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Notices

Monographs of the European Pharmacopoeia are distinguished by a chaplet
of stars against the title. The term European Pharmacopoeia, used without
qualification, means the Tenth Edition of the European Pharmacopoeia
comprising, unless otherwise stated, the main volume, published in 2019, as
amended by any subsequent supplements and revisions.

Patents In this Pharmacopoeia certain drugs and preparations have been included

as such substances are protected by Letters Patent their inclusion in this
Pharmacopoeia neither conveys, nor implies, licence to manufacture.

Effective dates New and revised monographs of national origin enter into force on
1 January 2022. The monographs are brought into effect under regulation
320(2) of the Human Medicines Regulations 2012.

Monographs of the European Pharmacopoeia have previously been
published by the European Directorate for the Quality of Medicines &
HealthCare, in accordance with the Convention on the Elaboration of a
European Pharmacopoeia, and have been brought into effect under the
Human Medicines Regulations 2012, as amended, and the Veterinary
Medicines Regulations 2013, as amended.

III-vii
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Part I

The British Pharmacopoeia comprises the enlir~ text within thir publication. The
'Word 'djfidal' is used in the Pharmacopoeia 10 signify_ 'of the Pharmacopoeia'. It
applies-IO any title, -substance, preparation,- method -or statement included in the 
general notices, monographs and appendices of thePharmacopoeia. The 
abbreoiation for British Pharmacopoeia is BP.

European Monographs of the European Pharmacopoeia are reproduced in this edition

'the direction of the Council of Europe (partial Agreement) in accordance
-with the Convention on the' Elaboration of a European Pharmacopoeia
(Treaty Series No. 32 (1974) CMND 5763) as amended by the Protocol to
the Convention (treaty Series-No. MlSCi6 (1990) CMND l133tThey
are included for the convenience of users of the British Pharmacopoeia. In
cases of doubt or dispute reference should be made to the Council of
Europe text.

***** Monographs of the European Pharmacopoeia are distinguished by a
~ : chaplet of stars against the title and by reference to theE~opean*** - - , - - - ~ ,,' - ,,' - - - '- ---

Pharmacopoeia monograph number included immediately below the ~_

title in italics. The beginning and end of text from the European: - - -
Pharmacopoeia' are denoted by means of horizontal1in:es with the~ylnbol
'Ph'Bur' rallgedleft and ri~t; respectively, - -__ - -

__ The general provisions of the European Pharmacopoeia relating to -
, _different types of dosage form are included in the appropriattgen~r;tJ

monograph in thai section of the British Pharmacopoeia entitled - - __
- -Monographs: Formulated Preparations'-These general provisions apply to

all dosage forms of the type defined, "fhether or,not an individual:
tnonographis mcluded in !he British Pharmacopoeia; In addition,cthe 
provisions of the European Pharmacopoeia General-Monograph fot
Pharmaceutical Preparations apply to-all dosage forms, whetheror-not an - 
individual monograph is included in the British Pharmacopoeia. , _ ~--

Texts of the European Pharmacopoeia are governed by the General 
Notices 'of the European Pharmacopoeia: These are reproduced -is Part Ill
of these notices,

- --=-,--=---,'-'-

- _:-. ~----'~ ~--~ " ~~~-------
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Part II

Thefollowing getJeral notices apply to the Statem~ts madein the monographs4
the British Pharmacopoeia other than those reproduced froin the European
Pharmacopoeia and to the statements made in theAppendices of the British
Pharmacopoeia other than when a method, test or other matter 'described in an
appendix is invoked in a monograph reprodUced from the Eziropean
Pharmacopoeia,

articles that are intended for medicinal use but not necessarily to articles
that may be sold under the same-name-for other purposes. An article

~ intended for medicinal use that is described-by means of ail official tide
mustcomply'witli the.reqtirremenfso(thereleyant monograj'5lr.-K ;- c
'formulated preparatign must comply throughout its assigned shelf-life
(Period-ofvaliditi). The subject of any oIher monograph must comply
throughout its period of use.

A monograph is to~be construed iiJ. accordance with any general
, monograph or notice or any appendix, note or other explanatory material

thatis.contained in this edition-and that is applicable to that monograph.
~ All statements contained in the m9no~aphs;<:iceptyhere a specific genetal
,notice iJldicate~ otherwise, and with t\1(re';;~eiltions given below, constitute
standards for the official articles. An artiCle is 11O£-of pharmacopoeialquality

~~ _~ .unless it ~omplieswithalLofiIie requir~mentsstated. This,does~notimply
that ~II manufacturer i~ obliged to perform all t1:Ie tests ~ ina monograph in
order to assess compliance viith~the Pharniacopoeia before release of a

_' product. The manufactUrer may assure-himselfthat a product is of
.pharmacopoeial qilality by other means, ~for example; from data derived
from validation stUdies ~f the manufacturing process, from m':ptocess --
controls or from a combination ~f t\1e_two. '\'arametric release in ~ ~ _ ~
appropriate circumstances-is thus not precluded by the need to comply with
the Pharmacopoeia. The generalnoticeon Assays and Tests indicates that
analyticatmethods other t1ianthose described in the Pharmacopoeia may be ~
employed for routine purposes. - __ .

Requirements in monographs have been framed to provide appropriate
limitation of potential iinpUrlties rather' than to provide against all possible
impurities. ~Material found to contain an impurity not detectable by means
of the prescribed tests is not of Phllrlt1acopoeial quality if the nature or _

-~~~~--, ~~~-~-~---~~ ---~-amourtt_uhhe:irnpurity~found_js_incompatiblewithcgo()d-pharmaceutical'~c ~-

~ practice. ~~ _ - ~, -; ~~.~-

. The status ofany statementgivenunaer the headings Defulitioil,
-ProductiOli;.Characreristlcs, Storage, Labelling or Action and use-is defined
within the general notice relating to the rele~ant heading. In addition to any
exceptions -indicated by one of the generalnotices referred to above, the - .
following parts of a monograph do not constitute standards: (a) a graphic or

molecular formulagiven at the beginning of amonograph; (b) a molecular
weight; (c) 3 Chemical Abstracts Service RegisnyNumber; (d) any
information given at the end of a monograph concerning impurities known 
to be limited by that monograph; (e) information in any annex to.a

I,,
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Definition-of Terms

Expression of
Standards

General Notices III-5

monograph. Any statement containing the word 'should' constitutes non
mandatory advice or recommendation.

The expression 'unless otherwise justified and authorised' means that the
requirement in question has to be met, unless a competent authority __
authorises a modification or exemption where justified in a particular case.
The term 'competent authority' means the national, supranational or
international body or organisation vested with the authority for making
decisions concerning the issue in _question. It may, for example, be a
licensing authority or an official control laboratory. For a formulated 
preparation that-is the subject ofmonograph in the British_Pharinacopoeia
any justified and authorised modification to, or exemption from, the
requirements of the relevant general monograph of the European
Pharmacopoeia is stated in the individual monograph. For example, the
genera monogt"ap - or--- -a e s-requires- a - coa e - ,-excep or
chewable tablets, disintegrate within 15 minutes; for Calcium Lactate
Tablets a time of 30 minutes is permitted. _
- Many of the general monographs for formulated preparations include,

statements and requirementsaddltionalto lJi.6se'oTthe European." ~_

-- Pharmacopoeia.that are applicable to the individual mon9llraphs of the
British Pharmacopoeiav.Such statements and requirements apply to all
monographs for that dosage form included in the Pharmacopoeia unless
otherwise indicated in the individual monograph.

-Where a monograph on a biological substance or preparation refers to a
strain, -a test, amethod, a substance; etc., using the qualifications 'suitable'
or 'apptopriate'without furiherdefinition in the text, the choice 'of such 
strain, test, method, substancecerc.j-is made in ~ccordance with any
international ~greementsor national regulati~nsaffecting the subject
concerned.'

Where tlieferm 'about' is induded in a monograph or-test it should be
taken to mean approximately (fairly correct or accurate; near to the actual
value).

Where the term 'c()rresponds'is included in a monographor test it
should be taken to mean ~sinliJar or equivalent in character -o~ quantity: --

-Where- the term 'similar'~is-Incillaedin-a monograph 01' test it should he 
taken to mean alike though not-necessarily identical.

Further qualifiers (such as numerical acceptance criteria) for the above
terms are not included in the BP. The acceptance criteriafor any individual
case is set based-on the range of results obtained from known reference
samples, the level of precision of the equipment or apparatus used and the
level of accuracy required for the particular application. The user should
determine the-variability seen in his/her own laboratory and set in-house - 
accepta~ce cnteriifthat hdslie jiIllgesto be appioprl~te o;lsed on Thelocar- --
operatirig conditions, -

Where the .standard for the content of a substance described in a
monograph is=elipressed in term; of the chemical formula for that substance 
an upper limit exceeding 100% may be stated. Such an upper limit applies
to the result of the assay calculated in terms of the equivalent content of the
specified chemical formula. For example, the statement 'contains not less
thim 99.0% and not more than 101.0% of C2oHz.N'z02,HCl' implies that
the result of the-assay is not less than 99.0% and not more than 101.0%,
calculated In terms ~f the equivalent content of C2oHUNz02,HCI.
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ID-6 General Notices 2022

Where the result of an assay or test is required to be calculated with
reference to the dried, anhydrous or ignited substance, the substancefree

, .

from a specified solvent or to the peptide content, the determination of loss
on drying, water: content, loss on ignition, content of the specified solvent

, or peptide content is carried out by the method prescribed in the relevant
-test in the monograph. .

Temperature The Celsius thermometric scale is used in expressing temperatures.

WeigItts andThemetric~ystemof weights and measures is employed; SI Units have
Measures 'generally been adopted. Metric measures are required to have been

'graduated at 20' and all measurements involved in the analytical operations'
.rof the Pharmacopoeia areintended, unless otherwise stated, to be made at

,-'mat temperature. 'Graouatooglas-s apparatus' used in analytica operanons---':..'
should comply with Class A requirements of the appropriate International,
Standard issued by the International Organization for Standardization. The

-abbreviation for litre is'U throughout the Pharmacopoeia.

Atomic Weights

- , , -

, 'The atomic weights adopted are the values given in the Table of Relative
Atomic Wejllhts 2001 published by the International Union of Pure and
Applied Chemistry (Appendix XXV). '

Constant Weight ,The ~erlll 'constant weight', used in relation to the process of drying or the
'process. of ignition, means that two consecutive weighings do not differ by,

·~c lIlorliiliao'O.5 mg, thesecond weighing being made after an additional '
, - penod'of drying or ignition Under the specified conditions appropriate to
. ,,~'the nature and-quantity of the residue (I hour is usually suitable),

Expression of .c.The term 'per cent' or more usually the symbol ''Yo' is used with one of four
Concentrations" • different .meanings in the expression of concentrations according 'to ' "

•circumstances. 'In order that the meaning to be attached to-the expression
~.in,each instance is dear, the followingnotation is used:

. Per ceoLWlw (%'l'lw) (percentage weight inweightj.expresses the
" . 'number of grams of solute in 'I00 g of product.

'. Per cent w/v (%w/v) (percentage weight tn volume) expresses the
--.--';~ _~---number of grams.of solutein 100 mlsof produ'ct_ - .'

. , Per cent vlv (%'v7v) (percentage volume in volume) expresses the
number of rnillilitres of solute in 100 mL of product.

Per cent v/w (% vM) (percentage volume-in weight) expresses the
number of millilitres of solute in 100 g of product.

Usuallythe strength of solutions of solids' in liquids is expressed as "
,_~__~_ . ~.- percentage weightin volume, of liquids in liquids as percentage volume in

volume and of gases in liquids as percentage weight in weight>
When the concentration.of a solution is expressed as parts per million

(ppm), it means weight in weight, unless otherwise specified.
,When the concentration of a solution is expressed as parts of dissolved

, 'substance in parts of the solution, it means parts by weight (g) of a solid in '
- parts by volume (mL) of tb.e final solution; or parts by volume (mL) of a

, ,'. liquid in parts by volume (mL)of the final solution; orparts by weight (g)
.of a gas in parts by weight (g) of the final solution. ' '

, When the concentration of a solution is expressed in molarity designated
';,'by the symbol M preceded by a number, it denotes the number of moles of

--- ~- --~
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2022 General Notices IH-7

the stated solute contained in sufficient Purified Water (unless otherwise
statedjro.produce I litre of solution.

". Water Bath The term 'water bath' means abath of boiling water, unless water at some
other temperature is indicated in the. text, An alternative form of heating
may be employed providing that the iequired temperature is approximately
maintained but not.exceeded.

Reagents, The reagents required for the assays and tests of the Pharmacopoeia are
defined in appendices. The descriptions set out in the appendices do not
imply that the materials are suitable for use in medicine.

Indicators " Indicators, the colours of which change over approximately the same range
- )- - -------

dispute as to the equivalence of indicators for a particular purpose" me
indicator specified in the text is alone authoritative.

The quantity of an indicator solution appropriate for use in acid-base'
titratiori$ described iri -assays' or tests is 0.1 mL unless.otherwise stated.in "
the rex't.' - - _ '

Any solvent required in an assay or test in which an indicator is specified
is previously neutralised to.the indicator, unless a.blank test is prescribed.

- - - -

Caution -Statements' A number of materials described in the monographs and some of the
reagents specified for use in the assays and tests' of me Pharmacopoeia may
be injurious to health 'unless adequate precautions are taken. The principles-,'
of good laboratory practice' and the provisions of any appropriate
regulations such as those issued, in the United Kingdom in accordance with
the Health and Safety at Workerc. Act 1974 should be observed at all times
in carrying' out the assays and tests of the Pharmacopoeia. -

-Attention is drawn to particular hazards ill certain monographs by_means'
of an italicised statement; the absence of such a statement should-not
however be taken to mean iliat no hazard exists. '

-, -=--
Titles 'Subsidiali titles, where included, have the same significance as'th{main

titles. An abbreviated title constructed in-accordance with the dire_ctions
given in Appendix XXIA has the same significance as the main title._
, Titles that are derived by the suitable inversion of words of a main or

- subsidiary title, with the addition -of apreposition if appropriate, arealso
official titles. Thus, the following are all official titles: Aspirin Tablets,
Tablets of Aspirin; Atropine Injection, Injection of Atropine.

A title of a formulated-preparation that includes the full nonproprietary
name of the active ingredient or ingredients, where thisis not included in

~~~~'------'---'--nie iille of the monogtaph,-is also an official-tide;-Forexample,the-title'-~~~

Promethazine Hydrochloride OralSolution has the same significance as
Promethazine Oral Solution and the title Bromphenirainine Maleate Tablets 
has the' same significance'as BrompheIiliamine Tablets.

-Where the English title at the head of a monograph in the European
Pharmacopoeia is different from that at the head of the text incorporated
into the British Pharmacopoeia, an Approved Synonym has been created on
the recommendation of the British Pharmacopoeia Commission. Approved
Synonyms have the same significance as the main title and are thus official
titles. A cumulative list of such Approved Synonyms is provided in ' '
Appendix XXI B.

. , --'---_---.:..._-- ---=..,.-- -
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Where the names of pharinacopoeial substances, preparations and other
materials occur in' the text they are printedwith capital initial letters and
this indicates that materials of Pharmacopoeial quality must be used. Words
in the text that name a reagent or other material, aphysical characteristic or
a processthatis described ordefined in an appendixare printed in italic _. _
type, for example, metharlOl,absorbance,gas chl'Omatography,and these imply
compliance with therequirements.specified in theappropriate appendix.

Chemlcal Formulae When the chemical composition of an official substance is known or
generally accepted, the graphic and molecular formulae, the molecular
weight and the Chemical Abstracts Service Registry Number are normally
given at the beginning of the monograph for information. This information

- refers to the Chemically pure substance and is not to- be regarded as an

7 _

----m icaticn-o e puntyo - e-o cia -matena. sew erej-m statements-{)-
standards of purity and strength and in.descriptions of processes of assay, it
is evident from the context that the formulae denote the chemically pure
substances. -
- Wllere the absolute stereQchemicarconfig,.;ration~is-spedfied,-the_ 
International Union of Pure and Applied Chemistry (IUPAC) RIS and BIZ
systemsof designation have been used, If the substance is an enantiomer of

-- - unknown absolute stereochemistry .the sign of the 'optical rotation, as 
determined in the solvent and under the conditions- specified in the
monograph, has been attached to the systematic.name, An indication of

-sign of rotation has also been-given where this is incorporated in a trivial
name that appears on a~ IUPAC preferredlist,~_--'-- _- _ -_--

AIl amino acids, except gIyci~e, ha~e the L-conngU;atian unless otherWise:
_-indicated. The three-letter and one-letter symbols'used far amino- acids in

--. peptide and protein sequences are those recommena~d by the Joint
.Commission on Biochemical Nomenclature ofthe International Union of
Pure and Applied Chemistry and .the International Union-of Biochemistry
and Molecular Biology. _ - _ _--

In the graphic formulae the followitrg~abbreviatlons are used:

'-']

Me
Et
Pt'
Pc"
Bu'

-'-CH3

-CH2CH3
-CH(CH3h
-CH2CH2CH3

. -CH2CH(CH3h

-Bu'
-'Bu"

Bu'
Ph 
Ac

_-CH(CH3)CH2C:l-l:3
_-CH2CH2CH2CH3- _

-- _-C(CH3h
-C6H5_

-.:---~COCH3

Definition - Statements given under the heading Definition constitute an official"
definition of the substance, preparation or other article jhat is the subject of

-the monograpn--rhiiy-consiitute-instructions-or-requiiemerits-and-are-~---------"--- --
mandatory in nature. _ - • - - _

Certain medicinal or pharma-ceutica(su!Jstances-and otheraruCIes are
defined by reference to a particular method of manufacture. A statement
that a substance or article is prepared or obtained-by a certain method
constitutes part of the official definition-and implies that .other methods are
not permitted. A statement that a substance. may be prepared- or obtained by
a certain method, however, indicates-that this is one possible method and
does not imply that other methods are proscribed.

,- ,--'---=---

www.webofpharma.com



2022 General Notices 111-9

M~ufacture of - Attentionis driwn to the-need to observe adequate hygienic precautions in
- Formulated Jhe preparation i;;d dispensing of pharmaceiitkal formulations, The

'Preparations principles 'of good pharmaceutical manufacturingpractice should be
observed. ': - -~, - -

_The Definition-iri:ce:-ttainmon.ographs 'fo; pharmaceutical preparations is
given in terms ~f:the pritfclpaGngredients only. Any ingredient, other than
those includedinthe -Definition, must comply with the general notice on
Excipients andihel,coduct'must conform with the Pharmacopoeial -,
requirements., ,_ _ _ _ ,

_ The Definiti(;ri in oilier m~nographs {or pharmaceutical preparations is
presented as a full formula. No deviation from the stated formula is
permitted except those allowed by the general notices on Colouring Agents

-----a"'n::-:d""Aric:;_"'ttnuero5i3f Preservatives. Wlieri-ai:ldifiohallyllirecfiotis are given
under the_ heidmg ExtemporaJic:QJJs,I'reparation th~se arejQtended for the
extemlJoraneous'preparati6tTof relatively small quan'tities for short-term
supply arid use. When sd:prep-"-fed,-no deviation from the stated directions, 
is permitted. If; however, such a pharmaceutical preparation-is

. manufactured ona'larger scale with the intention that it may be stored;
deviations fromthestared directions are permitted provided that the fulal
product meets-the following criteria: -,

(I) compliance~withc~Uof the requirements stated in the monograph;

~ ", __ ,-,1......J..tl, '_~. , .' '_'. _ '_ '_--,-_
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ill-IO General Notices 2022

(2) retention of the essential characteristics of the preparation made strictly
in accordance with the directions of the 'Pharmacopoeia.

Monographs for yet other pharmaceutical preparations include both a
Definition in terms of the principal ingredients and, under the side-heading

,Extemporaneous Preparation, a full formula together with, in some cases" -,
, directions for their preparation. .Such full formulae and directions are '
intended for the extemporaneous preparation of relatively small quantities
for short-term supply and use. When so prepared, no deviation from the
stated formula 'and directions is' permitted. If, however, such a
'pharmaceutical preparation is manufactured ona larger scale .with the
intention that it 'may be stored, deviations from the formula and 'directions'
stated under the heading Extemporaneous Preparation are permitted'

-provided that any ingredient, other than those included in the Definition,
-'-'comp eS'WI - e-genera .nonce on' xciprents-aa at, e a -pro uct--

-meets the following criteria: ,

'(1) accordance with the Definition stated in the monograph; ,

:(2) 'compliMc~ W1tl1 all of th£requkements'stated in the monograph;', ' __ ,- _

(3) retention oftheesse;}tial characteristics ofthe'preparation made strictly
, in' accordance with the formula and directions of the Pharmacopoeia. "

, In the manufacture Ofany official preparation on a large scale with the '
nlte'ntion that ii'should be stored, in 'addirlonto followingany instruction
under me heading Production, it is necessary to ascertain that. the product

, is satisfactory with respect to its physical and chemical stability and its state
of preservationover the claimed shelf-life. This applies irrespective of

.. ': w~ether the formula of the Pharmacopoeia and any instructiQn~'given under ,
,the,heading Extemporane~usPreparation are f~ll(jwed precisely or," , :

c niodified.Provided that the preparation. has been shown to be stable in
, other tespects, deterioration due iomicrobiai contamination may be
inhibited by the incorPoration of a suitable antimicrobial preservative, IIi ' '

,_such circumstances the label states appropriate storage conditions, the date
- after which ,the productshould not be, used and die identitY and '
:concentranon of the.antimicrobial-preservative.: '

Freshly and _ 'the direction,given under the heading Extemporaneous Preparation, that a
Recently Prepared' preparation must be freshly prepare1l. indicates thai it must be made not,

, more than 24 hours before it is issued for use. The direction that a '
preparation should be recently prepared indicates that deterioration is likely

. ifThe preparation isstored for longer than about 4 weeks at 15° to 25°. '

, Methods of__.'The methods 'Ofsterilisation used in preparing the sterile materials'
, Sterilisation ',described irl the Pharmacopoeia are given in Appendix 'XVIII. For aqueous

-=~~--~Jlr-eJlii£aaons,--steam-steriltsation-(heating-in-aii-autoclave}js,theA1ethOd,:of_' _
choice wherever it is known to be, suitable. Any method of.sterilisation must, '

~De validated with respect to both ilie assurance of sterility and the integrity
of.the p'rodlict and to ensure that the final product complies with-the

.requiremerits of the monograph.'

Water The term water used 'without qualification in formulae for formulated
preparations means either potable water fresWy drawn direct from the
public supply and suitable for drinking or freshly boiled and cooled Purified

. Water. The latter should be used if the public supply is from a local storage
',', tank or if the potable water is unsuitable for a particular preparation.

-j - , -. - -- -' .
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Excipients Where an excipient for which there is a pharmacopoeial monograph is used
in preparing an official preparation it shall comply with that monograph...
Any substance added in preparing an official preparation shall be
innocuous, shall have noadverse influence on the therapeutic efficacy of the .
active ingredients and shall not interfere with the assays and tests of the
Pharmacopoeia. Particularcare should-be'taken to en.sUre thatsuch
substances are jreefroJIi harmful organisms.

"- ~-=

Colouring Agents If in a monograph for a formulated preparation defined by means of a full
formula a spl'Gifi!:...cplouring agent or agents is prescribed, suitable
alternatives approved in the country concerned may be substituted.

- Antimicrob,ial When the term ;suitableantimicrobiafpreservative' _is used it is implied that
-resenra ves-.- e-preparar on concerne cwi - e.e _e.eive ypreserve -aeeor 'ng-

Characteristics_ Statements-given under the heading Characteristics are not to be
interpreted ina strict sense and are not to be regarded as official .
requiremerirs.Btatemerits on taste are.provided only-in cases where this
property is a.giiide to the acceptability ofth~materiaj (for example; a
'material usedpnmarily for f1avoufing).~The statusofstatements on
solubility js' given in -the general notice on Solubility:

Solubiltty-'· Statements on sohibility given under the-heading -- - -
Characteristics are intended as information on the'approximate solubility at
a temperature between 15' and 25°,-unless otherwise stated, and are not to -

- beconsidered-;'s official requirements. . -' - -
_Statements given under headings'such as Solubility. in ethanol-express -

exact requirements and constitute part of the standards for the substances .
_under which they.occur," - - _ _
_ The folloWing table indicates the meanings of the i~rIlis used in
statements~of approximate solubilities. -

Descriptive term

very soluble 

freely solubll:
------.-. soluble

sparingly soluble.

slightlysoluble 

very slightlysoluble

practically insoluble

Approximate volume of solvent
_in millilitres per grain of solute

less than I

from I to 10'-1 - .
-----.- "-:-~ C . _ -'-fi:onrlO-ro:lO

_..

- from 30 to 100

from 106 toJOOO

from 1000 to 10 000

more than 10 000
- - - -

The term 'partly soluble' is used to describe a mixture of which only
some of the components dissolve.
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. Identification' The tests described or referred to under the heading Identification are not
necessarily sufficient to establish absolute proof of identity. They provide a
means of verifying that the identity ofthe material being examined is in
accordance with the label on the container.

Unless otherwise prescribed, identification tests are carried outat a
temperature between 15° and 25°.
.. Reference spectia'Where a monograph refers to an infrared reference

spectrum, this spectrum is 'provided in a separate section of the
'. Pharmacopoeia. A sample spectrum is.considered to be concordant with a'

reference-spectrum if the transmissionminima (absorptionmaxima) of- the ~- .....
principal bands in the sarriple correspond in position, relative intensities and
shape. to thoseof the reference. Instrumcnrationsoftware may be used to

calculate concordance with a previously recorded reference spectrum.
..' ---When tests fcr.infraredabsorptiorr'are applied to material-extracted-from

formulated preparationsy.strict concordance with the specified reference
spectrum may not always.be possible, but nevertheless a close resemblance.
between-the spectrumofthe extracted.material and the specifiedreference

'spectr'\Jin should beachieved. . . -. ,.

Assays and Tests' The assays and tests described are the official methods upon which the
standards of the Pharmacopoeia depend. The analyst is not precluded from

.employing alternative methods, including methods of micro-analysis, in any
assay or test if it is known that the method used will give a result of
'equivalent accuracy-Local reference materials may be used for routine
analysis, provided-that these are calibrated against the official reference 

'l1laterials. In the event of doubtor-disp1!te, the methods of analysis, the.
reference materials'.and the reference spectra of the Pharmacopoeia are
alone authoritative.,- . '

Where the s~jyent used for ~ s~lutioti. is not named, the solvent is
Purified Water.. . _ _. _ .. ' __
. Unless otherwise prescribed; the assays and tests are carried out at a

.;)emperature between 15° and 25°.
A temperature in atest for Loss on drying, where no temperature range .

, Cis given, implies a range of ±2° about the stated value. - .
-, ,,- Visual comparative tests, unless-otherwise prescribed, are carried out

---- using identical rnbesof colourless, transparent, neutral glass With a flat
•base. The volumes of liquid prescribed are for use with tubes 16 mm in
-internal diameter; tubes with a larger internal diameter may be used but the
volume 'of liquid examined must be increased so -that the depth of liquid in
the tubes is not less than that obtained when the.prescribed volume of
liquid and tubes 16 mm in internal diameter are used. Equal volumes of the

~-:--liquidS'to be compared are examined-down the vertical axis of th=e=--:,tu=b=-e:;.s_~_~_
against a white background_or, if necessary, against i-black-b-ackground.

- 'The examination is carried out in diffuse light. ' .
Where a-direction is given that an al1a1ytica1 operation is to be carried out

-'in subdued light', precautions should be taken to avoid exposure to 'direct
, sunlight or other strong light. Where-a direction is given that- an analytical

operation is to be carried out 'protected from light', precautions should be
taken to exclude actinic light by the use of low-actinic glassware, working in
a dark room or similar procedures.

For preparations other than those of fixed strength, the quantity to be
. 'taken for an assay or test is usually expressed in terms of the active

ingredient. This means that the quantity of the active ingredient expected to

.
L. "_-
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be present and the quantity of the preparation to be taken are calculated
from the strength stated on the label. '

In assays the approximate quantity to be taken for examination is
indicated but the quantity actually used must not deviate by more than
10% from that-stated. The quantity 'taken is accurately weighed-or
measured and the result of the assay is calculated from this exact quantity.
Reagents are measured and the procedures' are carried out with an accuracy
commensurate with the degree of precisionimplied by the standard stated
for the assay.

In tests the stated quantity to betaken for examinationmustbe used
unless any divergence can be taken into account in conducting the-test and
calculating the, result. The quantity taken is accurately weighedormeasured
with the degree of precision' implied by the standard or, where the standard

,
solution), with the degree of precision implied by the number ofsignificant
figures stated. Reagents are measured.and the procedures are carried out

, 'with an accuracy commensurate with this degree of precision. ,
------The-liriiits stated in monographs are based on data obtained in Iloriiial

analytical,practice; they take account of normal analytical errors; of 
acceptable variations in manufacture and of deterioration to an' extent 
considered acceptable. No further tolerances are to be applied to the limits 
prescribed todetermine.whether the article being examined complieswith

, the requirements of the monograph;c, '
, In determining compliance with anumerical limit, the calculated result of

, a test or assay is first rounded to the number of significant figures stated,
unless otherwise prescribed, 'The last figure is increased by I when the part
rejected is equal to or exceeds one' half-unit, whereas it is not modified
when the pan,rejected is less than a half-unit. " . ,-, ' ,

In certain tests, the concentration of impurity is given ln. parentheses
either as a percentage or in paris per million by \Veight (ppm). In' ,
chromatographic tests such .concentrations are stated as a' percentage '_
irrespective of the limit. In .other tests they are usually stated in: ppmimless '
the limit exceeds 500 ppm. In those chromatographic tests-in whicn a
secondary spot.or peak in a chromatogram obtained with a soiurlon-of the
substance being examined is described as corresponding to a named
impurity and is compared 'With a spot or peak in: a chromatogram obtained
with a reference solution of the same impurity, the percentagegiven in
parentheses indicates thelimit for that impurity. In those chromatographic

, tests in which a spot or peak in achromatogram obtained with a solution of
the substance:being examined is described in terms other than-cas -c: ,

corresponding to a named impurity (commonly, for example, as any (other) ,
secondary spOlor peak) buris comparedwith a.spot or peak in a ,,_,' ,_

,'chroll1lltO'gram-oblllin-ed-witlnrreferel:Ic'e-wlution of'lnllImedinIpurity;-thee-;-'----'
percentage given in parentheses indicates an impurity limit e;xprt.ssed in '
terms of a nominld concentration of the named impurity. In, "-,~_

chromatographictests in which a comparison is,madebetween.~poisor
peaks in chromatograms obtained with solutions of different concentrations
of the,substance,being examined, the percentage glveI). in parentheses
indicates an impurity limit expressed in terms of a nominal concentration of
the medicinal substance itself. In some monographs, inparrieular those for
certain formulated preparations, the impurity limit is expressed-in terms of a
nominal concentration of the active moiery rather than of the ~edicinal '. .' . .' . . ~ .
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substance itself. Where necessary for clarification the terms in which the
limit is expressed are stated within the monograph.

In all cases where an impurity limit is given in parentheses, the figures
given are approximations for information only; conformity with the
requirements is determined on the basis of compliance or otherwise with

- -- - - - - - - ---- - -- -

the stated test. .; .' . . .
The use of a proprietary designation to identify a material used in an

assay 'or test does not imply thatanother equally. suitable material may not
be used. ~

Methods of assay described as Suggested methods are not obligatory, but
when another method is used its precision must be not less than that
required.for the Suggested method.

or ose-ann 10UCS or W c e-monograp -spec es a mrcro io 0 cai.
assay the potency requirement is expressed in the monograph in
International Units (IV) per milligram. The material is not of
pharmacopoeial quality if the upper fiducial limit: of error is less than the
stated potency. For such antibioticS tlle~requite((preCisron--:of theassliYIs:
stated in the monograph in terms of the fiducialJimit~of error about the'
estimated potency. . '. .

For .othersubstances and preparations for which the monograph specifies
a biological assay, unless otherwise stated, the precision of.the assay is.such
that the fiducial limits of error, expressed .as a percentage of the estimated
potency; arewithin a range not wider.thanthat obtained by.multiplying by

.a fa~tor.·of10 the square roots of the limits,given.in the monograph for the
fiducial limits of error.about the stated potency.~. _ . ~ ~ c'
~ In all cases fiducial limits of error are based on ~a probability of 95%-
(P = 0.95). ~ .
. Where the biological assay is being used to ascertain'the.purity of the
material, the staled pOlellcy~means the potency 'staled on me' label 'in terms
of International Units (IV) or other Units per gram, perrriiIligram or per
millillrt:e. When no such 'statement appears on the label, the stated potency'
means the fixed or minimum potency required iii the monograph: This

. interpretation of stated potency applies in all cases except where the
monograph specificalIy directs otherwise, ,.

Wb.ere .the biological assay is-being used to determine the total activity in
the container, the staled potency means the 101:al number of International
Units (IV) or other Units stated on the label Of, if no such statement

. appears.ithe total activity calculated inaccordancewith the instruerions in .
the monograph. . '. . . .

Wherever possible the primary standard tlsed ill an assay or testis .the
respective International Standard or Reference 'Preparation estabiishecLby_

'~-~~·--·--·-----ilie--worid Healtfi'Organizauon for international use and tlkbi6!ogical'
activity jscxpressed in International Units (1U). .

In oilier cases, where .Units are referred to in an-assay or-test, the .Unit
for a'pllrtictilar substance or preparation is, fOf the United Kingdom, the
specific biological activity contained in such an amount of tlierespective
primary stan:dard as the appropriate international or national organisation
indicates. The necessary information is provided with the primary standard.

UDless otherwise directed, animals used in an assay or a test are healthy
animals, drawn from..a uniform stock, that have-not previously been treated
.with any material that will- interfere with the assay or test. Unless otherwise'
staled, guinea-pigs weigh not.less than 250 g or,-'vhen 'used in systemic

.--j

-----,
i
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toxicity tests, not less than 350 g. When used in skin tests they are white or
light coloured. Unless otherwise stated, mice weigh not less than 17 g and
'not more than 22 g.

Certain of the biologicalassays and tests of the Pharmacopoeia are such
that inthe United Kingdom they may be 'ca~ried out only in accordance
with the Animals (Scientific Procedures) Act 1986. Instructions included.in
such assays and tests in me .Pharrnacopoeia, with respec] to the handling of
animals; are therefore confined to those concerned with the accuracy and
reproducibility of the'assay or test.

Reference
Substances and

, Reference

. Certain monographs require the 'use of a reference, substance, a reference
preparation or a reference spectrum. These are chosen with regard to their
intended use as prescribed in the monographs of the Pharmacopoeia and .

Any information necessary for proper use of the reference substance or
, reference preparation is given on the label or in the accompanying leaflet or
'brochure. Where no drying conditions are stated in the leaflet or on the
label, 'the substance is to be used' as-received. No .certificate of analysis or
other data not relevant tothe pre'scribed use of the product 'are provided.
The products are guaranteed to be suitable for use for a period of three
months froni dispatch whenstored under the appropriate conditions. -The
'stability of the contents oCopened 'containers cannot be guaranteed. The
current lot is listed in the:Bp',Laboratory website catalogue.'Additional '
information is provided in Supplementary .Chapter III E.
" Chemical Reference. Su.bitanceS /The abbreviation BPCRS indicates

a Chemical Reference Subsfance established,by the British Pharmacopoeia
Cominission. Theabbrevi,adon CRS or,EPCRS indicates a Chemical
Reference Substance establfshed by the European Pharmacopoeia
Commission. Som~ ChemicaIReference Substances are used for the'
microbiological assay of ~tiDi~iics and their activity'is stated, in '
International Units, on thelabe! or on the accompanying leaflet and defined
in the same manner asfbr)~i9fogicalReference Preparations. "_
, Biological Reference JlJ:eparations Themaj()rity ofthe primary

biological reference preparations referred to are the appropriate
International Standards 3tld:Jl.eference Preparations established by the
World Health Organisatiori:OBeclnlse these reference materials are usually
available only in limited quantities, the European Pharmacopoeia has
established Biological Reference Preparations (indicated by the abbreviation

, BRP orEPBRP) where app'topriate. Where applicable, the potency of the
Biological Reference Preparations is expressed in International Units. For
some Biological 'Reference Preparations, where an 'international standard or

" reference preparation doesnotexist, the potency is expressed in European
'--Pharmacopoeia UillIs'. -~c=-c-_, "- '-;-c, --------~--------=

Storage Statements under the 'side~h'eaaitrg Storage constitute non-mandatory
advice. 'the substances and preparations described in the Pharmacopoeia

, are to be stored underconditions that prevent contamination and, as far.as
possible, deterioration. Unlessotherwise stated in the monograph, the' 
substances and preparations described in the' Pharmacopoeia are keptin
well-closed containers and stored at a temperature not exceeding 25'.,
Precautions that should be taken in relation to the effects of the
atmosphere, moisture, h~at_md.lighr are indicated, whe~eappropriate, in"
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the monographs. Further precautions may be necessary when some
materials are storedin tropical climates or under other severe conditions.

The expression 'protected from moisture' means that the product is to be
stored in an airtight container. Care is to be taken when the container-Is

~. opened in a damp atmosphere. A Iowmoisiure content may be maintained,
c ~ if-necessary, bythe use of a desiccant in the coritainerprovidedthat direct

.conractwith. the pro-duct is avoided. _ ~ ~ . ~. _
- The expressiontprotected from light' means that the product is to De

storedeither in a.container made of a material that absorbs actiniclight - ~

sufficiently to protect: the contents from change iriduced by suchlightor in ~

a container enclosed in an outer cover that provides such protection or
. stored in a place from which all such light is excluded.

. The expression 'tamper-evident container' ~means a closed container .fitted ~

WI -a- evice at-revea s-rrreversr y weer e-eontamer as een .. _~-~~.
opened.

~~ Labelling>. The labelling requirementsof the Pharmacopoeia-are not comprehensive, 
~ andthe provisions of r~gufati6ns issued in accordance with the ~

requirements of the territory in which the medicinal product h to be used ~
should be met. - _ ~ _ ~

Licensed medicines intended for use within theUnited Kingdom must
- comply with the requirements of theHuman Medicines Regulations 2012,

~. .as arnended.in-respectof their labelling and packagingle_aflets, together
with those regulations for the labelling ofhazardous materials. ~

_ Bestpractice.guidaric£on the labellirig and packaging of medlcines fore ~
_us'e in.the United- Kingdom advise~ that certain items of informationare
~ deemed critical for the safe use _of,the medicine (see "Best Practice ~
Gllidance on th.e Labelling ll~d Packaging of Medicines" jssued by the -

- MHRA, 2012). Fur1:hel'.Wormation and guidance on the labelling of
- medicinal products can be found itl Supplementary Chapter I G.-

Such matters as the exact form-of wording to be used and whe.ther a
~ particular jtem of information should .appear on the primary label ~nd

.~-~additit>nally; oralternatlvely,:_on the packaieor-exceptiohallyin aleaflet are,
-~-::itigeneial, outside-the scope of the Pharmacopoeia; When the~ierm ~'Iabel'

.is used in Labelling statements of th~Pharmacopoeia, decisions-as'to where
- -the particular statemeilf should appear should- therefore be made in .'
.:accordance Withrelevant legislation. . _- -~ .

:.:' - The label of every official formulated preparation other than those of
•fixed strength also states the content of the active ingredient or ingredients
:expressedm the terms required by the monograph. Where the content of
active -ingredient is required to beexpressed in terms other than the-weight-

- -~- -of the official medicina]. substance used inmakiilg:the formulation, this is .
~--_.~-- ~speCifically-state(r~aer the'fieadilig Uiliellmg. Uruess'ot!ierwJSestatea'itl ~

. .the monograph, tile content of the active mgrl:dient is expressed in-terms of
'--the -official medicinal substance used in making the formulation. -

These requirements do-not necessarily apply to unlicensedpreparatioos ~
supplied in accordance With a pie-scription. For requirements for unlicensed

~ medicines see the general monograph on Unlicensed Medicines,

~ Action and Use- :The statements given under this heading in monographs are intended only ~
. ~ ~ as information on the principalpharmacological actions or-the uses of the

materials in medicine or pharmacy. It should not be assumed that the
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substance has no other.action or use. The statements are not intended to be
binding on prescribers or to limit their discretion.

Crude Drugs; Herbal and complementary medicines are classed as medicines under the Human
-Traditional Herbal' Medicines Regulations 2012, as amended. It is emphasised that, although

and C01l.1plimientary 'requirements for the quality of the material are provided in the monoCraphto assist
--' Medicilles,theregistratum scheme by the UK Licensing Authority, the British Pharmacopoeia

-Commission has not assessed the safety or efficacy of the material in traditional
use.

, __ , MonogrClph Title For traditional herbal medicines, the monograph
title is a combination of the binomial name together with a description of
use. Monographs for the material thar.has not been processed (the herbal
drug) and the processed material (the herbal drug preparation) are

, 'Processed' is included in the relevant monograph title.
Definition Under the heading Definition, the botanical name together

with-any synonym is given. Where appropriate, formaterialthat has not, :
, been processed, information on the-collecuolllh:arvesting'inOloiii-eatfllentl
,drying of the whole herbal drug maybe given. For processed materials, the
method of processing, where appropriate, wW'Ijorrnally be given in a
separate section.. '

Characteristics References to odour are included only where this is
"highly characteristic; References to taste are not included.

'Control methods ,Where applicable, the controlmethods to be used in
monographs-are: - - ' '

(a) m~croscopical and Jnicroscopical descriptions ancl~hemicaV ':: '
, , chromatographic tests for identification, ' , '-

(b)' tests for absence of any relatedspecies

(c) " microbial test to assure microbial quality , '

(d) tests for inorganic impurities and non-specific purity tests, fucluding
extractive tests, Sulfated ash and Heavy'metals,whereapproprlate

" - ,

,(e) rest for LOss on drying or Wan:r

(f) wherever possible, amethod for assaying the active constituent(s) or
suitable marker constituent(s), ' "

The macroscopical characteristics include those features that can be 'seen
:,' by the unaided eye 'Or by the use ofa hand lens. When two species!

, subspecies of the same plant are included in the Definition, individual
differences between the two are indicated where possible.

The description of the microscopical characteristics of the powdered drug 
includes information on the dominant or the most specific characters. '
Where itis .consideredto be .an.aid to identification, illustrations :Ofthe

, ,'- --powtlered-dI1lg Illlly-be'provitleo:--';-::---'c , '

The following aspectsare controlled by the general monograph for ,
Herbal Drugs: they arerequired to be free from moulds, insects~decay, '
arlimaln\atter and animal excreta:,'Unless otherwise prescribed the amount
offoreignmatter is not more than 2% w/w. Microbial contamination should
be minimal.

In determining the content' of the active constituents of the suitable,
marker substances measurements are made with reference to the-dried or
anhydrous herbal drug. In the tests for Acid-insoluble ash, Ash, Extractive
soluble in ethanol, Loss on drying, SUlfated ash, Water, Water-soluble ash'
and Water-soluble extractive of herbal drugs, the calculationsare made with
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reference to the herbal drug that has not been specifically dried unless
otherwise prescribed in the monograph.

Homoeopathic medicines. are classed as medicines under the Human Medicines
Regulations 20/2, as amended. It is emphasised'ihaualthough. requirements for
the quality of the materia/are provided in the rete'lJalltmollOgraph ill order to

assist the simplified registration scheme by theUK Licensing Authority, .theBritish
Pharmacopoeia Commission has not assessed thetafetyoi efficacy of the material
ill use.

All materials used for the production.of homoeopathic medicines,
includingexcipienrs, must comply with European Pharrnacopoeiaor British
Pharmacopoeia -monographs for those materials. Where such European .
Pharmacopoeia-or British Pharmacopoeia monographs do not exist, each
materia use or e-pro uction 0 omoeopa IC me Willes mus comp y.
with an official national pharmacopoeia of a Member State.

British Pharmacopoeia monographs for homoeopathic medicines ~pply to
homoeopathic stocks and mother tinctures only, but may be prefaced by a
section which details th~ quality requirements 'applicable [0 the principle
component where there is noEuropeanPharmacopoeia or British
Pharmacopoeia monograph for the material. These monographs also
include either general statements onthe methods of preparation or refer to

. specific methods of preparation given in the European Pharmacopoeia, 
Homoeopathic stocks and mother tinctures Undergo the further process .
referred-to as potentisation, Potentisation IS a term specific to, homoeopathic
medicine and is a process-of dilution ofsrocks and mothertinctures to . 
produce the final product. .

Identification tests are established-for the components in homoeopathic
stocks-and usually relate ·to those applied to .the materials used in thee
production of the homoeopathic stocks, An assay is included for the
principal component(s) where possible. For·mother tinctures, an

identification test;usually chromatographic, is established and,' where .
applicable, an assay for rhe principle componenns); where appropriate,
other tests"related to the ~olvent,dry. matterorknown adulterants, are
included.

Specifications have not been set for-final homoeopathic products due to
the high dilution used in their preparatiOn and the subsequent difficulty in
applying analytical methodology.

Statements under Crude Drugs; Traditional Herbal and Complementary
Medicines also apply ·to homoeopathic stocks and mother tinctures, when
appropriate..

Unlicensed
- -Medicines~

The General Monograph for -Unlicensed Medicines applies to those 
formulations used iri-liuman medicine.that are -prepared un:<ler a ._'-
Manufacturer's 'Specials' Licence or prepared extemporaneously. under the .
supervision of a pharmacist, whether or not there is a published monograph
for the specific dosage form.

An article intended for medicinal use that is described by means of an .
official title must comply with the requirements of the relevant monograph,
A formulated preparation must comply throughout its assigned shelf-life
(period of validity). The subject of any other monograph must comply
throughout its period of use.

Unlicensed medicines that are prepared under a Manufacturer's
'Specials' Licence comply with the requirements of the General Monograph

_~:CC--,

www.webofpharma.com



2022 General Notices IIl-19

for Pharmaceutical Preparations, the requirements of the General
Monograph for Unlicensed Medicines and, where applicable, the
requirements of the individual monograph for the specific dosage form.

Unlicensed medicines prepared extemporaneously under the supervision
of a pharmacist comply.with the requirements of the General Monograph
for Pharmaceutical Preparations, the requirements of the 'General '

-' Monograph for Unficensed M~dicines and, 'where applicable, the .
. requirements of i:he individual monograph for the specific dosage form.
While it is expected that extemporaneous preparations will demonstrate
pharmacopoeial compliance when tested, it is recognised that it might not
be practicable to carry out the pharmacopoeial tests routinely on such
formulations. In the event-of doubt or dispute, the methods of analysis, the
reference materials and the reference -spectra of the Pharmacopoeia are'

_ '-'_---' --=.c _-
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!VIolWgraphs andother teXIS of the European Pharmacopoeia that are incorpor(ued
in this edition of theBritish Pharmacopoeia are gouemed by-the general notices of
the European Pharmacopoeia; these arereproduced below.

-GENERAL NOTICES OF THE EUROPEAN
PHARMACOPOEIA

- 1.1. GENERAL STATEMENTS

-Tlie General Notices apply-to aH:monographs- and other texts -Qf e - --.
European Pharmacopoeia,

- . _The .official texts of the European Pharmacopoeia are published in
E~lish'and French. TranslatiQns in other languages. filay be prepare<l by
the signatory States of the Europ_eall Pharmacopoeia Convention. In case of _
doubt or dispute, the English and French versions are alone authoritative.

In the texts of the EUropean Pharmacopoeia, the word 'PliamiacQpQeia'
__ without qualification means the European Pharmacopoeia. The official

abbreviationPh, Eur, may be used to indicate.rhe European
Pharmacopoeia. - --
. The us_e QJthe title or the subtitle of.a monograph implies that the article -_

cQll1plies with.the requirements of the relevant mQnograph. Such references
-to mQnographs lothe texts-of the Pharmacopoeia are shQwniising,the __
monograph titleand reference number in italics. -_ -- -. --

A preparatiQn-must comply throughout Its period of validiry;-a distinct 
period ofvalidiry and/or specifications for opened or broached containers
may be decided by the competent 'authority. The subject of any other

- monograph must- comply throughout its period of use. The period of
-- v-alidity that is assigned to any given article and the time frornwhich that

-cperiod is to be calculated are decided by the competent authority in light of
-'experimental results of stability studies. -.

_Unless otherwise indicated in the General Notices or in the monographs,
.statements in monographs constitute mandatory requlrements: General

- chapters become mandatory when referred to in a monograph; unless such
reference is made in away that indicates that it is not the inrention to make

- the text referred to mandatory but-rather to cite it fQrinforrni'tiim:
- The active substances, excipients, pharmaceutical preparations -and other

- articles described in the monographs are ini:endedfor hUlllanand veterinary
-u_~ ~ ~-use_(\!!lless e)gllici!ly restricted to-one of these uses). ; -.

_. - -" - " __ / ,0, ~_'::-'-_, ~ __ :._ _ _ .. ,_~~~_~ _

Quality systems

< Alternative methods

The quali~ standards represented by :monographs are valid oniy where the -
articles in question are produced Within the framework of asuitable quality
system. The quality system must assure that the articles consistently meet
the requirements of the Pharmacopoeia.

The tests and assays described are the official.methods upon which the
standards of the Pharmacopoeia are based, With the agreement of the

- competent authority, alternative methods of analysis may be used for
- control purposes, provided- that the methods.used enable-an unequivocal

decision to be made as to whether compliance with the standards of <the

--j,

-- - ;

'. ,.,'
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monographs would be achieved if the official methods were used.In the
event of doubt or dispute, the methods of analysis of the Pharmacopoeia are
alone authoritative.' -, - , ,

, " --

.(1) An article is not .of Phannacop'oeia CJ.ualit}t unless it complies with all the'
requirementsstated in the monograph. This_does not imply that
performance of all the tests in a monograph is necessarily a prerequisite

, for a manufacturer in assessing compliance' with the Pharmacopoeia
before release of a producl. The manufacturer may-obtain assurance

, that a product is of Pharmacopoeia quality on the basis of its design;
together with its control strategy and data derived, for example, from
validation studies of the manufacturing process.

(2) An enhanced approach to quality control-could utilise process analytical
, technology (pAT) and/or real-time release testing (including parametric

release) strategies as alternatives to end-product testing alone. Real-time
release testing in circumstances deemed appropriate by the competent,
authority isthus not precluded by the need to comply with the

_'•. Pharmacopoeia,

(3) Reduction of animal testing: the Europelili Pharmacopoeia is dedicated
.to phasing out the use of animals.fortest purposes, in accordance with
the 3Rs (Replacement, Reduction, Refinement) set out in the European
Convention'for the Protection of Vertebrate Animals used for

, ,Experimental and Other Scientific Purposes, ID. (Iemonstrating'
compliance with the Pharmacopoeii. as indicated aboveD),
manufacturers may consider eStablishing additional 'systems to monitor
consistency of production. With -the agreement'of the competent '
authoritY, the choice of tests peifoi::med'to:assess compliance with the-,

-Phatrnac<¥oeii when animal tests are prescnbectis.establlshed in such a
way that animal u'sagejs Jl}plmiiedas mu<:h as .possible.. -

Demonstration of
compliance with the

- Pharmacopoeia
, '

Grade of material~ Certain materials that ate the subject ofa pharmacopoeial monograph may
exist mdifferent grades suitable fordlfferentCpurIlOses. Unless otherwise

, indicated in the monograph, therequJrements apPly to all grades of the "
, material; In some monographs, particularlythosecon excipients,- a list of
,' functionality-related characteristics that arereievarit to .the use of the

substance may be appended to the monograph forinformation, Test
methods for determination of one or more of these characteristics may be
given, also for information. ".-

General Substances and preparations that are thesubjeet of an individual
-monograph.s monograph are also required to comply with relevant, applicable general
c_~ . " " , ~_!l1onQgI'aphs. _Cross-ief~rences to, appllc.aQk_g~rr:e:tlll filonogt-l!phsJlLe not.

normally given in individual monographs.
General monographs apply to all substances,and preparations within the

scope of the Definition section of the general monograph, exceptwhere a
.preamble limits the application, for exampleto substances and preparations
that are the subject of a monograph of the Pharmacopoeia. ,

General monographs on dosage forms apply to all preparations of the
type defined. The requirements are not neceSsarily comprehensive for a
given specific Preparation and requirements additional to those prescribed
in the general monograph may be imposed by the competent authority.
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Validation of
pharmacopoeial

methods

General monographsandindividual monographs are complementary. If .
the provisions of a general monograph do not apply to a particular product,
this is expressly 8tated in the individual monograph.

The test methods given in monographs and general chapters have been
validated in accordance with 'accepted scientific practice ana current
recommendations on analytical validation. Unless otherwise stated in the
monographorgeneral cilapter;valid3tion of the test methods by the analyst

. is not required..

=-=--'

Implementation of When implementing a pharmacopoeial method.jhe user .musrssscss
pharmacopoeial whether .andro what extent the suitability elfthe method under the actual

methods conditions of use needs.to be -demonstrated according to relevant-
· monographs,generachapters'anqua irysystems.

- - - -

.Conventionalterms The' term 'competent authority' means the national, supranational or
international body 01' organi.sati~n_vested-with the' aurhority for making.

'. decisions coIi:~erning the f~sue in question. It may, for example, be a'
narional.pharmacopoeia authority, a licensing authority or an official control.
laboratory. .

ThE expression: 'unless otherwise justified and authorised' means that the
requirement, have to be met, unless thecompetent authority authorises a' .

· moaification of an exemption where justified ina particularcase. . .
Staterrlen.is ~6ntaining the word 'should' are infOtlhative or advisory.

. In certaIn monographs or other texts; the terms.isuirable' -and . .
"'appropriate'Care used to-describe a reagent; micro-organism, test method
etc.; ifcriteria forsu'itability~are not described fn'the_monograph, suitability
is demonstrated to the-satisfactionof.the competent.authcrlty, .
·'Mediet'nalpoduct (a) Any substance or combination of substances

presented as Iiavrng properties fortreatihg or preventing disease in human
beings and/or animals; or ~b) arty s~bstance.()tcombination of substances:

· that may he !1sedm-or'aclmit}istered to human beings' and/or animals w'iili a
view-either to <jstoring, correcting onrtodifying physiological functions by:
exerting a-pharmacological, immunological or metabolic action, or to .

· making a medical diagnosis.. . '. .
. Herbal medldnal Product Any medicinal product, exclusively .

containing as.active ingredients one or' more herbal drugs or one or more
'..- herbal drug preparations, or one or more suchherbal drugs iri combination

with one or more such herbal drug preparations..
'. Active substance- Any substance intended to be used in the
manufacture of a medicinal product and that, when-so used, becomes an .
active ingredient-of the medicinal product. Such substances arc intended to .

. -----rumish j{pharmacologlcal activitY or other direct effect iii the dlagnosis~~~'-"

cure, mitigation, treatment or prevention of disease, or to affect the
structure and function of the body. .

Exet'pUint .(au:ciliary substance). Any constituent of a medicinal
product that is not an active substance. Adjuvants, stabilisers, antimicrobial
preservatives, diluents,. antioxidants, for example, are excipients: .

Interchangeable
methods

Certain general chapters contain a statement that-the text in question is
harmonised with the corresponding text of the Japanese Pharmacopoeia
and/or the United States Pharmacopeia and that these texts are
interchangeable, This implies that if a substance or.preparation is found to

J
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~ regulatory
documents
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comply with a requirement using an interchangeable method from one of'-.
these pharmacopoeias it complies with the requirements of the European
Pharmacopoeia. In the event of doubt or dispute, the text of theEuropean

~ Pharmacopoeia is alone authoritative.

Monographs and general chapters may contain references to documents - '
issued by regulatory authorities for medicines, for' example directives and
notes for guidance of the European Union. These references are provided 
for information for users for the Pharmacopoeia>Inclusion of such a ~

,- - - .

reference does not modify the status of the.documents referred to, which
may be mandatory or for guidance. '

1.2. OTHERPRovIsIONS APPLYING TO GENERAL

~ Quantities In tests with num~rical limits and assays, the quantity stated to be taken for c,

examination is approximate. The amount actually used, which may deviate
~ by not more than ~ i 0 per cent from that stated, is accurately weighed or ~ ~-,

, - inealmr~d'and 'the result is calculated from this exact quantity. In tests ~ ,
where.'the limit is not numericakbut usually depends upon comparison'
with-the behaviour of a reference substance in the same condirions.the
stated quantity is taken for examination. Reagents are used in the - ~ -
prescribed amounts. _ ~ ~ ~

Quantities are weighedor measured with an accuracy commensurate with --
,~~ the indicated degreeofprecision. For weighings,~theprecision corresponds; , .
~' to plus or:itiinU8 5 units after the last figure stated (for example, 0.25 g is to

be interpreted as 0.245 g to 0.255 g). For the measurement of.volumes, if
the figure 3fter the decimal point is-a zero orends.in a zero '(for example, '
10'-0 ml, or 0.50 mL), the vol.iine ismeasured usmg a pipette, a volumetric ';-

- .flask or a burette, as appropriate;' otherwise, a graduated measuring cylinder'
,'or a graduated pipette may be used. Volumes stated in microlitres 'are ' ~:

- measured using a micropipette or microsyringe, ~
It is' recog1llsed, however, that in certain cases the precision with which ,

~ quantities are stated does not correspond to the number of significant '
figures stated in a specified numerical.lirnit, The'weighings and

~ measurements- are then cafrJed out with a suffiCiently improved accunic~.~ ~

Apparatus and ~ Volumetric glassware complies withClass A requirements of the appropriate ',:
procedures International Standard issued by the International Orgariisation for'

Standardisation. ~

~ Unless otherwise prescribed, analytical ~procedures are carried out at a '
. temperature between 15 'C and 25°C.' ~

( Unless otherwise prescribed, comparative tests 'are~ carried out using
"'~---------_. :-~ 'joentica] rooes, ofColourIess, transparent, neutral glass with 'a'flar&ase; tlli--::

volumes of liquid Prescribed are for use with rubes having an internal "
diameter of 16 mm, but tubes with a larger internal diameter may be used:' 
provided the volume ofliquid used is adjusted (2.1.5). Equal volumes of
the liquids to be comparedare examined down the vertical axis of the rubes '
against a white background, or if necessary against a black background. The
examination is carried out in diffuselight.

Any solvent required in a test or assayin whichan indicator is to 'be used
is previously neutralised to the indicator, unless a blank test is prescribed.
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Water-bath

Drying ana ignition
to constant mass

2022

The term 'water-bath: means a bath of boiling water unless water at
another temperature is indicated. Other methods of heatingmay be
substituted provided the temperature is near to but not higher than 100°C
or the indicated temperature.

The terms 'dried to constant mass' and 'ignited to constant mass' mean
that 2 cOJlsecutive weighings do not differ by more than 0.5 mg, the 2nd

weighing following an additional period of drying or of ignition respectively
appropriate to the nature and quantity of the residue. _

Where drying is prescribed using one of the expressions 'ina desiccator'
or 'in vacuo', it is-carried out using the conditions described in-chapter
2.2.32. Loss on drying.

E~ressiOli of
- content

'Reagents The proper 'conduct of the analytical procedures - escn e In _ e _
Pharmacopoeia and the reliability of the results depend; in part, upon the

-quality of the reagents used. The reagents are described in general chapter
.: 4. It is assumed that reagents of analytical grade are used; for some
'reagents, tests to determine suitability are included in the specifications.

---, -- -

-Solvents Where the name of the solvent is not statedythe term ;soluti~n; implies a
solution in water. -

Where the use of water is specified orimplied in the analytical
procedures described in the Pharmacopoeia or for the preparation of
reagents, water complying with the requirements of the monograph Puiified
walei' (00118) is used; ~xcept thai for many purpose; the requlrernents for -
bacterial endotoxins (Ptlrified:waler in bulk) and micrbbial contamination
_(Purified uuuer in cOnrainers) are not releva~t. The term 'distilIed:water'
indicates purified water prepared by distillation.

The term '~thanol' without qualification means anhydrous- ethanol. -The
term 'alcohol' Without qualification means ethanol (96 per cent), Other

-dil~tions of ethanol-are indicated by the term 'ethanol' or 'alcohol' followed
by a statement of the percentage by volume of ethanol (C:zH60) Jequired.

In defining content, the expression 'per cent' is used according"to
circumstances With one of 2 meanings: --

per cent mlm (percentage, mass in mass) expresses the number of
grams of substancdn-IOO g of final product; -

per cent VIV (percentage, yolume in volumej eJqlresses the-number of
-millilitres of substance in 100 mL of final product.

The expression 'parts per million' (or ppm) refers to mass in mass, unless
otherwise specified. - - --

1.3. GENERAL CHAPTERS
--, - - - ' -

<: Containers Materials used for containers are described in general chapter 3.'1. General
names used for materials, particularly plastic materials, each cover a range

- ,', ---'. ~
<~c _
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of products varying not only in the properties. ofthe principal constituent
but also in the additives used. The test methods and limits {or materials
depend on the formulation and are therefore applicable only for materials
whose formulation is covered by the preamble to the specification. The use
of materialswith different formulations, arid the test methods and limits
applied to them, are subject to agreement by-the competent authority.

The specifications for containers in general chapter 3.2 have been
developedfor.general application to containers ofthe stated category, but in

.. view of the wide variery of containers available and possible new:. .
.developments, the publication of a specificationdoes not exclude the use, in _
justified circumstances, of containers ·that comply with other specifications,
subject to agreement by the competentauthority.:

Reference may be made within. the monographs of the Pharmacopoeia to
e . io san speci ca IOns or con amers provi e. m c ap.er '_'. - -.

Containers. The general monographs for pharmaceutical dosage formsmay,
_ under the heading DefinitionlProduction, require-the use of certain types of
.container; certain other monographs may, under the heading Storage,
indicate the type of coniamerthat~isrec(Jmmended for use.

1.4; MONOGRAPHS

Titles Monograph titles are in English and French in the respective.versions and
there is a Latin subtitle:

Relative Atomic The relative atomic mass (Ar) or the relative molecular mass (Mr) is shown,
And Molecular --as and where appropriate; at the beginning of-each monograph. The-r~lative

Masse{i· atomic and molecular masses and the molecufar-and graphic formulae· do . - .
not con~titu·te-analytical ~tandardsfor the subStances described. . .

-- ---- ------

Chemical Abstracts - CAS registry numbers are included for information in-monographs, where
Service (CAS) applicable, to provide convenient access to useful information for users.

Registry Number CAS Registry Number® is a n,glsteiecl trademark-of the American .
Chemical Society.

Definition Statements under-the headmg Defiilition constitute an officialdefinition of
the substance, preparation or other article thuds ihesu\Jject of the
monograph.

Limits of content Where limits of content are prescribed, they are
those determined by the method described under Assay'-

Herbal drugs In ·monographs on herbaldrugs, the definition indicates
whether the subject of the monograph is, for example; the whole drug or
the drug in powdered form. _Where a monograph applies to the drug in
several states, for example both to the whole dnig and-the drug in .

·-----powaere<rform,the-defuiiuon states this. -c-- ~-:--- . :---

Production Statements Under the heading' Production dtiiwanention to particular
aspects of the manufacturing process but ~.re not necessarily comprehensive.
They constitute mandatory requirements for manufacturers, unless
otherwise stated. They may relate, for exainple, to source materials; to the
manufacturing process itself and its validation and control; to in-process
testing; or to testing that is to be carried out by ·the manufacturer on the
final article, either on selected batches or on 'each batch prior to release.
These statements cannot necessarily be verified on a sample of the final.
article by an independent analyst. The competent authority may establish

""-'''-- '
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that the instructions have been followed, for example, by examination of
data received from the manufacturer, by inspection of manufacture or by
testing appropriate samples.

The absence of a Production section does not imply that attention to
features such a;°those referred to above is notrequired.

Choice ofuaccine strain, Choice ofvaccine composition ~ The
Production section of a monograph may defiile the characteristics of a
vaccine strain or vaccine composition. Unless otherwise stated, test methods
given for verifieation of these characteristics are-proVided for information as ~

examples of suitable methods. Subject to approval by the competent
authority, other test methods -may be used without validation against the
method shown in the-monograph.

Potenti
Adulteration

Due to the increasing num er 0 au u ent-ac rvines an cases Q

adulteration, information may be made available to Ph. Eur. users to help
detect adulterated materials (i.e. active substances, excipients, intermediate

- products, bulk RJ:oducts and finished products). - ~ ~ ~~ ,
To this purpose, a method for the detection of-porentia] aifulterants and ~

~ relevant Iimits,~togetIi.er With ~a reminder that all stages ofproduction and_
sourcing are subjected to a suitable quality.system, maybe included in this'
section ofmonographs on substances for which an incident has occurred or
that present a risk of deliberate contamination. The frequency of testing by
manufacturers- or l:iy users (e.g; manufacturers"of intermediate products, ,
bulk products.and finisl'led-products, where relevant) .depends on a risk ~
assessment, takirlg iiitoaccounulie level of kilOwledge of the whole supply~

~ chain and national requirements, - ~ ~ _ ~ ~ ~-
This section-constitUtes requuements for the whole supply chain; from ~~

.manufacturers-to-users (e.g, manufacturers of intermediate products, bulk: ~

products and finished products, wher~ relevant). The absenceofthis section
does not imply that attention to feaniressuch as those referred to-above is -
not required.": ~ ~ - ~ ~ ~

- -'-- - - - "

~ Characters The statements under the heading Characters are not to be interPreted in a
strict sense and areil~t requirements.-' ~

~ - Solubility~ .In statements of solubility.in the Characters section, the
terms used have t1iefollowing significance, referred to a temperature
between 15°C and 25 °C.

~ Descriptive term Approximate volume of solvent in mi11llitres
per gram of solute ~ ~

Very soluble

~~Freely soluble 

Soluble

Sparingly soluble

Slightly soluble

Very slightly soluble

Practically insoluble

less than ~ I

~ - c -froin -=~:..:--~l

from ~ 10

from 30~

from ~ 100

from 1000

more than

~ - -to

to ~

to

to

~O~:

30
100

~ 1000

10000
~ ~

to 000 ~

~ .._.:. '-

The term 'partly soluble' is used to describe a mixture where only some ~
of the components dissolve. The term 'miscible' is used to describe a liquid
that is miscible in all proportions with the stated solvent. .
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Identification Scope. The tests given in the Identification section are not designed to
give a full confirmation of thechemicalstructure or composition of the
product; theyare intended to give confirmation, with an acceptable degree
ofassurance, that thearticleconforms to thedescription on.the label.

First and second identifications ... Certain monographs have
subdivisions entitled 'Firstidentification' and 'Second Identification', The
tesror.tests that constitutethe Tlrst identification' may be used in all
circumstances. The.te~tor tests that constitute the 'Second identification'
maybe used in pharmacies provided it can be demonstrated .thar the
substance or preparation is fully traceable to a batch certified to comply
'with all the other requirements of the monograph. '

Certain monographs give two or more sets of tests for the purpose of the
first-identification, which are equivalent and may beused independently.

ne or more 0 ese sets usua y contain a cross-re erence to a test
prescribed in the Tests section of the monograph. It may be used to
simplify the work of the analyst carrying out the identification and the
prescribed tests. 'For example, oneidentification set cross-refers, to a test for

-enantiomeric purity whilethe other set gives a.rest.for specific optical:
rotation: the intended purpose of the two is the same, that is, verification
that the correct enantiorner is present.

Powdered herbal drugs Monographs on herb~1 drugs may contain
schematic drawings of me powdered drug. These drawings complement the

-description given in 'the relevant identification test. '
r ..:. ':'" ..... ..

Tests And Assays Scope The requirements are not framed to take account of all p~ssible '
impurities. It is not to be 'pres~med;. for ex~inple, tilat an impurity that is
not detectable by means of the prescribed tests is tolerated if common sense

.andgood pharmaceutical practice require.that it be absent. See also below
under Impurities. '
- CalculatiO[i -Where the result of a test :or assay is required to be

calculated with reference to the dried or anhydrous substance Or on some,
other specified basis, the-derermination Ofloss on drying, water content or
other property is carried out by the method prescribed -in the relevant test
in the monograph. The-words 'dried substance' 'or 'anhydrous substance'
etc. appear 'in parentheses after the result.Where- a quantitative
determination of a residual solvent is carried out and a test for-loss on
drying is not carried out; the content of residual solvent is taken into
account for the calculation of the assay content of the substance, the
specific optical rotation and the specific absorbance. No further indication is
given in the specific monograph.

Limits The limits prescribed are based on data obtained in normal
analytical practice; they take account of normal analytical errors, of

- ----acceptable vanations -in manufacture and compounding and of deterioration
to an extent considered acceptable; No further tolerances are to be applied
to the limits prescribed to determine whether the article being examined
complies'with the requirements of the monograph.
, In determining compliance with a numericallimit, the calculated result of

a test or assay is first rounded to the number of significant figures stated,
unless otherwise prescribed. The limits, regardless of whether the values are
expressed as percentages or as absolute values, are considered significant to
the last digit shown (for example 140 indicates 3 significant figures). The
last figure of the result is increased by one,when the part rejected is equal to
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or exceeds one half-unit, whereas it is not modified when the part rejected
is less than a half-unit.

Indication ofpermitted limit ofimpurities The acceptance criteria
for related substances are expressed in monographs either in terms-of
.comparison of peak areas (comparative tests) oras numerical values. For
comparative tests, the approximate content of impurity rolerated,or the '
sum of impurities, maybe indicated in brackets for information only.'
Acceptance or rejection is determinedon the basis of compliance ornon-.

, compliance with the stated test. If the use of a reference substance for the
named impurity is not prescribed, this content may be expressed as a
nominal concentration of the substance used to-prepare the reference
solution.specified in the monograph, unless otherwise described,

Herbal Drugs For herbal drugs..the sulfated ash, totalash, water-
soluble matter, alcohol-soluble matter, water content, content 0 essenna
oil and content of active principle are calculated with reference to the drug
that has not been specially dried, unless otherwise prescribed in the
rnonograph,.__ ' __

Equivalen4 Where an equivalent is given, 'for-the purposes of the 
Pharmacopoeia only the figures shown are tobeused in applying the
requirements of the monograph. ' '

Culture media ~ The culture media described in monographs and
general chapters have been found to be satisfactory for the intended
purpose. Bowever;the components of mediaj particularly those of- ,
biologicalorigin, are of variable q;'aIity, and it may be necessatiforoptiirt:il

-performance to_modulate the concentration of some jngredienrs, notably:' .

. peptones and meat or yeast extracts, with respect to their nutritive
properties;
bUfferiDgsubstances;' -~ ,

- _bile salts, bile extract, deoxycholate, and colouring 'niatrer; depending "
on their selective properties;. , '

antibiotics, witli ~e.spect to their activity.

Storage , The informationahd recommendations ~ven under tlIe' heading Storage do'
not constitute a pharmacopoeial requirement but the competent authority
may specify particular storage, conditions that must be met. '

The articles described in, the Pharmacopoeia are storedin.such a way as
to prevent contamination and, -as far as possible, deterioration. Where '
special conditions of storage'are-recommended, including the type ,of
container (see section 1.3. General chapters) and limits of temperature, they
are stated in the monograph.

The following expressions are used _inirlOoogr;phs under Storage with
"the-meaning shown.--,--- ------' ------,

In an airtight container Means that the product is stored in an
airtight contjlmer (3.-2). Care is to be taken when-the container is opened in
a damp a-imosphere. A low moisture,content may bemaintained, if
necessary, by the use of a desiccant in the container provided that direct
contact with the product is avoided. ,
, Protected from light Means that the product is stored either in a

container made of a material' that absorbs actiriic light sufficiently to protect
,the contents from change induced by such light, or in a container enclosed
in an outer cover that provides such protection, or is stored in a place from
which all such light is excluded.
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Labelling In general, labelling of medicines is subject to supranational and national
regulation and to international agreements. The statements under the
heading Labelling are not therefore comprehensive and, moreover, for the
purposes of the Pharmacopoeia only those statements that are necessary to.
demonstrate .compliance or non-compliance with. the monograph 'are
mandatory. Any-other labelling statements are included as
recommendations. When'the~erm 'label' is used in the Pharmacopoeia, the ..
labelling statements may appear on the-container, the package, a Ieaflet
accompanying the package, or a certificate of analysis accompanying the

- article, as decided by the-competent authority.

Warpings Materials described in monographs and reagentsspecifled.forusein the
. Pharmacopoeia may be injurious to health unless adequate precautions are

taken. The principles of good qua 1 con 0 a ora ory prac Ice an 1 e·
provisions of any appropriate regulations are to be observed at all times.
Attention js drawn to particular hazards in certain monographsbymeans of .
a warning Statement; absence of such a statement isnot tobeiakcn to
mean that no hazard.exists~.~.

Impurities A list-of all known and potential impurities-that have been ~hoWn to be
- detected by the tests in a monograph may be given. See alsochapter 5.10.

Control of impurities in substances for pharmaceutica; use. The impurities are
designated ·by a letter or letters of the alphaber.Where-a letter appears to be 

.missiflg, the impurity designated by this letter has.-been deleted from the list
. duringmonograph development prior to publicatiOll or-during-moncgraph
.. revision: .. .. . ----- -- .

- Functionality- . Monographs on excij>ients may have a section ·on~fw1ctionaiItY~~elated
·related . characteristics. The characteristics, any test methods for determination and

.Characteristics of any tolerances are not mandatoryrequiremenl~;they may nevertheless be
- Excipients . relevant for uSe of the excipient and are giverff6i Information (see also

.. section 1.1. 'General statements).

Reference Certain monographs require the use of reference ·standards (chemical
Standards reference substances, herbal reference standards;biological reference

. _ .preparations, reference sl'ecrra).See also chapter 5.12. Reference 'standards.
-The European ·Pharmacopoeia Commission establishes the official reference
standards, which are-alone authoritative in case of arbitration. These
reference standards are available from the EuropeanDirectorate for the
Quality of Medicines & HealthCare (EDQIvi).-Information on the available
reference standards and a batch validity statement can be obtained via the

.EDQMwebsite.--~
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1.5. ABBREVIATIONS AND SYMBOLS

2022

A
A1P""CCD.l

I crn __

A.
(21~

bp

BRP

CRS

dJ8
x
HRS

IV

M

M,

Absorbance

Specific' absorbance

Relative atomic mass

Specificoptical rotation

B~i1ing point

Biological reference preparation .'

Chemical reference subs'lance

, -r-Reladve density - 

Wavelength

Herbal reference standard

International Unit

M.QIs_rity

Relativemolecular mass

Ph. Bur. ~lJ.

ppb

ppm

R

Rp

Rn

RV

.Melting point

Refractive inda
.EUropean Pbarn1aco~oeia-U~t

Parts pet bmion (micrograms.per kilogram)

Parts,per million (milligrams per kilogram)

Substance ofsolurion defined under 4. Reagents

Retardation factor (see chapter,2.2.46)
~

-_Used'in chromatographyro-mdicare the r:a99 of
the distance travelled by'a substance to the
distance travelled by ,3 ~eference substance

Substance used as a primary standar-d in
volumetric analysis (chapter 4.2;1)

Abbreviations used in the monographs en-Immunoglobulins, Imrnunosera and vaccines

MID
L+110 dose

L+ dose. ~

lrIIOOdose

Lp/IO dose

, Colony':f~riUin.g units

The-'slal;tsticaUy determined quantity of a
substance that; _when administered by the _
specified route', may be expected £0 cause the
death of '50,per cent-ofthe test animals within
a given period -,

Minim~ lethal dose

The ~Uest quantity',ofa,toxin mat, in me
condition's of the test, when'mixedwith o.inr
ofantitoxin'and administer,edIlY·.the :;pc:cified
route., causes thedeath ofthetei£arumals.
Withinagivenperiod , , ~

!J:he smallest-quantify of a' toxin mat, in ,the
condiJions oftheteet, wben mix~d, with i 10 of

-.antitoxin and admJnistered by the specified
-rOl!te, causes the deiuh of the test animals'
within a given period - , ,

The 'smallestquantity of a-rosin that; iIi the'
- conditions of the test) when mixed with '0.01

ill, of antitoxin .and injected funaclItap'eoiJsly
buses-a characteristicreaction at the-slte of
injeeti~)D 'Within a given period

The sril~est 'quantity of toxin' that, in the
"conditions of the test, whenmixed 'Nidi 0.'1 ,ro
_(){aotitoxin and administered by me speciJled
route; cauSes,partllysis m. the test enimels within
a given'period :_

LOIiO-aose

Lf dose. ~.~

EID50-._.-

PFU
SPF

- ,- . -

The large'~'quantity or a toxin'iliat, in the
conditions of~~}es4_ wh~h mcced~m o.i ill
of antitoxin and administeredby die specified
route, does not cause'symptoms of.toxicity in
the ~est .animals within a !pv'en period -'

The -quantity of toxiAor toxoic:( that fl~culates
in the shortesrrime with -1 ill of antitoxin

The statistica"Y de(erimn~d 'q~~t)i of virulJ _
;that'may'be,exPected to Weei' 50'per cenl,of 
the cellclil~ to which it is added

The statisti,~Y.detennine(J ,quan~tY_of virus
that may be.expeceed ro.Inrecr 50 per Cent of 
the fertilised-eggs into whichj[-isinogdated'

'The ~~tiStiailty deterinin;d qUimtily. ofit~~ 
that may be.eXpected to infect .50 per'cenr of
the animals into which it is inoculated '

Th'e'.siaristicallY,dete~~~ 'dos~ of_avaccine 
that, in tile c.()nditions of the ,test.! maY,be ,
ezpectedto protect 50 per cefuofthe aninials 

_..against a ~halle~e dose of the :nUCyo-OiganiSms
-- or toxins aMmstWhich ltis active -,--.-- -

The statistically detetmined dose of a vaccjne
that, hi the ,conditionsof the-tesr, may be . .,
expected t~ induce wecific. antibodies Iri 50 per
'cent of the"animals for the jelevam vaccine
antigens- -

P~ck-fonning ~ts_:or'phique-fonning iinits
Specified-pathogen-free

.;-.- -

-----'---~
, 'j
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Collections ofmicro-organisms

NCTC

NITE

NCYC

8.S.I.

ATCC

I.P.

NCIMB

1M1

~_ C.I.P.

American Type Culture Collection National Collection ofType' Cultures

10801 University Boulevard - Central Public Heakh Laboratory

Manassas,:ViCgiriia -20nO-2209.1 USA Colinclale Avenue

Collection deBact~rles de l'Insti~t Pasteur London NW9 5HT,- Great Britain

B.P. 52, 25 rue du Docteur Roux 'National Collection of YeastCulrures

75724"Pat:is -Cede~_-15, :F!81l:ce ,. AFRC 'FoOdRes~at& Instinue' -

International f\1yci:ilogical Institute -Cclney Lane

Bakeham Lane _. . No~ch ~4 _7UA, GreatBritain
Surrey 1W20 9TY~ Grear Britain Biological Resource Center O'

CollectionNatiomilede Culture de Department ofBiorechnology
Mlcroorgantsmes (GN.GM.) National Institute of Technology and -

------------;_t-P....urr--o-c-----~---------_l!Evaluatio'n_--_=_------_--------j

25, roe du Docteur Roux 2-5-8 Kazusakam~tari) Kisa~zu-shi} Chiba, .

7572~ Paris tede~ 15J~rance _ 292-0818

National Collection, of Industrial and.Marine Japan' '_
BacteriaLtd _ S~ateDs Seium Iustitur

23 St Machac:Orjve 80 Amager Boulevard. CC?P.eIih;tg~QJ·DeriirUlrk._-

Aberdeen AB~'··lRY; Grear Britain
National CottecriOli ofPa~ogenic Fungi

LcndoaScbocl of Hygiene and Tropical
Medicine -- --

Keppel Street

London \VCIE '71fT, Great Britain
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International
System 'Of Units

(SI)

1.6. UNITS OF THE INTERNATIONAL SYSTEM (SI) USED IN
THE PHARMACOPOEIA AND EQUIVALENCE WITH
OTHER UNITS

The International System of Units comprises 2main classes of units,
namely base units and derived units", The base units are tile metre, the
kilogram, the second, the ampere, the kelvin, LIle mole and me candela.

The derived units are formed as products of powers of the base units
according to the algebraic relationships linking the corresponding quantities. 
'Some of these derived units have specialnames imd symbols. -The
derived unIts used in the Pharmacopoeia-are shown in Table 1.6.-1,

Some important and widely used unirs outside the International System
are shown InTable 1.6.-2. - -

--------------T+llb.~refixes shown in Table 1 6 -3 are used.to.form.the.nanies.and.. ~___+
symbols of the decimal multiples and submultiples of SI units. -

Table 16 -1 --Derived units used in the European Pharmacopoeia and eqtJivalence with-ocher units
I -

,- I

~ - - --I --
- -- -- - I

- ,

- - - - -

COnverSion ofot!l.er uD1iS iitto Sl
units _

. -

I glmL =I glem' =10' kg-m-s.

- - -
_ I-mL=1 cm~__=}O-'6_in?_::

,----- --'- ----'--

- - --
- _c; -

- - -

- -

ExpressIon u;.
other SI timts

- -

.,,' ,~'

I - - ~ -' I

- -~

-- .-

Expression
In SIbOse

unI111

-

Unit

_kg/m' _

metre per .':: _mJs .::.'m·s-:-'
second._ - -

mlcrometre - i_i:,~{-~-- -:'::--, iO-~m
nanomerre - _:~- -urn .,---'·lO'-o-'1m

cubic mene' -...,
h -em:

-
kilogram per
cubic metre

-

I - V

- - --wave1eogth -, J. "

-

-Are. - - A S
-" ~

"VolUme
- -

-Frequency

Density -.- p
- - -

-

Ve.IQCity" speed v
-

Name Symbol Name. Symbol
-

, - -

W~ve niniiber 11m• one per metre

f--'-:c---+---+---~+_--+_._---,--"---t_~-'---_+_~---'-:c-~--~_+

Dynamic '-1- .:" pascal second
visCO$ily , .

N -.-m

-- -

, -- I dyne =1 g·em·,-' =10-5 N

- • kp = 9.806 65 N ,
--

Ldyn,e1cm2~ fO""1 Pa :;; 10-1~N.m~ _

- Letm _~ 101 325 Pa::: 101.325 kPa

1 bar =10' P. = 0.1 MP.
-

- - -. - .1 rom ali =.133.32.2.387Pa __

_~;, _ c - _ I Ton, = 133.32236ltP.

-_ Ipsi =6.894 757 kPa

-

,- m·kg·s-2-

.' .

--
ni"':'1·kg:S- 2_

- --------

P.

I

newton

---

- ,

-

pascalp

F_Force

Pressure) stress

-

.. Kinematic, l'-:square metre"
viscosity per second

Pa·s·iri3.,kg- 1

~.:m:s.~-"I

I The.JefiniMns of the unitt UJed in theltUemaubnal System aregipen in 1M-booklet .7.e SJ1$_time International, d'Uniils (Sl)', Pf4_blished I1j the
Bumau Imernatlonal des Eoith el:Memrts, Pcoillon diBieteu/l, P..92110 Sfv~.
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Quantity Unit

: Name ~ Symbol Name Symbol Expression_ Bxpresslon In
.Coaverston of other units into SI

In SI base other SI units
units

WIlts c~~

Energy W· joule J in2.kg._s~~_-,i_ N·m 1 erg ='I,cm2·g.s-2 ='t-dyne·cm;::
1O~7 J

I cal ; 4.1868 J

PO\Y~r;_ p. W m2·kg-.s:} ;
.. -

N·m·g-1 I erg/, ; 1 dyne-cm.s'" =watt

- radiant flux .. _--=ls-,I_ 10-7 W =_10-7 N:m·s-I -==.-1O-7-} s..,L

Absorbed ..dose D 'gray Gy m2·s-2 lkg-I I rod ; 10-' Gy
(of radiant ..

energy) .

Electric U volt V m2. kgoS-J;l\.-:-l WA-'
potential

'difference,
voltage-

- Eeciric -R ohm n m~: kg-s-)~~~'- VX'
'" : resIslan,ce,
'-"',

'-"!

Electric c~atg~__ Q coulomb C As

:A-etivjty- -A- becque..~1 Bq .1 Ci e ~7·10' Bq« 37-l0' ,.,
referred to:a
radionucllde

Conceou!1tion o iilo!e per _ mol/ill.] FmolJL; 1M; I moVdm' ; 10'
(of a~~liilt_Q( - - cubic metre mol-~":3

--subStance).. -

molar -
roncen~tion

Mass p kilogram per kg/m' 1 gIL ; I g/dm'; I kg·ni+
COiJ.cen4atio~ -'cubic metre

Catalytic Z katal kat mol;s"l~~;~
-~

activity-. -
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Table 1.6.-2. - Non-Sf units accepted for use with the Sf units

.Quantity Unit - Value in SI units

_ Name Symbol

Time min -lmin=60s

hour h Ib=60min=3600s

day d 1 d = 24 h = 86400's

degree

Volwne litre L

ass

dalton- Da

o Ro[~tional revolution r/mln
- co' _.

---per minutefrequency .s:

Energy elecrronvofr eV
- -

3

I Da = 1.660539040(20) x 10-27 kg

I r/min = (1160) so.'

leV=1.602176634 X. 10-''1.

Table 1 6 -3 - Decimal multiples andsub-mulriples of Sf ulzits'.

~

S;.mbol
--'

Factor Prefix
-

· ..-.F.actor,'.: Prefix - Symbol
- -

110·,8 . exa E 1- io' - . ded I _ d
.

1015~
. -=- c'· -

.
- .

I ... cera . P IlJ> centi ·c
. I I .. Ifot; .. -' 'era -. T - 10-3 - milli - m.

.
-' . .

- .' .
10' . gIga - G. - to: -

- micro ' ~
-

- - 1 .
.

.

10' mega M
. 10-' . - nanD '. n

. . .
-

. 10' kilo _ -I k . 10-12 - pica - p-- - - -
- - -

.

10' - hectc h -
; "10-13 femto . f

1. ..
10' . deca da 10~'8 .- etto .: a-

•
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Notes I. In the Pharmacopoeia, the Celsius temperature is used (symbol t). This is
defined by the following equation:

_t~T-To

_ where To = 273.15 Kby definition. The Celsius or centigrade
temperature is expressed in degrees Celsius (symbol °C).The unit
'degree Celsius' is equal to the unit 'kelvin'. _-

_ 2. The practicatexpressions'of concentrations used in the Pharmacopoeia are
defined in the _General Notices. _ _ _ _

3. The radian is the plane angle between two radii of a circle that cut-off on
. the circumference an arc equal in length to the radius. _

4. In the Pharmacopoeia, conditions of centrifugation are defined by
r fer

g =9.806 65 m·s-2

-5. Certain quantities without-dimensions areused in the Pharmacopoeia: - -
- relative density (22.5), absorban~e (2.2.25), specific absorbance (2.2.25) and

refractive index (2.2.6). _ _ -

6. The microkatal is defined as the enzymicactivity tliaf, under defined -
conditions, produces the- transformation (e.g, hydrolysis) of 1 micromole of
the substrate per second.

,-'-=----,-.,--- --

. ',',.-

--'-~-~ -_.~.---,,- --, _ -ei -'
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pharmacists) have, within their area of responsibilities, a duty
of care to the patient receiving the pharmaceutical
preparation.

In considering the preparation of an unlicensed
pharmaceutical preparation, a suitable level of risk assessment
is undertaken.

The risk assessment identifies:
- the criticality of different parameters (e.g. quality of active

substances, excipients and containers; design of the
preparation process; extent and significance of testing;
stability of the preparation) to the quality of the
preparation; and

- the risk that the preparation may present to a particular
patient group.

B.3sed on the risk assessment the erson res onsible for the
preparation must ensure, with a suitable level of assurance,
that the pharmaceutical preparation is, throughout its shelf
life, of an appropriate quality and suitable and fit for its
purpose. For stock preparations, storage conditions and shelf
life ha~e to be justified on the basis of, for example,
analytical data or professional judgement, which may be
based on literature references.

PRODUCTION
Manufacture/preparation must take place within the
framework of a suitable quality system and be compliant with
the standards relevant to the type of product being made.
Licensed products must comply with the requirements of
their licence. For unlicensed products a risk assessment as
outlined in the section 'Ethical considerations and guidance
in the preparation of unlicensed pharmaceutical preparations'
is of special importance, as these products are not previously
assessed by the competent authority.

Where pharmaceutical preparations are
manufactured/prepared using materials of human or animal
origin, the general requirements of general chapters 5.1.7.
Viralsafetyand 5.2.6. Ewluanon of safetyof vele1inary uacdnes
and immunosera and of the general monograph Products with
risk of transmitting agents of animalsponglform
encephalopathies (1483) apply, where appropriate.

Formulation
During pharmaceutical development or prior to
manufacture/preparation, suitable ingredients, processes, tests
and specifications are identified and justified in order to
ensure the suitability of the product for-the intended
purpose. This includes consideration of the properties
required in order to identify whether specific ingredient
properties or process steps are critical to the required quality
of the pharmaceutical preparation.

Active substances and excipients
Active substances and excipients used in the fonnulation of
pharmaceutical preparations comply with the requirements of
the relevant general monographs, e.g. Substances for
phamuu:eUlicoJ we (2034), Essential oils (2098), Herbal drug
extracts (0765), Herbal drugs (1433), Herboldrug
preparations (1434), Herbol drugsforhomoeopathic
preporations (2045), Mothertinctures for homoeopathic
preparadons (2029), Methods of preporation of homoeopathic
stocks and potentisaiion (2371), Products of fermenuuion (1468),
Products of recombinant DNA te<hnology (0784), Vegetablefalty
oils (1579).
In addition, where specific monographs exist, the quality of
the active substances and excipients used complies with the .
corresponding monographs.

(ph. Eur. monograph 2619)

PhEIl _

Pharmaceutical Preparations

INTRODUCTION
This monograph is intended to be a reference source of
standards in the European Pharmacopoeia on active
substances, excipients and dosage forms, which are to be
applied in me manufacture/preparation of pharmaceuticals,
but not a guide on how to manufacture as there is specific
guidance available covering methods of manufacture and
associated controls.

It does not cover investigational medicinal products, but
eemfletent authorities may refer to flluIfIH8ee'I">eiothtall<lar<l5~-"!!,""LQI~~I!lilU!ill~~1kIDl~"'Q!l-",'!><maibl!U;>Uih<_-------J
when authorising clinical trials using investigational medicinal
products.

DEFINmON
Pharmaceutical preparations are medicinal products generally
consisting of active substances that may be combined with
excipients, formulated into a dosage form suitable for the
intended use, where necessary after reconstitution, presented
in a suitable and appropriately labelled container.

Pharmaceutical preparations may be licensed by the
competent authority, or unlicensed and made to me specific
needs of patients according to legislation. There are 2
categories of unlicensed phannaceutical preparations:
- extemporaneous preparations, i.e. pharmaceutical

preparations individually prepared for a specific patient or
patient group.. supplied after preparation;

- stock preparations, Le. pharmaceutical preparations
prepared in advance and stored until a request for a
supply is received.

In addition to this monograph, pharmaceutical preparations
also comply with. the General Notices and with the relevant
general chapters of the Pharmacopoeia. General chapters are
normally given for information and become mandatory when
referred to in a general or specific monograph, unless such
reference is made in a way that. indicates that it is not the
intention to make the text referred to mandatory but rather
to cite it for information.

Where relevant, pharmaceutical preparations also comply
with the dosage form monographs (e.g. Capsules (0016),
Tablets (0478) and general monographs relating to
pharmaceutical preparations (e.g. Anergen products (1063),
Herbal teas (1435), Homoeopathic preparanOns (1038),
Homoeopalhic pilluies, coated (2786), Homoeopashic pilluies,
impregnated (2079), Immunosera for human use) animal (0084),
Immunosera/or veterinary use (0030), Live biolherapeuti'c
products for human we (3053), Monoclonal antibodies for human
we (l031), Radjopharmeu:eutical preparations (0125), Vaccines
for human use (0153), Vaccines for veterinary we (0062).

ETInCAL CONSIDERATIONS AND GUIDANCE IN
THE PREPARATION OF UNLICENSED
PHARMACEUTICAL PREPARATIONS
The underlying principle of legislation for pharmaceutical
preparations is that, subject to specific exemptions, no
pharmaceutical preparation may be placed on the market
without an appropriate marketing authorisation.
The exemptions from the fonnallicensing requirement allow
the supply of unlicensed products to meet the special needs
of individual patient.s. However, when deciding to use an
unlicensed preparation all health professionals involved
(e.g. the prescribing practitioners and/or the preparing

www.webofpharma.com
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Where no specific monographs exist, the required quality Methods used for the purpose of stability testing for aU
must be defined, taking into account the intended use and relevant characteristics of the preparation are validated as
the involved risk. stability indicating, i.e. the methods allow the quantification
When physicochemical characteristics of active substances of the relevant degradation products and physical
and functionality-related characteristics (FRes) of excipients characteristic changes.
(e.g. panicle-size distribution, viscosity, polymorphism) are TESTS
critical in relation to their role in the manufacturing process Relevant tests lO apply in order to ensure the appropriate
and quality attributes of the pharmaceutical preparation, they quality of a particular dosage form are descnbed in me
must be identified and controlled. specific dosage fonn monographs.

Detailed infonnation on FRCs is given in general chapter Where it is not practical, for unlicensed pharmaceutical
5.15. Functionality-related charaaetistics of excipiems. preparations, to carry out the tests (e.g. batch size, time
Microbiological quality restraints), other suitable methods are implemented to ensure
The fonnulation of the pharmaceutical preparation and its that the appropriate quality is achieved in accordance with
container must ensure that the microbiological quality is the risk assessment carried out and any local guidance or

----..suitable-fot-the---inteDded-us;ee_---------------lJ£eg~Jrequire

During development, it shall be demonstrated that the Stock preparations are normally tested to a greater extent
antimicrobial activity of the preparation as such or, if than extemporaneous preparations.
necessary, with the addition of a suitable preservative or The following tests are applicable to many preparations and
preservatives, or by the selection of an appropriate container, are therefore listed here.
provides adequate protection from adverse effects that may Appearance
arise from microbial contamination or proliferation during
the storage and use of the preparation. A suitable test The appearance (e.g. size, shape and colour) of the

pharmaceutical preparation is controlled.
method together with criteria for evaluating the preservative
properties of the formulation are provided in general chapter Identity and purity tests
5.1.3. Efficacy of antimicrobial preseruation. Where applicable) the following tests are carried out on the

Ifpreparations do not have adequate antimicrobial efficacy pharmaceutical preparation:
and do not contain antimicrobial preservatives they are - identification of the active substance(s);
supplied in single-dose containers, or in multidose containers - identification of specific excjplentfs), such as preservatives;
that prevent microbial contamination of the contents after - purity tests (e.g. investigation of degradation products)
opening. residual solvents (2.4.24) or other related impurities)

sterility (2.6.1»;
In the manufacture/preparation of non-sterile pharmaceutical _ safety tests (e.g. safety tests for biologicalproducts).
preparations) suitable measures are taken to ensure their
microbial quality; recommendations on this aspect are Elemental impurities
provided in general chapters 5.1.4. Mkrobiologi<a1 qualiry of General chapter 5.20. Elemental impurities applies to
non-sterile phannaceulical prtparat,ions and substances for pharmaceutical preparations except products for veterinary
phannaceutical useand 5.1.8. Microbiological quality of herbal use, unlicensed preparations and other products that are
medicinal products for oraluseand extracts used in their excluded from the scope of this chapter.
preparation. For pharmaceutical preparations outside the scope of general

Sterile preparations are manufactured/prepared using chapter 5.20, manufacturers of these products remain
materials and methods designed to ensure sterility and to responsible for controlling the levels of elemental impurities
avoid the introduction of contaminants and the growth of using the principles of risk management.
micro-organisms; recommendations on this aspect are If appropriate, testing is performed using suitable analytical
provided in general chapter 5.1.1. Methods of preparation of procedures according to general chapter 2.4.20. Determination
sterile products. of elemental impurities.

Containers Uniformity (2.9.40 or 2.9.512.9.6)
A suitable container is selected. Consideration is given to the Pharmaceutical preparations presented in single-dose units
intended use of the preparation, the properties of the comply with the testes) as prescribed in the relevant specific
container) the required shelf-life, and product/container dosage form monograph. If justified and authorised) general
incompatibilities. Where applicable) containers for chapter 2.9.40 can be applicable only at the time of release.
pharmaceutical preparations comply with the requirements Special uniformity requirements apply in the following cases:
for containers (3.2 and subsections) and materials used for - for herbal drugs and herbal drug preparations, compliance
the manufacture of containers (3.1 and subsections). with general chapter 2.9.40 is not required;
Stability - for homoeopathic preparations, the provisions of general
Stability requirements of pharmaceutical preparations are chapters 2.9.6 and 2.9.40 are normally not appropriate,
dependent on their intended use and on the desired storage however in certain circumstances compliance with these
time. chapters may be required by the competent authority;

Where applicable) the probability and criticality of possible - for single- and multivitamin and trace-element
degradation products of the active substance(s) and/or preparations, compliance with general chapters 2.9.6 and
reaction products of the active substance(s) with an excipient 2.9.40 (conrent unifonnily only) is not required;
and/or the immediate container must be assessed. Depending - in justified and authorised circumstances, for other
on the result of this assessment) limits of degradation and/or preparations) compliance with general chapters 2.9.6 and
reaction products are set and monitored in the 2.9.40 may not be required by the competent authority.

pharmaceutical preparation. Licensed products require a
stability exercise.
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**** ** ** ****
Glossary
(Ph. Eur. monograph 1502)

A glossary of terms relating to formulated preparations is included
in theEuropean Pharmacopoeia. The glossary is reproduced below.
PhEIK _

This glossary provides definitions and/orexplanations of terms that
may befound in, or usedin association with, the general
monographs on dosage forms and the corresponding chapters on
Pharmaceutical technical procedures (2.9), but that arenot
defined within them. Where relevant, reference is made to other
equiualent terms that may befound in otherpublications or
contexts.
This glossary ispublished for information.

Reference standards
Reference standards may be needed at various stages for
quality control of pharmaceutical preparations. They are
established and monitored taking due account of general
chapter 5.12. Reference standards.

ASSAY
UnJess otherwise justified and authorised) contents of active
substances and specific excipients such as preservatives are
determined in pharmaceutical preparations. Limits must be
defined and justified.

Suitable and validated methods are used. If assay methods
prescribed in the respective active substance monographs are
used, it must be demonstrated that they are not affected by
the presence of me exciplents and/or by the fonnulation.

Reference standards

LABELLING AND STORAGE
The relevant labelling requirements given in the general
dosage form monographs apply. In addition, relevant
European Union or other applicable regulations apply.

GLOSSARY
Formulation
The designing of an appropriate formula (including materials,
processes, etc.) that will ensure that the patient receives the
suitable pharmaceutical preparation in an appropriate form
that has the required quality and that will be stable and
effective for the required length of time.

Licensed pharmaceutical preparation
A medicinal product that has been granted a marketing
authorisation by a competent authority. Synonym: authorised
pharmaceutical preparation.

Manufucture
All operations of purchase of materials and products,
Production, Quality Control, release, storage, distribution of
medicinal products and the related controls.

Preparation (of an unlicensed pharmaceutical
preparation)
The 'manufacture' of unlicensed pharmaceutical preparations
by or at the request of pharmacies or other healthcare
establishments (the term 'preparation' is used instead of
'manufacture' in order clearly to distinguish it from the
industrial manufacture of licensed pharmaceutical
preparations).

Reconstitution
Manipulation to enable the use or application of a medicinal
product with a marketing authorisation in accordance with
the instructions given in the summary of product
characteristics or the patient information leaflet.

Risk assessment
The identification of hazards and the analysis and evaluation
of risks associated with exposure [0 those hazards.

Unlicensed pharmaceutical preparation
A medicinal product that is exempt from t{te need of having
a marketing authorisation issued by a competent authority
but is made for specific patients' needs according to
legislation.
_____---'- Ph ElK

Equivalent terms: active ingredient, drug substance,
medicinal substance, active pharmaceutical ingredient.

Basis
Basis is an alternative term for 'vehicle" in a semi-solid or
moulded solid preparation. The basis may be single-phase or
multiphase.

Conventional-release dosage form
A conventional-release dosage form is a preparation showing
a release of the active substance(s) mat is not deliberately
modified by a special formulation design and/or
manufacturing method. In the case of a solid dosage form,
the dissolution profile of the active substance depends
essentially on its intrinsic properties. Equivalent term:
inunediate-release dosage form.

Delayed-release dosage form
A delayed-release dosage form is a modified-release dosage
form, usually administered orally, where the onset of release
of the active substance(s) is adjusted to take place after a
specific time or at a specific location in the gastrointestinal
tract. Delayed release is achieved by a special fonnulation
design and/or manufacturing method. Delayed-release dosage
forms include gasrro-resistant preparations as defined in the
general monographs on solid oral dosage forms.

Dispersion
From a Ph. Eur. perspective, a dispersion is a system
consisting of 2 or more phases.
- Colloidal dispersion

A colloidal dispersion is a system in which particles of
colloidal size (a nominal diameter between approximately
I om and I urn) of any nature (solid, liquid or gas, including
liposomes and nanosystems) are dispersed in a continuous
phase of a different composition and/or state. The use of
'nominal diameter' is intended to convey that not all particles
are spherical. Dispersions of particles below 1 urn are
considered less likely to undergo sedimentation because of
the effect of Brownian motion.
- Suspension
A suspension is a dispersed system comprising solid particles
of a nominal diameter greater man approximately 1 urn,
dispersed in a liquid or semi-solid continuous phase. If the
solid particles are of a nominal diameter lower than
approximately I urn, the system is a colloidal suspension.
- Emulsion

An emulsion is a dispersed system consisting of a mixture of
at least 2 liquids that are not miscible with each other.
One of the liquids is dispersed in the other as droplets of a
diameter greater than approximately I urn. If the droplets are

www.webofpharma.com



111-42 General Monographs 2022

Capsules
(ph. Eur. monograph 0016)

Capsules comply with the requirements of the European
Pharmacopoeia. These requirements are reproduced belew.
""£<1 ~ _

The requirements of this monograph do not necessarily apply to
preparations that arepresented as capsules intended for use other .
than by oraladministration. Requirements for suchpreparations
may befound) where appropriate, in other general monographs,
for example Rectalpreparations (1145) and Vaginal
preparations (1164).

DEFINITION
Capsules are solid preparations with hard or soft shells of
'1ari~\ls sn.ap@s ami GapaGiri@s, G9ntaining a single a
active substance(s). They are usually intended for oral
administration.

The capsule shells are made of gelatin or other substances,
the consistency of which may be adjusted by the addition of
substances such as glycerol or sorbitol. Excipients such as
surface-active agents, opaque fillers, antimicrobial
preservatives, sweeteners, colouring matter authorised by the
competent authority and flavouring substances may be
added. The capsules may bear surface markings.

The contents of capsules may be solid, semi-solid or liquid.
They consist of one or more active substances with or
without excipients such as solvents, diluents, lubricants and
disintegrating agents. The contents do not cause
deterioration of the shell. The shell, however, is attacked by
the digestive fluids and the contents are released.

Where applicable, containers for capsules comply with the
requirements of Materials usedfor the manufacture of containers
(3.1 and subsections) and Containers (3.2 and subsections).

Several categories of capsules may be distinguished:
- hard capsules;
- soft capsules;
- gastro-resisranr capsules;
- modified-release capsules;
- cachets.

PRODUCTION
In the manufacture, packaging, storage and distribution of
capsules, suitable measures are taken to ensure their
microbial quality; recommendations on this aspect are
provided in general chapter 5.1.4. Mkrobi%gicalqua/i"" of
non-sterile phannaceuticaf preparations and substances for
pharmaceutical use.

TESTS
Unlformlty of dosage unlts
Capsules comply with the test for uniformity of dosage units
(2.9.40) or, where justified and authorised, with me tests for
uniformity of content and/or unifonnity of mass shown
below. Herbal drugs and herbal drug preparations present in
the dosage form are not subject to the provisions of chis
paragraph.

Unlformlty of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
capsules with a content of active substance less than 2 mg or
less than 2 per cent of the fill mass comply with test B for
uniformity of content of single-dose preparations. U the
preparation has more than one active substance, the
requirement applies only to those ingredients that correspond
to the above conditions.

of a nominal diameter lower than approximately I pm, the
system is a colloidal emulsion. .

Large-volume parenteral
A large-volume parenteral is an infusion or injection supplied
in a container with a nominal content of more than 100 mL.

Modified-release dosage fonn
A modified-release dosage form is a preparation where the
onset, rate and/or place of release of the active substance(s) is
different from that of a conventional-release dosage form
administered by the same route. This deliberate modification
is achieved by a special Cannulation design and/or
manufacturing method. Modified-release dosage forms
include prolonged-release, delayed-release and pulsatile
releasedosage fOIDlS.

Prolonged-release dosage form
.:'1. pfolooged release--desag'~e4fo"r~n~l-iis'-"a~n~lo"'dOiiIi/;fi~ed-re:lease-dosag~e..--_ri"lJlf-s!ll"'"~oo~"",<ilii<s,~","oin"'ea-sia""K1'>Se-<>l'-----------+

form showing a slower release of the active substance(s) than
that of a conventional-release dosage form administered by
the same route. Prolonged release is achieved by a special
formulation design and/or manufacturing method. Equivalent
term: extended-release dosage form.

Pulsatile-release dosage form
A pulsatile-release dosage fonn is a modified-release dosage
fonn showing a sequential, intermittent release of the active
substance(s). Pulsatile release is achieved by a special
formulation design and/or manufacturing method.

Small-volume parenteral
A small-volumeparenteral is an infusion or injection supplied
in a container with a nominal content of 100 mL or less.

Soludon
A solution is a homogeneous mixture forming a singlephase
containing one or more dissolved substances, i.e. substances
in a molecular or ionic state dispersed in a solvent or in
miscible solvents. The dissolved substances can be solids,
liquids or gases.

SpheroIds
Spheroids are considered to be spherical or approximately
spherical granules with a usually increased mechanical
resistance compared to conventional Granules (0499). They
possess a smooth, uniform surface, with a typical size range
of 200 ~m to 2.8 mm. Spheroids may be prepared by any
suitable method.

Standard Term
Standard Terms are approved terms for describing certain
aspects of a medicinal product, namely the dosage form and
route or method of administration, and certain important
packaging items such as the container, closure and
administration device. They are established by the European
Pharmacopoeia Commission, which started working on the
lists of Standard Terms in response to a request made by the
Ell Commission for use in the marketing authorisation
application (MAA), summary of product characteristics
(Sml'C), labelling, and electronic communications. Standard
Terms have the double purpose of bringing information to
the patient/user/prescriber and distinguishing medicinal
products having the same trade name, and are published in a
specific Standard Terms database.

Vehlcle
A vehicle is the carrier, composed of one or more excipients,
in which the active substance(s) are contained, usually when
referring to a liquid or semi-solid preparation.
_____________________ ""£<1
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Uniformity of mass (2.9.5)
Capsules comply with the test for uniformity of mass of
single-dose preparations. If the test for uniformity of content
is prescribed for all the active substances, me test for
unifonnityof mass is not required.
Dissolution '
Unless otherwise justified and authorised, a suitable test is
carried out, for example one of the tests described in general
chapter 2.9.3. Dissolution wllorsolid dosage forms.
Where a dissolution test is prescribed, a disintegration test
may not be required.

STORAGE
Store at a temperature not exceeding 30°C.

LABELLING
The label states the name of any added preservative.

HARD CAPSULES
DEFINITION
Hard capsules are solid single-dose preparations. They
consist of a hard shell, the capacity of which can be varied,
containing a solid, semi-solid or liquid preparation. The shell
is made of gelatin or other substances, and consists of
2 prefabricated cylindrical sections that are open at one end
and rounded and closed at the other. The contents are filled
into one of the sections and the capsule is closed by slipping
the other section over it.

PRODUCTION
The active substancefs), usually in solid form (powder or
granules), are filled into one of the sections that is then
closed by slipping the oilier section over it. The security of
the closure may be strengthened by suitable means.

TESTS
Disintegration (2.9.1)
Hard capsules comply with the test. Use waterR as the liquid
medium. When justified and authorised, 0.1 M hydrochloric
acid or artificial gasm'c juiceR may be used as the liquid
medium. If the capsules float on the surface of the water, a
disc may he added. Operate the apparatus for 30 min, unless
otherwise justified and authorised.

SOFT CAPSULES
DEFINITION
Soft capsules are solid single-dose preparations. They consist
of a soft shell, the capacity and shape of which can be varied,
containing a semi-solid or liquid preparation. The shell is
made of gelatin or other substances and may have one or
more solid active substances incorporated into it. The shell is
usually thicker than that of a hard capsule and consists of
one part, as soft capsules are generally formed, filled and
sealed in a single operation.

PRODUCTION
Soft capsules are usually formed, filled and sealed in one
operation, but for extemporaneous use the'shell may be
prefabricated. The shell material may contain an active
substance.

Liquids may be enclosed directly; solids are usually dissolved
or dispersed in a suitable vehicle to give a solution or
dispersion of a paste-like consistency.

There may be partial migration of the constituents from the
capsule contents into the shell and vice versa because of the
nature of the materials and the surfaces in contact.
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TESTS
Disintegration (2.9.1)
Soft capsules comply with the test. Use waterR as the liquid
medium. When justified and authorised, 0.1 M hydrochloric
add or attificial gastric juiceR may be used as the liquid
medium. Add a disc to each tube, Liquid active substances
dispensed in soft capsules may attack the disc; in such
circumstances and where authorised, the disc may be
omitted. Operate the apparatus for 30 min, unless otherwise
justified and authorised. If the capsules fail to comply
because of adherence to the discs, the results are invalid.
Repeat the test on a further 6 capsules omitting the discs.

MODIFIED-RELEASE CAPSULES
DEFINITION
Modified-release ca sules are hard or soft ca sules in which
the contents or the sheU or both contain special excipients or
are prepared by a special process designed to modify the rate,
the place or the time at which the active substance(s) are
released.

Modified-release capsules include prolonged-release capsules,
delayed-release capsules and pulsatile-release capsules.

GASTRO-RESISTANT CAPSULES
DEFINITION
Gastro-reslseanr capsules are delayed-release capsules that are
intended to resist the gastric fluid and to release their active
substance or substances in the intestinal fluid. Usually they
are prepared by filling capsule shells with granules or with
particles covered with a gaatro-resistant coating. In other
cases, the shell of the capsule is covered with a gastro
resistant coating or the shell itself has gastro-resistant
properties.

TESTS
Disintegration (2.9.1)
Capsules with a gastro-resistant shell comply with the test
with the following modifications. Use 0.1 M hydrochlori< acid
as the liquid medium and' operate the apparatus for 2 hi or
other such time as may be authorised, without the discs.
Examine the state of the capsules. The time of resistance to
the acid medium varies according to the fonnulation of the
capsules to be examined. It is typically 2 h to 3 h but even
with authorised deviations it must not be less than 1 h.
No capsule shows signs of disintegration or rupture
permitting the escape of the contents. Replace the acid by
phosphate buffer solution pH 6.8 R. When justified and
authorised, a buffer solution of pH 6.8 with added pancreas
powder (for example, 0.35 g of pancreas powder R per
100 mL of buffer solution) may be used. Add a disc to each
tube. Operate the apparatus for 60 min. If the capsules fail [0

comply because of adherence to the discs, the results are
invalid. Repeat the test on a further 6 capsules omitting the
discs.

CACHETS
DEFINITION
Cachets are solid preparations consisting of a hard shell
containing a single dose of one or more active substances.
The cachet shell is made of unleavened bread usually from
rice flour and consists of 2 prefabricated flat cylindrical
sections. Before administration, the cachets are immersed in
water for a few seconds, placed on the tongue and swallowed
with a draught of water.
____________________ PIlE..
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sampling errors the tolerances are widened in accordance
with Table 1.

DEFINITION
Liquid preparations for cutaneous application are
preparations of a variety of viscosities intended for local or

PhE" _

When;' justified and authorised, the requirements of this monograph
do not applyUI preparations incended for systemit and vetennary
use.

with the requirements of the monograph on Pressurised
pharmaceutical preparations (0523).
Preparations specifically intended for use on severely injured.
skin are sterile.
Severn categories of liquid preparations for cutaneous
application may be distinguished, for example:
- shampoos;
- cutaneous foams.

rransdennal delivery of active ingredients. They are solutions,
emulsions or suspensions mat may contain 1 or more active
substances in a suitable vehicle. They may contain suitable
antimicrobial preservatives, antioxidants and other excipients
such as stabilisers, emulsifiers and thickeners.

Emulsions may show evidence of phase separation but are
readily redispersed on shaking. Suspensions may show a
sediment that is readily dispersed on shaking to give a
suspension that is sufficiently stable to enable a homogeneous
preparation to be delivered.
Where applicable, containers for liquid preparations for
cutaneous application comply with the requirements of
Maten'als usedfor the manufacture of containers (3.1 and
subsections) and Containers (3.2 and subsections).

When liquid preparations for cutaneous application are
dis nsed in ressurised containers, the containers comply

PRODUCTION
During development of a liquid preparation for cutaneous
application whose formulation contains an antimicrobial
preservative, me need for and the efficacy of the chosen
preservative shall be demonstrated co the satisfaction of the
competent authority, A suitable test method together with
criteria for judging the preservative properties of the
formulation are provided in the text on Efficacy of
ant;miavbialpreservation (5.1.1).
During development, it must be demonstrated that the
nominal content can be withdrawn from the container of
liquid preparations for cutaneous application presented in
single-dose containers.

In the manufacture, packaging, storage and distribution of
liquid preparations for cutaneous application, suitable
measures are taken to ensure meir microbial quality;
recommendations on this aspect are provided in the text on
5.1.4. Miavbi%gical quality of non-sterile pharmaceutical
preparations and substances for pharmaceutical use.
Sterile liquid preparations for cutaneous application are
prepared using materials and methods designed to ensure
sterility and to avoid the introduction of contaminants and
the growth of micro-organisms; recommendations on this
aspect are provided in the text on Methods of preparation of
sterile products (5.1.1).

In the manufacture of liquid preparations for cutaneous
application containing dispersed particles, measures are taken
to ensure a suitable and controlled particle size with regard to
the intended use.

TESTS
Sterility (2.6.1)
Where the label indicates chat the preparation is sterile, it
complies with the test for sterility.

STORAGE
If the preparation is sterile, store in a sterile, airtight, tarnper
evident container.

LABELLING
The label states:
- the name of any added antimicrobial preservative;
- where applicable, that the preparation is sterile.
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Capsules of the British Pharmacopoeia
In addition to the above requirements of the European
Pharmacopoeia, thefollowing statements applyto those capsules
thac are the subject of an individualmonograph in the British
Pharmacopoeia.
When presented as granules the contents of the requisite number of
capsules should be mixed andpowdered before performing the
Assay and tests described in the monograph.

Content of active ingredient in capsules
The range for the content of active ingredient stated in the
monograph is based on the requirement that 20 capsules, or
such other number as may be indicated in the monograph,
are used in the Assay. In the circumstances where
20 capsules cannot be obtained, a smaller number, which
must 1I0l be less than 5, iIIay be used, but ro aHow fe

The requirements of Table I apply when the stated limits are
90 to 110%. For limits other than 90 to 110%,
proportionately smaller or larger allowances should be made.

Disintegration
Comply with the disintegrauon testfor tablets and capsules,
Appendix XU AI, unless otherwise stated in the individual
monographs.

For those Hard Capsules or Soft Capsules for which a
requirement for Dissolution is included in the individual
monograph, the requirement for Disintegration does not
apply.

Uniformity of content
Details of the analytical method to be employed for
determining the content of active ingredient may be included
in certain monographs. Unless otherwise stated in the
monograph the limits are as given in test B for uniformity of
content, Appendix XU C3.

Any capsules that) when examined individually, show a gross
deviation from the stated content are not official.

Liquids for Cutaneous Application
(LiquidPreparations for Cutaneous Applic<Jtion,
Ph. Eur. monograph 0927)

Liquids for Cutaneous Applic<Jtion comply with the requirements of
the European Pharmacopoeia monograph for LiquidPreparations
for Cutaneous Appli<ation. These requirements arereproduced
beloui.
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SHAMPOOS
DEFINITION
Shampoos are liquid Of, occasionally, semi-solid preparations
intended for application to the scalp and subsequent washing
away with water. Upon rubbing with water they usually form
a foam.

They are emulsions, suspensions or solutions. Shampoos
normally contain surface active agents.

CUTANEOUS FOAMS
DEFINITION
Cutaneous foams comply with the requirements of the
monograph on Medicated foams (J 105).
_____________________ PhEII

Liquids for Cutaneous Application of the
British Pharmacopoeia
In addition to the above requirements of the European
Pharmacopoeia, thefollowing statements apply to any collodion,
liniment, lotion orpaint that is the subject of an individual
monograph in theBritish Pharmacopoeia.

COLLODIONS
DEFINITION
Collodions are Liquids fer Cutaneous Application, usually
containing Pyroxylin in a mixture of Ether and Ethanol.
When they are allowed to dry, a flexible film is formed at the
site of application.

STORAGE
Collodions should be stored remote from fire.

LINIMENTS
DEFINITION
Liniments are Liquids for Cutaneous Application that are
intended to be applied to me unbroken skin with friction.

STORAGE
Certain plastic containers, such as those made from
polystyrene, are unsuitable for Liniments.

LABELLING
The label states, if appropriate, that the contents of the
container should be shaken before use.

LOTIONS
DEFINITION
Lotions are Liquids for Cutaneous Application that are
intended to he applied to the unbroken skin without friction.

LABELLING
The label states that the Lotion should be shaken before use.

POWDERS FOR LOTIONS
DEFINITION
Powders for Lotions are preparations consisting of solid,
loose, dry particles containing one or more active substances,
with or without excipients, intended for reconstitution using
a suitable solvent prior to cutaneous application. They may
contain colouring matter if authorised by the competent
authority.
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Powders for Lotions are presented for use as single-dose or
multi-dose preparations.

TESTS
Uniformity of Content
Unless otherwise prescribed or justified and authorised,
single-dose Powders for Lotions with a content of active
substance less than 2 mg or less than 2 per cent of me total
mass comply with test B for uniformity of content,
Appendix xn C3. If the preparation has more than one
active substance, the requirement applies only to those
substances which correspond to the above conditions.

Uniformity of Mass
Single-dose Powders for Lotions comply with the test for
uniformity of weight (mass), Appendix XU CI. If the test for
uniformity of content is prescribed for aU the active
s'lbstallCes, the test for 'Uliformity gfmass is nQ

PAINTS
DEFINITION
Paints are Liquids for Cutaneous Applications and are
solutions or dispersions of one or more active ingredients.
They are intended for application to the skin or, in some
cases, mucous membranes.

STORAGE
Paints should be kept in airtight containers.

Ear Preparations
(Ph. Bur. monograph 0652)

Ear Preparations comply with the requirements 0/the European
Pharmacopoeia. These requirements arereproduced below.
,.,EII _

DEFINITION
Ear preparations are liquid, semi-solid or solid preparations
intended for instillation, for spraying, for Insufflation, for
application to the auditory meatus or as an ear wash.

Ear preparations usually contain 1 or more active substances
in a suitable vehicle. They may contain excipients, for
example, to adjust tonicity or viscosity, to adjust Of stabilise
the pH, to increase the solubility of the active substances, to
stabilise the preparation or to provide adequate antimicrobial
properties. The excipients do not adversely affect the
intended medicinal action of the preparation Of, at the
concentrations used, cause toxicity or undue local irritation.

Preparations for application to the injured ear, particularly
where the eardrum is perforated, or prior to surgery are
sterile and, unless otherwise justified and authorised, free
from antimicrobial preservatives and supplied in single-dose
containers.

Ear preparations are supplied in multidose or single-dose
containers, provided, ifnecessary, with a suitable
administration device, which may be designed to avoid the
introduction of contaminants,

Unless otherwise justified and authorised, aqueous ear
preparations supplied in multidose containers contain a
suitable antimicrobial preservative at a suitable concentration,
except where the preparation itself has adequate
antimicrobial properties.

Where applicable, containers for ear preparations comply
with the requirements of chapters 3.1. Materials used/or the
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manufacture of containers (and subsections) and 3.2. Containers
(and subsections).
Several categories of ear preparations may be distinguished:
- ear drops and sprays;
- semi-solid ear preparations;
- ear powders,
- ear washes;
- ear tampons.

PRODUCTION
During development of an ear preparation whose Cannulation
contains an antimicrobial preservative, the need for and the
efficacy of me chosen preservative shall be demonstrated to
the satisfaction of the competent authority. A suitable test
method together with criteria for judging the preservative
properties of me formulation are provided in chapter 5.1.3.. .

During development of ear washes, it must be demonstrated
mat the nominal content can be withdrawn from the
container of preparations presented in single-dose containers.

In the manufacture, packaging, storage and distribution of
ear preparations, suitable measures are taken to ensure their
microbial quality; recommendations on this aspect are
provided in chapter 5.1. 4. Microbiological quali!y of non-sterile
pharmaceutical preparations and substances for pharmaceutical
use.
Sterile ear preparations are prepared using materials and
methods designed to ensure sterility and [0 avoid the
introduction of contaminants and the growth of micro
organisms; recommendations on this aspect are provided in
chapter 5.1.1. Methods ofpreparation of sterile products.
In the manufacture of ear preparations containing dispersed
particles, measures are taken to ensure a suitable and
controlled particle size with regard to the intended use.

TESTS
Unlformity of dosage units
Single-dose ear preparations comply with the test for
uniformity of dosage units (2.9.4(J) or, where justified and
authorised, with the tests for uniformity of content and/or
uniformity of mass shown below. Herbal drugs and herbal
drug preparations present in the dosage form are not subject
to the provisions of this paragraph.

Uniformity ofcontent (2.9.6)
Unless otherwise prescribed or justified and authorised,
single-dose ear preparations with a content of active
substance less than 2 mg or less than 2 per cent of the total
mass comply with test B for unifonnity of content of single
dose preparations. If the preparation has more than one
active substance, the requirement applies only to those
ingredients that correspond to the above conditions.

Uniformity of mass (2.9.5)
Single-dose ear preparations comply with the test for
uniformity of mass of single-dose preparations. If the test for
uniformity of content is prescribed for all the active
substances, the test for uniformity of mass is not required.

Sterility (2.6.1)
Where the label indicates that the ear preparation is sterile, it
complies with the test for sterility.

STORAGE
If the preparation is sterile, store in a sterile, airtight, tamper
evident container.

LABELLING
The label states:
- the name of any added antimicrobial preservative;
- where applicable, that the preparation is sterile;

2022

- for multidose containers, the period after opening the
container after which the contents must not be used. "Ibis
period does not exceed 4 weeks, unless otherwise justified
and authorised.

EAR DROPS AND EAR SPRAYS
DEFINITION
Ear drops and ear sprays are solutions, emulsions or
suspensions of one or more active substances in liquids
suitable for application to the auditory meatus without
exerting harmful pressure on the eardrwn (for example,
water, glycols or fatty oils). They may also be placed in the
auditory meatus by means of a tampon impregnated with the
liquid.
Emulsions may show evidence of phase separation but are

. show a
sediment, which is readily dispersed on shaking to give a
suspension that remains sufficiently stable to enable the
correct dose to be delivered.
Ear drops are usually supplied in multidose containers of
glass' or suitable plastic material that are fitted with an
integral dropper or with a screw cap of suitable materials
incorporating a dropper and rubber or plastic teat.
Alternatively, such a cap assembly is supplied separately.
Ear sprays are usually supplied in multidose containers fitted
with an appropriate applicator. When ear sprays are supplied
in pressurised containers, these comply with the requirements
of the monograph Pressutised pharmaceutical
preparations (0523).

SEMI-SOLID EAR PREPARATIONS
DEFINITION
Semi-solid ear preparations are intended for application to
the external auditory meatus, if necessary by means of a
tampon impregnated with the preparation.
Semi-solid ear preparations comply with the requirements of
the monograph Semi-solid preparations for cutaneous
appliea"on (0132).
They are supplied in containers fitted with a suitable
applicator.

EAR POWDERS
DEFINITION
Ear powders are intended for application or insufflation into
the external auditory meatus. They comply with the
requirements of the monograph Powders for cutaneaus
applica"on (1166).
They are supplied in containers fitted with a suitable device
for application or insufflation.

EAR WASHES
DEFINITION •
Ear washes are preparations intended to cleanse the external
auditory meatus. They are usuaUy aqueous solutions with a
pH within physiological limits.

Ear washes intended for application to injured parts or prior
to a surgical operation are sterile.

EAR TAMPONS
DEFINITION
Ear tampons are intended to be inserted into the external
auditory meatus. They comply with the requirements of the
monograph Medieated tampons (1155).
_____________________ PhE"
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Eye Preparations
(Ph. Eur. monograph 1163)

Eye preparations comply with the requirements of the European
Pharmacopoeia. These requirements are reproduced be/ow.
PIlE" _

DEFINITION
Eye preparations are sterile liquid, semi-solid or solid
preparations intended for administration upon the eyeball
and/or to the conjunctiva, or for insertion in the conjunctival
sac.

Where applicable) containers for eye preparations comply
with the requirements of materials used for the manufacture
of containers (3.1 and subsections) and containers (3.2 and
subsections.

Several categories of eye preparations may be distinguished:
- eye drops;
- eye lotions;
- powders for eye drops and powders for eye lotions;
- semi-solid eye preparations;
- ophthalmic inserts.

PRODUcnON
During the development of an eye preparation whose
Cannulation contains an antimicrobial preservative, the
necessity for and the efficacy of the chosen preservative shall
be demonstrated to the satisfaction of the competent
authority. A suitable test method together with criteria for
judging the preservative properties of the formulation are
provided in chapter 5.1.3. Efficacy of antimicrobial presemation.
Eye preparations are prepared using materials and methods
designed to ensure sterility and to avoid the introduction of
contaminants and the growth of micro-organisms;
recommendations on this aspect are provided in chapter
5.1.1. Methods of preparation of sterile products,

In the manufacture of eye preparations containing dispersed
particles} measures are taken to ensure a suitable and
controlled particle size with regard to the intended use.

During development} it must be demonstrated that the
nominal contents can be withdrawn from the container of
liquid and semi-solid eye preparations supplied in single-dose
containers.

TESTS
Sterility (2.6.1)
Eye preparations comply with the test. Applicators supplied
separately also comply with the test. Remove the applicator
with aseptic precautions from its package and transfer it to a
tube of culture mediwn so that it is completely immersed.
Incubate and interpret the results as described in the test.

STORAGE
Unless otherwise justified and authorised} store in a sterile}
tamper-evident container.

LABELLING
The label states the name of any added antimicrobial
preservative.

EYE DROPS
DEFINITION
Eye drops are sterile aqueous or oily solutions} emulsions or
suspensions of one or more active substances intended for
instillation into the eye.
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Eye drops may contain excipients, for example, to adjust the
tonicity or the viscosity of the preparation} to adjust or
stabilise the pl-l, to increase the solubility of the active
substance} or to stabilise the preparation. These substances
do not adversely affect the intended medicinal action or} at
the concentrations used} cause undue local irritation.

Aqueous preparations supplied in multidose containers
contain a suitable antimicrobial preservative in appropriate
concentration except when the preparation itself has adequate
antimicrobial properties. The antimicrobial preservative
chosen must be compatible with the other ingredients of the
preparation and must remain effective throughout the period
of time during which eye drops are in use.

If eye drops do not contain antimicrobial preservatives they
are supplied in single-dose containers or in muJtidose
containers preventing microbial contamination of the
contents a er opemng.

Eye drops intended for use In surgical procedures do not
contain antimicrobial preservatives.

Eye drops that are solutions} examined under suitable
conditions of visibility} are practically clear and practically
free from particles.

Eye drops that are suspensions may show a sediment that is
readily redispersed on shaking to give a suspension which
remains sufficiently stable to enable the correct dose to be
delivered.

Multidose preparations are supplied in containers that allow
successive drops of the preparation to be administered.
The containers contain at most 10 rnL of the preparation}
unless otherwise justified and authorised.

TESTS
Particle size
Unless otherwise justified and authorised} eye drops in the
fonn of a suspension comply with the following test:
introduce a suitable quantity of the suspension into a
counting cell or with a micropipette onto a slide, as
appropriate} and scan under a microscope an area
corresponding to 10 J1g of the solid phase. For practical
reasons} it is recommended that the whole sample is first
scanned at low magnification (e.g. x 50) and particles
greater than 25 urn are identified. These larger particles can
then be measured at a larger magnification
(e.g. x 200 to x 500). For each 10 ~g of solid active
substance} not more than 20 particles have a maximwn
dimension greater than 25 um, and not more than 2 of these
particles have a maximwn dimension greater than 50 pm.
None of the particles has a maximum dimension greater than
90 urn.
LABELLING
The label states} for multidose containers} the period after
opening the container after which the contents must not be
used. This period does not exceed 4 weeks} unless otherwise
justified and authorised.

EYE LOTIONS
DEFINITION
Eye lotions are sterile aqueous solutions intended for use in
rinsing or bathing the eye or for impregnating eye dressings.

Eye lotions may contain excipients, for example to adjust the
tonicity or me viscosity of the preparation or to adjust or
stabilise the pH. These substances do not adversely affect the
intended action or, at the concentrations used} cause undue
local irritation.
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Eye lotions supplied in multidose containers contain a
suitable antimicrobial preservative in appropriate
concentration except when the preparation itself has adequate
antimicrobial properties. The antimicrobial preservative
chosen is compatible with the other ingredients of the
preparation and remains effective throughout the period of
time during which the eye lotions are in use.

lf eye lotions do not contain antimicrobial preservatives, they
are supplied in single-dose containers. Eye lotions intended
for use in surgical procedures or in first-aid treatment do not
contain an antimicrobial preservative and are supplied in
single-dose containers.

Eye lotions, examined under suitable conditions of visibility,
are practically clear and practicaUy free from particles.

The containers for multidose preparations do not contain. .
and authorised.

LABELLING
The label States:
- where applicable, that the contents are [0 be used on one

occasion only;
- for multidose containers, the period after opening the

container after which the contents must not be used; this
period does not exceed 4 weeks, unless otherwise justified
and authorised.

POWDERS FOR EYE DROPS AND
POWDERS FOR EYE LOTIONS
DEFINITION
Powders for the preparation of eye drops and eye lotions are
supplied in a dry, sterile fonn to be dissolved or suspended
in an appropriate liquid vehicle at the time of administration.
They may contain excipients to facilitate dissolution or
dispersion, to prevent caking, to adjust the tonicity, to adjust
or stabilise the pH or to stabilise the preparation.

After dissolution or suspension in the prescribed liquid, they
comply with the requirements for eye drops or eye lotions, as
appropriate.

TESTS
Uniformlty of dosage units (2.9.40)
Single-dose powders for eye drops and eye lotions comply
with the test or, where justified and authorised, with the tests
for uniformity of content and/or uniformity of mass shown
below. Herbal drugs and herbal drug preparations present in
the dosage form are not subject to the provisions of this
paragraph.

Uniformlty of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
single-dose powders for eye drops and eye lotions with a
content of active substance less then 2 mg or less than
2 per cent of the total mass comply with test B. If the
preparation has more than one active substance, the
requirement applies only to those substances that correspond
to the above condition.

Uniformlty of mass (2.9.5)
Single-dose powders for eye drops and eye lotions comply
with the test. If the test for uniformity of content is
prescribed for all the active substances, the test for uniformity
of mass is not required
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SEMI-SOLID EYE PREPARATIONS
DEFINITION
Semi-solid eye preparations are sterile ointments, creams or
gels intended for application to the conjunctiva or to the
eyelids. They contain one or more active substances dissolved
or dispersed in a suitable basis. They have a homogeneous
appearance.

Semi-solid eye preparations comply with me requirements of
the monograph Semi-solid preparations forcutaneous apph"cation
(0132). The basis is non-irritant to the conjunctiva.

Semi-solid eye preparations are packed in small, sterilised
collapsible tubes fitted or provided with a sterilised cannula.
The containers contain at most 109 of the preparation,
unless otherwise justified and authorised. The tubes must he
well-closed to prevent microbial contamination. Semi-solid

single-dose containers. The containers, or the nozzles of
tubes, are of such a shape as to facilitate administration
without contamination.

TESTS
Particle size
Semi-solid eye preparations containing dispersed solid
particles comply with the following test: spread gently a
quantity of the preparation corresponding to at least 10 ug of
solid active substance as a thin layer. Scan under a
microscope the whole area of the sample. For practical
reasons, it is recommended that the whole sample is first
scanned at a small magnification (e.g. x 50) and particles
greater' than 25 urn are identified. These larger particles can
then be measured at a larger magnification (e.g, x 200 to
x 500). For each 10 Jlg of solid active substance, not more
than 20 particles have a maximum dimension greater than
25 urn, and not more than 2 of these particles have a
maximum dimension greater than 50 pm. None of the
particles has a maximum dimension greater than 90 pm.

LABELLING
The label states, for multidose containers, the period after
opening the container after which the contents must not be
used. 11Us period does not exceed 4 weeks, unless otherwise
justified and authorised.

OPHTHALMIC INSERTS
DEFINITION
Ophthahnic inserts are sterile, solid or semi-solid
preparations of suitable size and shape, designed to be
inserted in the conjunctival sac, to produce an ocular effect.
They generally consist of a reservoir of active substance
embedded in a matrix or bounded by a rate-controlling
membrane. The active substance, which is more or less
soluble in lacrymal liquid, is released over a determined
period of time. .

Ophthalmic inserts are individually distributed into sterile
containers.

PRODUCTION
In the manufacture of ophthalmic inserts, measures are taken
to ensure a suitable dissolution behaviour.

TESTS
Uniformlty of dosage units (2.9.4U)
Ophthalmic inserts comply with the test or, where justified
and authorised; with the test for unifonnity of content shown

. below. Herbal drugs and herbal drug preparations present in
the dosage fonn are not subject to the provisions of this
paragraph.
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Uniformity of content (2.9.6)
Ophthalmic inserts comply, where applicable, with test A.

LABELLING
The labelstates:
- where applicable, the total quantity of active substance

per insert;
- where applicable, the dose releasedper unit time.
_____________________ ""Ell

Eye Preparations of the British
Pharmacopoeia
In addition to the above requirements of the European. .

PRODUCTION
Methods of sterilisation mat may be used in the manufacture
of Eye Ointments are described in Appendix XVIll.

In preparing Eye Ointments in tropical or subtropical
countries where the prevailing high temperatures otherwise
make the basis too soft for convenient use, the proportions of
Yellow Soft paraffin and Liquid Paraffin specified in the
individualmonograph may be varied, or Hard Paraffin may
be added, but the proportions of active ingredients must not
be changed.

STORAGE
Single-dose containers for Eye Ointments, or the n0721es of
tubes, are of such a shape as to facilitate administration
without contamination. The former type of container is
individually wrapped. Tubes are tamper-evident.

**** ** ;;
* **.*

Medicated Foams
(ph. Bur. monograph 1105)

Medicated Foamscomply with ,he requiremems of the European
Pharmacopoeia. These requirements arereproduced below.
""Ell _

Addiuonal requirements for medicated foams may befound) where
appropriate) in othergeneral monographs) for example on Recral
preparations (1145), Vaginalprepamtions (1164) and Liquid
preparations for cu<aneous applicali<m (0927).

DEFINITION
Medicated foams are preparations consisting of large volumes
of gas dispersed in a liquid generally containing one or more
active substances, a surfactant ensuring their formation and
various other excipients. Medicated foams are usually
intended for application to the skin or mucous membranes.

Medicated foams are usually formed at the time of
administration from a liquid preparation in a pressurised
container. The container is equipped with a device consisting
of a valve and a push button suitable for the delivery of the
foam.

Medicated foams intended for use on severely injured skin
and on large open wounds are sterile.

Medicated foams supplied in pressurlsed containers comply
with the requirements of the monograph on Presswised
pharmaceutical prepamlions (0523).

PRODUCTION
Sterile medicated foams are prepared using materials and
methods designed to ensure sterility and to avoid the
introduction of contaminants and the growth of micro
organisms; reconunendations on this aspect are provided in
the text on M!tlwds of preparation of sterile produas (5.1.1).

TESTS
Reladve foam density
Maintain the container at about 25 °C for at least 24 h.
Taking care not to wann the container, fit a rigid tube
70 nun to 100 mm long and about 1 nun in internal
diameter onto the push button. Shake the container to
homogenise the liquid phase of the contents and dispense
5 mL to 10 mL of foam to waste. Tare a flat-bottomed dish
with a volume of about 60 mL and about 35 mm high. Place
the end of the rigid tube attached to the push button in the
comer of the dish, press the push button and fill the dish
unifonnly, using a circular motion. After the foam has
completely expanded, level olf by removing the excess foam

EYE OINTMENTS
DEFINmON
Eye Ointments of the British Pharmacopoeia that are
intended to be used solely or primarily as a suitable eye
ointment basis contain no active ingredient.

eye ointment that is the subjea0/an individual monograph in the
BritishPharmacopoeia.

EYE DROPS
DEFINmON
Definition of particular Eye Drops as a solution or
suspension in Purified Water does not preclude the inclusion
of suitable additional substances where necessary for the
purposes referred to above under the requirements of the
European Pharmacopoeia. However, if buffering agents are
used in preparations intended for use in surgical procedures,
great care should be taken to ensure that the nature and
concentration of the chosen agent are suitable.

Where the active ingredient is susceptible to oxidative
degradation, appropriate precautions such as the addition of
a suitable antioxidant should be taken. If an antioxidant is
added, care should be taken to ensure compatibility between
the antioxidant and the antimicrobial preservative.

PRODUCTION
Methods of sterilisation that may be used in the manufacture
of Eye Drops are described in Appendix XVIll.

STORAGE
Eye Drops are supplied in tamper-evident containers.
The compatibility of plastic or rubber components should be
confirmed before use.

Containers for multi-dose Eye Drops are fitted with an
integral dropper or with a sterile screw cap of suitable
materials incorporating a dropper and rubber or plastic teat.
Alternatively such a cap assembly is supplied, sterilised,
separately.

LABELLING
For multi-dose containers the label states that care should be
taken to avoid contamination of the contents during use.

Single-dose containers that because of their size bear only an
indication of the active ingredient and the strength of the
preparation do so by use of an approved code,
Appendix XXI CJ together with an expression of the
percentage present. When a code is used on the container,
the code is also stated on the package.
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with a slide. Weigh. Determine me mass of the same volume
of walerR by filling the same dish with waterR.
The relative foam density is equivalent to the ratio:

m
e

Sterility (2.6.1)
When the label indicates that the preparation is sterile, it
complies with the test for sterility.

LABELLING
The label states, where applicable, that the preparation is
sterile.

m mass of die test sample of foam, in grams;
mass of same volume of water R, in grams.

___________________ PIIEII

Carry out three measurements. None of the individual values
deviate by more than 20 per cent from the mean value. Granules

50 int diameter 15 mm

(Ph. Eur. monograph 0499)

Granules romply with the requirements of the European
Pharmacopoeia. These requirements an1 reproduced below.

40

30

PIIEII _

Requirements for granules to be usedfor thepreparau"on of oral
sdutionsorsuspensions aregiven in the monograph Liquid
preparations for oraluse (0672). Wherejustified and authorised,
the requirements of this monograph do not applyUJgranules for
veterinary use.

10

20
DEFINITION
Granules are preparations consisting of solid, dry aggregates
of powder particles sufficiently robust to withstand handling"
They are intended for oral administration. Some are
swallowed as such, some are chewed and some are dissolved
or dispersed in water or another suitable liquid before being
administered"

For reasons of patient safety and to ensure the correct
administration of the medicinal product, this term may also
be used where very small tablets (rather than granules) are
presented in a sachet, and where the entire contents of the
sachet are intended for oral administration as a single dose.

Granules contain one or more active substances with or
without excipients and, if necessary, colouring maner
authorised by the competent authority and flavouring
substances.

Granules are presented as single-dose or multidose
preparations. Each dose of a multidose preparation is
administered by means of a device suitable for measuring the
quantity prescribed. For single-dose granules, each dose is
enclosed in an individual container, for example a sachet or a
vial.

Where applicable, containers for granules comply with the
requirements of Maten"als usedfor the manufacture of containers
(3.1 and subsections) and Containers (3.2 and subsections).

Several categories of granules may be distinguished:
- effervescent granules;
- coated granules;
- gastro-resistant granules;
- modified-release granules.

PRODUCTION
In the manufacture, packaging) storage and distribution of
granules) suitable measures are taken to ensure their
microbial quality; recommendations on this aspect are
provided in general chapter 5.1.4. Microbiologiwl qualityof
non-sterik pharmaceutical preparations and substances for
pharmaceutical use.

TESTS
Uniformity of dosage units
Single-dose granules comply with the test for unifonnity of
dosage units (2.9.40) or, where justified and authorised, with

push button
......,_~",.-stopcock 4 mm

Figure 1105.-1. - Apporatus for the determination of the
duration of expansion

Duration of expansion
The apparatus (Figure 1105.-1) consists of a 50 mL burette,
15 mm in internal diameter, with 0.1 mL graduations and
fitted. with a 4 nun single bore stopcock. The graduation
corresponding to 30 mL is at least 210 mm from the axis of
the stopcock. The lower part of the burette is connected by
means of a plastic tube not longer than 50 mID and 4 mm in
internal diameter to the foam-generating container equipped
with a push button fitted to this connection. Maintain the
container at about 25°C for at least 24 h. Shake the
container, taking care not to warm it, to homogenise the
liquid phase of the contents and dispense 5 mL (0 10 mL of
the foam to waste. Connect the push button to the outlet of
the burette. Press the button and introduce about 30 mL of
foam in a single delivery. Close the stopcock and at the same
time start the chronometer and read the volume of foam in
the burette. Every lOs read the growingvolume until the
maximum volume is reached.

Carry out three measurements. None of the times needed to
obtain the maximum volume is more than 5 min.

plastic tube
int. diameter 4 mm
max. length 50 mm
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the tests for uniformity of content and/or uniformity of mass
shown below. Herbal drugs and herbal drug preparations
present in the dosage form are not subject to the provisions
of this paragraph.

Unifonnity of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
single-dose granules with a content of active substance less
than 2 mg or less than 2 per cent of the total mass comply
with test B for uniformity of content of single-dose
preparations. If the preparation has more than one active
substance, me requirement applies only [0 those substances
that correspond to the above conditions.

Unifonnity of mass (2.9.5)
Single-dose granules except for coated granules comply with
the test for uniformity of mass of single-dose preparations.
If the test for uniformity of content is prescribed for aU the
active substances, the test for uniformity of mass is not
required.

Unifonnlty of mass of delivered doses from multidose
containers (2.9.27)
Granules supplied in multidose containers comply with the
test.

STORAGE
If the preparation contains volatile ingredients or the contents
have to be protected) store in an airtight container.

EFFERVESCENT GRANULES
DEFINITION
Effervescent granules are' uncoated granules generally
containing acid substances and carbonates or hydrogen
carbonates which react rapidly in the presence of water to
release carbon dioxide. They are intended to be dissolved or
dispersed in water before administration.

TESTS
Disintegration
Place 1 dose of the effervescent granules in a beaker
containing 200 mL of waterR at 15-25 °C; numerous
bubbles of gas are evolved. When the evolution of gas around
the individual grains ceases) the granules have disintegrated)
being either dissolved or dispersed in the water. Repeat the
operation on 5 further doses. The preparation complies with
the test if each of the 6 doses used disintegrates within
5 min.

STORAGE
In an airtight container.

COATED GRANULES
DEFINITION
Coated granules are usually multidose preparations and
consist of granules coated with one or more layers of
mixtures of various excipients.

PRODUCTION
The substances used as coatings are usuallyapplied as a
solution or suspension in conditions in which evaporation of
the vehicle occurs.

TESTS
Dissolution
A suitable test may be carried out to demonstrate the
appropriate release of the active substancefs), for example
one of the tests described in general chapter 2.9.3. Dissolution
rest for solid dosage forms.
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MODIFIED-RELEASE GRANULES
DEFINITION
Modified-release granules are coated or uncoated granules
that contain special excipients or that are prepared by special
procedures) or both, designed to modify the rate) the place or
the time at which the active substance or substances are
released.

Modified-release granules include prolonged-release granules
and delayed-release granules.

PRODUCTION
A suitable test is carried out to demonstrate the appropriate
release of the active substance(s).

TESTS
Dissolution

release of the active substancets), for example the test
described in general chapter 2.9.3. Dissolution test for solid
dosage forms.

GASTRO-RESISTANT GRANULES
DEFINITION
Gastro-resistant granules are delayed-release granules that are
intended to resist the gastric fluid and to release the active
substance(s) in the intestinal fluid. These properties are
achieved by covering me granules with a gastro-resistant
material or by other suitable means.

PRODUCTION
A suitable test is carried out to demonstrate the appropriate
release of the active substance(s).

TESTS
Dissolution
Carry out a suitable test to demonstrate the appropriate
release of the active subscancefs), for example the test
described in general chapter 2.9.3. Dissolution test/or solid
dosage forms.
____________________ Pt>f"

Medicated Chewing Gums
(ph. Eur. monograph 1239)

Medicated chewing gumscomply with the requirements of 'he
European Pharmacopoeia. These requirements are reproduced
below.
Pt>f" _

DEFINITION
Medicated chewing gums are solid) single-dose preparations
with a base consisting mainly of gum that are intended to be
chewed but not swallowed.

They contain one or more active substances that are released
by chewing. After dissolution or dispersion of the active
substances in saliva, chewing gums are intended to be used
for:
- local treatment of mouth diseases;
- systemic delivery after absorption through the buccal

mucosa or from the gastrointestinal tract.

PRODUCTION
Medicated chewing gums are made with a tasteless
masticatory gum base that consists of natural or synthetic
elastomers. They may contain other excipients such as tillers)
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softeners, sweetening agents, flavouring substances, stabilisers
and plasticisers and authorised colouring matter.

Medicated chewing gums are manufactured by compression
or by softening or melting the gum bases and adding
successively the other substances. In the latter case, chewing
gums are then further processed to obtain the desired gum
presentation. The medicated chewing gums may be coated,
for example, if necessary to protect from humidity and light.

In the manufacture, packaging, storage and distribution of
medicated chewing gums, suitable measures must be taken to
ensure their microbial quality; recommendations related to
this aspect are provided in general chapter 5.1.4.
Microbiological qualityof non-sunk pharmaceutical preparations
and substances for pharmaceutical use.

TESTS
Uulfu,mi" oCdo
.Medicated chewing gums comply with the test for uniformity
of dosage units (2.9.40) or, where justified and authorised,
with the tests for uniformity of content and/or uniformity of
mass shown below. Herbal drugs and herbal drug
preparations present in the dosage fonn are not subject to the
provisions of this paragraph.

Unifonnlty ofcontent (2.9.6)
Unless otherwise prescribed or justified and authorised,
medicated chewing gums with a content of active substance
less than 2 mg or less than 2 per cent of the total mass
comply with test A for uniformity of content of single-dose
preparations. If the preparation contains more than one
active substance, the requirement applies only to those active
substances that correspond' to the above conditions.

Uulfonnlty of mass (2.9.5)
Uncoated medicated chewing gums and, unless otherwise
justified and authorised, coated medicated chewing gums
comply with me test for uniformity of mass of single-dose
preparations. If the test for uniformity of content is
prescribed for all the active substances, the test for unfformiry
of mass is not required.

Dissoludon
Unless otherwise justified and authorised, a suitable test is
carried out to demonstrate the appropriate release of the
active substance(s), for example the test described in general
chapter 2.9.25. Dissolution test for medicaudchewjng gums.

STORAGE
Where appropriate, store uncoated medicated chewing gums
protected from humidity and light.
_____________________ PIIE"

Infusions
DEFINITION
Infusions are dilute solutions containing the readily-soluble
constituents of crude drugs. They are usually prepared by
diluting one volume of a concentrated Infusion to ten
volwnes with Water.

For dispensing purposes, Infusions should be used within
12 hours of their preparation.
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Preparations for Inhalation
(Ph. Bur. monograph 0671)
PIlE" _

DEFINITION
Preparations for inhalation are preparations intended for
administtation as vapours or aerosols to the lung in order to
deliver active substances for a local or systemic effect.

They are liquid, semi-solid or solid preparations containing
one or more active substances that may be dissolved or
dispersed in a suitable vehicle. Depending on the type of
preparation, they may contain preservatives and other
excipients such as propellants, cosolvents, diluenrs, carriers,
solubilising and stabilising agents, etc. The excipients do not
adverse! affect the functions of the mucosa of the respiratory
tract. or its cilia..

Preparations for inhalation that are suspensions or emulsions
are readily dispersible on shaking and they remain sufficiently
stable to enable the correct dose to be delivered.

Preparations for inhalation are suppJied in multidose or
single-dose containers. When supplied in pressurised
containers. they comply with the requirements of the
monograph Pressurised pharmaceutical preparations (0523).
Preparations for inhalation intended to be administered as
aerosols (dispersions of solid or liquid particles in a gas) are
administered by means of one of the following devices:
- a nebuliser;
- an inhaler (pressurised metered-dose inhaler, 000-

pressurised metered-dose inhaler or powder inhaler).

Several categories of preparations for inhalation may be
distinguished:
- preparations to be convened into vapour;
- preparations for nebulisation;
- pressurised metered-dose preparations for inhalation;
- non-pressurised metered-dose preparations for inhalation;
- inhalation powders.

PRODUCTION
During the development of preparations for inhalation whose
Cannulation contains a preservative, the need for and
effectiveness of the chosen preservative shall be demonstrated
to the satisfaction of the competent authority. A suitable test
method together with the criteria for judging the preservative
properties of the formulation are described in general chapter
5.1.3. Bfficacy of antimicrobial preservation.
In the manufacture, packaging, storage and distribution of
preparations for inhalation, suitable measures are taken to
ensure their microbial quality; reconunendations on this
aspect are provided in general chapter 5.1.4. MicrobiologiaU
quality of non-sterile pharmaceutical preparations and substances
for pharmaceutical use.•
During manufacture of preparations for inhalation supplied
in multidose inhalers, the uniformity of delivered dose must
be ensured within an inhaler (intra-inhaler) and between
inhalers (inter-inhaler).

For intra-inhaler testing of the uniformity of delivered dose, a
test is given in the Tests sections of the various preparation
categories in this monograph.

For inter-inhaler testing of the uniformity of delivered dose,
see below.

Uniformity of delivered dose, inter-inhaler testing
Unless otherwise justified and authorised, the test applies,
Prepare and use the inhalers as directed in the instructions to the
patient.
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An example of a suitable procedure is to take 10 inhalers and
collect a single dose from each inhaler, collecting the dose at
the beginning (from 3 inhalers), middle (from 4 inhalers) and
end (from 3 inhalers) of the number of doses stated on the
label. Other inter-inhaler testing procedures are possible,
where justified.

LABELLING
The label states, where applicable, the name of any added
preservative.
For preparations administered by inhaler, the label states:
- the delivered dose or, if justified and authorised

(e.g. where the dose has been established as a metered
dose or as a pre-metered dose), the metered dose or the
pre-metered dose;

- where applicable) the number of deliveries that constitute
the minimum recommended dose;

- the number of deliveries per inhaler.

PREPARATIONS TO BE CONVERTED
INTO VAPOUR
DEFINITION
Preparations intended to be converted into vapour are liquid,
semi-solid or solid preparations for inhalation that are usually
added to hot water so that the vapour generated is inhaled.

Liquid preparations may be solutions, suspensions or
emulsions.

PREPARATIONS FOR NEBUUSATION
DEFINITION
Preparations for nebulisation are preparations for inhalation
converted into aerosols by nebulisers.

Nebulisers are devices that convert liquids into aerosols using
high-pressure gases, ultrasonic vibration, extrusion through a
mesh or other methods. They allow the dose to be inhaled
and the active substance to be delivered at an appropriate
rate over an extended period of time involving consecutive
inhalations and with a particle size (droplet size) that allows
deposition of the preparation in the lung.

Nebulisers may be breath-triggered or use other means to
synchronise or modify the nebuliser operation with the
patient's breathing.

liQUID PREPARATIONS FOR NEBUliSATION

DEFINITION
Liquid preparations for nebulisation are solutions,
suspensions or emulsions.

Liquid preparations for nebuJisation may be supplied as
concentrated preparations to be diluted to the
prescribed volume with the prescribed liquid before use.

The pH of liquid preparations for nebulisation is not lower
than 3 and not higher than 10.
Liquid preparations for nebulisation supplied in multidose
containers may contain a suitable preservative at a suitable
concentration except where the preparation itself has
adequate antimicrobial propenies.

Liquid preparations for nebulisation that are supplied in
multidose containers but do not contain a preservative and
do not have adequate antimicrobial properties are sterile and
are supplied in containers preventing microbial
contamination of the contents during storage and use.

liquid preparations for nebulisation supplied in single-dose
containers are sterile and preservative-free, unless otherwise
justified and authorised.
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PRODUCTION
The active substance delivery rate, the total active substance
delivered and the particle-/droplet-size distribution are
determined using the methods described in general chapter
2.9.44. Preparations for nebuJisation: characterisation. Where
justified and authorised, different apparatus and/or
procedures may be used.

TESTS
Prepare the liquid preparation for nronlisation as directed in the
instructions to thepatient.

Unlformlty of dosage units (2.9.41J)
Liquid preparations for nebulisation supplied in single-dose
containers comply with the test or, where justified and
authorised, with the test for uniformity of content or
uniformity of mass shown below. Herbal drugs and herbal
drug preparations present in the dosage fonn are not subject
to the provisions of this paragraph.

Unlformlty of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
emulsions or suspensions for nebulisation supplied in single
dose containers comply with the following test: after shaking,
empty each container as completely as possible and carry out
the test on the individual contents; they comply with the
requirements under Test B.

Uniformity of mass
Solutions for nebulisation supplied in single-dose containers
comply with the following test: weigh individually the
contents of 20 containers, emptied as completely as possible,
and determine the average mass; not more than 2 of the
individual masses deviate by more than 10 per cent from the
average mass and none deviates by more than 20 per cent.

Aerodynamic assessment ofnebulised aerosols
For suspensions for nebulisation, determine fine-panicle mass
using an apparatus and procedure described in general
chapter 2.9.44. Preparations for nebulisation: characterisation.
Where justified and authorised, a different apparatus and/or
procedure may be used.

POWDERS FOR liQUID PREPARATIONS FOR
NEBULISATION

DEFINITION
Powders for liquid preparations for nebuHsation are solid
preparations for nebulisation intended for administration after
reconstitution with the prescribed vohune of a prescribed
liquid.
They are supplied in their final containers and, when
reconstituted, rapidly fonn either clear solutions or uniform
suspensions. After dissolution or dispersion, they comply with
the requirements for liquid preparations for nebulisation.

TESTS
Unlformlty of dosage units (2.9.41J)
Powders for liquid preparations for nebulisation supplied in
single-dose containers comply with the test or, where justified
and authorised, with the tests for unifonnity of content
and/or uniformity of mass shown below. Herbal drugs and
herbal drug preparations present in the dosage form are not
subject to the provisions of this paragraph.

Unlformlty of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
powders for liquid preparations for nebulisation supplied in
single-dose containers and having a content of active
substance less than 2 mg or less than 2 per cent of the total
mass, or having a unit mass equal to or less than 40 mg,
comply with the requirements under Test B. If the
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preparation contains more than one active substance, the
requirement applies only to those substances that correspond
to the above conditions.

Uniformity of mass
Powders for liquid preparations for nebulisation supplied in
single-dose containers comply with me following test: weigh
individually the contents of 20 containers, emptied as
completely as possible, and determine the average mass; not
more than 2 of the individual masses deviateby more than
10 per cent from the average mass and none deviates by
more than 20 per cent.

ICthe test for uniformity of content is prescribed for aU the
active substances, the test for uniformity of mass is not
required.

PREPARATIONS FOR INHALATION
DEFINITION
Pressurised metered-dose preparations for inhalation are
solutions, suspensions or emulsions supplied in containers
equipped with a metering valve and which are held under
pressure with (a) suitable propellantts), which can act also as
a solvent.

The delivered dose is the dose delivered from the inhaler.
For some preparations the labelled dose has been established
as a metered dose. The metered dose is determined by
adding the amount deposited on the inhaler to the
delivered dose. Ir may also be determined directly.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
that a consistent portion is deposited in the lung. The fine
particle characteristics of pressurised metered-dose
preparations for inhalation are determined using the method
descnbed in general chapter 2.9.18. Preparations for
inholation: aerodynamic assessment of fin' particles.

TESTS
Forbreath-triggered pressunsed metered-dose inhalen, tM test
conditions described below may needto bemodified to ensure tho:
actuation ouursfor the inhaler under test.

Prepare and use the inhaler as directed in the instruaions to the
patient.

Uniformity of delivered dose, intra-inhaler tesdng
Pressurised metered-dose inhalers usually operate in a valve
down position. For inhalers that operate in a valve-up
position, an equivalent test is applied using methods that
ensure the complete collection of the delivered dose.

Use an apparatus capable of quantitatively retaining the
delivered dose.

The following apparatus (Figure 0671.-1) and procedure may
be used.

The apparatus consists of a filter-support base with an open
mesh filter-support, such as a stainless steel screen) a
collection tube that is clamped or screwed to the filter
support base) and a mouthpiece adapter to ensure an airtight
seal between the collection tube and the mouthpiece. Use a
mouthpiece adapter chat ensures that the front face of the
inhaler mouthpiece is flush with the front face or the 2.5 nun
indented shoulder of the sample collection tube) as
appropriate. The vacuum connector is connected to a system
comprising a vacuum sowce and a flow regulator.
The source is adjusted to draw air through the complete
assembly) including the filter and the inhaler to be tested) at
28.3 Umin (± 5 per cent). Air should be drawn
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continuously through the apparatus to avoid loss of the active
substance into the atmosphere. The filter-support base is
designed to accommodate 25 mm diameter filter disks.
The filter disk and other materials used in the construction of
the appararus must be compatible with the active substance
and solvents that are used lO extract the active substance
from the filter. One end of the collection tube is designed to
hold the filter disk tightly against the filter-support base.
When assembled, the joints between the components of me
apparatus are airtight so that when a vacuum is applied to
the base of the filter, all of the air drawn through the
collection tube passes through the inhaler.

Unless otherwise prescribed in the instructions to the patient)
shake the inhaler for 5 s and discharge 1 delivery to waste.
Discharge the inverted inhaler into the apparatus) depressing
the valve for a sufficient time to ensure complete discharge,
lUl e num er 0 e venes a cons e
recommended dose have been sampled. Quantitatively collect
the contents of the apparatus and determine the amount of
active substance.

Repeat the procedure for a further 2 doses.

Discharge the inhaler to waste) waiting not less than 5 s
between actuations) until (n/2) + 1 deliveries remain, where n
is the number of deliveries stated on the label. Collect
4 doses using the procedure described above.

Discharge the inhaler to waste, waiting not less than 5 s
between actuations) until 3 doses remain. Collect these
3 doses using the procedure described above.

For preparations containing more than 1 active substance)
carry out the test for uniformity of delivered dose for each
active substance.

Unless otherwise justified and authorised) the preparation
complies with the test if 9 out of 10 results lie between
75 per cent and 125 per cent of the mean value and all lie
between 65 per cent and 135 per cent.lf2 or 3 values lie
outside the limits of 75 per cent to 125 per cent) repeat the
test for 2 more inhalers. Not more than 3 of the 30 values lie
outside the limits of 75 per cent to 125 per cent and no
value lies outside the limits of 65 per cent to 135 per cent.
Unless otherwise authorised, the mean value must be
between 85 per cent and 115 per cent of the label claim for
delivered dose.

Fine particle dose
Using an apparatus and procedure described in general
chapter 2.9.18. Preparationsfor inhalation: aerodynamic
assemnent offine partides (apparatus C, D or E), calculate the
fine particle dose.

Number of deliveries per inhaler
Take I inhaler and discharge the contents to waste until
empty, actuating the valve at intervals of not less than 5 s.
Record the deliveries discharged. The total number of
deliveries discharged from the inhaler is not less than the
number stated on the label (this "testmay be combined with
the test for uniformity of delivered dose).

Leak rate.
Take a suitable number of inhalers, for example 1 inhaler,
remove any labels and record the date and time to the
nearest half hour. Weigh the inhaler to the nearest milligram
and record the mass (ml) in milligrams. Allow the inhaler to
stand in an upright position at a temperature of
25.0 ± 2.0 °C for not less than 3 days, and again weigh the
inhaler, recording the mass (m2) in milligrams, and recording
the date and time to the nearest half hour. Determine the
time (t), in hours, during which the inhaler was under test.
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Calculate the total loss of mass, in milligrams, over the entire
shelf life of the inhaler (D), in months, of the container,
using the following expression:

m,-m2 xDx730
t

Unless otherwise justified, me preparation complies if the
total loss of mass over the entire shelf life is not more than
10 per cent (mlm) of the nominal fill mass of the container.

NON-PRESSURISED METERED-DOSE
PREPARATIONS FOR INHALATION

DEFINITION
Non-pressurised metered-dose preparations for inhalation are
solutions, suspensions or emulsions for use with inhalers that
convert liquids into aerosols using single or multiple liquid
jets, ultrasonic vibration or other methods. The volume of
liquid to he converted into an aerosol is pre-metered or
metered by the inhaler so that the dose delivered from the
inhaler can he inhaled with 1 or more inspirations.
Non-pressurised metered-dose preparations for inhalation
supplied in multidose containers may contain a suitable
preservative at a suitable concentration except where the
preparation itself has adequate antimicrobial properties.

Non-pressurised metered-dose preparations for inhalation
that are supplied in multidose containers but do not contain
a preservative and do not have adequate antimicrobial
properties are sterile and are supplied in containers
preventing microbial contamination of the contents during
storage and use.

Non-pressurised metered-dose preparations for inhalation
supplied in single-dose containers are sterile and preservative
free, unless otherwise justified and authorised.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
that a consistent portion is deposited in the lung. The fine
particle characteristics of non-pressurised metered-dose
preparations for inhalation are determined using the method
described in general chapter 2.9.18. Preparations for
inhalation: aerodynamic assessment of fine panides.
Alternatively, laser diffraction analysis may be used, when
properly validated against method 2.9.18 (apparatus C, D
orE).

TESTS
Forbreath-triggered non-pressurised metered-dose inhalen, the test
conditions described below mqy need '" be modified '" ensure that
actuation occurs fqr the inhaler undertest.

Prepare and use the inhaler as directed in the instructions to the
patient
Uniformity of delivered dose, Intra-inhaler testing
Use an apparatus capable of quantitatively retaining the
delivered dose. The apparatus described in the test for
uniformity of delivered dose for pressurised metered-dose
preparations may be used.

Discharge the inhaler into the apparatus. Repeat the
procedure until the number of deliveries that constitute the
minimum recommended dose have been sampled.
Quantitatively collect the contents of the apparatus and
determine the amount of active substance.

Repeat the procedure for a further 2 doses.

Discharge the inhaler to waste until (ni2) + 1 deliveries
remain, where n is the number of deliveries stated on the
label. Collect 4 doses using the procedure described above.
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Discharge the inhaler to waste until 3 doses remain. Collect
these 3 doses using the procedure described above.

For preparations containing more than 1 active substance,
carry out the test for uniformity of delivered dose for each
active substance.

Unless otherwise justified and authorised, the preparation
complies with the test if 9 out of 10 results lie between
75 per cent and 125 per cent of the mean value and all lie
between 65 per cent and 135 per cent. If 2 or 3 values lie
outside the limits of 75 per cent to 125 per cent, repeat the
test for 2 more inhalers. Not more than 3 of the 30 values lie
outside the limits of 75 per cent to 125 per cent and no
value lies outside the limits of 65 per cent to 135 per cent.
Unless otherwise authorised, the mean value must be
between 85 per cent and 115 per cent of the label claim for
delivered dose.

Where justified and authorised, another apparatus and
procedure may be used.

Fine particle dose
Using an apparatus and procedure described in general
chapter 2.9.18. Preparau'onsfor inhalation: aerodynamit
assessment of fine partides (apparatus C, D or E), calculate the
fine particle dose. Use the same procedure as for pressurised
inhalers with appropriate adaptation of the methodology to
non-pressurised inhalers. Depending on the characteristics of
the non-pressurised metered-dose preparations for inhalation,
relative humidity and/or temperature may need to be
controlled during the test.

Number of deliveries per inhaler
Take 1 inhaler and discharge the contents to waste until
empty. Record the deliveries discharged. The total nwnber of
deliveries discharged from the inhaler is not less than the
number stated on the label (this test may be combined with
the test for uniformity of delivered dose).

INHALATION POWDERS

DEFINITION
Inhalation powders are solid preparations for inhalation
intended for administration by means of a powder inhaler.

They are supplied in single-dose or multidose containers.
Pre-metered inhalers are loaded with powders pre-dispensed
in capsules or other suitable dosage forms. Device-metered
inhalers may use a powder reservoir, where the dose is
created by a metering mechanism within the inhaler.

To facilitate the use of inhalation powders, active substances
may be combined with suitable excipients, e.g. a carrier
substance.

The delivered dose is the dose delivered from the inhaler.
For some preparations, the labelled dose has been established
as a metered dose or as a pre-metered dose.
The metered dose. is determined by adding the amount
deposited on the inhaler to the delivered dose. It may also be
determined directly.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
that a consistent portion is deposited in the lung. The fine
particle characteristics of powders for inhalation are
determined using the method described in general chapter
2.9.18. Preparations for inhalation: aerodynamic assessment of
fine partides.

TESTS
Prepare and useme inhaler as dir«ted in me instructions to the
patient.
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Uniformlty of delivered dose, intra-Inhaler testing
Use an apparatus capable of quantitatively retaining the
delivered dose. A dose collection apparatus similar to that
described for the evaluation of pressurised metered-dose
inhalers may be used provided that the dimensions of the
rube and the filter can accommodate the measured flow rate.
A suitable tube is defined in Table 0671.-1. Connect the
rube to a flow system according to the scheme specified in
Figore 0671.-2 and Table 0671.-1.
Unless otherwise stated, determine the test flow rate and
duration using the dose collection tube, the associated flow
system, a suitable differential pressure meter and a suitable
volumetric flowmeter, calibrated for the 80w leaving the
meter, according to the following procedure.

Table 0671.-1. - Specifications oj the apparatus usedJarpowder
inhalers described in Figure 0671.-2

Prepare the inhaler for use and connect it to the inlet of the
apparatus using a mouthpiece adapter to ensure an airtight
seal. Use a mouthpiece adapter that ensures that the front
face of the inhaler mouthpiece is flush with the front face of
the sample collection tube. Connect one port of a differential
pressure meter to the pressure reading point Pl in
Figure 0671.-2, and let the other be open to the atmosphere.
Switch on the pump, open the 2-way solenoid valve and
adjust the flow control valve until the pressure drop across
the inhaler is 4.0 kPa (40.8 cm H20 ) as indicated by the
differential pressure meter. Remove the inhaler from the
mouthpiece adapter and, without touching the flow control
valve, connect a flowmeter to the inlet of the sampling
apparatus. Use a flowmeter calibrated for the volumetric flow
leaving the meter, or calculate the volumetric flow leaving me
meter (Q.,ur) using the ideal gas law. For a meter calibrated

Code Item Description expression:
,"""",

B Filter

C Connector

D Vacuum tubing

E 2-way solenoid
valve

A

F

G

P1

P2
P3

H

Sample collection
tube

Vacuum pump

Timer

Pressure tap

Pressure
measurements

Flow control valve

Capable of quantilativeJy capturing the
delivered dose, e.g. dose ccllecdcn tube
similar to lhat described in Figure 0671.-1
with dimensions of
34.85 nun ID x 12 em length (e.g. product
number XX40 047 00, MiUipore
Corporation, Bedford, MA 01732, USA with
modified exit tube. ID ;?: 8 mm, fitted wilh
Gelman product number 61631), or
equivalent.

47 mm filter, e.g, AlE glass fibre filter
(Gelman Sciences, Ann Arbor, MI 48106,
USA), or equivalent.

10 ::? 8 mm, e.g., short metal coupling, with
low-diameter branch to P3.

A length of suitable tubing having an
10 ::? 8 mm and an internal volumeof
25 ± 5 mL

A 2-way, 2-port solenoid valve having a
minimwn ai.rflowresatence orifice with
ID ;?:8 mm and lin opening time s: 100 IRS

(e.g. type 256·AOS, Biirkert GmbH, 74653
Ingelfingen, Deutschland), or equivalent.

Pump must be capable of drawing me
required Row rare through the assembled
apparatus with the powder inhaler in the
mouthpiece adapter (e.g. product type 1023,
J423 or 2565, Gast MllIlUfacturing Inc.,
Benton Harbor, J\ll 49022, USA), or
equivalent. Connect the pump to the z-wey
solenoid valve using short and/or wide
(;?: lO mm rp) vacuwn tubing and
connectors to minimise pump capacity
requirements.

Timer capable of driving the 2-way solenoid
valve for the required time period
(e.g. type G814, RS Components
International, Corby, NN17 9RS, UK), or
equivalent.

2.2 mm 10, 3.1 mm 00, flush with internal
surface of me sample collection tube, centred
and burr-free,' 59 mm from its inlet.
The pressure tap PI must never be open to
the atmosphere. Differential pressure to
atmosphere is measured at PI.

Absolute pressures.

Adjustable regulating valve wilh maximwn
eve 1 (e.g. type 8FV12l.NSS, Parker
Hannifin pic.• Bamstaple, EX31 INP, UK),
or equivalent.

Po = atmospheric pressure;
liP = pressure drop over the meter.

If the flow rate is above 100 L'min, adjust the flow control
valve to obtain a flow rate of 100 Umin (± 5 per cent).
Note the volumetric airflow rate exiting the meter and define
this as the test flow rate, Q.",tJ in Iitres per minute. Define me
test flow duration, T, in seconds so that a volwne of 4 L of
air is drawn from the mouthpiece of the inhaler at the test
flow rate, Q.",l.
Ensure that critical flow occurs in the flow control valve by
the following procedure: with the inhaler in place and the test
flow rate Q.,..D measure the absolute pressure on both sides of
me control valve (pressure reading points P2 and P3 in
Figure 0671.-2); a ratio P31P2 ofless than or equal to 0.5
indicates critical flow; switch to a more powerful pump and
re-measure the test flow rate ifcritical flow is not indicated.

Pre-metered inhalers Connect the inhaler to the apparatus
using an adapter that ensures a good seal. Draw air through
the inhaler using the predetermined conditions. Repeat the
procedure until the number of deliveries that constitute the
minimum recommended dose have been sampled.
Quantitatively collect me contents of the apparatus and
determine the amount of active substance.

Repeat the procedure for a further 9 doses.

Deuce-metered inhalers Connect the inhaler to the apparatus
using an adapter that ensures a good seal. Draw air through
the inhaler under the predetermined conditions. Repeat me
procedure until me number of deliveries that constitute the
minimum recommended dose have been sampled.
Quantitatively collect me contents of me apparatus and
determine theamount of active substance.

Repeat the procedure for a further 2 doses.

Discharge the inhaler to waste until (nf2) + I deliveries
remain, where n is the number of deliveries stated on the
label. If necessary, store the inhaler to discharge electrostatic
charges. Collect 4 doses using the procedure described
above.

Discharge the inhaler to waste until 3 doses remain.
If necessary, store the inhaler to discharge electrostatic
charges. Collect 3 doses using the procedure described
above.

•
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Figure 0671.-2. - Apparatussuirable for measuting lhe uniformiry of delivered dose forpowder inhalers

For preparations containing more than 1 active substance,
carry out the test for uniformity of delivered dose for each
active substance.

The preparation complies with the test if 9 out of 10 results
lie between 75 per cent and 125 per cent of the mean value
and all lie between 65 per cent and 135 per cent. H 2 or
3 values lie outside the limits of 75 per cent to 125 per cent,
repeat the test for 2 more inhalers. Not more than 3 of the
30 values lie outside the limits of 75 per cent to 125 per cent
and no value lies outside the limits of 65 per cent lO
135 per cent.

In justified and authorised cases, these ranges may be
extended but no value may be greater than 150 per cent or
less than 50 per cent of the mean value. Unless otherwise
authorised, the mean value must be between 85 per cent and
lIS per cent of the label claim for delivered dose.

Fine particle dose
Using an apparatus and procedure described in general
chapter 2.9.18. Preparations for inhalarion: aerodynamic
tmessment of fine partides (apparatus C, D or E), calculate the
fine particle dose.

Number of deliveries per inhaler for multidose inhalers
Take 1 inhaler and discharge the contents to waste until
empty) at the predetermined flow rate. Record the deliveries
discharged. The total number of deliveries discharged from
the inhaler is not less than the number stated on the label
(this test may be combined with the test for unifonnity of
delivered dose).
_____________________ Phf"

Intravesical Preparations
(Ph. Eur. monograph 2811)
Phfu _

DEFINITION
Intravesical preparations are aqueous preparations intended
for instillation into the urinary bladder. Unless otherwise
justified and authorised) they are sterile.

Intravesical preparations are prepared by dissolving or
suspending one or more active substances and excipiems, as
necessary, in Waterfor injections (0169). Some intravesical
solutions, suspensions and emulsions may be prepared from
concentrates or powders immediately before use.

Where applicable, the containers for intravesical preparations
comply with the requirements for Materials usedfur the
manujacture of containers (3./ and subsections) and Containers
(3.2 and subsections).

Intravesical preparations are supplied in glass containers
(3.2.1) or in other containers such as plastic containers
(3.2.2,3.2.2.1 and 3.2.9) and prefilled syringes.
The tightness of the container is ensured by suitable means.

Preparations for irrigation of the bladder comply with the
monograph Preparations for inigation (1116).
Several categories of intravesical preparations may be
distinguished:
- intravesical solutions) suspensions and emulsions;
- concentrates for intravesical solutions, suspensions or

emulsions;
- powders for intravesical solutions or suspensions.

PRODUCTION
Intravesical preparations are prepared using materials and
methods designed to ensure sterility, unless otherwise
justified and authorised, and to avoid the introduction of
contaminants and the growth of micro-organisms;
recommendations on this aspect are provided in general
chapter 5.1.1. Merhods ofpreparation of sterile products.
Water used in the manufacture of intravesical preparations
complies with the requirements for water for injections in
bulk stated in the monograph Waterfor injedom (0169).
Intravesical solutions, examined under suitable conditions of
visibility, are practically free from particles; reconunendations
on this aspect are provided in general chapter
5.17.2. Recommendations on testing of particulate contamination:
visible parrides.
Intravesical preparations are prepared using substances that
comply with a test for bacterial endotoxins (2.6.14);
recommendations on this aspect are provided in general
chapter 5.1.10. Guidelines for using the lesr for bacterial
endocoxins.
During the development of intravesical preparations, it must
be demonstrated that the nominal content can be withdrawn
from the container.

TESTS
Particulate contamination: visible particles (2.9.20)
Intravesical solutions, if applicable after reconstitution,
examined under suitable conditions of visibility, are
practically free from visible particles; recommendations on
this aspect are provided in general chapter 5.17.2.
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Recommendations on testing of particulate contamination: visible
partides.

Sterility (2.6.1)
Intravesical preparations comply with the test, unless
otherwise justified and authorised.

Bacterial endotoxins .. pyrogens
Intravesical preparations, if applicable after reconstitution or
dilution, comply with a test for bacterial endotoxins (2.6.14)
or, where justified and authorised, with the test for
pyrogens (2.6.8). Recommendations on this aspect are
provided in general chapter 5.1.10. Guidelines for using the test

fur baaenal endotoxins.

LABELLING
The label states, where applicable, that the preparation is free
from bacterial endctoxins or that it is apyrogenic.

INTRAVESICAL SOLUTIONS,
SUSPENSIONS AND EMULSIONS
DEFINITION
Intravesical solutions, suspensions and emulsions are liquid
intravesical preparations usually intended for administration
by means of a suitable applicator. They may also be supplied
as single-dose syringes for connection to a catheter.

They usuaUy contain excipients to adjust the tonicity of the
preparation relative to blood.

Intravesical solutions, examined under suitable conditions of
visibility, are practically free from particles.

Intravesical emulsions do not show any evidence of phase
separation. Intravesical suspensions may show a sediment
that is readily dispersed on shaking to give a suspension that
remains sufficiently stable to enable the correct dose to be
delivered.

TESTS
Uniformity of dosage units (2.9.4!f)
Intravesical suspensions and emulsions supplied in single
dose containers comply with the test or, where justified and
authorised, with the test for unifonnity of content shown
below.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
intravesical suspensions and emulsions supplied in single
dose containers and having a content of active substance less
than 2 mg or less than 2 per cent of the total mass comply
with the requirements under Test A. If the preparation
contains more than one active substance, the requirement
applies only to those substances that correspond to the above
conditions.

CONCENTRATES FOR INTRAVESICAL
SOLUTIONS, SUSPENSIONS OR
EMULSIONS
DEFINTI10N
Concentrates for intravesical solutions, suspensions or
emulsions are liquid intravesical preparations intended for
administration after dilution to the prescribed volwne with a
prescribed liquid.

After dilution, they comply with the requirements for
intravesical solutions, suspensions or emulsions.

LABELLING
The label states the instructions for the preparation of the
intravesical solution, suspension or emulsion.
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POWDERS FOR INTRAVESICAL
SOLUTIONS OR SUSPENSIONS
DEFINTI10N
Powders for intravesical solutions or suspensions are sterile,
solid intravesical preparations intended for administration
after reconstitution with the prescribed volume of a
prescribed sterile liquid.

They are supplied in their final containers and, when
reconstituted, rapidly form either practically particle-free
solutions or uniform suspensions. After dissolution or
dispersion, they comply with the requirements for intravesical
solutions Of suspensions.

Freeze-dried products for intravesical administration are
considered to be powders for intravesical solutions or
suspensions.

For freeze-dried products for intravesical administration, the
uniformity of content and uniformity of mass are ensured by
the in-process control of the amount of the solution prior to
freeze-drying.

TESTS
Uniformity of dosage units (2.9.4!f)
Powders for intravesical solutions or suspensions comply with
the test Of, where justified and authorised, with the tests for
uniformity of content and/or uniformity of mass shown
below.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
powders for intravesical solutions or suspensions having a
content of active substance less than 2 mg or less than
2 per cent of the total mass, or with a unit mass equal to or
less than 40 mg comply with the requirements under Test B.
If the preparation contains more than one active substance,
the requirement applies only to those substances that
correspond to the above conditions.

Uniformity of mass (2.9.5)
Powders for intravesical solutions or suspensions comply with
the test. If the test for uniformity of content is prescribed for
all the active substances, the test for uniformity of mass is
not required.

LABELLING
The label states the instructions for the preparation of the
intravesical solution or suspension.
_________________ PIIE<I

Preparations for Irrigation
(ph. Eur. mo~ograph 1116)

Preparations for Irrigation comply with the requirements of the
European Pharmacopoeia. These requirements arereproduced
below.
PIlE" _

DEFINTI10N
Preparations for irrigation are sterile, aqueous, large-volume
preparations intended to be used for irrigation of body
cavities, wounds and surfaces, for example during surgical
procedures.

Preparations for irrigation are either solutions prepared by
dissolving one or more active substances, electrolytes or
osmotically active substances in water complying with the
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requirements for Water for injuticms (0169) or they consist of
such water alone. In the latter case, the preparation may be
labelled as 'water for irrigation'. Irrigation solutions are
usually adjusted to make the preparation isotonic with
respect to blood.

Examined in suitable conditions of visibility, preparations for
irrigation are clear and practically free from particles.

Preparations for irrigation are supplied in single-dose
containers. The containers and closures comply with the
requirements for containers for preparations for parenteral
administration (3.2.1 and 3.2.2), but the administration port
of the container is incompatible with intravenous
administration equipment and does not allow the preparation
for irrigation to be administered with such equipment.

PRODUCTION

methods designed to ensure sterility and to avoid the
introduction of contaminants and the growth of micro
organisms; recommendations oil this aspect are provided in
the rest on Methods of preparation of sterile products (5.1.1).

During development, it must be demonstrated that the
nominal content can be withdrawn from the container.

TESTS
SteriIlty (2.6.1)
Preparations for irrigation comply with the test for sterility.

Bacterial endotoxin. (2.6.14)
Less than 0.5 IV/rnL.

Pyrogen. (2.6.8)
Preparations for which a validated test for bacterial
endotoxins cannot be canied out comply with the test for
pyrogens. Inject per kilogram of the rabbit's mass 10 rnL of
the preparation, unless otherwise justified and authorised,

LABELLING
The label states:
- that the preparation is not to be used for injection;
- that the preparation is to be used on one occasion only

and that any unused portion of the preparation is to be
discatded.

____________________ I'1>E<r

Oral Liquids
(Liquid Preparations for Oral Use, Ph. Eur.
monograph 0672)

OralLiquids comply with the requiremems of the European
Pharmacopoeia monograph for LiquidPreparations for Oral Use.
These requirements arereproduced bdo».
PhE" _

W'here justified and authorised) the requirements of thismonograph
do no' apply to liquid preparasions for oraluse intended for
veterinary use.

DEFINITION
Liquid preparations for oral use are usually solutions,
emulsions or suspensions containing one or more active
substances in a suitable vehicle; they may, however, consist
of liquid active substances used as such (oral liquids).

Some preparations for oral use are prepared by dilution of
concentrated liquid preparations, or from powders or
granules for the preparation of oral solutions or suspensions,
for oral drops or for syrups, using a suitable vehicle.
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The vehicle for any preparation for oral use is chosen having
regard to the nature of the active substance(s) and to provide
organoleptic characteristics appropriate to the intended use of
the preparation.

Liquid preparations for oral use may contain suitable
antimicrobial preservatives, antioxidants and other exciplents
such as dispersing, suspending, thickening, emulsifying,
buffering, wetting, sclubilisjng, stabilising, flavouring and
sweetening agents and colouring matter, authorised by the
competent authority.

Emulsions may show evidence of phase separation but are
readily redispersed on shaking. Suspensions may show a
sediment, which is readily dispersed on shaking to give a
suspension that remains sufficiently stable to enable the
correct dose to be delivered.

licable containers for Ii uid re arations for oral
use comply with the requirements of Materials usedfor the
manufacture of containers (3.1 and subsections) and Containers
(3.2 and subsections).

Several categories of preparations may be distinguished;
- oral solutions, emulsions and suspensions;
- powders and granules for oral solutions and suspensions;
- oral drops;
- powders for oral drops;
- syrups;
- powders and granules for syrups.

PRODUCTION
During development of a preparation for oral use whose
formulation contains an antimicrobial preservative, the need
for and the efficacy of the chosen preservative shall be
demonstrated to the satisfaction of the competent authority.
A suitable test method together with criteria for judging the
preservative properties of the formulation are provided in
general chapter 5.1.3. Effirocyof antimicrobial preservation.
During development, it must be demonstrated that the
nominal content can be withdrawn from the container, for
liquid preparations for oral use presented in single-dose
containers.

In the manufacturing) packaging, storage and distribution of
liquid preparations for oral use) suitable measures are taken
to ensure their microbial quality; recommendations on this
aspect are provided in general chapter 5.1.4. Mi<robicIogica/
qualityof non-sterile pharmaceutical preparations and substances
for phannauutiwl use.
In the manufacture of liquid preparations for oral use
containing dispersed particles) measures are taken to ensure a
suitable and controlled particle size with regard to the
intended use.

TESTS
Uniformity of dosage units
Solutions, suspensions and emulsions in single-dose
containers comply with the test for uniformity of dosage units
(2.9.40) or, where justified and authorised, with the test for
uniformity of content or uniformity of mass shown below.
Herbal drugs and herbal drug preparations present in the
dosage form are not subject to the provisions of this
paragraph.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
single-dose preparations that are suspensions or emulsions
comply with the following test. After shaking, empty each
container as completely as possible and carry out the test on
the individual contents. They comply with test B for
uniformity of content of single-dose preparations.
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Uniformity of mass
Single-dose preparations that are solutions comply with the
following test: weigh individually the contents of
20 containers, emptied as completely as possible, and
determine the average mass. Not more than 2 of the
individual masses deviate by more than 10 per cent from the
average mass and none deviate by more than 20 per cent.

Dose and uniformity of dose of oral drops
Into a suitable graduated cylinder, introduce by means of the
dropping device the number of drops usually prescribed for
one dose, or introduce by means of the measuring device the
usually prescribed quantity. The dropping speed does not
exceed 2 drops per second. Weigh the liquid, repeat me
addition, weigh again and carry on repeating the addition
and weighing until a total of 10 masses are obtained.
No single mass deviates by more than 10 per cent from the
average mass.

If the labelling defines a mass, the total of 10 masses does
not differ by more than 15 per cent from the nominal mass
of 10 doses defined on the labelling. H the labelling defines a
volume, measure the total volume of 10 doses. The volume
does not differ by more than 15 per cent from the nominal
volume of 10 doses defined on the labelling.

Uniformity of mass of delivered doses from multidose
containers (2.9.27)
Liquid preparations for oral use supplied in multidose
containers comply with the test. Oral drops are not subject to
the provisions of this test.

LABELLING
The label states the name of any added preservative.

ORAL SOLUTIONS, EMULSIONS AND
SUSPENSIONS

DEFINITION
Oral solutions, emulsions and suspensions are supplied in
single-dose or multidose containers. Each dose from a
multidose container is administered by means of a device
suitable for measuring the prescribed volume. The device is
usually a spoon or a cup for volumes of 5 mL or multiples
thereof or an oral syringe for other volumes.

POWDERS AND GRANULES FOR ORAL
SOLUTIONS AND SUSPENSIONS

DEFINITION
Powders and granules for the preparation of oral solutions or
suspensions are intended to be reconstituted with the
prescribed liquid to produce a liquid preparation for oral use.
They may contain excipients, in particular to facilitate
dispersion or dissolution and to prevent caking.

After dissolution or suspension, they comply with the
requirements for oral solutions or oral suspensions, as
appropriate.

TESTS
Uniformity of dosage units
Single-dose powders and single-dose granules comply with
the test for uniformity of dosage units (2.9.4(J) or, where
justified and authorised, with the tests for uniformity of
content and/or uniformity of mass shown below. Herbal
drugs and herbal drug preparations present in the dosage
form are not subject to the provisions of this paragraph.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
single-dose powders and single-dose granules with a content
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of active substance less than 2 mg or less than 2 per cent of
the total mass comply with test B for unifonnity of content of
single-dose preparations. IT the preparation has more than
one active substance, the requirement applies only to those
substances that correspond to the above conditions.

Uniformity of mass (2.9.5)
Single-dose powders and single-dose granules comply with
the test for uniformity of mass of single-dose preparations.
If the test for uniformity of content is prescribed for all the
active substances, the lest for uniformity of mass is not
required.

LABELLING
The label states:
- the method of preparation of the solution or suspension;
- the conditions and the duration of storage after

ORAL DROPS

DEFINITION
Oral drops are solutions, emulsions or suspensions that are
administered in small volumes such as drops by means of a
suitable device.

LABELLING
The label states the number of drops per millilitre of
preparation or per gram of preparation if the dose is
measured in drops.

POWDERS FOR ORAL DROPS

DEFINITION
Powders for the preparation of oral drops are intended to be
reconstituted with the prescribed liquid to produce a liquid
preparation for oral use. They may contain excipients to
facilitate dissolution or suspension in the prescribed liquid or
to prevent caking.

After dissolution or suspension, they comply with the
requirements for oral drops.

TESTS
Uniformity of dosage units
Single-dose powders for oral drops comply with the test for
uniformity of dosage units (2.9.4(J) or, where justified and
authorised, with the tests for uniformity of content and/or
uniformity of mass shown below. Herbal drugs and herbal
drug preparations present in the dosage form are not subject
to the provisions of this paragraph.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
single-dose powders for oral drops with a content of active
substance less than 2 mg or less than 2 per cent of the total
mass comply with test B for uniformity of content of single
dose preparations. If the preparation has more than one
active substance, the requirement applies only to those
substances that correspond to the above conditions.

Uniformity ofmass (2.9.5)
Single-dose powders for oral drops comply with the test for
unifonnity of mass of single-dose preparations. If the test for
uniformity of content is prescribed for all the active
substances, the test for uniformity of mass is not required.

SYRUPS

DEFINITION
Syrups are aqueous preparations characterised by a sweet
taste and a viscous consistency. They may contain sucrose at
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a concentration of at least 45 per cent mlm. The sweet taste
can also be obtained by using other polyols or sweetening
agents. Syrups usually contain aromatic or other flavouring
agents. Each dose from a multidose container is administered
by means of a device suitable for measuring the
prescribed volume. The device is usually a spoon or a cup
for volumes of 5 mL or multiples thereof.

LABELLING
The label states the name and concentration of the polyol or
sweetening agent.

POWDERS AND GRANULES FOR SYRUPS
DEFINITION
Powders and granules for syrups are intended to be
reconstituted with me prescribed liquid to produce a liquid
preparation or ora use. ey may contain excaprents to
facilitate dissolution.
After dissolution, they comply with the requirements for
syrups.

TESTS
Unifonnlty of dosage units
Single-dose powders and granules for syrups comply with the
test for uniformity of dosage units (2.9.40) or, where justified
and authorised, with the tests for uniformity of content
and/or uniformity of mass shown below. Herbal drugs and
herbal drug preparations present in the dosage form are not
subject to the provisions of this paragraph.

Unifonnlty of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
single-dose powders and granules for syrups with a content of
active substance less man 2 mg or less than 2 per cent of the
total mass comply with test B for uniformity of content of
single-dose preparations. H the preparation has more than
one active substance, the requirement applies only to those
substances that correspond to the above conditions.

Uniformity of mass (2.9.5)
Single-dose powders and granules for syrups comply with the
test for uniformity of mass of single-dose preparations. If the
test for unifonnity of content is prescribed for all the active
substances, the test for uniformity of mass is not required.
_________~ PhE«

Oral Liquids of the British
Pharmacopoeia
In addition to the above requirements of the European
Pharmacopoeia, thefollowing statements apply to QtU' elixir,
linctus, mixture or oralemulsion that is thesubjut of an
individual monograph in the BritishPharmacopoeia.

DEFINITION
Oral Liquids other than Oral Emulsions may be supplied as
liquids or prepared just before issue for use by dissolving or
dispersing granules or powder in the liquid stated on the
label.

LABELLING
The label states for Oral Emulsions, Oral Suspensions and,
where appropriate, for Mixtures, that the bottle should be
shaken before use.

If the Oral Liquid is supplied as granules or powder to be
constituted just before issue for use, the label states that the
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contents of the container are granules or powder for the
preparation of an Oral Liquid.

ELIXIRS
DEFINITION
Elixirs are clear, flavoured Oral Liquids containing one or
more active ingredients dissolved in a vehicle that usually
contains a high proportion of Sucrose or a suitable
polyhydric alcohol or alcohols and may also contain Ethanol
(96 per cent) or a Dilute Ethanol.

LINCTUSES
DEFINITION
Llnctuses are viscous Oral Liquids that may contain one or
more active in edlenrs in solution. The vehicle usuaU
contains a high proportion of Sucrose, other sugars or a
suitable polyhydric alcohol or alcohols. Linctuses are
intended for use in the treatment or relief of cough, and are
sipped and swaUowed slowly without the addition of water.

MIXTURES
DEFINITION
Mixtures are Oral liquids containing one or more active
ingredients dissolved, suspended or dispersed in a suitable
vehicle. Suspended solids may separate slowly on standing
but are easily redispersed on shaking.

ORAL EMULSIONS
DEFINITION
Oral Emulsions are Oral Liquids containing one or more
active ingredients. They are stabilised oil-in-water
dispersions, either or both phases of which may contain
dissolved solids. Solids may also be suspended in Oral
Emulsions.

When issued for use, Oral Emulsions should be supplied in
wide-mouthed bottles.

Extemporaneous preparation
In Oral Emulsions prepared according to the formula and
directions given for Extemporaneous preparation, the
quantity of emulsifying agent specified in individual
monographs may be reduced to yield a preparation of
suitable consistency provided that by so doing the stability of
the preparation is not adversely affected.

Nasal Preparations
(ph. Eur. monograph 0676)
PhE« __~_---'- _

DEFINITION
Nasal preparations are preparations intended for
administration to the nasal cavities to deliver active
substances for a local or systemic effect. They are liquid,
semi-solid or solid preparations containing one or more
active substances in a suitable vehicle. They may contain
excipients, for example to adjust the tonicity or viscosity of
the preparation, to adjust or stabilise the pH, to increase the
solubility of the active substances, to stabilise the preparation
or to provide adequate antimicrobial properties.
The excipients do not adversely affect the intended medicinal
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action of the preparation or, at the concentrations used,
cause toxicity or undue local irritation.

Nasal preparations are supplied in multidose or single-dose
containers, if necessary provided with a suitable
administration device that is designed to avoid the
introduction of contaminants.

Unless otherwise justified and authorised, aqueous nasal
preparations supplied in multidose containers contain a
suitable preservative at a suitable concentration, except where
the preparation itself has adequate antimicrobial properties.

Preparations for administration to the injured nose,
particularly when the mucosa is damaged, or prior to surgery
are sterile and, unless otherwise justified and authorised, free
from preservatives and supplied in single-dose containers.
Where applicable, containers for nasal preparations comply.. .

containers (3.1 and subsections) and Containers (3.2 and
subsections).

Several categories of nasal preparations may be distinguished:
- nasal drops;
- nasal sprays;
- nasal powders;
- semi-solid nasal preparations;
- nasal washes;
- nasal sticks.

PRODUCTION
During the development of nasal preparations whose
formulation contains a preservative, the need for and the
efficacy of the chosen preservative shaD be demonstrated to
the satisfaction of the competent authority. A suitable test
method together with criteria for judging the preservative
properties of the formulation are provided in general chapter
5.1.3. Efficacy ofontimicrobial presmxuion.
In the manufacture, packaging, storage and distnbution of
nasal preparations, suitable measures are taken to ensure
their microbial quality; recommendations on this aspect are
provided in general chapter 5.1.4. Microbiologi<aI quality of
non-sterile pharmaceutical preparations and substances for
phannaceutical use.
Sterile nasal preparations are prepared using materials and
methods designed to ensure sterility and to avoid the
introduction of contaminants and the growth of micro
organisms; recommendations on this aspect are provided in
general chapter 5.1.1. Methods of preparation of sterile produas.
In the manufacture of nasal preparations containing dispersed
particles, measures are taken to ensure a suitable and
controlled particle size with regard to the intended use.

During manufacture of metered-dose nasal sprays and
metered-dose nasal powders supplied in multidose
containers, the uniformity of delivered dose must be ensured
within a container (intra-container) and between containers
(inter-container).

For intra-container testing of the uniformity of delivered
dose, a test is given in the Tests section.

For inter-container testing of the uniformity of delivered
dose, see below,

Uniformity of delivered dose, inter-container testing
Unless otherwise justified and authorised, the test applies.
Prepare and use the containers as direaed in the instructions w the
patient.
An example of a suitable procedure is to take 10 containers
and collect a single dose from each container, collecting the
dose at the beginning (from 3 containers), middle (from
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4 containers) and end (from 3 containers) of the nwnber of
doses stated on the label. Oilier inter-container testing
procedures are possible, where justified.

A suitable dose collection apparatus is described in the
monograph Preparations for inhalation (0671).

TESTS
Sterility (2.6.1)
Where the label states that the preparation is sterile, it
complies with the test.

STORAGE
If the preparation is sterile, store in a sterile, airtight, tamper
evident container,

LABELLING
The label states:

the name of an added preservative;
- where applicable, that the preparation is sterile;
- for multidose containers:

- the period within which the preparation is to be used
after opening;

- where applicable, the number of deliveries per
container;

- where applicable, the delivered dose or, if justified and
authorised (e.g. where the dose has been established
as a metered dose or as a pre-metered dose), the
metered dose or the pre-metered dose.

NASAL DROPS
DEFINITION
Nasal drops are liquid preparations intended for instillation
into the nasal cavities. They are solutions, emulsions or
suspensions.

Nasal drops that are emulsions may show evidence of phase
separation but are readily red.ispersed on shaking. Nasal
drops that are suspensions may show a sediment that is
readilydispersed on shaking to give a suspension that
remains sufficiently stable to enable the correct dose to be
delivered.

Nasal drops are usually supplied in multidose containers of
glass or a suitable plastic material that are fitted with an
integral dropper or with a screw cap of suitable materials
incorporating a dropper and rubber or plastic teat. This cap
assembly may also be supplied separately.

PRODUCTION
During the development of nasal drops supplied in single
dose containers, it must be demonstrated that the nominal
content can be withdrawn from the container.

TESTS
Unless otherwise prescribed or justified and authorised, nasal
drops supplied in single-dose containers comply with the
following tests.

Unlformlty of dosage units (2.9.4{})
Nasal drops supplied in single-dose containers comply with
the test or, where justified and authorised, with the test for
uniformity of mass or uniformity of content shown below.
Herbal drugs and herbal drug preparations present in the
dosage Conn are not subject to the provisions of this
paragraph.

Uniformity of mass
Nasal drops that are solutions comply with the following test.
Weigh individually the contents of 10 containers emptied as
completely as possible, and determine the average mass.
Not more than 2 of the individual masses deviate by more
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than 10 per cent from the average mass, and none deviate by
more than 20 per cent.

Uniformity of content (2.9.6)
Nasal drops that are suspensions or emulsions comply with
the requirements under Test B. Empty each container as
completely as possible and carry out the test on the
individual contents.

NASAL SPRAYS

DEFINITION
Nasal sprays are liquidpreparations intended for spraying
into the nasal cavities. They are solutions, emulsions or
suspensions.

Nasal sprays that are emulsions may show evidence of phase
se aration but are readily redispersed on shaking. Nasal
sprays that are suspensions may show a sediment that is
readily dispersed on shaking to give a suspension that
remains sufficiently stable to enable the correct dose to be
delivered.

Nasal sprays are usually supplied in multidose containers
with atomising devices or in pressurised containers fitted with
a suitable adapter, with or without a metering dose valve.
Pressurised containers comply with the requirements of the
monograph Pressurised pharmaceutical preparations (0523).
The size of the droplets generated and the resulting spray
pattern are such that spray deposition is localised in the nasal
cavity.

TESTS
Unless otherwise prescribed or justified and authorised,
metered-dose nasal sprays comply with the following tests.

Prepare and use the container as directed in the instruaiom to the
patient.

Uniformity of delivered dose, intra-container testing
Metered-dose nasal sprays supplied in multidose containers
comply with the following test. If justified and authorised, for
preparations that are solutions, the test for uniformity of
delivered dose can be replaced by the test for uniformityof
delivered mass.

Use an apparatus capable of quantitatively retaining the dose
leaving the metered-dose container. A suitable apparatus is
described in the monograph Preparations for inhalation (0671).

Take 1 container and discharge the contents into the
apparatus until the nwnber of deliveries that constitute the
minimum recommended dose have been sampled.
Quantitatively collect the contents of the apparatus and
determine the amount of active substance. Repeat the
procedure for a further 2 doses.

Discharge the container to waste until (n12) + 1 deliveries
remain, where n is the number of deliveries stated on the
label. Collect 4 doses using the procedure described above.
Discharge the container to waste until 3 doses remain.
Collect these 3 doses using the procedure described above.

For preparations containing more than one active substance,
carry out the test for uniformity of delivered dose for each
active substance.

For pressurised metered-dose nasal sprays, prevent excessive
cooling by waiting not less than 5 s between each actuation.

Unless otherwise justified and authorised, the preparation
complies with the test if 9 out of the 10 results lie between
75 per cent and 125 per cent of the mean value and aU lie
between 65 per cent and 135 per cent.
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If 2 or 3 values lie outside the limits of 75 per cent to
125 per cent but within the limits of 65 per cent to
135 per cent, repeat the test for 2 more containers. Not more
than 3 of the 30 values lie outside the limits of 75 per cent to
125 per cent and no value lies outside the limits of
65 per cent to 135 per cent. Unless otherwise authorised, the
mean value must be between 85 per cent and 115 per cent of
the label claim for delivered dose.

Uniformity of delivered mass, multidose containers
Metered-dose nasal sprays that are solutions and are supplied
in mulridose containers comply with the following test.

Take 1 container, weigh and discharge the contents to waste
until the number of deliveries that constitute the minimum
recommended dose has been discharged. Weigh the
container again. Calculate the difference between the 2

dure for a further 2 doses.

Discharge the container to waste until (n/2) + 1 deliveries
remain, where n is the number of deliveries stated on the
label. Determine the mass of 4 doses using the procedure
described above.

Discharge the container to waste until 3 doses remain.
Determine the mass of these 3 doses using the procedure
described above.

Unless otherwise justified and authorised, the preparation
complies with me test if 9 out of the 10 results lie between
75 per cent and 125 per cent of the mean value and aU lie
between 65 per cent and 135 per cent.

If 2 or 3 values lie outside the limits of 75 per cent to
125 per cent but within the limits of 65 per cent to
135 per cent, repeat the test for 2 more containers, Not more
than 3 of the 30 values lie outside the limits of 75 per cent to
125 per cent and no value lies outside the limits of
65 per cent to 135 per cent. Unless otherwise authorised, the
mean value must be between 85 per cent and 115 per cent of
the target delivered mass.

Uniformity of dellvered mass, single-dose containers
Metered-dose nasal sprays that are solutions and are supplied
in single-dose containers comply with the following test.

Take 1 container, weigh and discharge the contents to waste
until the number of deliveries that constitute the minimum
recommended dose has been discharged. Weigh the
container again. Calculate the difference between the
2 masses. Repeat the procedure for a funher 9 containers.

The preparation complies with the test if 8 out of the 10
results lie between 75 per cent and 125 per cent of the mean
value and aU lie between 65 per cent and 135 per cent of the
mean value.

Number of deliveries per container
Nasal sprays supplied in multidose containers comply with
the following test.

Take 1 container and discharge the contents to waste until
empty. Record the number of deliveries discharged. The total
number of deliveries discharged from the container is not less
than the number stated on the label.

Leak rate
Metered-dose nasal sprays supplied in pressurised containers
comply with the following test.

Take a suitable number of containers, for example
1 container. Remove any labels and record the date and time
to the nearest half hour. Weigh the containens) to the
nearest milligram and record the mass (ml) in milligrams.
Allow the container(s) to stand in an upright position at a
temperature of 25.0 ± 2.0 °C for not less than 3 days, and
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again weigh the container(s), recording the mass (m2) in
milligrams" and recording the date and time to the nearest
half hour. Determine the time (I), in hours, during which the
container was under test.

Calculate the total loss of mass, in milligrams, over the entire
shelf-life of the container CD), in months, using the following
expression:

mt- m2 xDx730
t

where 730 represents the number of hours in a month.

Unless otherwise justified and authorised, the preparation
complies with the test if the total Joss of mass over the entire
shelf-life is not more than 10 per cent (mlm) of the nominal
fill.

NASAL POWDERS
DEFINITION
Nasal powders are powders intended for insufflation into the
nasal cavities. They comply with the requirements of the
monograph Potsdenfor cutaneous applicaaon (1166).
They are supplied in containers fitted with a suitable device
for insuBlation.

The size of the particles is such that their deposition is
localised in the nasal cavity; it is verified by suitable methods
of particle-size determination.

TESTS
Unless otherwise prescribed or justified and authorised,
metered-dose nasal powders supplied in multidose containers
comply with the following tests.
Prepare and use the container as dirured in the instruaions to the
patient.

Uniformity of delivered dose, intra-container testing
Metered-dose nasal powders supplied in multidose containers
comply with the following test.

Use an apparatus capable of quantitatively retaining me dose
leaving the metered-dose container. A suitable apparatus is
described in the monograph Preparations for inhalation (0671).

Connect the container to the apparatus using an adapter that
ensures a good seal. Draw air through the container under
the predetermined conditions. Repeat the procedure until the
number of deliveries that constitute the minimum
recommended dose have been sampled. Quantitatively collect
the contents of the apparatus and determine the amount of
active substance. Repeat the procedure for a further 2 doses.

Discharge the container to waste until (nJ2) + 1 deliveries
remain, where n is the number of deliveries stated on the
label. If necessary, store the container to discharge
electrostatic charges. Collect 4 doses using the procedure
described above. Discharge the container to waste until
3 doses remain. Collect these 3 doses using the procedure
described above.

For preparations containing more than one active substance,
carry out the teat for uniformity of delivered dose for each
active substance.

Unless otherwise justified and authorised, the preparati-on
complies with the test if 9 out of the 10 results lie between
75 per cent and 125 per cent of the mean value and aU lie
between 65 per cent and 135 per cent.

If 2 or 3 values lie outside the limits of 75 per cent to
125 per cent but within die limits of 65 per cent to
135 per cent, repeat me test for 2 more containers. Not more
than 3 of the 30 values lie outside the limits of 75 per cent to
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125 per cent and no value lies outside the limits of
65 per cent to 135 per cent.

In justified and authorised cases, these r-anges may he
extended but no value may be greater than 150 per cent or
less than 50 per cent of the mean value. Unless otherwise
authorised, the mean value must be between 85 per cent and
115 per cent of the label claim for delivered dose.

Number of deliveries per container
Nasal powders supplied in multidose containers comply with
the following test.

Take 1 container and discharge the contents to waste until
empty, Record the number of deliveries discharged. The total
nwnber of deliveries discharged from the container is not less
than the number stated on the label.

DEFINITION
Semi-solid nasal preparations are preparations intended for
application to the nasal cavity. They are ointments, creams or
gels.
Semi-solid nasal preparations comply with the requirements
of the monograph Semi-solid preparations for cutanecus
application (0132).

They are supplied in containers designed to deliver the
product to the site of application.

TESTS
Uniformity of dosage units (2.9.4rJ)
Unless otherwise prescribed or justified and authorised, semi
solid nasal preparations that are intended for systemic effect
and supplied in single-dose containers representing 1 dose of
medicinal product comply with the test or, where justified
and authorised, with the test for unifonnity of content shown
below. Herbal drugs and herbal drug preparations present in
the dosage form are not subject to the provisions of this
paragraph.

Uniformity of content (2.9.6)
Semi-solid nasal preparations that are intended for systemic
effect and supplied in single-dose containers representing
1 dose of medicinal product comply with me requirements
under Test B. Empty each container as completely as
possible and carry out the test on the individual contents.

NASAL WASHES

DEFINITION
Nasal washes are liquid preparations intended for cleansing
the nasal cavities. They are generally aqueous isotonic
solutions.

PRODUCTION
During development of nasal washes supplied in single-dose
containers, it-must be demonstrated that the nominal content
can be withdrawn from the container.

NASAL STICKS
DEFINITION
Nasal sticks comply with the monograph Sacks (1154).
____________________ POEIr
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Nasal Preparations of the British
Pharmacopoeia
In additwn to the above requirements of the European
Pharmacopoeia, thefollowing staumenu applyto any intranasal
solution, intranasal suspension, nasaldrops, nasalointment or
nasalspray that is the subject of an individual monograph in the
British Pharmacopoeia.

INTRANASAL SOLUTIONS AND
INTRANASAL SUSPENSIONS
DEFINITION
Intranasal Solutions and Intranasal Suspensions are intended
for administration to the nostrils for local or systemic effects.
When supplied in a container 6ned with a spray mechanism.
they may be entitled Nasal Spray.

LABELLING
The label states (I) the name and quantity of the active
ingredient; (2) the name and quantity of any added
substance; (3) that the preparation is for intranasal .
administration; (4) the date after which the preparation is not
intended to be used; (5) the conditions under which me
preparation should be stored.

NASAL DROPS
LABELLING
The label states (1) the name and quantity of the active
ingredient; (2) the instructions for using the Nasal Drops; (3)
the date after which the Nasal Drops are not intended to be
used; (4) the conditions under which the Nasal Drops should
be stored.

Oromucosal Preparations
(Ph. Bur. monograph 1807)

Oromucosal Preparations romply with the requirements of the
European Pharmacopoeia. These requirements are reproduced
below.
POE" _

This monograph does not apply to non-medicated demal
preparations or to preparations such as chewable tablets (0478),
medicated chewing gums (1239), oralIyophilisates and other solid
orsemi-solid preparations that arenot specifically listed in this
monograph. Where justifiedand muhonsed, thismonograph does
not applyto preparations for veterinary use.

DEFINITION
Oromucosal preparations are preparations intended for
administration to the oral cavity and/or the throat to deliver
active substances for a local or systemic effect. Preparations
intended for a local effect are designed to be administered to
a specific site within the oral cavity such as the gingivae
(gingival preparations), the teeth (dental preparations) or the
throat (oropharyngeal preparations). Preparations intended
for a systemic effect are designed to be absorbed primarily at
one or more sites on the oral mucosa (e.g. sublingual
preparations). Mucoadhesive preparations are intended to be
retained in the oral cavity by adhesion [0 the mucosal
epithelium and may modify systemic drug absorption at the
site of application. For many oromucosal preparations, it is
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likely that some proportion of the active substance(s) will be
swallowed and may he absorbed via the gastrointestinal tract.

Oromucosal preparations are liquid, semi-solid or solid
preparations containing one or more active substances in a
suitable vehicle. They may contain preservatives and other
excipients such as dispersing, suspending, thickening,
emulsifying, buffering, wetting, solubilising, stabilising,
flavouring and sweetening agents. Solid preparations may in
addition contain glidants, lubricants and excipients capable of
modifying me release of the active substance(s).

Where applicable, containers for oromucosal preparations
comply with the requirements for Materials usedfor the
manufacture of containers (3.1 and subsections) and Containers
(3.2 and subsections).

Several categories of oromucosal preparations may be
disUngWs
- gargles;
- mouthwashes;
- oromucosal solutions, emulsions and suspensions

(e.g. gingival and dental solutions, emulsions and
suspensions);

- semi-solid oromucosal preparations (e.g. gingival) dental
and oromucosal gels and pastes);

- oromucosal drops;
- oromucosal sprays (e.g. oropharyngeal and sublingual

sprays),
- pastilles and lozenges;
- compressed lozenges;
- sublingual tablets and buccal tablets;
- oromucosal capsules;
- mucoadhesive preparations;
- orodispersible films.

PRODUCTION
During the development of oromucosal preparations whose
formulation contains a preservative, the need for and the
efficacy of the chosen preservative shaU be demonstrated to
the satisfaction of the competent authority. A suitable test
method together with the criteria for judging the preservative
properties of the formulation are provided in genera] chapter
5.1.3. Bfficacy of antimicrobial preservation.

In the manufacture, packaging, storage and distribution of
oromucosal preparations, suitable measures are taken to
ensure their microbial quality; recommendations on this
aspect are provided in general chapter 5.1.4. Mitrobiological
quality of non-sterile pharmaceutical preparations and substances
for phannaceutical use.
In the manufacture of semi-solid and liquid oromucosal
preparations containing dispersed particles, measures are
taken to ensure a suitable and controlled particle size with
regard to me intended use.

TESTS
Uniformity of dosage units (2.9.4U)
Single-dose oromucosal preparations comply with the test or,
where justified and authorised, with the test for uniformity of
content and/or uniformity of mass shown below. Herbal
drugs and herbal drug preparations present in the dosage
fonn are not subject to the provisions of this paragraph.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
single-dose oromucosal preparations having a content of
active substance less than 2 mg or less than 2 per cent of the
total mass comply with the requirements under Test A
(compressed and moulded dosage forms) or Test B
(capsules). If the preparation contains more than one active
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substance, this requirement applies only to those substances
that correspond to the above conditions.

Unifonnity of mass (2.9.5)
Solid single-dose oromucosal preparations comply with the
test. If the test for me uniformity of content is prescribed for
all active substances, the test for uniformity of mass is not
required.

LABELLING
The label states the name of any added preservative.

GARGLES
DEFINITION
Gargles are liquid oromucosal preparations intended for
gargling to deliver active substances for a local effect. They
are not to be swallowed.

They are aqueous solutions containing one or more active
substances. They may contain excipients to adjust the pl-l,
which, as far as possible, is neutral.
Gargles are supplied as ready-to-use solutions or
concentrated solutions to be diluted. They may also be
prepared from powders or tablets to be dissolved in water
before use.

MOUTHWASHES
DEFINITION
Mouthwashes are liquid oromucosal preparations intended
for use in contact with the mucous membrane of the oral
cavity. They are not to be swallowed.

They are aqueous solutions containing one or more active
substances. They may contain excipients to adjust the pH,
which, as far as possible, is neutral.

Mouthwashes are supplied as ready-to-use solutions or
concentrated solutions to be diluted. They may also be
prepared from powders or tablets to be dissolved in water
before use.

OROMUCOSAL SOLUTIONS, EMULSIONS
AND SUSPENSIONS
DEFINITION
Oromucosal solutions, emulsions and suspensions are liquid
preparations intended for administration to the oral cavity or
to a specific part of the oral cavity such as the gingivae
(gingival solutions, emulsions or suspensions) or the teeth
(dental solutions, emulsions or suspensions), by means of a
suitable applicator.

Oromucosal emulsions may show evidence of phase
separation but are readily redispersed on shaking.
Oromucosal suspensions may show a sediment that is readily
dispersed on shaking to give a suspension that remains
sufficiently stable to enable the correct dose to be delivered.

SEMI-SOLID OROMUCOSAL
PREPARATIONS
DEFINITION
Semi-solid oromucosal preparations are hydrophilic gels,
creams, ointments or pastes intended for administration to
the oral cavity or to a specific part of the oral cavity such as
the gingivae (gingival gels, creams, ointments and pastes) or
the teeth (dental gels, creams, ointments and pastes). They
may be supplied in single-dose containers.
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Semi-solid oromucosal preparations comply with the
requirements of the monograph Semi-solid preparations for
cuta,reous application (0132).

OROMUCOSAL DROPS
DEFINITION
Oromucosal drops are liquid preparations intended for
instillation into the oral cavity or onto a specific part of the
oral cavity to deliver active substances for a local or systemic
effect. They are solutions, emulsions or suspensions.

Oromucosal drops that are emulsions may show evidence of
phase separation but are readily redispersed on shaking.
Oromucosal drops that are suspensions may show a sediment
that is readily dispersed on shaking to give a suspension that
remains sufficiently stable to enable the correct dose to be

TESTS
Unless otherwise prescribed or justified and authorised,
oromucosal drops intended for a systemic effect and supplied
in-single-dose containers comply with the following tests.

Unifonnity of dosage units (2.9.41J)
Oromucosal drops supplied in single-dose containers comply
with the test or, where justified and authorised, with the test
for uniformity of mass or uniformity of content shown below.
Herbal drugs and herbal drug preparations present in the
dosage fonn are not subject to the provisions of this
paragraph.

Uniformity of mass
Oromurosal drops thai aresolutions _ply wi'h 'he following
test Weigh individually the contents of 10 containers
emptied as completely as possible, and determine the average
mass. Not more than 2 of me individual masses deviate by
more than 10 per cent from the average mass, and none
deviates by more than 20 per cent.

Unifonnity of content (2.9.6)
Oromucosal drops that areemulsions or suspensions comply wt"th
the requirements under Test B Empty each container as
completely as possible and carry out the test on the
individual contents.

OROMUCOSAL SPRAYS
DEFINITION
Oromucosal sprays are liquid preparations intended for
spraying into the oral cavity or onto a specific part of the oral
cavity such as under the tongue (sublingual sprays) or into
the throat (oropharyngeal sprays) to deliver active substances
for a local or systemic effect. They are solutions, emulsions
or suspensions.

Oromucosal sprays that are emulsions may show evidence of
phase separation but are readily redispersed on shaking.
Oromucosal sprays that are suspensions may show a
sediment that is readily dispersed on shaking to give a
suspension that remains sufficiently stable to enable the
correct dose to be delivered.

Oromucosal sprays are usuaUy supplied in multidose
containers with atomising devices or in pressurised containers
having a suitable adaptor, with or without a metering dose
valve. The containers comply with me requirements of the
monograph Pressurised pharmaceutical preparations (0523).

The size of the droplets generated is such that spray
deposition is localised in the oral cavity or in the throat as
intended.
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TESTS
Unless otherwise prescribed or justified and authorised,
metered-dose oromucosal sprays and sublingual sprays
intended for a systemic effect comply with the following tests,

Prepare and use thecontainers as directed in the instructions to the
patient.

Uniformity of dosage unit. (2.9.40)
Metered-dose oromucosal sprays and sublingual sprays
comply with the test OC, where justified and authorised, with
the test for uniformity of mass or uniformity of delivered
dose shown below. Herbal drugs and herbal drug
preparations present in the dosage form are not subject to the
provisions of this paragraph.

In the case of metered-dose oromucosal sprays and subHngual
sprays that are solutions, proceed as folkrws Take 1 container. .

shake for 5 s and discharge again to waste. Repeat the
procedure for a further 3 actuations. Weigh the container)
discharge once to waste and weigh the container again.
Calculate the difference between the 2 masses. Repeat the
procedure for a further 9 containers. Determine the mass
variation (2.9.40).

Uniformity of rnass
iHeured-dQse oromucosol sprays and subh'ngual sprays that are
solutions <amply with thefollowing test.

Take 1 container and discharge once to waste. Wait for a
minimum of 5 s, shake for 5 s and discharge again to waste.
Repeat the procedure for a further 3 actuations. Weigh the
container) discharge once to waste and weigh the container
again. Calculate the difference between the 2 masses. Repeat
the procedure for a further 9 containers.

The preparation complies with the test if not more than 2 of
the individual values deviate by more than 25 per cent from
the average value and none deviates by more than
35 per cent.

Uniformity of delivered dose
Metered-dose oromucosa/ sprays and subh'ngual sprays that are
emulsions or suspensions romply with thefollowing test Use an
apparatus capable of quantitatively retaining the dose leaving
the metered-dose container.

Take 1 container) shake for 5 s and discharge once to waste.
Wait for a minimum of 5 s, shake for 5 s and discharge again
to waste. Repeat the procedure for a further 3 actuations.
After 2 s, discharge 1 dose into the coUecting vessel.
Quantitatively collect the contents of the apparatus by
successive rinses and determine the content of active
substance in the combined rinses. Repeat the procedure for a
further 9 containers.

Unless otherwise justified and authorised) the preparation
complies with the test ifnot more than I of the individual
contents is outside the limits of75 per cent to 125 per cent
and none is outside the limits of 65 per cent to 135 per cent
of the average content.

If 2 or maximum 3 individual contents are outside the limits
of 75 per cent to 125 per cent but within thelimits of
65 per cent to 135 per cent of the average content) repeat the
test for 20 more containers. The preparation complies with
the test if not more than 3 individual contents of the 30
individual contents are outside the limits of 75 per cent (0

125 per cent and none is outside the limits of 65 per cent to
135 per cent of the average content.
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PASTILLES AND LOZENGES
DEFINITION
Pastilles and lozenges are solid oromucosal preparations
intended to he sucked and to dissolve or disintegrate slowly
in the mouth (Q deliver active substances, usually for a local
effect in the oral cavity and the throat". They are single-dose
preparations containing one or more active substances,
usually in a flavoured and sweetened base.

Pastilles are soft) flexible preparations prepared by moulding
of mixtures containing natural or synthetic polymers or gums
and sweeteners.

Lozenges are hard preparations prepared by moulding.

COMPRESSED LOZENGES

Compressed lozenges are solid oromucosal preparations
intended to be sucked to deliver active substances for a local
or systemic effect. They are single-dose preparations) often
rhomboid in shape, prepared by compression.

Compressed lozenges comply with the general definition of
tablets.

PRODUCTION
In the manufacture of compressed lozenges) measures are
taken to ensure that they possess suitable mechanical strength
to resist handling without crumbling or breaking. This may
be demonstrated by perfonning tests described in general
chapters 2.9.7. Friabilit;y of uncoated tablets and 2.9.8.
Resistance to crushing of tablets.

TESTS
Dissolution
Unless otherwise justified and authorised) for compressed
lozenges intended for a systemic effect) a suitable test is
carried out to demonstrate the appropriate release of the
active substancets), for example one of the tests described in
general chapter 2.9.3. Dissolution of solid dosage fonns.

SUBLINGUAL TABLETS AND BUCCAL
TABLETS
DEFINITION
Sublingual tablets ~d buccal tablets are solid oromucosal
preparations intended for application under the tongue or to
the buccal cavity) respectively) to deliver .active substances for
a systemic effect. They are single-dose preparations prepared
by compression of mixtures of powders or granulations into
tablets with a shape suitable for the intended use.

Sublingual tablets and buccal tablets comply with the general
definition of tablets.

PRODUCTION
In the manufacture of sublingual tablets and buccal tablets)
measures are taken to ensure that they possess suitable
mechanical strength to resist handling without crumbling or
breaking. This may be demonstrated by performing tests
described in general chapters 2.9.7. Friabilit;y of uncoated
tablets and 2.9.8. Resistance to crushing of tablets.

TESTS
Dissolution
Unless otherwise justified and authorised) a suitable test is
carried out to demonstrate me appropriate release of the
active substancefs), for example one of the tests described in
general chapter 2.9.3. Dissolution of solid dosagefonns.
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OROMUCOSAL CAPSULES
DEFINITION
Oromucosal capsules are soft capsules intended to be chewed
or sucked.

MUCOADHESIVE PREPARATIONS
DEFINITION
Mucoadhesive preparations are oromucosaJ solid or semi
solid preparations intended for application to the buccal
mucosa to deliver active substances for a systemic effect over
an extended period of time.

They may be supplied as mucoadhesive buccal tablets, as
buccal films or as other solid or semi-solid mucoadhesive
preparations. They usually contain hydrophilic polymers,
which on wetting with the saliva produce a hydrogel that
adheres to the buccal mucosa; in addition, buccal films may
dissolve.
Mucoadhesive buccal tablets are prepared by compression
and may be single- or multilayer tablets.

Buccal films consist of single-or multilayer sheets of suitable
materials.

PRODUCTION
In the manufacture of mucoadhesive buccal tablets and of
buccal films, measures are taken to ensure that they possess
suitable mechanical strength [0 resist handling without
crumbling or breaking. For mucoadhesive buccal tablets this
may be demonstrated by eperfonning tests described in
general chapters 2.9.7. Friability of unroared tablets and 2.9.8.
Resistance to crushing of tablets.

TESTS
Dissolution
Unless otherwise justified and authorised, a suitable test is
carried out to demonstrate the appropriate release of the
active substance(s), for example one of the tests described in
general chapter 2.9.3. Dissolution of solid dosage forms,

ORODISPERSIBLE FILMS
DEFINITION
Orodispersible films are solid oromucosal preparations
intended for administration in the mouth, where they
disperse rapidly [0 deliver active substances. They consist of
single- or multilayer sheets of suitable materials.

PRODUCTION
In the manufacture of orodispersible films, measures are
taken to ensure that they possess suitable mechanical strength
to resist handling without being damaged.

TESTS
Dissolution
Unless otherwise justified and authorised, a suitable test is
carried out to demonstrate the appropriate release of the
active substance(s), for example one of the tests described in
general chapter 2.9.3. Dissolution of solid dosa!e forms.
----------------'-----,"""
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Parenteral Preparations
(Ph. Eu,. monograph 0520)

PhE" _

The requirements of thismonograph do not neussan7y applyto
products den"ved from human blood, to immunological preparations
or to radiopharmaceutical preparations. Special requirements may
apply to preparations for veten·nary use depending on the animal
species for which the preparation is intended.

DEFINITION
Parenteral preparations are sterile preparations intended for
administration into the human or animal body. They may be
administered by injection, infusion or implantation.

They are liquid, semi-solid or solid preparations containing. ... ..
preparations for injection or infusion are solutions, colloidal
dispersions, emulsions or suspensions.

Parenteral preparations may contain suitable excipienrs, for
example to adjust the tonicity of the preparation relative to
blood, to adjust or stabilise the pH, to increase the solubility
of the active substances, to stabilise the preparation or to
provide adequate antimicrobial properties. The excipients do
not adversely affect the intended medicinal action or, at the
concentrations used, cause toxicity or undue local irritation.

Wherever possible, containers for parenteral preparations are
made from materials that are sufficiently transparent to
permit the visual inspection of the contents, except for
implants and in other justified and authorised cases.

Where applicable, containers for parenteral preparations
comply with the requirements for Materials usedfor the
manufattureof containers (3.1 and subsections) and Conrainers
(3.2 and subsections). Parenteral preparations intended for
chronic use or total parenteral nutrition should have
appropriate limits for specific components or elements, taking
long-term toxicity into account.

Parenteral preparations are supplied in glass containers
(3.2.1) or in other containers such as plastic containers
(3.2.2,3.2.2.1 and 3.2.9) and prefiUed syringes.
The tightness of the container is ensured by suitable means.
Closures ensure a good seal, prevent micro-organisms and
other contaminants from entering the container and closure
system and usually permit the withdrawal of a pan or all of
the contents without the closure being removed. The plastic
materials or elastomers (3.2.9) used to manufacture the
closures are sufficiently finn and elastic to allow the passage
of a needle without shedding of particles contaminating the
preparation. Closures for multidose containers are sufficiently
elastic to ensure that the puncture is resealed when the
needle is withdrawn.

Several categories of parenteral preparations may be
distinguished:
- injections;
- infusions;
- concentrates for injections or infusions;
- powders for injections or infusions;
- gels for injection;
- implants;
- intravitreal preparations.

PRODUCTION
During the development of parenteral preparations whose
formulation contains a preservative, the need for and the
efficacy of the chosen preservative shall be demonstrated to
the satisfaction of the competent authority. A suitable test
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INJECTIONS
DEFINITION

. arations usuall
administered as a bolus injection. They are solutions,
colloidal dispersions, emulsions or suspensions containing
one or more active substances and any added excipients in
water, in a suitable non-aqueous liquid, or in a mixture of
these vehicles. The non-aqueous liquid may be non-sterile If
justified and authorised.

Solutions for injection, examined under suitable conditions of
visibility, are practically free from particles.

Emulsions for injection do not show any evidence of phase
separation. Suspensions for injection may show a sediment
that is readily dispersed on shaking to give a suspension that
remains sufficiently stable to enable the correct dose to be
delivered.
Aqueous injections supplied in multldose containers contain
a suitable preservative at a suitable concentration except
where the preparation itself has adequate antimicrobial
properties. When an injection is supplied in a multidose
container, the precautions to be taken for its administration
and more particularly for its storage between successive
withdrawals are stated on the label.

Aqueous injections that are prepared using aseptic
precautions and that cannot be terminally sterilised may
contain a suitable preservative at a suitable concentration.

No preservative is added when:
_ the volume to be injected in a single dose exceeds 15 ml.,

unless otherwise justified;
- the injection is intended for administration by routes

where, for medical reasons, a preservative is not
~cceptable, such as intracisternally, epidurally,
mtrathecally or by any route giving access to the
cerebrospinal fluid, or intra- or retro-ocularly.

Such preparations are supplied in single-dose containers.

PRODUCTION
In the manufacture of injections containing dispersed
particles, measures are taken to ensure a suitable and
controlled particle size with regard to the intended use.

For injections supplied in single-dose containers, the volume
of the injection in the container is sufficient to permit the
withdrawal and administration of the nominal dose (2.9.17).

TESTS
Uniformity of dosage units (2.9.40)
Emulsions and suspensions for injection supplied in single
dose containers comply with the test or, where justified and
authorised, with the test for uniformity of content shown
below. Herbal drugs and herbal drug preparations present in
me dosage fonn are not subject to the provisions of this
paragraph.

dose is 15 mL or more and is equivalent to a dose of 0.2 mL
or more per kilogram of body mass.

STORAGE
In a sterile, airtight, tamper-evident container.

LABELLING
The label Slates:
- the name a~d concentration of any added preservative;
_ where applicable, that the solution is to be used with a

final filter;
- where applicable, that the preparation is free from

bacterial endotoxins or that it is apyrogenic.

method together with criteria for judging the preservative
properties of the formulation are provided in general chapter
5.1.3. Efficacyof antimiaobialpreservation.
Parenteral preparations are prepared using materials and
methods designed to ensure sterility and to avoid the
introduction of contaminants and the growth of micro
organisms; recommendations on this aspect are provided in
general chapter 5.1. 1. Methods ofprepararron of st<rile products.

Water used in the manufacture of parenteral preparations
complies with the requirements for water for injections in
bulk given in the monograph Wate' for injections (0169).

Liquid preparations for injection or infusion, examined under
suitable conditions of visibility, are practically free from
particles.

Recommendations on testing forvisible partides are given in

TESTS
Particulate contamination: sub-visible particles (2.9.19)
Liquid preparations for injection or infusion, if applicable
after reconstitution, comply with the test. Unless otherwise
justified and authorised, suspensions, emulsions and gels for
injection comply with the test.

In the case of preparations for subcutaneous or intramuscular
injection, higher limits may be appropriate.
Radiopharmaceutical preparations are exempt from these
requirements. Preparations for which the label states that the
product is to be used with a final filter are exempt from these
requirements, providing it has been demonstrated that the
filtrate complies with the test.

For preparations for veterfuary use, when supplied in
containers with a nominal content of more than 100 mL and
when the content is equivalent to a dose of more than
1.4 mL per kilogram of body mass, liquid preparations for
in!eetion or infusion, if applicable after reconstitution, comply
With the test for particulate contamination: sub-visible
particles.

Particulate contamination: visible particles (2.9.20)
Liquid preparations for injection or infusion, if applicable
after reconstitution, examined under suitable conditions of
visibility, are practically free from visible particles.

Recommendations on testing for visible partidesa~ given in
general chapter 5.17.2.

Preparations for which the label states that the product is to
be used with a final filter are exempt from these
requirements, providing it has been demonstrated that the
filtrate complies with the test.

Sterility (2.6.1)
Parenteral preparations comply with the test.

Bacterial endotoxins .. pyrogens
Parenteral preparations for human use, if applicable after
reconstitution or dilution, comply with the test for bacterial
endotoxins (2.6.14) or, where justified and authorised, with
the test for pyrogens (2.6.8). Recommendations on the limits
for bacterial endotoxins are given in general chapter 5.J.10.
The limit for intravitreal preparations is expressed per eye.

Where the label states that the preparation is free from
bacterial endotoxins or that it is apyrogenic, the preparation
complies with the test for bacterial endotoxins (2.6.14) or
with the test for pyrogens (2.6./I), respectively.

Parenteral preparations for veterinary use comply with the
test for bacterial endotoxins (2.6.14) or wilh the test for
pyrogens (2.6.!f) when the volume to be injected in a single
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Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
emulsions and suspensions for injection supplied in single
dose containers and having a content of active substance less
than 2 mg or less than 2 per cent of the total mass comply
with the requirements under Test A. If the preparation
contains more than one active substance, the requirement
applies only [0 those substances that correspond (0 me above
conditions.

INFUSIONS
DEFINITION
Infusions are sterile liquid parenteral preparations intended
for administration in large volumes, usually slowly over a
given period of time. They are aqueous solutions, colloidal
dis ersions or emulsions with an a ueous continuous hase.
Their tonicity is usually adjusted relative to blood. They do
not contain any added preservatives.

Solutions for infusion, examined under suitable conditions of
visibility, are practically free from particles.

Emulsions for infusion do not show any evidence of phase
separation.

PRODUcnON
In the manufacture of infusions containing dispersed
panicles, measures are taken to ensure a suitable and
controlled particle size with regard to the intended use.

The volume of the infusion in the container is sufficient to
permit the withdrawal and administration of the
nominal dose (2.9.17)..

CONCENTRATES FOR INJECTIONS OR
INFUSIONS
DEFINTIlON
Concentrates for injections or infusions are sterile solutions
or dispersions intended for injection or infusion after dilution
to the prescribed volume with a prescribed liquid. After
dilution, they comply wirh the requirements for injections or
for infusions.

LABELLING
The label states that the preparation must be diluted before
injection or infusion.

POWDERS FOR INJECTIONS OR
INFUSIONS
DEFINITION
Powders for injections or infusions are sterile parenteral
preparations intended for injection or infusion after
reconstitution with the prescribed volume of a prescribed
sterile liquid. They may be prepared by Iyophilisation.

They are supplied in their final containers and, when
reconstituted, rapidly form either practically particle-free
solutions or uniform dispersions. After dissolution or
dispersion, they comply with the requirements for injections
or for infusions.

Freeze-dried products for parenteral administration are
considered to be powders for injections or infusions.

PRODUcnON
For freeze-dried products for parenteral administration) the
uniformity of content and uniformity of mass are ensured by
the in-process control of the amount of the solution prior to
freeze-drying.
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TESTS
Uniformity of dosage units (2.9.411)
Powders for injections or infusions comply with the test or,
where justified and authorised, with the tests for uniformity
of content andlor uniformity of mass shown below. Herbal
drugs and herbal drug preparations present in the dosage
form are not subject to the provisions of this paragraph.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised)
powders for injections or infusions having a content of active
substance less than 2 mg or less than 2 per cent of the total
mass, or with a unit mass equal to or less than 40 mg comply
with the requirements under Test A. If the preparation
contains more than one active substance, the requirement
applies only to those substances that correspond to the above
conditions.

Uniformity of rna.. (2.9.5)
Powders for injections or infusions comply with the test.
If the test for uniformity of content is prescribed for aU the
active substances) the test for uniformity of mass is not
required.

LABELLING
The label stares the instructions for the preparation of
injections and infusions.

GELS FOR INJECTION
DEFINITION
Gels for injection are sterile viscoelastic parenteral
preparations formulated to ensure modified release of the
active substance(s) at the site of injection.

TESTS
Release of active substance(s)
A suitable test is carried out to demonstrate the appropriate
release of the active substance(s).

IMPLANTS
DEFINITION
Implants are sterile solid preparations of a size and shape
suitable for parenteral implantation and release of the active
substance(s) over an extended period of time. Each dose is
supplied in a sterile container.

TESTS
Release of acdve substance(s)
A suitable test is carried out to demonstrate the appropriate
release of the active substance(s).

Uniformity of dosage units (2.9.411)
Implants comply with the test or, where justified and
authorised) with the tests for uniformity of content and/or
uniformity of mass shown below.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
implants having a content of active substance less than 2 mg
or less than 2 per cent of the total mass, or with a unit mass
equal to or less than 40 mg comply with the requirements
under Test A. If the preparation contains more man one
active substance, the requirement applies only to thos-e
substances that correspond to the above conditions.

Uniformity of mass (2.9.5)
Implants comply with the test. If the test for uniformity of
content is prescribed for aU the active substances, the test for
uniformity of mass is not required.
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INTRAVITREAL PREPARATIONS
DEFINITION
Intravitreal preparations are sterile parenteral preparations
intended for administration or implantation into the vitreous
humour. They are solutions, colloidal dispersions, emulsions,
suspensions or implants and comply whh the requirements
for injections or implants, as appropriate. Unless otherwise
justified and authorised, they are supplied in single-dose
containers and do not contain any preservatives.
_____________________ PhE<I

INFUSIONS
LABELLING
The label states that the infusion should not be used ifvisible
particles are present.

CONCENTRATED SOLUTIONS FOR
INJECTIONS
LABELLING
The label states that the solution must be diluted before use.
Do not use if visible particles are present.

*

**** ** ** *
Oral Powders
(Ph.'Eur. monograph 1/65)

Oral Pouuien comply with the requirements of 'he European
Pharmacopoeia. These requirements are reproduced be/ow.
PhE<I _

Requirements for powders co be usedfor thepreparation of oral
solutions or suspensions aregiven in the monograph Liquid
preparations for oraluse (0672). Whe'"justified and authorised,
the requirements of this monograph do not applyco oralpowders
intended for veterinary use.

DEFINITION
Oral powders are preparations consisting of solid, loose, dry
particles of varying degrees of fineness. They contain one or
more active substances, with or without excipients and, if
necessary, colouring matter authorised by the competent
authority and flavouring substances. They are generally
administered in or with water or another suitable liquid.
They may also be swallowed directly. They are presented as
single-dose or multidose preparations.

Where applicable, containers for oral powders comply with
the requirements of Materials used for the momifac",,,, of
containers (3.1 and subsections) and Containers (3.2 and
subsections).
Multidose oral powders require the provision of a measuring
device capable of delivering the quantity prescribed.
Each dose of a single-dose powder is enclosed in an
individual container, for example a sachet or a vial.

PRODUCTION
In the manufacture of oral powders, measures are taken to
ensure a suitable particle size with regard to the intended use.

In the manufacture, packaging) storage and distribution of
oral powders, suitable measures are taken to ensure their
microbial quality; .recommendations on this aspect are
provided in general chapter 5.1.4. Miaobiological qualityof
non-sterile pharmaceutical preparations and substances for
pharmaceutical use,

TESTS
Uniformity of dosage units
Single-dose oral powders comply with the test for uniformity
of dosage units (2.9.40) or, where justified and authorised,
with the tests for uniformity of content and/or uniformity of
mass sbown below. Herbal drugs and herbal drug
preparations present in the dosage form are not subject to the
provisions of this paragraph.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
single-dose oral powders with a content of active substance
less than 2 mg or Jess than 2 per cent of the total mass

Parenteral Preparations of the British
Pharma
In addi,ion to the above requirements of the European
Pharmacopoeia, thefollowing statements apply10 attV injections,
infusions, powders for injetu·ons or concentrated solutions for
injections that are the subjut of an individual monograph in the
British Pharmacopoeia:

DEFINITION
Definition of a particular Parenteral Preparation as a
solution, emulsion or suspension in Water for Injections does
not preclude the inclusion of suitable excipients where
necessary for the purposes referred to in the requirements of
the European Pharmacopoeia above. In particular, aqueous
Parenteral Preparations for administration by the
subcutaneous, intradermal, intramuscular, or, in the case of
larger volumes, intravenous route, should ifpossible be made
isotonic with blood by the addition of Sodium Chloride or
other suitable substances. However if buffering agents are
used in preparations intended for intraocular or intracardiac
injection, or in preparations that may gain access [0 the
cerebrospinal fluid, great care should be taken to ensure that
the nature and concentration of the chosen agent are suitable
for the intended route of administration.

Where the active ingredient is susceptible to oxidative
degradation appropriate precautions, such as the addition of
a suitable antioxidant or storage under oxygen-free nitrogen
or other suitable Inert gas, should be taken.

PRODUCTION
Methods of sterilisation that may be used in the manufacture
of Parenteral Preparations are described in Appendix XVIll.
Where a direction is given to use Water for Injections in the
manufacture of a Parenteral Preparation, Water for Injections
in bulk is used. Where the use of Water for Injections free
from dissolved air or Water for Injections free from dissolved
carbon dioxide is specified, water freshly prepared by the
process described under Water for Injections is boiled for at
least 10 minutes with as little exposure to air as possible,
cooled with precautions to exclude air and carbon dioxide,
and sterilised by heating in an auuxlave.

STORAGE
Closures used for containers of oily parenteral preparations
should be made of oil-resistant materials.

INJECTIONS
LABELLING
The label states that the injection should not be used if
visible particles are present.
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comply with test B for uniformity of contenr of single-dose
preparations. If the preparation has more than one active
substance, the requirement applies only to those substances
that correspond to the above conditions.

Uniformity of mass (2.9.5)
Single-dose oral powders comply with the test for uniformity
of mass of single-dose preparations. If the test for uniformity
of content is prescribed for all the active substances, the test
for uniformity of mass is not required.

Uniformity of mass of delivered doses from mulddose
containers (2.9.27)
Oral powders supplied in multidose containers comply with
the test.

STORAGE
If the preparation contains volatile ingredients, or the

Powders for cutaneous application are presented as single
dose powders or multidose powders. They are free from
grininess. Powders specifically intended for use on large open
wounds or on severely injured skin are sterile"

Multidose powders for cutaneous application may be
dispensed in sifter-top containers, containers equipped with a
mechanical spraying device or in pressurised containers.

Powders dispensed in pressurised containers comply with the
requirements of Pressurised pharmaceutical preparations (0523).
Where applicable, containers for powders comply with the
requirements of Maten"als usedfor themanufacture of containers
(3.1 and subsections) and Containers (3.2 and subsections).

PRODUCTION
In the manufacture of powders for cutaneous application,
measures are taken to ensure a suitable particle size with

____________________ PIIE<8

STORAGE
In an airtight container.

PIlE" _

Where justified and authoris~ the requirements of thismonograph
do not applyto powdm for cutaneo",application intended for
veterinary use.

In the manufacture" packaging, storage and distribution of
powders for cutaneous application, suitable measures are
taken to ensure their microbial quality; recommendations on
this aspect are provided in general chapter 5.1.4.
Microbiological qualityof non-sterile pharmaceutical preparations
and substanusfor pharmaceutical use.
Sterile powders for cutaneous application are prepared using
materials and methods designed to ensure sterility and to
avoid the introduction of contaminants and the growth of
micro-organisms; recommendations on this aspect are
provided in general chapter 5.1.1. Methods of preparation of
stetile products.

TESTS
Fineness
If prescribed, the fineness of a powder is determined by the
sieve test (2.9.35) or another appropriate method,

Uniformity of dnsage units
Single-dose powders for cutaneous application comply with
the test for uniformity of dosage units (2.9.4(/) Of, where
justified and authorised, with the tests for uniformity of
content and/or uniformity of mass shown below" Herbal
drugs and herbal drug preparations present in the dosage
form are not subject to the provisions of this paragraph.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
single-dose powders for cutaneous application with a content
of active substance less than 2 mg or less than 2 per cent of
the total mass comply with test B for uniformity of content of
single-dose preparations. If the preparation has more than
one active substance, the requirement applies only to those
substances that correspond to the above conditions.

Uniformity of mass (2.9.5)
Single-dose powders for cutaneous application comply with
the test for uniformity of mass of single-dose preparations.
If the test for uniformity of content is prescribed for aU the
active substances, the test for uniformity of mass is not
required.

Sterility (2.6.1)
Where the label indicates that the preparation is sterile, it
complies with the test for sterility.

LABELLING
The label states, where applicable, that the preparation is
sterile.
___~ Pf>E<8

**.* ** •
* *'.*

Topical Powders

TESTS
Unless otherwise justified and authorised, the preparation
complies with the following test.

Disintegration
Place 1 dose of the effervescent powder in a beaker
containing 200 mL of waterRat 15-25 °C; numerous
bubbles of gas are evolved" When the evolution of gas around
the particles ceases, the powder has disintegrated, being
either dissolved or dispersed in the water. Repeat the
operation on 5 further doses. The preparation complies with
the test if each of the 6 doses used disintegrates within
5 min.

EFFERVESCENT POWDERS
DEFINITION
Effervescent powders are presented as single-dose or
multidose preparations and generally contain acid substances
and carbonates or hydrogen carbonates that react rapidly in
the presence of water to release carbon dioxide" They are
intended to be dissolved or dispersed in water before
administration.

(powders for Cutan""", Appllwtion, Ph. Eur.
monograph 1166)

Topical Powdm comply with the requirements of the European
Pharmacopoeia monograph for Pouiders for Cutaneous
Application. These requirements are reproduced below.

DEFINITION
Powders for cutaneous application are preparations consisting
of solid, loose, dry particles of varying degrees of fineness.
They contain one or more active substances, with or without
excipients and, if necessary, colouring matter authorised by
the competent authority.
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Topical Powders of the British
Pharmacopoeia
In addition to the. above requirements of the European
Pharmacopoeia.. thefollowing statements applyto loose dusting
powders that areehe subject of an individual monograph in the
British Pharmacopoeia.

DUSTING POWDERS
DEFINITION
Dusting Powders are finely divided powders that are
intended to be applied to the skin for therapeutic,
prophylactic or lubricant purposes.

STORAGE
us

Pressurised Pharmaceutical
Preparations
(Ph. Eur. monograph 0523)

Pressurised Pharmaceutical Preparations _ply with the
requirements of the European Pharmacopoeia. These requirements
are reproduced below.
Ph,,, _
Additionalrequirements for preparations presented in pressurised
containers may befound, where appropriate) in othergeneral
monographs, for example Preparations for inhalation (0671),
Liquidpreparations for curan""" application (0927), Powders for
cutaneous appli<ation (1166), Nasalpreparations (0676) and
Ear prepara,;om (0652).

DEFINITION
Pressurised pharmaceutical preparations are usually
multidose preparations presented in special containers under
pressure of a gas and often fitted with a metering valve) and
contain one or more active substances. The preparations are
released from the container, upon actuation of an appropriate
valve, in the form of an aerosol (dispersion of solid or liquid
particles in a gas, the sjze of the particles being adapted to
the intended use) or of a liquid or semisolid jet such as a
foam. The pressure for the release is generated by suitable
propellants,
The preparations are intended for local application to the
skin or to mucous membranes of various body orifices, or for
inhalation. Pressurised pharmaceutical preparations are
provided with a delivery device appropriate for the intended
application. Pressurised pharmaceutical preparations intended
to be used on severely injured skin or large open wounds are
sterile and comply with the test for sterility. Suitable
excipients may also be used, for example solvents,
solubilisers, emulsifying agents, suspending agents and
lubricants for thevalve to prevent clogging.
Pressurised pharmaceutical preparations may have the
following components. '
PropeOants The propellants are either gases liquefied under
pressure or compressed gases or low-boiling liquids.
Liquefied gases are, for example, fluorinated hydrocarbons
and low-molecular-mass hydrocarbons (such as propane and
butane). Compressed gases are, for example, carbon dioxide,
nitrogen and nitrous oxide.
Mixtures of these propellants may be used to obtain optimal
solution properties and desirable pressure, delivery and spray
characteristics.

2022

Containers The containers are tight and resistant to the
internal pressure and may be made of metal, glass, plastic or
combinations of these materials. They are compatible with
their contents. Glass containers are protected with a plastic
coating.
Sprayingdeoice The valve keeps the container tightly closed
when not in use and regulates the delivery of the contents
during use. The spray characteristics are influenced by the
type of spraying device, in particular by the dimensions,
number and location of orifices. Some valves provide a
continuous release, others (metering valves) deliver a defined
quantity of product upon each valve actuation.

The various valve materials in contact with the contents are
compatible with them.

PRODUCTION
peer req

selection of propellants, me particle size and the dose
delivered by the metering valve, depending on the intended
application. Sterile pressurised preparations are prepared
using materials and methods designed to ensure sterility and
[0 avoid the introduction of contaminants and the growth of
micro-organisms; recommendations on this aspect are
provided in general chapter 5.1.1. Metlwdsof preparatian of
sterile ptoducts.

TESTS
Sterility (2.6. J)
Where the label indicates that the preparation is sterile, it
complies with the test for sterility.

LABELLING
The label stares:
- where applicable, that the preparation is sterile;
- the method of use;
- any precautions to be taken;
- for a container with a metering valve, the quantity of

active substance delivered per actuation.____________________ Ph,,,

Medicated Plasters
(ph. Eur. monograph 3032)

Ph'" __~ ,_------
DEFlNlTION
Medicated plasters are flexible preparations intended for
application to the skin (both unbroken and injured), usually
for a local effect, over a certain period of time. They are
designed to maintain the active substance(s) in close contact
with the skin £0 allow them to be absorbed slowly and act as
protective, keratolytic or antimicrobial agents. By prolonged
contact with the site of application, they provide protection,
support or occlusion.

Medicated plasters are single-dose or multidose preparations,
presented in a range of sizes directly adapted to their
intended use or as larger sheets to be cut before use.

They consist of an adhesive substrate, possibly coloured,
containing one or more active substances in a suitable basis,
This substrate is spread as a uniform layer on an appropriate
support: and is covered by a suitable protective liner, which is
removed before the plaster is applied to the skin.
The protective liner does not detach the active substance
adhesive layer from the outer backing layer when removed.
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Medicated piasters adhere finnly to the skin when applied
with gentle pressure and can be peeled off without causing
appreciable injury to the skin or detachment of the active
substance-adhesive layer from the backing layer. They do not
cause undue skin irritation or sensitisation.

Medicated plasters intended for use on severely injured skin
are sterile.

PRODUCTION
During the development of medicated plasters whose
Cannulation contains a preservative, the need for and the
efficacy of the chosen preservative shall be demonstrated to
the satisfaction of the competent authority. A suitable test
method together with criteria for judging the preservative
properties of the Connulation are provided in general chapter
5.1.3. Efficacy 0/antimicrobial preservation.
In the
medicated plasters, suitable measures are taken [0 ensure
their microbial quality; recommendations on this aspect are
provided in general chapter 5.1.4. MkrobiokJgical qualll)' of
non-sterile phannaceuticaJ preparations and substances for
pharmaceutical use.
In the manufacture of medicated plasters containing one or
more active substances that are not dissolved in the adhesive
layer, measures are taken to ensure appropriate homogeneity
of the preparation as well as a suitable and controlled particle
size with regard to the intended use.

Sterile medicated plasters are prepared using materials and
methods designed to ensure sterility and to avoid the
introduction of contaminants and the growth of micro
organisms; recommendations on this aspect are provided in
general chapter 5.1.1. Methods of preparation of sterile products.
A suitable test may be required during manufacture to
demonstrate the appropriate release of the active
substance(s).

TESTS
Uniformity of dosage units (2.9.41J)
Single-dose medicated plasters intended for a systemic effect
comply with the test or, where justified and authorised, with
the test for uniformity of content shown below. Herbal drugs
and herbal drug preparations present in the dosage form are
not subject to the provisions of this paragraph.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
single-dose medicated plasters intended for a systemic effect
comply with the requirements under Test C.

Dissolution
A suitable test may be required to demonstrate the
appropriate release of the active substancefs), for example
one of the tests described in general chapter 2.9.4. Dissolution
USt for pauhes.

Sterility (2.6.1)
Where the label states that the preparation is sterile, it
complies with the test.

STORAGE
If die preparation contains water or other volatile ingredients,
store in an airtight container. If the preparation is sterile,
store in a sterile) airtight, tamper-evident container.

LABELLING
The label states:
- the name of any added preservative;
- where applicable, that the preparation is sterile.
___________________ PIlE"
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Rectal Preparations
(Ph. Eur. monograph 1145)

RectalPreparations comply with the requirements of lhe European
Pharmacopoeia. These requirements arereproduced below.
PIlE" _

DEFINITION
Rectal preparations are intended for rectal use in order to
obtain a systemic or local effect) or they may be intended for
diagnostic purposes.

Where applicable, containers for rectal preparations comply
with the requirements for materials used for the manufacture
of containers (3.1 and subsections) and containers (3.2 and
subsections).

distinguished:
- suppositories;
- rectal capsules;
- rectal solutions, emulsions and suspensions;
- powders and tablets for rectal solutions and suspensions;
- semi-solid rectal preparations;
- rectal foams;
- rectal tampons.

PRODUCTION
During the development of a rectal preparation whose
fonnulation contains an antimicrobial preservative, the need
for and the efficacy of the chosen preservative shall be
demonstrated to the satisfaction of the competent authority.
A suitable test method together with criteria for judging the
preservative properties of the formulation are provided in
chapter 5.1.3. Efficacy of antimkrobial preservation.
During development, it must be demonstrated that the
nominal contents can be withdrawn from the container of
liquid and semi-solid rectal preparations presented in single
dose containers.

In the manufacture, packaging, storage and distribution of
rectal preparations, suitable measures are taken to ensure
their microbial quality; recommendations on this aspect are
provided in chapter 5.1.4. Microbiological qualll)' of non-sterile
pharmaceutical preparations and substances for pharmaceutical
use.
In the manufacture of semi-solid and liquid rectal
preparations containing dispersed particles, measures are
taken to ensure a suitable and controlled particle size with
regard to the intended use.

TESTS
Uniformity of dosage units (2.9.40)
Liquid and semi-solid single-dose rectal preparations comply
with the test. Solid single-dose rectal preparations comply
with the test or.. where justified and authorised, with the tests
for unifonnity of content and/or uniformity of mass shown
below. Herbal drugs and herbal drug preparations present in
the dosage form are not subject to the provisions of this
paragraph.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised; solid
single-dose rectal preparations with a content of active
substance less than 2 mg or less than 2 per cent of the total
mass comply with test A (tablets) or test B (suppositories,
rectal capsules). If the preparation contains more than one
active substance, this requirement applies only to those
substances that correspond to the above conditions.
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Unlfonnity of mass (2.9.5)
Solid single-dose rectal preparations comply with the test.
If the test for uniformity of content is prescribed for all active
substances, the test for uniformity of mass is not required.

Dissolution
A suitable test may he required to demonstrate the
appropriate release of the active substance(s) from solid
single-dose rectal preparations, for example 2.9.42. Dissolulion
us, for lipophUic solid dosage fonns.
Where a dissolution test is prescribed, a disintegration test
may not be required.

LABELLING
The label states the name of any added antimicrobial
preservative.

DEFINITION
Suppositories are solid, single-dose preparations.
The shape, volwne and consistency of suppositories are
suitable for rectal administration.

They contain 1 or more active substances dispersed or
dissolved in a suitable basis that may be soluble or dispersible
in water or may melt at body temperature. Excipients such as
diluents, adsorbents, surface-active agents) lubricants)
antimicrobial preservatives and colouring matter, authorised
by the competent authority, may be added if necessary.

PRODUCTION
Suppositories are prepared by compression or moulding.
If necessary, the active subStance(s) are previously ground
and sieved through a suitable sieve. When prepared by
moulding, the medicated mass) sufficiently liquefied by
heating) is poured into suitable moulds. The suppository
solidifies on cooling. Various excipients are available for this
process, such as hard fat) macrogols, cocoa butter) and
various gelatinous mixtures consisting of, for example)
gelatin) water and glycerol. The determination of the
softening time of lipophilic suppositories (2.9.22) is carried
out.
A suitable test is carried out to demonstrate the appropriate
release of the active substance(s) from suppositories intended
for modified release or for prolonged local action.

In me manufacture of suppositories containing dispersed
active substances) measures are taken to ensure a suitable
and controlled particle size.

TESTS
Disintegration (2.9.2)
Unless intended for modified release or for prolonged local
action) they comply with the test. For suppositories with a
fatty base, examine after 30 min, and for suppositories with a
water-soluble base, examine after 60 min, unless otherwise
justified and authorised.

RECTAL CAPSULES .
DEFINITION
Rectal capsules (shell suppositories) are solid, single-dose
preparations generally similar to soft.capsules as defined in
the monograph Capsules (0016) except that they may have
lubricating coatings. They are of elongated shape, are smooth
and have a uniform external appearance.
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PRODUCTION
A suitable test is carried out to demonstrate the appropriate
release of the active substance(s) from rectal capsules
intended for modified release or for prolonged local action.

TESTS
Disintegration (2.9.2)
Unless intended for modified release or for prolonged local
action, they comply with the test. Examine the state of the
capsules after 30 min, unless otherwise justified and
authorised.

RECTAL SOLUTIONS, EMULSIONS
AND SUSPENSIONS
DEFINITION
Rectal solutions, emulsions and suspensions are liquid
preparations inten e or recta use In 0 er [Q 0 tam a
systemic or local effect) or they may be intended for
diagnostic purposes.

Rectal solutions, emulsions and suspensions are supplied in
single-dose containers and contain I or more active
substances dissolved or dispersed in water, glycerol or
macrogols or other suitable solvents. Emulsions may show
evidence of phase separation but are readily redispersed on
shaking. Suspensions may show a sediment that is readily
dispersible on shaking to give a suspension that remains
sufficiently stable to enable the correct dose to be delivered.

Rectal solutions, emulsions and suspensions may contain
excipients, for example to adjust the viscosity of the
preparation, to adjust or stabilise the pH, to increase the
solubility of the active substance(s) or [Q stabilise the
preparation. These substances do not adversely affect the
intended medical action or, at the concentrations used, cause
undue local irritation.

Rectal solutions, emulsions and suspensions are supplied in
containers containing a volwne in the range of 2.5 mL to
2000 mL. The container is adapted to deliver l:hepreparation
to the rectum or is accompanied by a suitable applicator.

POWDERS AND TABLETS FOR RECTAL
SOLUTIONS AND SUSPENSIONS
DEFINITION
Powders and tablets intended for the preparation of rectal
solutions or suspensions are single-dose preparations that are
dissolved. or dispersed in water or other suitable solvents at
the time of administration. They may contain excipients to
facilitate dissolution or dispersion or to prevent aggregation
of the parricles.

After dissolution or suspension, they comply with the
requirements for rectal solutions or rectal suspensions, as
appropriate.

TESTS
Disintegration (2.9.1)
Tablets for rectal solutions or suspensions disintegrate within
3 min, using waterRat 15-25 °C as the liquid medium.

LABELLING
The label states:
- the method of preparation of the rectal solution or

suspension;
- the conditions and duration of storage of the solution or

suspension after constitution.
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SEMI-SOLID RECTAL PREPARATIONS
DEFINITION
Semi-solid rectal preparations are ointments, creams or gels.

They are often supplied as single-dose preparations in
containers provided with a suitable applicator.

Semi-solid rectal preparations comply with the requirements
of the monograph Semi-solid preparations for cutaneous
application (0132).

RECTAL FOAMS
DEFINITION
Rectal foams comply with the requirements of the
monograph MedicatedJoams (/l05).

DEFINITION
Rectal tampons are solid, single-dose preparations intended
to be inserted into the lower part of the rectum for a limited
time.
They comply with the requirements of the monograph
Medicated tampons (1155).
_____________________ !'hEIr

Topical Semi-solid Preparations
(Semi-solid Preparations for Cutaneous Application,
Ph. Eur. monograph 0132)

Topical Semi-solid Preparations comply wirh the requirements oj
the European Pharmacopoeia monograph JorSemi-sdid
Preparations JorCutaneous Application. These requirements an!!

reproduced bel=.
!'hEir _

The requirements of this monograph apply to an semi-solid
preparations for cutaneous application. Where approJniate,
additional requirements specific to semi-solid preparations intended
to be applied to particular surfaces or mut:ous membranes may be
found in other general monographs, for example Ear
preparations (0652), Nasal preparations (0676), Rectal
preparations (1145), Eye preparations (1163), and Vaginal
preparations (1164).

DEFINITION
Semi-solid preparations for cutaneous application are
preparations intended for application to the skin to deliver
active substances for a local or systemic effect, or to exert an
emollient or protective action. They are of homogeneous
appearance.

Semi-solid preparations for cutaneous application consist of a
simple or compound basis in which, usually, one or more
active substances are dissolved or dispersed. Depending on
its composition, the basis may influence the. activity of the
preparation.

The basis may be single-phase or multiphase. Depending on
the nature of the basis, the preparation may have hydrophilic
or hydrophobic properties. It may contain preservatives and
other excipients such as, antioxidants, stabilisers, emulsifiers,
thickeners and penetration enhancers. The excipients do not
adversely affect the intended medicinal action of the
preparation or, at the concentrations used, cause toxicity or
undue local imtation.

General Monographs 111-77

Semi-solid preparations for cutaneous application intended
for use on severely injured skin are sterile.

Where applicable, containers for semi-solid preparations for
cutaneous application comply with the requirements of
Materials usedfor the menufacture of containers (3.1 and
subsections) and Containers (3.2 and subsections).

Several categories of semi-solid preparations for cutaneous
application may be distinguished:
- ointments;
- creams,;
- gels;
- pastes;
- poultices.

Depending on their structure, ointments, creams and gels
generally show viscoelastic behaviour and are non-Newtonian
in character e. . lastic seudo Iastic or thixo Ic
flow at high shear rates. Pastes frequently exhibit dilatancy.

PRODUCTION
During the development of semi-solid preparations for
cutaneous application whose formulations contain a
preservative, the need for and the efficacy of the chosen
preservative shall be demonstrated to the satisfaction of the
competent authority. A suitable test method together with
criteria for judging the preservative properties of the
formulation are provided in general chapter 5.1.3. Efficacy of
antimicrobial preservation.

In the manufacture, packaging, storage and distribution of
semi-solid preparations for cutaneous application, suitable
measures are taken to ensure their microbiological quality;
recommendations on this aspect are provided in general
chapter 5.1.4. Micrabiologi<al qualiCy oj non-sterile
pharmaceutical preparations and substances for pharmaceutical
use.
Sterile semi-solid preparations for cutaneous application are
prepared using materials and methods designed to ensure
sterility and [Q avoid the introduction of contaminants and
the growth of micro-organisms; recommendations on this
aspect are provided in general chapter 5.1.1. Methods oj
preparation oj sterile products.
During the development of semi-solid preparations for
cutaneous application supplied in single-dose containers it
must be demonstrated that the nominal content can be
withdrawn from the container.

In the manufacture of semi-solid preparations for cutaneous
application, suitable measures are taken to ensure that the
expected rheological properties are obtained. Where
appropriate, the folJowing non-mandatory tests may be
carried out measurement of consistency by penetrometry
(2.9.9), viscosity (apparent viscosity) (2.2.11J); a suitable test
may also be carried out to demonstrate the appropriate
release of the active substance(s).

In the manufacture of semi-solid preparations for cutaneous
application containing dispersed particles, measures are taken
to ensure that the homogeneity of the preparation is
appropriate and [0 ensure a suitable and controlled particle
size with regard to the intended use.

During the manufacture of metered-dose semi-solid
preparations for cutaneous application supplied in multi-dose
containers that are intended for a systemic effect, the
uniformity of delivered dose must be ensured within a
container (intra-container) and between containers (inter
container).

For intra-container testing of the uniformity of delivered
dose, a test is given in the Tests section.
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For inter-container testing of the uniformity of delivered
dose, see below.

Uniformity of delivered dose, inter-container testing
Unless otherwise justified and authorised, the test applies.
Prepare and use the container as directed in the instructions to the
patient.
An example of a suitable procedure is to take 10 containers
and collect a single dose from each container, collecting the
dose at the beginning (from 3 containers), middle (from
4 containers) and end (from 3 containers) of the number of
doses stated on the label. Other inter-container testing
procedures are possible, where justified.

TESTS
Sterillty (2.6.1)
Where the label states that the preparation is sterile, it
comp res WI e test.

For thefol/Qwing tests, prepare and use thecontainer as directed in
the instructions w thepatient.

Uniformity of dosage units (2.9.4(})
Unless otherwise prescribed or justified and authorised) semi
solid preparations for cutaneous application intended for
systemic effect that are supplied in single-dose containers
representing 1 dose of medicinal product comply with the
test or, where justified and authorised, with the test for
uniformity of content shown below. Herbal drugs and herbal
drug preparations present in the dosage form are not subject
to the provisions of this paragraph.

Uniformity of content (2.9.6)
Carry out the assay on the amount of well-mixed material
that is removed from each of 10 individual containers under
conditions of normal use. Express the results with reference
to the delivered dose. They comply with the requirements
under Test B.

Uniformity of delivered dose, intra-container testing
Metered-dose semi-solid preparations for cutaneous
application supplied in multi-dose containers that are
intended for a systemic effect comply with the following test.
If justified and authorised, for preparations consisting of a
single-phase basis in which active substance(s) are dissolved,
the test for uniformity of delivered dose may be replaced by
the test for uniformity of delivered mass.

Use an apparatus capable of quantitatively retaining the dose
leaving the metered-dose container.

Discharge the container into the apparatus until the number
of deliveries that constitute the minimum recommended dose
has been sampled. Quantitatively collect the contents of the
apparatus and determine the amount of active substance.
Repeat the procedure for a further 2 doses.

Discharge the container to waste until (nJ2) + 1 deliveries
remain, where n is the number of deliveries stated on the
label. Collect 4 doses using the procedure described above.

Discharge the container to waste until 3 doses remain.
Collect these 3 doses using the procedure described above.

For preparations containing more than one active substance)
carry out the test for uniformity of delivered dose for each
active substance.

Unless otherwise justified and authorised) the preparation
complies with the test if 9 out of 10 results lie between
75 per cent and 125 per cent of the mean value and all lie
between 65 per cent and 135 per cent. If 2 or 3 values lie
outside the limits of 75 per cent to 125 per cent but within
the limits of 65 per cent to 135 per cent) repeat the test for 2
more containers. Not more than 3 of the 30 values lie
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outside the limits of 75 per cent to 125 per cent and no
value lies outside the limits of 65 per cent to 135 per cent.
Unless otherwise authorised) the mean value must be
between 85 per cent and 115 per cent of the label claim for
delivered dose.

Other intra-container testing procedures are possible, where
justified.

Uniformity of delivered mass
Metered-dose semi-solid preparations for cutaneous
application consisting of a single-phase basis in which the
active substance(s) are dissolved and are supplied in multi
dose containers comply with the following test.

Take 1 container, weigh and discharge the contents to waste
until the number of deliveries that constitute the minimum
reco~ende~dose has been di~charged. Weigh the

masses. Repeat the procedure for a further 2 doses.

Discharge the container to waste until (n/2) + 1 deliveries
remain) where n is the number of deliveries stated on the
label -.Determine the mass of 4 doses using the procedure
described above.

Discharge the container to waste until 3 doses remain.
Determine the mass of these 3 doses using the procedure
described above.

Unless otherwise justified and authorised, the preparation
complies with the test if 9 out of 10 results lie between
75 per cent and 125 per cent of the mean value and aU lie
between 65 per cent and 135 per cent. IT 2 or 3 values lie
outside the limits of75 per cent to 125 per cent but within
the limits of 65 per cent to 135 per cent, repeat the test for 2
more containers. Not more than 3 of the 30 values lie
outside the limits of 75 per cent to 125 per cent and no
value lies outside the limits of 65 per cent to 135 per cent.
Unless otherwise authorised) the mean value must be
between 85 per cent and 115 per cent of the target delivered
mass.

Other testing procedures are possible, where justified.

Number of deliveries per container
Metered-dose semi-solid preparations for cutaneous
application supplied in multi-dose containers comply with the
following test.

Take 1 container and discharge the contents to waste until
empty, actuating the device at intervals of not less than 5 s.
Record the number of deliveries discharged. The total
number of deliveries discharged from the container is not less
than the number stated on the label.

STORAGE
If the preparation contains water or other volatile ingredients,
store in an airtight container. If the preparation is sterile,
store in a sterile) airtight, tamper-evident container.

LABELLING
The label states:
- the name of any added preservative;
- where applicable) that the preparation is sterile;
- for multidose containers, the period after opening the

container after which the contents must not be used.

OINTMENTS
DEFINITION
Ointments are semi-solid preparations for cutaneous
application consisting of a single-phase basis in which solids
or liquids may be dispersed. They are supplied in single-dose
or multidose containers.
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Hydrophobic ointments

Hydrophobic ointments can absorb only smell amounts of
water. Typical bases used for their formulation are hard,
liquid and light liquid paraffins, vegetable oils, animal fats,
synthetic glycerides, waxes and liquid polyalkylsiloxanes.

Water-emulsifying ointments

Water-emulsifying ointments can absorb larger amounts of
water and thereby produce water-in-oil or oil-in-water
emulsions after homogenisation, depending on the nature of
the emulsifiers: water-in-oil emulsifiers (such as wool
alcohols, sorbitan esters, monoglycerides and fatty alcohols),
or oil-in-water emulsifiers (such as sulfated fatty alcohols,
polysorbates, macrogol cetostearyl ether or esters of fatty
acids with macrogols) may be used for this purpose. Their
bases are those of the hydrophobic ointments.
'iydmpbilic m"ntmenU

Hydrophilic ointments are preparations consisting of a basis
that is miscible with water and that usually consists of a
mixture of liquid and solid macrogols (polyethylene glycols).
They may contain appropriate amounts of water.

CREAMS

DEFINTI10N
Creams are semi-solid preparations of homogeneous .
appearance typically consisting of a lipophilic phase and an
aqueous phase) one of which is finely dispersed in the other.
They are supplied in single-dose or multidose containers.

Lipophilic creams

In lipophilic creams, the ecntinuoua phase is the lipophilic
phase. They usually contain water-in-oil emulsifiers (such as
wool alcohols, sorbitan esters and monoglycerides).

HydropJrili< creams

In hydrophilic creams, the continuous phase is the aqueous
phase. They contain oil-in-water emulsifiers (such as sodium
or trolamine soaps) sulfated fany alcohols, polysorbates and
po!yoxyl fatty acid and fatty alcohol esters) combined, if
necessary, with water-in-oil emulsifiers.

GELS
DEFINTI10N
Gels are semi-solid preparations for cutaneous application
consisting of a single-phase liquid basis gelled by a suitable
gelling agent. Active substance(s) are dissolved or dispersed
in the basis. Gels are supplied in single-dose or multidose
containers.

LipopJrili< gels

Lipophilic gels (oleogels) are preparations whose bases
usually consist of liquid paraffin with polyethylene or fatty
oils geUed with conoidal silica or aluminium or zinc soaps.

HydropJrili< gels

Hydrophilic gels (hydrogels) are preparations whose bases
usually consist of water, glycerol or propylene glycol gelled
with suitable gelling agents (such as poloxarners, starch,
cellulose derivatives, carbomers and magnesium-aluminium
silicates).

PASTES

DEFINTI10N
Pastes are semi-solid preparations containing a large
proportion of finely or very finely (Z.9.35) divided solids
dispersed in the basis. They are supplied in single-dose or
multidose containers.
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POULTICES
DEFINITION
Poultices are semi-solid preparations for cutaneous
application consisting of a hydrophilic heat-retentive basis in
which solid or liquid active substances are dispersed. They
are usually spread thickly on a suitable dressing and heated
before application to the skin.
___________________ I'IIE<I

Topical Semi-solid Preparations of the
British Pharmacopoeia
In addition to the above requirements of the European
Pharmacopoeia, thejol " )
ointmentorpaste that is the subject of an individualmonograph
in the BritishPharmacopoeia. Eye ointments aredescribed in the
monograph for Eye Preparations.

CREAMS

DEFINITION
Creams are formulated to provide preparations that are
essentially miscible with lhe skin secretion. They are intended
to be applied to the skin or certain mucous membranes for
protective, therapeutic or prophylactic purposes especially
where an occlusive effect is not necessary.

Creams should not normally be diluted. However, should
dilution be necessary care should be taken, in particular, to
prevent microbial contamination. The appropriate diluent
should be used and heating should be avoided during mixing.
Excessive dilution may affect the stability of some creams.
If diluted, creams should normally be used within two weeks
of their preparation.

STORAGE
Creams should not be allowed to freeze.

GELS

STORAGE
Gels should not be allowed to freeze.

OINTMENfS
DEFINITION
Ointments are formulated to provide preparations that are
immiscible, miscible or emulsifiable with the skin secretion.
Hydrophobic ointments and water-emulsifying ointments are
intended to be applied to the skin or certain mucous
membranes for emollient, protective, therapeutic or
prophylactic purposes where a degree of occlusion is desired.
Hydrophilic ointments are miscible with the skin secretion
and are less emollient as a consequence.

In tropical and subtropical countries varying quantities of
Arachis Oil, White Beeswax, Wool Fat, Hard Paraffin, White
Soft Paraffin, Yellow Soft Paraffin or Liquid Paraffin may be
used in the preparation of the Ointments of the
Pharmacopoeia when prevailing high temperatures otherwise
make them too soft for convenient use, but the specified
proportions of the active ingredients must be maintained.

Ointments should not normally be diluted. However, should
dilution be necessary care should be taken in the selection of
diluents to avoid risk of incompatibility or instability.
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PASTES
DEFINITION
Pastes are usually intendedto be applied to small, localised
areas of the skin.

Spirits
DEFINITION
Spirits are solutions of one or more substances in Ethanol
(96 %) or a Dilute Ethanol.They may containa proportion
afWater.

STORAGE
Spirits should be kept in well-closed containers of glassor
oeISW em'

Sticks
(Ph. Eur. monograph JJ54)

Sticks romply wi'h the requirements of 'he European
Pharmacopoeia. These requirements are reproduced below.
PhE" _

Additional requirements for sticks may befound, where
appropriate, in other general monographs, for example Nasal
preparations (0676).

DEFINITION
Sticks are solid preparations intended for local application.
They may be single-dose or multidose preparations. They are
rod-shaped or conicalpreparations consistingof one or more
active substances, eitheralone or dissolved or dispersed in a
suitable basis, and areusuaUy intended to dissolveor melt at
body temperature. They may be inserted into a body cavity
or wound, or be applied cutaneously.

Urethral sticks and sticksfor insertion into wounds are
sterile.

PRODUCTION
In the manufacture, packaging, storage and disnibution of
sticks, suitable measures are taken to ensuretheir microbial
quality; recommendations on this aspect areprovided in
general chapter 5.1.4. Microbiologi<al qualityof non-sterile
pharmaceutical preparations and substances forphannaceutical
use.
Urethral sticks and other sterile sticksareprepared using
materials and methodsdesigned to ensure sterility and to
avoid the introduction of contaminants and the growth of
micro-organisms; recommendations on this aspect are
provided in general chapter 5.1.1. Methods of preparation of
sterile products.

TESTS
Uniformity of dosage units (2.9.4{fJ ,
Single-dose sticks comply with the test 0[, where Justified and
authorised, with the tests for uniformity of content and/or
uniformity of massshown below. Herbal drugs and herbal
drugpreparations presentin the dosage form arenot subject
to the provisions of this paragraph.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
single-dose sucks with a content of active substance less than
2 mg or less than2 per cent of the totalmass comply with
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test B. H the preparation contains more than one active
substance, this requirement applies only to those substances
that correspond to the aboveconditions.

Uniformity of mass (2.9.5)
Single-dose sticks comply with the lest. If the lest for
uniformity of content is prescribed for aU active substances,
the test for uniformity of mass is not required.

Sterility (2.6.1)
Urethral sticks and sticks for insertion into wounds comply
with the test for sterility.

LABELLING
The labelSlates, for urethral sticks and sticks to be inserted
into wounds, that they are sterile.
_____________________ 'M"

Tablets
(Ph. Eur. monograph 0478)

Tablets complywith the requirements of the European
Pharmacopoeia. These requirements are reproduced below.
PhE" ~ _

The requirements of this monograph do not neassarily apply to
preparations that arepresented as tablets intendedfor use other
than by oraladministration. Requirements for such preparations
may befound, where appropriate, in other general monographs;
for example Rural preparations (1145), Vaginal
preparations (1164) and Oromucosal preparations (1807). This
monograph does not apply to lozenges, oralpastes and oralgums.
Where justifiedand authorised, the requirements of 'his monograph
do no' apply to tablets for veterinary use. Tablets for use in the
mouth comply with the requirements of the monograph Oromucosal
preparations (1807).

DEFINITION
Tablets aresolid preparations each containing a single dose
of one or more activesubstances. They areobtained by
compressing uniform volumes of particles or by another
suitable manufacturing technique, such as extrusion,
moulding Ot freeze-drying (lyophilisation). Tablets are
intended for oral administration. Some are swallowed whole,
some afterbeing chewed, some aredissolved or dispersed in
waterbefore being administered and some are retained in the
mouth where the active substance is liberated.
The particles consist of one or more active substances with
or without excipiems such as diluents, binders, disintegrating
agents, glidants, lubricants, substances capable of modifying
the behaviour of the preparation in the digestive tract,
colouringmaner authorised by the competent authority and
flavouring substances.
Tablets are usually straight, solid cylinders, the end surfaces
of which are flat or convex and the edges of which may be
bevelled. They may have break-marks and maybeara
symbol or other markings. Tabletsmay be coated.
Whereapplicable, containers for tablets complywith the
requirements for materials used for the manufacture of
containers (3.1 and subsections) and containers (3.2 and
subsections).
Several categories of tablets for oral use may be
distinguished:
- uncoated tablets;
- coated tablets;
- gastro-resistant tablets;
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- modified-release tablets;
- effervescent tablets;
- soluble tablets;
- dispersible tablets;
- orodispersible tablets;
- chewable tablets;
- orallyophilisates.

PRODUCTION
Tablets are usually prepared by compressing uniform
volumes of particles or particle aggregates produced by
granulation methods. In the manufacture of tablets, measures
are taken to ensure that they possess a suitable mechanical
strength to avoid crumbling or breaking on handling or
subsequent processing. This may he demonstrated using the
tests described in general chapters 2.9.7. Fn"ability of uncoated
'ablets and 2.9.8. Resistance '0 crushing of tablets.
In the manufacture, packaging, storage and distribution of
tablets, suitable measures are taken to ensure their
microbiological quality; recommendations on this aspect are
provided in general chapter 5.1.4. Miaobiolegical quality of
non-sterile phannaautiad preparations and subSlanus for
pharmaceutical use.
Subdivisionoftablets Tablets may bear a break-mark or
break-marks for the purpose of being subdivided into parts,
either to ease the intake of the medicinal product or to
deliver fractional doses. In cases where fractions of tablets are
necessary to deliver the intended dose stated on the label, the
efficacy of the breakmark is assessed during product
development or for validation pwposes by determining the
uniformity of mass of the. sub-divided parts using the
foUowing test.

Take 30 tablets a' random, break them by hand and, from all
the parts obtained from 1 tablet, take 1 pan for the test and
reject the other part(s). Weigh each of the 30 parts
individuaUy and calculate the average mass. The tablets
comply with the test if not more than I individual mass is
outside the limits of 85 per cent to 115 per cent of the
average mass. The tablets fail to comply with the test ifmore
than I individual mass is outside these limits, or if
1 individual mass is outside the limits of 75 per cent to
125 per cent of the average mass.

TESTS
Uniformity of dosage units (2.9.40)
Tablets comply with the test or, where justified and
authorised, with the tests for uniformity of content andlor
uniformity of mass shown below. Herbal drugs and herbal
drug preparations present in the dosage form are not subject
to the provisions of this paragraph.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
tablets with a content of active substance less than 2 mg or
less than 2 per cent of the total mass comply with test A.
Ifthe preparation has more than I active substance, the
requirement applies only to those substances that correspond
to the above conditions.

Unless otherwise justified and authorised, coated tablets
other than film-coated tablets comply with test A irrespective
of their content of active substance(s).

Uniformity of mass (2.9.5)
Uncoated tablets and, unless otherwise justified and
authorised, film-coated tablets comply with the test. If the
test for uniformity of content is prescribed or justified and
authorised for all the active substances, the test for
uniformity of mass is not required.
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Dissolution
Unless otherwise justified and authorised, a suitable test is
carried out, for example one of the tests described in general
chapter 2.9.3. Dissolution testfor solid dosage forms.
Where a dissolution test is prescribed, a disintegration test
may not be required.

UNCOATED TABLETS
DEFINITION
Uncoated tablets include single-layer tablets resulting from a
single compression of particles and multi-layer tablets
consisting of concentric or parallel layers obtained by
successive compression of particles of different composition.
The excipients used are not specifically intended to modify
the release of the active substance in the digestive fluids.

Uneoated ta
A broken section, when examined under a lens, shows either
a relatively uniform texture (single-layer tablets) or a stratified
texture (multi-layer tablets) but no signs of coating.

TESTS
Disintegration (2.9.1)
Uncoated tablets comply with the test using waterR as the
liquid medium. Add a disc '0 each tube. Operate the
apparatus for 15 min, unless otherwise justified and
authorised, and examine the state of the tablets. If the tablets
fail to comply because of adherence to the discs, the results
are invalid. Repeat the test on a further 6 tablets, omitting
the discs.

COATED TABLETS
DEFINITION
Coated tablets are tablets covered with one or more layers of
mixtures of various substances such as natural or synthetic
resins) gums, gelatin, inactive and insoluble fillers, sugars,
plasticisers, polyols, waxes, colouring matter authorised by
the competent authority and sometimes flavouring substances
and active substances. The substances used as coatings are
usually applied as a solution or suspension in conditions in
which evaporation of the vehicle occurs. When the coating is
a very thin polymeric coating) the tablets are known as fi1m
coated tablets.

Coated tablets have a smooth surface, which is often
coloured and may be polished; a broken section, when
examined under a lens, shows a core surrounded by one or
more continuous layers with a different texture.

PRODUCTION
Where justified, uniformity of mass or uniformity of content
of coated tablets other than film-coated tablets may be
ensured by control of the cores.

TESTS
Dlslntegration (2.9.1)
Coated tablets other than film-coated tablets comply with the
test using waterR as the liquid medium. Add a disc to each
tube. Operate the apparatus for 60 min, unless otherwise
justified and authorised, and examine the state of the tablets.
If any of the tablets has not disintegrated, repeat the test on a
further 6 tablets, replacing waterR with 0.1 M hydnxhlori<
acid. If 1 or 2 tablets fail to disintegrate, repeat the test on 12
additional tablets.

The requirements of the test are met ifnot fewer than 16 of
the 18 tablets tested have disintegrated.
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Film-coated tablets comply with the disintegration test
prescribed above except that the apparatus is operated for
30 min, unless otherwise justified and authorised.

H coated tablets or film-coated tablets fail to comply because
of adherence to the discs, the results are invalid. Repeat the
test on a further 6 tablets, omitting the discs.

GASTRO-RESISTANT TABLETS
DEFINITION
Gastro-resistant tablets are delayed-release tablets that are
intended to resist the gastric fluid and to release their active
substance(s) in the intestinal fluid. UsuaUy they are prepared
by covering tablets with a gastro-resistant coating or from
granules or particles already covered with a gastro-resistant
coating.

Tablets covered with a gasrro-reslstant coanng coillonn to
the definition of coated tablets.

TESTS
DIsintegration (2.9.1)
Tablets covered with a gastro-resistant coating comply with
the test with the following modifications. Use 0.1 M
hydrochlori< add as the liquid medium. Operate the apparatus
for 2 h, or another such time as may be justified and
authorised, without the discs, and examine the state of the
tablets. The time of resistance to the acid medium varies
according to the fonnulation of the tablets to be examined.
It is typically 2 h to 3 h but even with authorised deviations
is not less than 1 h. No tablet shows signs of either
disintegration (apart from fragments of coating) or cracks
that would allow the escape of the contents. Replace the acid
by phosphate buffer solution pH 6.8 R and add a disc to
each tube. Operate the apparatus for 60 min and examine
the state of the tablets. H the tablets fail to comply because of
adherence to the discs, the results are invalid. Repeat the test
on a further 6 tablets, omitting the discs.

MODWIED-RELEASE TABLETS
DEFINITION
Modified-release tablets are coated or uncoated tablets that
contain special excipients or are prepared by special
procedures, or both, designed to modify the rate, the place or
the time at which the active substance(s) are released.

Modified-release tablets include prolonged-release tablets,
delayed-release tablets and pulsatile-release tablets.

EFFERVESCENT TABLETS
DEFINITION
Effervescent tablets are uncoated tablets generally containing
acid substances and carbonates or hydrogen carbonates,
which react rapidly in the presence of water to release carbon
dioxide. They are Intended to be dissolved or dispersed in
water before administration.

TESTS
Disintegration
Place 1 tablet in a beaker containing 200 mL of waterR at
15-25 °C; numerous bubbles of gas are evolved. When the
evolution of gas around the tablet or its fragments ceases the
tablet has disintegrated, being either dissolved or dispersed in
the water so that no agglomerates of particles remain. Repeat
the operation on 5 other tablets. The tablets comply with the
test if each of the 6 tablets used disintegrates in the manner
prescribed within 5 min, unless otherwise justified and
authorised.
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SOLUBLE TABLETS
DEFINITION
Soluble tablets are uncoated or film-coated tablets. They are
intended to be dissolved in water before administration.
The solution produced may be slightly opalescent due to the
added excipienta used in the manufacture of the tablets.

TESTS
Disintegration (2.9.1)
Soluble tablets disintegrate within 3 min, using water R at
15-25 ·C as the liquid medium.

DISPERSffiLE TABLETS
DEFINITION
Dispersible tablets are uncoated or film-coated tablets
inte
giving a homogeneous dispersion.

TESTS
Disintegration (2.9.1)
Dispersible tablets disintegrate within 3 min, using water R at
15-25 ·C as the liquid medium.

Fineness of dispersion
Place 2 tablets in 100 mL of water Rand stir until
completely dispersed. A smooth dispersion is produced)
which passes through a sieve screen with a nominal mesh
aperture of 710 11m.

ORODISPERSIBLE TABLETS
DEFINITION
Orodispersible tablets are uncoated tablets intended to be
placed in the mouth where they disperse rapidly before being
swallowed.

TESTS
Disintegration (2.9.1)
Orodispersible tablets disintegrate within 3 min, using
waterR as the liquid medium.

CHEWABLE TABLETS
DEFINITION
Chewable tablets are intended to be chewed before being
swallowed.

PRODUCTION
Chewable tablets are prepared to ensure that they are easily
crushed by chewing.

ORAL LYOPffiUSATES
DEFINITION
Orallyophilisates are solid single-dose preparations made by
freeze-drying of.a liquid or semi-solid preparation. These
fast-releasing preparations are intended to be placed in the
mouth where their contents are released in saliva and
swallowed or, alternatively, are intended to be dissolved or
dispersed in water before oral administration.

PRODUCTION
Orallyopbilisates are obtained by freeze-drying
(lyophilisation), involving division into single doses, freezing,
sublimation and drying of usually aqueous, liquid or semi
solid preparations.
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___~ ~ PhE"

Tablets of the British Pharmacopoeia
In addition to the above requirements of the European

15 10 5 IS 10 5
0.12 g or less 0.2 0.7 1.6 0.3 0.8 1.8

More than
0.12 g 0.2 0.5 1.2 0.3 0.6 1.5

and less than
0.3 g

0.3 g or more 0.1 0.2 0.8 0.2 0.4 1.0

Medicated Tampons

_____________________ PhE"

(ph. Bur. monograph 1155)

Medicated Tampons comply wi'h the requirements of 'he European
Pharmacopoeia. These requirements arereproduced below.
PhE" _

Additionalrequirements for medicated tampons may be found)
where appropriate, in othergeneral monographs, for example
Rectal preparations (1145), Vaginal preparations (1164) and
Earpreporations (0652).

DEFINlTlON
Medicated tampons are solid, single-dose preparations
intended to be inserted into the body cavities for a limited
period of time, usually to obtain a local effect. They consist
of a suitable material such as cellulose, collagen or silicone
impregnated with one or more active substances.

PRODUCTION
In the manufacture, packaging, storage and distribution of
medicated tampons, suitable measures are taken to ensure
their microbial quality; recommendations on this aspect are
provided in general chapter 5.1.4. Miaubiological qualityof
non-sterile pharmaceutical preparations and substances for
pharmaceutical use.

LABELLING
The label states the quantity of active substance(s) per
tampon.

Disintegration
Comply with the disintegration test for tablets and capsules,
Appendix Xll AI, unless otherwise stated in the individual
monographs.

For those Uncoated or Coated Tablets for which a
requirement for Dissolution is included in the individual
monograph) the requirement for Disintegration does not
apply.

Uniformity of content
Details of the analytical method to be employed for
determining the content of active ingredient may be included
in certain monographs. Unless otherwise stated in the
monograph the limits are as given in test A for UnijomJiey 0/
content, Appendix xn C3.

Any tablets that, when examined individually, show a gross
de1[iation. from tbe stated cooten.t are Rot ofli' .

Transdermal Patches

(ph. Eur. monograph 1011)

Patches C<Jmp/y with the requirements of 'he European
Pharmacopoeia. These requirements arereproduced below.
PhE" ~ _

Patches .

DEFINlTlON
Patches are flexible preparations intended for application to
unbroken skin to deliver active substances to or through the
skin for a local or systemic effect over an extended period of
time.

Add to the
,upper limit for

samples of

Subtract from the
lower Umit for

samples of

WeighloC
active

ingredients in
each tablet

Phamracopoela~thefOitoWlng statements apply to those tablets that
are the subject of an imft"vidual monograph in the Bn"tish
Pharmacopoeia.

DEFINlTlON
Tablets of the British Pharmacopoeia may contain flavouring
only when indicated in the individual monograph.

Tablets that are the subject of individual monographs in the
British Pharmacopoeia may be uncoated, compression
coated, film-coated or sugar-coated unless otherwise
indicated in the monograph. Tablets for which the
monograph states 'They are coated' are compression-coated
or film-coated or sugar-coated. Tablets may be made gastro
resistant by enteric-coating or by other means only where this
is specifically indicated In the monograph.

When presented as coated formulations, where justified and
authorised, it may be necessary to remove me coating before
performing a test described in a monograph. Removal of a
coating is not permitted where it affects the functionality of
the product, for example in dissolution or disintegration tests.

In preparing Tablets for which Chocolate Basis is specified,
the active ingredient may be incorporated whh a mixture of
15 parts of non-alkalinised cocoa powder of commerce, 15
parts of Sucrose and 70 parts of Lactose Monohydrate.

Content of active ingredient of tablets

The range for the content of active ingredient stated in the
monograph is based on the requirement that 20 tablets, or
such oilier number as may he indicated in the monograph,
are used in the Assay. In circumstances where 20 tablets
cannot be obtained, a smaller number, which must not be
less than five, may be used, but to allow for sampling errors
the tolerances are widened in accordance with Table I.
The requirements of Table I apply when the stated limits are
90 to 110%. For limits other than 90 to IIO%,
proportionately smaller or larger allowances should be made.

Table I

TESTS
Disintegration
Place 1 oral lyophilisate in a beaker containing 200 mL of
waterRat 15-25 °C. It disintegrates within 3 min. Repeat
the test on 5 other orallyophilisates. They comply with the
test if aU 6 have disintegrated.

Water (2.5.12)
Orallyophilisates comply with the test; the limits are
approved by the competent authority.
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They are single-dose preparations, presented in a range of
sizes adapted to their intended use.

Patches consist of a backing layer, a reservoir or a matrix
containing the active substance(s) in the form of a solution or
solid dispersion, and a pressure-sensitive adhesive, which
ensures that the patch adheres to the skin. Reservoir-type
patches include a rate-controlling membrane; for matrix
systems, the rate and extent of diffusion into the skin are
controlled by the matrix properties, The backing layer is
impermeable to the active substance(s) and, typically, to
water. The release surface of the patch is covered by a
protective liner to be removed before the patch is applied to
the skin.

Patches must be applied to dry, clean, unbroken skin. They
adhere firmly to the skin by gentle pressure and can he. .. .
detachment of the active substance layer from the backing
layer. They do not cause undue skin irritation or
sensitisation, even after repeated applications.

Patches are normally individually packaged in sealed sachets.

2 categories of patches may be distinguished:
- cutaneous patches;
- transdermal patches.

PRODUCTION
In me manufacture, packaging, storage and distribution of
patches, suitable measures are taken to ensure their microbial
quality; recommendations on this aspect are provided in
general chapter 5.1.4. Miaobiological qualityoj non-sterile
pharmaceutical preparations arJ substances for phannauutUal
use.

TESTS
Dissoludon
A suitable test may be required to demonstrate the
appropriate release of the active substance(s), for example
one of the tests described in general chapter 2.9.4. Dissolution
testJorpatches.
The test conditions and the requirements are to be
authorised by the competent authority.

STORAGE
Store in a well-closed container at room temperature, unless
otherwise indicated.

LABELLING
The label states, where applicable:
- the total quantity of active substance(s) per patch;
- the dose released per unit time;
- the area of the releasing surface.

CUTANEOUS PATCHES
Cutaneous patches are designed to provide a local effect by
penetration of the active substance(s) into the skin.

TRANSDERMALPATCHES
Transdennal patches are designed to provide asystemic
effect by penetration of the active substance(s) through the
skin.

They comply with the following tests.

TESTS
Uniformity of dosage units (2.9.4(})
Transdennal patches comply with the test or, where justified
and authorised, with the test for uniformity of content shown
below. Herbal drugs and herbal drug preparations present in

2022

the dosage form are not subject to the provisions of this
paragraph.

Unifonnlty of content (2.9.6)
Unless otherwise prescribed or justified and authorised,
transdermal patches comply with the requirements under
Test C.
___________________ PhE,;

Unlicensed Medicines
This monograph desctibes the minimum qualiey standards required
for Unlicensed Medidnesfor human use. The statements in this
monograph an! intended to bereadin conjunction with individual
mono hs or unlicensed medicines or crmidated preparations in
che Pharmacopoeia, together with relevant General Notices,
Appendices and Supplementary Chapter>.
Individual monographs are intended to apply throughout the
periodJorwhich theJonnu/ation is expected w besatisJacwry Jor
use.

DEFINITION
An unlicensed medicine is one which is prepared, at the
request of an authorised healthcare professional, to address
patient medicinal requirements, unmet by current licensed
medicines, according to the Human Medicines Regulations
2012 (see Supplementary Chapter V). Such products will be
manufactured under a Manufacturer's 'Specials' Licence or
prepared extemporaneously under the supervision of a
pharmacist.

SCOPE
This general monograph applies to those dosage forms that
are routinely manufactured or prepared as unlicensed
medicines and are usually presented as conventional-release
fonnulations. These include:
- Capsules
- Liquids for Cutaneous Application
- Ear Drops and Lotions
- Eye Drops
- Preparations for Irrigation
- Nasal Preparations
- Oral Liquids
- Oral Powders
- Parenteral Preparations
- Rectal Preparations
- Tablets
- Topical Semi-solid Preparations
- Vaginal Preparations

PRODUCTION
The production of unlicensed medicines should only be
undertaken by competent staff, within suitable facilities and
using equipment appropriate for the scale of manufacture
and the specific dosage form.

In the UK, batch manufacture should be undertaken in
facilities holding a UK Manufacturer's 'Specials' licence in
compliance with the standards of Good Manufacturing
Practice.

LABELLING
The following requirements are applicable to unlicensed
medicines manufactured or prepared in accordance with
medicines legislation. They are not intended to apply to
repackaging and assembly activities. The requirements were
previously included as guidance in Supplementary Chapter V
of the British Pharmacopoeia 2007.
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Best practice guidance on the labelling and packaging of
medicines advises that certain items of information are
deemed critical for the safe use of the medicine (see "Best
Practice Guidance on the Labelling and Packaging of
Medicines"; MHRA, 2012). These critical items of
information, which should be located together on the pack
and appear in the same field of view, are: name, strength,
route of administration, dosage and warnings (highlighted in
bold).

1. The common name of the product.
2. A statement of the active ingredients expressed
qualitatively and quantitatively per dosage unit or for a
given volume or weight.

3. Route of administration.

4. Instructions for use, including any special warnings.

6. The contents of the container by weight, volume or by
number of doses.

7. Excipients of knowneffect. For injectable, topical
(including inhalation products) and ophthalmic medicines, all
excipients.

8. 'Keep out of reach and sight of children'. [Note 1]

9. The expiry date expressed in unambiguous terms
(ddlmmlyy).

10. Any special storage precautions.

11. The manufacturer's MS number, where appropriate.

12. The manufacturer's name and address.

13. The batch number..

14. Statutory warnings required by The Human Medicines
Regulations 2012 for particular actives, e.g. paracetamol
(Schedule 25, Part 4 of the 2012 Regulations).

For small containers certain details may be omitted, but the
label should contain, as a minimum, the following
information:

1. The common name of the product.

2. A statement of the active ingredients expressed
qualitatively and quantitatively per dosage unit or for a
given volume or weight.

3. Route of administration.

6. The contents of me container by weight, volume or by
number of doses.

9. The expiry date expressed in unambiguous terms
(ddlmmlyy).

13. The batch number.

In such cases, the label for the outer packaging should
contain aU the relevant label information.

Note 1: This is a statutory requirement for relevant
medicinal products.

MEDICINAL SUBSTANCES AND
EXCIPIENTS

Where such a monograph is available, the medicinal
substance and any excipients must comply with the specific
monograph requirements of the Pharmacopoeia.

The medicinal substance and any excipients must also
comply with the General Monograph for Substances for
Pharmaceutical Use and, where appropriate, the provisions of
Supplementary Chapter IV J on the Control of Impurities in
Substances for Pharmaceutical Use and the General
Monograph for Products with Risk of Transmitting Agents of
Animal Spongiform Encephalopathies.
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FORMULATED PREPARATIONS

Unlicensed medicines must comply with the requirements of
the General Monograph for Pharmaceutical Preparations) the
requirements of the General Monograph for Unlicensed
Medicinesand with the requirements of the relevant General
Monograph for the specific dosage fonn.

While it is required that the formulated preparation will
demonstrate compliance with the Pharmacopoeia when
tested, it is recognised that it might not be practicable to
carry out the pharmacopoeial tests routinely. In such
instances other suitable methods may be used to provide
assurance that the preparation is of the appropriate quality.

Where a BP monograph for a formulated preparation is
available, the product must comply. In addition, where
specified, the produce must comply with the following tests.

Sterillty
All batches of aseptically prepared unlicensed medicines
should undergo a sterility test. In cases where the in-use
period is before the expectation of me sterility test result,
then the test will be retrospective and become a developing
and continuing assurance of the process and batches
produced. The test should not delay the release of product(s)
with a short shelf-life (less than 90 days).

Where an aseptic preparation has been prepared individually
by aseptic manipulation, the batch size is effectively one.
However, since a sterility test on a batch of one is not
manageable, a batch for this purpose is defined as "all
preparations prepared during one session". A "session" is
defined as "a continuous period with the same operators,
environment, equipment and materials".

Batch samples may be represented by (i) dummy samples, of
the same fonn and size as the batch items, that have been
introduced at the end of the session, (il) returned items
(unused) and (iii) direct samples from the session, where the
batch allows.

Further guidance can be found in the MHRA Question and
Answers document for holders of a Manufacturer's 'Specials'
Licence'. This guidance states that "The minimum
expectation is one sterility sample per operational work
station per week." In addition) the guidance states "The use
of a suitably designed (end of session media fill simulation'
may be considered as an alternative to sterility testing of the
finished product as part of an on-going monitoring
programme."

ORAL LIQUIDS
PRODUCTION
In the manufacturing, packaging and storage of oral liquids,
suitable measures are taken to ensure their microbial quality
complies with Pharmacopoeial requirements throughout
shelf-life; recortunendations for microbial limits are provided
in the section on MkrobiohJgical Quality of Pharmaceutical
Preparations (AppendixXVI D). If necessary, an antimicrobial
preservative may be added unless the formulation is required
to be preservative-free.

During the preparation) storage and use of preservative-free
oral liquids, due consideration should be given to the
additional risks of microbial contamination that exist for such
preparations. Numbers of viable organisms in starting
materials and primary packaging materials should be

t MHRA Guidance for 'Specials' Manufacrunn)January 2015 (sections
3.6.2 <UId 3.~3).
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minimised. Storage conditions of the finished product should
prevent contamination and inhibit microbiological
proliferation. The product shelf life during storage and use
should be based on the risk and probability that the product
may fail to meet the requirements of Appendix XVI D.

Acidity or alkalinity
A test to determine the pH of the oral solution or oral
suspension may be applied. As the pH may he formulation
dependant, limits are only included in specific monographs in
cases where the stability of the active substance is affected by
pH.

ORAL SUSPENSIONS
Dissolution
Carry out the test for dissolution described under dissolution
test or tablets and capsules, Appendix XD B1, using Apparatus
2. Unless otherwise stated in the individual rnonograp use
900 mL of an appropriate dissolution medium (as suggested
in Supplementary Chapter I E) and rotate the paddle at 50
rpm.

Shake the container containing the oral suspension being
examined for 30 seconds and accurately remove, by syringe,
a volume containing one dose at a depth of I ern below the
meniscus. Introduce the dose by placing the syringe vertically
into the dissolution medium as low as possible, not less than
1 ern from the vessel wall, and allow the sample to reach the
bottom of the vessel. If sink conditions cannot be obtained,
testing a partial dose of the suspension (10% to 20% of the
usual dose) is preferable to using a surfactant

Operate the apparatus at the specified rate. Within the time
interval specified, or at each of the times stated, withdraw a
specimen from a zone midway between the surface of the
dissolution medium and the top of the rotating paddle, not
less than 1 cm from the vessel wall. Where multiple sampling
times are specified, replace the aliquots withdrawn for
analysis with equal volumes of fresh dissolution medium at
37 0 or, where it can be shown that replacement of the
medium is not necessary, correct for the volume change in
the calculation. Keep the vessel covered for the duration of
the test and verify the temperature of the medium at suitable
times. Perform the analysis using a suitable assay method.
Repeat the test with a further five additional doses.

Unless otherwise specified in the individual monograph, the
value of Q is 75% of the stated amount at 45 minutes.

Homogeneity of Suspension
Allow a suitable volume of the oral suspension being
examined to settle, undisturbed, for 24 hours. Shake the
container for 30 seconds and accurately remove one dose
(usually 5 to 10 mL) at a depth of I em below the meniscus.
Shake the container again for 10 seconds and remove
another dose. Repeat this procedure unti110 doses of the
suspension have been removed. Assay the 10 doses
individually according to the method specified in the
individual monograph.

The preparation complies with the test if the content of each
individual dose is between 85% and 115% of the average
content. The preparation fails to comply with the test if the
content of more than one individual dose is outside these
limits or if the content of one individual dose is outside the
limits of 75% to 125% of the average content.

INTRAOCULAR INJECTIONS
DEFINITION
Intraocular injections are sterile preparations intended for
administration by injection into the eye.
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Several categories of intraocular injection may be
distinguished. The requirements of this monograph apply to
the most commonly used intraocular injections: jntracameral
injections (administered into the anterior chamber of the eye)
and intravitreal injections (administered into the vitreous
cbamber of the eye).

Intraocular injections are supplied either in a glass vial or
ampoule that allows the contents to be drawn up into a
sterile syringe, in pre-filled syringes with a luer lock
connector and a blind hub or in pre-filled syringes with a
luer slip connector.

The injection complies with the requirements stated under
Parenteral Preparations and with thefallowing requirements.

TESTS
Acidity or alkalinity

test to e emune
Appendix V L.

Osmolality
A test to determine the osmolality of the injection is carried
out, Appendix V N.

Bacterial endotoxins
A test for bacterial endoroxins is carried out, Appendix XIV C.
Recommendations on the limits for bacterial endotoxins are
given in Supplementary Chapter I C.

ASSAY
A suitable procedure to determine the amount of active
ingredient(s) is carried out.

STORAGE
Intraocular injections should be stored in a sterile, airtight,
tamper-evident container. The containers and closures
comply with the requirements for Containers,
Appendix XIX A.

LABELLING
The label states (1) the quantity of active ingredient in a
suitable dose-volume; (2) the route of administration; (3) for
pre-filled syringes, whether the outside surface of the syringe
is sterile.

Annex
Thissection isnon-mandatory; it provides guidance on typkal
limits for Content, pH and Osmolality in Intraocular Injections.

Content
95.0 to 105.0% of the stated amount of the active ingredient,
unless otherwise justified.

Acidity or alkallnity
For inuacameral injections
pH, 6.8 to 8.2, Appendix V L.
For intravitreal injections
pH, 3.0 to 8.0, Appendix V L.

Osmolality
For imracameral injections
250 to 350 mosmoVkg, Appendix V N.

Forintratntreal injections
270 to 330 mosmoVkg, Appendix V N.
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Vaginal Preparations
(ph. Eur. monograph 1164)

PhEn _

DEFINIllON
Vaginal preparations are liquid, semi-solid or solid
preparations intended for administration 10 the vagina usually
in order to obtain a local effect. They contain 1 or more
active substances in a suitable basis.

Where appropriate, containers for vaginal preparations
comply with the requirements for materials used for the
manufacture of containers (3.1 and subsections) and
containers (3.2 and subsections).

Several categories of vaginal preparations may he

- pessaries;
- vaginal tablets;
- vaginal capsules;
- vaginal solutions, emulsions and suspensions;
- tablets for vaginal solutions and suspensions;
- semi-solid vaginal preparations;
- vaginalfoams;
- medicated vaginal tampons.

PRODUCIlON
During development, it must be demonstrated that the
nominal contents can be withdrawn from the container of
liquid and semi-solid vaginal preparations presented in single
dose containers.

In the manufacturing, packaging, storage and distribution of
vaginal preparations, suitable measures are taken to ensure
their microbial quality; recommendations on this aspect are
provided in chapter 5.1.4. Mia-obiologi<al qualityof non-sterile
pharmaceutical preparadons and substances for phannaautital
use.

TESTS
Uniformity of dosage units (2.9.40)
Liquid and semi-solid single-dose vaginal preparations
comply with the test. Solid single-dose vaginal preparations
comply with the test or, where justified and authorised, with
the tests for uniformity of content andlor uniformity of mass
shown below. Herbal drugs and herbal drug preparations
present in the dosage form are not subject to the provisions
of this paragraph.

Uniformity of content (2.9.6)
Unless otherwise prescribed or justified and authorised, solid
single-dose vaginal preparations with a content of active
substance less than 2 mg or less than 2 per cent of the total
mass comply with test A (vaginal tablets) or test B (pessaries,
vaginal capsules). H the preparation has more than one active
substance, the requirement applies only to those substances
which correspond to the above conditions.

Uniformity of mass (2.9.5)
Solid single-dose vaginal preparations comply with the test.
If the test for uniformity of content is prescribed for aU the
active substances, the test for uniformity of mass is not
required.

Dissolution
A suitable test may be carried out to demonstrate the
appropriate release of the active substance(s) from solid
single-dose vaginal preparations) for example one of the tests
described in chapter 2.9.3. Dissolution test for soliddosage fonns
or in 2.9.42. Dissolution test for IipophJ7ic soliddosagefonns.
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When a dissolution test is prescribed) a disintegration test
may not be required.

PESSARIES
DEFINIllON
Pessaries are solid, single-dose preparations. They have
various shapes, usually ovoid, with a volume and consistency
suitable for insertion into the vagina. They contain 1 or more
active substances dispersedor dissolved in a suitable basis
that may be soluble or dispersible in water or may melt at
body temperature. Excipients such as diluents, adsorbents,
surface-active agents) lubricants) antimicrobial preservatives
and colouring matter authorised by the competent authority
may be added) if necessary.

PRODUCIlON
essanes are usu y prepare y rna g. ere

appropriate in the manufacture of pessaries) measures are
taken to ensure a suitable and controlled particle size of the
active substance(s). If necessary) the active substance(s) are
previously ground and sieved through a suitable sieve.

When prepared by moulding, the medicated mass,
sufficiently liquefied by heating, is poured into suitable
moulds. The pessary solidifies on cooling. Various excipients
are available for this process, such as hard fat, macrogols,
cocoa butter, and various gelatinous mixtures consisting, for
example, of gelatin, water and glycerol.

A suitable test is carried out to demonstrate the appropriate
release of the active substance(s) from pessaries intended for
prolonged local action.

TESTS
Disintegration (2.9.2)
Unless intended for prolonged local action, they comply with
the test. Examine the state of the pessaries after 60 min,
unless otherwise justified and authorised.

VAGINAL TABLETS
DEFINITION
Vaginal tablets are solid) single-dose preparations. They
generally conform to the definitions of uncoated or film
coaled tablets given in the monograph Tablets (0478).

PRODUCIlON
A suitable test is carried out to demonstrate the appropriate
release of the active substance(s) from vaginal tablets
intended for prolonged local action.

TESTS
Disintegration (2.9.2)
Unless intended for prolonged local action) they comply with
the test (special method for vaginal tablets). Examine the
state of the tablets after 30 min, unless otherwise justified
and authorised.

VAGINAL CAPSULES
DEFINIllON
Vaginal capsules (shell pessaries) are solid) single-dose
preparations. They are generally similar to soft capsules as
defined in the monograph Capsules (00/6), differing only in
their shape and size. Vaginal capsules have various shapes)
usually ovoid. They are smooth and have a uniform external
appearance.
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PRODUCTION
A suitable test is carried out to demonstrate the appropriate
release of the active substance(s) from vaginal capsules
intended for prolonged local action.

TESTS
Disintegration (2.9.2)
Unless intended for prolonged local action, they comply with
the test, Examine the state of the capsules after 30 min,
unless otherwise justified and authorised.

VAGINAL SOLUTIONS, EMULSIONS
AND SUSPENSIONS
DEFINITION
Vaginal solutions, emulsions and suspensions are liquid
pleparabens uneaded fer a leGal @ft«:t, for inigado
diagnostic purposes. They may contain excipients, for
example to adjust the viscosity of the preparation, to adjust
or stabilise the pHJ to increase "the solubility of the active
substance(s) or to stabilise the preparation. The exciplents do
not adversely affect the intended medical action or, at the
concentrations used, cause undue local irritation.

Vaginal emulsions may show evidence of phase separation
but are readily redispersed on shaking. Vaginal suspensions
may show a sediment that is readily dispersed on shaking to
give a suspension that remains sufficiently stable to enable a
homogeneous preparation to be delivered.

They are supplied in single-dose containers. The container is
adapted to deliver the preparation to me vagina or it is
accompanied by a suitable 'applicator.

PRODUCTION
In the manufacture of vaginal suspensions measures are taken
to ensure a suitable and controlled particle size with regard to
the intended use.

TABLETS FOR VAGINAL SOLUTIONS
AND SUSPENSIONS
DEFINITION
Tablets intended for the preparation of vaginal solutions and
suspensions are single-dose preparations that are dissolved or
dispersed in water at the time of administration. They may
contain excipients to facilitate dissolution or dispersion or to
prevent caking.

Apart from the test for disintegration, tablets for vaginal
solutions or suspensions conform with the definition for
TabklS (0478).
After dissolution or dispersion, they comply with the
requirements for vaginal solutions or vaginal suspensions, as
appropriate.

TESTS
Disintegration (2.9.1)
Tablets for vaginal solutions or suspensions disintegrate
within 3 min, using water R at 15-25 °C as the liquid
medium.

LABELLING
The label States:
- the method of preparation of the vaginal solution or

suspension;
- the conditions and duration of storage of the solution or

suspension after constitution.
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SEMI-SOLID VAGINAL PREPARATIONS
DEFINITION
Semi-solid vaginal preparations are ointments, creams or gels.

They are often supplied in single-dose containers.
The container is provided with a suitable applicator.

Semi-solid vaginal preparations comply with the requirements
of the monograph Semi-solid preparations for cutaneous
application (0132).

VAGINAL FOAMS
DEFINITION
Vaginal foams comply with the requirements of the
monograph Medicated foams (1105).

DEFINITION
Medicated vaginal tampons are solid) single-dose
preparations intended to be inserted in the vagina for a
limited time.

They comply with the requirements of the monograph
Meditatedtampons (1155).
_____________________ PIIE..

Aromatic Waters
DEFINITION
Aromatic Waters are saturated solutions of voJatile oils or
oilier aromatic substances in water, usually employed for
their flavouring rather than their medicinal properties.
Aromatic Waters prepared as described below contain a small
amount of Ethanol.

PRODUCTION
Aromatic Waters are normally prepared by diluting a
concentrated) ethanclfc solution of the aromatic substance
with Water.
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Abacavir Oral Solution
Action and use
Nucleoside reverse transcriptase inhibitor; antiviral (IDV).

DEFINITION
Abacavir Oral Solution is a solution containing Ahacavir
Sulfate in a suitable flavoured vehicle.
The oralso/mum romp/res with the requirements Slated under Oral
Liquids and with thefollowing requirements.

Content of abacavir} C2sH3~I1:02

92.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromarography,
Appendix ill A, usingthe following solutions in methanol

•
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(b) Use gradient elutionand the mobile phase described
below.
(c) Use a flow rate of 0.8 mL per minute.

(d) Use a column temperature of 30'.

(e) Use a detection wavelength of 254 run.

(1) Inject I0 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.05% vlv of triftuoroacedc acid.
Mobile phase B methanol (85%).

Time MobilephaseA MobilephaseB Comment
(Minutes) ('IYIv) (%vlv)

0-20 95-+70 '-+30 lineargradienl

20-35 70--)10 30-+90 lineargradient

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (4):

me chromatogram closely resembles the reference
chromatogram supplied with abacaoir for peak
identification EPCRS;
the resolution between the peaks due to abacavir and abacavir
impurity 0 is at least 1.5.

LIMITS

Identify any peak in the chromatogram obtained with
solution (I) corresponding to impurity C using the
chromatogram obtained with solution (5) and the
chromatogram supplied with abacamr
impurity standard BPCRS.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to abacavir impurity C is
not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);
the area of any peak corresponding to abacavir impurity 1 is
not greater than the area of the peak in the chromatogram
obtained with solution (6) (0.5%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%);

the sum of the areas of all secondary peaks is not greater
than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2.0%).

Disregard any peak with an area less than0.5 times the area
of the principal peak in the chromatogram obtained with
solution (3) (0.1%).

ASSAY
Cany out the method for liquid chromarography,
Appendix ill D, usingthe following solutions in 0.1%vlvof
onhophosphonc acid.
(I) Dilute the oral solution to producea solutioncontaining
the equivalent of 0.02% wlvof abacavir and filter if
necessary.
(2) 0.023% wlv of abacavir sulfate BPCRS.
(3) Dissolve 2.5 mg of obacavir forpeak identification EPCRS
(containing impurities B and D) in 10.0 mL.

(I) Dilute the oral solution to produce a solutioncontaining
the equivalent of 0.2% wlv. of abacavir and filter if necessary.
(2) 0.23% wlv of abacavir sulfate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sih'ca gelPm (Merck silica gel 60 F",
HPTLC platesare suitable). Before use, stand the plate in
methanol, allowing the solventfront to ascendto the top of
the plate, remove andheat the plate at 105° for 1 hour.
(b) Use the mobile phase described below.

(c) Apply 1~ of each solution.

(d) Develop the plate to 7 em.

(e) Afterremoval of the plate, dry in a current ofwann air
and examine under ultr<Wiolet light (254 nm).

MOBILE PHASE

5 volumesof methanol, 6 volumesof 135M ammonia,
34 volumes of dichloromethane and 55 volumes of acetone.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in positionand colourto that in the
chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) showsa peak with the same retention time as the peak
due to abacavir in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 3.8 to 4.5, Appendix V L.

Related substances
Carry out the method for liquid chromarography,
Appendix ill D, using the following solutions in 0.1% vlv of
orthoPhosphori< acid.

(I) Dilute the oralsolution to producea solution containing
the equivalent of 0.02% w/v of abacavir and filter if
necessary.
(2) Dilute 1 volume of solution (I) to 100 volumes.

(3) Dilute 1 volume of solution (2) to 5 volumes.

(4) Dissolve 2.5 mg of abacavir for peak identification EPCRS
(containing impurities B and D) in 10.0 mL.

(5) 0.02% wlv of abacavir impurity standard BPCRS.
(6) 0.0001% wlv of abacavir impuniy 1 BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with iXuuJe<y1silyi silica gelfor chromatography (5 urn) (Walers
Symmetry Shield CI8 is suitable).

'041

41-50

50-51

51-55

o
0-+95
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100
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oolumnwash

oolumnwash

column wash

re-equilibfation
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3») the resolution between the peaks due to
abacavir and abacavir impurity D is at least 1.5.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERM.INATION OF CONTENT

Calculate the content of C28H3~I202 in the oral solution
from the chromatograms obtainedusing the declared content
of C,.H,.N1202 in abaannr sulfate BPCRS.

LABELLING
The quantity of active ingredient is stated in tenus of the
equivalent amount of abacavir.

IMPURITIES
The impurities limitedby the requirements of chis
monograph include those listedunderAbacavir Sulfate and
the following.

I. ~-cyc!opropyI-IH-purin!""2,6-diamine.

Abacavir Tablets
Action and use
Nucleosidereverse transcriptase inhibitor; antiviral (HIV).

DEFINITION
Abacavir Tablets contain Abacavir Sulfate. They may be
coated.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of abacavir, C14H18N'60
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatographYJ
Appendix ill AJ using the following solutions in water.
(I) Shake a quantity of powdered tablets containing the
equivalent of 0.2 g of abacavir with 100 mL, filter and use
the filtrate.
(2) 0.23% wlv of abacavir sulfate BPCRS.
(3) 0.23% wlv of abacavir sulfate BPCRS and 0.2% wlv of
zidovudine BPCRS.

CHROl'rlATOGRAPHIC CONDITIONS

(a) Use precoated silica gelPm plates (Merck silica gel 60
F254 plates aresuitable).
(b) Use the mobile phase described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 12 em.

(e) After removal of the plate, dryit in air and immediately
examine under ultraviolet light (254 nm).
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MOBILE PHASE

3 volumes of glacial aceric acid, 10 volumes of methanol and
90 volwnes of dichloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The chromatogram obtained with solution(1) shows a
principal spot corresponding in positionand size to the
principal spot in the chromatogram obtained with
solution (2).

B. In me Assay, the chromatogram obtained with solution
(1) shows a principal peakwith me same retention time as
the principal peakin the chromatogram obtained with
solution 2.

TESTS
Dissolution
Complywith the dissolution use for tablets and copsales,
Appendix XU B I.

TEST CONDITIONS

(a) Use Apparatus 2 and rotate thepaddleat 75 revolutions
per minute.
(b) Use 900 mL of O.IM hydrochloric acidas the medium at a
temperature of 37°.

PROCEDURE

(1) After 45 minutes withdraw a 10-mL sample of the
medium and filter..Measure me absorbance of the filtered
medium, diluted if necessary with O.IM hydrochlork acid) at
the maximum at 254 am using 0.1.11 hydrochloric acid in the
reference cell, Appendix IT B.
(2) Measure the absorbance of a solutioncontaining
0.039% wlv of abaca"ir sulfate BPCRS in O.IM hydrochloric
acid at the maximum at 254 am using O.IM hydrochloric acid
in the reference cell.

DETERMINATION OF CONTENT

Calculate the totalcontentof abacavir, C14HulN60, in the
medium usingthe declared contentof CI4HulN60 in
abacavirsulfate BPCRS.

LIMITS

The amountof abacavir released is not less than 75% (Q) of
the stated amount.

Related substances
Carryout the methodfor liquid chromawgraphYJ
Appendix ill DJ using the following solutions in 0.1% vlv of
onlwphosphoric acid.
(1) Shake a quantity of the powdered tablets containing the
equivalent of 0.3 g of abacavir with 70 mL for 30 minutes,
mix with the aid of ultrasound for 5 minutes; dilute to
100 mL and filtet througb a 0.45-~m filter (polyvinylidene
fluoride is sultable). Dilute 1 volwne of the filtrate to
20 volumes.
(2) Dilute I volume of solution (I) to 100 volumes and
further dilute 1 volume of the resulting solution to
5 volumes.
(3) Dissolve 2.5 mg of abacavir for peak idendfiauion EPCRS
in 10.0 mL.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with ocradecyfsilyf silica gelfor chromatography (5 pm) (Waters
Symmetry Shield CIS is suitable).
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(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.8 mL per minute.
(d) Use a column temperature of 30°,

(e) Use a detection wavelength of 254 om.

(I) Inject 10 I'l. of each solution.

MOBILE PHASE

Mobile phaseA 0.05% vlv of trifluorocu:etic acid.
Mobile phase B methanol (85%).

Time Mobilepnaee A Mobile phase B Comment

(Minutes) (%vlv) l'Avlv)

0-20 95---)70 ....30 lineargradient

20-35 70410 30---t90 lineargradient

35-40 10 90 eocretc

40-41 10-'1'0 90->100 columnwash

41-50 0 100 column wash

50-51 0->95 100--.5 column wash

51-55 95 5 re-equilibration

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the chromatogram closely resembles the reference
chromatogram supplied-with abaaJfJir for peak
identification EPCRS;
the resolution between the peaksdue [0 abacavir and abacavir
impurity D is at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained widt
solution (2) (0.2%);

the sum of the areas of allsecondary peaks is not greater than
8 times the area of the principle peak in the chromatogram
obtained with solution (2) (1.6%).

Disregard anypeakwith an area less than 0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, in 0.1% vlv of
orthophosphori< acid.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 0.1 g of abacavir with 70 mL for 30 minutes,
dilute to 100 mL and filter. Dilute 1 volume of the filtrate to
5 volumes.
(2) 0.023% wlv of abaca";r sulfate BPCRS.

(3) Dissolve 2.5 mg of abaannrfor peak identification EPCRS
in 10 mL.

CHRO.\lA.TOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)) the resolution between the peaks due to
abacavir and abacavir impurity D is at least 1.5.
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DETERMINATION OF CONTENT

Calculate the contentof Cl4HISN60 in the tablets from the
chromatograms obtained usingthe declared content of
C,,.l{,aN.O in abaca";r sulfate BPCRS.

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amount of abacavir.

IMPURITIES
The impurities limited by the requirements of this
monograph include diose listed under Abacavir Sulfate.

Abacavir and Lamivudine Tablets

Nucleosidereverse transcriptase inhibitor, antiviral (HlV).

DEFINITION
Abacavir and Lamivudine Tabletscontain Abacavir Sulfate
and Lamivudine.
The tablets comply with me requirements statedunder Tablets and
with thefollowing requirements.

Content of abacavir, C1..HlaN60
95.0 to 105.0% of the stated amount.

Content of lamivudine, CaHIlN)O)S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for min-layer chromat<Jgraphy,
Appendix ill A, using the following solutions.
(1) Shake a quantity of powdered tablets containing the
equivalent of 0.2 g of abacavir with 50 mL of water, filter and
use the filtrate.
(2) 0.23% w/v of abaca";r sulfate BPCRS in water.
(3) 0.1% wlv of lamivudine BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelPm (Merck silica gel 60 Fm
plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 12 cm.

(e) Afterremoval of the plate) dryit in airand immediately
examine under ultraviolet lighl (254 nm).

MOBILE PHASE

3 volumes of gladal acetk acid, 10 volumes of meihand and
90 volumes of dkhloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution(1) shows two clearly separated spots.

CONFIRMATION

The chromatogram obtained with solution (I) shows two
principal spots corresponding in position and size to the
principal spots in die chromatograms obtained with solutions
(2) and (3).

B. In the Assay, the chromatogram obtained with solution
(1) shows principal peaks with the sameretention time as the
principal peaksdue to abacavir andlamivudine in the
chromatograms obtained with solutions (2) and (3)
respectively.
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TESTS
Dissolution
Comply with the dissolution testfar tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2 and rotate the paddle at 75 revolutions
per minute.

(b) Use 900 mL of O.JM hydrochlori< ocid, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

Solution A: Dissolve 1.9 g of ammonium autate in 900 mL of
water, adjust the pH to 3.9 with glacial acetic acidand dilute
to

(1) After 45 minutes withdraw a sample of the medium and
filter. Dilute with the dissolution medium, if necessary, to
produce a solution containing the equivalent of 0.067% wlv
of abacavir.

(2) 0.078% w/v of abacavir sulfate BPCRS and 0.033% wlv of
lamivudine BPCRS ln. solution A.

(3) om% wlv of lamivudine impurity standard BPCRS and
0.016% w/v of abacavirsulfate BPCRS ln. solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETER.\1.INATION OF CONTENT

Calculate the total content ~f abacavir, C1JIlsN60, and
lamivudine, CaHllN303S, in the medium using the declared
contents of C14H1sN60J in abacamr sulfate BPCRS and of
C.HllN,O,S in lamivudine BPCRS.

SYSTEM SUITABIUTY

The test is not valid unless:
the chromatogram obtained with solution (3) closely
resembles the reference chromatogram supplied with
lamivudine impun·ty standard BPCRS and the retention of
abacavir relative to lamivudine is about 2.6;

in the chromatogram obtained with solution (3), the resolution
between the peaks due to lamivudine impurity Band
lamivudine is at least 2.0.

LIMITS

The amounts of abacavir and lamivudine released are not less
than 75% (Q) of the stated amounts.

Related substances
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions in solution A.

Solution A: Dissolve 1.9 g of ammonium aaUlle in 900 mL of
water, adjust the pH to 3.9 with glacial acetic add and dilute
ro 1000 mL.
(1) Shake a quantity of the powdered tablets containing the
equivalent of 0.1 g of abacavir in 60 mL with !he aid of
ultrasound for 30 minutes, dilute to 100 mL and filter.
Dilute 1 volume of the filtrate to 5 volumes.

(2) Dilote 1 volume of solution (1) to 50 volumes. Further
dilute 1 volume to 10 volumes. .

(3) 0.01% w/v of Iamivudine impurity standard BPCRS and
0.016% w/v of abacavirsulfate BPCRS.
(4) 0.0001 % w/v each of salicylic acidBPCRS (Iamivudine
impurity C) and cytosine (lamivudine impurity E).
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mrn) packed
with octadecyhily/ silica gelfor chromawgraphy (5 pm) (YMC
ODS-A is suitable).

(b) Use gradient elution and the mobile phase described
below.

(e) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 270 nm.

(I) Inject 10 J1L of each solution.

MOBILE PHASE

Mobile phase A O.025M ammonium acetate, adjusted to
pH 3.9 with glacial a"tic acid.
Moln7e phase B methanol.

MobJephase C a"wnitrile.

Time MobUe Mobile MobUe phase C Comment
(Minutes) phase A phase B ("10 vlv)

("10 vlv) (%v/v)

0-15 95 5 o Isocretic

15-30 95-->70 5-->30 0 linear
gradient

'0-38 7. 3. 0 isocrarjc

38-60 70-->0 30-->0 0-->100 linear
gradient

60-65 o 0 100 column wash

65-66 0-->95 .~5 100-->0 linear
gradient

66-75 95 5 n re-
equilibration

When the chromatograms are recorded under the prescribed
conditions the relative retentions with reference to lamivudine
(retention time about 15 minutes) are lamivudine impurity EJ

about 0.2; lamivudine impurity F, about 0.3; lamivudine
impurity A, about 0.35; lamivudine impurity H, about 0.37;
lamivudine impurity C, about 0.39j lamivudine impurity G J

about 0.4; lamivudine impurity B, about 0.9; lamivudine
impurity J, about 1.5 and abacavir, about 2.6.

SYSTEM SUITABILITY

The test is not valid unless:

the chromatogram obtained with solution (3) closely
resembles the reference chromatogram supplied with
lamivudine impurity standard BPCRS and the retention of
abacavir relative to lamivudine is about 2.6;

in the chromatogram obtained with solution (3)J the resolution
between the peaks due to lamivudine impurity Band
Jamivudine is at least 2.0.

LIMITS

Using the chromatogram obtained with solutions (3) and (4),
the reference chromatogram supplied with lamivudine
imJrUrity standard BPCRS and the relative retentions identify
any peaks in solution (1) corresponding to the named
lamivudine impurities. Multiply any peaks areas
corresponding to lamivudine impurity C and lamivudine
impurity E by the following correction factors; impurity C,
1.3; impurity E, 0.6.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to lamivudine impurity J
is not greater than 25 times the area of the peak due to
lamivudine in the chromatogram obtained with solution (2)
(0.5%);
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the area of any peak corresponding to lamivudine impurity A
is not greater than 1.5 times the area of the peakdue (Q

lamivudine in the chromatogram obtained with solution (2)
(0.3%);

the area of any peakcorresponding to lamivudine
impurities B, C, E, F, G and H is not greater than the area
of the peakdue to lamivudine in the chromatogram obtained
with solution (2) (0.2%);

the area of any other secondary peak is not greater than the
area of the peakdue to abacavir in the chromatogram
obtained with solution (2) (0.2%).

The total impurity content is not greater than 2.2%.
Disregard:

any peak corresponding to a lamivudine impurity with an
area less thanhalf the area of the peakdue to lamivudine in
the GJyomalOgram obtained 'llithSOlUb9R (2) (0.1 ~(. .

any otherpeak with an area less thanhalf the area of the
peakdue to abacavir in the,chromatogram obtained with
solution (2) (0.1 %).

ASSAY
Weigh and powder 20 tablets. Carty out the method for
liquidchromatography, Appendixill D, using the foUowing
solutionsprepared in solution A.
Solution A: Dissolve 1.9 g of ammonium acetate in 900 mL of
water, adjust me pH (Q 3.9 with glacial acetic acid and dilute
to 1000mL

(1) Shake a quantity of the powdered tablets containing the
equivalent of 0.2 g of abacavir with 60 mL of solution A in a
100-mL ambervolumetric flask for 30 minutes,dilute to
100 mL and filter. Dilute I volume to 5 volumes.

(2) 0.046% wlv of abacavir sulfate BPCRS
(3) 0.02% wlv of lamimJdine BPCRS.
(4) 0.01% wlv of lamivudine impurity standard BPCRS and
0.016% wlv of abacavir sulfate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4):

the chromatogram obtainedwith solution (4) closely
resembles me reference chromatogram supplied with
lamivudine impun·O' standard BPCRS and the retention of
abacavir relative to lamivudine is about 2.6;
the resolution between the peaks due to lamivudine
impurity Band lamivudine is at least2.0.

DETERMINATION OF CONTENT

Using solutions (I) and (2), calculate the content of
C1.tHlsN(jO in the tablets from me chromatograms obtained
using the declared content of CtJ-ItaN'60 in abacavir
sulfate BPCRS.
Using solutions (I) and (3) calculate the content
CgHuN30.3S in the tablets from the chromatograms
obtainedusing the declared contentof CgHltN303S in
lamivudine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Abacavir Sulfate,
excludingimpurity A, and Lamivudine.
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Abacavir, Zidovudine and Lamivudine
Tablets
Action and use
Nucleoside reverse transcriptase inhibitor; antiviral (HIV).

DEFINITION
Abacavir, Zidovudine and Lamivudine Tablets contain
Abacavir Sulfate, Zidovudine and Lamivudine.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of abacavir, Cl~lsN60
95.0 to 105.0% of the stated amount.

Content of zldevudlne, C1oH13N'S04

95.0 to 105.0% of the staled amount.

IDENllFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III AJ using the followingsolutions.
(1) Shakea quantity of powdered tabletscontaining the
equivalent of 0.2 g of abacavir with 50 mL of water, filter and
use the filtrate.
(2) 0.2% wlv of zidovudine BPCRS in water.
(3) 0.23% wlv of abacavir sulfate BPCRS in water.
(4) 0.1 % wlv of lamivudine BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use precoated silica gelF2 54 plates (Merck silica gel 60
F2 54 plates are suitable).
(b) Use the mobile phase described below.

(c) Apply 10 IJL of each solution.

(d) Develop the plate to 12 em.

(e) Afterremoval of the plate, dry it in airand immediately
examine under ultraviolet light (254 nm).

MOBILE PHASE

3 volwnes of gladal acetic add, 10 volumes of methanol and
90 volumes of dichloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (1) shows three clearly separated spots.

CONFIRMATION

The chromatogram obtained with solution (1) shows three
spots corresponding in position, colour and size to the spots
in the chromatograms obtained with solutions (2), (3) and
(4).

B. In the Assay, the chromatogram obtainedwith solution
(1) shows principal peaks with the same retention time as the
principal peaksdue to ebacavir, zidovudine and Jamivudine
in the chromatograms obtained with solutions (2), (3) and
(4) respectively.

TESTS
DIssolution
Comply with the dissolu"on test for tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2 and rotate the paddle at 75 revolutions
per minute.
(b) Use 900 mL of O.IMhydrochloric acid, at a temperature of
37°, as the medium.
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PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) After 45 minutes withdraw a 10 mL sample of the
medium and filter.
(2) Dissolve suitable quantities of abacavir sulfate BPCRS,
zidovudine BPCRS and lamitmdine BPCRS in solventA,
descnbed underRelated substances, to produce the same
concentrations as that expected for solution (1).

(3) 0.075% w/v of zidooudine aud lamivudine
impurity standard BPCRS and 0.025% wlv of abacavir
sulfate BPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
s rna be sed.

DETERMINATION OF CONTENT

Calculate the total content of abacavir, C14H1gN"60,
zidovudlne, C IOH13N504, and lamivudine, CsH nNJ03S, in
the medium using the declared content OfCl4HlSN60
abacav;r sulfate BPCRS, the declared contentof ClOH13N504

in ziJooudine BPCRS and me declared content of
CSHIlNJ03S in lamivudine BPCRS.

LIMITS

The amounts of abacavir, zidovudine and lamivudine
released arenot less than 75% (Q) of the stated amounts.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in solventA.

SOLVENT A

Dissolve 1.9 g of ammonium acetate in 900 mL of water,
adjust the pH to 3.9 with glacial acetic add and dilute to
1000 mL.
(I) Shake a quantity of the powdered tablets containing the
equivalent of O.lg of abacavir in 60 mL with the aid of
ultrasound for 30 minutes,dilute to 100 mL and filter.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute I volume of solution (2) to 10 volumes.

(4) 0.002% wlv of thymine.
(5) 0.075% wlv of zidooudine aud lamivudine
impurity standard BPCRS and 0.025% wlv of abacavir
sulfate Bl'CRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with a<tadecylsilyl silica gelfor chromatography (5 urn) (YMC
ODS·A is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 30'.

(e) Use a detection wavelength of 270 om.

(I) Inject I0 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.025M ammonium acetate, the pH adjusted
to 3.9 with glacial acetic acid.
Mobile phase B methanol.

Mobile phase C acetonitrile.
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.... _..
Mobile phase - Comment

{Minute'l phase A • phase C

(%"'" "'''''' 1%"'"

1>-15 OS S • isocrelk:

11>-30 95->7. <HJO • -.......'
JO-38 7. JO • """''"ae-ee 70-.<1 30->. ....'00 -"'-se-es • • 100 ......"""""
ee-ee ...." ..... '00-.<1 changen sotwenl

66-75 95 S •
_...

SYSTEM SUITABILITY

The test is not valid unless:
the chromatogram obtained with solution (5) closely
resembles the reference chromatogram supplied with
z inea ... .
retention of abacavir relative to zidovudine is about 1.2;

the resolution between the peaksdue to lamivudine
impurity Band lamivudine is at least 2.0j

the resolutimf betweenthe peaks due to lamivudine and
thymidine ls at least 2.0;

the resolution betweenthe peaksdue to zidovudine and
zidovudine impurity B is at least 4.0;

the resolution between the peaks due [0 zidovudine and
abacavir is at least 1.5.

LIMITS

Using the chromatogram obtained with solution (5) and the
reference chromatogram supplied with zidouudine and
lamivudine impuri!y standard BPCRS identify any peaks in
solution (1) corresponding to the named lamivudine and
zidovudine impurities.
In the chromatogram obtained with solution (1):

the area of anypeak corresponding to thymine (zidovudine
impurity C) is not greater than the area of the principal peak
in the chromatogram obtained with solution (4) (2.0%);

the area of anypeak corresponding to zidovudine impurity B
is not greater than the area of the peakdue to zidovudine in
the chromatogram obtained with solution (2) (1.0%);

the area of anypeak corresponding to zidovudine impurity G
(retention relative to zidovudine about 1.4) is not greater
than 0.5 times the area of the peakdue to zidovudine in the
chromatogram obtained with solution (2) (0.5%);

the area of anypeakcorresponding to zidovudine impurity I
(elutingbetweenlamivudine impurity G and zidovudine
impurity C) is not greater than0.4 times the area of the peak
due to zidovudine in the chromatogram obtained with
solution (2) (0.4%);

the area of anypeak corresponding to lamivudine impurity A
is not greater than 3 times the area of the peakdue to
lamivudine in the. chromatogram obtained with solution (3)
(0.3%);

the area of any peakcorresponding to a namedlamivudine
impurity is not greater than0.2 times the area of the peak
due to lamivudine in the chromatogram obtained with
solution (2) (0.2%);

the area of any peakcorresponding to a named zidovudine
impurity is not greater than0.2 times the area of the peak
due to zidovudine in the chromatogram obtained with
solution (2) (0.2%);

the area of any othersecondary peak is not greater than
0.2 times the area of the peakdue to abacavir in the
chromatogram obtained with solution (2) (0.2%);
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the sum of the areas of aU the named zidovudine impurities
is not greater than 4 times the area of the peak due to
zidovudine in the chromatogram obtainedwithsolution (2)
(4.0%);

the sum of the areas of aU the named lamivudine impurities
is not greater thanthe area of the peak due to lamivudine in
the chromatogram obtained with solution (2) (1.0%);

the sum any othersecondary peaks is not greater thanthe area
of the peakdue to abacavir in the chromatogram obtained
with solution (2) (1.0%);

Disregard any peakwith an area less than the area of the
peakdue to abacavir in me chromatogram obtained with
solution (3) (0.1%).

ASSAY
Weigh and powder20 tablets. Carry out the method for. . .,
solutions dissolved in solvent A described under Related
substances.

(I) Shake a quantity of the powdered tablets containing the
equivalent of 0.1 g of abacavir with 50 mL of solvent A in a
100 mL amber volumetric flask for 30 minutes, dilute to
100 mL and filter. Dilute I volume to 5 volumes.
(2) 0.023% wlv of abacavir sulfate BPGRS
(3) 0.02% wlv of zidovudine BPGRS.
(4) 0.01% wlv of lamifJudine BPGRS.
(5) 0.075% wlv of zidovudine and lamivudine
impurity srandard BPCRS and 0.025% wlv of abacavir
sulfate BPGRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless:
the chromatogram obtained with solution (5) closely
resembles the reference chromatogram supplied with
zidovudine and lamivndine impurity standard BPGRS and the
retention of abacavir relative to Zidovudine is about 1.2;
the resolution between the peaks due to lamivudine
impurity Band lamivudine is at least 2.0;
the resolution between the peaks due to lamivudine and
thymidine is at least 2.0;
the resolution between the peaks due to zidovudine and
zidovudine impurity B is at least 4.0;
the resolution between the peaks due to zidovudine and
abacavir is at least 1.5.

DETERMINATION OF CONTENT

Using solutions (I) and (2), calculate the total content of
C,.Ji,aN,O in the tablets from the chromatograms obtained
using the declared content of C1JIlSN60 in abacavir
sulfate BPGRS.
Using solutions (I) and (3), calculate the total content of
CloH13N504 in the tablets from the chromatograms obtained
using the declared content of C1oH13Ns04 in
zidovudine BPGRS.
Using solutions (l) and (4) calculate the total content
CsHuN30 3S in the tablets from the chromatograms
obtained usingthe declared content of CBHIIN303S in
lamivudine BPGRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities, A, B, C, E, F, G, Hand J
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listed underLamivudine, impurities B, C, E and G listed
under Zidovudine and the following:

o

HO

I. 1-[(2R,4S,5S)-4-amino-5-(hydroxymethyl)oxolan-2-yl)-5
methylpyrimidin-2,4(IH,3H)-dione.

Acamprosate Gastro·resistant Tablets
Gastro-resistant Acamprosate Tablets

Action and use
Treatment of alcoholism.

DEFINITION
Acamprosate Gestro-resisranr Tabletscontain Acamprosate
Calcium. They are covered with a gastro-resistant coating or
prepared from granules or particles covered with a gastro
resistant coating.
The tablets comply with the requirements stated under Tablets and
with thefollawing requirements.

Content of acamprosate calcium, C1oH20 CaN20aS2
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the Assay, the retention time of the principal peakin
the chromatogram obtained with solution (I) is similar to
thatof the principal peakin the chromatogram obtained with
solution (2).

B. The powdered tablets yield reaction A characteristic of
calcium salts, Appendix VI.

TESTS
Dissolution
Carry out the dissolution test for tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

First stage
(a) Use Apparatus 1, rotating the basket at 180 revolutions
per minute.
(b) Use 900 mL of O.IM hydrochlori< acid, at a temperature of
37°, as the medium.

PROCEDURE-

(I) After 2 hours, withdraw a 2()..mL sample of the medium,
filter through a 0.45-~ filter and dilute, if necessary, to
produce a solution expected to contain 0.037% wlv of
Acamprosat.e Calcium.
(2) 0.00185% wlv of acamprosate calcium BPGRS in
0.1M hydrochlori< acid. .

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with octade<ylsilyl silica gelfor chromatography (4 pm) (Synergi
Hydro RP is suitable).

(b) Use isocratic elution usingthe mobilephase described
below.
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(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of 205 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

To 850 rnL of a solution containing 140.5 mg of sodium
perchlorate and 170.95 mg of telrabulylammonium perchlorate
add 100 mL of methanol R2 and dilute to 1000 mL with
water.

DETERMINATION OF CONTENT

Calculate the total content of ClOH20CaNzOsSz in the
medium using the declared content of CloHzoCaNzOsSzln
acamprosate calcium BPGRS.

LIMITS

The amount of Acamprosate Calcium released is not more
than 5% of the stated amount.

Final stage
BufferpH 6.8 Add 150 mL of 2M sodium hydroxide in
sufficient O.IM citric acid to produce 1000 mL, adjust the pH
to 6.81 if necessary, with O.5M dirk acid.
(a) Use Apparatus I, rotating the basket at 180 revolutions
per minute.

(b) Replace the O.IM hydrochloric acid in the vessel with
900 mL of buffer pH 6.8, previously held and maintained at
37°.

PROCEDURE

(I) After 2 hours, withdraw a 20-mL sample of the medium,
filter through a 0.45-,un filter and dilute, if necessary, to
produce a solution expected to contain0.037% w/v of
Acamprosate Calcium.
(2) 0.037% wlv of acamprosau cakium BPCRS in buffer
pH 6.8.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underthe first
stage may be used.

DETERMINATION OF CONTENT

Calculate the total content of ClOH20CaN20gS2 in the
medium using the declared contentof CJoH20CaN20gS2in
acamprosate caldum BPCRS.

LIMITS

The amount of Acamprosate Calciwn released is not less
than 75% (Q) of the stated amount.

hnpurity A (homotaurine)
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions.
(I) Remove the tablet coating from 5 tablets by stirring with
three 50-mL quantities of acetone. Allow the cores to dryat
room temperature. Stir a quantity of the powdered tablets
containing 333 mg of Acamprosa<e Calcium with 50 mL of
borate briffer solut.,npH lOA for 10 minutes and filter through
a 0.45-~m filter. Dilute 3 mL of this solution to 20 mL with
borate briffersolut.,n pH lOA. Place 3.0 rnL of the solution
obtained in a 25-mL ground-glass-stoppered rube.
Add 0.15 mL of a freshly prepared 0.5% wlv solution of
fiuorescamine in acetonitrile. Shakeimmediately and vigorously
for 30 seconds. Place in a water-bam at 50° for 30 min. Cool
under a stream of cold water. Filterthe supernatant liquid
through a suitable filter.

(2) Dissolve 10 mg of acamprosate impuniyA EPCRS in
borate buffer sohuion pH lOA and dilute to 100.0 mL with the
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same solvent. Dilute 1.0 mL of the solution to 100.0 mL
with borate briffer solution pH 10.4. Treat 3.0 mL of this
solutionin the same way as solution (1).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) with a
stainless steel pre-column (7.5 cm x 4.6 mm) both packed
with ocladecyfsay/ silica gelfor chromatography (5 pm) (Hypersil
ODS is suitable).

(b) Use isoeratic elution using the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 261 om.

(I) Inject 20 ~L of each solution.

retention time of impurity A.
MOBILE PHASE

10 volumes of aceumioite, 10 mL of methanol and 80 volumes
of 0.1M phosphate buffersolution pH 6.5.
When the chromatograms arerecorded under the prescribed
conditions the retention time of fluorescamine is about
4 minutes and impurity A is about 8 minutes. Acamprosate
is not detected.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakdue to impurity A is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (0.1 %).

ASSAY
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions.
(I) Weigh and powder 20 tablets. Shake, with the aid of
ultrasound, a quantity of me powdered tablets containing
333 mg of Acamprosate Calcium with 150 mL of mobile
phase, dilute to 200 mL and filter through a 0.45-llffi filter.
Dilute 1 volwne of the resulting solution to 5 volumes.

(2) 0.033% wlv of acamprosate colcium BPCRS in mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) with a
stainless steel pre-column(7.5 em x 4.6 mm) both packed
with octadecyhi/y/ silica gelfor chromatography (5 um)
(Spherisorb ODS2 is suitable).

(b) Use isocratic elution using the mobilephase described
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 205 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

To 850 mL of a solution containing 140.5 mg of sodium
perchlorate and 342 mg of tarabutylammonium perchlorate add
100 mL of methanol R2 and dilute to 1000 mL with warer.

SYSTEM SUITABILITY

Inject solution (2) five times. The test is not valid unless the
relative standard deviation of the area of the principal peak is
at most 2.0%.
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DETERMINATION OF CONTENT

Calculate the content of ClOH20CaN20SS2 in the tablets
from the chromatogram obtainedand using the declared
content of CloH20CaN20SS2 in acamprosate calcium BPCRS.

Acebutolol Capsules
Action and use
Beta-adrenoceptor antagonist.

DEFINITION
Acebutolol CapsulescontainAcebutololHydrochloride.
The capsules comply with the requirements stated under Capsules
and with thejolww;ng requirements.

oneoaCUO,1224
95.0 to 105.0% of the stated amount.

IDENTIFICATION
The infrared absorption spectrum of a 0.7% w/w dispersion of
the contents of the capsules inpotassium chloride,
Appendix n AJ is concordant with the reference spectrum of
Acebutolol hydrochloride (RS 380).

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Add to a quantity of the contents of the capsules
containing the equivalent of 0.4 g of Acebutolol 20 mL of a
mixture of equal volumes of chlorotorm and methanol, shake
for 2 minutes, centrifuge and use the supernatant liquid.
(2) Dilute 3 volwnes of solution (I) to 100 volwnes with a
mixture of equal volumes of chloroform and merhanol and
further dilute I volume of this solution to 10 volumeswith
the same mixture of solvents.
(3) Dilute I volwne of solution (I) to 100 volwnes with a
mixture of equal volumes of chlar%nnand methanol and
further dilute 1 volume of this solution to I0 volumeswith
the same mixture of solvents.

CHROMATOGRAPHIC CONDITIONS

(a) Use a precoated silica gel F", plate (Merck silica gel 60
F2 54 plates aresuitable).
(b) Use the mobile phase as described below.
(c) Apply 10 J1l. of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

20 volumes of glacial acetic acid, 20 volumes of
dimelhylfonnamide and 60 volwnes of chloral""",

LIMITS

In the chromatogram obtained with solution (1):

any secondary spot is not more intense than'the spot in the
chromatogram obtainedwith solution (2) (0.3%);
not more than two such spots aremore intense than the spot
in the chromatogram obtained with solution (3) (0.1%).

Disregard any spot remaining on the line of application.

ASSAY
To a quantity of the mixed contents of 20 capsules
containing the equivalent of 0.15 g of Acebutolol add
150 mL of water, shakefor 10 minutes, add sufficient waleT
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to produce 250 mL, centrifuge and dilute 10 mL of the
supernatant liquid to 100 mL withwater. To 10 mL of this
solution add 10 mL of D.IM hydrochloric acid and sufficient
waler to produce 100 mL. Measure the absorbance of this
solution, Appendix II B, at the maximum at 233 run and
calculate the content of ClsH28N z0 4 in the capsules taking
643 as the valueof A(l %, 1 em) at the maximum at
233 nm.

STORAGE
Acebutolol Capsulesshould be protected from light.

LABELLING
The quantity of active ingredient is stated in termsof the
equivalent amount of acebutolol.

Acebutolol Tablets
Action and use
Bera-adrenocepror antagonist.

DEFINITION
Acebutolol Tablets containAcebutololHydrochloride.

The tablets CQmply with the requirements statedunderTablets and
with thefollowing requirements.

Content of acebutolol, C18H28N20"

95.0 to 105.0% of the stated amount.

IDENTIFICATION
The in/rared absorption spectrum of a 0.7% wlw dispersion of
the powderedtablets inpotassium bromide, Appendix II A, is
concordant with the reference spectrum of acebutolol
hydrochloride (RS 380).

TESTS
Related substances
Carry out the method for thin-layer thromaUJgraphy,
Appendix ill A, using the following solutions in a solvent
mixture of equal volumes of chloroform and methanol,

(I) A quantity of the powdered tablets containing the
equivalent of 0.4 g of Acebutotol in 20 mL of the solvent
mixture, shakenfor 2 minutes and centrifuged. Use the
supernatant liquid.
(2) Dilute 3 volwnes of solution (1) to 100 volwnes with the
solvent mixture. Further dilute I volumeof the resulting
solution to 10 volumes with the solverit mixture.
(3) Dilute 1 volwne of solution (1) to 100 volumes with the
solvent mixture. Further dilute 1 volume of the resulting
solution to 10 volumeswith the solventmixture.

CHROMATOGRAPHIC CONDITIONS

(a) Use a precoated silica gel Pm plate (Merck silica gel 60
F254 plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 J1l. of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, allowit to dry in airand
examine under ultraviolet lighc (254 nm).

MOBILE PHASE

20 volumes of glacial acetic acid, 20 volumesof
dimethylfonnamitJe and 60 volwnes of chloroform.

LIMITS

In the chromatogram obtained with solution (1):
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any secondary spot is nor more intense than the spot in the
chromatogram obtained with solution (2)(0.3%);

not more than two such spots are more intense than the spot
in the chromatogram obtained with solution (3) (0.1 %).

Disregard any spot remaining on the line of application.

ASSAY
Shakea number of whole tablets containing the equivalent of
4 g of Acebutolol with 250 mL of waItT until completely
disintegrated, add sufficient water to produce 1000 mL, filter
and dilute 10 mL of the filtrate to 250 mL with waItT.
To 10 mL of this solution add 20 mL of 0.1'1 hydrochloric
acid and sufficient waUr to produce 200 mL. Measure the
absorbance of this solution, Appendix II B, at the maximum
at 233 om and calculate the content OfCISH2SN204 in the
tablets taking 643 as the value of A(I %, I em) at the
maximum at run.

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amount of Acebutolol.

Acenocoumarol Tablets
Acdon and use
Vitamin K epoxide reductase inhibitor; oral anticoagulant

DEFINITION
Acenocoumarol Tablets containAcenocownarol.
The tablets """,ply with the requirements stared under Tablets and
with thefollowing requirements.

Content of acenocoumarol, C19HuN06

92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Heat a quantity of the powdered tablets containing 50 mg
of Acenocoumarol with 30 mL of aarone under a reflux
condenser for 5 minutes, filterand wash the residuewith two
10 mL quantities of aarone. Evaporate the combinedfiltrate
and washings to 5 rnl., add water drop wise until the solution
becomes turbid, heat on a water bathuntil the solution is
clear and allow to stand. Filter, washthe crystals with a
mixture of equal volwnes of aarone and water and dryat
1000 at a pressure of 2 kPafor 30 minutes. The infrared
absorption spearumof the residue, AppendixIl A, is
concordant with the reference spectrum of acenocownarol
(RS 001).

B. The light absorption, Appendix II B, of the final solution
obtained in the Assay exhibits maxima at 283 run and
306 nm.

C. Heat 25 mg of the residue obtained in test A with 2.5 mL
of glacial acetic acid, 0.5 mL of hydrochloric acidand 0.2 g of
zinc powder on a water bathfor 5 minutes, cool and filter.
To the filtrate add 0.05 mL of sodium nitrite solution and add
the mixture to 10 rnLof a 1%wlvsolution of 2-naphthol
containing 3 mL of 5'1 sodium hydroxide. A bright red
precipitate is produced.

TESTS
Related substances
Carry out the method for thin-layer chromalography,
Appendix m A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
20 mg of Acenocoumarol with 5 mLof acetone, centrifuge
and use the supernatant liquid.
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(2) Dilute I volume of solution (I) to 200 volumes with
aawne.

CHROi\1ATOGRAPHlC CONDITIONS

(a) Use as the coating silica gel GF254.

(b) Use the mobile phase as described below.

(c) Apply 20 IlL of each solution.

(d) Develop the plate 10 IS em.

(e) Afterremoval of me plate, dry in airand immediately
examine under uhraviolet light (254 nm).

MOBILE PHASE

20 volumes of glacialacetic acid, 50 volwnes of chlorofonn and
50 volumes of cydohexane.

LIMITS

m to m obtained with
solution (1) is not more intense than the spot in the
chromatogram obtainedwith solution (2) (0.5%).

Unlfonnity of content
Tablets containing less than 2 mg and/orless than 2% wlw
of Acenocoumarol complywith the requirements stated
underTablets using the following method of analysis. Finely
crushone tablet, add 30 mL of methanol, stirthe mixture for
30 minutes and filter through sintered glass,washing the
residue with three 15 mL quantities of methanol. To the
combined filtrate and washings add 10 mL of 1Mhydrochloric
acid and sufficient methanol to produce 100 mL If necessary
dilute further with a solvent prepared by diluting 1 volwne of
1Mhydrochloric acid10 10 volumes with merhanollo produce
a solution containing about 0.001 % wlv of AcenocoumaroI.
Measure the absorbance of the resulting solutionat the
maximum at 306 om, Appendix II B. Calculate the content
of C'9H15NO. taking 521 as the value of A(I %, I em) at the
maximum at 306 run.

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 1 mg of Acenocoumarol add 30 mLof methanol,
stir the mixture for 30 minutes and filter through sintered
glass, washing the residuewith three 15 rnL quantities of
methanol. To the combined filtrate and washings add 10 mL
of 1M hydrochloric acid and sufficient methanol to produce
100 mL and measure the absorbance of the resulting solution
at the maximum at 306 run, Appendix Il B. Calculate the
content of CI9HI~06 taking 521 as the valueof
A(I%, I cm) at the maximum at 306 nm,

Acetazolamide Oral Suspension
NOTE: This monograph has been developed '" C<JfJerunlicensed
formulations.

Action and use
Carbonic anhydrase inhibitor; diuretic; treatment of
glaucoma and ocularhypertension; treatment of mountain
sickness.

DEFINITION
Acetazolamide Oral Suspension is a suspension containing
Acetazolamide in a suitable flavoured vehicle.
Theoralsuspension complies with the requirements suuedunder
OralLiquids and with thefollowing requirements. Where
appropriate, meoral suspension also complies wiJh the
requirements statedunder Unlicensed Medicines.
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Content of acetazolamide, C.tH~403S2
95.0 [0 105.0% of the stated amount.

Shake the oralsuspension vigorously before carrying out the
following tests.

IDENTIFICATION
A. In the Assay, the chromatogram obtained with solution
(1) shows a peakwith me same retention time as the
principal peak in the chromatogram obtained with
solution (2).

B. To a quantity of the oral suspension containing 25 mg of
Acetazolamide add 5 mL of water, 0.15 mL of 1Msodium
hydroxide and 0.1 mL of weak copper sulfat< soludon.
A greenish blue colour or precipitate is produced.

TESTS
Acidity
p,.o.,ppeolX

Dissolution
Complieswith the requirements statedunder Unlicensed
Medicines) Oral Suspensions, using 900 mL of
a.OIM hydrochloric add as the dissolution medium and
rotating the paddle at 50 revolutions per minute. Use a
volume of the oralsuspension containing one dose.

Related substances
Carryout the method for thin-layer chromawgraphy,
Appendix m A, using the following solutions.
(1) Shakea quantity of the oralsuspension containing 50 mg
of Acetazolamide for 20 minuteswith 10 mL of a mixture of
equal volumes of ethanol (96%) and ethyl acetat< and filter.

(2) Dilute I volume of solution (I) to 100 volumes with a
mixture of equal volumes of ethanol (96%) and ethylacetat<.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatiog ,ih"ca gelGFm .
(b) Use the mobile phase as described below. Use the tank
without liningthe walls and allow to saturate for 1 hour
beforedevelopment.
(c) Apply 20 ~L of each solution.
(d) Develop the plate to 15 ern.

(e) Afterremoval of the plate,allowit to dry in airand
examine under.ultravjolellight (254 nm).

MOBILE PHASE

A freshly prepared mixture of 20 volumes of 13.5M ammonia,
30 volumes of ethylacetat< and 50 volumes of propan-2-ol.

UMITS

Any secondary spot in the chromatogram obtainedwith
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (1%).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendixill D, using the following solutions.
(1) To a weighed quantity of the oral suspension containing
0.25 g of Acetazolamide add 50 mL of methanal and mix
with the aid of ultrasound for 5 minutes. Add sufficient
O.OIM sodium hydroxide to produce 200 mL and mix with the
aid of shaking for 15 minutes; dilute 10 mL of the resultiog
solution to 100 mL with waterand filter through a 0.45-~m

filter.
(2) To 0.25 g of acetazolamide BPCRS add 50 mL of
methanol and mix with the aid of ultrasound for 5 minutes.
Add sufficient O.OIM sodium hydroxide to produce 200 mL
and mix with the aid of shakingfor 15 minutes; dilute 10 mL
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of the resulting solution to 100 mL with wazer and filter
through a 0.45-~m filter.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (10 cm x 4.6 mm) packed
with aminapropylsilyl silica gelfor chromatagraphy (2.7 urn)
(Ascentis Express RP-Amide is suitable).
(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 30°.

(e) Use a detection wavelength of254 om.

(f) Inject I0 ~L of each solution.

MOBILE PHASE

5 volumes of methanol and 95 volumes of a 0.0631 % w/v

acid.

DETERAtIlNATION OF CONTENT

Determine the weight permL of the oral suspension,
Appendix V G, and calculate the content of C4He;N403S2,
weightin volwne, using the declared content of
C.HoN.O,S, in acetazolamideBPCRS.

STORAGE
Acetazolamide Oral Suspensionshould be protected from
light.

Acetazolamide Tablets
Acdon and use
Carbonic anhydrase inhibitor; diuretic; treatment of
glaucoma, ocularhypertension, mountainsickness.

DEFINITION
Acetazolamide Tablets contain Acetazolamide.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of acetazolamide, C4~403S2
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shakea quantity of the powdered tablets containing 0.5 g
of Acetazolamide with 2 mL of 1M sodium hydroxide and
filter. Neutralise the filtrate with glacial acetic add, filter and
dry the resulting precipitate at 1050

• The infrared absorption
spectrum of the residue, AppendixII A, is concordant with
the reference spectrum of acetazolamide (RS 002).

B. Triturate a quantity of the powdered tablets containing
0.5 g of Acetazolamide with a mixture of 5 mL of waterand
1 mL of 1M sodium hydroxide, transfer to a test tube, add
0.2 g of zinc powder and 0.5 mL of hydrochwri£ acidand
immediately place a piece of lead acetate paperover the mouth
of the tube. The paper exhibits a brownish blackcolour.
C. To a quantity of the powdered tablets containing 25 mg
of Acetazolamide add 5 mL of water, 0.15 mL of 1M. sodium
hydroxide and 0.1 mL of weak copper sulfat< solution.
A greenish blue colour or precipitate is produced.

TESTS
Related substances
Carry out the methodfor thin-layer chromatography,
Appendix III A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
50 mg of Acetazolamide for 20 minutes with 10 mL of a
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Acetylcysteine Eye Drops
Action and use
Sulfydryl donor; mucolytic; treatment of dryeye syndrome.

exception of solution (3), the solutionsshould be prepared
immediately before use.
(1) Dilute a volume of the eye drops withsufficientof the
mobile phase to produce a solution containing 0.2% w/vof
Acerylcysreine.
(2) 0.2% wlv of amylcysteine BPCRS in the mobile phase.

(3) 0.2% wlv of a<e!)llcysteine BPCRS in the mobile phase,
storedat room temperature for at least2 hours before use.
(4) Dissolve 20 mg OfL-eysteine and 20 mg OfL-eystine in
10 mL of 1M hydrochlori< acid, add 40 mg of
ace!)llcysreine BPCRS and immediately dilute to 100 mL with
the mobile phase.Dilute 10 mL of the resulting solution to
200 mL with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 5 mm) packed
with oetadecyhilyl silica geltar chromalOgraphy (5 urn)
(Lichrosorb RPI8 is suitable).

(b) Use isocratic elutionand the mobilephasedescribed
below.
(c) Use a flow rateof I mLper minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 205 om.

(I) Inject 20 ~L of each solution.

(g) Inject solutions (2) and (3) and allow the
chromatography to proceed for three times the retention time
of acetylcysteine.
When recorded underthe prescribed conditions, the
chromatogram obtained with solution (4) shows three peaks
with retention times of about3.6 minutes (cystine), about
4 minutes (cysteine) and about 6 minutes (acetylcysteine).

MOBILE PHASE

10 volumes of methanol and 90 volumes of a 0.5% wlv
solutionof ammonium sulfau containing 0.02M sodium
pentanesulfonate, the solutionbeingadjusted to pH 2.0 using
2M hydrochlori< acid.

SYSTEM SUITABIUTY

The test is not valid unless:
in the chromatogram obtained withsolution (4), the height
of the trough separating the peaks corresponding to cysteine
and cystine is less thanone quarter of the height of the peak
corresponding to cysteine;
in the chromatogram obtained with solution (3) a peak
corresponding to N,N'-diacetyl-L-cystine appears which has a
retention time of about 13 minutes. The area of this peakis
greater than the area of anycorresponding peakin the
chsomatogram obtained with solution (2).

LIMITS

In the chsomatogram obtained with solution (1):

the area of anypeak corresponding to N,N'-diacetyl-L-cystine
is not greater than the area of the peak corresponding to

acetylcysteine in the chromatogram obtained withsolution
(4) (1%);

the area of any peak corresponding to cysteine or cystine is
not greater than the area of the corresponding peak in the
chsomatogram obtained with solution (4) (0.5%);

the sum of the areas of any other secondary peaks is not
greater than the area of the peakcorresponding to

acetylcysteine in the chromatogram obtained withsolution
(4) (1%).

ace evo urnes 0 evo urnes 0 ., ammotua,
and 50 volumes of propan-2-o1.

LIMITS

Any secondary spot in the chromatogram obtained with
solution(1) is not more intense than the spot in the
chromatogram obtained with solution (2) (I%).

DEFINITION
Acetylcysteine Eye Drops are a sterile solution of
Acetylcysteine in Purified Water containing Sodium
Hydroxide.

The~ drops comply with the requirements stared underEye
Preparations, and with thefollowing requirements.

Content of acetylcysteine, CSH~03S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a volwne containing0.8 g of Acetylcysteine add 3M
hydrodllori< acid until the pH of the solution is 2.0. Add,
while stirring continuously, two 200-mg portions of finely
powdered sodium chloride followed, if necessary, by further
25-mg portions of sodium chloride until a precipitate begins to
appear. Allow to stand for 15 minutes) filter and dry the
residue at 70° at a pressure not exceeding0.7 kPa for
2 hours. The infrared absorptitm spectrum of the residue,
Appendix II A, is concordant with the.rejereme spectrum of
acetylcysteine (RS 003). Examine as discs prepared using
potassium bromide.

TESTS
AcIdity
pH, 5.5 to 6.5, Appendix V L.

Related substances
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions. With the

mixture of equal volumes of ethanol (96%) and ethyl acetate
and filter.
(2) Dilute 1 volume of solution (I) £0 100 volumes with the
same solvent mixture as for solution (1).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGFm .

(b) Use a mobile phase freshly prepared as described below.
Use the tankwithout lining the walls and allow to saturate
for 1 hour before development.
(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 ern.
(e) Afterremoval of the plate, dryin air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 0.4 g of Acetazolantide add 90 mL of
dimethy{fonnamide and carry out Method II for non-aqueous
titration, Appendix vrn A, using O.IM terrabutylammQnium
hydroxide VS as titrant and determining the end point
potentiometrically. EachmL ofO.lM utrabutylammon;um
hydroxide VS is equivalent to 22.22 mg of C,HoN,03S,.
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Disregard any peak withan area less than 0.05 times that of
the peak corresponding to acetylcysteine in the
chromatogram obtained with solution (4) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. Prepare the
solutions immediately beforeuse.
(I) Dilute a volume of the eye drops with sufficient of the
mobile phaseto producea solution containing 0.2% wlvof
Acetylcysteine.

(2) 0.2% wlv of amykysteine BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used..

DETERM.INATION OF CONTENT

Calculate the content of CsHgN03S in the eye drops using
the declared content of CsHgN03S in acetylcysteine BPCRS.

STORAGE
Acetylcysteine Eye Drops should be protected from light and
stored at a temperature of 20 to 8°.

IMPURITIES
The impurities limited by the requirements of this
monograph include; t-cysteine, L-cystine and N,N'-diacetyl
L-cystine whichcorrespond to impurities A, Band C of the
European Pharmacopoeia monograph respectively.

Acetylcysteine Injection
Action and use
Sulfydryl donor, antidote to paraceramol poisoning;
mucolytic.

DEFINITION
Acetylcysteine Injection is a sterile solutionin Water for
Injections of acetylcysteine sodium, prepared by the
interaction of Acetylcysteine with Sodium Hydroxide.
The injection complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of acetylcysteine, CSH9N03S

95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a volume containing the equivalent of 0.8 g of
acetylcysteine add 3M hydrochloric acid until the pH of the
solution is 2. Add, whilestirring continuously, two 200 mg
portions of finely powdered. sodium chloride followed, if
necessary, by further 25mg portions of sodium chloride until a
precipitate begins to appear. Allow to stand for 15 minutes,
filter and dry the residue at 70° at a pressure not exceeding
0.7 kPa for 2 hours. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spectrum of acetylcysteine (RS 003). Examine as discs
prepared usingpotassium bromide.

TESTS
Acidlty or alkaIlnlty
pH, 6.5 to 7.5, Appendix V L.

Related substances
Canty out the method for liquidchromatography,
Appendix ill D, using the following solutions. With the
exception of solution (3), the solutions should be prepared
immediately before use.

Acetylcysteine Preparations 111-103

(1) Dilute the injection with the mobile phaseto produce a
solution containing the equivalent of 0.2%wlv of
Acetylcysteine.

(2) 0.2% wlv solution of N-ace!}'l-L-cysteine in the mobile
phase.
(3) 0.2% w/v solution of N-ace!}'l-L-cysteine in the mobile
phase and storeat room temperature for at least 2 hours
before use.
(4) Dissolve 20 mg of L-Cysteine and 20 mg ofL-Cystine in
10 mL of IMhydrochioric acid, add 40 mg ofN-ace!yI-L
cysteine and immediately dilute to 100 mL with the mobile
phase. Dilute 10 mL of the resulting solution to 200 mL
with the mobile phase.

(5) Dilute 1 volume of solution (4) to 10 volumes with
mobilephase.

(a) Use a stainless steel column(25 cm x 5 mm) packed
with ocuule<ylsilyl silica gelfor chromatography (5 urn)
(Lichrosorb RPI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rateof I mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 205 om.
(0 fnjeet 20 ~L of each solution.

(g) AUow the chromatography to proceed for three times the
retention time of acetytcysteine,
The retention timesof cystine, cysteine and acetylcysteine are
about3.6 minutes, 4 minutes and 6 minutes respectively.

MOBILE PHASE

10 volumes of methanol and 90 volumes of a 0.5% wlv
solution of ammonium sulfate containing 0.02M sodium
pmtanesulfonose, the mixture being adjusted to pH 2.0 using
2M hydrochloric acid.

SYST~M SUITABIUTY

The test is not valid unless:
in the chromatogram obtained withsolution (4), the height
of the trough separating the peaks due to cysteine and cystine
is less thanone quarter of the height of thepeak due to
cysteine;
in the chromatogram obtained with solution (3), a peak due
to N,N'-diacetylcystine appears which·has a retention time of
about 13 minutes. The area of thispeakis greater than the
area of any corresponding peakin the chromatogram
obtained with solution (2).

LIMITS

In the chromatogram obtained with solution (1):
the area of anypeak corresponding to N,N'-diacetylcystine is
not greater than the area of the peakdue to acetylcysteine in
the chromatogram obtained with solution (4) (1%);

the area of any peakdue to cysteine or cystine is not greater
than the corresponding peakin the chromatogram obtained
with solution (4) (0.5%);

the sum of the areas of any othersecondary peaks is not
greater than the area of the peakdue to acetylcysteine in the
chromatogram obtained with solution (4) (1%).

Disregard any peak with an area less than the area of the
peakdue to acetylcysteine in the chromatogram obtained
with solution (5) (0.1%).
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Hydrogen sulfide
Place a quantity of the injection containing the equivalent of
0.4 g of Acerylcysreine in a round-bottomed, three-necked
flask containing 40 mL of water. The flask is fitted with a gas
inlet tube which reaches nearly to the bottom of the flask, a
dropping funnel containing hydrochloric acidand an outlet
tube leading to a 100 mL graduated flask containing a
mixture of I mL of 5"1 sodium hydroxide and 50 mL of water.
Pass through the flask a steady current of nitrogen and add
10 mL of hydrochlori< acidfrom the dropping funnel.
Maintain the current of nitrogen for 30 minutes and then
disconnect the absorption flask. Add to the flask 10 mL of a
solution prepared by dissolving 0.1 g ofN,N-dimethyl-p
phenylenediamine dihydrochloride in a mixture of 45 mL of
hydrochloric acid and 55 mL of waterdecolourised with
aaiuaud charcoal before use, if necessary, and 5 mL of a

o W so unon 0 Iron c e exa ratem
1M hydrochloric acid and allow to stand for 20 minutes
protected from light. Add sufficient water to produce 100 mL
and measure the absorbance of the solution, Appendix II B, at
665 run using a 4 em pathlength and using in the reference
cell a solution prepared in the same manner but without the
injection being examined.

Prepare a 0.4% wlv solution of sodium sulfide. Standardise
this solution in the following manner. To 25 mL of O.05M
iodine VS add 8 mL of hydrochloric acidand 25 mL of the
sodium sulfide solution. Titrate with O.IM sodium thiosulfate
solution VS using starch solution, added towards the end point,
as indicator. Repeat the operation without the sodium sulfide
solution. The concentration of the sodium sulfide solution
expressed in parts per million of hydrogen sulfide is the
difference between the titrations multiplied by 68.16. Prepare
a solution containing the equivalent of 20 ppm of hydrogen
sulfide by appropriate dilution of the sodium sulfide solution
with water.
Repeat the procedure carried out on the injection using 2 mL
of the 20ppm hydrogen sulfide solution in place of the
injection being examined. The absorbance of the solution
obtained from the injection is not greater than the
absorbance of the solution obtained from the standard
(l00 ppm with reference to the content of acetylcysteine).

Bacterial endotoxins
Carry out the test for bacterial endotoxins, Appendix XIV C.
If necessary, dilute the injection with water BET to give a
solution containing 10 mg per mL (solution A).
The endotoxin limit concentration of solution A is not more
than 0.3 IV per mL.

ASSAY
Add 20 mL ofgladal acetic acid to a volume containing the
equivalent of 0.4 g of Acetylcysteine and titrate with O.05M
iodine VS until a permanent pale yellow colour is obtained.
Each mL of O.05M iodine VS is equivalent to 16.23 mg of
C,H.NO,S.
STORAGE
Acerylcysteine Injection should be protected from light.

LABELLING
The strength is stated in tenus of the equivalent amount of
Acetylcysteine in a suitable dose-volume.

IMPURITIES
The impurities limited by the requirements of this
monograph include:

I. t-cystine,

2. L-cysteine,
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Aciclovir Cream
Action and use
Purine nucleoside analogue; antiviral (herpesviruses).

DEFINITION
Aciclovir Cream contains Aciclovir in a suitable basis.

The cream complies with the requirements statedunderTopical
Semi-solid Preparations and with thefoilowiuK requirements.

Content ofaciclovir, CaH IINs0 3

95.0 to 105.0% of the stated amount.

IDENTlFICATION
A. Shake a quantity of the well-mixed cream containing
about 7.5 mg of Aciclovir with 50 mL of O.5M su!{uri< acid.
Shake well with 50 mL of ethyl acetate, allow to separate and
collect the clear lower aqueous layer. Wash the organic layer
with 20 mL of O.5M sulfuric acidand dilute the combined
washings and the aqueous layer '0 100 mL with 0.5M su!{uri<
acid. Mix well and filter (Whatman GFIF is suitable).
Discard the firs' few mL of the filtrate and '0 10 mL of the
filtrate add sufficient waterto produce 50 mL. The light
absorption, Appendix IT B, in the range 230 to 350 om of the
solution exhibits a maximum at 255 nm and a broad
shoulder at about 274 DID.

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak due to aciclovir in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

Solution A: I volume of dimethylsulfoxide and 4 volumes of
water.
(I) Mix with the aid of ultrasound a quantity of the well
mixed cream containing 25 mg of Aciclovir in 10 mL of
dimethyl sulfoxide, dilute to 25 mL with solution A and filter
through a O.2-~m nylon filter.

(2) Dilu,e I vol~e of solution (I) '0 100 volumes with
solution A and dilute I volume of this solution to 5 volwnes
with solution A.

(3) Dissolve 5 mg of ocidooir for system suitability A EPCRS
in I mL of dimethyl sulfoxide and dilute to 5 mL with water.
(4) Dissolve the contents of a vial of acic!ovir for impuriCy'C
identification EPCRS in 200 ~L of dimethylsulfoxide and dilute
to 1 mL with water. Prepare the solution immediately before
use.

(5) Dissolve the contents of a vial of acideuirfor impwiCy G
identification EPCRS in I mL of solution (3).
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 em x 4.6 mm) packed
with oaadecy/silyl silica gelfor chromatog-taphy (5 urn)
(Supelcosil LC-18-DB is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of254 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

Phosphate buffer solurion pH 3.1 Dissolve 3.48 g of
dipotassium hydrogert ol1hophosphate in 1000 mL of waterand
adjust to pH 3.1 with onhophosphoric acid.

dipotassium hydrogert ol1hophosphate in 1000 mL of waterand
adjust to pH 2.5 with onhophosphork acid.

Mobile phase A 1 volume of acelOnitn7e and 99 volumes of
phosphate buffer solution pH 3.1.

kIob;/e phase B 50 volumes of aceumitrile and 50 volumes of
phosphate buffer solution pH 2.5.

Time (Minutes) Mobile phase A MobUe phase B Comment
~/D vlv) (010 vlv)

0-5 tOO 0 isocratic
5-27 100--->80 0--->20 linear gradient

27-40 80 20 isocratic

40-46 80---->100 20--->0 linear gradient

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtained with solution (4), the resolution
between the peaks due to impurity C and aciclovir is
at least 1.5.

in the chromatogram obtained with solution (5), the resolution
between the peaks due to impurity K and impurity G is
at least 1.5.

LIMITS

Identify any peak in solution (I) corresponding to impurity C
using the chromatogram obtained with solution (4) and
multiply the area of this peak by a correction factor of 2.2.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity B is not
greater than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
10 times the area of the principal peak in the chromatogram
obtained with solution (2) (2.0%).

Disregard any peak with an area less than 0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1 %).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

Solutiort A: I volume of dimethyl sulfoxide and 4 volumes of
water.
(I) Mix with the aid of ultrasound a quantity of the well
mixed cream containing 25 mg of Aciclovir in 10 mL of

Aciclovir Preparations 111-105

dimethylsulfoxide, dilute to 25 mL with solution A and filter
through a 0.2-l.lm nylon filter. Further dilute 1 volume to
10 volumes with solution A.

(2) Dissolve 25 mg of acidovirBPCRS in 10 mL of dimethyl
sulfoxide. Dilute 2 volumes to 5 volumes with solution A and
dilute 1 volume of this solution to 10 volumes with
solution A.
(3) Dissolve the contents of a vial of addOfJir for impun·zy C
idemificatiort EPCRS in 200 ~L of dimelhyl sulfoxide and dilute
to 1 mL with water. Prepare the solution immediately before
use.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), me resolution factorbetween the peaks due
to impurity C and aciclovir is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of CSHllNs03 in the cream using the
declared content of CSHIINs03 in acidooirBPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Aciclovir.

Aciclovir Eye Ointment
Action and use
Purine nucleoside analogue; antiviral (herpesviruses),

DEFINITION
Aciclovir Eye Ointment is a sterile preparation containing
Aciclovir in a suitable basis.

The eye ointment complies with the requirements statedunder Eye
Preparations and with thefollowirtg requirements.

Content ofaciclovir, CsHllNs0 3

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Disperse a quantity of the eye ointment containing 10 mg
of Acidovir in 60 mL of hexane. Extract with three 30-mL
quantities ofO.1M sodium hydroxide, add sufficient
O.IM sodium hydroxide to produce 100 mL and IiIter.
To 15 mL of this solution add 5 mL of 2M hydroch/onc acid
and sufficient water to produce 100 mL. The light absorpticn,
Appendix II B, in the range 230 to 350 nm exhibits a
maximum at 255 nm and a broad shoulder at about 274 nm.

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar (Q

that of the principal peak due to acidovir in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

Soluuon A: 1 volume of dimethyl sulfoxide and 4 volumes of
water.
(1) Disperse a quantity of the eye ointment containing 25 mg
of Aciclovir in 10 mL of dimethyl sulfoxide dilute to 25 mL
with solution A and filter through a 0.2-J.UIl nylon filter.
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(2) Dilute 1 volume of solution (I) to 100 volumes with
solution A and dilute 1 volumeof this solution to 5 volumes
with solution A.
(3) Dissolve 5 mg of acidovir for sys,,", suitability A EPCRS
in 1 mL of dimethylsulfoxide and dilute to 5 mL with water.
(4) Dissolve the contents of a vial of acido'Vir for impuniy C
identification EPCRS in 200 ~L of dimethylsulfoxide and dilute
to 1 mL with water. Prepare the solution immediately before
use.

(5) Dissolve the contents of a vial of aciclovir for impurily G
identification EPCRS in 1 mL of solution (3).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsl1y1 silica gelfor chromatography (5 pm)
(Supelcosil LC-18-DB is suitable).

(b) Use gradient elution and the mobile phase described
below.
(e) Use a flow rate of 1 mL per-minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of254 nm.
(I) Inject 10 ~L of each solution.

MOBILE PHASE

Phosphate bl4fer solution pH 3.1 Dissolve 3.48 g of
dipotassium hydrogen onhophosphate in 1000 mL of water and
adjust to pH 3.1 with onhophosphoric acid.
Phosphate bl4fer solution pH 2.5 Dissolve 3.48 g of
dipotassium hydrogen orthophosphate in 1000 mL of waterand
adjust to pH 2.5 with onhophosphoric acid.
Mobik phase A 1 volume of aaumitriJe and 99 volumes of
phosphate buffer solution pH 3.1.

Mobile phase B 50 volumes of aatonitrik and 50 volumes of
phosphate buffer solution pH 2.5.

Time (MInutes) Mobile phase A Moblle phase B Comment
(0/. vlv) (%vlv)

<>-5 100 0 isocratic

5-27 100--->80 0-->20 lineargradient
27-40 80 20 isocratic

40-46 80-->100 20-->0 lineargradient

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtained with solution (4), the resolution
between me peaksdue to impurity C and aciclovir is
at least 1.5.
in the chromatogram obtainedwith solution (5), the resolution
between the peaksdue to impurity K and impurity G is
at least 1.5.

LIMITS

Identify any peak in solution (1) corresponding to impurity C
using the chromatogram obtainedwith solution (4) and
multiply the area of this peak by a correction factor of 2.2.

In the chromatogram obtained with solution (1):
the area of anypeakcorresponding to impurity B is not
greater than 5 times the area of the principal peakin the
chromatogram obtained with solution (2) (1.0%);

the area of any other secondary peak is not greater than me
area of the principal peakin the chromatogram obtained with
solution (2) (0.2%);
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the sum of the areas of any secondary peaks is not greater than
10 times the area of the principal peakin the chromatogram
obtained with solution (2) (2.0%).

Disregard anypeak with an area less than 0.5 times me area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Carry out the method for Iiquid chromalbgraphy,
Appendix ill D, using the following solutions.
SoIutwn A: I volume of dimethyl sulfoxide and 4 volumes of
water.
(1) Dispersea quantity of the eye ointment containing 25 mg
of Aciclovir in 10 mL of dimethyl sulfoxide dilute to 25 mL
with solution A and filter through a 0.2-J.lm nylon filter.
Further dilute 1 volume to 10 volumes withsolutionA.
(2 IS50 ve mg 0 r ill oune
sulfoxi'de. Dilute 2 volumes to 5 volwnes with solutionA and
dilute 1 volume ofthis solution to 10 volumes with
solution A.
(3) Dissolve the contents of a vial of acidovir for impurity C
identification EPCRS in 200 ~ of dimethyl sulfoxide and dilute
to 1 mL with water. Prepare the solution immediately before
use.

CHROMATOGRAPHIC CONOlTIONS

The chromatographic conditionsdescribed under Related
substances may be used.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution factor between the peaksdue
to impurity C and aciclovir is at least 1.5.

DETER.L\tINATION OF CONTENT

Calculate the content of CgH uN j 0 3 in the eye ointment
using me declared Content of CSHIINj03 in
acidOllir BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underAciclovir.

Aciclovir Infusion
Aciclovir Intravenous Infusion

Action and use
Purine nucleoside analogue; antiviral (herpesviruses).

DEFINll10N
Aciclovir Infusion is a sterile solutionCOntaining aciclovir
sodium.It is prepared by dissolving Aciclovir Sodium for
Infusionwith a suitable diluentin accordance with the
manufacturer's iristructions.
The infusion complies wiJh the requirements stated under
Parenteral Preparations and with thejollqwing requirements.

TESTS
Bacterial endotoxins
Carry out the test for baaetialendotoxins, Appendix XIVC.
The endotoxinlimit concentration of the infusion, diluted, if
necessary, with waterBET to give a solution containing the
equivalent of 25 mg of Aciclovir per mLis 4.37 IV per mL.

STORAGE
Aciclovir Infusionshould be used within the period
recommended by the manufacturer when prepared and
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stored strictly in accordance with the manufacturer's
instructions.

LABELLING
The strength is stated in terms of the equivalent amount of
Aciclovir in a suitable dose-volume.

ACICLOVIR SODIUM FOR INFUSION
DEFINITION
Aciclovir Sodium for Infusion is a sterilematerial prepared
from Aciclovir with the aid of a suitable alkali. It may contain
excipients. It is supplied in a sealed container.

The contents of the sealed container comply with the requirements
for Powdtrs for Injutions or Infusions stated underParenteral
Preparations and with thejolww;ng requirements.

Content ofaclclovir, CaHIINs03
95.0 to 105.0% of the stated amount,

IDENTIFICATION
A. Dissolve the total contents of 10 containers in sufficient
O.IM hydrochloric add '0 produce 500 mL Dilute 3 mL of
the resulting solution to 100 mL with O.IM hydrochlori< acid
and dilute 5 mL of the resulting solution with the same
solvent £0 produce a solution containing the equivalent of
0.0015% wlv of Aciclovir. The light absorption,
Appendix Il B, in the range 230 to 350 urn exhibits a
maximum at 255 nrn and a broad shoulder at about 274 om.

B. In the Assay, the retention rime of the principal peak in
chromatogram obtained with solution (1) is similar to that of
the principal peak due to acidovir in the chromatogram
obtained with solution (2).

c. Yield reaction A characteristicof sodium sales,
Appendix VI.

TESTS
Alkalinity
Dissolve the contents of a sealed container in sufficient water
for injections [0 produce a solution containing me equivalent
of 2.5% wlv of Aciclovir (solution A). The pH of solution A
is 10.7 to 11.7, Appendix V L.

Clarity and colour of soludon
Solution A is not more opalescent than reference suspension II,
Appendix N A, and not more intensely coloured than
reference solution Y6J Appendix N B, Method II.

Related substances
Carry out the method for IUjuid chromatography,
Appendix ill D, using the following solutions.

Solution A: 1 volume of dimethylsulfoxide and 4 volumes of
water.
(1) Dissolve the contents of a sealed container in sufficient
dimethyl SulfoX1"de to produce a solution containing the
equivalent of 2.5% wlv of Aciclovir. Dilute I volume of the
resulting solution to 25 volumes with solution A.

(2) Dilute 1 volume of solution (I) to 100 volumes with
solution A and dilute I volume of this solution to 5 volumes
with solution A.

(3) Dissolve 5 mg of aciclovir for system suitaMityA EPCRS
in 1 mL of dimethylsulfoxide and dilute to 5 mL with water.
(4) Dissolve the contents of a vial of a<icIo'IJir for impuniy C
identification EPCRS in 200 It1. of dimethyl sulfoxide and dilute
to I mL with water. Prepare the solution immediately 'before
use.

(5) Dissolve the contents of a vial of acicIo'IJir for impurity G
identification EPCRS in 1 mL of solution (3).

Aciclovir Preparations 111-107

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with t!<,ade<ylsilyl silica gelfor chromawgraphy (5 urn)
(Supelcosil LC-18-DB is suitable).

(b) Use gradient elution and the mobile phase desctibed
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of254 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

Phosphate buffersolution pH 3.1 Dissolve 3.48 g of
dipotassium hydrogen orthophosphate in 1000 mL of waterand
adjust '0 pH 3.1 with orthophosphori< acid.

Pho hateb er solution H 2.5 Dissolve 3.48 of
dipotassium hydrogen orthophosphate in 1000 mL of water and
adjust '0 pH 2.5 with orthophosphori< acid.
Mobile phaseA I volume of acetonitrile and 99 volumes of
phosphate buffer solution pH 3.1.

Mobile phase B 50 volumes of acetonitrile and 50 volumes of
phosphate buffer solution pH 2.5.

Time (MinUles) MobUe phase A MobUe phase B Comment
("I. vlv) (% vlv)

0-5 100 0 tsccrauc
5-27 100-;080 0-;020 linear gradient

27·40 SO 20 isocratic

40-46 80-;0100 20-;00 linear gradient

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (4), the resolution
between the peaks due to impurity C and aciclovir is
at least 1.5.
in the chromatogram obtained with solution (5), the resolution
between the peaks due to impurity K and impurity G is
at least 1.5.

UMITS

Identify any peak in solution (I) corresponding to impurity C
using the chromatogram obtained with solution (4) and
multiply the area of this peak by a correction factor of 2.2.

In the chromatogram obtained with solution (I):

the area of any peak corresponding '0 impurity B (guanine)
is not greater than 5 times the area of the principal peak in
the chromatogram obtained with solution (2) (1.0%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than 10 times the area of the principal peak in the
chromatogram obtained with solution (2) (2.0%).

Disregard any peak with an area less than 0.25 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for unijonnity of weight,
Appendix xn Cf, Powders for Parenteral Use. Carry out the
method for IUjuid chromawgraphy, Appendix ill D, using the
followingsolutions.
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Solution A: I volume of dimethyl sulfoxide and 4 volumes of
water.
(1) Shakea quantity of the powdercontaining the equivalent
of 25 mg of Aciclovir in 10 mL of dimethyl sulfoxide. Dilute
2 'Volumes of the filtrate to 5 volumes withsolutionA and
dilute 1 volume of this solution to 10 volumes with
solution A.
(2) Dissolve 25 mg of aciclovir BPCRS in 10 mL of dimethyl
sulfoxide. Dilute 2 volumes to 5 volumes with solution A and
dilute 1 volume of this solution to 10 volumes with
solutionA.
(3) Dissolve the contents of a vial of acidovir far impuriey C
idemificosion EPCRS in 200 IJI.. of dimethyl sulfoxide and dilute
to 1 mL with water. Prepare the solution immediately before
use.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

SYSTEM surrABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurityC and aciclovir is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of CsHuNj03 in the powderusing the
declared content of CSHIlNj03 in acidovirBPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underAeiclovir.

LABELLING
The labelof the sealedcontainer states the quantity of
aeiclovir sodium in terms of the equivalent amountof
Aeiclovir.

Aciclovir Oral Suspension
Action and use
Purine nucleoside analogue; antiviral (herpesviruses).

DEFINITION
Aciclovir Oral Suspension is a suspension of Aciclovir in a
suitable flavoured vehicle.
The oralsuspension complies with therequirements statedunder
OralLiquids and with thefollowing requirements.

Content of aciclovir, CSHllNs03

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The lightabsorption, Appendix II B, in the range 230 to
250 nm of the solution prepared in the Assay before the final
dilution exhibits a maximum at 255 nm and a broad
shoulder at about 274 nm.
B. In the Related substances test, the retention time of the
principal peak in the chromatogram obtainedwithsolution
(1) is similar to that of the principal peakdue to aciclovir in
the chromatogram obtainedwith a solutionprepared as
follows. Dissolve 25 mg of acicIovir BPCRS in 10 mL of
dimethyl sulfoxide and dilute 2 volumes of the resulting
solution to 5 volumes with the solventmixture used in the
Related substances test.
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TESTS
Acidity
pH, 4.0 to 7.0, Appendix V L.

Related substances
Carry out the method for liquidchromaUJgTaphy,
Appendix ill D, using the following solutions.
Souuion A: I volume of dimethylsulfoxide and 4 volumes of
water.
(I) To a quantity of the oral suspension containing 0.5 g of
Acicloviradd 20 mL of dimethyl sulfoxide, sbake to disperse
and add sufficient solvent mixture to produce 100 mL and
filter through a 0.2-lUflnylon filter. Dilute I volume of the
filtrate to 5 volumes with solution A.

(2) Dilute I volume of solution (I) to 100 volumes with
solution A and dilute I volumeof this solution to 5 volumes
WI sou Ion .
(3) Dissolve 5 mg of aciclovir for system suitability A EPCRS
in 1 mL of dimethyl sulfoxide and dilute to 5 mL with water.
(4) Dissolve the contents of a vial of acidovirfor impun'ty C
identification EPCRS in 200 ~L of dimethyl sulfoxide and dilute
to 1 mL withwater. Prepare the solution immediately before
use.
(5) Dissolve the contents of a vial of aciclovir for impurity G
identification EPCRS in I mL of solution (3).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsily1 silica gelfor chromaUJgraphy (5 um)
(Supelcosil LC-18-DB is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 254 nm.
(I) Inject I0 ~L of each solution.

MOBILE PHASE

Phosphate buffer solution pH 3.1 Dissolve 3.48 g of
difHJram'um hydrogen orthophosphate in 1000 mL of water and
adjust to pH 3.1 with orthophosphoric add.
Phosphate buffer solutu," pH 2.5 Dissolve 3.48 g of
dipotassium hydrogen orthophosphate in 1000 mL of waterand
adjust to pH 2.5 with orthophosphoric acid.
Mobile phase A I volume of aaumitri1e and 99 volumes of
phosphate buffer solution pH 3.1.

Mobile phase B 50 volumes of aUUJnitri1e and 50 volumes of
phosphate buffer solution pH 2.5.

Time (MInutes) MobUe phose A MobUe phose B Comment
("t. ,Iv) (%vfy)

0-5 100 0 isocratic
5-27 l00~80 0-->20 lineargradient

27-40 80 20 isccratic

40-46 80 ..... l00 20-tO lineargradient

SYSTEM SUITABILITY

The test is not validunless:
in the chromatogram obtained with solution (4), the resolution
between the peaks due to impurity C and aciclovir is
at least 1.5.
in the chromatogram obtained with solution (5), the resolution
between the peaks due to impurity K and impurity G is
at least 1.5.
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LIMITS

Identify any peak in solution (1) corresponding to impurity C
using the chromatogram obtained with solution (4) and
multiply the area of this peak by a correction factor of 2.2.
In the chromatogram obtainedwith solution (1):
the area of anypeakcorresponding to impurity B is not
greater than 5 times the area of theprincipal peakin the
chromatogram obtained with solution (2) (1.0%);

the area of anyothersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaksis not greater than
10 times the area of the principal peak in the chromatogram
obtained with solution (2) (2.0%).

Disregard anypeakwith an area less man0.25 times the area
ef the prineipal {3eak in tll
solution (2) (0.05%).

ASSAY
To a weighed quantity containing 0.4 g of Aciclovir add
400 mL of waterand 25 mL of 1M su!fun"c acid, shake well,
disperse with the aid of ultrasound for 10 minutes and add
sufficient water to produce 500 mL Filterthe resulting
solution,discard the first few mL of filtrate and dilute5 mL
of the filtrate to 200 mL with 0.05M su/juri< acid. Add 10 mL
of the resulting solution to 5 mL of a 0.01% wlv solution of
ceuimide in 0.05M sulfuric acid, add sufficient 0.05M sulfuric
acid to produce 100 mL and measure thefluorescence,
Appendix II E, usingan excitation wavelength of 308 nm
and an emission wavelength of 415 run. Set the instrument
to zero usinga 0.00050/0 wlv solutionof ceen"mide in
0.05M su/juri< acid. Calculate the content of CaRlIN,O, in
the oral suspension from thefluorescence obtained by carrying
out the operation at the sametime usinga mixture prepared
by adding 10 mL of a 0.002% wlv solution of
addouirBPCRS in 0.05M sulfuric acidand beginning at the
words I • •• to 5 mL of a 0.01% wlv solution of cem'mide ...J.

Determine the weight per mL of the oral suspension,
Appendix V G, and calculate the contentof CaHIIN503,
weight in volume, using the declared contentof CSH II N s03
in acidouir BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listedunderAciclovir.

Aciclovir Tablets
Action and use
Purine nucleoside analogue; antiviral (herpesviruses).

DEFINlTION
Aciclovir TabletscontainAciclovir.
The tablets comply with the requirements statedunder Tablets and
Wlih thefollowing requirements.

Content of aciclovlr-, CsHuNs03
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing 0.1 g of
Aciclovir add 60 mL of O.IM sadium hydroxide and disperse
with the aid of ultrasound for 15 minutes. Add a sufficient
quantity of 0.1"'1. sodium hydroxide to produce 100 ml., mix
well and filter. To 15 mL of the filtrate add 50 mL of water
and 5.8 mL of 2M hydrochloric acid and sufficient water to

Aciclovir Preparations 111-109

produce 100 mL To 5 mL of the solution add sufficient
O.IM hydrochloric acid to produce 50 mL and mix well.
The lighs absorption, Appendix II B, in the range 230 to
350 nm of the solution exhibits a maximwn at 255 nm and a
broad shoulder at about 274 run.
B. In the Assay, the retention timeof the principal peakin
the chromatogram obtained with solution (1) is similar to
thatof the principal peak due to aciclovir in the
chromatogram obtained with solution (2).

TESTS
Dissolution
Comply with the requirements forMonographs of the British
Phannacopoeia in the dissolution testfor tablets andcapsules,
Appendix XII B I.

TEST CONDITIONS

per minute.
(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

After 45 minutes, withdraw a 25 mL sample of the medium
and measure the absorbanu of the filtered sample, suitably
diluted with the dissolution medium if necessary, at the
maximum at 255 run, Appendix II B, using O.IM hydrochloric
acidin the reference cell.

DETERMINATION OF CONTENT

Calculate the totalcontent of aciclovir, CsHuN50), in the
mediwn from the absorbance obtained and taking 560 as the
value of A(l %, 1 cm) at the maximum at 255 nm.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, usingthe following solutions.
Solution A: I volume of dimethyl sulfoxide and 4 volumes of
water.
(I) Shake a quantity of the powdered tablets containing
25 mg of Aciclovir with 10 mL of dimethyl sulfoxide for
15 minutes and filter. Dilute 2 volwnesof the filtrate to
5 volumes withsolution A.
(2) Dilute I volume of solution (1) to 100 volumes with
solutionA and dilute 1 volume of thissolution to 5 volwnes
with solution A.
(3) Dissolve 5 mg of acidooirfor system suitability A EPCRS
in 1 mL of dimethyl sulfoxide and diluie to 5 mL with water.
(4) Dissolve the contents of a vial of addovirfor ;mpun"ty C
idendficaiion EPCRS in 200 ~L of dimethyl sulfoxide and dilute
to 1 mL with water. Prepare the solution immediately before
use.
(5) Dissolve the contents of a vial of aciclO'Vir far impurifY G
identification EPCRS in I mL of solution (3).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 urn)
(Supelcosil LC-18-DB is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of254 nm.

(I) Inject 10 ~L of each solution.
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MOBILE PHASE

Phosphore buffer solution pH 3.1 Dissolve 3.48 g of
dipotassium hydrogen orthophosphate in 1000 mL of water and
adjust to pH 3.1 with orthophosphoric acid.
Phosphore buffer solution pH 2.5 Dissolve 3.48 g of
dipotassium hydrogen orthophosphate in 1000 mL of warer and
adjust to pH 2.5 with orthophosphoric add.
Mobile phase A I volume of aceumitrile and 99 volumes of
phosphate buffer solution pH 3.1.

Mobile phase B 50 volumes of acetonitrile and 50 volumes of
phosphate buffer solution pH 2.5.

Time (Minutes) MobUe phase A MobUe phase B Comment
("III vlv) rio v/v)

0-5 100 0 Isocrauc
~

27-40 80 20 Isocratic

40-46 80-->100 20-->0 linear gradient

SYSTEM SmTABIUTY

The test is not valid unless:

in the chromatogram obtained with solution (4), the resolution
between thepeaks due to impurity C and aciclovir is
at least 1.5.
in the chromatogram obtained with solution (5), the resolution
between the peaks due to impurity K and impurity G is
at least 1.5.

UMITS

Identify any peak in solution (I) corresponding to impurity C
using the chromatogram obtained with solution (4) and
multiply the area of this peak by a correction factor of 2.2.

In the chromatogram obtainedwith solution(1):
the area of anypeak corresponding to impurity B is not
greater than 5 times the area of the principal peakin the
chromatogram obtained with solution (2) (1.0%);

the area of any oilier secondary peak is not greater thanthe
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
10 times the area of the principal peakin the chromatogram
obtained with solution (2) (2.0%).

Disregard any peakwith an area less than 0.25 times the area
of the principal peak in me chromatogram obtained with
solution (2) (0.05%).

ASSAY
Weigh and finely powder 20 tablets. Carry out the method
for liquid chromatography, Appendix ill D, using the following
solutions.
Solution A: I volume of dimethyl sulfoxide and 4 volumes of
water.
(I) Shake a quantity of the powdered tablets containing the
equivalent of25 mg of Aciclovir in 10 mL of dimethyl
sulfoxide and filter. Dilute 2 volumes of the filtrate to
5 volumes with solution A and dilute 1 volumeof this
solution to 10 volumeswith solution A.
(2) Dissolve 25 mg of acidooir BPCRS in 10 mL of dimethyl
sulfoxide. Dilute 2 volumes to 5 volumeswith solution A and
dilute 1 volume of this solution to 10 volumes with
solutionA.
(3) Dissolve the contentsof a vial of acidwir fur impurity C
identification EPCRS in 200 J!l. of dimethyl sulfoxide and dilute
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to 1 mL withwater. Prepare the solution immediately before
use.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to

impurity C and aciclovir is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of CsHuNj03 in the tablets usingthe
declared contentof CaHllN j 0 3 in acidouir BPCRS.

IMPURITffiS
The impurities limited by the requirements of this
monograp me V. e ose IS e un e

Aciclovir Dispersible Tablets
Dispersible Aciclovir Tablets

Action and use
Purine nucleoside analogue; antiviral (herpesviruses).

DEFINITION
Aciclovir Dispersible TabletscontainAciclovir in a suitable
dispersible basis.
The tabktsromply with me requirements stared under Tablets and
with mefolJmojng requirements.

Content of aclclovir, CaHnNsOJ
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing 0.1 g of
Aciclovir add 60 mL of O.IM sodium hydroxide and disperse
with the aid of ultrasound for 15 minutes. Add sufficient
O.IMsodium hydroxUk to produce 100 mL, mix well and
filter. To 15 mL of the filtrate add 50 mL of water, 5.8 mL
of 2M hydrochlom add and sufficient water to produce
100 mL. To 5 mL of the resulting solution add sufficient
O.IMhydrochloric acid to produce 50 mL and mix well.
The light absorption, Appendix II B, in the range 230 to
350 om of the final solution exhibits a maximum at 255 om
and a broad shoulder at about 274 run.
B. In the Assay, the chromatogram obtained with solution
(1) shows a principal peakwith the sameretention time as
the peakdue to aciclovir in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using~e following solutions.
Solution A: I volume of dimethyl sulfoxide and 4 volumes of
water.
(1) Shake a quantity of the powdered tablets containing
25 mg of Aciclovir with 10 mL of dimethyl sulfoxide for .
15 minutes and filter. Dilute 2 volumes of the filtrate to
5 volumes with solutionA.
(2) Dilute I volume of solution (I) to 100 volumes with
solutionA and dilute 1 volumeof this solution to 5 volwnes
with solution A.
(3) Dissolve 5 mg of acidmJir for system suitability A EPCRS
in I mL of dimethyl sulfoxide and dilute to 5 mL with water.
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(4) Dissolve the contents of a vial of acidouir for impun"ty C
identifiauion EPCRS in 200 ~L of dimethylsulfoxide and dilute
to 1 mL with water. Prepare the solution immediately before
use.
(5) Dissolve the contents of a vial of acidovirfor impurity G
identifiauion EPCRS in 1 mL of solution (3).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl siliro gelfor chromawgraphy (5 um)
(Supelcosil LC-I8-DBis suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

e Use a detection wavelen of 254 run.

(f) InjeetlO ~L of each solution.

MOBILE PHASE

Phosphate buffer solution pH 3.1 Dissolve 3.48 g of
dipotassium hydrogmotthophosphate in 1000 mL of waterand
adjust to pH 3.1 with onhophosphoric acid.
Phosphate buffer solution pH 2.5 Dissolve 3.48 g of
dipotassium hydrogmorthophosphate in 1000 mL of waterand
adjust to 'pH 2.5 with onhophosphoric acid.
Mobile phaseA 1 volume of acetonitrile and 99 volumes of
phosphate buffer solution pH 3. I.

Mobile phase B 50 volwnes of acetonitrile and 50 volumes of
phosphate buffer solution pH 2.5.

Time (Mlnuces) MobUe phase A MobUe phase B Comment
rIO vlv) (%vlv)

0·' 100 0 isocratic

5-27 100..... 80 0-->20 linear gradient

27-40 80 20 isocratic

411-46 80->100 20...... 0 linear gradient

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (4), the resolution
between the peaks due to impurity C and aciciovir is
at least 1.5.

in the chromatogram obtained with solution (5), the resolution
between the peaks due to impurity K and impurity G is
at least 1.5.

LIMiTS

Identify any peak in solution (1) corresponding to impurity C
using the chromatogram obtained with solution (4) and
multiply the area of this peak by a correction factor of 2.2.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity B is not
greater than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
10 times the area of the principal peak in me chromatogram
obtained with solution (2) (2.0%).

Disregard any peak with an area less than 0.25 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

Acitretin Preparations III-Ill

ASSAY
Weigh and finely powder 20 tablets. Carry out the method
for liquidchromatography, Appendix III D, using the following
solutions.

Solution A: 1 volwne of dimethyl sulfoxide and 4 volumes of
water.
(I) Shake a quantity of the powdered tablets containing
25 mg of Aciclovir in 10 mL of dimethyl sulfoxide and filter.
Dilute 2 volumes of the filtrate to 5 volumes with solution A
and dilute 1 volume of this solution to 10 volumes with
solution A.
(2) Dissolve 25 mg of acidovir BPCRS in 10 mL of dimethyl
sulfoxide. Dilute 2 volwnes to 5 volumes with solution A and
dilute I volwne of Ibis solution to 10 volumes with
solution A.

identification EPCRS in 200 ~ of dimethyl sulfoxide and dilute
to 1 mL with water. Prepare the solution immediately before
use.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resdution between the peaks due to
impurity C and acidovir is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of CSH lINs0 3 in the tablets using the
declared content of CSHIINs03 in acidovirBPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Aciclovir.

Acitretin Capsules
Acdon and use
Vitamin A analogue (retinoid); treatment of psoriasis;
ichthyosis; Darier's disease.

DEFINITION
Acittetin Capsules contain Acitretin.

The capsules comply with the requirements stated under Capsules
and w£th thefollowing requirements.
Cany out thejollowing tests avoiding exposure to actinic lightand
using freshly prepared solutions.

Content of acitretln, C21H2603

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Dissolve a quantity of the capsule contents containing
25 mg of Acittetin with sufficient methanol to produce
250 rnL, filter and dilute 1 volume of the filtrate to
20 volumes with methanol. The light absorption spectra,
Appendix II B) in the range 300 nm to 400 om is concordant
with a 0.0005% wlv solution of adsretin BPCRS in methanol.
B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

www.webofpharma.com



111-112 Adapalene Preparations

TESTS
Dissolution
Comply with the dissolution leSt for tablets and capsules,
Appendix XU B I.

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of a 3% wlv solution of sodium laurylsulfate
adjusted to pH 9.5 with O.OIM hydrochloric acidor
a.DIM sodium hydroxide, at a temperature of 37°, as the
medium.

PROCEDURE

After 45 minutes withdraw a sample of the medium, filter
through a 10-J1rn filter and measure the absorbance of the
filtrate suitabl diluted with sufficient dissolution medium to
give a solution expected to contain about 0.0005% wlv of
Acirrerin, at the maximwn at about 348 om, Appendix II B,
using dissolution medium in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of acitretin, C2lH2603J in the
medium taking 1373 as the value of A(l %, 1 em) at the
maximum at 348 nm.

LIMITS

The amount of Acitretin released is not less than 75% (Q) of
the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions in a mixture of
10 volumes of telrahydrofuran and 13 volumes of methanol
(solvent A).

(1) Shake a quantity of the capsule contents containing
25 mg of Acitretin with 8 mL of waterin a water bath at 45°
for 10 minutes. Mix with the aid of ultrasound for
15 minutes, add sufficient solvent A to produce 100 mL and
mix with the aid of ultrasound for a further 5 minutes. Filter
through a 0.45-1UJl filter (PTFE is suitable).

(2) Dilute 1 volume of solution (I) to 100 volumes with
solvent A. Further dilute 4 volumes of this solution to
10 volumes with solvent A.

(3) 0.00025% wlv each of tretinoin EPCRS and
acuretin BPCRS in solvent A.
(4) Dilute 1 volume of solution (2) to 4 volumes with solvent
A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 pm)
(Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 365 om.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

0.5 volume of glacial acetic acid, 5 volumes of absolute ethanol,
21 volumes of waterand 74 volumes of methanol.

SYSTEM SUITABIUTY

The test is not valid unless:
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in the chromatogram obtained with solution (3), the resolution
between the peaks due to acitretin and ttetinoin is at least
3.0;

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.4%);

the area of not more than one secondary peak is greater than
half the area of the principal peak in me chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (I %).

Disre ard an eak with an area less than the area of the
priricipal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in a mixture of
10 volumes of tetrahydrofuran and 13 volumes of methanol
(solvent A).

(1) Shake a quantity of the mixed contents of 20 capsules
containing 25 mg of Acitretin with 8 mL of waterin a water
bath at 450 for 10 minutes. Mix with the aid of ultrasound
for 15 minutes, add sufficient solvent A to produce 100 mL
and mix with the aid of ultrasound for a further 5 minutes.
Filter through a 0.45-~m filter (PTFE is suitable) and dilute
5 mL of the filtrate to 25 mL with solvent A.

(2) 0.005% wlv of acitrelin BPCRS in solvent A.

(3) 0.00025% wlv each of acilretin BPCRS and
rretinoin EPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
tretinoin and acitretin is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of acitretin, C21H260J, in the capsules
using the declared content of C21H2603 in adtretin BPCRS.

STORAGE
Acitretin Capsules should be protected from light.

Adapalene Cream
Action and use'
Vitamin A analogue (retinoid); treatment of acne.

DEFINITION
Adapalene Cream contains Adapalene in a suitable basis.

The cream complies with therequirements Slated underTopical
Semi-solid Preparations and with thefolluwing requirements.

Content of adapalene, CuHza03
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the foUowing solutions.
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(I) Add 10 mL of stabiliser-free tetrahydrofuran '0 a quantity
of cream containing 5 mg of Adapalene and shaketo
disperse. Add sufficient methanol to producea solution
containing 0.025% w/v of Adapalene and filter (a O.2-~m

Dynagard PP filter is suitable).

(2) 0.025% wlv of adapalene BPCRS in the mobile phase.

CHROi\lATOGRAPHIC CONDITIONS

(a) Use as the coating ocraduylsilyl sili<a gelFzs« (Merck silica
gel 60 RP-18 F254 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate dryin airand examine under
ultravwkt light (254 nm).

18 volumes of,tabiliser-free tetrahydrofutan and 82 volumes of
methanol.

CQNFIRMATION

The principal spot in the chromatogram obtained with
solution 0) corresponds in positionand colour to thatin the
chromatogram obtained with solution (2).

B. In theAssay, the retention time of the principal peak in
the chromatogram obtainedwithsolution (1) is similar to

that of the principal peakin the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 4.5 to 5.5, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
SolfJetu A 2 volumes of trifluoroa<etic acidand 100 volumes
ofwaur.
Solvent B 10 volumes of solventA, 25 volumes of
acewnirrile, 30 volumes of propan-2~1 and 35 volumesof
,tabiliser-free tetrahydrofuran.
(I) To a quantity of the cream containing I mg of
Adapalene, add 7 mL of'tabiliser-free tetrahydrofutan and mix
with the aid of ultrasound. Add 6 mL of propan-2-ol, shake,
add 2 mL of solvent A and dilute to 20 mL with acetonitrile.
(2) Dilute 1 volume of solution (I) to 100 volumes with
solvent B.
(3) 0.005% wlv of adapalene impurity standard BPCRS in a
mixture of equal volumes of,tabimer-free tetrahydrofuran and
water.
(4) Dilute I volume of solution (2) 1020 volumes with
solvent B.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4 mm) packed
with end-eapped oaade<ylsilyl silica gelfor chromatography
(5 um) (UChrospher 100 RP 18 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rateof 1.5 rnL per minute.
(d) Use an ambient column temperature.
(e) Use a lIuorimetric detector with the following
programme.

Adapalene Preparations III-1l3

Time Excitation wavelength Emiaslon wavelength

(MInutes) (nm) (nm)

O· 11 260 380

11 - 30 260 347

(I) Inject 10 ~L of each solution.

MOBILB PHASB

Mobile phase A 0.2 volume of trifluaroaceti< acid and
100 volumes of water.
Mobile phase B 40 volumes 'Ulbiliser-/ree tetrahydrofutan and
60 volumes of aceuminile.

Time MobilephaseA MobilephaseB Comment

(Mlnute8) (%vfv) (%vfv)

0-3 40417 60->83 lineargradient

3-30 17 83 isocratic

3"" 17-~'$O 83->60 lineargraOI801

31-40 40 60 re-equilibfalion

When the chromatograms are recorded under the prescribed
conditions the retention times relative to adapalene (retention
time about 6.5 minutes) are: impurity A, about 0.5 and
impurity D, about 3.1.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (3) resembles the chromatogram provided with
adapalene impuritystandard BPCRS.

UMITS

In the chromatogram obtainedwith solution (I):

the area of any peakdue to impurity A or impurity D is not
greater than the area of the corresponding peak in the
chromatogram obtained with solution (3) (0.5%);
the area of any otherseamdary peak is not greater than
0.5 times the area of the ptincipal peak in the chromatogram
obtained with solution (2) (0.5%);
the sum of the impurities is not greater than 1.0%.

Disregard anypeak with an area less than the area of the
principal peakin the chromatogram obtained with solution
(4) (0.05%).

ASSAY
Carry out the method for liquidchramatography,
Appendix III D, using the following solutions.
Solvent C 21 volumes of water, 36 volumes of stabihser-free
retrahydrofuran and 43 volumes of acetonitrile.
(I) Disperse a quantity of the cream containing I mg of
Adapalene in 10 mL of "abiliser-free tetrahydrofuran and shake
with the aid of ultrasound for 5 minutes} dilute (Q 50 mL
with solvent C and filter (a 0.2-~ Dynagard filter is
suitable).

(2) Dilute I volume of a 0.0 I% wlv of adapaJene BPCRS in
stabiliser-free tetrahydrofuran to 5 volumes withsolvent C.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4 mm) with a
stainless steel pre-column (4 mm x 4 mm) both packed with
end-eapped octadecylsilyl silica gelfor chromatography (5 urn)
(UChrospher 100 RP 18 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.
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(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 210 run.

(I) Inject 25 ~L of each solution.

MOBILE PHASE

0.02 volume of tnfiuoroaceui; acid, 21 volumes of water,
36 volwnes ei stabiliser-free tetrahydrofuran and 43 volwnes of
acetomttile.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the column efficiency, determined on me
peak due to adapalene, is at least 4500 theoretical plates per
metre.

DETERAUNATION OF CONTENT

Calculate the content of CUjH2S03 in the cream using the
ec are content 0 28 28 3 in a e

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A and D listed under
Adapalene.

Adapalene Gel
Action and use
Vitamin A analogue (retinoid); treatment of acne.

DEFINITION
Adapalene Gel contains Adapalene in a suitable basis.
The gelccmplies with the requirements suued underTopical Semi
,0/id Preparations and with thefollowing requirements.

Content of adapalene, ~8H2803
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatagraphy,
Appendix ill A, using the following solutions.
(1) To a quantity of gel containing 5 mg of Adapalene, add
10 mL of srabiliser-free tetrahydrofuran and shake to disperse,
Add methanol to produce a solutioncontaining 0.025% wlv
of Adapalene and filter (a 0.2-~m Dynagasd PP filter is
suitable).

(2) 0.025% w/v of adapalene BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating oeta<kcylsilyl silica gelFm (Merck
silica gel 60 RP-I8 F", plates are suitahle).

(b) Use the mobile phase as described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to. 15 ern.

(e) After removal of the plate dry in airand examine under
ultraviolet light (Z54 nm).

MOBILE PHASE

18 volumes of'tabiliser.jm tetrahydrofuran and 82 volwnes of
methanol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in positionand colour to that in the
chromatogram obtained with solution (2).
B. In theAssay, the retention time of the principal peakin
the chromatogram obtained with solution (1) is similar to
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thatof the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 4.5 to 5.5, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions.
So/vent A 2 volumes of tnjluoYOatetic acid and 100 volumes
of water.

SolventB 10 volumes of solventA, 25 volumes of
acetonitrile, 30 volumes of propan-2-o1 and 35 volwnes of
stabillser-free tetrahydrofuran.
(I) To a quantity of the gel containing I mg of Adapalene
add 7 mL of stabiliser- eeeetrah 1'0 ran and mix with the
aid of ultrasound. Add 6 mL ofpropan-Z-oI, shake, add 2 mL
of solvent A and dilute to 20 mL with acetonitrile.
(2) Dilute I volume of solution (I) to 100 volumes with
solventB.
(3) 0.005% w/v of adapolene impurity standard BPCRS in a
mixture of equal volumes of'taMiser-freetetrahydrofuran and
water.
(4) Dilute I volwne of solution (2) to 20 volwnes with
solventB.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 cm x 4 mm) packed
with end-eapped octadecylsilyl silica gelfor chromatagraphy
(5 urn) (liChrospher 100 RP 18 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rateof 1.5 mL perminute.
(d) Use an ambient column temperature.
(e) Use a fluorimetric detector with the following
programme.

Time Excitation wavelength Eminlon wavelength

(MInutes) (nm) (nm)

0-11 260 380

11 - 30 260 347

(I) Inject I0 ~ of each solution.

MOBILE PHASE

Mobile phaseA 0.2 volwne of trij/uoroac<tic acidand
100 volumes of water.
Mobl7e phaseB 40 volumes stabiliser-free tetrahydrofuran and
60 volumes of acetoniuile,

TIme MobilephaseA Mobilephase8 Comment
(Minutes) (%Vlv) (% vlv)

0-3 4lH17 _83 linear gradient

3-30 17 83 i:soccalic

30-31 17--t.l!lO 83->60 linear gradient

31-·m 40 60 re-equilibralion

When the chromatograms arerecorded under the prescnbed
conditions the retention times relative to adapalene (retention
time about 6.5 minutes) are: impurity A, about 0.5 and
impurity D, about 3.1.

I
__.J
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SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) resembles me chromatogram provided with
adapalene impuritystandardBPCRS.

UMITS

In the chromatogram obtainedwith solution (1):

the area of any peak due to impurity A or impurity D is not
greater than the area of the corresponding peak in the
chromatogram obtained with solution (3) (0.5%);

the area of any other secondary peak is not greater than
0.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);

the sum of the impurities is not greater than 1.0%.

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution

ASSAY
Carry out the method for liquidchromalOgraphy,
Appendix ill D, using the following solutions.
Solvent C 21 volumes of water, 36 volumes of stabiliser-free
tetrahydrofuran and 43 volumes of acetonitrile.
(1) Disperse a quantity of the gel containing 1 mg of
Adapalenein 10 mL of stabiliser-free utrohydrofuran and shake
with the aid of ultrasound for 5 minutes... dilute to 50 mL
with solvent C and filter (a 0.2-l'm Dynagard PP filter is
suitable).

(2) Dilute 1 volwnes of a 0.01% wlv solution of
adapalene BPCRS in ,tabiliser-free retrohydrofuran 10 5 volumes
with solvent C. .

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4 mm) with a
stainless steel pre-column (4 rom x 4 mm) both packed with
end-capped octaduylsi/y/ ,ilicagelfor chromalOgraphy (5 I'm)
(liChrospher 100 RP 18 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 270 nm.

(I) Inject 25 I'L of each solution.

MOBILE PHASE

0.02 volume of uifiuoroaceiic acid, 21 volumes of water)
36 volumes of stabiliser-free utrahydrofuran and 43 volumes of
acetonitrile.

SYSTEM ·SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the column efficiency, determined on the '
peak due to adapalene, is at least 4500 theoretical plates per
metre.

DETERJ.'AINATION OF CONTENT

Calculate the contentof C28H2803 in the gel using the
declared content of C2sH2S03 in adapalene BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph includeimpurities A and D listed under
Adapalene.

Adrenaline Preparations 111-115

Adrenaline Eye Drops / Epinephrine Eye
Drops
Neutral Adrenaline Eye Drops

Neutral Epinephrine Eye Drops

Action and use
Adrenoceptor agonist; treatment of glaucoma.

DEFINITION
Adrenaline Eye Drops area sterile solutionof Adrenaline in
Purified Water.

The eye drops comply w,ih the requirements statedunderEye
Preparations and with thefollowing requirements. W"here
appropriate, theeye drops also comply with the requirements stated
under Unlicensed Medicines.

, 9 I 3

95.0 lO 110.0% of the stated amount.

IDENTIFICATION
A. In the Assay, the retention timeof the principal peak in
the chromatogram obtained with solution (1) is the same as
thatof the principal peak in the chromatogram obtained with
solution (2).

B. Dilute the eye drops to contain 0.1% w/v of Adrenaline
and adjust me pH, if necessary, to neutral or slightly acidic.
To 1 mL of this solutionadd, drop wise, a 0.25% wlv
solutionof iron (Ill) chloride hexahydrate until'a greencolour
is produced. On the gradual addition of sodium hydrogen
carbonate solution, me solution changes first to blue and then
to red.
C. Dilute me eye drops to contain 0.1% wlv of Adrenaline.
To 1 mL of this solution add 2 mL of a 10% wlv solution of
disodium hydrogen onhophosphau and sufficient iodinated
potassium iodide solution to produce a brown colour. Remove
excess iodine by adding0.2M sodium thiosulfate drop wise;
a redcolouris produced.

TESTS
Acldlly or a1ka1inily
pH, 5.5 to 7.6, Appendix V L.

Noradrenaline
Carry out the method for liquid chromatography,
Appendix ill DJ using the following solutions in the mobile
phase.
(I) Dilute the eye drops to produce a solutioncontaining
0.10% wlv of Adrenaline.

(2) 0.0018% wlv of noradrenaline acid tartraU.

(3) 0.0018% wlv of noradrenaline acid tartrate and
0.0018% wlv of adrenaline acidtartrate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-capped octadecy/silyl silica gelfor chromalOgraphy
(5 I'm) (Nucleosil C18 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rateof2 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 205 nm.

(I) Inject 20 I'L of each solution.

MOBILE PHASE

A solutioncontaining 4.0 g of tetramethylammonium hydrogen
sulfate, 1.1 g of sodium hepta"esu/f01lau and 2 mL of
0.1M disodium edeuue in a mixture of 950 mL of water and
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50 mL of methanol, thepH of the mixture beingadjusted to
3.5 with 1M sodium hydroxide.

SYSTEM SUITABILITY

The [est is not validunless, in the chromatogram obtained
withsolution (3), the resolution betweenthe two principal
peaks is at least 2.0.

LIMITS

In the chromatogram obtained withsolution (1):

the area of anypeakcorresponding to noradrenaline is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1%).

ASSAY
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions in the mobile

(I) Dilute the eye dtops with sufficient mobile phase to
produce a solution containing 0.1% wlv of Adrenaline.
(2) 0.2% wlv of adrenaline acidlartrate BPCRS in the mobile
phase.

(3) 0.2% wlv of adrenaline acidlamate BPCRS and 0.2% wlv
of noradrenaline add tartrate.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-eapped 0CUlde<y/si1y1 srlica gelfor chromawgraphy
(5 um) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescnbed
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelengrh of 205 om.

(f) Inject 20 J!L of each solution.

MOBILE PHASE

A solution prepared by adding 4.0 g of tetramethy/ammonium
hydrogen sulfate, 1.1 g of sodium heplamsulfonate and 2 mL of
O.IM disodium edelate to a mixture of 950 mL of waterand
50 mL of methanol, the pH of the mixture being adjusted to
3.5 with 1Msodium hydroxide.

SYSTEM SUITABILITY

The Assayis not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 2.0.

DETERMINATION OF COl'ITBNT

Calculate the content of C9H13N 0 3 in the eye drops using
the declared content of C9H13N0 3 in adrenaline add
'artrate BPCRS.

STORAGE
Adrenaline Eye Drops should be protected from light.

Adrenaline InjectionlEpinephrine
Injection
Action and use
Adrenoceptor agonist.

DEFINITION
Adrenaline Injection is a sterile, isotonic solutioncontaining
either0.18% wlv of Adrenaline Acid Tartrate or 0.1% w/vof
Adrenaline in Waterfor Injections.
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The ~"'jecuon complies Wlih the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of adrenaline, C9Hl~OJ
0.0900 to 0.1150% wlv, of which at least 0.0850% wlv is
L-adrenaline.

CHARACTERISTICS
A colourless or almost colourless solution.

IDENTIFICATION
A. In the Assay, the principal peakin the chromatogram
obtained withsolution (1) has the same retention time as
that in the chromatogram obtainedwith solution (2).

B. To 10 mL of the injection add 2 mL of a 10% wlv
solution of disodium hydrogen orthophosphate and sufficient
iodinated potassium iodide solution to produce a browncolour
n removeexcess iodineb addin O.lM sodium thios-ulare

drop wise. A red colour is produced.

TESTS
Acidity
pH, 2.8 to 4.0, Appendix V L.

Related substances
The totalof all impurities frommethods A and B is not more
than 19.0%.

A. Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions in the mobile
phase. Prepare the solutions immediately beforeuse and
protect from light. Store and inject the solutions at 4°, using
a cooled autosampler.
(1) Dilute the injection to produce a solution containingthe
equivalent of 0.005% wlv of Adrenaline.

(2) Dilute 3 volumes of solution (I) to 20 volumes.

(3) 0.005% wlv of (±}-adrenalinehydrochloride.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with {J-cyclodexlrin hydroxypropyl ether den"a,i"efor chiral
chromawgraphy (3 prn) (ORpak CDBS-453 Chiral is
suitable).

(b) Use isocratic elution and the mobile phasedescnbed
below.
(c) Use a flow rate of 0.7 mL per minute.

(d) Use a column temperature of 10'.

(e) Use a detection wavelengrh of 280 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

1 volume of a solution containing O. 2M potassium chloride and
0.4%vtv of glacial acetic acid, 3 volumes of acetonimle and
96 volumes of 0.2M potassium chloride.
When the chromatograms arerecorded under the prescribed
conditions, the retention time of o-adrenaline (impurity 1)
relative to L-adrenaline (retention time about 13 minutes) is
about 1.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least2.0.

LIMITS

In the chromatogram obtainedwithsolution (I), the area of
anypeak corresponding to o-adrenaline (impurity 1) is not
greater than the sum of the areas of the peaksdue to
L-adrenaline and D-adrenaline in the chromatogram obtained
with solution (2) (15%).
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B. Carry out the method for liquid chromatography,
Appendix III 0, using the following solutions prepared
protected from light.

(1) The preparation being examined. •

(2) Dilute 1 volume of solution (I) to 10 volumes with the
mobile phase.
(3) Dilute 1 volume of solution (2) to 10 volumes with the
mobile phase.
(4) 0.1 % wlv of adrenaline impuniy standard BPCRS in the
mobile phase.
(5) Dilute 1 volume of solution (3) to 10 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octade<ylsi/yl silica gelfor chromatography

urn 0 ax CIpse us IS surra e.

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a ft.ow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 280 nm.

(I) Inject 20 J!L of each solution.

(g) Allow the chromatography to proceed for 4 times the
retention timeof adrenaline.

MOBILE PHASE

5 volumes of methanol and 95 volumesof a solution
containingO.2mM disodium edeuue, 5.4mM sodium
htpranesulfonate monohydJ'ate and 23mM wramelhylammonium
hydrogen sulfate, adjusted to pH 3.5 with 1M ,odium hydroxide.
When the chromatograms are recorded under me prescribed
conditions the retentions relative to adrenaline (retention
time about 18 minutes) are: impurity F, about 0.1;
impurity 2, about 0.2j impurity B, about 0.6 and impurity C,
about 2.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaksdue to
impurity F and impurity 2 is at least 10.0.

LIMITS

Identifyany peakscorresponding to impurities F, 2 and C in
the chromatogram obtained withsolution (1), using the
chromatogram obtained with solution (4), and multiply the
area of these peaks by the foUowing correction factors:
impurity F, 1.3; impurity 2, 0.7 and impurity C, 0.3.

In the chromatogram obtained with solution (1):
the area of any peakcorresponding to impurity F is not
greater than 1.8 times the area of the principal peak in the
chromatogram obtained with solution (2) (18%);

the area of any peakcorresponding to impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (I%);

the area of any othersecondary peak is not greater thanhalf
the area of the principal peak in the chromatogram obtained
with solution (3) (0.5%);
the sum of the areas of any secondary peaks, excludingany
peakcorresponding to impurity F, is not greater than the
area of the principal peakin the chromatogram obtainedwith
solution (3) (I %).

Disregard any peakwith an area less thanthe area of the
principal peak in the chromatogram obtainedwith solution
(5) (0.1%).

Adrenaline Preparations 111-117

ASSAY
Carry out the method for liquidchromatography,
Appendixm D, using the following solutions in lotte mobile
phase, prepared protected from light.
(1) Dilute 1 volume of the injection to 10 volumes.

(2) 0.02% wlv of adrenaline acid tartra'" BPCRS.
(3) 0.02% wlv of adrenaline acid tartrate BPCRS and
0.02% wlv of noradrenaline acid tartrale BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-eapped octadecy/sl"iY1 sili<a gelfor chromatography
(5 urn) (Nucleosil C18 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate0(2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 205 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

5 volumes of methanol RJ and 95 volumes of a solution
containing 0.2m..'d disodium edeuue, 5.4mM sodium
heptanesulfonote monohydrate and 23DlM telramethylammonium
hydrogen sulfate, adjusted to pH 3.5 with 1Msodium hydroxitk.

SYSTEM SUlTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of CgH13N 0 3 using the declared
content of C9H13N0 3 in adrenaline add tartrate BPCRS.
Calculate the u-adrenatine content using the following
equation:

where:
Cu ;;;; content of L-adrenaline in % wlv
CA ;;;; content of C9HI~03 in % wlv, determined in the
Assay
PAu ;;;; the area of the peakcorresponding to L-adrenaline in
the chromatogram obtained with solution (I) of Related
substances test A
PAA ;;;; the sum of the areas of the peakscorresponding to
L-adrenaline and D-adrenaline in the chromatogram obtained
with solution (1) of Related substances test A

STORAGE _
Adrenaline Injection should be protected from light and
stored at a temperature not exceeding25°.

LABELLING
. The quantity of active ingredient is statedin termsof the
equivalent amount of adrenaline (epinephrine).
Adrenaline Injection containsthe equivalent of adrenaline
(epinephrine), 1 in 1000 (I mg in 1 mL).

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities Band C listed under
Adrenaline Acid TartratelEpinephrine Acid Tartrate,
impurity F listed underAdrenaline/Epinephrine and:
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HO H H
HOif'"N.,;:y I Me

HO ~

I. (lSJ-I-(3,4-dihydroxyphenyl)-2-(methylamino)ethan-I-01
(n-adrenallne)

OH

O~

O~~)
Me

2. 3-hydroxy-2,3-dihydroIH-indole-5,6-dlOne
(adrenochrome)

Dilute Adrenaline Injection 1 in
10,0001Dilute Epinephrine Injection 1 in
10,000
Action and use
Adrenocepror agonist.

DEFINITION
Dilute Adrenaline Injection 1 in 10,000 is a sterile, isotonic
solutioncontaining either 0.018% wlv of Adrenaline Acid
Tartrate or 0.01% wlv of Adrenaline in Water for Injections.
The injection complies withthe requirements stated under
Paremeral Preparations and with thefollowing requirements.

Content of adrenaline, C9H13N03
0.00900 to 0.01 150% wlv, of which at least 0.00850% wlv is
L-adrenaline.

CHARACTERISTICS
A colourless or almostcolourless solution.

IDENTIFICATION
A. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

B. To 10 mL of the injection add 2 mL of a 10% wlv
solutionof disodium hydrogen orthophosphate and sufficient
iodinated potassium iodide solution to produce a browncolour.
Remove excess iodine by adding O.lM sodium thiosulfate drop
wise. A red or pinkcolouris produced.

TESTS
Acidity
pH, 2.8 to 4.0, Appendix V L.

Related substances
The totalof all impurities from methods A and B is not more
than 19.0%.

A. Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions in the mobile
phase.Prepare the solutions immediately before use and
protect from light. Storeand inject the solutions at 4°, using
a cooled autosampler.

(1) Dilute the injection to produce a solutioncontaining the
equivalent of 0.005% w/vof Adrenaline.
(2) Dilute 3 volumes of solution (I) to 20 volumes.
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(3) 0.005% wlv of (±}-adrenalinehydrochloride.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with P-eycladextrin hydroxypropyl ether deriuatiue for chiral
chromawgraphy (3 pm) (ORpak CDBS-453 Chiral is
suitahle).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flowrateof 0.7 mL perminute.
(d) Use a column temperature of 10'.

(e) Use a detection wavelength of 280 nm.
(f) Inject 20 ~L of each solution.

MOBILE PHASE

1 volume of a solutioncontaining 0.2M potassium chloride and
6.4% v/v ofgi'adal aut;c acid, 3 yolwnes of a«:«mitl'i/e an
96 volwnes of O.2M pouusium chloride.
When the chromatograms are recorded under the prescribed
conditions, the retention time of D-adrenaline (impurity I)
relative to L-adrenaline (retention time about 13 minutes) is
about 1.1.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks in the chromatogram is at least 2.0.

UMITS

In the chromatogram obtained with solution (I), the area of
anypeakcorresponding to D-adrenaline (impurity 1) is not
greater than the sum of the areas of the peaks due to
L-adrenaline and D-adrenaline in thechromatogram obtained
with solution (2) (15%).

B. Carry out the method for liquidchromawgraphy,
Appendix ill D J using the following solutions prepared
protected from light.

(1) The preparation being examined.
(2) Dilute I volume of solution (I) to 10 volumes with the
mobilephase.
(3) Dilute I volume of solution (2) to 10 volumes with the
mobilephase.
(4) 0.01% wlv of adrenaline impurity standard BPCRS in the
mobile phase.
(5) Dilute I volume of solution (3) to 10 volumes with the
mobilephase.

CHRO.l\1ATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octadecylsilyl silica gelfor chromatography
(5 JlI1l) (Zorbax Eclipse Plus CI8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a llow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 280 run.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 4 times the
retention time of adrenaline. -

MOBILE PHASE

5 volumes of methanol and 95 volumes of a solution
containing O.2IIlt\t disodium edeuue, 5.4mM sodium
heptanesulfonau monohydrate and 23II1M tetramethylammonium
hydrogen su/fate, adjusted to pH 3.5 with 1M sodium hydroxide.
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When the chromatograms arerecorded under the prescribed
conditions the retentions relative to adrenaline (retention
time about 18 minutes) are: impurity F, about 0.1;
impurity 2, about 0.2; impurity B, about 0.6 and impurity C,
about 2.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurity F and impurity 2 is at least 10.0.

LIMITS

Identify any peaks corresponding to impurities F, 2 and C in
the chromatogram obtained with solution (1), using the
chromatogram obtained with solution (4), and multiply the
area of these peaks by the following correction factors:
impurity F, 1.3; impurity 2, 0.7 and impurityC, 0.3.
nee rna ogram 0 arne WI so ulan

the area of anypeak corresponding ro impurity F is not
greater than 1.8 times the area of the principal peakin the
chromatogram obtained with solution (2) (18%);

me area of any peakcorresponding to impurity B is not
greater than the area of me principal peak in the
chromatogram obtained with solution (3) (I%);

the area of any other secondary peak is not greater thanhalf
the area of the principal peak in the chromatogram obtained
with solution (3) (0.5%);

the sum of the areas of any secondary peaks, excluding any
peak corresponding to impurity F, is not greater than the
area of me principal peak in the chromatogram obtained with
solution (3) (I %).

Disregard any peakwith an area less than the area of me
principal peakin the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in the mobile
phase, prepared protected from light.

(I) The preparation being examined.

(2) 0.02% wlv of adrenaline acidtartrate BPCRS.
(3) 0.02% wlv of adrenaline acidtartrate BPCRS aod
0.02% wlv of noradrenaline acidtartrate BPCRS.

CHROAtATOGRAPHIC CONDITIONS

(a) A stainless steel column (10 em x 4.6 mm) packed with
end-copped octadecylsilyl sllica gelfor chromatography (5 urn)
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rateof2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 205 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

5 volumes of methanol Rl and 95 volumesof a solution
containing 0.2mM disodium edeuue, 5AIIL." sodium
heptanesulfonate monohydrate aod 23mM tetramethylammonium
hydrogen sulfate, adjusted to pH 3.5 with 1Msodium hydro.<itk.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 2.0.

Adrenaline Preparations 111-119

DETERMINATION OF CONTENT

Calculate the contentof C9H13N03 in the injection using the
declared content of C9H13N03 in adrenaline add
tartrate BPCRS.
Calculate the t-adrenaline content usingthe following
equation:

where:
Cu = contentof L-adrenaline in %wlv
CA =contentof CgH13N03 in % w/v, determined in the
Assay

the chromatogram obtained with solution (I) of Related
substances test A
PAA = the sum of the areas of the peaks corresponding to
L-adrenaline and o-adrenaline in the chromatogram obtained
with solution (I) of Related substances test A

STORAGE
Dilute Adrenaline Injection I in 10,000 should be protected
from lightand stored at a temperature not exceeding 25°.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amountof adrenaline (epinephrine).
Dilute Adrenaline Injection contains the equivalent of
adrenaline (epinephrine), 1 in 10,000 (100 ug in 1 mL).

IMPURITIES
The impurities limited by the requirements of this
monograph includeimpurities Band C listed under
Adrenaline Acid TarttatelEpinephrine Acid Tartrate,
impurity F listed under AdrenalinelEpinephrine and:

HO H H
HOif<>N.

P" I Me

HO %

I. (IS) -1-(3,4-dihydroxyphenyl)-2-(methylamino)ethan-I-ol
(n-adrenaline)

OH

O~

o~t/
Me

2. 3-hydroxy-2,3-dihydroIH-indole-5,6-dione
(adrenochrome)
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Adrenaline Solution I Epinephrine
Solution
Adrenaline Tartrate Solution
Epinephrine Tartrate Solution

Action and use
Adrenoceprcr agonist.

DEFINITION
Adrenaline Solution is an isotoniccutanecus solution
containing 0.18% wlv of Adrenaline AcidTartrate with a
suitable combination of an antioxidant and an antimicrobial
preservative in Purified Water.

Thesolution complies with the requirements slatedunder Liquids
for Cutaneous Application and with thefollowing requirements.
Where appropriate, the solution alsocom tes w!t I e reqUirements
Slated under Unlicensed Medicine.

Content of adrenaline, C9H13N03
0.09 to 0.11 % wlv.

CHARACTERISTICS
A clear, colourless solution.

IDENTIFICATION
A. In the Assay, the retention time of the principal peak in
the chromatogram obtainedwith solution (1) is the sameas
thatof the principal peakin the chromatogram obtained with
solution (2).

B. To I mL add a 0.25% wlv solution of iron (III) chloride
hexahydrate drop wise until a greencolouris produced.
On the gradual addition of ;odium hydrogen carbonate solution,
the solution changes first to blue and thento red.
C. To 10 mL add 2 mL of a 10% wlv solution of disodium
hydrogen onhophosphate and sufficient iodinated potassium
iodide solution to producea browncolour. Remove excess
iodine by adding O.IM sodium thiosulfate drop Wise; a red
colouris produced.

TESTS
Acidity
pH, 2.7 to 3.6, Appendix V L

Noradrenaline
Carry out the method for liquidchromawgrophy,
Appendix ill D, using the following solutions in the mobile
phase.
(I) The preparation being examined.

(2) 0.0018% wlv of noradrenaline acid""Irate.
(3) 0.0018% wlv of noradrenaline acid tartrate and
0.0018% wlv of adrenaline acid tartrate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 ern x 4.6 mm) packed
with end-copped octadecylsilyl silica gelfor chrornatagraphy
(5 pm) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 205 om.

(I) Inject 20 pL of each solution.

MOBILE PHASE

A solution containing 4.0 g of tetramethylammonium hydrogen
sulfate, 1.1 g of sodium heptanesulfonate and 2 mL of
O.IM disodium edetate in a mixture of 950 mL of water and
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50 mL of methanol, the pH of the mixture being adjusted to
3.5 with 1M sodium hydroxide.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 2.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to noradrenaline is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1%).

ASSAY
Carry out the method for liquid chrornawgraphy,
Appendix ill D, usingthe following solutions in the mobile

(1) Dilute 1 volwne of the preparation being examined to
10 volwnes.
(2) 0.02% wlv of adrenah'ne acid tartrate BPCRS.

(3) 0.02% wlv of adrenaline acid tartrate BPCRS and
0.02% wlv of noradrenaline acid tartrate.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-capped OCIadecylsilyl silica gelfor chrornawgraphy
(5 urn) (Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flowrateof2 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 205 om.

(I) Inject 20 pL of each solution.

MOBILE PHASE

Add 4.0 g of telrOmethyiammonium hydrogen sulfate, 1.1 g of
sodium heptanesulfonate and 2 mL ofO.IM disodium edetate to
a mixture of 50 mL of methanol and 950 mL of waterand
adjust the pH of the mixture to 3.5 with 1M sodium hydroxide.

SYSTBM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 2.0.

DETERMINATION OF CONTENT

Calculate the contentof C9H13N 0 3 in me preparation being
examined using the declared contentof CgHnN0 3 in
adrenaline acid tartrate BPCRS.

STORAGE
Adrenaline Solution should be kept in a well-filled glass
container suitable for parenteral preparations,
Appendix XIX B, and should be protected from light.

LABELLING
The label states (1) the date after which the solutionis not
intended to be used; (2) the conditions underwhichit
should be stored.

The quantity of active ingredient is stated in terms of the
equivalent amount of adrenaline (epinephrine).
The label indicates the pharmaceutical fonn as 'cutaneous
solution'.
Adrenaline Solutioncontains the equivalent of adrenaline
(epinephrine), I in 1000 (I mg in I mL).
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\Vhen a solution of adrenaline hydrochloride is prescribed or
demanded, a solution complying with the requirements of
this monograph may be dispensed or supplied.

Adrenaline and Cocaine Intranasal
Solution I Epinephrine and Cocaine
Intranasal Solution
NOTE: This monograph has been developed ., "",er unlicensed
formulations.

Action and use
Adcenocepror agonist + local anaesthetic.

DEFINITION
Adrenaline and Cocaine Intranasal Solution contains
Adrenaline Acid Tartrate and Cocaine Hydrochloride in a
suitable vehicle.
The intranasal solution complies with the requirements seated
underNasal Preparations and with thefolwwing requirements.
Where appropriate, the intranasal solution also romp/res with lire
requirements statedunder Unlicensed Medicines.

Content of adrenaline, C9H13NOJ
95.0 to 105.0% of the stated amount.

Content of cocaine hydrochloride, C17H2IN04IHCl
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the Assayfor adrenaline, the principal peak in the
chromatogram obtainedwith solution (1) has the same
retention time as that in the chromatogram obtainedwith
solution (2).

B. In the Assayfor cocaine hydrochloride, the principal peak
in the chromatogram obtainedwith solution (1) has the same
retention time as that in the chromatogram obtained with
solution (2).
C. To 10 ml of the intranasal solution add 2 mL of a
10% wlvsolution of disodium hydrogen orthophosphate and
sufficient iodinated potassium iodide solution to producea
browncolour and removeexcess iodine by adding
O.IM sodium thiosulfate drop wise. A red colour is produced.
D. Yields reaction A characteristic of chlorides, Appendix VI.

TESTS
Acidity
pH, 2.0 to 4.0, Appendix V L.

Related substances (for cocaine hydrochloride)
Carry out the method for liquidchroma.,graphy,
Appendix ill D, using the following solutions.
(I) Dilute a volume of the intranasal solution withsufficient
mobilephase to produce a solution containing 0.04% wlv of
Cocaine Hydrochloride.
(2) 0.0008% wlv of benzoylecgonine hydrate in the mobile
phase. '

(3) 0.0008% wlv of benzoic acid in the mobile phase.

(4) 0.0008% wlv of each of benzoyle<gonine hydrate and
benzoic acid in solution (1).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octade<y/sily/ silica gelfor chrama.,graphy (I 0 pm) (Partisil
10 ODS is suitable).

Adrenaline Preparations 111-121

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 240 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

1 volwne of 9Mperchlotic acid, 35 volumes of methanol and
64 volumes of water.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (4), the resolution between the peaks
corresponding to benzoylecgonine and benzoicacid is
at least 2.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeak corresponding to benzoylecgonine is not
greater than the area of the principal peakin the
chromatogram obtainedwith solution (2) (2%);
the area of anypeakcorresponding to benzoic acid is not
greater than the area of the principal peakin the
chromatogram obtained with solution (3) (2%).
The total impurity content is not greater than 2%.

ASSAY
For adrenaline
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.
(I) Dilute a suitable volume of the intranasal solution with
sufficient mobilephase to produce a solutioncontaining the
equivalent of 0.011% wlv of adrenaline.
(2) 0.02% wlv of adrenaline acid tartrate BPCRS in the mobile
phase.
(3) 0.02% wlv of adrenal~1t acid tartrate BPCRS and
0.02% wlvof noradrenaline acid tartrate in the mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 ern x 4.6 mm) packed
with end-capped octade<y/siiYl silica gelfar chrama.,graphy
(5 urn) (Nudeosil CI8 is suitable).
(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of205 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Dissolve 4.0 g of tetramethylammonium hydrogen sulfate, 1.1 g
of sodium hepumesulfonate and 2 mL ofO.1M disodium edetate
in a mixture of 950 mL of waterand 50 mL of methanol and
adjust the pH to 3.5 with 1M sodium hydroxide.

SYSTEM SUITABIUTY

The assayis not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the two principal
peaks is at least 2.0.

DETERMINATlON OF CONTENT

Calculate the content of C9H13N 0 3 in the intranasal solution
from the chromatograms obtained and using the declared
content of C.H,,N03 in adrenaline add tartrate BPCRS.
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Far cocaine hydrochloride
Carryout the method for liquidchromatography,
Appendix IIID, using the following solutions.
(1) Dilute a volume of the intranasal solution containing
40 mg of Cocaine Hydrochloride withsufficient water to
produce 100 mL

(2) 0.04% wlv of cocaine hydrochloride BPCRS in water.
(3) 0.0008% wlv of each of benzayl«gonine hydra/< and
benzoic acid in solution (1).

CHRO.l\iATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octade<ylsiJyI silica gelfor chromatography (10 pm) (partisil
10 ODS is suitable).

(b) Use isocratic elutionand the mobilephase described

(e) Use a flow rate of 2 mL per minute.

(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of 240 om.

(I) Inject 20 pL of each solution.

MOBILE PHASE

1 volume of 9M perchloric acid, 35 volumes of medlanol and
64 volwnes of water.

SYSTEM SUITABIliTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to benzoylecgonine and benzoic acidis
at least 2.0.

DETERMINATION OF CONTBNT

Calculate the content of C17H21N04,HCI in the intranasal
solution from the chromatograms obtained and using the
declared contentof C17H2JN04.lHCI in axaine
hydrochloride BPCRS.

STORAGE
Adrenaline and Cocaine Intranasal Solution should be
protected from light.

LABELLING
The quantity of adrenaline acid tartrate is stated in terms of
the equivalent amountof adrenaline (epinephrine).

IMPURITIES
The impurities limited by the requirements of this
monograph include:

CH3 H

~ ~OOH Yi
O~

H 0

I. Benzoylecgonine,

~COOH

V
2. Benzoicacid.
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Alendronic Acid Tablets
Sodium Alendronate Tablets

Action and use
Bispnosphonate; treatment of osteoporosis.

DEFINITION
Alendronic AcidTablets contain SodiumAlendronate
Trihydrate.

The tabletscomply with the requirements suuedunder Tablets and
with thefollowing requirements.

Content of a1endronlc acid, C,H"NO,P,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,

ppen IX ,usmg e . .
(1) Mix a quantity of the powdered tablets containing the
equivalent of 76 mg of alendronic acidwith 50 mL of water
for 30 minutes withthe aid of ultrasound and occasional
shaking, and filter.

(2) 0.2% wlv of sodium alendronate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating cellulose.
(b) Use the mobile phase as described below.

(c) Apply 2 pL or each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate,dry in a current of warm air,
spray with ninhydrin solution, heat at 1000 to 1050 for
15 minutes and examine.

MOBILE PHASE

1 volume of 135M ammonia) 8 volumes of 2.5% vlv
trichloroacetic acidand 11 volumes of methanol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to thatin the
chromatogram obtained with solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained withsolution (1) has the sameretention timeas the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissoludon
Comply with the dissolution test for tablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 370

) as the
medium. .

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) After 45 minutes, withdraw a sample of the medium and
filter (Whatman GFIC is suitable). Use the filtered sample
diluted with the dissolution medium, if necessary, to produce
a solution expected to contain the equivalent of
0.00084% wlv of alendronic acid.

(2) 0.0011 % wlv of sodium aiendronate BPCRS in wal<r.
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CHROi\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with anion excha;fge resin (7 pm) (Allsep Anion is suirnble).
(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.2 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a refractive index.detector, maintained at 40°.
(I) Inject 100 IlL of each solution.

MOBILE PHASE

0.02% vlv of formicacid, pH adjusted to 3.5 with 2M sodium
hydroxide.

DETERMINATION OF CONTENT

Calculate the totalcontentof C4H13N01P2 in the medium
using e ecrare conen 0 4 12 a 72rnr urn
alendronate BPCRS. Each mg of C.H.2NNaO'P2 is
equivalent to 0.9189 mg of C.H13NO,P2.

LIMITS

The amountofalendronic acid released is not less than 75%
(Q) of the stated amount.

Related substances
Carry out the method for lUjuid chromatography,
Appendix ill D, using the following solutions.

Buffer solution Prepare a solutioncontaining 0.294% w/v of
sodium citrate and 0.142%wlv of anhydrous disodium hydrogen
orthophosphate, adjusted to pH 8.0 using orthophasphoric acid
and filter.
Solution A 2.94% wlv of'sodium citrate in water.
Solution B 1.91%wlv of sodium borate in water.
Solution C 0.02% wlv of (9-f/uorerryl)methyl chlarolormate in
acetonitrile. Prepare immediately beforeuse.
(I) Mix a quantity of the powdered tablets containing the
equivalent of 23 mg of alendronic acid with solutionA and
makeup to 50 mL with the same solvent. Mix and filter
(Whatman GFIC is suitable), discarding the /irst 5 mL of
filtrate. To 5 mL of the filtrate in a screwcap centrifuge tube
add 5 mL of solution Band 10 mL of solution C, shake for
I minute and allow to stand at room temperature for
30 minutes, add 20 mL of dichloromethane and shake
vigorously for 1 minute; centrifuge and use the aqueous
layer.
(2) To 5 mL of a 0.0003% wlv solution of 4-aminabutanaic
acid in solutionA in a screw cap centrifuge tube, add 5 mL
of solutionBand 10 mL of solution C, shake for 45 seconds
and allow to standat room temperature for 30 minutes, add
20 mL of dichloromethane and shake vigorously for ] minute,
centrifuge and use the aqueous layer.
(3) To 5 mL of a solutioncontaining 0.06% wlv of sodium
alendronate BPCRS and 0.01% wlv of 4-aminobuulnQic acid in
solution A in a screw cap centrifuge tube add 5 mL of
solution Band 10 mL of solution C, shake for 45 seconds
and allow to stand at room temperature for 30 minutes, add
20 mL of dichloromethane and shake vigorously for 1 minute;
centrifuge and use the aqueous layer.
(4) To 5 mL of a solutioncontaining 0.00012% of sodium
alendronate BPCRS in solutionA in a screwcap centrifuge
tube, add 5 mL of solution Band 10 mL of solution C,
shake for 45 secondsand allow to stand at room temperature
for 30 minutes. Add 20 mL of dichloromethane and shake
vigorously for 1 minute, centrifuge and use the aqueous
layer.

A1endronic Acid Preparations III-123

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.1 nun) packed
with styTene-div-inytbenzcme wpolymer (10 ;.tm) (Hamilton PRP
I is suitable).
(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.8 mL per minute.

(d) Use a column temperature of 45°.

(e) Use a detection wavelength of 266 nm.

(I) Inject 20 IJL of each solution.

MOBILE PHASE

Mobile phaseA 3 volumes of acetonitrile and 17 volumes of
buffer solution.
Mob-ile phaseB 3 volumes of buffer solution and 7 volumes of

Time (Minutes) Mobile phose A MobUe phaae B Comment
("Iovlv) ("/0 vlv)

0·15 100 0 isocratk

15~25 100-050 0 ..... 50 linear gradient

25-27 50-00 50-0100 linear gradient

27-32 0-0100 100-00 linear gradient

32-40 100 0 re-equilibration

The retention time of the peaks due to alendronic acid and
aminobutanoic acid, as their derivatives, are about 5 minutes
and about 9.5 minutesrespectively.

SYSTI!M SUITABIUTY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 10.0.

UMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to 4-aminobutanoic acid
is not greater than the area of the corresponding peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater thanhalf
the area of the principal peakin the chromatogram obtained
with solution (4) (0.1%).

Disregard any peak with an area less than 0.25 times the area
of the principal peak in the chromatogram obtained with
solution (4) (0.05%).

Impurities Band C
Carry out the method for lUjuid chromatagraphy,
Appendix ill D, using the following solutions.
(I) To a quantity of the powdered tablets containing the
equivalent of 0.1 g of alendronic acid,add20 mL of water
and mix with the aid of ultrasound for 30 minutes.
Add sufficient water to produce 25 mLand filter (Whatman
GFIC is suitable}.

(2) 0.0024% wlv of anhophosphoric acid (impurity B) and
0.002% wlv of phosphorous acid (impurity C).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underDissolution
may be used. Allow the chromatography to proceed for twice
the retention time of the principal peak.
When the chromatograms are recorded underthe prescribed
conditions, the relative retentions withreference to
alendronic acid (retention time, about J7 minutes) are:
impurity B, about 1.3 and impurity C, about 1.6.
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SYSTEM SUITABILITY

The (est is not valid unless, in the chromatogram obtained
with solution (2), the signal-to-noise ratios of the peaks due to
impurity B and impurity C are at least 10.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity B or
impurity C is not greater than the area of any corresponding
peak in the chromatogram obtained with solution (2) (0.5%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromaUJgraphy, Appendix III D, using the foUowing
solutions.
(1) Mix a quantity of the powdered tablets containing the. .
for 30 minutes withthe aid of ultrasound and occasional
shaking, and agitate until cool, add sufficient water to
produce 25 mL, mix and filter (Whatman GFIC is suitable).

(2) 0.22% wlv of sodium aJendronate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underDissolution
may be used.

DETERMINATION OF CONTENT

Calculate the content of GtHnN07P2 in the tablets using
the declared content of C4Hl2NNa01PZ in sodium
olendronate BPCRS. Each mg of C.HI2NNa07P2 is
equivalent to 0.9189 mg ofC.H13N07P2.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of alendronic acid.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A, B and C listed under
Sodium Alendronate Trihydrate.

Alendronic Acid and Colecalciferol
Tablets
Sodium Alendronate and Colecalciferol Tablets

Action and use
Bisphosphonate + Vitamin D3 analogue.

DEFINITION
Alendronic Acid and Colecalciferol Tablets contain Sodium
Alendronate Trihydrate and Colecalciferol.

The tablets camply with the requirements statedunder Tablets and
with thefollowing requirements.

Content ofalendronic acid, C..H"NO,P,
92.5 to I05.0% of the stated amount.

Content of colecalciferol, C27H440

90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix III A, using the following solutions.
(1) Mix, with the aid of ultrasound, a quantity of the
powdered tablets containing the equivalent of 70 mg of
alendronic acid with 50 mL of water for 30 minutes and
filter.
(2) 0.2% w/v of sodium alendronate BPCRS in water.
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CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating cdlulose.
(b) Use the mobile phase as descnbed below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in a current ofwacm air)
spray with ninhydrin sdution, heat at 105° and examinein
daylight.

MOBILE PHASE

1 volume of 13.5M ammonia) 8 volumes of 2.5% vlv
tridrloroacetic acidand 11 volumes of methanol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in size) position and colourto mat in

B. In theAssayfor alendronic acid) the retention time of the
principal peak in the chromatogram obtained with solution
(I) is similar to that of the peak in the chromatogram
obtainedwith solution (2).
C. Carry out the method for .hin-layer chrommography,
Appendix ill A, using the following solutions. Prepare the
solutions immediauly before use.
SolutionA A solution comaining 1% wlvof squalane and
O.oJ % wlv of butylated hydroxyUJluene in ethylene chloride.
(I) Mix, with the aid of ultrasound, a quantity of the
powdered tablets containing I mg of Colecalciferol with
20 mLof methanol) centrifuge and filter. Evaporate the
lihrate to dryness and dissolve the residue immediately in
0.4 mL of solution A.

(2) 0.25% wlv of calecalciferol BPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate 10 15 em.

(e) Afterremoval of the plate) dry in current ofwann air)
and spray with sulfuric acid.

MOBILE PHASE

0.01% wlv of butylated hydroXYUJluene in a mixture of equal
volumes of cyclohexane and peroxide-free ether.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in size) position and colour to that in
thechromatogram obtained withsolution (2).
D. In the Assay for colecalcifercl, me retention time of me
principal peak in the chromatogram obtained with solution
(I) is similar 10 that of the peak in the chromatogram
obtained with solution (2).

TESTS
Dissolution

For alendronic acid
Comply with the d~solution test for tablets and capsules,
Appendix XU B I.

TEST CONDITIONS

(a) Use Apparatus 2) rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of water) at a temperature of 37°) as the
medium.
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PROCEDURE

Carry out the method fer liquidchromatography,
Appendix ill D, using the following solutions.

(1) After 15 minutes withdraw a sample of the medium and
filter (Whatman GF/C is suitable). Use the filtered
dissolution mediumdiluted, if necessary, to produce a
solutionexpected to contain the equivalent of 0.0078% wlv
of alendronic acid.
(2) 0.01% wlv of sodium alendronate BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel columo (15 em x 4.6 mm) packed
whh anion exchange resin (Waters Ie PAl<AnionHe is
suitable).
(b) Use isocratic elution and the mobilephase described
below.
(e) Use a 00

(d) Use a columo temperature of35'.

(e) Use a conductivity detector, maintained at 35°.

(0 Inject 100 ~L of each solution.

MOBILE PHASE

0.59% wlVof succinic acid.
When the.chromatograms are recorded undertheprescribed
conditions the retention time of the peakdue to alendronic
acid is about 7 minutes.

DETERMINATION OF CONTENT

Calculate the totalcontent of alendronic acid) C4HnN07P2
in the medium using the declared contentof
C.H12NNaO,P2 in sodium alendronate BPCRS and the peak
heights in the chromatograms obtained. Eachmg of
C.H12NNaO'P2 is equivalent to 0.9189 mg of C.H13NO,P2•

liMITS

The amount of alendronic acid released is not less than75%
(Q) of the stated amount.
For colecalciferol
Complywith the dissolution test for tablets and capsules,
Appendix XII HI.

TEST cONDITIONS

(a) Use Appararus 2, rotating the paddle at 75 revolutions
perminute.
(b) Use 500 mL of a mixture of 3% wlv of sodium lauryl
sulfate and 0.9% w/v of sodium chloride, at a temperature of
37°, as the medium.
PROCEDURE

Carry out the method for liquid chromaUJgraphy,
Appendix III D, using the following solutions.
(1) After 15 minutes withdraw a sample of the medium and
filter (Whatman GF/C is suitable). Use the filtered
dissolutionmediumdiluted withmedium, if necessary, to
produce a solution expected to contain 0.000014% wlv of
colecalciferol.
(2) Dilute 1 volume of a solution containing 0.0014% wlv of
col«alciferol BPCRS in methanal to 100 volumes with the
dissolution medium.
(3) Heat an aliquot of solution (2) on a water bath at 50' for
2 hours (generation of pre-colecalciferol).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel columo (15 em x 4.6 mm) packed
with end-capped octadecylsilyl silica gelfor chromatography
(4 urn) (phenomenex Synergi-Hydro RP is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

Alendronic Acid Preparations 111-125

(c) Use a flow rateof 2 mL perminute.
(d) Use a column temperature of 30°.
(e) Use a detectionwavelength of 269 om.

(!) Inject 150 ~L of each solution.

MOBILE PHASE

methanol (96%).

When the chromatograms are recorded under the prescribed
conditions the retention times of pre-colecalciferol and
colecalciferol are about II minutes and 12 minutes
respectively.

SYSTEM SUITABIliTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
colecalciferol and pre-eolecalciferol is at least 1.2.

ONTENT

Use the sum of the peakareas of colecalciferol and pre
colecalciferoJ. Calculate the totalcontentof cclecalciferol,
C27H440, in the medium using the declared content of
C2,H..O, in calecalciferol BPCRS.

LIMITS

The amount of colecalciferoJ released is not less chan 75%
(Q) of the stated amount.

Related substances

For a1endronic acid
Carry out the method for liquid chromawgraphy,
Appendix III D, usingthe following solutions. Derivatise
each solutionpriorto analysis.
Solution A A solution containing 0.294% wlv of sodium
Clirate and 0.142% wlv of anhydrous disodium hydrogen
onhophosphate, adjusted to pH 8.0 with orthophosphan'c acid.

(I) Mix a quantity of the powdered tablets containing the
equivalentof 30 mg of alendronic acid with a 2.94% wlv
solution of sodium citrate, dilute to 50 mL with the same
solvent and filter.
(2) 0.00012% wlv of 4-aminobutanoic acid in 2.94% wlv
sodium citrate.
(3) Dilute I volume of solution (I) to 100 volumes with a
2.94% wlvsolution of sodium citrate, further dilute 1 volume
of this solution to 5 volumes with the same solvent.
(4) 0.06% wlv of sodium alendronate BPCRS and 0.01 % wlv
of 4-aminobutanol'c ac.a(impurity A) in .2.94% wlv sodium
citrate.
(5) 0.000065% wlv of sodium alendronate BPCRS in
2.94% wlv of sodium citrate.

Derivasisation procedure Transfer 5 mL of solutions (1) to

(5) separately into screw-cap centrifuge tubes,add 5 mL of a
1.91% wlv solution of sodium tetrahydroborate, 10 mL of a
0.2% w/v solution of (911WJrenyI)methyl chloroformaa in
aceUJnitrile, shakefor I minute and allow to stand at room
temperature for 30 minutes, add 20 mL of dichloromethane
and shake vigorously for 1 minute; centrifuge and use the
aqueous layer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel columo (25 em x 4.1 mm) packed
with sryrene-divinylbenzene copolymer (10 urn) (Hamilton PRP
1 is suitable).

(b) Use gradient elution and the mobile phase descnbed
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use a columo temperature of 45'.
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(e) Use a detection wavelength 0£266 om.

(f) Inject 20 ilL of each solution.

MOBILE PHASE

Mob,1e phaseA 85 volumes of solution A and 15 volumes of
acetonitrile,
Mobile phase B 30 volumes of solution A and 70 volumes of
acetonitrile.

Time (Minutes) MohUe phase A MobUe phase B Comment
("I, vlv) ("'" vlv)

0-15 100 0 isocratic

15-25 100-+50 0-->50 linear gradient

25-27 50..... 0 50-->100 linear gradient

27-32 0-->100 100.....0 linear gradient

32·-10 100 0 re-equilibration

The retention time of the peaks due to alendronic acid and
4-aminobutanoic acid, as their derivatives, are about
4 minutes and about 9 minutes respectively.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the two principal
peaks is at least 10.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to 4-aminobutanoic acid
is not greater than the area of the corresponding peak in the
chromatogram obtained wit!' solution (2) (0.2%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%);

the sum of all impurities is not more than 0.5%.

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

Related substances

For colecalciferol
Carry out the method for liquidchromarcgraphy,
Appendix Ill D, using the following solutions protected from
light.

(I) Mix, with the aid of ultrasound, a quantity of the
powdered tablets containing 0.56 mg of Colecaiciferol with
5 mL of water. Add 25 mL of ethanol, stir for 30 minutes,
add sufficient methanol to produce 50 mL and centrifuge.

(2) Dilute I volume of solution (I) to 100 volumes with
methanol.
(3) Heat 10 mL of a 0.00112% wlv solution of
cck<alalerol BPCRS in methanol in a capped vessel to 50° for
two hours (generation of pre-cclecalciferol).
(4) Dilute I volume of solution (2) to 10 volumes with
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with oaadecylsilyl silica gelfor chromarcgraphy (3 urn) (Supelco
Discovery HS is suitable}.

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 35°.

(e) Use an auto-sampler temperature of 5°.
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(I) Use a detection wavelength of 266 run.

(g) Inject 20 ~L of each solution.

(h) For solution (I), allow the chromatography to proceed
for 2.5 times the retention time of colecalciferol

MOBILE PHASE

methanol (96%).
The retention time of the peaks due to pre-eolecalciferol and
colecalciferol are about 12 and 13 minutes respectively.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 1.0.

UMlTS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the sum of
the areas of the peaks due to pre-colecalciferol and
colecalciferol in the chromatogram obtained with solution (2)
(1%);

the sum of the areas of any secondary peaks is not greater than
2.5 times the sum of the areas of the peaks due to pre
colecalciferol and colecalciferol in the chromatogram
obtained with solution (2) (2.5%).

Disregard any peak due to pre-colecalciferol and any peak
with an area less than the sum of the areas of the peaks due
to pre-colecalciferol and colecalciferol in the chromatogram
obtained with solution (4) (0.1%).

Unlformlty of content

For colecalci/erol
For tablets containing less than 2 mg and/or less than
2% wlw of colecalciferol
Carry out the method for liquidchromarcgraphy,
Appendix ill D, using the following solutions.

(I) Disperse one whole tablet in 5 mL of water, add 25 mL
of ethanol and stir for 30 minutes, add sufficient methanol to
produce 0.00014% wlv of Colecaiciferol and filter (Whatman
GF/C is suitable).

(2) 0.00014% wlv of colecalciferol BPCRS in methanol.
(3) Heat 10 mL solution of a 0.00112% w/v of
col«ald/emlBPCRS in methanol in a capped vessel to 50° for
two hours (generation of pre-colecalciferol).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances (for colecalciferol) may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 1.0.

DETERMINATION OF CONTENT .

Combine the peak areas of colecalciferol and pre
co1ecalciferol. Calculate the total content of colecalciferol,
C211iJ"O, in the tablets using the declared content of
C27H.,O, in colecalciferol BPCRS.

ASSAY
For alendronic acid
Weigh and powder 20 tablets. Carry out the method for
liquid chromarcgraphy, Appendix ill 0, using the following
solutions.

(I) Mix a quantity of the powdered tablets containing the
equivalent of 0.1 g of alendronic acid with 200 mL of water
for 30 minutes with the aid of ultrasound and occasional
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shaking, add sufficient waterto produce 250 mL and
centrifuge.

(2) 0.052% wlv of sodium alendronate BPGRS in WilleT.

(3) 0.02% wlv of sodium alendronate BPCRS and 0.01% wlv
of sodium dihydrogen orthophosphate in water.

CHROJ\iATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.1 mm) packed
with styrene-dioinylbenzene wpolymer for chromatography
(10 urn) (Hamilton PRP-XIOO is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.6 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 240 nm.

(g) The method is validated to measure the drop in
absorbance due to alendronic acid and an inverted peak will
be observed.

MOBILE PHASE

0.007M nitn·c acid.

When thechromatograms are recorded under the prescribed
conditions .the retention time of the inverted peak due to
alendronic acid is about 3.5 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 2.0.

DETERMlNATION OF CONTENT

Calculate the content of alendronic acid, C4H 13N 0 7P2 in the
tablets using the declared content OfC4H12NNa07P2 in
sodium alendronate BPCRS and the peak depth in the
chromatograms obtained. Each mg of C4H12NNa07P2 is
equivalent to 0.9189 mg of C.H13N0 7P2 •

For colecalc1ferol
Use the average of the individual results obtained in the test
for Uniformity of content.

LABELLING
The quantity of sodium alendronate is stated in rerms of the
equivalent amount of alendronic acid.

The quantity of ColecaJciferol is expressed in terms of both
mg and IV.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Colecalciferol and
impurities A and D listed under SodiumAlendronate
Trihydrate.

Alfuzosin Tablets
Action and use
AlphaI-adrenoceptor antagonist.

DEFINITION
Alfuzosin Tablets contain Alfuzosin Hydrochloride.

The tablets comply with the requirements statedunder Tablets and
Wlih the following requirements.

Content of alfuzosin hydrochloride, CI9H27Ns04,HCI
95.0 to 105.0% of the stated amount.

Alfuzosin Preparations 111-127

IDENTIFICATION
Shake a quantity of the powdered tablets containing 30 mg
of Alfuzosln Hydrochloride with 50 mL of water for
5 minutes and filter. Adjust the pH of the filtrate to 12.5
with IBM ammonia extract with two 25-mL quantities of
dichloromethane, wash the combined extracts with 10 mL of
water, dry over sodium sulfate and evaporate to dryness,
The infrared absorption spectrum, Appendix ITA, is concordant
with the reference spectrum of alfuzosin (RS 446).

TESTS
Dissolution
Comply with the dissoluo'on test for tablets and capsules,
Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions

(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with mobile phase if
necessary, to produce a solution expected to contain
0.0001% wlv of A1fuzosin Hydrochloride.

(2) 0.0001% wlv of a/fuzosin hydrochloride BPCRS.
(3) 0.01% wlv of a/fuzosin impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used. Inject 100 ilL of each solution.

SYSTEM SUITABILITY

The test is not valid unless:
the chromatogram obtained with solution (3) closely
resembles the reference chromatogram supplied with a/fuzosin
impuritysumdardBPCRS;
the resolution between the peaks due to impurity D and
impurity E is at least 2.0;

the resolution between Ute peaks due to alfuzosin and
impurity A is at least 2.0.

DETERMINATION OF CONTENT

Calculate the total content of alfuzosin hydrochloride,
CI9H27Nj04.lHCI, in the medium from the chromatograms
obtained and using the declared content of C19H27N504.,HCI
in alfuzosin hydroch/qride BPCRS.

LIMITS

The amount of alfuzosin hydrochloride released is not less
than 75% (Q)~of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Shake a quantity of powdered tablets containing 15 mg of
Alfuzosin Hydrochloride in 70 mL of methanol for
30 minutes, add 10 mL ofO.OlM hydrochl~ acid, cool,
dilute to 100 mL with methatUJland filter. Dilute I volume of
the solution [0 5 volumes with the mobile phase.

(2) Dilute I volume of solution (I) to 200 volumes with the
mobile phase.

(3) Dilute 2 volumes of solution (2) to 5 volumes with the
mobile phase.
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(4) Dilute 1 volume of solution (2) to 5 volumes with the
mobilephase.
(5) 0.01% wlv of a/fuzosin impurily standard BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-capped aaadecylsi!YI sit;,;a gelfor chnnnatography
(5 urn) (!nertsil ODS2 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(e) Use a flow rate of l.5.mL per minute.

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 254 run.
(I) Inject 20 ~L of each solution.

g or so unon J a ow e coma ogra
for twice the retention time of the principal peak.

MOBILE PHASE

1 volume of ulYahydrofuran, 20 volumes of aatonitrik and
80 volumes of sodium perchlorate soluUan prepared in the
following manner. Add 5 mL of perchloric acid to 900 mL of
water, adjust to pH 3.5 with 2M radium hydroxide and add
sufficient water to produce 1000 mL

SYSTEM SmTABILITY

The test is not validunless:
the chromatogram obtainedwith solution (5) closely
resembles the reference chromatogram supplied with alfuzosin
impuni;y standard BPCRS;
the resolution between the peaks due to impurity D and
impurity B is at least 2.0;
the resolution between the peaks due to alfuzosin and
impurity A is at least 2.0.

UMITS

In the chromatogram obtained with solution (I):

thearea of any peak corresponding to impurity D (the first
eluting peak in the chtomatogram obtained with solution (5))
is not greater than the area of the principal peakin the
chtomatogram obtained with solution (2) (0.5%);

the area of any peakcorresponding to impurity E (the second
eluting peak in the chromatogram obtained with solution (5»
is not greater than the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than the
area of the principal peakin the chromatogram obtainedwith
solution (3) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).

Disregard any peakwith an arealess thanthe area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY ,
Carry out the method for liquid chromatography,
Appendix ill D, usingthe following solutions.
(I) Weigh and powder 20 tablets. Shake a quantity of
powdered tablets containing 10 mg of Alfuzosin
Hydrochloride in 70 mL of methanol for 30 minutes, add
10 mL of O.OIM hydrochloric acid, cool, dilute to 100 mL
with methanol and filter. Dilute 1 volumeof the resulting
solution to 10 volumes with the mobilephase.
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(2) 0.001 % wlv of alfuzosin hydrochloride BPCRS in the
mobile phase.
(3) 0.01% WN of aifuzosin impun"ty standard BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may he used.

SYSTEM SUITABILITY

The Assay is not validunless:
the chtomatogram obtained with solution (3) closely
resembles the reference chromatogram supplied with aljuzosin
impurity standard BPCRS;
the resolution betweenthe peaks due to impurity D and
impurity E is at least2.0j

impurity A is at least 2"0.

DETERMINATION OF CONTENT

Calculate the content of C19H27N504)HCI in the tablets
from the chromatograms obtained and using the declared
content of CI9H:27N504.lHCI in aljuZ()sin
hydrochlorUk BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underAlfuzosin
Hydrochloride.

Alfuzosin Prolonged-release Tablets
Prolonged-release Alfuzosin Tablets
A/fuzosinProIonged-roiease Tablets from different manr!facturen,
whilst complying m"th the requirements of the monograph, are not
interchangeable unless olherwise jusrified and authorised.

Acdon and use
Alphal-adrenoceptor antagonist.

DEFINITION
Alfuzosin Prolonged-release Tablets containAlfuzosin
Hydrochloride. They are formulated so that the medicament
is released over a period of several hours.

PRODUCTION
A suitable dissolution test is carried out. to demonstrate the
appropriate release of alfuzosin hydrochloride.
The dissolution profile reflects the in 'Vivo performance which
in turn is compatible with the dosageschedulerecommended
by the manufacturer.

The tablets comply with lhe requirements statedunder Tablets and
with thefollowing requirements.

Content of alfuzosin hydrochloride, C,,H2,N,04,HCI
95.0 to 105.0%of the stated amount.

IDENI1FICATION
Shakea quantity of the powdered tablets containing 30 mg
of Alfuzosin Hydrochloride with 250 mL of waterfor
5 minutes and filter. Adjust the pH of the filtrate to pH ·12.5
with IBM ammonia, extract with two 25-mL quantities of
dichlonnneJhane, wash the combined extracts with 10 mL of
water, dry over sodium sulfate and evaporate to dryness.
The infrared absorption spectrum, Appendix II A, is concordant
with the reference spectrum of a1fuzosin (RS 446).
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TESTS
Related substances
Carry out the method for !iqu:"d chromatography,
Appendix In D, using the following solutions.
(I) Shake a quantity of powdered tablets containing 15 mg of
Alfuzosin Hydrochloride in 70 mL of methanol for
30 minutes, add 10 mL oCO.OIM hydrochloric acid, cool,
dilute to 100 mL with methanol and filter. Dilute 1 volume of
the solution to 5 volumes with the mobile phase.
(2) Dilute I volume of solution (I) to 200 volumes with the
mobile phase.
(3) Dilute 2 volumes of solution (2) to 5 volumes with the
mobile phase.
(4) Dilute 1 volume of solution (2) to 5 volumes with the
mobile phase.

mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 rom) packed
with end-capped octadecylsilyl silica gelfor chromatography
(5 urn) (Inertsil ODS 2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (I), aUow the chromatography to proceed
for twice the retention time of the principal peak.

MOBILE PHASE

1 volume of tetrahydrofuran, 20 volumes of autonilTile and
80 volumesof sodium perchlorate solution prepared in the
foUowing manner. Add 5 mL of perchloric acid to 900 mL of
water) adjust to pH 3.5 with 2M sodium hydroxide and add
sufficient water to produce 1000 mL.

SYSTEM SUITABIU'IY

The test is not validunless:
the chromatogram obtained with solution (5) closely
resembles the reference chromatogram supplied with alfuzositl
impurity standard BPCRS;
the resolution between the peaks due to impurity D and
impurity E is at least 2.0;
the resolution betweenthe peaks due to alfuzosin and
impurity A is at least 2.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity D (the first
eluting peak in the chromatogram obtained with solution (5))
is not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to impurity E (the second
eluting peak in the chromatogram cbtalned'with solution (5))
is not greater than the area of me principal peakin the
chromatogram obtained with solution (2) (0.5%);

the area of any othersecondary peak is not greater man the
area of the principal peakin the chromatogram obtained with
solution (3) (0.2%);

the sum of the areas of any othersecondary peaks is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).
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Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix m D using the following solutions in the mobile
phase.

(I) Weigh and powder 20 tablets. Shake a quantity of
powdered tablets containing 10 mg of Alfuzosin
Hydrochloride in 70 mL of methanol for 30 minutes, add
10 mL ofO.OIM hydrochlori< acid,cool, dilute to 100 mL
with methanol and filter. Dilute 1 volume of the resulting
solution to 10 volumes with the mobilephase.
(2) 0.001 % w/v of alfuzosin hydrochloride BPCRS.
(3) 0.01% wlv of alfuzosin impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The Assay is not valid unless:
me chromatogram obtained with solution (3) closely
resembles me reference chromatogram supplied with a/fuzosin
impurity standard BPCRS;
the resolution between the peaks due to impurity D and
impurityE is at least 2.0j

the resolution between the peaks due to alfuzosin and
impurity A is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of C19H27N5o.4JHCI in the tablets
from the chromatograms obtained andusing the declared
contentofCI~27N504,HCI in aljuzosin
hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listedunderAlfuzosin
Hydrochloride.

Compound Alginate Antacid Oral
Suspension
DEFINITION
CompoundAlginate Antacid Oral Suspension is a suspension
containing an alginate in a suitable flavoured vehicle. It may
be coloured. The suspension has an add neutralising
capacity.
Theoralsuspension complies with the requirements statedunder
OralLiquids a!'d with the following requirements.

Content of aluminium, Al; calcium; Cal magnesium,
Mg; potassium, K; sodium, Na, as appropriate
84.0 to 116.0% of me requisite amount) this being calculated
fromthe statedamounts of the relevant constituents.

IDENTIFICATION
Evaporate to dryness on a water batha quantity of the oral
suspension containing me equivalent of 1 g of the alginate
component. The residue complies with the foUowing tests.
A. Shake 0.2 g in 20 mL of water. To 5 mL of this solution
add I mL of calcium chloride solution. A voluminous
gelatinous mass is formed.
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B. To 10 mL of the solution prepared in Identification test A
add I mL of dilute sulfw'ic acid. A gelatinous mass is formed,
C. It complies with the appropriate assays (see Assay).

TESTS
Alkalinity
pH, 7.5 to 9.5, Appendix V L.

Weight per mL
1.04 to 1.14 glmL, Appendix V G.

Raft-forming ability
Introduce 150 mL of 0.1M hydrachlari< acidinto a 250 mL
beaker having an internal diameter of 60 (Q 70 mrn. Place in
a water bath such mat the volume of water in the bath is
level with the top of the acid in the beaker and allow to
equilibrate to 36.50 to 37.5°. Using a syringe (without
needle remove a uanti of suspension, previouslyshaken,
equivalent to one dose. Where a dosage range is specified,
use the maximum dose. Wipe the outside of the syringe and
add the suspension evenly into the centre of the beaker (the
time taken to add the entire dose is approximately
5 seconds). After 30 minutes, remove the beaker from the
water bath, dry the outside of the beaker and examine the
contents. A mass is formed.

Neutrallslng capacity
Not less than 30 mL of 0.1M hydrachwri< acid VS is required
to neutralise 5 mL of the oral suspension when determined
by the following method.

To 5 mL of the oral suspension, accurately weighed in a
500 mL conicaillask, add 250 mL of 0.1Mhydrochloric acid
VS and mix well. Place the flask in a water bath maintained
at 36.5° to 37.5° for I hour, swirling frequently. Allow to
cool and filter. Collect the filtrate in a clean dry flask and
titrate to pH 4.0 using 0.5M sodium hydroxide VS. Calculate
the neutralising capacity using the following expression:

[(250 X ---.S.-) - (T X~X 5)] X Wrn x5
0.100 0.500 W

where

C1 the concentration of O.IMhydroUl/qri;: acid VS in moles per litre,
T the volume of O.5M Jodium hydroride YS in mL,
C:2 the concentration of O.5M sediurn hydroxide VSin moles per litre,
Wm the weight per mL of the suspension in w'mL,
W the weight of the suspension in g.

ASSAY
For aluminium
Dilute a quantity of the suspension containing the equivalent
of 125 mg of AI, based on the labelled amount, in water to
produce 500 mL and filter. Dilute a suitable volume of the
filtrate with a solution of strontium chloride such that there is a
1500- to 2000-fold excess of strontium ions in the final
solution and determine by Method I for awnic emission
,pectrophotometry, Appendix Il D, measuring a! 396 urn.
Use aluminium standard solution (200 ppm Al), suitably diluted
with the strontium chloride solution, for the standard
solutions.

For calcium
Dilute a quantity of the suspension containing the equivalent
of 120 mg of Ca, based on the labelled amount, in water to
produce 500 mL and filter. Dilute a suitable volume of the
filtrate with a solution of strontium chloride such that there is a
1500- to 2000-fold excess of strontium ions in the final
solution and determine by Method I for atomic emission
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spectrophotometry, Appendix II D, measuring at 393 run.
Use calcium standard solution (400ppm Cal, suitably diluted
with the strontium chloride solution, for the standard
solutions.

For magnesium
Dilute a quantity of the suspension containing the equivalent
of 125 mg of Mg, based on the labelled amount, in water to
produce 500 mL and filter. Dilute a suitable volume of the
filtrate with a solution of strontium chloride such that there is a
1500- to 2000-fold excess of strontium ions ill the final
solution and determine by Method I for atomic emission
spectrophotometry, Appendix n D, measuring at 285 nm.
Use magnesium standard ,oIution (100 ppm Mg), suitably
diluted with the strontium chloride solution, for the standard
solutions.

Dilute a quantity of the suspension containing the equivalent
of 120 mg of K, based on the labelled amount, ill warer to
produce 250 mL and filter. Dilute a suitable volume of the
filtrate with a solution of strontium chloride such that there is a
1500' to 2000-fold excess of strontium ions in the final
solution and determine by Method I for atmnic emission
spearophowmeuy, Appendix n 0, measuring at 767 run.
Use potassium standard ,oIution (600 ppm K), suitably diluted
with the strontium chloride solution, for the standard
solutions.

For sodium
Dilute a quantity of the suspension containing the equivalent
of 125 mg of Na, based on the labelled amount, in water to
produce 500 rnL and filter. Dilute a suitable volume of the
filtrate with a solution of strontium chlorilk such that there is a
1500- to 200n-fold excess of strontium ions in the final
solution and determine by Method I for awmic emission
,pearophotometry, Appendix n D, measuting at 589 urn.
Use sodium standard solution (200ppmNa), suitably diluted
with the strontium chloride solution, for the standard
solutions.

LABELLING
The label states (1) the sodium content of the suspension
and (2) the potassium content of the suspension, as
applicable.

Alginate Raft-forming Oral Suspension
DEFINITION
Alginate Raft-forming Oral Suspension is a suspension
containing Sodium Alginate, Sodium Bicarbonate and
Calcium Carbonate ill a suitable flavoured vehicle. It may be
coloured. The suspension forms a raft:.

The oral suspension complies with the requirements Slated under
OralLiquids and·with thefollowing requirements.

Content of active constituents
90.0 to 110.0 % of the stated amount of sodium alginate.

PRODUCTION
The content of the active constituents in the oral suspension
is measured using suitably validated methods.

IDENTIFICATION
A. Dilute a quantity of the oral suspension containing 0.25 g
of Sodium Alginate, accurately weighed, in sufficient waterto
produce 200 mL. Filter and dilute a portion of this solution
with sufficient waterto produce a solution containing
0.0125% wlv of Sodium Alginate. To I mL of this solution,
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add 1 mL of a freshly prepared 4% wlv solution of resorcinol
and 6 mL of sulfum acid. An orange-pink colour is produced.

B. Evaporate to dryness a quantity of me oral suspension
containing J g of Sodium Alginate on a water bath. Shake
0.2 g of the residue with 20 mL of water. To 5 mL of this
solution add 1 mL of calcium chloride solution. A voluminous
gelatinous mass is formed,
C. Evaporate to dryness a quantity of the oral suspension
containing 1 g of Sodium Alginate on a water bath.
The residue yields the reactions characteristic of sodium,
Appendix VI.

TESTS
Alkalinity
pH, 7.0 to 9.5, Appendix V L.

Relative density
to. m

Raft strength
The mean raft strength is riot less than 7.5 g, determined by
the following method. Cany out the method for texture
analysis of semi-solids orgels, Appendix XVII F. Introduce
150 mL of O.lM hydrochloric acid into a 250 mL beaker
having an internal diameter of 60 to 70 mm. Place in a water
bath.such that the volume of water in the bath is level with
the top of the acid in the beaker and allow to equilibrate to
36.50 to 37.5°. Suspend an L-shaped probe comprising
1 mm diameter 316 gauge stainless steel having a 90 mm
vertical ann with a hook at the top and a 20 mm horizontal
ann such that the vertical ann of the probe hangs down the
centre axis of the beaker and the horizontal ann is in the
lower third of the acid.

Using a syringe (without needle), remove a quantity of
suspension, previously shaken, equivalent [Q one dose. Where
a dosage range is specified, use the maximum dose. Wipe the
outside of the syringe and add the suspension evenly into the
medium (the time taken [Q add the entire dose is
approximately 5 seconds).

After 30 minutes, remove the beaker from the water bath,
dry the outside of the beaker and transfer to a suitable
texture analyser. Attach the probe to the ann of the texture
analyser, and lift the arm so that the probe is lifted through
the raft at a speed of 5 mm1sec. Record the peak raft strength
ing.

LABELLING
The label states the sodium content of the suspension.

Paediatric Alimemazine Oral Solution
Action and use
Histamine H I receptor antagonist; antihistamine.

DEFINITION
Paediatric Alimemazine Oral Solution is a solution containing
0.15% wlv of Alimemazine Tartrate in a suitable flavoured
vehicle.

The oralsolution complies with therequirements stated underOral
Liquidsand with thefollowing requirements.

Content of alimemazine tartrate, C3~4,.N4S1,C~06
0.135 to 0.165% w/v.

IDENTIFICATION
Dilute 50 mL of the oral solution with 175 mL of waterand
add 7 mL of 1M sodium hydroxide. Extract with 100 mL of
ether, wash the ether layer with 15 mL of waterand dry over
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anhydrous sodium sulfate (solution A). Evaporate 30 mL of
solution A to dryness and dissolve the residue in 0.2 mL of
dichloromethane. The infrared absorption spectrum of the
resulting solution, Appendix II A, is concordant with the
reference spectrum of alimemazine (RS 005).

TESTS
Related substances
Complies with the test for related subsrances in phenolhiazine.s,
Appendix III A, using mobile phase A and the following
freshly prepared solutions. For solution (I) dilute 15 mL
with an equal volume of water, add 2 mL of 1M sodium
hydroxide and extract with two 15-mL quantities of
chloroform. Dey the chloroform extracts with anhydrous sodium
sulfate, filter and evaporate the filtrate to dryness. Dissolve
the residue as completely as .possible in 1 mL of a mixture of
95 volumes of meth nand ..
For solution (2) dilute 1 volume of solution (I) to
50 volumes with the same solvent mixture.

ASSAY
Carry out the following procedure protected from light. To a
weighed quantity containing 15 mg of Alimemazine Tartrate
add 25 mL of waterand 5 mL of a 5% w/v solution of
sodium hydroxide. Extract the mixture with two 50 mL
quantities of chloroform, shaking vigorously for 1 minute each
time, evaporate the combined extracts to dryness at about
30° at a pressure of 2 kPa and dissolve the residue in
sufficient O.lM hydro<hloric acid to produce 50 mL
(solution B). Dilute 10 mL of solution B to 50 mL with
water (solution C). To a further 10 mL of solution B add
5 mL of peroxyacetk acidsolution, allow to stand for
10 minutes and add sufficient waterto produce 50 mL
(solution D). Measure the absorbance of solution D at the
maximum at 342 run, Appendix II B, using solution C in the
reference cell and measure the absorbance of solution C at the
same wavelength using water in the reference cell. Repeat the
procedure using a 0.03% wlv solution of alimemazine
tartral< BPCRS in 0.1M hydrochloric acid in place of solution B
and beginning at the words 'Dilute 10 mL of ... '. Determine
the weight per mL of the oral solution, Appendix V G, and
calculate the content of C36H4~4S2,C4H606'weight in
volume, using the declared content of C3e.HwN4S2,C4H606
in alimemazine tartrate BPCRS. The result is not valid if the
absorbance of solution C is more than 0.10.

STORAGE
Paediatric Alimemazine Oral Solution should be protected
from light.

Paediatric Alimemazine Oral Solution contains 7.5 mg of
Alimemazine Tartrate in 5 mL

Strong Paediatric Alimemazine Oral
Solution
Action and use
Histamine HI receptor antagonist; antihistamine.

DEFINITION
Strong Paediatric Alimemazine Oral Solution is a solution
containing 0.6% wlv of Alimemazine Tartrate in a suitable
flavoured vehicle.

Theoralsolution complies with the requirements stated underOral
Liquids and with thefoUowjng requirements.

Content of allmemazlne tartrate, c,.H.,.N,S"C.,H.,O.
0.54 to 0.66% w/v.
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IDENTIFICATION
Dilute 15 mL of the oral solution with 175 mL of water and
add 7 mL of 1M sodium hydroxide. Extract with 100 mL of
ether, wash the ether layer with 15 mL of waterand dryover
anhydrous sodium sulfate (solution A). Evaporate 30 mL of
solution A to dryness and dissolve the residue in0.2 mL of
d~hloromethane. The infrared absorption spearum of the
resulting solution,Appendix II A, is concordant with the
reference spectrum of alimemazine (RS 005).

TESTS
Related substances
Complies with the test for related substances in phenothiaz;nes,
Appendix III A, using mobile phase A and the following
freshly prepared solutions. For solution (I) dilute 5 mL with
15 mL of warer, add 2 mL of 1Msodium hydroxide and

chloroform extracts with anhydrous sodium sui/ate, filter and
evaporate the filtrate to dryness. Dissolve the residue as
completely as possible in I mL of a mixture of 95 volumes of
methanol and 5 volumes of diethylamine. For solution (2)
dilute I volume of solution (I) 10 50 volumes with the same
solvent mixture.

ASSAY
Carry out the following procedure protected from light. To a
weighed quantity containing 30 mg of Alimemazine Tartrate
add 25 mL of waterand 5 mL of a 5% wlv solution of
sodium hydroxide. Extract the mixture with two 50-mL
quantities of chloroform, shaking vigorously for 1 minute each
time, evaporate the combined extracts to dryness at about
300 at a pressure of 2 kPa lind dissolve the residue in
sufficient O.lMhydrochloric acid to produce 100 mL
(solution B). Dilute 10 mL of solution B to 50 mL with
water (solution C). To a further 10 mL of solution B add
5 mL of peroxyacetic acidsolution, allowto stand for
10 minutes and add sufficient water to produce 50 mL
(solution D). Measure the absorbance of solution D at the
maximum at 342 run, Appendix II BJusing solution C in the
reference cell and measure the absorbance of solution C at the
same wavelength using water in the reference cell. Repeat the
procedure usinga 0.03% wlvsolution of alimemazine
torrrate BPCRS in O.lM hydrochloric acidin place of solution B
and beginning at the words 'Dilute 10 mL of ...'. Determine
the weight permL of the oral solution, Appendix V G, and
calculate the contentof C36H44N..S2JC..H606, weight in
volume,using the declared content of C36HI4.N4Sz,CJ-I606
in afimemazine tartrate BPCRS. The result is not valid if the
absorbance of solution C is more than 0.1O.

STORAGE
Strong Paediatric Alimemazine Oral Solution should be
protected from light.

Strong Paediatric Alimemazine Oral Solution contains 30 mg
of Alimemazine Tartrate in 5 mL.

Alimemazine Tablets
Action and use
Histamine HI receptor antagonist; antihistamine.

DEFINITION
Alimemazine Tabletscontain Alimemazine Tartrate.
The tablets comply willi the requirements stored under Tablets and
willi thefollowing requirements.

Content of a1imemazine tartrate, c,.u,.,N,S"C.,H.O.
92.5 to 107.5% of the stated amount.

2022

IDENTIFICATION
A. To a quantity of the powdered tablets containing 40 mg
of Alimemazine Tartrate add 10 mL of waterand 2 mL of
1M sodium hydroxide, shake and extract with 15 mL of ether.
Wash the ether layer with 5 mL of WQter, dry with anhydrous
sodium sulfate and evaporate the etherto dryness. Dissolve the
residue in 0.4 mL of dkhloromethane. The infrared absorption
spectrum of the resulting solution, Appendix II AJis
concordant with the reference spectrum of alimemazine
(RS 005).
B. To a quantity of the powdered tablets containing I mg of
Alimemazine Tartrate add I mL of a mixture of equal
volumes of/mmaldehyde solution and su/furic acid. A purple
colouris produced.

TESTS
ea e su s ances

Complywith the test for related substances in phenothiazines,
Appendix III A, using mobile phaseA and applying separately
to the plate 20 ~L of each of the following freshly prepared
solutions. For solution (1) extract a quantity of the powdered
tablets containing 0.1 g of Alimemazine Tartrate with 10 mL
of a mixture of 95 volumes of methanol and 5 volumes of
diethylamine and filter. For solution (2) dilute I volume of
solution (1) to 200 volumes with the same solvent mixture.

ASSAY
Carry out the following procedure protected from light.
Add 150 mL of O.lM hydrochloric acid to 10 tablets, shake for
10 minutes, mix with the aid of ultrasound for 1 minute,
dilute with 0.1M hydrochlon'c acidto produce a solution
containing 0.050% wlv of Alimemazine Tartrate and filter
(solution A). Dilute 10 mL of solution A 10 100 mL with
water (solution B). To a further 10 mL of solution A add
2 mL of peroxyacetic acidsolution, mix, allow to stand for
5 minutes and add sufficient water to produce 100 mL
(solution C). Measure the absorbance of solution C at the
maximum at 342 nm, Appendix IT B, usingsolution B in the
reference cell and measure the absorbance of solution B at the
same wavelength usingwater in the reference cell. Repeat the
procedure usinga 0.05% wlv solution of a/imemozine
torrrare BPCRS in O.lM hydrochloric acid in place of
solution A, beginning at the words 'Dilute 10 mL of
solution A ...· and calculate the contentof C3J14~4S2'
C4H60 using the declared contentof C3J!4~"S2,C4H60 in
alimemazine tartrate BPCRS. The test is not valid if the
absorbance of solution B is more thanO. JO.

Allopurinol Oral Suspension
NOTE: This monograph hasbeen develcped co COfJer unlicensed
formulations.

Action and use
Xanthine oxidase inhibitor; treatment of gout and
hyperuricaemia.

DEFINITION
Allopurinol Oral Suspension is a suspension of Allopurip.ol in
a suitable flavoured vehicle.
The oralsuspension complies withthe requirements statedunder
OralLiquids and Wlih thefollowing requirements. Where
appropriate, theoralsuspension also cumplies with the
requirements statedunder Unlicensed Medicines.

Content of allopurinol, C,H.,N,O
95.0 to 105.0% of the stated amount.
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IDENTIFICATION
A. The light absorption, Appendix II B, in the range 230 to
350 nm of solution (2) obtained in the Assay is concordant
with that of solution (3).

B. In the Assay, me principal peak in the chromatogram
obtained with solution (2) has the same retention timeas
that in the chromatogram obtained with solution (3).

TESTS
Acidity
pH, 2.5 to 4.5, Appendix V L.

Dissolution
Complieswith the requirements statedunder Unlicensed
Medicines, Oral Suspensions, using 900 mL of
O.OIM hydrochloric acidas the dissolution medium and
rotating the paddle at 75 revolutions per minute. Use a

Related substances
Carry out the method for liquid chromatography,
Appendix JII D, using the following solutions.
(1) 0.92% w/v solution of sulfanilamide in methanol (internal
standard solution).

(2) To a quantity of the oral suspension containing 0.1 g of
Allopurinol add 30 mL of a solution containing 10% w/v of
sodium chl~ride in O.IM sodium hydroxide. Add 10 mL of the
internal standard solution and sufficient methanol to produce
100 mL; mix and filter through glass wool. Dilute
25 volumesof the resulting solution to 100 volumes with a
1% w/v solutionof anhydrous potassium dihydrogen
orthophosphate, mix and filter through a 0.45-J.1ffi membrane
filter.
(3) Dissolve 0.1 g of allopurinol BPCRS in 30 mL of a
solution containing 10% wlv of sodium chloride in O.IM sodium
hydroxide. Add 10 mL of the internal standard solution and
sufficient methanol to produce 100 mL; mix. Dilute 25 mL of
the resulting solution to 100 mL with a 1% wlv solutionof
anhydrous potassium dihydrogen onhophosphate, mix and filter
through a 0.45-J.1m membrane filter.
(4) Dilute 10 volumes of solution (3) to 100 volumes with
the mobilephase; further dilute 10 volumes to 100 volumes
and then dilute 5 volumes to 100 volumes with the mobile
phase; mix and filter through a 0.45-J.1m membrane filter.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with octatlecylsilyl silica gelfor chromatography (5 pm)
(Develosil RP-aqueous is suitable).
(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 250 run.
(I) Inject I 0 ~L of each solution.

MOBILE PHASE

2 volumes of methanol and 98 volumes of a 2% wlv solution
of anhydrous potassium dihydrogen orthophosphate.

SYSTEM SUITABILITY

The chromatogram obtained with solution (3) shows a peak
due to allopurinol (retention time about 11 minutes) and a
peakwith a retention relative to allopurinol of about 0.5
(sulfanilamide).

Allopurinol Preparations 1I1-133

LIMITS

Using the chromatogram obtained with solution (4), calculate
the ratio of the area of the peak due to allopurinol to the area
of the peak due to the internal standard (K).

In the chromatogram obtained withsolution (2):
the ratio of the area of any secondary peq.k to me area of the
peakdue to the internal standard is not greater than 0.04R
(0.2%).

ASSAY
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions.
(I) 0.92% wlv solution of sulfanilamide in methanol (internal
standard solution).

(2) To a weighed quantity of me oralsuspension containing
0.1 g of Allopurinol add 30 mL of a solution containing
10% w/v of sodium chloride in O.IM sodium hydroxide.
Add 10 mL of the internal standard solution and sufficient
methanol to produce 100 nIL; mix and filter through glass
wool. Dilute 25 volumes of the resulting solution to
100 volumes with a 1% wlv solution of anhydrous potassium
dihydrogen orrhophosphate, mix and filter through a 0.45-~m

membrane filter.
(3) Dissolve 0.1 g of aUop"rinol BPCRS in 30 mL of a
solution containing 10% wlv of sodium chloride in O.IM sodium
hydroxide. Add 10 mL of the internal standard solution and
sufficient methanol to produce 100 mL; mix. Dilute
25 volumes of the resulting solution to 100 volumeswith a
1%wlv solution of anhydrous potassium dihydrogen
orthophosphate, mix and filter through a 0.45-Pffimembrane
filter.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with oaadecylsilyl silica gelfor chromatography (5 pm)
(Develosil RP-aqueous is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL perminute.
(d) Use a column temperature of 35°.

(e) Use a detectionwavelength of250 om.
(I) Inject 10 ~L of each solution.

MOBILE PHASE

2 volumes of methanol and 98 volumes of a 2% wlv solution
of anhydrous potassium dihydrogen orthophosphate.

DETERMINATION OF CONTENT

Determine the weight permL of the oral suspension,
Appendix V G, and calculate the content of C5HtN..O,
weight in volume, using the declared content of C5H,.N40 in
alloputindBPCRS.

Impurities
The impurities limitedby the requirements of this
monograph include impurities A, B, C, D and E listed under
Allopurinol.
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Allopurinol Tablets
Action and use
Xanthine oxidase inhibitor; treatment of gout and
hyperuricaemia.

DEFINITION
AUopurinol Tablets contain AUopurinol.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of allopurinol, C,H,N,O
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 230 to
350 om of the solution obtainedin the Assayexhibits a
maxunum 0 y at om.
B. Shake a quantity of the powdered tablets containing 0.1 g
of AUopurinol with 5 mL of 1.25M sodium hydroxUk and add
3 mL of phosphomolybdotungsric reagent and 5 mL of a
20% wlv solution of sodium carbonate. A greyish blue colour
is produced.

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendixill D, using the following solutions.
(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 0.1 g of AUopurinol with 10 mL
of O.lMsodium hydroxide for about 1 minute, immediately
dilute to 200 mL with mobile phase A and Iilter (Wbatman
GF/C is suitable).

(2) Dilute I volume of solution (I) to 100 volumes with
mobile phase A and further dilute 1 volume to 10 volumes
with mobile phase A.

(3) Dissolve 10 mg of a/lopwinol impuniyA BPCRS and
5 mg each of anopurinol impurity B BPCRS, allopunitol
impurity C BPCRS, allopurinol impurity D BPCRS and
allopurinol impurity E BPCRS in mobile phase A. Add 20 mL
of solution (I) and immediately dilute to 100 mL with
mobile phase A. Dilute 1 mL of the resulting solution to
100 mL with mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with oaadecylsilyl silica gd for chromatography (5 urn)
(Nucleosil CIS 5~ is suitable).

(b) Use gradient elution and the mobilephase described
below.
(c) Use a flow rateof I mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of230 om.

(I) Inject 20 I'!. of each solution.

MOBILE PHASE

Mobile phase A A mixture of I volume of methanol and
9 volumes ofa 0.125% wlv solution of potassium dihydrogen
onhophosphate.
Mobile phase B A mixture of 3 volumesof methanol with
7 volumes of a 0.125% wlv solution of pouusium dihydrogen
onhophosphate.

Tim. Mobile phase A% Mobile phase B% Comment

(Minutes)

().JO 100-+0 0->100 lifleargradienl

30-4. 0 '00 isoaatic
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SYSTEM SUITABILITY

The lest is not valid unless in solution (3) the resolution foaor
between the peakscorresponding to impurity A and
allopurinol is at least 3.
Injectsolution (3). When the chromatogram is recorded in
the prescribed conditions, the retention times are:
impurity A, about 4.2 minutes; impurities Band C, about
6.1 minutes; allopurinol, about 7.7 minutes; impurity D,
about 26.1 minutes; impurity E, about 27.8 minutes. Inject
solution (I) and solution (2). Continue the chromatography
of solution (1) for 5 times the retention timeof allopurinol.

LIMITS

In the chromatogram obtained with solution (I):
the area of any peakcorresponding to impurity A is not
greater than the area of the corresponding peakin the
chromatogram obtainedwith solution (3) (0.2%);
the area of anyunresolved doublepeak corresponding to
impurities Band C is not greater than the area of the
corresponding double peakin the chromatogram obtained
with solution (3) (0.2%);

the area of anypeakscorresponding to impurity D or
impurity E is not greater than the area of the corresponding
peak in the chromatogram obtained with solution (3) (0.1%);

me area of any othersecondary peak is not greater than the
area of the peakdue to allopurinol in the chromatogram
obtained with solution (2) (0.1%);

the sum of the areas of any other secondary peaks is not
greater than 3 times the area of the peakdue to allopurinol
in the chromatogram obtained with solution (2) (0.3%).

Disregard any peakwith an area less than 0.2 times thatof
me peakdue to allopurinol in the chromatogram obtained
with solution (2) (0.02%).

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powder containing 0.1 g of AUopurinol with 20 mL of
0.05M sodimn hydroxide for 20 minutes, add SOmL of
O.IM hydnxhloric acid, shake for 10 minutes, add sufficient
O.IM hydrochloric acid to produce 250 mL, filter and dilute
10 mL of the filtrate to 250 mL with O.IM hydrochlori<: acid.
Measure the absorbance of the resulting solution at me
maximum at 250 om, Appendix II B, using 0.1 M hydrochlori<:
add in me reference cell. Calculate the contentof C5R.N40
taking 563 as the value of A(l %, I cm) at the maximum at
250 om.

Almond Oil Ear Drops
DEFlNlTION
Almond Oil BarDrops are Virgin Almond Oil in a suitable
container.
The eardrops oomply with the requirements stated under Ear
Preparations and with thefollowing requirements.

IDENTIFICATION
Carry out the test for the identification offaUy oils by thin-layer
chromatography, Appendix X N. The chromatogram obtained
from the oil being examined shows spots corresponding to
those in the typk.al chromawgram for almond oil.

TESTS
Acld value
Not more than 2.0, Appendix X B. Use 5 g dissolved in
50 mL of the prescribed mixture of solvents.
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Mix the Aluminium Powder and the Zinc Oxide with the
Liquid Paraffin until smooth.

Compound Aluminium Paste
Baltimore Paste

DEFINITION
Compound Aluminiwn Pastecontains 20% w/w of
Aluminium Powderand 40%w/w of Zinc Oxide in a suitable
hydrophobic liquid basis.

Extemporaneous preparation
The following formula and directions apply.

200g
400 g
400 g

Aluminium Powder
Zinc Oxide
Uquid Paraffin

Content of zinc oxide, ZnO
37.0 to 42.0% w/w.

IDENTIFICATION
A. To 5 mL of solution A prepared in the Assay for
aluminium add 2 mL of ammonia buffer pH J0.9, centrifuge
andreserve the supernatant liquid. Dissolve the residue in
the minimum quantity of 2M hydrochlon'c acidand add
0.25 mL of ammonium acetate solution and 0.25 mL of a
0.1% w/v solution of mordant blue 3. An intense purple
colour is produced.
B. Add 2 mL of sodium sulfide solution to the supernatant
liquid reserved in test A, centrifuge, dissolve the sediment in
the minimum volume of 1M sulfuric acidand add 0.05 mL of
a 0.1% w/v solution of copper(JJ) sulfate and 2 mL of
ammonium mercunthiocyanate reagent. A violetprecipitate is
produced.

ASSAY
For aluminium
Disperse I g in a mixture of 20 mL of hydrochloric acid and
20 mL of waterwith the aid of gentleheat, filter, washthe
filter with water, cool the combined filtrate and washings and
dilute to 100 mL with water (solution A). Neutralise 10 mL
of solution A to congo red paperwith 5M sodium hydroxide, add
50 mL of 0.05M disodium edetate VS, heaton a water bathfor
30 minutes, cool, add 3 g of hexamine and titrate the excess
of disodium edetate with 0.05M leadnitrate VS, usingxylenol
orange so/uti<m as indicator, to a purplish red colour. Add 1 g
of sodium fluoride to the resulting solution, heat on a water
bath for 15 minutes,cool and continue the titration to a
purplish red colour. The volume of 0.05M fwd nitrate VS
used in the second titration represents the amount of
disodium edetate liberated from the complex. Each mL of
0.05M disodium edetate VS is equivalent to 1.349 mg of AI.

For zinc oxide
The difference between the volume of 0.05M diwdium edetate
VS added in the Assay for aluminium and the total volume
of 0.05M lead nitrate VS used represents the amount of zinc
present. Each mL of 0.05M disodium edetate VS is equivalent
to 4.068 mg of ZnO.

Saturatedfally acidsof chain length less than CJ.,Not more than
0.1%.

Palmitic acid4.0 to 9.0%.

Palmiwlei< acid (equivalent chain lenglh on polyethylene g/yaJI
adipate, 16.3) Not more than 0.6%.

Margaric acid Not morethan0.2%.
Stearic acidNot more than 3.0%.

Oleic acid (equivalent chain length on polyethylene grycol adipate,
18.3) 62.0 to 86.0%.

Linoleic acid (equivalent chain length on polyethylene g/ycol
adipose, 18.9) 20.0 to 30.0%.

Linolenic acid (equivalent chain length on polyethylene grycol
adipate, 19.7) Not more than 0.4%.

Arachidic acidNot more than 0.1%.

Gadoleic acid (equivalent chain length on polyethylene grycol
adipose, 20.3) Not more than 0.1%.

Behenic add Not more than 0.1%.
Erucic acid (equivalent chain length on polyethylene g/ycol
adipate, 22.3) Not more than 0.1%.

Sterols
Carry out the test for sterols infally oils, Appendix X N.
The sterol fraction of the oil has the following composition.
Cholesterol Not more than 0.7%.

Campesterol Not more than 4.0%.

Stigmasterol Not more than 3.0%.
~-Sitosterol73.0% to 87.0%.
Ll 5-Avenastero/ At least 10.0%,

Ll7-Avenasrerol Not more than 3.0%.

Ll 7-8tigmastenol Not more than 3.0%.

FuaJStero/ Not morethan 2.0%.
Brassicastetol Not more than 0.3%.

Sesame oil
Shake 10 mL with 5 mL of a mixture of 0.5 volume of a
0.35% vlv solution offurfurakkhyde in acetic anhydride and
4.5 volumes of acetic anhydn'de for 1 minute, filter through a
filter paper impregnated with acetic anhydrick and add
0.2 mL of sulfuric acid. No bluish green colour develops.

STORAGE
Almond Oil Ear Drops should be kept in a well-lilled
container and protected from light.

Peroxide value
Not more than 10, Appendix X F.

Relative density
0.911 to 0.920, Appendix V G.

Unsaponifiable matter
Not more than 0.7% w/w, Appendix X H, Method II.
Use 5 g.

Apricot-kernel oil and peach-kernel oil
Shake 2 mL for 5 minutes witha mixture of 1 m.Lof fuming
nitric acid and 1 mL of water and allow to separate. No pink
or brown colourdevelops in either layer.

Foreign fixed oils
Carry out the test for composition oftally acids I!v gas
chromawgraphy, Appendix X N. The fatty-acid fraction of the
oil has the following composition.
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Extemporaneous preparation
The following directions apply.

Dissolve the Aluminium Sulfate in 600 mL of the Purified
Water, add the Acetic Acid and then the Calcium Carbonate
mixed with the remainder of the Purified Water and allow to
stand for not less than 24 hours in a cool place, stirring. . .

Aluminium Acetate Ear Drops
DEFINITION

Aluminium Sulfate
Calcium Carbonate
Tartaric Acid
Acetic:Acid (33 per cent)
PurifiedWater

225 g
100.
45.

250mL
750 mL

IDENTIFICATION
Dilute the solution with waterto produce a solution
containing 2% w/v of Aluminium Chloride Hexahydrate.
The solution yields reaction A characteristic of aluminium
salts and reaction A characteristic of chlorides, Appendix VI.

TESTS
Iron
Dilute the solution being examined with waterto produce a
solution containing 10.0% w/v of Aluminium Chloride
Hexahydrate. 10 mL of this solution complies with the limit
test/or iron) Appendix VII (10 ppm, determined with respect
to the content of aluminium chloride hexahydrate).

Ethanol
Not less than 70.0% vlv, Appendix VITIF.

ASSAY
mix.

The eardrops comply with the requirements statedunderEar
Preparations and with thefollowing requirements.

Content of aluminium, AI
1.7 to 1.9% w/v.

CHARACTERISTICS
A clear liquid.

Weight per mL
1.06 to 1.08 g, Appendix V G.

ASSAY
Dilute 10 mL to 100 mL with water. To 10 mL of the
resulting solution add 40 mL of 0.05M disodium edetate VS,
90 mL of water and 0.15 niL of methylred ,oIurian. Neutralise
by the drop wise addition of 1M sodium hydroxide and warm
on a water bath for 30 minutes. Cool, add 1 mL of 2M nitric
add and 5 g of hexamine and titrate with O.05M leadnUTate
VS using 0.5 mL of xy/enol orange so/utUm as indicator.
Each mL of 0.05M disodium edetate VS is equivalent to
1.349 mg of AI.

STORAGE
Aluminium Acetate Ear Drops should be kept in a well-filled
container.
When aluminium acetate solution or Burow's Solution is
prescribed or demanded a solution complying with the
requirements of this monograph shall be dispensed or
supplied.

Aluminium Chloride Solution
Alwninium Chloride Cutaneous Solution

DEFINITION
Aluminium Chloride Solution is a cutaneous solution.
Il contains Aluminium Chloride Hexahydrate in a suitable
ethanolic vehicle.

PRODUCTION
In making Aluminium Chloride Solution, Industrial
Methylated Spirits may be used provided that the law and
the statutory regulations governing the use of Industrial
Methylated Spirits are observed.

The solution complies with the requirements stated under liquids
far Cuwneous Applieation and with thefollowing requirements.

Content of aluminium chloride hexahydrate,
AlCI,,6H,O
95.0 to 105.0% of the stated amount,

To aweighed quantity containing about 0.4 g of Aluminium
Chloride Hexahydrate add 25 mL of waterand carry out the
comptexomeeic titration 0/aluminium, Appendix VITID.
Each mL ofO.1M disodium edetate VS is equivalent to
24.14 mg of AlCI,,6H,O.

H the declared content. is in terms of weight in volume,
det.ennine the weightpermL of the solution, Appendix V G,
and hence calculate the content of AlCI3,6H20 , weight in
volume.

STORAGE
Aluminium Chloride Solution should be stored upright.

LABELLING
The label states that the solution is flammable.

Aluminium Hydroxide Oral Suspension
DEFINITION
Aluminium Hydroxide Oral Suspension is an aqueous
suspension of Dried Aluminium Oxide together with varying
quantities of basic aluminium carbonat.e. It contains the
equivalent of 4% w/w of aluminium oxide and has a
peppermint flavour.

The oralsuspension complies with the requirements stated under
OralLiquids and with thefollowing requirements.

Content of aluminium oxide, A1.z03

The equivalent of 3.5 to 4.4% wlw.

CHARACTERISTICS
A white suspension from which small amounts of clear liquid
may separate on standing. It may exhibit thixotropic
properties.

IDENTIFICATION
A solution in 2M hydrochlom acidyields, the reaction
characteristic of.aluminium salts, Appendix VI.

TESTS
Alkalinlty

.pH, when diluted with an equal volume of carbon dioxide-free
water, not more than 7.5, Appendix V L.

Neutra1islng capacity
Disperse 5 g in 100 mL of water,heat to 37°, add 100 mL of
O.JM hydrochloric acid VS previously heated to 37° and stir
continuously, maintaining the temperature at 37°. The pH of
the solution, at 37°, after 10, 15 and 20 minutes, is not less
than J.8, 2.3 and 3.0 respectively and at no time during this
period is it more than 4.0. Add 10 mL of O.5M hydrochlori<
add VS previously heated to 37°, stir continuously for 1 hour
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maintaining the temperature at 37° and titrate the solution
with O.IM sodium hydroxide VS to pH 3.5. Not more than
50 mL of O.IM sodium hydroxide VS is required.

Anunonium salts
To 25 g in an ammonia-distillation apparatus add 25 mL of
SM sodium hydroxide and 2~O mL of water, distil about
100 ml., collecting the distillate in 25 mL of O.IM
hydrochloric acid VS, and titrate the excess of acid with 0.1M

sodium hydroxide VS using methyl redsolution as indicator.
Not less than 20.0 mL of O. 1Msodium hydroxide VS is
required.

Arsenic
Dissolve 2.0 g in 18 mL of brominated hydrochloric add and
32 mL of water. 25 mL of the resulting solution complies
with the limi' testfor arsenic, Appendix vn (1 ppm).

Dissolve 0.30 g in 2 mL of 2Mnitric acid, boil, cool, dilute to
250 mL with water and filter. 15 mL of the filtrate complies
with the limit testfor chlorides, Appendix vn (0.3%).

Sulfate
Dissolve 0.50 ginS mL of 2M hydrochlori< add, boil, cool,
dilute to 200 mL with waterand filter. 12.5 mL of the
filtrate, diluted to 15 mL with 2M hydrochlori< add, complies
with the lim,; tes'for sulfates, Appendix vn (0.5%).

Microbial contamination
Carry out a quantitative evaluation for Enterobacteria and
certain other Gram-negative bacteria, AppendixXVI BI.
0.01 mL of the preparation gives a negative result, Table I
(most probable number of bacteria per gram fewer than 102

) .

ASSAY
Dissolve 5 g in 3 mL of hydrochlori< add by warming on a
water bath, cool to below 20" and dilute to 100 mL with
water. To 20 mL of this solution add 40 mL of
0.05M disodium edetate VS, 80 mL of waterand 0.15 mL of
methyl red solution and neutralise by the drop wise addition of
1M sodium hydroxide. Heat on a waterbath for 30 minutes,
add 3 g of hexamine and titrate with 0.05Mlead nitrate VS
using 0.5 mL of xylenol orange solution as indicator. Each mL
of 0.05M disodium edetate VS is equivalent to 2.549 mg of
Al20,.

STORAGE
Aluminium Hydroxide OralSuspension should be kept at a
temperature not exceeding30". It should not be allowed to
freeze.

Aluminium Hydroxide Chewable Tablets
Cbewable Aluminium Hydroxide Tablets

Aluminium Hydroxide Tablets

DEFINITION
Aluminium Hydroxide ChewableTablets contain, in each,
500 mg of Dried Aluminium Hydroxide in a suitable basis
with a peppermint flavour. "

The tablets comply wi'h the requirements Slated under Tablets and
with thefollowing requirements.

Content of aluminium oxide, AlzOJ

Not less than the equivalent of 0.225 g.

IDENTIFICATION
The powdered tablets yield the reaction characteristic of
aluminium salts, Appendix VI.

Alverine Preparations 111-137

TESTS
Disintegration
The requirement for Disintegration does not apply to
Aluminium Hydroxide Chewable Tablets.

Neutralising capacity
Pass a sufficient quantity of the powderprepared for use in
the Assay through a sieve with a nominal mesh aperture of
ISO um, Mix a quantity of the powder containing 0.5 g of
Dried Aluminium Hydroxide with a smallquantity of water
to give a smooth paste and slowlyadd further quantities of
waterto a totalvolume of 100 mL. Warm to 37", add
100 mL of O.IM hydrochlori< add VS previously heated to 37°
and stir continuously, maintaining the temperature at 37".
The pH of the solution at 37" after-lO, 15 and 20 minutes is
not less than 1.6, 1.8 and 2.2 respectively and at no time
during this period is it more than 4.0. Add 10 mL of 0.5M

,
continuously for 1 hourmaintaining the temperature at 37"
and titrate the solution with O.lM sodium hydroxide VS to
pH 3.5. Subtract the volume of O.lMsodium hydroxide VS
from 150 to obtain the number of mL of O.IM hydrochlori<
acid VS required for the neutralisation. Calculate the number
of mL of O.IM hydrochlori< add VS required for the total
weight of the tablets taken for the Assay and divide by the
numberof tablets. The result is not less than 115.

ASSAY
Weigh and powder20 tablets, avoiding frictional heating.
Dissolve a quantity of the powder containing 0.4 g of Dried
Aluminium Hydroxide as completely as possiblein a mixture
of 3 mL of hydrochlori< add and 3 mL of waterby warming
on a water bath, cool to below 20"and dilute to 100 mL
with water. To 20 mL of this solution add 40 mL of
0.05M disodium edeuue VS, 80 mL of water and 0.15 mL of
methyl red solution and neutralise by the drop wise addition of
1M sodium hydroxide VS. Heat on a water bathfor
30 minutes, add 3 g of hexamine and titrate with 0.05M lead
nitrate VS using 0.5 mLof xylenol orange solution as indicator.
Each mL of 0.05M disodium edetate VS is equivalent to
2.549 mg of Al20 , .

Alverine Capsules
Action and use
Smooth muscle relaxant; antispasmodic.

DEFINITION
Alverine Capsules containAlverine Citrate.
The capsules comply with therequirements seated under Capsules
and with thefollowing requirements.

Content of alverlne citrate, C1oH17N,CJig07
95.0 to 105.~% of the stated amount.

IDENTIFICATION
Shakea quantity of the contents of the capsules containing
0.12 g of Alverine Citrate with 5 mL of methanol for
5 minutes, filter through a 0,45-J.1m PTFE filter, evaporate
the filtrate to dryness under a stream of nitrogen using a
warm water bath and dry the residue for 1 hourat 50" under
vacuum. The infrared absorption spectrum of the residue,
AppendixII A, is concordant with the reference spectrum of
alverine citrate (RS 409).
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TESTS
Dissolution
Compiywith the requirements forMonographs of the British
Pharmacopoeia in the dissolution USt for tablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of O.IM hydro<hlOli< acid, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquidchromawgraphy,
Appendix ill D, usingthe foUowing solutions.
(I) After 45 minutes withdraw a 2Q-mL sample of the
medium and til . .

first 10 mL of the filtrate. Dilute, if necessary, with
a.1M hydroch/m1c acid to produce a solution expected to
contain about0.006% wlv of Alverine Citrate.
(2) 0.006% wlv of a/verine citrate BPCRS in O.IM hydrochwric
add.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

DETERMINATION OF CONTENT

Calculate the total content of alverine citrate, C2oH'27N,
C6Hs01J in the medium from the chromatograms obtained
and using the declared content of C2oH2,N,CoHaO, in
a/verine citrate BPCRS.

Related substances
Carry out the method for liquidchromawgraphy,
Appendix ill D J using the following solutions.
(I) Add 80 mL of methanol to a quantity of the mixed
contents of the capsules containing 0.6 g of Alverine Citrate.
Mix with the aid of ultrasound for I hour, allow to cool to
room temperature, add sufficient methanol to produce
100 mL, mix and IiIter (Whatrnan GF/C is suitable).

(2) Dilute I volume of solution (I) to 100 volumes with
methand and dilute 1 volumeof the resulting solution to
5 volumes with methanol.
(3) a/verine dmne impuriIJI standard ,ofution BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with base-deactivated end-capped ocuuie<yfsiJyf silica gelfor
chromawgraphy (5 um) (Hypersil BDS CI8 is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.
(c) Use a 110w rate of 1.5 mL per minute,

(d) Use an ambient column temperature.
(e) Use a detection wavelength of220 om.

(f) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 4 times the
retention time of alverine. .

MOBILE PHASE

O.OIM ,odium daduyf sulfate in a mixture of 45 volumes of
water and 55 volumes of acetonitrile, adjusting the pH of the
mixture to 3.0 with onhophaspharic acid.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the reference chromatogram
supplied with a/verine citrate impurity standard solution BPCRS.

2022

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeak corresponding to alverine citrate
impurity A, is not greater than the area of the corresponding
peak in the chromatogram obtained with solution (3) (0.2%);

the area of anypeakcorresponding to alverine citrate
impurity C is not greater than the area of the corresponding
peak in the chromatogram obtained with solution (3) (0.5%);

the area ofanypeakcorresponding to alverine citrate
impurity D is not greater thanthe area of the corresponding
peak in the chromatogram obtained with solution (3) (0.5%);

the area of anyothersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.2%);
the sum of the areas of aU secondary peaks is not greater than

tunes e area 0 e prmcipa pea In e coma ogram
obtained with solution (2) (1.4%).

Disregard anypeakwithan area less than 0.5 times the area
of the principal peakin me chromatogram obtained with
solution (2) (0.1%).

ASSAY
Weigh and powder the contents of 20 capsules. Carry out the
method for liquidchromawgraphy, Appendix ill D, using the
following solutions"
(1) To a quantity of the mixed contents of the capsules
containing 0,6 g Alverine Citrate add 100 mL of methanol,
mix with the aid of ultrasound for 1 hour and add sufficient
methanol to produce 500 mL. Stir vigorously for 10 minutes
and filter (Cellulose nitrate IiIter 0.45 um is suitable). Dilute
1 volume of the filtrate to 2 volumes with water.

(2) Dilute I volume of a 0.6% wlv solution of a/verine
citrate BPCRSin me,hanol to 10 volumes withwater.
(3) a/verine citrate impurity standard ,olurion BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances maybe used.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained
closely resembles the reference chromatogram supplied with
alven"ne derate impun''Y standard solution BPCRS.

DETERMINATION OF CONTENT

Calculate the content of C2oH"N,C.Hs07 in the capsules
usingthe declared contentof C2oH27N,CJla07 in ohietine
citra'" BPCRS.

STORAGE
Alverine Capsules should be stored in a dry placeand not
above 25°.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, C and D listed under
Alverine Citrate,

www.webofpharma.com



2022

Amantadine Capsules
Action and use
Viral replication inhibitor (influenza A); dopamine receptor
agonist; treatment of influenza and Parkinson's disease.

DEFINITION
Amantadine Capsules contain Amantadine Hydrochloride.
The capsules camply W1ih the requirements statedunderCapsules
and with thefollowing requirements.

Content of amantadine hydrochloride, C.oHI1N,HCI

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the contentsof the capsules containing
0.2 g of Amantadine Hydrochloride in 10 mL of
O.IM hydrochlori< acidon a water bath and filter. Add I mL
of SM sodium hydroxide to the filtrate and extract wilh 5 ml,
of dichloromethane. Filter the lowerlayer through anhydrous
sodium sulfau, wash me sodium sulfate with 2 mL of
d~hkmmtethane and evaporate the solution to dryness.
The infrared absorption spectrum of the residue, Appendix n A,
is concordant with the reference spectrum of amantadine
(RS 006).

TESTS
Dissolution
Complywil.h the dissolution test for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 75 revolutions
perminute.
(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

Carry out the method for gaschroma/egraphy,
Appendix ill B, using the following solutions. Prepare a
0.6% wlv solution of naphthalene (internal standard) in toluene
(solution A).

(I) After 45 minutes withdraw a sample of the medium and
filler. Transfer 3 mL to a cenrrifuge tube. Add I mL of
5M sodium hydroxide and 2 mL of solution A. Shake the tube
for approximately 10 minutes and allowthe layers to
separate. Use the top layer for injection.
(2) To 60 mL of a 1.2% wlv solution of amantadine
hydrochloride BPCRS in the medium, add 20 mL of
5M ,odium hydroxide and 40 mL of solution A. Shake the
flask for approximately 10 minutes,and allowthe layers to
separate. Use the top layer for injection.

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica capillary column (30 m x 0.25 mm)
bonded with a 0.25-~m layer of merhylpolysiJoxane (Agilent
DB-I is suitable).

(b) Use helium as the carrier gas at 1 mL per minute.
(c) Use the gradient conditions described below.

(d) Use an inlet temperature of 180'.·

(e) Use a flame ionisation detectorat a temperature of 250°.

(I) Inject 1 ~L of each solution

(g) Use a split ratio of I :IO.

Amantadine Preparations 111-139

DETERMINATION OF CONTENT

Calculate the totalcontentof amantadine hydrochloride,
CwHnN,HCI, in the medium using the ratios of the area of
the peak corresponding to amantadine to the area of thepeak
due to the internal standard in the chromatograms obtained
with solutions (I) and (2), and using the declared content of
C,oH17N,HCI in amantadine hydrochloride BPCRS.

LIMITS

The amountof amantadine hydrochloride released is not less
than 75% (Q) of the stated amount.

Related substances
Carry out the method for gaschromatography, Appendix ill B
using the following solutions.
(1) Dissolve a quantity of the contentsof the capsules
containing 0.1 g of Amantadine Hydrochloride in 2 mL of
wateJ, add 2 fIlL of a 29% wh solution of sodi
and 10 mL of toluene and shake for 10 minutes. Separate the
upperlayer, dryoveranhydrous sodium sulfate and filter.
(2) Dilute I volume of solution (I) 10 100 volumes with
toluene. Further dilute 1 volume to 10 volumes with toluene.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.
When the chromatograms arerecorded underthe prescribed
conditions, the retention time of amantadine is about
7 minutes.

LIMITS

In the chromatogram obtained with solution (I):

the area of anysecondary peak is not greater than0.2% by
normalisation;
the sum. of the areas of any seamdary peaks is not greater than
1.0% by nonnalisation.
Disregard any peakwith an area less than0.1% by
normalisation.

ASSAY
Weigh the contents of 20 capsules. Mix and powder if
necessary. Cany out the method forgas chromatography,
Appendix ill B. Prepare a 0.6% wlv solution of naphthalene
(internal standard) in /eluene (solution A).

(1) Dissolve a quantity of the contentsof the capsules
containing 0.1 g of Amantadine Hydrochloride in 2 mL of
waler, add 2 mL of a 20% wlv solution of sodium hydroxide
and 10 mL of solution A and shake for 10 minutes. Separate
the upperlayer, dry overanhydrous sodium sulfate and filter.
(2) Prepare the solution in the same manner as forsolution
(I) but using 0.1 g of amantadine hydrochloride BPCRS in
10mL of water in placeof the preparation beingexamined.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used. .

DETERMINATION OF CONTENT

Calculate the contentof C1oH I7N,HCl in the capsules using
the ratios of the area of the peakcorresponding to
amantadine to the area of the peakdue to the internal
standard in the chromatograms obtained withsolutions (1)
and (2), and using the declared content ofC,oH17N,HCI in
amantadine hydrochloride BPCRS.

TJme (MInutes)

0·16

16-20

Temperature

100°..... 200°

200'

Comment

linear gradient

isothermal
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Amantadine Oral Solution
Action and use
Viral replication inhibitor (influenza A)j dopaminereceptor
agonist; treatment of influenza and Parkinson's disease.

DEFINITION
Amantadine Oral Solution is a solution of Amantadine
Hydrochloride in a suitable flavoured vehicle.
The oralsolution complies wilh the requirements Statedunder Oral
Liquids and with the foOowing requirements.

Content of amantadine hydrochloride) ClOH17N,HCl

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Acidify a volume of the oralsolution containing 0.1 g of

aname y .. .

ASSAY
Carry out the method forgas chromatography,
Appendix ill B. Prepare a 0.6% wlv solutionof naphthakrie
(internal standard) in toluene (solution A).

(I) Mix, with swirling, a weighed quantity of the oral
solutioncontaining 0.1 g of Amantadine Hydrochloride with
4 mL of a 20% wlv solution of sodium hydroxide and add
10 mLof solutionA. Shake the mixture for 10 minutes,
allow the layers to separate and use the upperlayer.
(2) Prepare the solution in the same manner as solution (1)
using 0.1 g of amamadine hydrochhmae BPCRS in 10 mL of
water in place of the preparation being examined.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

DETER.i'dINATION OF CONTENT

Calculate the content of ClllH I7N,HCl in the oralsolution
using the ratios of the area of the peakcorresponding to
amantadine to the area of the peakdue to the internal
standard in the chromatograms obtained with solutions (J)
and (2) and using the declared contentof C1oH17NJHCl in
amantadine hydrochloride BPCRS.

STORAGE
Amantadine Oral Solution shouldbe protected from light.

Amikacin Injection

DEFINITION
Amikacin Injection is a sterile solution of Amikacin Sulfate in
Water for Injections.
The i1,je.cU·on romplies Wlih the requiremenu seated under
Parenteral Preparations and with thefollowing requirements.

Content of armkacln, C22:H.t3Ns013
90.0 to 110.0% of the stated amount.

IDENTIFICATION
In the test for Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as
that of the principal peakin the chromatogram obtained with
solution (2).

Acidity
pH, 3.5 to 5.5, Appendix V L.

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, u.sing the following solutions in water.

(I) Dilute a volume of the injection, if necessary, to produce
a solution containing the equivalent ·of 1.0% wlvof amikacin.
(2) 0.013% wlv of amikacin sulfate BPCRS.

(3) 1.0% wlv of amikacin fur syuemsuitability EPCRS.
(4) Dilute 1 volume of solution (2) to 10 volumes.

(5) Water (blank solution).

Derivatise the solutions prior to analysis using the following
method.

Transfer 0.2 mL of the solution beingexamined to a ground
glass stoppered vial. Add 2 mL of a 1.0% wlv solutionof
2,4,6-tn"nilrobenzenesulJonic acid. To this solution add 3 mL of
pyridine and close the vial tightly. Shake vigorouslyfor

Action and use
Aminoglycoside antibacterial.

lineargradient

Isothermal

CommentTemperature

0-'6
16-20

Time (MInutes)

When the chromatograms arerecorded under the prescribed
conditions, the retention time of amantadine is about
7 minutes.

LIMITS

In the chromatogram obtainedwith solution (I):
the area of any secondary peak is not greater than0.2% by
normolisadon;
the sum of the areas of any secondary peaks is not greater than
1.0% by normalisation.

Disregard any peak. with an area less than 0.1% by
normalisation,

extract with three 15-mL quantities of ether. Discard. the
upperlayer, add 2M sodium hydroxide to the retained lower
layer until it is just alkaline and extract with two ro-mt,
quantities of dichlorcmethane. Filter the combined lowerlayers
through anhydrous sodium sulfate and evaporate the filtrate to
dryness under reduced pressure. The in/rarul absorpuon
spectrum of the dried residue) Appendix n A, is concordant
with the reference spectrum of amantadine (RS 006).

TESTS
Related substances
Carry out the method forgas chromatography, Appendix ill B
using the following solutions.
(I) Mix, with swirling, a volume of the oral solution
containing 0.1 g of Amantadine Hydrochloride with 4 mL of
a 20% wlv solution of sodium hydroxide, add 10 mL of
toluene, shake the mixture for 10 minutes, allow the layers to
separate and use the upper layer"
(2) Dilute I volume of solution (I) to 100 volumes with
toluene. Further dilute I volume to 10 volumeswith toluene.

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica capillary column (30 m x 0.25 mm)
bonded with a 0.25-~m layer of methylpo/ysiloxam (Agilent
DB-I is suitable).

(b) Use helium as the carrier gas at J mL per minute.
(c) Use the gradient conditions described below.

(d) Use an inlet temperature of 180°.

(e) Use a flame ionisation detector at a temperature of 2500
•

(I) Inject I I1L of each solution

(g) Use a split ratio of 1:10.
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30 seconds and heat on a water bathat 75° for 2 hours. Cool
in cold water for 2 minutes and add 2 mL of glacial acetic
add. Shakevigorously fer 30 seconds. Store the derivatised
solutions at 100 prior £0 and during analysis.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 ern x 4.6 nun) packed
with octadecylsilyl silica gd for chromatography (5 um}
(Spherisorb ODS 2 is suitable),

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of J mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detecrion wavelength of 340 run.

(I) Inject 20 ~L of each solution.

4 times the retention time of amikacin.

MOBILE PHASE

30 volumes of a 0.27% wlv solution of potassium dihydrogen
orthophosphale~ adjusted to pH 6.5 witha 2.2% w/v solution
of potassium hydroxide, and 70 volumes of methanol.
When the chromatograms arerecorded underthe prescribed
conditions the relative retention of amikacin impurity A with
reference to that of amikacin (retention time, about
12 minutes), is about 1.5.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolutWn between the peaks due to
amikacin and impurity A is at least 3.5.

UMITS

In the chromatogram obtainedwith solution (1):

the area of any secondary peak is not greater than 1.5 times
the area of the principal peak in the chromatogram obtained
with solution (2) (1.5%);

the sum of the areas of aU secondary peaks is not greater
than3 times the area of the principal peakin the
chromatogram obtained with solution (2) (3%).

Disregard any peakscorresponding to the peaks in the
chromatogram obtainedwith solution (5), any peakeluting
before the principal peak, and any peakwith an area of less
than the area of the principal peak in the chromatogram
obtained with solution (4) (0.1%).

Bacterial endotoxins
Carry out the test for bacterial mdotoxins, Appendix XN C.
Dilute the injection, if necessary, withwaterBET to give a
solution containing the equivalent of 10 mg per rnL of
amikacin (solution A). The endotoxinlimit concentration of
solutionA is 3.3 ill of endotoxinper mL

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in the mobile
phase.

(1) Dilute a volume of the injection contairi:ing the equivalent
of 37 mg ofamikacin to 10 mL.

(2) 0.50% wlv of amikacinsulfat< BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 ern x 4.6 nun) packed
with end-capped oc.ade<ylsiJyl silica gd for chromatography
(5 urn) (Supelco Discovery CIS is suitable).

(b) Use isocratic elution and the mobilephase described
below.
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(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 40°.
(e) Use a detectionwavelength of200 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.18% wlvof sodium ocumesalfonate and 2.00% wlv sodium
sulfate in a mixture of 68 volumes of acetonitrile Rl,
40 volumes of 0.2Mpotassium dihydrogen phosphate
adjusted to pH 3.0 with dilute phosphoric acid, and
936 volumes of water.

DETERMlNATION OF CONTENT

Calculate the content of C22H43Ns013 in the injection using
the declared content of C22HBNsOIJ,2H2S04 in amieocin
sulfat< BPCRS. Each mg ofC"H.sN,0I3,2H,SO. is

LABELLING
The strength is stated in terms of the equivalent amount of
amikacin in a suitable dose-volume.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underAmikacin Sulfate.

Amiloride Tablets
Action and use
Sodium channel blocker, potassium-sparing diuretic.

DEFINITION
Amiloride Tablets contain Amiloride Hydrochloride
Dihydrate.

The tablets comply wlih the requirements statedunder Tablets and
with thefolJowing requirements.

Content of anhydrous amiloride hydrochloride,
CJI.C1N,O,HCl
90.0 to 110.0%of the stated amount.

IDENTIFICATION
A. Extract a quantity of the powdered tablets containing the
equivalent of 0.5 mg of anhydrous amiloride hydrochloride
with 100 mL of O.1M hydrochloric acidand filter. The ligh.
absorption of the filtrate, Appendix II B, in the range 230 to
380 nm exhibits two maxima) at 285 om and at 361 om.
E. In the test for Related substances, the principal peak in
the chromatogram obtainedwith solution (1) has the same
retention time as the principal peak in the chromatogram
obtained with solution (5).

TESTS
Related substances
Carry out the-method for liquid chromatography,
Appendix ill D, using the following solutions in a mixture of
I volume of acetonitrile and 3 volumes of water.

(I) Shake a quantity of the powdered tablets containing the
equivalent of 17.5 mg of anhydrous amiloride hydrochloride
with 10 mL of a mixture of 1 volume of acewnitn1e and
3 volumes of water, disperse with the aid of ultrasound for
5 minutes and centrifuge.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute 1 volume of solution (2) to 10 volumes.

(4) 0.0010% wlv of methyl3,5-diamino-6-chloropyrazine-Z
carboxylat< BPCRS.

(5) 0.175% wlv of amiloride hydrochloride BPCRS.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octade<ylsilyl silica gelfor chromatography
(5 pm) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(e) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of254 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 5 times the
retention time of the peakdue to amiloride.

MOBILE PHASE

5 volumes of tetramethylammonium hydroxide solution,
250 volumes 0 acetom an vo urnes 0 wa , e
of the mixture being adjusted to 7.0 using a mixture of
1 volumeof orthophosphon"c acid. and 9 volumesof water.
Adjust the concentration of aceumurile so that, in the
chromatogram obtainedwith solution (4), the retention time
of methyl3,5-diamino-6-chloropyrazine-2-carboxylate is 5 to
6 minutes (an increase in the concentration of acetonitrile
reduces the retention time). Adjust the concentrations of
tetramethylammonium hydroxide and onhophosphoric acid
so that, in the chromatogram obtained with solution (2), the
retention time of amiloride is 9 to 12 minutes keeping the
pH at 7.0 (an increase in the concentrations reduces the
retention time).

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the signal-to-noise ratio of the peakdue to
amiloride in the chromatogram obtained is at least 5.0.

UMITS

In the chromatogram obtainedwith solution (1):
the sum of the areas of any seamdary peaks is not greater than
the area of the peakdue to methyl 3,5-diamino-6
chloropyrazine-2-earboxylate in the chromatogram obtained
with solution (4) (0.6%).

Disregard any peak with an area less than 0.1 times the area
of the peakdue to methyl 3,5-diamino-6-chloropyrazine-2
carboxylate in the chromatogram obtained with solution (4)
(0.06%).

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing the equivalent of 10 mg of anhydrous amiloride
hydrochloride add 10 mL of methanol and shake for
10 minutes. Add 60 mL of 0.1 M sodium hydroxide, shake for
30 minutes and dilute to 100 mL with O.IM sodium hydroxide.
Immediately transfer 4 mL of the resulting solution to a
stoppered centrifuge tube and add 10 mL ofO.IM sodium
hydroxide and 20 mL of tributyl onhophosphate that has been
washedwith waterbeforeuse. Shakevigorously for 2 minutes
and centrifuge for 5 minutes. Remove the upper layer and
repeat the extraction with a further 20 mL of the water
washed tributyl orthophosphate. To the combined extracts
add 2 mL of methanol and sufficient of the water-washed
tributyl orthophosphate to produce 50 mL and centrifuge to
removetraces of water. Measure the absorbanu of the
resulting solution at the maximum at 363 ern,
Appendix II B, using in the reference cell a mixture of
48 volumes of the water-washed tributyl orthophosphate and
2 volumes of methanol. Calculate the contentof CJlaC1N70 ,
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HCI taking 692 as the value of A(I %, 1 em) at the
maximum at 363 om.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrousamiloride hydrocWoride.

Aminophylline Injection
Action and use
Non-selective phosphodiesterase inhibitor; treatment of
reversible airways obstruction.

DEFINITION
Aminophylline Injection is a solution of Aminophylline or

op y e y' . .

carbondioxide.
The injution complies wilh the requirements Slated under
Parenteral Preparations and with thefollowing requirements.

Content of theophylllne, C,HsN.O,
81.4 to 90.0% of the stated amount of aminophylline.

Content of ethylenediamine, C,HsN,
Not more than 29.5% of the amountof anhydrous
theophylline determined in the Assay for theophylline.

IDENTIFICATION
A. To a volume containing the equivalent of 0.1 g of
aminophylline add 0.5 mL of 2M hydroch/Qric acid with
constantstirring, allow to stand for a few minutesand filter.
Wash the residue with smallquantities of cold water,
recrystallise from hot water and dry at 105°. The infrared
abso1jJtion spearum of the residue, AppendixITA, is
concordant with the reference speclTUm of theophylline
(RS 333).

B. To a volume containing the equivalent of 0.1 g of
Aminophylline add 2 mL of a 1% wlv solution of ropfJer(lI)
sulfate and shake. A purplish blue colour is produced.

C. Evaporate a volume containing the equivalent of 60 mg of
aminophylline to dryness in a porcelain dish. To the residue
add I mL of hydroch/Qric acid and 0.1 g of potassium chlorate
and evaporate to dryness. A reddish residue is produced,
which becomes purple on exposure to the vapour of
5M ammonia.

TESTS
Alkalinlty
pH, 8.8 to 10.0, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendixill D, using the following solutions in methanol
(80%).

(1) Dilute the injection, jfnecessary, to produce a solution
containing the equivalent of 0.01% wlv of aminophylline.
(2) Dilute I volume of solution (1) to 100 volumes. Further
dilute I volume of this solution to 5 volumes.
(3) Dissolve 80 mg of theobromine (impurity G) in 5 mL of
0.2M sodium hydroxide, and dilute to 100 mL with methanol
(80%). Dilute 1 volume of the resulting solution and
1 volume of 0.08% wlv of rheophyUine BPCRS to 10 volumes,
and further dilute 4 volumes to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4 mrn) packed
with end-capped oaadecy/stlyl silica gelfor chromatography
(5 pm) (Waters Spherisorb ODS2 is suitable).
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(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 25°.
(e) Use a detection wavelength of 272 nm.

(f) Inject 10 ~L of each solutiOh.

(g) Allow the chromatography to proceed for 4 times the
retention time of theophylline.

MOBILE PHASE

70 volumes of acetonitrile and 930 volumes of sodium acetate
briffer.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
l:heophyUine (retention time about 7 minutes) are:
impurity C, about 0.2; impurity B, about 0.39; impurity D,
a out . .; rmptmty J a ut . j impurity J a out . ;
impurity F, about 1.4; impurity A, about 2.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
theophylline and impurity G is at least 2.0.

LIMITS ~

In the chromatogram obtainedwith solution (1):

the sum of the areas of all the secondary peaks is not greater
than the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%).

Disregard any peak with an area less thanhalf the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

ASSAY
FlW theophylline
Carry out the method for liquidchromatography,
Appendix m D) using the following solutions in methanol
(80%).

(1) Dilute the injection) if necessary) to producea solution
containing the equivalent of 0.01 % wlv of aminophylline.

(2) 0.008% wlv of theophyUine BPCRS.

(3) Dissolve 80 mg of theobromine (impurity G) in 5 mL of
0.2M sodium hydroxide and dilute to 100 mL with methanol
(80%). Dilute 1 volume of the resulting solution and
I volume of 0.08% wlv of theophyUine BPCRS to 10 volumes,
and further dilute 4 volumes to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

DETERi\UNATION OF CONTENT

Calculate the content of C7HaN,,0 2 in the injection using the
declared content of C,HaN,02 in theophyUine BPCRS.

For ethylenediamine
To a volume containing the equivalent of 0.5 g of
aminophylline add) if necessary) sufficient water to produce
20 mL and titrate with 0.05Msulfuric acid VS, using
bromocresol green solution as indicator) until the colour changes
from blue to green. Each mL of 0.05M sulJuri< acid VS is
equivalent to 3.005 mg of C2H.N2. Calculate the weight of
C2H.N2 present for each g of G,HaN,02 found.

LABELLING
When the injection is prepared from Aminophylline Hydrate)
Theophylline or Theophylline Hydrate the strength is stated
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in terms of the equivalent amount of aminophylline in a
suitable dose-volume.

L'o1PL'RITIES
The impurities limitedby the requirements of this
monograph include those listed under Aminophylline
Hydrate.

Aminophylline Tablets
Action and use
Non-selectivephosphodiesterase inhibitor; treatment of
reversible airways obstruction.

DEFINITION
Amino h lline Tabletscontain Amino h lline or
Aminophylline Hydrate.

The tablets wmply Wlih the requirements stated under Tablets and
with lire following requirements.

Content of theophylline, G,H"N,02
81.4 to 90.0% of the stated amount of aminophylline.

Content of ethylenediamine) CzHsNz
13.5 to 15.0% of the stated amountof aminophylline.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing the
equivalent of 0.5 g of aminophylline with 20 mL of water,
filter) add to the filtrate with constantstirring 1 mL of 2M
hydrochlmU acid, allow to stand for a few minutes and again
filter. The infrared absorption spearum of the residue)
Appendix n A) is concordant with the reference spectrum of
theophylline (RS 333).

B. Shake a quantity of the powdered tablets containing the
equivalent of 0.25 g of aminophylline with 5 mL of water and
filter. To 2 mL of the filtrate add 2 mL of a 1% w/v solution
of copper(ii) sulfate and shake. A purplish blue colour is
produced.

TESTS
Dissolution of theophylline
Comply with the dhso/utUm testfor tablets and capsules,
Appendix XII BI, using Apparatus 2.

TEST CONDITIONS

(a) Use Apparatus 2) rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL of phosphate briffer pH 7.0, at a temperature
of 37") as the medium.

PROCEDURE

Withdraw a sample of 10 mL of the medium and filter.
Carry out the method for liquid chromatography,
Appendix IllD, usingthe following solutions.
(1) Use the filtered dissolution medium) dilutedwith
phosphare bufferpH 7.0, if necessary to produce a solution
expected to contain 0.001 % w/v of theophylline.

(2) 0.001 % wlv solution of theophyUine BPCRS in plwsphate
buffer pH 7.O.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with particles of silica the surface of whichhas been modified
with chemically-bonded phenyl groups (5 urn) (Apex Phenyl
is suitable).
(b) Use isocratic elutionand the mobilephasedescribed
below.
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(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of273 run.

(I) Inject 20 Ill- of each solution.

MOBILE PHASE

45 volumes of methanol and 55 volumes of water.

DETERMINATION OF CONTENT

Calculate the totalcontent of theophylline, ~H8N402J in
the medium using the declared contentof ~H8N402 in
theophynine BPCRS.

Related substances
Carry out the method for liquid chromawgrophy,
Appendix ill D, usingthe following solutions.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 6.25 g of aurinop . .
mobile phaseand add sufficient of the mobilephase to
produce 100 mL.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase. Further dilute 1 volume of this solution to
5 volumes with the mobile phase.

(3) Dissolve 10 mg of theobromine (impurity G) in the mobile
phase, add 5 mL of solution (I) and dilute to 100 mL with
the mobilephase. Dilute I volumeof thissolution to
10 volumes with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless "eel column (25 em x 4.0 mm) packed
with acladecylsilyl silica gelfor chromawgraphy (7 JUIl)
(lichrosorb RPI8 is suitable),

(b) Use iaccratic elution and the mobile phase described
below.

(c) Use a flow rate of2 mL per minute.
(d) Use an ambient column temperature,

(e) Use a detection wavelength of 272 run.

(I) Inject 20 Ill- of each solution.

(g) Allow the chromatography '0 proceed for 3.5 times the
retention time of theophylline.

MOBILE PHASE

7 volumesof cuetonitrile and 93 volumes of a 0.136%wlv
solution of sodium cuetate containing 0.50%vlv of gladaJ
acetic acid.
When the chromatograms arerecorded under the prescribed
conditions the retention timerelative to theophylline (about
6 minutes) is: impurity G, about 0.6.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
Impurity G and theophylline is at lea" 2.0.

LIMITS

In the chromatogram obtained with solution (I):

the sum of the areas of aU the seamdary peaks is not greater
thanthe area of the principal peakin the chromatogram
obtained with solution (2) (0.2%).

Disregard any peak with an area less than half the area of the
principal peakin the chromatogram obtained withsolution
(2) (0.1%).

ASSAY
For theophylline
Weigh and powder 20 tablets. Shake a quantity of the
powdercontaining the equivalent of 80 mg of aminophylline

2022

with a mixture of 20 mL of O.IM sodium hydroxide and
60 mL of waterfor 10 minutes, add sufficient water to

produce 200 ml, mix and filter. Dilute 5 m.L of the filtrate
'0250 mL with O.OIM sodium hydroxide and measure the
absorbance of the resulting solution at the maximum at
275 run, Appendix II B. Calculate the content of C,H.N.O,
taking 650 as the value of A(I %, I em) at the maximum at
275 run.

For ethylenediamine
Weigh and powder 20 tablets. Shake a quantity of the
powder containing the equivalent of 0.3 g of aminophylline
with20 mL of water, heat to 50° for 30 minutes and titrate
with O.05M sulfuric acid VS, using bromocresol green solution as
indicator, until the colour changes from blue to green.
Each mL of O.05M sulfuric acid VS is equivalent to 3.005 mg
ofC,HaN,.

STORAGE
Aminophylline Tablets should be kept in an airtight
container and protected from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous aminophylline.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listedunderAminophylline.

Aminophylline Prolonged-release Tablets
Prolonged-release Aminophylline Tablets

Aminophylline Prolonged-release Tablets from di/ferem
mamifatturersJ whilst complying with the requirements of the
monograph} are notinterchangeable unless otherwise jwufied and
authorised

Action and use
Non-selective phosphodiesterase inhibitor; treatment of
reversible airways obstruction.

DEFINITION
Aminophylline Prolonged-release Tablets contain
Aminophylline or Aminophylline Hydrate. They are
formulated so that the medicament is released overa period
of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Aminophylline. The dissolution profile
reflects the in vivo performance whichin tum is compatible
with the dosage schedule recommended by the manufacturer.
The tablets comply with the requirements stated under Tablets and
W1ih the folWwing requirements.

Content of theophylline, C,HaN.O,
81.4 to 90.0% of the stated amount of aminophylline.

Content of ethylenediamine, C,HaN,
13.5 to 15.0% of the stated amount of aminophylline.

IDENTlFICATION
A. Shake a quantity of the powdered tablets containing the
equivalent of 0.5 g of aminophylline with 20 mL of water,
filter, add to the filtrate withconstant stirring 1 mL of
2M hydrcx;hloric acid, allowto stand for a few minutes and
again filter. The infrared absorption sp«trum of the residue,
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Appendix IT A, is concordant with the reference spectrum of
theophylline (RS 333).

B. Shake a quantity of the powdered tablets containing the
equivalent of 0.25 g of aminophylline with 5 mL of water and
filter. To 2 mL of the filtrate add 2 mL of a 1% wlv solution
of capper(lJ) sulfat< and shake. A purplish blue colour is
produced.

Related substances
Carry out the methad for liquidchromatography,
Appendixm D, using the followingsolutions.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 0.25 g of aminophylline with 50 mL of the
mobile phase and add sufficient of the mobile phase to
produce 100 mL
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase. Further dilute 1 volumeof thissolution to
5 volumes with the mobile phase.
(3) Dissolve 10 mg of thecbromine (impurity G) in the mobile
phase, add 5 mL of solution (I) and dilute to 100 mL with
the mobilephase.Dilute I volumeof this solution to
10 volumes with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.0 mm) packed
with oetadecy/sily/ silica gelfor chromatography (7 1lJIl)
(lichrosorb RPI8 is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 272 urn.

(I) Inject 20 ~L of each solution.
(g) Allow the chromatography to proceed for 3.5 times the
retention time of theophylline.

MOBILE PHASE

7 volumes of aceumim1e and 93 volumes of a 0.136% wlv
solution of sodium acetate containing 0.50%vlv of glacial
acetic acid.
When the chromatograms are recorded underthe prescribed
conditions the retention time relative to theophylline (about
6 minutes) is: impurity G, about0.6.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity G and theophylline is at least 2.0.

LIMITS

In the chromatogram obtained with solution (I):

the sum of the areas of all the secondary peaks is not greater
than the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%).

Disregard any peakwith an area less thanhalf times the area
of the principal peakin the chromatogram obtained with
solution (2) (0.1%).

ASSAY
For theophylline
Weigh and powder 20 tablets. Sbake a quantity of the
powder containing the equivalent of 80 mg of aminophylline
with a mixture of 20 mL ofO.IM sodium hydroxide and
60 mL of waterfor 10 minutes,add sufficient water to
produce 200 mL, mix and filter. Dilute 5 mL of the filtrate
to 250 mL with O.OIM sodium hydroxide and measure the
absorbance of me resulting solution at the maximum at
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275 urn, Appendix II B. Calculate the content of C7HsN,O,
taking 650 as the value of A(I %, I cm) at the maximum at
275 urn.

For ethylenediamine
Weigh and powder 20 tablets. Shake a quantity of the
powdercontaining the equivalent of 0.3 g of aminophylline
with 20 mL of water, heat to 50° for 30 minutes and titrate
with 0.05M sulfuric acid VS, using bromocresol green solution as
indicator, until the colourchanges from blue to green.
Each mL of 0.05M sulfuric acid VS is equivalent to 3.005 mg
ofC,H.N,.

STORAGE
Aminophylline Prolonged-release Tablets should be kept in
an airtight container and protected from light.

LABELLING
llle quantity of aetite ingredient is stated in te
equivalent amountof anhydrous aminophylline.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listedunderAminophylline.

Amiodarone Infusion
Amiodarone Intravenous Infusion

Action and use
Potassium channel blocker, class ill antiarrhythmic.

DEFINITION
Amiodarone Infusion is a sterile solution containing
Amiadarone Hydrochloride. It is prepared by diluting
Amiodarone Sterile Concentrate with a suitable diluent in
accordance with the manufacturer's instructions.
The infusion campli<! with therequirements statedunder
Parenteral Preparations.

AMIODARONE STERILE CONCENTRATE
DEFINITION
Amiodarone Sterile Concentrate is a sterile solution of
Amiodarone Hydrochloride in a suitable diluent.
The concentrate complies Wilh the requirements for Concentrates
for Injections or Infusions stated underParenteral Preparations
and with thefollowing requirements.

Content of amiodarone hydrochloride,
C,sH"I,NO"HCI
95.0 to 105.0% of the stated amounr.

IDENTIFICATION
A. Extract a volume of the concentrate containing 0.3 g of
Amiodarone Hydrochloride with three 25-mL quantities of
dichloromemane. Dry the combined extracts overanhydrous
sodium sulfau, filter and evaporate to dryness. To the residue
add 2 mL of 1Msodium hydroxide and extract with 25 mL of
ether. Dry me extract overanhydrous sodium sulfate, filter and
evaporate to dryness. DIY the residue obtained under
reduced pressure overphosphorus pentoxide and dissolve in
2.5 mL of dichluromethane. The infrared absorpMn spectrum of
the resulting solution, Appendix II A, is concordant with the
reference spectrum of amiadarone (RS 008).

B. In the Assay, the principal peakin the chromatogram
obtained with solution (I) has the same retention time as the
peak in the chromatogram obtained with solution (2).
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TESTS
Colour of solution
Not more intense than reference $QlUfum BY4 or GY4)
Appendix N B, Method II.

Iodides
Prepare a solution containing 1 volume nitric acid,
20 volumes of water and 80 volumes of methanol
(solution A).

(I) Add 5.0 mL of a solution containing 0.0052% wlv of
potassium iodide to a volume of the sterile concentrate
containing 0040 g of Amiodarone Hydrochloride and dilute
to 50 mL withsolution A.
(2) Dilute 10.0 mL of a solution containing 0.0052% wlv of
potassium iodide to 50 mL with solution A.
Titrate solutions (I) and (2) with O.OOlM silver nitrate VS and

combined silver electrode. The volumeused for the titration
of solution (1) is not more than the volume required for the
titration of solution (2) (500 ppm).

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, usingthe following solutions in autanitn"le
(50%).

(I) Dilute a volume of the concentrate containing 50 mg of
Amiodarone Hydrochloride to 20 mL

(2) Dilute I volume of solution (I) to 500 volumes.

(3) 0.004% wlv of amiodarone impuriey D BPCRS.

(4) 0.0005% wlv each of amiodarone impuriey D BPCRS and
amiodarone impuriey E EPCRS.

(5) 0.1 % wlv of benzylakohol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with end-copped octadecy/silyl sili<a gelJarchromatography
(5 urn) (Wate", Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 240 urn.

(I) Inject 10 IlL of each solution.

(g) For solution (I), allow the chromatography to proceed
for 1.5 times the retention time of amiodarone.

MOBILE PHASE

Buffer solution pH 4.9. To 800 mL of water, add 3 mL of
glacial acetic add, adjust to pH 4.9 with di/ute ammonia Rl
and dilute (0 1000 mL with water.

30 volumesof methanol, 40 volumes of acetonitrile and
30 volumes of buffer solution pH 4.9.

Whenthe chromatograms arerecorded underthe prescribed
conditions the retention timesrelative to amiodarone
(retention timeabout 24 minutes) areimpurity D, about 0.3
and impurity E, about 0.4.

SYSTBM SUiTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurity D and impurity E is at least 3.5.

UMITS

In the chromatogram obtained with solution (I):
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the area of any peak corresponding to impurity D is not
greater than the area of the principal peak in the
chromatogram obtained wit.~ solution (3) (1.6%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any othersecondary peaksis not
greater than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard anypeakdue to benzyl alcohol and anypeakwith
an area less than 0.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.1 %).

ASSAY
Carry out me methodfor liquid chromarography,
Appendix ill D, using the following solutions in aceumitn"le

o.

(1) Dilute a volume of the concentrate containing 50 mg of
Amiodasone Hydrochloride to 100 mL.

(2) 0.05% wlv of amiodarone hydrochloride BPCRS.

(3) 0.0005% wlv each of amiodarone impuriey D BPCRS and
amiodarone impuriey E EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances maybe used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between thepeaks due to
impurity D and impurity E is at least 3.5.

DETERM.INATION OF CONTENT

Calculate the content of C,sHz,IzNO"HCI in the infusion
using the declared contentof C2~2912N03,HCI in
amiodarone hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph includethose under Amiodarone Hydrochloride.

STORAGE
Amiodarone Sterile Concentrate should be protected from
light.

Amiodarone Oral Suspension
NOTE: This monograph has been developed 10 cover unliunsed
formulations.

Action and use
Potassium channel blocker; class ill antiarrhythmic.

DEFINITION _
Amiodarone Oral Suspension is a suspension of Amiodarone
Hydrochloridein a suitable flavoured vehicle.
The oral suspension cqmplies with the requirements seated under
Oral Liquids and with thefollowing requirements. Where
appropriate, the oralsuspension aha complies with the
requirements statedunderUnlicensed Jrledicines.

Content of amiodarone hydrochloride,
Cz,Hz,IzNO"HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract a volume of the oral suspension containing 0.3 g
of Amiodarone Hydrochloride with three 25-mL quantities of

J
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dichloromethane. Dry the combined extracts over anhydrous
sodium sulfate, filter and evaporate to dryness. To me residue
add 2 mL of 1M sodium hydroxide and extract with 25 mL of
ether. Dry the extract over ar,hydrous sodium sulfau, filter and
evaporate to dryness. Dry the residue obtained under
reduced pressure over phosphorus pentoxide for about 2 hours
and dissolve in 2 mL of dichloromethane. The infrared
absorption spectrum of the resulting solution, Appendix n A, is
concordant with the reference spectrum of amiodarone
(RS 008).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar (0

that of the principal peak in the chromatogram obtained with
solution (2).

TESTS

Amiodarone Preparations 111-147
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Amiodarone Tablets
Action and use
Potassium channel blocker; class III antiarrhythmic.

DEFINITION
Amiodarone Tablets containAmiodarone Hydrochloride.
The tablets comply with the requirements statedunder Tablets and
with thefol/awing requirements.

Content of amiodarone hydrochloride,
c,sH"I,NO"HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.3 g of
Amiodarone Hydrochloride with 25 mL of dichloromahone,

2 mL of I M sodium hydroxide and extract with 25 mL of
ether. Dry the extract over anhydrous sodium sulfate, filter and
evaporate to dryness. Dry the residue obtained under
reduced pressure overphosphoms pemoxide and dissolve in
2.5 mL of dichloromethane. The infrared absorption spectrun: of
the resulting solution, Appendix IT A, is concordant with the
reference spectrum of amiodarone (RS 008).

Related substances
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions.
(I) Mix with the aid of ultrasound for 15 minutes a quantity
of the powdered tablets containing 50 mg of Amiodarone
Hydrochloride with 50 mL of methanol, allow to cool and
filter through a 0.45-J1D1 PTFE filler. Dilute I volume of the
solution to 2 volumeswith a mixture of equal volumesof
acetonitrile and water.
(2) Dilute I volume of solution (I) 10 50 volumes and
further dilute 1 volumeof the resulting solution to
10 volumes with a mixture of equalvolumes of acewnitrile
and water.

(3) Dilute I volume of solution (2) 10 4 volumes with a
mixture of equal volumes of aawnitri/e and water.
(4) Dissolve 10 mg each of amiodarone impurity D BPCRS
and amiodarone impun·ly E EPCRS in methanol and dilute to
50 mL with the same solvent.Dilute 1 volumeof the
solution to 200 volumes with a mixture of equal volumesof
acetonitrile and water.

CHROMATOGRAPHlC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with octadecylsi/yl silica gelfor chromaUJgraphy (5 pm) (Inertsil
ODS(2) is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1.0 mL per minute.
(d) Use a column temperature maintained at 30°.

(e) Use a detection wavelength of 240 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

30 volumes of methanol, 40 volumes of acetonitrile and
30 volumes of a mixture prepared in the following manner:
to 800 mL of water, add 3 mL of glacial acetic acid, adjust to
pH 4.9 with dilure ammonia Rl and dilute 10 1000 mL with
water.

SYSTEM SUITABILITY

The relative retention times withreference to amiodarone
(retention time about 24 minutes) are: impurity A, about
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0.26j impurity D, about 0.29; impurity E, about 0.37;
impurity B, about 0.49; impurity C, about 0.55j impurity GJ
about 0.62; impurity F, about 0.69.
The test is not validunless) in the chromatogram obtained
with solution (4), the resolution between the peaksdue to
impurity D and impurity E is at least3.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to impurity D is not
greater than2.5 times the area of the peakdue to impurity D
in the chromatogram obtained with solution (4) (0.5%);

the area of anyothersecondary peak is not greater than the
peakdue to emiodarone in the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of all the seconda ks is not ater
than 5 times the area of the peakdue to Amiodarone in the
chromatogram obtained with solution (2) (I.0%).

Disregard anypeak with an area less than the area of the
peakdue to amiodarone in the chromatogram obtainedwith
solution (3) (0.05%).

ASSAY
Weigh and powder 20 tablets, Carry out the method for
liquid chromaUJgraphy, Appendix III D, using the foUowing
solutions.
(I) Mix with the aid of ultrasound for 15 minutes a quantity
of the powdered tablets containing 50 mg of Amiodarone
Hydrochloride with 100 mL of methanol, allow to cool and
filter through a 0.45-~m PTFE filler. Dilute I volume of the
solution to 5 volumeswitha mixture of equal volumes of
acetonitrile and water.
(2) Dilute I volume of a 0.05% wlv solution of amiodarone
hydro<hloricle BPCRS in methanol to 5 volumes with a mixture
of equalvolumes of aaumim"le and water.
(3) Dissolve 10 mg each of amiadarone impurity D BPCRS
and amiodarone impun·ty E EPCRS in methanol and dilute to
50 mL with the same solvent. Dilute 1 mL of the solution to
200 mL with a mixture of equal volumes of ace","itrite and
water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurity D and impurity E is at least 3.5.

DETERMINATION OF CONTBNT

Calculate the content of C2sH2g}2N03,HCI in the tablets
using the declared content of C2sH2912N03JHCI in
amiodarone hydro~hI"ride BPCRS.

STORAGE
Amiodarone Tablets should be protected from light.
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Amisulpride Oral Solution
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Amisulpride Oral Solution contains AmisuJpride.
Theoralsolution complies with the requirements statedunder Oral
Liquids and with thefollowing requirements.

Content of amisulprlde, C 17H" N, O. S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromarography,
Appendix III A, using the following solutions.

(1) Dilute a quantity of the oral solution with sufficient
• 0

Amisulpride.

(2) 0.5% wlv of amisulpride BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F2S4

plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 4 ~L of each solution.

(d) Develop the plate to 10 em.

(e) After removal of the plate, dry in a current of wann air
and examineunder ultravWlet light (254 nm).

MOBILE PHASE

Shake 10 volumes of 6M.ammonia, 25 volumesof ethanol and
65 volumes of di-isopropyl ether, allow to separate and use the
upper layer.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtainedwith solution (l) is similar to
thatof the principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Acidity
pH, 4.5 to 6.5, Appendix V L.

Related substances
Carry out the method for liquid chromarography,
Appendix ill D, using the following solutions in the mobile
phase.
(1) Dilute a weighed quantity of the oral solution to produce
a solution containing 0.1% wlv of Amisulpride.
(2) Dilute 1 volume of solution (I) to 100 volumes and
dilute 1 volume of this solution to 5 volumes.
(3) 0.1 % wlv of amisulpride for system suitabilily BPCRS.

(4) Dilute 1 volume of solution (2) to 4 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped oay/siM amorphous organosilka polymer (5 um)
(Waters XTerra RP8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 30°.
(e) Use a detection wavelength of 240 om.

Amisulpride Preparations III-149

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 3 times the
retention time of amisulpride.

MOBILE PHASE

20 volumes of methanol and 80 voJumes of a solution
containing 0.68%wlv of potassium dihydrogen phosphate
previously adjusted to pH 8.0 with 6M ammonia.
When the chromatograms are recorded underthe prescribed
conditionsthe retention times relative to arnisulpride
(retention time about 10 minutes) are impurity E, about 0.2i
impurity B, about 0.3; impurity Ff, about 0.5 and
impurity F2, about 0.6.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3):

the resolution betweenthe peaksdue to impurity E and
impurity B is at least 2.0;
the resdution between the peaksdue to impurity Fl and
impurity F2 is at least 1.5.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurity BJ impurity F1 and
impurity F2 using the chromatogram obtained with solution
(3) and the chromatogram supplied with amisulpride far system
suitability BPCRS. Multiply the area of any peak
corresponding to impurity B by a correction factor of 0.28.
Combine the areas of the peaks corresponding to

impurity FI and impurity F2 (impurity F) and multiply by a
correction factor of 1.45.
In the chromatogram obtained with solution (1):

the area of anypeak corresponding to impurity E, impurity B
and impurity F is not greater than the area of the principal
peak in the chromatogram obtained with solution (2) (0.2%);

the area of any other secondary peak is not greater thanhalf
the area of the principal peakin the chromatogram obtained
with solution (2) (0.1%);

the sum of the areas of any secondary peaks is not greater than
2.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.5%).

Disregard anypeakwith an area less than the area of the
principal peak in the chromatogram obtainedwithsolution
(4) (0.05%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Dilute a quantity of the oralsolution withsufficient
mobile phase to produce a solution containing 0.01% wlvof
Amisulpride.

(2) 0.01% wlv of amisulpride BPCRS in the mobile phase.

(3) 0.1% wlv of amisulpridefor system suitabilifJI BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity E and
impurity B is at least 2.0;
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the resolution between the peaksdue to impurity F isomer 1
and impurity F isomer2 is at least 1.5.

DETERL\1INATION OF CONTENT

Determine the weight per mL of the oral solution,
AppendixV G, and calculate the content of Cl7Hz7N304S)
weight in volume, using the declared content of amisulpride
in amisulpride BPCRS.

IMPURlTlliS
The impurities limitedby the requirements of this
monograph include:
B. 4-amino-N-[(I-ethylpyrrolidin-2-yl)methyl]-5

(ethylsulfonyl)-2-hydroxybenzamide;

E. 4-amino-5-(ethylsulfonyl)-2-methoxybenzoic acid;

F. 4-amino-N-([(2RS)-I-ethyl-I-oxidopyrrolidin-2-yl)
llIedtyij-5-{etb .
as two peaksdue to enantiomers El and F2).

Amisulpride Tablets
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Amisulpride Tablets contain Amisulpride.

The tablets """ply with the requirements statedunder Tablets and
wi!h thefollowing requirements.

Content of amlsulpride, C 17H2,N, O, S
95.010 105.0% of the staled amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 100 mg
of Amisulpride with 10 mL of dichlorome!hane, mix with the
aid of ultrasound and filter. Evaporate the filtrate to dryness
at a temperature not exceeding30°. The infrared absorpu"on
spectrum of the residue, Appendix IT A, is concordant with
the reference spe<trnm of amisulpride (RS 461).

TESTS
Dlssolutlon
Complieswith the dissolution test for tablets and capsules,
Appendix XU B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL ofO.IM hydrodlloric acid, at a temperature of
37°, as the medium.

PROCEDURE

(I) After 45 minutes withdsaw a sample of the medium and
measure the absorbance of the filtered sample,diluted with
the dissolution medium if necessary to produce a solution
containing 0.0011% wlvof Amlsulpride, at the maximum at
about 280 nm, Appendix IT Busing O.IM hydrochloric acid in
the reference cell.
(2) Measuse the absorbance of a 0.00II % wlv solution of
amisulpride BPCRS in O.IM hydrochloric acidusing
O.IM hydrodlloric acidin the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of amisuJpride, CI1H27NjO"S, in
the mediumfrom the absorbances obtained and usingthe
declared contentof C17H27NjO"S, in amisulpn'Je BPCRS.
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UMlTS

The amountof amisulpride released is not less than75% (Q)
of the stated amount.

Related substances
Carry out the method for liquid ,hromawgraphy,
Appendix ill D, using the following solutions in the mobile
phase.
(1) Shake a quantity of powdered tablets containing 0.4 g of
Amisulpride with 90 mL of the mobile phase, add sufficient
mobile phase 10 produce 100 mL and filler (using an ash-free
filter paper). Dilute 1 volumeof the filtrate to 4 volumes.
(2) Dilute I volume of solution (1) 10 100 volumes, and
dilute I volumeof this solution to 5 volumes.
(3) 0.1 % wlv of amisulpride for system suitability BPCRS.
(4) Dilute I volume of solution (2) to 4 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-copped octy/silyl amorphous organosJica polymer (5 urn)
(Waters XTerra RP8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature ofJO°.

(e) Use a detection wavelength of 240 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 3 times the
retention time of amisuJpride.

MOBlLE PHASE

20 volumesof methanol and 80 volwnes of a solution
containing 0.68% wlv of potassium dihydrogen orthophosphale
previously adjusted to pH 8.0 with 6M ammonia.
When the chromatograms are recorded under the prescribed
conditions the retention times relative to amisuJpride
(retention time about 10 minutes) are impurity B, about 0.2;
impurity B, about 0.3; impurity FI, about 0.5 and
impurity F2, about 0.6.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity E and
impurity B is at least 2.0;
the resolution betweenthe peaks due to impurity F isomer 1
and impurity F isomer2 is at least 1.5.

UMITS

Identify anypeaks in the chromatogram obtained with
solution (I) corresponding to impurity B, impurity Fl and
impurity F2 using the chromatogram obtained with solution
(3) and the chromatogram supplied with amisulpride for system
suitabUity BPCRS. Multiply the area of any peak '
corresponding to impurity B by a correction factor of 0.28.
Combinethe areas of the 2 isomerpeakscorresponding to
impurity F 1 and impurity F2 (impurity F) and multiply by a
correction factor of 1.45.
In the chromatogram obtained with solution (I):

the area of anypeak corresponding to impurity E, impurity B
and impurity F is not greater than the area of the principal
peak in the chromatogram obtained with solution (2) (0.2%);

the area of any otherswmdary peak is not greater thanhalf
the area of the principal peakin the chromatogram obtained
with solution (2) (0.1%);
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the swn of the areas of any secondary pooks is not greater than
2.5 timesthe area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard anypeakwith an area less than the area of the
principal peakin the chromatogram obtained withsolution
(4) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chroma",graphy, Appendix III D, using the following
solutions in mobile phase.
(I) Shake a quantity of powdered tablets containing 0.4 g of
Amisulpride with 90 mL of the mobilephase,add sufficient
mobile phase to produce 100 mL and IiIter (using an ash-free
Iilter paper). Dilute I volume of filtrate '0 40 volumes.

(2) 0.01% wlv of amisulpride BPCRS.
------.("13i\-)il6ri.If'l~lrowfv of umisulpli"dt Jol system suitub' .

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances mayhe used.

SYSTEM SUITABlUTY

The test is not valid unless) in the chromatogram obtained
with solution (3):

the resolution betweenthe peaks due to impurity E and
impurity B is at least 2.0;

the resolution between the peaks due to impurity F isomer 1
andimpurity F isomer2 is at least 1.5.

DETERMINATION OF CONTENT

Calculate the contentof C17H27N30"S in the tablets using
the declared content of amisulpride in amisuipniJe BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include:
B. 4-amino-N-[(I-ethylpyrrotidin-2-yl)methyl)-5

(ethylsulfonyl)-2-hydroxybenzamide;

E. 4-amino-5-(ethylsulfonyl)-2-methoxybenzoic acid;

F. 4-amino-N- [[(2RS) -I-ethyl-I-oxidopyrrolidin-2-yl]
methyl)-5-(ethylsulfonyl)-2-methoxybenzamide (observed
as two peaks due to enantiomers Fl andF2).

Amitriptyline Oral Solution
Action and use
Monoamine reuprake inhibitor; tricyclic antidepressant.

DEFINITION
Amitriptyline Oral Solution is a solution of Amitriptyline
Hydrochloride in a suitable vehicle.

The oralsolution complies with the requirements staud under Oral
Liquids andwiththefollowing requirements.

Content of amitriptyline hydrochloride, C,,,",,N,HCI
95.0 to 105.0% of the statedamount. '

IDENTIFICATION
A. Carry out the method for thin-layer chroma",graphy,
Appendix ill A) using the following solutions in 1 volumeof
2M hydrochloric acidand 9 volumes of ethanol(96%).
(I) Dilute a quantity of the oral solution containing 50 mg of
Amitriptyline Hydrochloride to 25 mL.

(2) 0.2% wlv of amitriptyline hydrochloride BPCRS.
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(3) 0.4% wlv each of amitriptyline hydrochlaride BPCRS and
nonriptyline hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating n1ica gelFm (Merck silica gel 60 F",
platesaresuitable).
(b) Use the mobile phase as described below.
(c) Apply 2 fIL of each solution.

(d) Develop the plate '0 15 em.

(e) After removal of the plate) dry in airand examine
immediately under ultraviolet light (254 nnt!.

MOBILE PHASE

5 volumes of diethylamine, 15 volumes of ethylcuetate and
85 volumes of cycJohexane.

SYSTEM SUITABIliTY

e es IS no v I ess e coma ogram 0 me WI

solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in positionand colourto that of the
principal spot in the chromatogram obtained with
solution (2).

B. In the Assay) the retention time of the principal peakin
the chromatogram obtainedwith solution (1) is similar to
thatof me peak in the chromatogram obtained with
solution (2).

TESTS

ACIDITY
pH, 2.5 to 3.5, Appendix V L
Related substances
Carry out the method for liquid chromawgraphy,
Appendix. III D J using the following solutions in the mobile
phase.
(I) Dilute a quantity of the oral solution containing 50 mg of
Amitriptyline Hydrochloride to 50 mL.

(2) Dilute I volume of solution (I) to 100 volumes, further
dilutl 2 volume of this solution to 5 volumes.
(3) 0.001 % wlv of amitriptyline hydrochloride BPCRS,
0.001 % wlv of cyclobenzaprine hydrochloride BPCRS
(impurity B) and 0.0002% wlv of dibenzosuberone BPCRS
(impurity A).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (IS em x 4.6 mm) packed
with end-capped polar embedded acta<l«ylsilyl amorphous
arganosilica polymer for chroma",graphy (5 pm} (Wate",
X-Terra RP 18 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.2 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detecrion wavelength of 220 om.
(Q Inject I 0 ~L of each solution.

(g) For solution (1) allow the chromatography to proceed for
3.5 times the retention time of amitriptyline.

MOBILE PHASE

35 volumes of acetanitrile and 65 volumes of a 0.523% wlv
solution of dipotassium hydrogen orthophosphate) previously
adjusted '0 pH 7,0 with onhophosphoric acid.
When the chromatograms arerecorded under the prescribed
conditions) the relative retentions with reference to
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amitriptyline (retention time about 12 minutes) are:
impurity B, about 0.9 and impurity A, about 2.7.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between cyclobenzaprine and
amitriptyline is at least2.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to dibenzosuberone is not
greater than the area of the peakdue to dibenzosuberone in
the chromatogram obtained with solution (3) (0.2%);

the area of any peak corresponding to cyclobenzaprine is not
greater than 0.2 times the area of the peak due
cyclobenzaprine in the chromatogram obtainedwith solution
3 0.2%'

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

me sum of impurities is not greater than0.50%;

Disregard any peakwith an area less than half the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in the mobile
phase.
(I) Dilute a weighed quantity of the oralsolution containing
10 mg of Amitriptyline Hydrochloride to 100 mL
(2) 0.01% wlv of amilriptyline hydrochWride BPCRS.

(3) 0.00 I% wlv of amilriptyline hydrochloride BPCRS,
0.001 % wlv of cyckJbenzaprine hydrochioritk BPCRS and
0.0002% wlv of dibenzosuberone BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between cyclobenzaprine and
amitriptyline is at least 2.0.

DETERM.1NATION OF CONTENT

Determine the weightper mL of the OralSolution,
Appendix V G, and calculate the content of CwH,,N,HCl,
weightin volume, using the declared content of C:!oH23N,
HCl in amilriptyline hydrochloride BPCRS.

STORAGE
Amitriptyline Oral Solution should be protected from light.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underAmitriptyline
Hydrochloritk.
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Amitriptyline Tablets
Action and use
Monoamine reuptake inhibitor; tricyclic antidepressant.

DEFINITION
Amitriptyline Tablets contain Amitriptyline Hydrochloride.
They arecoated.
The tablets comply with the requirements SUIted under Tablets and
with thefol/cwing requirements.

Content of amitriptyline hydrochloride, C,oH,,N,HCI
90.0 to 1l0.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 20 mg
of Amitriptyline Hydrochloride with 10 mL of acetone, filter. .

the dried residue,Appendix II A, is concordant with the
reference spectrum of amitriptyline hydrochloride (RS 501).

TESTS
Dissolution
Comply with the requirements in the dissolution test for tablets
and capsules, AppendixXIl B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(I) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, dilutedwith the dissolution
medium if necessary, to producea solution expectedto
contain 0.0011 % wlv of Amitriptyline Hydrochloride.

(2) 0.0011% wlv of amitriptyline hydrochloride BPCRS in the
dissolutionmedium.
(3) 0.001% wlv each of amilriptyline hydrochWride BPCRS and
cyckJbenzaprine hydrochloride BPCRS in the dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped polar-embedded ocradecy/si/yl amorphous
organosiJica polymer for chromatography (5~m) (Waters X-Terra
RP 18 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.2 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 220 urn.

(0 Inject 100 flLof each solution.

MOBILE PHASE

35 volumes of acetonitrile and 65 volumes of a 0.523% wlv
solution of dipotassium hydrogen ortlwphosphate, previously
adjusted to pH 7.0 with onhophosphoric acid.

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
cyclobenzaprine hydrochloride and amitriptyline
hydrochloride is at least 2.0.

J
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DETERi\1INATION OF CONTENT

Calculate the total contenr of C2oH2~,HCI in the medium
using the deciared content of C2oH2JN,HCi in amirripty!ine
hydrochloride BPCRS.

LIMITS

The amountof C2oH2JN,HCl released is not less than 75%
(Q) of the stated amount.

Related substances
Carryout the method for liquid chromatography,
Appendix In D, using the following solutions in the mobile
phase.
(1) Shake a quantity of the powdered tablets containing
50 mg of Amitriptyline Hydrochloride with 25 mL of the
mobilephase, dilute to 50 mL with the same solvent and
filter.
(2) Dilute I volume of solution (I) to 100 volumes, further
dilute 1 volume of this solution to 5 volwnes.

(3) 0.001 % wlv of amitriptyline hydrochloride BPCRS,
0.001 % wlv of cydobenzaptine hydrochloride BPCRS
(impurity B) and 0.00025% w/v of dibenzosuberone BPCRS
(impurity A).

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described underDissolution
may be used with an injection volume of 10 ,..L and, for
solution (I), a run time of 3 times the retention time of the
peak due to amitriptyline.
When the chromatograms are recorded under the prescribed
conditions the retention times relative to amitriptyline
(retention time about 1~ minutes) are; impurity B, about0.9
and impurity A, about 2.7.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity B and amitriptyline is at least 2.0.

LIMITS

In the chromatogram obtained with solution (I):
the area of anypeak corresponding to dibenzosuberone is not
greater than Ute area of the peakdue to dibenzosuberone in
the chromatogram obtained with solution (3) (0.25%);

the area of any peakcorresponding to cyclobenzaprine
hydrochloride is not greater than0.2 times the area of the
peak due to cyclobenzaprine hydrochloride in the
chromatogram obtained with solution (3) (0.2%);

the area of any other secondary peak is not more than the area
of the principal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of impurities is not greater than 0.50%;
Disregard any peak with an area less than half the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liIJuid chromatography,
Appendix ill D, using the following solutions.
(I) Forfilm-coated "'blets Add 50 mL of O.IM hydrochlori< acid
to 10 tablets, shake vigorously until the tablets arecompletely
disintegrated, add 100 mL of methanol and shake for
30 minutes. Dilute the suspension to 200 mL with methanol,
centrifuge and dilute a volume of the supernatant liquid
containing 25 mg of Amitriptyline Hydrochloride to 100 mL
with methanol (50%).
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Forsugar-coated tablets Weigh and powder 20 tablets. Shake a
quantity of the powdercontaining 50 mg of Amitriptyline
Hydrochloride with 50 mL of O.1M hydrochloric add for
30 minutes, add 100 mL of methanol and shake for
30 minutes. Dilute the suspension to 200 mL with waterJ

centrifuge and use the supernatant liquid.
(2) Dissolve 50 mg of amitriptyline hydrochknide BPCRS in
10 mL of methanol and dilute to 200 mL with methanol
(50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 mm) packed
with end-eapped octade<y/si/yl sitka gelfor chromawgraphy
(10 pm) (Nucleosil CI8 is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
c se a ow rate 0 per nunute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 239 nm.

(I) Inject 20 pL of each solution.

MOBILE PHASE

0.03M sodium hexanesu/fonate in a mixture of equalvolumes
of water and acetonitrile, adjusted to pH 4~5 by the addition of
glacial acetic acid.

DETERJ\1INATION OF CONTENT

Calculate the content of C2oH2JN,HCl in the tablets using
the declared contentof C2oH2~,HCl in amiln"p~litle

hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph includethose listed underAmitriptyline
Hydrochloride.

Amlodipine Oral Solution
Action and use
Calciumchannel blocker.

DEFINTI10N
Amlodipine Oral Solutioncontains Amlodipine Besllare in a
suitable vehicle.
The oralsolution complies with the requirements statedunder Oral
Liquids and with the!oOowing requirements.

Content of amfodfplne, C2oH2SClN20S
95.0 to 105.0% of the stated amount.

IDENflFICATION
A. Carry out the method for thin-layer chromawgraplry,
Appendix ill AJ usingthe following solutions.
(I) Shake a quantity of the oral solution containing the
equivalent of 5 mg of amlodipine with 20 mL of
dichloromethane for 30 minutes. Centrifuge, allow to separate
and use the lower layer.
(2) 0.035% w/v of amlodipine besilate BPCRS in
dichloromethone.

CHROAlATOGRAPHIC CONDITIONS

(a) Use as the coating ocladecy!silyl sitka gel (Macherey Nagel
RP-18 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 ul, of each solution.

(d) Develop the plate to 15 cm.
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(e) After removal of the plate,dryin airand examine under
ultraviolet light (366 nm). .

MOBILE PHASE

2 volumes of a 10% wlv solutionof ammonia, 4 volumes of
methanol and 17 volumes of ethylacetate.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds in position to the principal spot in
the chromatogram obtainedwithsolution (2).
B. In the Assay, the chromatogram obtained withsolution
(1) shows a peak with the same retention time as the
principal peakin the chromatogram obtained with
solution (2).

TESTS
e ate su stances

Can}' out the method for liquid chromawgraphy,
Appendixm D J using the following solutions prepared in a
mixture of 45 volumes of 0.03M potassium dihydrogen
orthophosphare and 55 volumes of methanol.
(1) Dilute a quantity of the oralsolution to produce a
solution containing the equivalent of 0.025% wlv of
amlodipine.

(2) Dilute I volume of solution (I) to 100 volumes and
further dilute 1 volume to 5 volumes.
(3) 0.025% wlv of amlodipine forpeak identification EPGRS.
(4) 0.00025% wlv of amlodipine impurity 1 BPGRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with oaadecylsiJyI silica gelfor chromawgraphy (2.6 urn)
(Kinetex CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.6 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 238 nm.

(I) Inject I0 ~L of each solution.

Mobile phaseA 45 volumes of 0.03M potassium dihydrogen
onhophosphate, adjusted to pH 3.0 with onhophosphori<: acid,
and 55 volumes of methanol.
Mobile phase B 30 volumes of 0.03M potassium dihydrogen
orthophosphate, adjusted to pH 3.0 with onhoplwsphori<: acid,
and 70 volumes of methanol.
When the chromatograms arerecorded under the prescribed
conditions the relative retentions with reference to
amlodipine (retentiontime about 8 minutes)are: impurity D,
about 0.5; impurity F, about 0.7; impurity E, about 1.5,
impurity G, about 1.7, impurity B, about 2.0, impurity 1,
about 2.1 and impurity A, about 3.5.

TIme Mobile phase A Mobilephalle B Comment

(MInutes) (%v/Y) (%v/Y)

0-8 100 • lsocranc

6-13 ,00-.. 0---)100 lineargradient

,3-34 o '00 isocratic

34-35 ....'00 ,00-.. linearl)f8dient

35-45 100 • re-equilibratlon
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SYSTEM SUITABILITY

The test is not valid unless, in me chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity F and amlodipine is at least 5.5.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) due to impurities D, E and F using the
chromatogram obtainedwith solution (3) and identify any
peakdue to impurity 1 using the chromatogram obtained
with solution (4). Multiply the area of any peaks
corresponding to impurity D and impurity 1 by a correction
factor of 2.9 and any peakcorresponding to impurity E by a
correction factor of 1.3.

In the chromatogram obtained with solution (1):

the area of anypeakcorresponding to impurity D is not
greater than 5 times the area of the pnncrp pea in e
chromatogram obtained with solution (2) (1.0%);

the area of anypeakcorresponding to impurity E or F is not
greater than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5% of each);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of aU secondary peaks is not greater than
10 times the area of the principal peakin the chromatogram
obtained with solution (2) (2.0%).

Disregard anypeakwith an area less than halfthe area of the
principal peakin the chromatogram obtainedwith solution
(2) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions prepared in a
mixture of 45 volumes of 0.03M potassium dihydrogen
ort/wphosphate and 55 volumes of methanol.
(I) Dilute a weighed quantity of the oral solution to produce
a solution containing the equivalent of 0.005% wlv of
amJodipine.

(2) 0.0069% wlv of amlodipine besilate BPGRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromawgraphy (2.6 pm)
(Kinetex CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.6 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of238 nm.

(I) Inject I0 ~L of each solution.

MOBILE PHASB •

45 volumes of 0.03M potassium dihydrogen orthoplwsphate,
adjusted to pH 3.0 with orthophosphori<: acid, and 55 volumes
of methanol.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the symmetry faetor of the peak due to
amJodipine is less than 2.0 .

DETERMINATION OF CONTENT

Determine the weight per mL of the oral solution,
Appendix V G, and calculate the content of amlodlpine,
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CZoH2SCIN20SJ weight in volume using the declared content
of C,oH"CIN,O, in amWdipine besilate BPCRS.

STORAGE
Amlodipine Oral Solution should be stored at a temperarure
of 2° £0 8°,

LABELLING
The quantity of the activeingredient is stated in terms of the
equivalent amount of amlodipine.

IMPURITffiS
The impurities limited by the requirements of this
monograph include A, B, D, E, F and G listed under
AmJodipine Besilate and:

HN 0
\...J

I. 5-ethyl 7-methyl 6-(2-cWorophenyl)-8-methyl-3,4,6,7
tetrahydro-2H-l,4-benzoxazine-5J7-dicarboxylate

Amlodipine Besi/ate Tablets
Action and use
Calcium channel blocker.

DEFINmON
AmIodipine Besilate Tablets contain AmIodipine Hesitate.
The tablets romply wi,h lite requirements stated under Tablets and
willt .hefolWwing requirements.

Content of amlodipine, CzoHzsClNzOs
95.0 [Q 105.0% of the stated amount.

IDENTIFICATION
Shakea quantity of the powdered tablets containing the
equivalent of 50 mg of amlodipine with 10 mL of methanol;
filterand evaporate to dryness. Dry the residue at 40° to 60°.
The infrared absorption spectrum of the residue,
Appendix nA, is concordant with the reference spearum of
amlodipine besilate (RS 489). The absence of peaks at about
1570 em", 1345 ern" and 875 em" distinguishes between
amlodipine maleate (RS 491). The presence of peaks at
about 995 em", and 730 em", and the absence of e peak at
about 780 cm', distinguishes between amlodipine mesllare
(RS 490).

TESTS
Dissolution
Complywith the requirements in the dissolution test/or tablets
and capsules, Appendix XU B I.

TEST CONDITIONS

(a) Use Apparatus 2 with a PTFE-coated or non-metallic
paddle, rotating the paddleat 50 revolutions perminute.
(b) Use 900 mL ofO.OIM hydroch1vric acid, at a temperature
of 37°, as the medium.

PROCEDURE

(1) After 20 minutes withdraw a sample of the medium and
measure the absorbanu of the filtered sample, diluted with
the dissolution medium if necessary, to produce a solution
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expected to contain the equivalent of 0.00056% wlv of
amlodipine, at 238 run, Appendix Il B using dissolution
medium in the reference cell.
(2) Measure the absorbance of a 0.00078% wlv solution of
amlodipine besi/ate BPCRS indissolulion medium using
dissolution medium in the reference cell.

DETERJ.\UNATION OF CONTENT

Calculate the total contentof amlodipine, C2oH2jC1N20j, in
the medium from the absorbances obtained and usingthe
declared content of C2oH25ClN20j in amlodipine
besllate BPCRS.

LIMITS

The amount of amlodipine released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquid chromategraphy,
Appendix In D, using the following solutions prepared in a
mixture of 45 volumes of 0.03M potassium dihydrogen
orthophosphate and 55 volumes of methanol (solution A).
(I) Dispersea quantity of the powdered tablets containing
the equivalent of 25 mg of amlodipine in 10 mLof water.
Add 50 mL of solution A and mix with the aid of ultrasound
Cor at least 20 minutes. AUow to cool, and dilute to 100 mL
with solution A. Centrifuge and use the supernatant liquid.
(2) Dilute I volume of solution (I) to 100 volumes and
further dilute 1 volume to 5 volumes.
(3) 0.025% wlv of amlodipine forpeak idendfiauion EPCRS.
(4) 0.00025% wlv of amlodipine impuri,y 1 BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (2.6 pm)
(Kinetex CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rateof 0.6 mL perminute.
(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of 238 om.

(I) Inject I 0 ~L of each solution.

Mobile phase A 45 volumes of 0.03M pouusium dihydrogen
orthophosphate, adjusted to pH 3.0 with onhophosphoric acid,
and 55 volumesof methanol.
Mobil< phase B 30 volumes of 0.03M potassium dihydrogen
orlhophosphate, adjusted to pH 3.0 with onhophosphoric acid,
and 70 volumes of m"hanol.
When the chromatograms arerecorded underthe prescribed
conditions the retentions relative to amIodipine (retention
time about 8 minutes) are: impurity D, about0.5;
impurity F, about 0.7; impurity E, about 1.5; impurity G,
about 1.7; impurity B, about 2.0; impurity I, about 2.1 and
impurity A, about 3.5.

TJme (MInutes) Moblle phase A Mobile phase B Comment
("/0 vlv) rio vlv)

0-8 100 0 isocratic

S-l3 ioe-,o 0 ..... 100 lineargradient

13-'" 0 100 isocratic

34-35 0 ..... 100 100..... 0 linear gradient

35-45 100 0 re-equilibration
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HN 0
\......./

I. 5-ethyl 7-methyl 6-(2-chlorophenyl)-8-methyl-3,4,6,7
tetrahydro-2H-I,4-benzoxazine-5,7-dicarbcxylate

Aromatic Ammonia Solution
Sal Volatile Solution

DEFINITION

25.
0.3mL
0.5mL

37.5 mL
67.5 mL

Sufficient 10produce 1000 mL

Anunonium Bicarbonate
Nutmtg Oil
Lemon Oil
Elhanol(90 percent)
Streng Ammonia Solution
Purified Water, freshly boiled and
cooled

DETERMINATION OF CONTENT

Calculate the content of amlodipine, C2oH2')CJN20 5, in the
tablets using the declared content of ~oH25CIN205 in
amlodipine besikue BPCRS.

LABELLING
The quantity of the active ingredient is stated in terms of the
equivalent amount of amlodipine.

IMPURITIES
The impurities limitedby the requirements of this
monograph include A~ B) D~ E) F and G listedunder
Amlodipine Besilateand:

Extemporaneous preparation
The following directions apply.

Dissolve the Ammonium Bicarbonate in 800 mL of the
Purified Water. Separately dissolve the Lemon Oil and the
Nutmeg Oil in the Ethanol (90 per cent). Add the ethanolic
solution to the aqueous solution and add the Strong
Ammonia Solution and sufficient Purified Water to produce
1000 mL. Add 25 g of previously sterilised Purified Talc,
shake, allow to stand for a few hours, shaking occasionally)
and filter.

Content of free ammonia, NH3

1.12 to 1.25% wlv.

Content ofammonium carbonate) <NH4hC0 3
2.76 to 3.24% wly.

TESTS
Ethanol content
2.6 to 35% vlv when determined by the following method.

Carryout the method for gas chromatography)
Appendix ill B, using the following solutions:

(I) 1.5% vlv of absolute ethanol and 1.5% vlv of propan-l-ol
(internal standard).

(2) Dilute a volume of the preparation being examined with
water to containbetween 1.0% and 2.0% vlv of ethanol.
(3) Prepare solution in the same manneras solution (2) but
addingsufficient of the internal standard to produce a final
concentration of 1.5% vlv.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue (0

impurity F and amlodipine is at least 5.5.

liMITS

Identify any peaks in the chromatogram obtained with
solution (I) due to impurities D and E using the
chromatogram obtained with solution (3) and identify any
peak due to impurity 1 using the chromatogram obtained
with solution (4). Multiply the area of any peaks
corresponding to impurity D and impurity 1 by a correction
factor of 2.9 and anypeakcorresponding [0 impurity E by a
correction factor of 1.3.

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to impurity D or
irnpunty IS not greater an . times e area 0 e
principal peakin the chromatogram obtained with solution
(2) (0.5% of each);

the area of any other secondary peak is not greater than the
area of me principal peak in the chromatogram obtainedwith
solution (2) (0.2%);

the swn of the areas of any secondary peaks is not greater than
5 times the area of the principal peakin the chromatogram
obtained with solution (2) (1.0%).

Disregard any peakwith an area less thanhalf the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for lilJuid chromawgraphy,
Appendix ill D, using the following solutions.

Solution B 15 volumes of autonitrile~ 35 volumes of methanol
and 50 volumes of 0.7% vlv of triethylamine in water, adjusted
to pH 3.0 with ortMphosphori< acid.
(I) Disperse with the aid of ultrasound 10 whole tablets in
150 mL of solution B and dilute to produce 500 mL with
the same solution. Filter through a 0.45-1UD nylon filter and
dilute the filtrate with sufficient solutionB to producea
solution containing 0.0012% wlv ofamlodipine.
(2) 0.0017% wlv of amlcdipine bcsilau BPCRS in solution B.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oetadc<ylsilyl silica gelfor chromawgraphy (5 IUD) (Hypersil
CI8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1 mLper minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 240 om.

(t) Inject 20 ~L of each solution.

MOBILE PHASB

30 volumes of 0.7% vlv of triethylamine in water, adjusted to
pH 3.0 with orthophosphoric acid, 35 volumes of aawni"'e
and 35 volumes of methanol.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the symmetry factor of the peak due to
amlodipine is less than 2.5.
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Aromatic Ammonia Spirit
Sal Volatile Spirit

DEFINITION

Extemporaneous preparation
The following directions apply.

Distil a mixture of the Lemon Oil, the Nutmeg Oil, the
Ethanol (90 per cent) and 315 mL of Purified Water.
Reserve the first 815 mL of distillate. Distil a further 55 mL

CHROMATOGRAPHIC CONDITIONS

(a) Use a column (1.5 m x 4 mm) packed with porous
polymer beads (100 to 120 mesh) (Porapak Q and
Chromosorb 101 are suitable).

(b) Use helium as the carrier gas at 1.7 mL per minme.
(c) Use isothermal conditions maintained at 150°.
(d) Use an inlet temperature of 110'.

(e) Use a flame ionisation detector at a temperature of 170°,

(I) Inject 1 ~L of each solution.

DETERMINATION OF CONTENT

Calculate the percentage contentof ethanol in the solution
from the areas of the peaks due to ethanol in the
chromatograms obtained with solutions (1) and (3).

Weight per mL

Nutmeg Oil
Lemon Oil
Ethanol(90 percent)
Ammonium Bicarbonate
StrongAmmonia Solution
Purified Water

aml,

5mL
750 mL

25.
67.5 mL

Sufficient (0 produce 1000 mL

ASSAY
For free ammonia
To 20 mL add 50 mL of 1Mhydrochloric acidVS, boil, cool
and titrate the excess of acid with 1M sodium hydroxide VS
using methyl red solutian as indicator. Each mL of 1M
hydrochlori< acidVS, after subtraction of the volume of 1M
sodium hydroxide VS required in the Assay for ammonium
carbonate, is equivalent to 17.03 mg ofNH3.

For ammonium carbonate
To 20 mL add 25 mL of 1Msodium hydroxide VS and 40 mL
of barium chloride solution, heat on a water bathfor
15 minutes, cool, add 10 mL offormaldehyde solutian
previously neutralised to. thymol blue solulWn and titrate the
excess of alkali with 1Mhydrochloric acid VS, using thymol blue
solution as indicator, to the grey colourindicative of pH 8.8.
Each mL of 1M sodium hydroxide VS is equivalent to
48.04 mg of (NH,)2CO,.

Dilute Ammonia Solution
DEFINITION
Dilute Ammonia Solution contains 10%wlw of ammonia.
It is prepared by diluting Strong Ammonia Solution with
freshly boiled and cooled Purified Water.

Content of ammonia, NH)
9.5 to 10.5% wlw.

TESTS
Relative density
0.958 to 0.962, Appendix V G.

ASSAY
Weigh 6 g into 50 mL of 1M hydrochloric acid VS and titrate
the excess of acid with 1Msodium hydroxide VS using methyl
red solution as indicator. Each mL of 1Mhydrochloric acidVS
is equivalent to 17.03mg ofNH3•

When ammonia solution is prescribed or demanded, Dilute
Ammonia Solution shall be dispensed or supplied.

and add theAmmonium Bicarbonate and the Strong
Ammonia Solution to the distillate. Heat on a water bath to
60° in a sealed bottle of not less than 120 mL capacity,
shaking occasionally, until solution is complete, cool, filter
through absorbent cotton, mix the filtrate with the reserved
distillate, add sufficient Purified Water to produce 1000 mL
and mix.
The spin't complies with therequirements statedunder Spin'u and
with thefollowing requirements.

Content of free ammonia, NH3

1.12 to 1.30% wlv.

Content ofammonium carbonate, (NH4)2C03
2.16 to 3.24% wlv.

TESTS
Ethanol content
64 to 10% vlv, Appendix vm F.
Weight per mL
0.880 to 0.893 g, Appendix V G.

ASSAY
For free ammonia
To 20 mL add 50 mL of 1Mhydrochlori< acid VS. boil, cool
and titrate the excess of acid with 1M sodium hydroxide VS
using meJhyl redsolution as indicator. EachmL of 1M
hydrochlork add VS, after subtraction of the volume of 1M
sodium hydroxide VS required in the Assay for ammonium
carbonate, is equivalent to 17.03 mg ofNH).

For ammonium carbonate
To 20 mL add 25 mL of 1Msodium hydroxide VS and 40 mL
of barium chloride solution) heat on a water bath for
15 minutes) cool, add 10 rnLofjormaldehyde solution
previously neutralised to thymol blue solution and tin-ate the
excess of alkali with 1Mhydrochloric acidVS, using thymol blue
solution as indicator, to the grey colour indicative of pH 8.8.
Each mL of 1Msodium hydroxide VS is equivalent to
48.04 mg of (NiI.hCO,.
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Strong Ammonium Acetate Solution
DEFINITION

Ammonium Bicarbonate
GlacialAceticAcid
StrongAnunoniaSolution
Purified Water. freshly boiledand cooled

470g
453 g

A sufficient quantity
Sufficientto produce Jooo mL

ASSAY
To I mL add 20 mL of water and titrate with O.lM siner
nitrate VS determining the end point potentiometrically.
EachmL of a.1Msilvernitrate VS is equivalent to 5.349 mg
ofNH.,CI.

Extemporaneous preparation
The following directions apply.

Dissolve the Ammoniwn Bicarbonate by addinggradually to
the Glacial Acetic Acid diluted with 350 mL of Purified
Water. Add Strong Anunonia Solution until 0.05 mL of the
resulting solution diluted with 0.5 mLof watergives a full
blue colour with 0.05 mL of bromothymol blue solution R3 and
a full yellow<010\1£ with 0.05 mL of thymol bh" so . .

Amoxicillin Capsules
Action and use
Penicillin antibacterial.

DEFINITION
Amoxicillin CapsulescontainAmoxicillin Trihydrate.
Thecapsules comply Wl'th the requirements stated under Capsules. ..

Ammonium Chloride Mixture
Ammonium Chloride Oral Solution

The mixture complies Wlih the requirements SUIted under Oral
Liquids and with thejollowing requirements.

Content of anunonium chloride, NlltCI
9.50 to 10.66% w/v.

DEFINITION
Ammonium Chloride Mixture is an oralsolution containing
10% wlv of Ammonium Chloride in a suitable vehicle

.,containing Aromatic Ammonia Solution and Liquorice
Liquid Extract.

Extemporaneous preparation
It is recently prepared according to the following formula.

about 100 mL of StrongAmmoniaSolution is required.
Add sufficient Purified Water to produce 1000 mL.

Content of ammonium acetate, CZH7NOz
55.0 to 60.0% wlv.

TESTS
Acidity or alkalinity
pH of a 10% vlv solution, 7.0 to 8.0, Appendix V L.

WeIght per mL
1.085 to 1.095 g, Appendix V G.

ASSAY
To 5 mL add 50 mL of woter and 12 mL ofjormoldehyde
solution previously neutralised to phenolphthalein solution RJ
and titrate with 1M sodium hydroxide VS using phenolphthalein
solution R1 as indicator. Each mL of 1Msodium hydroxide VS
is equivalent to 77.08 mg of C,H7NO,.

STORAGE
StrongAmmoniumAcetate Solution should be kept in lead
free glass containers.

LABELLING
When ammonium acetate solution or dilute anunonium
acetatesolution is prescribed or demanded, Strong
Ammonium Acetate Solution diluted to eight times its
volume with freshly boiled and cooled Purified Water, shall
be dispensed or supplied.

Content of amoxlclllln, ClJIl~30SS
92.5 to 110.0%of the stated amount.

IDENTIFICATION
Shake a quantity of the contentsof the capsules containing
me equivalent of 0.5 g of amoxicillin with 5 mL of water for
5 minutes, filter, wash the residue first with absolute ethanol
and then withetherand dry at a pressure not exceeding
0.7 kPa for J hour. The residue complieswith the following
tests.
A. The infrared absorption spectrum, Appendix n A, is
concordant with the reference spectrum of amoxicillin
trihydrate (RS 011).
B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Dissolve a quantity of the residue in sufficient sodium
hydrogen carbonate solution to produce a solutioncontaining
the equivalent of 0.25% wlv of amoxicillin.
(2) 0.25% wlv of amoxici/lin trihydrate BPCRS in sodium
hydrogen carbonate soluuon.
(3) 0.25% wlv of each of amoxicillit/ .rihydrate BPCRS and
ampicillin ,rihydrate BPCRS in sodium hydrogen carbonote
so/mum.
CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gel si/at/ised plate (Merck silanised silica
gel 60 F"" (RP-18) plates are suitable).

(b) Use the mobile phase described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to IS em.

(e) After removal of the plate, allowit to dry in air,expose to
iodine vapour until spots appear and examine in daylight.

MOBILE PHASE

10 volumes of autone and 90 volumesof a 15.4% w/v
solution of ammonium aauateadjusted to pH 5.0 with glacial
acetic acid.

SYSTEM SUITABILITY

The test is not validunless the chromatogram obtainedwith
solution (3) shows two clearly separated spots.

CONFIRt'AATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position, colourand size to that in
the chromatogram obtainedwith solution (2).

100 g
50 mL

100 mL
Sufficient to produce 1000 mL

Ammonium Chloride
Aromatic AmmoniaSolution
liquorice Liquid Extract
Water
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TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(I) Add 80 mL of mobile phase A to a quantity of the mixed
capsulecontentscontainingthe equivalent of 0.15 g of
amoxicillin and shake for 15 minutes. M.ixwith the aid of
ultrasound for 1 minute, add sufficient mobile phase A to
produce 100 mL, mix and filter.

(2) Dilute 1 volume of solution (1) to 100 volumes with
mobile phase A.
(3) 0.0004% wlv of cifadroxi/ BPCRS and 0.003% wlv of
amoxicil/in trihydrate BPCRS in mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oCla<kcylsii}{ silica gelfor chromatogrophy (5 pm) (Hypersil
5 ODS is suitable).

(b) Use gradient elution and the mobile pbase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of254 nm.

(I) Inject 50 ul, of each solution.

MOBILE PHASE

Mobile phase A 1 volume of acetonitrile and 99 volumes of a
pH 5.0 buffer solution prepared in the following manner.
To 250 mL of 0.2M potassium dihydrogen onhophosphau add
2M sodium hydroxide until the pH reaches 5.0 and add
sufficient water to produce 1000 mL.

Mobile phase B 20 volumes of llUlOm"trile and 80 volumes of
the pH 5.0 buffer solution.

Equilibrate the column with a mobile phase ratio A:B of
92:8. Inject solutions (1) and (2) and start the elution
isocratically with the chosen mobile phase. Immediately after
elution of the amoxicillin peak start a linear gradient elution
to reacha mobilephase ratioA:B of 0:100 over 'a period of
25 minutes. Continue the chromatography with mobile
phase B for IS minutes then equi.librate the column for
15 minutes with the mobile phase chosen originally. Inject
mobile phase A and use the same elution gradient to obtaina
blank.

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to amoxicillin and cefadroxil is at least 2.0. If necessary,
adjust the composition of the mobile phase.

LIMITS

In the chromatogram obtainedwith solution (1):
the area of any secondary peak is not greater than 1.5 times
the area of the principal peak in the chromatogram obtained
with solution (2) (1.5%);

the area of not more than one secondary peak is greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (I %);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (1%).

ASSAY
Carry our the method for liquidchromatography,
Appendix. ill D, using the following solutions.

Amoxicillin Preparations 111-159

(I) Add 80 mL of mobile phase A to a quantity of the mixed
contentsof 20 capsules containing the equivalent of 60 mg of
amoxicillin and shakefor 15 minutes. Mix with the aid of
ultrasound for 1 minute, add sufficient mobilephase A to
produce 100 mL, mix and filler (Whatman GF/C filter paper
is suitable).

(2) 0.070% wlv of amoxiciUin trihydrate BPCRS in mobile
phase A.
(3) 0.0004% wlv of cefodroxil BPCRS and 0.003% w/vof
amo;c;ciIJif, In"hydraee BPCRS in mobile phaseA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octodccylsilyl sl1ica gelfor chromatography (5 urn) (Hypersil
5 ODS Is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperarure.
(e) Use a detectionwavelength of 254 run.
(I) Inject 50 ~L of each solution.

MOBILE PHASE

8 volumes of mobile phase Band 92 volumes of mobile
phase A.

Mobile phase A 1 volumeof acetom"trile and 99 volumes of a
25% vlv solution of a.2Mpotassium dihydrogen onhophosphaee
adjusted to pH 5.0 with 2M sodium hydroxide.
Mobile phase B 20 volumes of acewm·trile and 80 volumes of
a 25% vlv solution of 0.2M potassium dihydrogen
onhophosphate adjusted to pH 5.0 with 2M sodium hydroxide.

SYSTEM SUITABILITY

The Assay is nor valid unless, in the chromatogram obtained
with solution (3)J the resolution factor between the peaksdue
to amoxicillin and cefadroxil is at least 2.0. If necessary,
adjust the composition of the mobile phase to achieve the
required resolution.

DETERMINATION OF CONTENT

Calculate the content of C16Ht.N,O,S in the capsules from
the chromatograms obtained and from the declared content
of Ct.H"N,O,S in amoxicil/in trihydrate BPCRS.

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amount of amoxicillin.

Amoxicillin Injection
Action and use
Penicillin antibacterial.

DEFINITION
Amoxicillin Injection is a sterile solution of Arnoxicillin
Sodium in Water for Injections, It is prepared by dissolving
Amoxicillin Sodium for Injection in the requisite amount of
Water for Injections immediately before use"
The injection complies with the requirements Slated under
Parenteral Preparations.

STORAGE
Amoxicillin Injection shouldbe used immediately after
preparation.
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AMOXICILUN SODIUM FOR INJECTION
DEFTh'1TlON
Amoxicillin Sodium for Injection is a sterile material
consisting of Amoxicillin Sodium with or without excipients.
It is supplied in a sealed container,

The contents of the sealed container ccmp/y with the requirements
for Powder> for I/1i".ons orInfusions stated underParenteral
Preparations and with thefollowing requirements.

Content of amoxicillin, Cl~lgN305S
90.0 £0 105.0% of me stated amount,

IDENTIFICATION
A. The infrared absorption spearum, Appendix II AJ is
concordant with the reference spectrum of amoxiciJlin sodium
(RS 010).

. arry out e me or I rn- [Yer c romawgrap )
AppendixIII A, using the following solutions,

(J) Dissolve a quantity of the contentsof a sealed container
in sufficient sodium hydrogen carbonate solution to produce a
solution containing the equivalent of 0.25% wlv of
amoxicillin.
(2) 0.25% wlv of amoxidJlin trihydrate BPCRS in sodium
hydrogen caroonau solution.
(3) 0.25% wlv of each of amoxi<iUin trihydrate BPCRS and
ampidllin trihydrate BPCRS in sodium hydrogen carbonate
solution.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gelF254 silanised plate (Merck silanised
silica gel 60 F 2" , (RP-18) plates are suitable).

(b) Use the mobile phase described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, allowit to dry in air, expose it
to iodine vapour until spots appear and examine in daylight.

MOBILE PHASE

10 volumes of autone and 90 volumes of a 15.4% wlv
solution of ammonium acetate adjusted to pH 5.0 with gladal
auric add.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIR.t\1ATION

The principal spot in the chromatogram obtainedwith
solution (1) is similar in position,colourand size to thatin
the chromatogram obtained with solution (2).

C. Yields reaction B characteristic of sodium salts,
Appendix VI.

TESTS
Alkalinity
pH of a solution containing the equivalent of 10% wlvof
amoxicillin, 8.0 to 10.0, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
AppendixIII D, using the following solutions.
(I) Add 80 mL of mobile phase A to a quantity of the
contents of a sealedcontainer containing the equivalent of
0.15 g ofamoxicillin and shake for 15 minutes. Mix with the
aid of ultrasound for 1 minute, add sufficient mobile phase A
to produce 100 mL, mix and filter.

(2) Dilute I volume of solution (I) to .100volumes with
mobile phase A.
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(3) Add I mL of water to 0.2 g of amoxicillin
tn·hydrate BPCRS, shakeand add, dropwise, dilute sodium
hydroxide solution to obtaina solution. (The pH of the
solutionis about 8.5.) Store the solution at room
temperature for 4 hours and dilute 0.5 mL to 50 mL with
mobile phase A.
(4) 0.0004% wlv of cefodroxil BPCRS and 0.003% wlv of
amoxiciUin trihydrate BPCRS in mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with oaatk<ylsilyl silica gelfor chromatography (5 urn) (Hypersil
5 ODS is suitable).

(b) Use gradient elution and the mobile phase described
below.
c Use a flow rate of 1 mL er minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength. of254 nm.
(I) Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phase A Mix I volume of acetonitrile and 99 volumes
of a pH 5.0 buffer solution prepared in the following
manner. To 250 mL of 0.2M potassium dihydrogen
ol1hophosphate add 2M sodium hydroxide until the pH reaches
5.0 and add sufficient waterto produce 1000ml.,
Mobile phase B Mix 20 volumes of acetonim'le and
80 volumes of the pH 5.0 buffer solution.

Equilibrate the column with a mobile phase ratio A:B of
92:8. Inject solutions (I) and (2) and start the elution
isocratically with the chosen mobilephase. Immediately after
elutionof the amoxicillin peakstart a linear gradient elution
to reach a mobilephaseratioA:B of 1:100 over a period of
25 minutes. Continuethe chromatography with mobile
phaseB for 15 minutesthen equilibrate the column for
15 minutes with the mobilephasechosen originally. Inject
mobilephase A and use the same elution gradient to obtaina
blank.

Inject solution (3). The three main peaks eluted after the
principal peakcorrespond to amoxicillin diketopiperazine,
amoxicillin dimerand amoxicillin trimer. The retention times
of these peaks relative to that of the principal peak areabout
3.4, 4.1 and 4.5 respectively.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution(4), the resoiution faaor between the peaks due 
to amoxicillin and cefadroxil is at feast 2.0. H necessary,
adjust the composition of the mobilephase.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeakcorresponding to amoxicillin dimer is
not greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3%);

the area of any other secondary peak is not greater than twice
the area of the principal peakin the chromatogram obtained
with solution (2) (2%);

the sum of the areas of all the secondary pwks is not greater
than 9 times the area of the principal peakin the
chromatogram obtained with solution (2) (9%).

Disregard any peakwith an area less than0.1 times the area
of the principal peak ln. the chromatogram obtained with
solution (2) (0.1%).
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Water
Not more than 4.0% wlw,Appendix IX C. Use 0.3 g.

Bacterial endotoxins
Carry out the testfor bacterial endotoxins, Appendix XN C.
Dissolve the contentsof the sealedcontainer in waterBET to
give a solution containing the equivalent of 10 mg per mL of
amoxicillin (solutionA). The endotoxinlimit concentration
of solution A is 2.5 IU of endotoxinper mL.

ASSAY
Determine the weightof the contents of 10 containers as
described in the test for unijonnity 01 weight,
Appendix xn Ct, Powders for Parenteral Administratlon,
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Add 80 mL of mobile phase A to a quantity of the mixed
contents 0 e containers contauung e eqwva ent 0

60 mg of amoxiciUin and shake for 15 minutes,Mix with the
aid of ultrasound for 1 minute, add sufficient mobilephase A
to produce 100 mL, mix and filter (Whatrnan GF/C filter
paper is suitable).

(2) 0.070% wlv of amoxicillin trihydrau BPCRS in mobile
phase A.

(3) 0.0004% wlv of ufadroxi/BPCRS and 0.003% wlv of
amoxicilJin trihydrate BPCRS in mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octaduylsilyl silica gd for chromatography (5 urn) (Hypersil
5 ODS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 om.

(I) Inject 50 Il1. of each solution.

MOBILE PHASE

A mixture of 8 volumes of mobile phase B and 92 volumes
of mobile phase A.

Mobile phase A Mix I volume of autonitrile and 99 volumes
of a 25% vlv solution of 0.2M potassium dihydrogen
orthophosphate adjusted to pH 5.0 with 2M sodium hydroxide.

Mobile phase B Mix 20 volumes of acetonitrile and
80 volumes of a 25% vlv solution of 0.2M potassium
dihydrogen orthophosphate adjusted to pH 5.0 with 2M sodium
hydroxide.

SYSTEM SUITABILITY

The Assayis not valid unless) in the chromatogram obtained
with solution (3» the resolution faaor between the peaksdue
to amoxicillin and cefadroxil is at least2.0. H necessary,
adjust the composition of the mobile phase to achieve the
required resolution.

DETERMINATION OF CONTBNT

Calculate the content of Cl6Hl9N305S in Ii container of
average content weight from the chromatograms obtained
and from the declared contentof Cl~19N305S in amoxidUin
trihydrau BPCRS.

LABELLING
The label of the sealed container states the quantity of
Amoxicillin Sodium contained in it in terms of the equivalent
amount of amoxicillin.
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Amoxicillin Oral Suspension
Action and use
Penicillin antibacterial.

DEFINITION
Amoxicillin Oral Suspensionis a suspension of Amoxicillin
Trihydrate in a suitable flavoured vehicle. It is prepared by
dispersing the dry ingredients in the specified volume of
Water just beforeissue for use.
The dry ingredients comply WJ·tJr therequirements for Powders and
Granules for OralSolutions and OralSuspensions stated under
OralLiquids.
Forthefollowing testsprepare the OralSuspension as directed on
the label. Thesuspension) examined immediately afterpreparation
unless otherwise indicated, complies with the requirements stated
un r ra rqut a Wit e ng reqUIrements.

Content of amoxiclllln, CI~I~305S
When freshJy constitutednot more than 120.0% of the stated
amount. When stored at the temperature and for the period
stated on the label duringwhich the OralSuspension may be
expected to be satisfactory foruse) not less than 80.0% of the
stated amount.

IDENTIFICATION
Carry out the method for thin-layer chromatography)
Appendix ill A) using the following solutions.
(1) Dilute a quantity of the oral suspensionwith sufficient
sodium hydrogen carbonate solution to produce a solution
containing the equivalent of 0.25% wlv of amoxicillin.
(2) 0.25% wlv of amoxUillin trihydrate BPCRS in sodium
hydrogen carbonate solution.
(3) 0.25% wlv of each of amoxicillin lrihydrate BPCRS and
ampidJ/in tn·hydrate BPCRS in sodium hydrogen carbonate
so/mum.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gd silanised plate (Merck silanised silica
gel 60 F254• (RP-18) plates are suitable).

(b) Use the mobile phase described below.

(c) Apply I Il1. of each solution.
(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate) allow it to dry in air) expose it
to iodinevapour until spots appear and examine in daylight.

MOBILE PHASE

10 volumes of autone and 90 volumes of a 15.4% wlv
solution of ammonium acetate adjusted to pH 5.0 with glacial
acetic acid.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position) colour and size to that in
the chromatogram obtainedwith solution (2).

TESTS
AcIdity or alkalinity
pH, 4.0 to 7.0, Appendix V L

ASSAY
Carry out the method for liquid chromatography,
Appendix lIT D) using the following solutions.
(I) Dilute a weighed quantity of the oral suspension
containing the equivalent of 60 mg of amoxicillin with
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sufficient mobilephase A to produce 100 mL, mix and filter
(Whaunan GF/C filter paper is suitable).
(2) 0.070% wlv of amoxidllin trihydrate BPCRS in mobile
phase A.
(3) 0.0004% wlv of cefadtoxilBPCRS and 0.003% wlv of
amoxicillin ,rihydrate BPCRS in mobile phase A.
CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with o<:tadecylsily/ SIlica gelfor chromatography (5 pm) (Hypersil
5 ODS is suitable).
(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rateof 1 mL per minute.
(d) Use an ambient column temperature.
e Use a detection wavelen of 254 run.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

8 volumes of mobilephase Band 92 volumes of mobile
phase A.
Mobile phase A Mix 1 volume of aceron;t1i!e and 99 volumes
of a 25% vlv solution of 0.2M potassium dihydrogen
orthophosphate adjusted to pH 5.0 with 2M sodium hydroxide.
Mobile phose B Mix 20 volumes of acetonitrile and
80 volumes of a 25% vlv solution of O.2M potassium
dihydrogen orthophosphate adjusted 10 pH 5.0 with 2M sodium
hydroxide.
SYSTEM SUITABILITY

The Assayis not valid unless, in the chromatogram obtained
withsolution (3), the resoiutionjlUtoT betweenthe peaksdue
to amoxicillin and cefadroxil is at least 2.0. H necessary,
adjust the composition of the mobile phase to achieve the
required resolution.
DETERMINATION OF CONTENT

Determine the weight per mL of the oralsuspension,
Appendix V G, and calculate the content of CtJl19NJ05S,
weightin volwne, using the declared contentof
CI6H••N,O,S in amoxicillin trihydrate BPCRS.
Repeat the procedure using a portionof the oralsuspension
thathas been stored at the temperature and for the period
stated on the label during which it may be expectedto be
satisfactory for use.

STORAGE
The Oral Suspension should be kept at the temperature and
used within the periodstated on the label.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amountof amoxicillin.

Amphotericin for Infusion
Amphoteridn for Infusion from different manufacturers, whiht
complying with therequirements of themonograph, is not
interchangeable unless otherwise justified and authorised.
This monograph does not apply to fonnulations where
Amphotericin isencapsulated in It"posomes.

Action and use
Antifungal.

DEFINITION
Amphotericin for Infusionis a sterile material consistingof
Amphotericin as a sodium deoxycholate complex) with or
without excipients, It is supplied in a sealedcontainer.
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The conunts 0/ theSUIted container comply unth therequirements
for Powders for Injections or Infusions statedunder Parenteral
Preparations and with thejoilowing requirements,

IDENTIFICATION
A. Dissolve a quantity of the contentsof a sealedcontainer
containing the equivalent of 25 mg of amphotericin B in
methanol and add sufficient methanol to produce 50 mL.
Dilute 0.5 mL of this solution to 50 mL with methanol.
The light absorption of the resulting solution) Appendix II B,
in the range300 to 450 om exhibits three maxima, at 362,
381 and 405 DID. The ratio of the absorbance at the
maximwn at 362 nm to that at the maximum at 381 om is
0.5 to 0.6. The ratioof the absorbance at the maximum at
381 om to that at the maximum at 405 om is about0.9.

B. In the test for Related substances) the retention time of

solution (1) is the same as that of the principal peakin the
chromatogram obtainedwith solution (2).

TESTS
Alkalinity
pH of a 0.9% wlv solution, 7.2 to 8.0, Appendix V L.

Related substances
Carry OuI the method for liquidchromatography,
Appendix ill D, usingthe following solutions. Protect the
solutionsfrom light and use within 24 hours of preparation)
except for solution (4) whichshould be injected immediately
after preparation. Mix I volume of a 1% w/v solutionof
ammonium acetate, 1 volwne ofN-melhylpyrrolidone and
2 volumes of methonol (solution A).

(1) Dissolve a quantity of the contentsof a sealedcontainer
containing the equivalent of 20 mg of amphotericin B in
15 mL of N-methylpynvlidnne, inunediately dilute 10 50 mL
with solutionA and filter. Dilute 5 volumes of the filtrate to

25 volwnes with solutionA.
(2) Dissolve 20 mg of amphotendn B EPCRS in 15 mL of
N-methylpynvlidone and inunediately dilute 10 50 mL with
solutionA. Dilute 5 volumes of the resulting solution to
25 volumes with solutionA.
(3) Dilute I volume of solution (2) to 100 volumes with
solutionA.
(4) Dissolve 20 mg of nystatin EPCRS in 15 mL of
N-methylpyrrolidone and immediately dilute to 50 mL with
solutionA. Dilute 5 volwnes of the resulting solution to
25 volumes with solution (2) and fusther dilute 2 volumes to
100 volumes with solutionA.

(5) Dissolve 10 mg of amphotendn B EPCRS in 5 mL of
N-methylpynvlidone and immediately add 35 mL of a mixture
of 1 volume of methanol and 4 volwnes of absolute ethanol.
Add 0.1 mL of dilute hydrochloric add, mix and incubate at
25 0 for 2.5 hours. Add 10 mL of a 1% w/vsolution of
ammonium autpte and mix (generation of impurities Band
C).

(6) Dissolve 4 mg of amphotericin B forpeak
identification EPCRS (containing impurities A and B) in
5 mL of N-methy/[Jyn'Oiidone and immediately dilute to
50 mL with solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with base-deactiuated end-capped o<:tadecylsilyl silica gelfor
chromatography (3 urn) (ACE 3 CI8 and YMC-Pack Pro are
suitable).

(b) Use gradient elution and the mobile phase described
below.
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(c) Use a flow rate of 0.8 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use detection wavelengths of 303 om and 383 om.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA 1 volume of methanol, 3 volwnes of
acetonitrile and 6 volumes of a 0.42% w/v solution of citric
acid previously adjusted to pH 4.7 using concentrated
ammonia.
Mobile phaseB 12 volumes of methanol, 20 volumes of a
0.42% wlv solution of cimc acidpreviously adjusted to
pH 3.9 using concentrated ammoniaand 68 volumes of
acetomtdle.

Time Mobile phase A Mobile phase B Comment

(Minutes) r4 vlvl I%vlv)

0-3 100 0 isocfatic

3·23 1~70 0---)30 linear gradient

23-33 70-.0 30--)100 linear gradient

33-40 0 100 isocratc

Use the chromatogram obtained with solution (6) 10 identify
the peaks due to impurities A and B. When the
chromatograms are recorded under the prescribed conditions
me retention time of amphotericin B is about 16 minutes.
The retention times relative to amphotericin B are:
impurity B, about 0.75, impurity Al about 0.8, nystatin,
about 0.85.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (5) at 383 run, the resolution factor between the
peaks due to impurity B and impurity C is at least 1.5.

LIMITS

At a detection wtwelength of 303 nm In the chromatogram
obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than the area of me principal peak in the
chromatogram obtained with solution (4) (2%);

the area of any other secondary peak is not greater than
0.5 times the area of the principal peak in the chromatogram
obtained with solution (4) (1%)_

Disregard any peak with an area less than 0.05 times the area
of the principal peak in the chromatogram obtained with
solution (4) (0.1%).

At a detection wavelength of 383 nm In the chromatogram
obtained with solution (1):

the area of any peak corresponding to impurity B is not
greater than 4 times me area of me principal peak in the
chromatogram obtained with solution (3) (4%);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (3) (2%).

Disregard any peak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtained with
solution (3) (0.1%).

Total impuriues The sum of the impurities detected at
303 om and 383 ron is not greater than 15%.

Loss on drying
When dried over phosphorus pemoxide at 60° at a pressure not
exceeding 0.7 kPal lose not more than 8.0% of their weight.
Use 0.3 g.
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Bacterial endotoxlns
Carry out the USl for bactetiol mdotoxins, Appendix XN C.
Dissolve the contents of the sealed container in waterBET to
give a solution containing the equivalent of 10 mg of
amphotericin B per mL (solution A). The endotoxin limit
concentration of solution A is 50 ill per mL

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for Uniformity of weight under
Parenteral Preparations of the British Pharmacopoeial
Powders for Injections.

Dissolve a quantity of the mixed contents of the
10 containers containing the equivalent of 50 mg of
amphotericin B in 10 mL of 'Water for injections and dilute to
100 mL with dimethylsulfoxide. Dilute 5 mL of this solution
to 100 mL with a hos hate buffer solution re aced b
dissolving 35 g of dipotassium hydrogen onhophosphate in
sufficient water to produce 1000 mL and adjusting the pf-l, if
necessary, to 10.5 with potassium hydroxide. Carry oUI the
microbiological assayof antibiotics) Appendix XN A.
The precision of the assay is such that the fiducial limits of
error are not less than 95% and not more than 105% of the
estimated potency.

Calculate the content of amphotericin B in the infusion
taking each 1000 1U found 10 be equivalent to 1 mg of
amphotericin B. For a container of average content weight,
the upper fiducial limit of error is not less than 90.0% and
the lower fiducial limit of error is not more than 115.0% of
the stated content.

STORAGE
Amphotericin for Infusion should be protected from light and
stored at a temperature of 2° to 8°.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of amphotericin B.

IMPURITIES
The impurities limited by the requirements of,this
monograph include those listed under Amphotericin.

Ampicillin Capsules
Action and use
Penicillin antibacterial.

DEFINITION
Ampicillin Capsules contain Ampicillin or Ampicillin
Ttihydrate.

The capsules comply with the requirements statedunderCapsules
and with thefollowing requirements.

Content of ampicillin, C1J1igN'30"S
92.5 to 107.5% of the stated amount

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Shake a quantity of the capsule contents containing the
equivalent of 0.125 g of ampicillin with sufficient sodium
hydrogen carbonate solurian to produce 50 mL and filter.

(2) 0.25% wlv of ampicillin trihydrate BPCRS in sodium
hydrogen carbonate solution.
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(3) 0.25% wlv of each of ampiciOin trihydrate BPCRS and
amoxicillin trihydraze BPCRS in sodium hydrogen carbonate
solution.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLG sili<a gelsilanised plate (Merck silanised silica
gel 60 Fm , (RP-18) plates are suitable).

(b) Use the mobile phase described below.

(c) Apply I 1'1. of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, allowit to dryin air,expose it
to iodine vapour until spots appear and examine in daylight.

MOBILE PHASE

10 volumes of acetQne and 90 volumes of a 15.4% wlv
solution of ammonium acetate adjusted to pH 5.0 with glacial
acetic acid.

SYSTEM SUITABILITY

The test is not validunless me chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position, colourand size to that in
the chromatogram obtained with solution (2).

B. Suspend a quantity of the capsulecontentscontaining the
equivalent of 10 mg of ampicillin in 1 mL of water and add
2 rnL of a mixture of 2 rnL of cupri-tartaric solution Rl and
6 mL of water. A magenta-violet colour is produced
immediately.

TESTS
Related substances
Carry out the method for liquidchromaUigraphy,
Appendix ill D, using the following solutions.

(I) Shake a quantity of the mixed capsule contents
containing the equivalent of 0.3 g of ampicillin with 80 mL
of mobilephase A with the aid of ultrasound for 15 minutes,
add sufficient mobile phase A to produce 100 rnL and filter
through a 0.4-1Ull filter.

(2) Dilute I volume of solution (I) to 100 volumes with
mobile phase A.

(3) 0.025% wlv of anhydrous ampicillin BPCRS and
0.002% wlv of cefradine BPGRS in mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromaUigraphy (5 um)
(Nucleosil CIS is suitable).

(b) Use gradient elution and the mobile phase described
below. Equilibrate the column with a mobile phase ratio A:B
of 85:15 and use this for the system suitability solution (3).
Inject solutions (I) and (2) and start the elution isocratically
with the chosen mobile phase. Immediately after elutionof
the ampicillin peak startthe linear gradient elution.
(c) Use a flow rate of I rnL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 om.

(f) Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phase A Dilute a mixture of I volume of dilute acetic
acid, 100 volumes of 0.2M potassium dihydrogen orthophosphate
and 100 volumes of acetonitrile to 2000 volumeswith water.
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Mobile phase B Dilute a mixture of I volume of dilul< acetU:
acid, 100 volumes of 0.2M potassium dihydrogen ortlwphosphate
and 800 volumes of acetonitrile to 2000 volumeswith water.

Time Mobile Mobile Comment
(minutes) phase A phase B

(% vlv) (% vlv)

o~ 30 85 ~ 0 15 ~ 100 linear gradient
30 ~ 45 0 100 isocratic
45 ~ 60 85 15 re-equilibration

Inject mobilephase A and use the same elutiongradient to
obtain a blank.

SYSTEM SUITABILITY

e.test rs nc ,
with solution (3)) the resolution faaor between the peaksdue
to ampicillin and cefradine is at least 3.0. If necessary, adjust
the composition of the mobilephase.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the areaof
theprincipal peakin the chromatogram obtained with
solution (2) (1%).

ASSAY
Carry out the method for IUjuid chromaUigraphy,
Appendix ill D, using the following solutions.
(I) Shake a quantity of the mixed contents of 20 capsules
containing the equivalent of 60 mg of ampicillin with 80 rnL
of solution A for 15 minutes,dilute to JOO mL with the same
solvent, filter and dilute 5 mL of the solution to 50 mL with
solutionA.
(2) 0.006% wlv of anhydrous ampicillin BPCRS in solution A.

(3) 0.025% wlv of anhydrous ampi<i1lin BPCRS and
0.002% wlv of cefradine BPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octade<ylsilyl s#ica gelfor chromaUigraphy (5 urn)
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of254 om.

(f) Inject 50 ~L of each solution.

MOBILE PHASE

15 volumesof solution Band 85 volumes of solutionA.
Solutwn A Dilute a mixture of J volumeof dilute acetic acid,
100 volumes of 0.2M potassium dihydrogen onhophosphate and
100 volumes of acewnitrik to 2000 volumes with water.
Solution B Dilute a mixture of 1 volwne of dilute acetic add,
100 volumes of 0.2M potassium dihydrogen orthophasphate and
800 volumesof aawnitrile to 2000 volumeswith water.

SYSTEM SUITABILITY

The assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to ampicillin and cefradine is at least3.0. If necessary, adjust
the composition of the mobilephase to achieve the required
resolution.
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DETERMINATION OF CONTENT

Calculate the content of C16H19N304,S in the capsules using
the declared content of Cj 6HEiNjO"S L'1 anhydrous
ampidllinBPCRS.

LABELLING
When the active ingredient is Ampicillin Trihydrate, the
quantity is stated in teITIlS of the equivalent amount of
ampicillin.

Ampicillin Injection
Action and use
Penicillin antibacterial.

v_nON
Ampicillin Injection is a sterilesolution of Ampicillin Sodium
in Water Cor Injections. It is prepared by dissolving
Ampicillin Sodium for Injection in the requisite amountof
Water for Injections immediately before use.

The injulUm complies with the requirements stated under
Parenteral Preparations.

STORAGE
Ampicillin Injection should be used immediately after
preparation.

AMPICILLIN SODIUM FOR INJECTION
DEFINITION
Ampicillin Sodium for Injection is a sterile material consisting
of Ampicillin Sodium, with or withoutexcipients. It is
supplied in it sealedcontainer.
The contents of the sealed container romp/ywith therequirements
for Powders for Injeaions or ltifusionsstatedunder Parenteral
Preparations and with thefollowing requirements.

Content of amplcl1lln, C1JfloN.O,S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The infrared absorption spectrum, Appendix II A, is
concordant with the referenu spearum of ampicillin sodium
(RS 366). If the spectra are not concordant carry our the
following procedure. Dissolve a quantity of the contentsof
the sealedcontainercontaining the equivalent of 0.25 g of
ampicillin in 5 mL of water, add 0.5 mL of 2M acetic add,
mix and allow to stand for 10 minutes in ice. Filter through a
sintered-glass filler (ISO 4793, porosity grade 3, is suitable),
wash me residue with 2 to 3 mL of a mixture of 9 volumes
of autone and 1 volumeof water,dry at 60° for 30 minutes
and prepare a new spectrum of the residue. The spectrum of
the residue is concordant with the reference spectrum of
ampicillin trihydrate (RS 013).

B. Carry out the method for thin-layer chromarography,
Appendix ill A, using the following solutions.

(I) Dissolve a quantity of the contentsof the. sealedcontainer
in sufficient sodium hydrogen carbonate solution to produce a
solution containing the equivalent of 0.25% wlv of ampicillin.
(2) 0.25% wlv of ampieillin lrihydrate BPCRS in sodimn
hydrogen carbonate solution.
(3) 0.25% wlv of each of ampidllin lrihydrate BPCRS and
amoxidOin lrihydrale BPCRSin sodium hydrogen CDrOOnate
solution.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gd Fzs« silanised plate (Merck silanised
silica gel 60 F254s (RP~18) plates aresuitable).
(b) Use the mobile phase described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate, allow it to dry in air, expose it
to iodine vapouruntil spots appear and examine in daylight

MOBILE PHASE

A mixture of 10 volumes of aatone and 90 volumes of a
15.4% wlv solution of ammonium acetate adjusted to pH 5.0
withglacial acetic add.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solutioR (.3} SaO'llS two d~arly 5~flaEat~d sP""~-----------+

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) is similar in position,colourand size to thatin
the chromatogram obtainedwith solution (2).

c. Yield reactionA characteristic of sodium salts,
Appendix VI.

TESTS
Alkalinity
pH of a solution containing the equivalent of 10.0% w/v of
ampicillin, 8.0 to 10.0, Appendix V L, measured within
10 minutes of preparing the solution,

Related substances
Carry out the method for liquid chromarography,
Appendix ill D, using the following solutions.
(1) Shakea quantity of the contentsof the sealedcontainer
containing the equivalent of 0.3 g of ampicillin with 80 mL
of mobile phase A with the aid of ultrasound for 15 minutes,
add sufficient mobile phase A to produce 100 mL and filter
through a O.4-~m filler.

(2) Dilute 1 volume of solution (1) to 100 volumes with
mobile phase A.

(3) Add 1 mL of water to 0.2 g of anhydrous
ampicillin BPCRS. Heat the solution at 60" for 1 hour and
dilute 0.5 mL 10 50 mL with mobile phase A.
(4) 0.025% wlv of anhydrous ampicillin BPCRS and
0.002% wlv of cefradme BPCRS in mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with oaade<ylsily/ silica gd for chromarography (5 um)
(Nucleosil CI8 is suirable).

(b) Use gradient elution and the mobile phase described
below. Equilibrate th.e columnwith a mobilephase ratio A:B
of 85:15 and use this mobile phasefor the systemsuitability
solution (4).lnjeer solutions (1), (2) and (3) and start the
elution isocratically with the chosen mobile phase.
Inunediately afterelution of the ampicillin peakstart the
linear gradient elution.
(c) Use a flow rare of I mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 om.

(I) Injeer 50 ~L of each solution.

MOBILE PHASE

Mobile phaseA Dilute a mixture of 1 volume of dilute acetic
acid, 100 volumes of 0.2M potassium dihydrogen orthophosphate
and 100 volumes of acetonitrile to 2000 volumes with water.
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Mobile phase B Dilute a mixture of 1 volumeof di/ure acetic
acid, 100 volumes of 0.2M potassium dihydrogen orthophosphate
and 800 volumes of acetonitrile to 2000 volumes with water.

Time Mobile Mobile Comment
(minutes) phase A phase B

(% vlv) (% vlv)

o~ 30 85 ~ 0 15 ~ 100 linear gradient
30 ~ 45 0 100 isocratic
45 ~ 60 85 15 re-equiljbration

Inject mobile phaseA and use the same elutiongradient to
obtaina blank.

SYSTEM SUITABILITY

The chromatogram obtaine WI so uucn s ows a pea
due to ampicillin and a peak due to ampicillin dimerwhich
has a retention time relative to. ampicillin of about 2.8.
The test is not validunless, in the chromatogram obtained
with solution (4), the resolutionfatwr between the peaks due
to ampicillin and cefradine is at least 3.0. Ifnecessary, adjust
the composition of the mobilephase.

LIMITS

In the chromatogram obtained with solution (1):

the area of anypeak corresponding to ampicillin dimeris not
greater than 4.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (4.5%);

the area of any othersecondary peak is not greater than twice
thearea of the principal peak in the chromatogram obtained
with solution (2) (2%).

Water
Not more than 2.0% wlw, Appendix IX C. Use 0.3 g.

Bacterial endotoxins
Carry out the ust for blUterial endotoxim, Appendix XN C.
Dissolve the contentsof the sealedcontainer in water BET to
give a solutioncontaining the equivalent of 9.5 mg of
ampicillin permL (solution A). The endotoxin limit
concentration of solution A is 1.5 ill per mL.

ASSAY
Determine the weight of the contentsof 10 containers as
described in the test for uniformity oj weight,
Appendix xn Cf, Powders for Parenteral Administration.
Carry out the method for IUiuid chromatography,
Appendix ill D, using the following solutions.
(1) Dissolvea quantity of the mixed contents of the
10 containers in sufficient of solution A to produce a solution
containing the equivalent of 0.006% wlv of ampicillin.
(2) 0.006% wlv of anhydrous ampkiJlin Bl'CRS in solution A.
(3) 0.025% wlv of anhydrous ampkiJlin Bl'CRS and
0.002% wlv of cefradine Bl'CRS in solution A.

CHROMATOGRAPmC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsily1 siliea gelfor chromatography t5 urn)
(Nucleosil CI8 is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flowrateof 1 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 om.

(I) Inject 50 ~L of each solution.
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MOBILE PHASE

15 volumes of solution Band 85 volumes of solution A.
Solution A Dilute a mixture of 1 volume of dllure acetic acid,
100 volumes of 0.2M potassium dihydrogen orthophosphate and
100 volumes of acetQm"tri]e (0 2000 volumeswith water.

Solution B Dilute a mixture of 1 volume of dilute acetic acid,
100 volumes ofO.2M potassium dihydrogen orthophosphate and
800 volumes of acetom"trile to 2000 volumes withwater.

SYSTEM SUITABILITY

The assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor betweenthe peaksdue
to ampicillin and cefradine is at least 3.0. If necessary, adjust
the composition of the mobile phase to achieve the required
resolution.

ATION OF CONTENT

Calculate the contentof C16H19N30"S in a container of
average contentweightusing the declared contentof
C,oH,.,N,O.S in anhydrous ampicillin Bl'CRS.

LABELLING
The labelof the sealed container states the quantity of
Ampicillin Sodium contained in it in terms of the equivalent
amountof ampicillin.

Ampicillin Oral Suspension
Action and use
Penicillin antibacterial.

DEFINfI10N
Ampicillin Oral Suspension is a suspension of Ampicillin or
Ampicillin Trihydrate in a suitable flavoured vehicle. It is
prepared by dispersing the dry ingredients in the specified
volume of Water just before issue for use.
The dry ingredients comply with the requirements for Powders and
Granules for OralSolutions and Oral Suspensions stated under
Oral Liquids.
For thefollowing USts prepare the Oral Suspension as directed on
the label The suspension, examined immediately afterpreparation
unless othmoise indicated, complits with the requirements stated
underOralLiquids and with thefo1kJwing requirements.

Content of ampicillin, C,oH,.,N,O.S
When freshly constituted not more than 120.0% of the stated
amount. Whenstoredat the temperature and for the period
stated on the labelduring which the Oral Suspension maybe
expected to be satisfactory for use, not less than80.0% of the
statedamount.

IDENTIFICATION
Carry out the method for thin-layer chromatography,
Appendix ill A) using the following solutions.
(I) Dilute a quantity of the oral suspension containing the
equivalent of 0.125 g of ampicillin with sufficient sodium
hydrogen carbonate solution to produce 50 mL
(2) 0.25% wlv of ampkiJlin trihydrate Bl'CRS in sodium
hydrogen carbonate solution.
(3) 0.25% wlv of each of ampicillin trihydrate Bl'CRS and
amoxidUin trihydrate BPCRS in sodium hydrogen carbonate
So/Uliano

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC siJi£a gelsilanised pkue (Merck silanised silica
gel 60 F".. (RP-I8) plates are suitable).
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(b) Use the mobile phase described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, aUow it to dry in air, expose it
to iodinevapour until spots appear and examine in daylight.

MOBILE PHASE

10 volumes of autone and 90 volumes of a 15.4% wlv
solution of ammonium ace14le adjusted to pH 5.0 with glacial
acetic acid.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMArrox
The principal spot in the chromatogram obtained with
so uuon IS SlID ar In posmon, co our an size to at In

the chromatogram obtained with solution (2).

TESTS
Acidity or alkallnity
pH, 4.0 to 7.0, Appendix V L.

ASSAY
Carryout the method for liquid chromatography,
Appendix m D, using the following solutions.
(I) Dilute a weighed quantity of the oralsuspension
containing the equivalent of 60 mg of ampicillin with
sufficient solution A to produce 100 mL and dilute 5 mL of
the resulting solution to 50 mL with solutionA.

(2) 0.006% wlv of anhydrous ampkalin BPCRS in solution A.

(3) 0.025% wlv of anhydrous ampicillin BPCRS and
0.002% wlv of ce/radine BPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octade<ylsilyl silica gelfor chromatography (5 pm)
(Nucleosil Cl8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rateof 1 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 254 om.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

15 volumes of solutionBand 85 volumes of solutionA.
Solution A Dilute a mixture of 1 volumeof dilute acetic acid,
100 volumes of 0.2M potassium dihydrogen orthophosphaee and
100 volumesof acetonitrile to 2000 volumes with water.
Solution B Dilute a mixture of I volume of dilute acetic acid,
100 volumes of 0.2M potassium dihydrogen orthophosphaee and
800 volumes of acetonitrile to 2000 volumes with water.

SYSTEM SUITABILITY

The assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaksdue
to ampicillin and cefradine is at least 3.0. Ifnecessary, adjust
the composition of the mobile phaseto achieve the required
resolution.

DETERMINATION OF CONTENT

Determine the weightper mL of the oral suspension,
Appendix V G, and calculate the contentof C1JI19N304S,
weight in volume, using the declared contentof
C,.tI19N,O.S in anhydrous ampkiJlin BPCRS.
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Repeatthe procedure usinga portion of the oral suspension
thathas been storedat the temperature and for theperiod
statedon the labelduring which it may be expected to be
satisfactory foruse.

STORAGE
The Oral Suspension should be stored at the temperature
and used within the pe'riod stated on the label.

LABELLING
When the active ingredient is Ampicillin Trihydrate, the
quantity is stated in terms of the equivalent amount of
ampicitlin.

Anastrozole Tablets
Action and use
Aromatase inhibitor; treatment of breast carcinoma.

DEFINITION
AIiastrozole Tabletscontain Anastrozole.
The Ulblets ccmp/y with the requirements statedunderTablets and
w.ih thefollowing requirements.

Content of anastrozole, C17Hl~5
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity of the powdered tablets containing 8 mg of
Anastrozole add 10 mL of diethyl ether, mix with the aid of
ultrasound and filter through a 0.45-~m filter (Nylon 66 is
suitable). Add 0.4 g ofpotassium bromide to the residue and
evaporate to dryness undera stream of nitrogen. Dry under
vacuum at 50" for I hour.Triturate the residue with a
further 0.4 g of potassium bromide. The infrared absorption
spectrum of the powder, Appendix II A, is concordant with
the reference spectrum of anastrozole (RS 493).

TESTS
Dissolution
Comply with the requirements in the dissolution rest for tablets
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 37", as the
medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix ill D, usingthe following solutions.
(I) After 30 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with water if
necessary, to produce a solution expected to contain
0.0001% wlv of Anastrozole.

(2) Dilute a 0.25% wlv solution of anastrozole BPCRS in
acetonitrile RJ with sufficient water to produce a solution
containing 0.0001 % w/v of anastrozole.
(3) 0.25% wlv anastrozole BPCRS and 0.075% wlv methyl
parahydroxybenzoate in acetonitrile RI. Dilute with water to
produce a solution containing 0.0001% wlv ofanastrozole
and 0.00003% wlv of methyl parahydroxybenzoate.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 3.2 mm) packed
with octylsilyl and oetadecylsilylmulti-alkyl silica gel for
chromatography (5 pm) (Hichrom RPB C8ICI8 is suitable).
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(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.75 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of215 om.

(I) Inject 100 ~L of each solution.

MOBILE PHASE

1 volume of tnJluoroacenc acid, 300 volumes of aacoltitnle R/
and 700 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in me chromatogram obtained
with solution (3), the resolution between methyl
parahydroxybenzoate and anastrozole is at least 4.0.

DETERMHofliFION OF CONTENT

Calculate the total content of anastrozole, Cl7H19NsJ in the
medium from the chromatograms obtained and using the
declared content of C 17HI9Ns in anastrozole BPCRS.

UMITS

The amount of anastrozole released is not less than 80% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Shake a quantity of whole tablets containing 25 mg of
Anastrozole with 80 mL of 50% vlv acetonitrile RI, mix with
the aid of ultrasound, dilute to 100 mL with 50% vlv
acetonitrile RI and filter.

(2) Dilute I volume of solution (1) to 200 volumes with
50% vlv acetonitrile RJ.
(3) Dissolve the contents of a vial of anastrozole
impurity B EPCRS to 100 mL of 50% vlv amanitrile Rl.
Dilute 1 volume of the resulting solution to 50 volumes with
solution (2).

(4) Dilute 1 volume of solution (2) to 5 volumes with
50% vlv acetomtnle RI.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped poIar-embedded octade<y/si/yl amorplwus
organosilica polymer (3.5 um) (XBridge Shield RP 18 is
suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 215 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.1 volume of arthopho,phoric acidand
100 volumes of water.
Mob"ephose B 0.1 volume of orthopho,phoric acid and
100 volumes of acetonitrile RI.

Time Mobile phase A Mobile phase B Comment

(MInutes) (% vlv) (% vlV)

0-2 95 5 isoctallc

2-54 95->35 5~65 linear gradient

54-55 3lH95 6....5 linear gradient

55-65 95 5 re-equilibration
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When the chromatograms are recorded under me prescribed
conditions) the relative retentions with reference to
anastrozole (retention time about 30 minutes) are:
impurity F, about 0.38; impurity G, about 0.86; impurity A,
about 0.93; impurity E) about 1.04; impurity B, about 1.11;
impurity H, about 1.48; impurity I, about 1.50; impurity C,
about 1.55; impurity D, about 1.65.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
anastrozole and impurity E is at least 3.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
th€! prim;ipal peak in the cb oo

solution (2) (0.5%).

the sum of the areas of aU secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Unlfonnity of Content
Tablets containing less than 2 mg and/or less man 2% w/w
of Anastrozole must comply with the requirements stated
under Tablets using the following method of analysis.

Carry out the method for liquid chromatagraphy,
Appendix ill D, using the following solutions.

Solution A 0.1 volumes of tn]luQ1'OQ.cetic add, 100 volumes of
acetonitrile RI and 100 volumes of water.
(1) Shake 1 tablet with a sufficient volume of solution A to
produce a solution expected to contain 0.0 I % wlv of
Anastrozole and filter.

(2) 0.01% wlv of anastrczole BPCRS in solution A.

(3) 0.01 % wlv of anastrozote BPCRS and 0.06% wlv of methyl
parahydroxybenzoate in solution A.

CHROMATOGRAPHIC CONDITIONS

The Chromatographic conditions described under Dissolution
may be used, but with an injection volume of 10 JtL.
SYSTEM SffiTABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resdution between the peaks due to
methyl parahydroxybenzoate and anastrozole is at least 4.0.

DETERMINATION OF CONTENT

Calculate the content OfCl7HI9Ns in each tablet from the
chromatograms obtained using the declared content of
C17HI9Ns in anastrozole BPCRS

ASSAY
For tablets co;1taim'ng less thon 2 mg and/or less than
2% w/w 01 anastroeole

Use the average of the individual results determined in the
test for Uniformity of content.

For tablets containing 2 mg or more and 2% 'WIw or
more oj anastroeole

Carry out the method for liquidchromatography)
Appendix ill D, using the following solutions.

Solution B 0.8 volumes of trijluoroautU acid, 200 volumes of
acetonitrile Rl and 800 volumes of water.
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sufficientof a 2.2% w/v solution of sodium dodecyl sulfate to
produce a solution expected to contain 0.0044% w/v of
Aprepitant

(2) 0.0044% wlv of aprepiranr BPCRS prepared by dissolving
an appropriate amount of aprepiumt BPCRS in the minimum
volume of methanol and dilutingwith a sufficient volume of a
2.2% wlv solution of sodium dodecyl sulfate.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with oayIsi/yl silica gd for chromatography (5 pm) (Zorbax
Rx-C8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 run.

(f) Inject 50 pL of each solution.

MOBILE PHASE

Equal volumes of a 0.1% v/v solution of orthophosphoru:. add
and auumitrile Rt.

DETERMINATION OF CONTENT

Calculate the total content of aprephant, C23H2lF7N40)) in
the medium from the chromatograms obtained and using the
declared content of C23H21F7N403 in aprepiumt BPCRS.

LIMITS

The amount of aprepitant released is not less man 80% (Q)
of the stated amount.

Related substances
Carryout the method for liquid chromatography,
Appendixill D, using the following solutions. Prepare a
solution containing equal volumes of cueumitrik Rl and a
0.1% vlv solution of orthophosphoril: acid (solution A).

(1) Dissolve a quantity of the contents of the capsules
containing 0.12 g of Aprepitant in 150 mL of solution A and
mix with the aid of ultrasound. Dilute to 200 mL with
solution A, mix and filter (a 0.45-J.lIIl Nylon 66 syringe filter
is suitable).

(2) Dilute I volume of solution (I) to 100 volumes with
solution A. Dilute 1 volume of this solution to 5 volumes
with solution A.
(3) 0.06% wlv of aprepitant impurity standard BPCRS in
solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with octadecylsily/ silica gelfor chromatography (5 um) (XTerra
RP-18 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of I mL per minute.

(d) Use a column temperature of35°.

(e) Use a detection wavelength of 210 nm.
(f) Inject I0 ~L of each solution.

l\lOBILE PHASE

Mobile phase A 5 volumes of aaumitrile RI and 95 volumes
of a 0.1% vlv solution of orthophosphoric acid.
Mobile phase B 5 volumes of a 0.1%vlv solution of
orthophosphortc acidand 95 volumes of acetonitrile RI.

Aprepitant Capsules
Action and use
Neurokinin-I (NKI) receptorantagonist; preventionof
nausea and vomiting associated with emetogenic
chemotherapy.

DEFINITION
AprepitantCapsules contain Aprepitant.

The capsules comply with the requirements Slated under Capsules
and with thefollowing requirements.

Content of aprepitant, C23H21F7N403
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantityof the capsule contents containing O. I g
of Aprepitant in 75 mL of methanol, mix with the aid of
ultrasound and filter (a 0.45-pm nylon-66 filter is suitable).
Dilute to 100 mL with methanol. Dilute I volume of this
solution to 10 volumes with methanol. The lightabsorption,
Appendix II B, in the range 200 to 400 run, exhibits 3
maxima, at 211,264 and 270 om.
B. In the Assay) the retention time of the principal peak in
the chromatogram obtained with solution (I) corresponds to
the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution testfor tablets
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at-I 00 revolutions
per minute.
(b) Use 900 mL of a 2.2% wlv solution of sodium doduyl
sulfate, at a temperature of 37°, as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(1) After 20 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted, if necessary, with

(I) Shake 10 tablets with 60 mL of mobile phase. Dilute, if
necessary) with mobile phase to produce a solution
containing 0.01 % w/v Anasrrozole and filter.
(2) 0.01% wlv of anastrozole BPCRS in solution B.

(3) 0.01 % wlv of anastrozole BPCRS and 0.006% wlv methyl
parahydroxybenzoate in solution B.

CHROi\lATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used, but with an injectionvolume of 10 JlL

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolut£on between the peaks due to
methyl parahydroxybenzoate and anastrozole is at least 4.0.

DETE&\UNATION OF CONTENT

------"C~alal;ClClJalilaat<:_th,e_o_==6,.,!i,.,l'l,cID---lal-'-"'mg-l!l<:---""'=;;_;L======:Yo""'=c_----------+
declared content of C17HI9N 5 in anastrozole BPCRS

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Anastrozole.
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F

2. 5-{[(2R,3S)-2-{(IS)-I-[3,5-bis(trifluoromethyl)phenyl)
ethoxy}-3-(4-f1uorophenyl)molpholin-4-yl]methyl} -2,4
dihydro-3H-lJ2J4-triazol-3-one (R,SJS-diastereoisomer)

F

F

F

DETERMINATION OF CONTENT

Calculate the content of C23HzIF7N40J in the capsules
using the declared content of C2JH21F7N40J in
aprepitant BPGRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underAprepitant and:
I. 5- {[(2R,3R)-2- {(I R)-I- [3,5-bis(trifluoromethyl) phenyl}

ethoxy}-3-(4-f1uorophenyl)molpholin-4-yl]methyl}-2,4
dihydro-3H-IJ2,4-triazol-3-one (RJRJR-diastereoisomer)

o
HN)\-. NH ("0 Me

'N~N "~O

~ NH ("0 ~e F F

MeO-yN. ~N~",.y-"'"
II ~ ~ 0 I F

o Q"" 4'I F
4' F F

F

3. 5-{[(2S,3R)-2-{(I S)-I-[3,5-bis(trifluoromethyl)phenyl]
ethoxy}-3- (4-f1uorophenyl)molpholin-4-yl]methyl} -2,4
dihydro-3H-IJ2,4-triazol-3-one (SJR,S-enantiomer)

4. methyl 2-{2-[(2R,3S)-2- (IR)-I-[3,5-bis(trifluoromethyl)
phenyl}ethoxy}-3-( 4-f1uorophenyljmorphclin-d-ylj-f
iminoethyl}hydrazine-I-carboxylate

Time Mobile phase A MobilephaseB Comment

(Minutes) (%vlv) (%vlv)

0-20 00->58 4<H42 lineargradient

20-2. ss-sas 42~65 linear gradienl

25-33 35 6. lsocratic

33-33.1 35->60 .......0 jnear gradienl

33.1-40 60 40 re-equilibralion

When me chromatograms arerecorded under the prescribed
conditions, the relative retentions withreference to aprepitant
(retention time about 15 minutes) are: impurity A, about
0.85 and aprepitant impurity 1 and 2, about 1.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between e pea ue to
impurity A and aprepiranr is at least 3.0.

UMlTS

In the chromatogram obtained with solution (1):
the area of any peak corresponding to impurity A is not
greater than 0.75 times the area of the principal peak inthe
chromatogram obtained with solution (2) (0.15%);

the area of any peak corresponding to impurity 1 and 2 is not
greater than half the area of the principal peak in the
chromatogram obtained with solution (2) (0.1%);

the area of any other secondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.2%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquid chromatographyJ
Appendix ill DJusing the following solutions. Prepare a
solution containing 2 volumesof aceumilrile and 3 volumes of
water (solution B).

(I) Shake a quantity of the mixed contents of 20 capsules
containing 0.4 g of Aprepitant in solutionB. Add sufficient
acetonitrile to produce a solution containing 0.08% wlv of
Aprepitant and filter (0.45-~m PTFE is suitable). Dilute
8 volumes of this solution to 25 volumes withmobile phase.
(2) 0.025% wlv of aprepitant BPGRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 ern x 4.6 mm) packed
with ocuzde<;y/silyl silica gelfor chromatography (5 urn) (Inertsil
ODS3 is suitable).

(b) Use isocratic elution and the mobile pbase described
below.

(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of210 urn.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

9 volumes of aatonitriJe Rl and II volumes of a 0.34% wlv
solution of potassium dihydrogen orthophosphate adjusted to
pH 3.0 using OTtlwphosplwri< acid.
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The suitability of the Cream for use as a diluent should be
confirmed beforeuse.

PRODUCTION
As stated in the General Notice on Antimicrobial
Preservatives, a suitable alternative antimicrobial preservative
may be substituted provided that the identity and
concentration areslated on the label.

Extemporaneous preparadon. .

Aqueous Cream
DEFINITION

Emulsifying Ointment
Phen~thanol

Purified Water. freshly boiled and cooled

300 •
10 g

Sufficient to produce 1000 g

Linolenic acid {equiualent chain length onpolyethylene g/ywl
adipate 19.7) Not more than 0.6%.

Arachidic add 1.0 to 3.0%.

Gadoleic acid (equivalent chain length on poIyerhyiene g/ywl
adipate 20.3) 0.5 to 2.1 %.

Behenic acid 1.0 to 5.0%.

Brneic acid (equivalenr chain length on polyethylene g/ywl adipate
22.1) Not more than 0.5%.

Lignoceric add 0.5 to 3.0%.

The ratioof linoleic acid to behenicacid is not more than
15.

Semi-drying oils
To 1.0 g of the oil being examined add 5 mL of a mixture of
3 volumes of 2M ethanolic potassium hydroxide and 1 volume
of ethanol (96%), boil under a reflux condenser for

Dissolve me Phenoxyethanol in sufficient Purified Water at
about 60° to produce a total weight of about 700 g. Melt the
Emulslfying Ointment, add the phenoxyethanol solution
when both are at about 60° and mix. Stir gently until cool,
add sufficient of the Purified Water to produce 1000 g and
mix.

The mam romp/ies with the requirements slated under Topical
Semi-solid Preparadons.

Arachis Oil Enema
DEFINITION
Arachis Oil Enemais Arachis Oil in a suitable container.
The enema complies with the requirements Slaw under Rectal
Preparations and with rhe following requirements.

IDENTIFICATION
Carry out the test for idenrification of farry oils by thin-layer
chromatography, Appendix X N. The chromatogram obtained
from the oil being examined shows spots corresponding [0

those in the typicalchromatogram for arachis oil.

TESTS
Acid value
Not more than 0.6, Appendix X B.

Alkallne impwities
Complieswith the test for alkaline impwltUs, Appendix X N.

Peroxide value
Not more than 5.0, Appendix X F.

Relative density
0.912 to 0.918, Appendix V G.

UnsaponifiabIe matter
Not more than 1.0% w/w, Appendix X H, Methodn.
Use 5 g.

Foreign fixed oils
Carry out the test for composiuon of fat!y acids by gas
chromatography, Appendix X N. The fatty-acid fraction of the
oil has the following composition.
Sauoaud fany adds of chain length tess than C'6 Not more
than 0.4%.

Palmitic acid7.0 to 16.0%.

Stearn acid 1.3 to 6.5%.
Olei< acid 35.0 to 72.0%.

Linoleic acid (equivalenr chain length on polyethylene g/ywl
adipate 18.9) 13.0 to 43.0%.

rmnutes, a 0 M aceUt act an 0

ethanol (70%) and heat until the solutionis clear. Allow to
cool or cool veryslowlywith a thermometer in me liquid.
The temperature at which the liquid begins to become
cloudy is not lower than 36°.

Sesame 011
Shake 10 mL with 5 mL of a mixture of 0.5 volume of a
0.35% vlv solution of/urfuraJdehyde in acetic anhydride and
4.5 volumes of acetic anhydride for 1 minute, filter the
solution through a filterpaper impregnated with acetic
anhydride and add 0.2 mL of sulfuric acid. No bluish green
colour develops.

Arginine Hydrochloride Sterile
Concentrate
SterileArginine Hydrochloride Concentrate
NOTE; This nronograph has been deueloped to cover unlicensed
fonnulations.

Action and use
Amino acid; nutrient.

DEFINITION
Arginine Hydrochloride Sterile Concentrate is a sterile
solution containingArginine Hydrochloride in a suitable
solvent.
The concentrate complies with the requirements for Concentrates
for lnjeui'ons or Infusions statedunder Parenteral Preparations
and wzihthefollowing requirements. W7Jere appropriate, the
concentrate alsocomplies with the requirements statedunder
Unlicensed Medicines.

Content of arglnlne hydrochloride, C,H14N,O"HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Evaporate to dryness 5 mL of the concentrate over silica
gelat 40° under reduced pressure. The infrared absorption
spearum of the dried residue, Appendix II A, is concordant
with the reference spectrum of arginine hydrochloride
(RS 470).

B. Dilute a suitablevolwne of the concentrate with sufficient
water to produce a solution containing 0.5% wlv of Arginine
Hydrochloride. The resulting solutionyields reaction A
characteristic of chlorides.
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DETERMINATION OF CONTENT

Calculate the content of CJII.;N"402)HCI in the concentrate
using the declared content of C(jHi 4N402,HCI in arginine
hydrochloride BPCRS.

Arginine Hydrochloride Infusion
Arginine Hydrochloride Intravenous Infusion

Action and use
Amino acid; nutrient.

IDENTIFICATION
A. In the test forNinhydrin-positive substances the spot in
the chromatogram obtained withsolution (2) is similar in
position) size and intensity to thespot in the chromatogram
obtained with solution (4).

B. Dilute a suitable volume of the infusion with sufficient
water to produce a solution containing 1.25% wlv of Arginine
Hydrochloride. To 2 mL of the resulting solution add I mL
of I-naphthol soluticn and 2 rnL of a mixture of equal
volumes of sodium hypochlorite soluricn (3% CQ and water.
A red colour develops.
C. Dilute a suitable volume of the infusion with sufficient
water to produce a solutioncontaining 0.5% wlv of Arginine
Hydrochloride. The resulting solution yields reaction A
characteristic of chlorides.

TESTS
Particulate contaminadon
When suppliedin a container witha nominal volume of
more than 100 mL, complies with the test for sub-visible
porddes, Appendix xm A.

Acidity
pH, 5.0 to 6.5, Appendix V L.

Ninhydrin ..positive substances
Carry out the method for thin-layer chromatQgraphy,
AppendixIII A, using the following solutions in water.
(1) Dilute the infusion to contain 1.0% wlv of Arginine
Hydrochloride.

(2) Dilute I volume of solution (1) (0 50 volumes.

(3) Dilute I volume of solution (2) to 4 volumes.
(4) 0.02% wlv of arginine hydrochloride BPCRS.
(5) 0.04% wlv each of arginine hydrochloride BPCRS and
lysine hydrochloride EPCRS in waler.

CHROMATOGRAPHIC CONDITIONS

<a) Use a TLC silica gelplate.
(b) Use the mobile phase as descnbed below.

(c) Apply 5~ of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate, heat it at 1000 to 1050 until
the ammonia is removed. Spray with ninhycln"n solution and
heat at 100 0 to 105 0 for 15 minutes.

TESTS
Acidity
pH, 5.0 to 6.5, Appendix V L.

Ninhydrln..positive substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using the foUowing solutions in water.
(1) Dilute the concentrate to contain 1.0% wlv of Arginine
Hydrochloride.

(2) Dilute 1 volume of solution (I) to 50 volumes and
further dilute 1 volume to 4 volumes.
(3) 0.04% wlv of each of arginine hydrochloride BPCRS and
lysine hydrochloride EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
Eb} Use me mobile phase as described beJOO1'N.V~ -«>"",O-S'o1uti01O.-- -+
(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 ern.
(e) Afterremoval of the plate) heat it at 1000 to lOS" until
me ammonia is removed. Spray with ninhydrin solution and
heat at 1000to 105° for 15 minutes.

MOBILE PHASE

30 volumes of concentrated ammonia and 70 volumes of
propan-Z-oI.

SYSTBM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

liMITS

Aoy secondary spot in the chromatogram obtained with
solution (1) is not more intense thanthe spot in the
chromatogram obtained with solution (2) (0.5%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Dilute a quantity of the concentrate with sufficient water
to producea solution containing 0.02% wlvof Arginine
Hydrochloride.

(2) 0.02% wlv of arginine hydrochlorid£ BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colurno (15 em x 4.6 mm) packed
with end-eapped oaade<y/silyl silica gelfor chromatography
(5 pm) (Spherisorb ODS2 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 210 urn.

'(f) Inject 20 ~L of each solution.

MOBILE PHASE

40 volumes of methanol RI and 60 volumes of 0.05M sodium
dihydrogen onhaphosphate containing 0.075% wlv of sodium
doduyl sulfate; adjust the pH to 3.3 with onhophosphoric acid.

SYSTEM SUITABILITY

The Assay is not valid unless the symmenyfactor of the
principal peak in the chromatogram obtained withsolution
(2) is between 0.8 and 1.5; if necessary, adjust the content of
methanol in the mobilephase.
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MOBILE PHASE

30 volumesof concentrated ammonia and 70 volumes of
propan-2-o!.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (5) shows two clearly separated spots.

LIMITS

Any secondary 'PO' in the chromatogram obtained with
solution (1) is not more intense thanthe spot in the
chromatogram obtained with solution (3) (0.5%).

Bacterial endotoxins
The endotoxin limit concentration is 0.5 IV per ml.,
Appendix XIV C. Dilute infusions containing more than
5.0% wlv of Arginine Hydrochloride with waterBET to
contain 5% wlv.

ASSAY
Dissolve 28 g ofpotassium hydroxide and 2 g of potassium
sodium (+)-tartrate in 100 mL ofwaler, add to the cooled
solution 0.1 g of 2,4-dichwro-l-naphthal, 180 mL of ethanol
(96%) and 20 mL of a solution prepared by diluting
I volume of sodium hypochlorite solution (3% CI) to 6 volumes
withwater"and allow the mixture to stand for 1 hour
(solution A). Dilute a suitable volume of the infusion with
sufficient water [0 produce a solution containing 0.004% wlv
of Arginine Hydrochloride, To 5 mL add 5 mL of a
0.3% wlv solution of potassium iodide, mix and allow to stand
for 15 minutes. Add 15 mL of solutionA, mix and allow to
stand for 15 minutes. Add 5 mL ofa solution prepared by
diluting I volume of sodium hypochwri,. solution (3% CI) to
15 volumeswith waterand allow to standfor 15 minutes.
Measure the absorbance of the resulting solutionat the
maximum at 520 run, Appendix II B, usingwater in the
reference cell. Repeat the procedure using 5 mL of a
0.004% wlv solution of arginine hydrochwride BPCRS in water
beginning at the words 'add 5 mL of a 0.3% wlv solution of
potassium iodide ... '. Calculate the contentof C6H14N40:z,
HCl from the absorbances obtained using the declased
content of C,H,..N.02.HC1 in arginine hydrochloride BPCRS.

LABELLING
The label states thatsolutions containing visible solid
particles must not be used.

IMPURITIES
The impurities limitedby the requirements of the monograph
include ornithine.

Arginine Hydrochloride Oral Solution
NOTE: This monograph has been developed to cover unlicensed
formulatWns.

Action and use
Amino acid; nutrient.

DEFINITION
Arginine Hydrochloride Oral Solution is a solution of
Arginine Hydrochloride in a suitable flavoured vehicle.
The oralsolution complies with the requirements suued under Oral
Liquids and with the folJawing requirements. Whe.. appropriate,
the oralsolution also complies with therequirements statui under
Unlicensed Medicines.

Content of arginine hydrochloride, CoHl..N.O"HCI
95.0 to 105.0% of the stated amount.

Arginine Hydrochloride Preparations III-173
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MOBILE PHASE

100 volumes of methanol and 400 volumes ofO.2M sodium
dihydrogen orthophosphate containing 0.3% wlv of sodium
dodecyl su!fale; adjust the pH to 3.3 with orthophosphoric acid.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (2), the column efficiency is at least 1800
theoretical platesper metre.

DETERMINATION OF CONTENT

Determine the weight permL of the oral solution,
Appendix V G, and calculate the contentof C~I~402J
Hel, weight in volume, usingthe declared content of
C.H"N40"HCl in arginine hydrochloride BPCRS.

STORAGE
AigiriJiie Hydrochionde Oral Solutionshouldbe protected
from light.

Ascorbic Acid Injection
Action and use
Vitamin C.

DEFINITION
Ascorbic AcidInjection is a sterile solution of Ascorbic Acid
in Water for Injections containing Sodium Bicarbonate.
The injection complies with the requirements staled under
Parenteral Preparations and ",i'h thefollowing requirements.

Content of ascorbic acid, C~806
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless liquid.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions in water.
(1) Dilute the injection, if necessary, to contain 0.5% wlv of
Ascorbic Acid.
(2) 0.5% wlv of ascorbic acidBPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel F"4 precoated plate (Merck silica gel 60
F2 54 platesare suitable),
(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

20 volumes of waw and 120 volumes of ethanol (96%).

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to thatin the
chromatogram obtained with solution (2).
B. To a volume containing 50 mg of Ascorbic Acid add
0.2 mL of 2M nitric acidand 0.2 mL of O.IM silver nitrate.
A greyprecipitate is produced.

TESTS
Acidity
pH, 5.0 to 6.5, Appendix V L.

2022

Oxalic acid
Dilute a volume containing 0.25 g to 5 mL with water,
neutralise to litmus paperwith 2M sodium hydroxide, add 1 mL
of 2M aUlicacid and 0.5 mL of calcium chloride solution and
allow to stand for 1 hour. Any opalescence produced is not
more intense thanthat in a solution prepared at the same
timeand in the following manner. Dissolve70 mg of oxalK
acid in 500 mLof water and to 5 rnLof the resulting solution
add I mL of 2M acetic acidand 0.5 mL of calcium chloride
solution (0.3%).

ASSAY
To a volume containing 0.2 g add 5 mL of 2M sulfuric acid
and titrate with O.05M iodine VS usingstarch mucilage as
indicator. EachmL of O.05M iodine VS is equivalent to
8.806 mg of CoRsO•.

S
Ascorbic Acid Injection should be protected from light and
stored at a temperature of 2° to 8°.
Whenvitamin C injection is prescribed or demanded,
Ascorbic AcidInjection shall be dispensed or supplied.

Ascorbic Acid Tablets
Action and use
Vitamin C.

DEFINITION
Ascorbic AcidTabletscontain Ascorbic Acid.
The ",blets comply with the requirements staled underTablets and
with thefollowing requirements.

Content of ascorbic acid, C~06
95.0 to 101.5% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Shake a quantity of the powdered tablets containing
50 rng of Ascorbic Acid with 10 mL of water for 15 minutes
and filter.

(2) 0.5% wlv of ascorbic acid BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use silica gel F"4 precoated plate (Merck silica gel 60
F254 plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate,allow it to dry in airand
examine under ultraviolet light (254 nm).

MOBILE PHASE'

20 volumes of wow and 120 volumes of ethanol (96%).

CONFIR.L\rtATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).
B. Shake a quantity of the powdered tablets with water and
filter. The filtrate is acidic to litmus solutiml, decolourises
2,6-duhlorophenolindophenol solution andreduces SIlver nitrate
solution inunediately at room temperature producing a black
precipitate.
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ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powder containing 0.15 g of Ascorbic Acid as completely as
possible in a mixture of 30 mL of water and 20 mL of
1M sulfuric acidand titrate with a.1Mammonium eenum(IV)
sulfate VS usingfelTOin wlua"on as indicator. Each mL of
a.1M ammonium terium(lV) sulfate VS is equivalent to
8.806 mg of C,H,O,.

STORAGE
Ascorbic Acid Tablets should be kept free from contact with
metal and protected from light and moisture.

When vitamin C tablets are prescribed or demanded,
Ascorbic Acid Tablets shall be dispensed or supplied.

ewable Tablets
Chewable Ascorbic Acid Tablets

Action and use
Vitamin C.

DEFINITION
Ascorbic Acid Chewable Tablets contain Ascorbic Acid.

The tablets comply with the requirements stated underTablets and
with thefollowing requirements.

Content of ascorbic acid, C~06
95.0 to 107.5% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix ill A, using the following solutions.

(1) Shake a quantity of the powdered tablets containing
50 mg of Ascorbic Acid with 10 mL of waterfor IS minutes
and filter.

(2) 0.5% wlv of ascorbic acid BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel F254 precoated plate (Merck
silica gel 60 F 254 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, allow it to dry in air and
examine under ultraviolet light (254 nm).

MOBILE PHASE

A mixture of 20 volumes of waterand 120 volumes of ethanol
(96%).

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. Shake a quantity of the powdered tablets with water and
filter, The filtrate is acidic (Q litmussolution, -decolounses
2)6-dichlorophenolindophenol solution and reduces silver nitrate
solution immediately at room temperature producing a black
precipitate.

TESTS
Disintegration
The requirement for Disintegration does not apply to
Ascorbic Acid Chewable Tablets.

Aspirin Preparations 111-175

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powder containing 0.15 g of Ascorbic Acid 3S completely as
possible in a mixture of 30 mL of waterand 20 mL of
1M sulfuric acidand titrate with 0.1M ammonium cen·um(lv)
sulfate VS using ferroin solution as indicator, Each mL of
0.1 M ammonium cen·um(lV) sulfate VS is equivalent to
8.806 mg of C,H,O,.

STORAGE
Ascorbic Acid Chewable Tablets should be kept free from
contact with metal and protected from light and moisture.

When vitamin C chewable tablets are prescribed or
demanded, Ascorbic Acid Chewable Tablets shall be
dispensed or supplied.

Aspirin Tablets
Acetylsalicylic Acid Tablets

Action and use
Salicylate; non-selective cycle-oxygenase inhibitor;
antipyretic; analgesic; anti-inflammatory.

DEFINITION
Aspirin Tablets contain Aspirin.

The tablets complywith the requirements statedunderTablets and
with the following requirements.

Content of aspirin, C~80"
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.5 g of
Aspirin with 20 mL of absolute ethanol, filter (Whatman
GF/C is suitable), evaporate the filtrate and dry the residue
at 60° for 1 hour. The infrared absorption spectrum of the
residue, is concordant with the reference spectrum of aspirin
(RS 483).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 50 revolutions per
minute.

(b) Use 500 mL of a pH 4.5 bulIer prepared by mixing
29.9 g of sodium euetate and 16.6 mL of g/~ialacetic acid
with sufficient waterto produce 10 litres at a temperature of
37°, as the medium.

PROCEDURE

(I) Mer 45 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample, suitably diluted
with the dissolution mediwn if necessary, at the maximum at
265 nm, Appendix II B using dissolution medium in the
reference cell.

(2) Measure the absorbance of a suitable solution of
asp;n·n BPCRS using dissolution medium in the reference
cell.

DETERMINATION OF CONTENT

Calculate the total content of aspirin, CgHs0 4J in the
medium using the declared content of C9Hg0 4 in
aspirin BPCRS.
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Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions prepared
immediately before use.
(1) Mix with the aid of ultrasound for 15 minutes a quantity
of the powdered tablets containing 0.10 g of Aspirin with
40 mL of aceumioile, allow to cool, dilute to 100 mL with
water and filter through a 0.45-lUll PTFE filter.

(2) Dilute 1 volume of solution (1) to 50 volumes and
further dilute 1 volwne of the resulting solution to
10 volumes with the mobile phase.

(3) 0.003% wlv of salicylic acid (impurity C) in the mobile
phase.

(4) 0.1% wlv of aspirin impurilY standard BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mrn) packed
with O<U1decylsiJyl sihea gelfor chromatography (5 urn)
(Kromasil CIS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(e) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 237 om.
(!) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 1.2 times the
retention timeof impurity F.

MOBILE PHASE

2 volumes of onhophosphoric acid, 400 volumes of acetonitrile
and 600 volumesof water.

When me chromatograms arerecorded under the prescribed
conditions, the retention times relative to aspirin (retention
time about 5 minutes) are: impurity A, about 0.6;
impurity B, about 0;7. impurity C, about 1.4 and impurity F,
aboutS.O.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4) the resolution between the peaks due to
aspirin and impurity C is at least 6.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity C is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (3%);

the area of any othersecondary peak is not greater thanhalf of
the area of the principal peak in the chromatogram obtained
with solution (2) (0.1%);

the sum of the areas of any othersecondary peaks is not
greater than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).

Disregard anypeakwith an area less than0.25 times the area
of the principal peakin the chromatogram obtainedwith
solution (2) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions prepared immediately beforeuse.
(1) Mix with the aid of ultrasound for 15 minutes a quantity
of the powdered tablets containing 60 mg of Aspirin with
40 mLof aceumieile, allow to cool, dilute to 100 mLwith
water and filter through a 0.45-~m PTFE filter.

2022

Aspirin Dispersible Tablets
Dispersible Aspirin Tablets

Action and use
Salicylate; non-selective cyclo-oxygenase inhibitor;
antipyretic; analgesic; anti-inflammatory.

DEFINITION
Aspirin Dispersible TabletscontainAspirin in a suitable
dispersible basis.
The tablelS comply with the requiremenlS stated underTablets and
wilh thefollowing requirements.

Content of aspIrin, C9Hs04

95.0 to 105.0%of the statedamount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.5 g of
Aspirin with 20 mL of absoluUl ethanol, filter (Whatrnan
GF/C is suitable), evaporate the filtrate and dry the residue
at 600 for 1 hour. The infrared absorplion spectrum of the
residue, is concordant with the reference spectrum of aspirin
(RS 483).

TESTS
Related substances
Carry out the method for liquid chromalography,
Appendix ill D, using the folloWing solutions prepared
immediately beforeuse.
(1) Mix with the aid of ultrasound for 15 minutes a quantity
of the powdered tablets containing 0.10 g of Aspirin with
40 mL of aaeonitriJe, allowto cool) dilute to 100 mL with
waterand filter through a 0.45-~m PTFE filter.

(2) Dilute 1 volume of solution (1) to 50 volumes with the
mobile phase and further dilute 1 volume of the resulting
solution to 10 volumeswith the mobilephase.
(3) 0.003% wlv of salicylic acid{impurity C) in the mobile
phase.
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Acrion and use
Salicylate; non-selective cycle-oxygenase inhibitor;
antipyretic; analgesic; anti-inflammatory.

Aspirin Effervescent Soluble Tablets
Elfervescent Soluble Aspirin Tablets

Effervescent Aspirin Tablets

DEFINlTION
Aspirin Effervescent Soluble Tablets contain Aspirin in a
suitable soluble, effervescent basis.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of aspirin, c.",O,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Dissolve with vigorous effervescence on the addition of
wann waterto produce a clear solution.

B. Dissolve a quantity of the powdered tablets containing
50 mg of Aspirin in 10 mL of warm water, boil and add
0.5 mL of iron(Ill) chloride sdution Rl. A violet-red colour is
produced.

TESTS
Dlaintegradon
Comply with the requirement for Effervescent Tablets stated
under Tablets.

Sallcylic acid
To a quantity of the powdered tablets containing 0.50 g of
Aspirin add 50 mL of dichloromethane, 2 mL of 2.5M sulfuric
acidand shake vigorously for ~ minutes. Filter the
dichloromethane extract through a dry filter paper containing
I g of anhydrous sodium sulfate and evaporate 5 mL of the
filtrate to dryness at room temperature using a rotary
evaporator. Dissolve the residue in 2 mL of ethanol (96%),
transfer to a Nessler cylinder with a further 1 mL of ethanol
(96%), dilute to 50 rnL with waterat a temperature not
exceeding 100

, add 1 mL of freshly prepared ammonium iron
(Ill) sulfate solution Rl, mix and allow to stand for 1 minute.
Any violet colour produced is not more intense than that
obtained by adding I mL of freshly prepared ammonium iron
(m) sulfat< solution Rl to a mixture of 3 mL of a freshly
prepared 0.050% w/v solution of salicylic acid in ethanol

(4) 0.1% wlv of aspirin impurity standard BPCRS in the DETERMINATION OF CONTENT

mobile phase. Calculate the content of C9Hs04 in the tablets from the
CHROMATOGRAPHIC CONDITIONS chromatograms obtained using the declared content of

(a) Use a stainless steel column (25 ern x 4.6 mm) packed C,HaO. in aspirin BPCRS.
with ocradecylsilyl silica gelfor chromatography (5 urn) LABELLING
(Kromasil CI8 is suitable). The label states that the tablets contain Aspirin, unless this
(b) Use isocratic elution and the mobile phase described word appears in the name of the tablets (this requirement
below. does not apply in countries where exclusiveproprietary rights
(e) Use a flow rate of 1.0 mL per minute. In the name Aspirin are claimed).

(d) Use an ambient column temperature. When Aspirin Dispersible Tablets are prescribed or
(e) Use a detection wavelength of237 run. demanded, no strength being stated, tablets containing

300 mg shall be dispensed or supplied.
(I) Inject 20 ~L of each solution.

When Aspirin Soluble tablets are prescribed, Aspirin
(g) For solution (I), allow the chromatography to proceed Dispersible Tablets shall be dispensed.
for 1.2 times the retention time of impurity F.

IMPURITIES
____AIOBlLR1'HAS:EF .,.==~=.._t=..

The Impurities limited y e reqwrements 0 S
2 volumes of onhophosphorie acid, 400 volumes of acetonitn7e monograph include those listed under Aspirin.
and 600 volumes of water.
When the chromatograms are recorded under the prescribed
conditions, the retentions relative to aspirin (retention time
about 5 minutes) are: impurity A, about 0.6j impurity B,
about 0.7, impurity C, about 1.4 and ~purity F, about 8.0.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4) the resolution between the peaks due to
aspirin and impurity C is at least 6.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity C is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (3%);

the area of any oilier secondary peak is not greater than half
the area of the principal peak in the chromatogram obtained
with solution (2) (0.1%);

the sum of the areas of any other secondary peaks is not
greater than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).

Disregard any peak with an area less than 0.25 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carty out the method for
liquidchromatography, Appendix III D, using the following
solutions prepared immediately before use.

(I) Mix with the aid of ultrasound for IS minutes a quantity
of the powdered tablets containing 60 mg of Aspirin with
40 mL of acetonitrile, allow to cool, dilute to 100 mL with
waterand filter through a 0.45-Jlm PTFE filter.

(2) 0.06% wlv of aspirin BPCRS in the mobile phase.

(3) 0.1% wlv of arpin;' impun'ty standard BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3) the resolution between the peaks due to
aspirin and impurity C is at least 6.0.
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(96%) and sufficient water to produce 50 mL contained in a
second Nessler cylinder (3.0%).

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of lite
powder containing 0.3 g of Aspirin in 10 mL of 1M sulfun,
acidand boil under a reflux condenser for I hour. Cool,
transfer to a separating funnel) rinsing the flask and
condenser with small quantities of water and extract me
liberated salicylic acid withfour 20-mL quantities of ether.
Wash the combined etherextracts with two 5-mL quantities
of water, evaporate the ether in a current of airat a
temperature not exceeding 30°, dissolve the residue in 20 mL
of 0.5Msodium hydroxide VS and dilute to 200 mL with
water. Transfer 50 mL to a stoppered flask, add 50 mL of
0.05Mbromine VS and 5 mL of hydrochloric acid, protect the

--_-------Soiution1romJight,._shake1epeatedly during 15 minutes and
allow to standfor 15 minutes.Add 20-mL of dilute potassium
iodide solution shake thoroughly and titrate with O.IM sodium
thiosulfate VS, usingstan:.h mucilage, added towards the end
point, as indicator. EachmL of O.05M bromine VS is
equivalent. to 3.003 mg of C9Hs0 4.

LABELLING
The labelstates that the tablets contain Aspirin, unless this
word appears in the name of the tablets (thisrequirement
does not apply in countries where exclusive proprietary rights
in the name Aspirin areclaimed).
When Aspirin Effervescent SolubleTablets are prescribed or
demanded, no strength being stated, tablets containing
300 mg shall be dispensed or supplied.

When Aspirin Soluble tablets are prescribed, Aspirin
Dispersible Tablets shall be dispensed.

Aspirin Gastro-resistant Tablets
Gastro-resistant Aspirin Tablets

Action and use
Salicylate; non-selective cyclo-oxygenase inhibitor;
antipyretic; analgesic; anti-inflammatory.

DEFINITION
Aspirin Gastro-resistant Tabletscontain Aspirin. They are
made gastro-resistant by enteric-coating or by othermeans.
The tablets comply with the requirements stated underTablets and
with thefollowing reqUIrements.

Content of aspirin, C9Hs04
95.0 to 105.0% of the statedamount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.5 g of
Aspirin with 20 mL of absolute ethanol, Iilter (Whannan
GF/C is suitable), evaporate the Iiltrate and dry the residue
at 60° for I hour. The infrar<d absorption spectrum of the
residue, is concordant with the reference spectrum of aspirin
(RS 483). '

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

Firststage

2022

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.
(D) Use iOOO mL ofO.1M hydrochlotic add, at a temperature
of 37(), as the medium.

PROCEDURE

(I) After 2 hours,withdraw a sample of the medium,filter
and measure the absorbance of the filtrate, Appendix IT B, at
276 om using O.lM hydrochloric acidin the reference cell.
(2) Measure the absorbance of a suitable solution of
aspirin BPCRS in O.IM hydrochwric acid.

DETERMINATION OF CONTENT

Calculate the totalcontentof aspirin, C9H S0 4, in the
mediumusing the declared contentof C9HS0 4 in
aspirin BPCRS. The amount of aspirin released is not more
than 5% of the statedamount.
Finalstage
(a) Use Apparatus 1, rotating the basketat 100 revolutions
per minute.
(b) Replace the O.IM hydrochloric acidin the vessel with
900 mL of mixedphosphate bufferpH 6.8, previously held at
3605' to 3705'.

PROCEDURE

(l) After 45 minutes, withdraw a sampleof the medium and
filter. Inunediately measure the absorbance of the filtrate,
Appendix IT B, diluted with the dissolution medium, if
necessary, at 265 run usingdissolution mediumin the
reference cell.
(2) Measure the absorbance of a suitable solution of
aspirin BPCRS in the dissolution medium.

DETERMINATION OF CONTENT

Calculate the total contentof aspirin, C9HsO", in the
medium usingthe declared contentof C9HsO" in
aspinnBPCRS.

Related substances
Carry out the method for Iiquid chromatography,
Appendix ill D, using the following solutions prepared
immediately before use.
(I) Mix with the aid of ultrasound for 15 minutes a quantity
of the powdered tablets containing 0.10 g of Aspirin with
40 mL of acetonimle, allow to cool, dilute to 100 mL with
waterand Iilter through a 0.45-~m PTFE Iilter.

(2) Dilute I volume of solution (1) to 50 volumes and
further dilute 1 volume of the resulting solution to
10 volumes with the mobilephase.
(3) 0.003% wlv of salio/li< acid (impurity C) in the mobile
phase.
(4) 0.1 % wlv of aspln'" impuniy standard BPCRS in the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octodecylsiJyl silica gelfor chromatography (5 urn)
(Kromasil CIS is suitable).

(b) Use isocratic elutionand the mobile phase described
below.

(c) Use a flow rateof 1.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 237 urn.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 1.2 times the
retention time of impurity F.
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Aspirin and Caffeine Tablets
Acdon and use
Salicylate; non-selective cyclo-oxygenase inhibitor;
antipyretic; analgesic; anti-inflammatory.

TESTS
Salicylic acid
To a quantity of the powdered tablets containing 0.50 g of
Aspirin add 50 mL of dichloromethane and 10 mL of water,
shake welland allowto separate. Filter the dichloromethane
layer through a dry filter paper and evaporate 10 mL of the
filtrate to dryness at room temperature usinga rotary
evaporator. To the residue add 4 mL of ethanol (96%)) stir
well, dilute to 100 mL withwaterat a temperature not
exceeding 10°, filter immediately, rapidly transfer 50 mL to a
Nessler cylinder, add 1 mL of freshly prepared ammonium iron
(Ill) sulfate solution Rt, mixand allow to stand for I minute.
Any violet colour produced is not more intense than that
obtained by adding I mL of freshly prepared ammonium iron
(111) sulfate solution Rlto a mixture of 3 mL of a freshly
prepared 0.050% wlv solution of salicylic acidin ethanol
(96%) and sufficient waterto produce 50 mL contained in a
second Nessler Cylinder (3.0%) ..

Dissoludon

For aspirin
Comply with the requirements forMonographs of the British
Pharmacopoeia in the dissoluti'on USt for tablets and capsules,
Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 500 mL of a pH 4.5 buffer prepared by mixing
29.9 g of sodium a«1aIC and 16.6 mL of glacial acetic acid

DEFINITION
Aspirin and Caffeine Tablets contain, in each, 350 mg of
Aspirin and 30 mg of Caffeine.
The tablets romply wlm the requirements statedunder Tablets and
with thefollJJwing requirements.

Content of aspirin, ~H804
330 to 370 mg.

Content of caffeine) CaH1oN"40Z
27.5 to 32.5 mg.

-. ----IDENflFleATION--------- --- ---------- ------

A. Boil I g of the powdered tablets with 10 mL of 1M sodium
hydroxide, cool and filter. AcidiJY the filtrate with 1M sulfuric
acid; a white precipitate is produced. To a solution of the
precipitate add ;ron(llI) chloride solution Rl; a deep violet
colour is produced.
B. Shake 0.5 g of the powdered tablets with 10 mL of water
for 5 minutes, filter and add 10 mL of 1Msodium hydroxUk.
Extract with three 30 mL quantities of dichloromethane,
washing eachextract with the same 10 mL of water. Filter
the combined extracts through absorbent cotton and
evaporate the filtrate to dryness. Reserve a quantity of the
residue for testC. Dissolve 10 mg of the residue in 1 mL of
hydrochloric acid, add 0.1 g of potassium chlorate and evaporate
to dryness in a porcelain dish. A reddish residue remains,
whichbecomes purple on exposure to ammonia vapour.
C. The ligh. absorption, Appendix II B, in the range 240 to
350 nm of a 0.001 %wlvsolution of the residue reserved in
test B exhibits a maximum at 273 run.

MOBILE PHASE

2 volumes of onhophosphi:nU add, 400 volumes of acetonitrile
and 600 volumes of waler.

When the chromatograms arerecorded under the prescribed
conditions, the retention timesrelative to aspirin (retention
time about 5 minutes) are: impurity A, about 0.6;
impurity B, about 0.7, impurity C, about 1.4 and impurity F,
about 8.0.

SYSTEM SUITABIUTY

The test is not validunless, in me chromatogram obtained
with solution (3) the resolu.ian between the peaks due to
aspirin and impurity C is at least6.0.

DETERMtNATION OF CONTENT

Calculate me contentof C9HsO" in the tablets from the
chromatograms obtained usingme declared contentof
C.HsO, in aspirin BPCRS.

STORAGE
Aspirin Gastro-resistant Tabletsshouldbe protected from
moisture.

LABELLING
The label states that the tablets contain Aspirin, unless this
word appears in the name of the tablets (thisrequirement
does not apply in countries where exclusive proprietary rights
in the nameAspirin areclaimed).

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Aspirin.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (4) the resolution between the peaksdue to
aspirin and impurity C is at least 6.

LlMITS

In the chromatogram obtained with solution (I):

________the area_J!fJIDY__ R-eak corresgondingJo impuritY C is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (3%);

the area of any other secondary peak is not greater than halfof
the area of the principal peak in the chromatogram obtained
with solution (2) (0.1%);

the sum of the areas of any other secondary peaks is not
greater than 5 times the area of the principal peakin the
chromatogram obtained with solution (2) (1.0%).

Disregard anypeakwith an area less than 0.25 times the area
of the principal peakin the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
LiquidChromaIDgraphy, Appendix III D, using the following
solutions.
(1) Mix with the aid of ultrasound for 15 minutes a quantity
of the powdered tablets containing 60 mg of Aspirin with
40 mL of aceumitrile, allow to cool, dilute to 100 mL wirh
waterand filter through a 0.45-~m PIFE filter.
(2) 0.06% wlv of aspirin BPCRS in the mobile phase.

(3) 0.1% wlv of aspirin impurity standard BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described underRelated
substances maybe used.
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with sufficient water to produce 10 Htres, at a temperature of
37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a 20 mL sample of the
medium and measure the absorbance of the filtered sample,
suitably diluted with the dissolution medium if necessary, at
the maximum at 265 run, Appendix IT B, using dissolution
medium in the reference cell,

(2) Measure the absorbance of a suitable solution of
aspirin BPCRS in the dissolution medium using dissolution
medium in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of aspirin, Cg.Hs04J in the
medium from the absorbances obtained and using the

- --dedared-content-of-G,H,0.-in-aspin·n-BPCRS.---

ASSAY
Weigh and powder 20 tablets.

For aspirin
To a quantity of the powder containing 0.7 g of Aspirin add
20 mL of waterand 2 g of sodium"irate and boil under a
reflux condenser for 30 minutes. Cool, wash the condenser
with 30 mL of warm water and titrate with O.5M sodium
hydroxitk VS using phetU!lphthalein solurUm Rl as indicator.
Each mL of O.5M sodium hydroxide VS is equivalent to
45.04 mg of C.H,O•.

For caffeine
To a quantity of the powder containing 30 mg of Caffeine
add 200 mL of waterand shake for 30 minutes.
Add sufficient water to produce 250 mL and filter.
To 10 mL of the filtrate add 10 mL of 1M sodium hydroxide
and extract inunediately with five 30 mL quantities of
chlorofonn, washing each extract with the same 10 mL of
water. Filter the combined chloroform extracts, if necessary,
through absorbent cotton previously moistened with
chloroform. Evaporate the solution to dryness and dissolve the
residue as completely as possible in water, warming gently if
necessary. Cool, add sufficient water to produce 100 mL, mix
and filter if necessary. Measure the absorbance of the resulting
solution at the maximum at 273 run, Appendix IT B.
Calculate the content of C,H1oN.O, taking 504 as the value
of A(I %, I em) at the maximum at 273 om.

LABELLING
The label states that the tablets contain Aspirin, unless this
word appears in the name of the tablets. This requirement
does not apply in countries where exclusive proprietary rights
in the name Aspirin are claimed.

Atenolol Injection
Acdon and use
Beta-adrenoceptor antagonist.

DEFINITION
Atenolol Injection is a sterile solution of Atenolol in Water
for Injections containing Citric Acid Monohydrate and
Sodium Chloride.

The injet:tf·on complies with tire requirements stated under
Parenteral Preparations and with thefolWwing requirements.

Content of atenolol, C1..Hn N203

90.0 to 110.0% of the stated amount.

2022

IDENTIFICATION
To a volume of the injection containing 5 mg of Atenolol
add sufficient 1M sodium hydroxide to make it alkaline (about
0.5 rnL) and extract with three 10-mL quantities ofa
mixture of 1 volume ofpropan~2-oland 3 volumes of
chlorofonn. Filter the combined extracts through anhydrous
sodium sulfate and evaporate to dryness in a current of
nitrogen. The infrared absorption spectrum of the residue,
Appendix II A) is concordant with the reference spearum of
atenclol (RS 015).

TESTS
Acidity
pH, 5.5 to 6.5, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
~enaiXlrr-D, using ihef6110wing solum.ms:--------- -

(I) Use the injection being examined.

(2) Dilute I volume of solution (I) to 200 volumes with the
mobile phase.

(3) Dissolve 10 mg of ateno/ol impurity standard BPCRS in
0.1 mL of dimethyl sulfoxitk,with the aid of gentle heat, and
dilute to 20 mL with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped oaade<y/silyl silica gelfor chromawgraphy
(5 urn) (Luna-CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 226 om.

(f) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of impurity G.

MOBILE PHASE

20 volumes of tetrahydrofuran, 180 volumes of methanol and
800 volumes of 0.025M potassium dihydrogen orthophosphate.
Dissolve 0.8 g of sodium octanesulfonate and 0.4 g of
tetrabutylammonium hydrogen sulfate to I litre of this solution
and adjust the pH to 3.0 with orthophosphoric acid.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) resembles that of the reference chromatogram
provided with aeenolol impurity standard BPCRS in that the
peak due to impurity E precedes, and is separated from, that
due to impurity F, which is normally a doublet. If necessary
adjust the concentration of sodium oetanesulfonate in the
mobile phase; increasing the concentration increases the
retention time of impurity F.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to-impurity G is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to either impurity E or
impurity F is not greater than half of the area of the principal
peak in the chromatogram obtained with solution (2)
(0.25%).

ASSAY
Dilute a volume of the injection containing 10 mg of
Atenolol to 100 mL with methanol and measure the

www.webofpharma.com



2022 Atenolol Preparations 111-181

MOBILE PHASE

I volume of sulfun·c add (J0%), 25 volumes of acetonitrile and
74 volumes of watercontaining 0.93 g per litre of sodium octyl
sulfate adjusted to pH 3 with 2M sodium hydroxide.

absorbance at the maximum at about 275 run, Appendix II B.
Calculate the contentofCI4.H22N20j taking 53.7 as the
valueof A(l%, 1 em) at the maximum at 275 nm.

STORAGE
Atenolol1njection should be protected from light.

Atenolol Oral Solution

MOBILE PHASE

1 volume of IBM ammonia and 99 volumes of methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 rnm) packed
withend-copped octadecylsilyi silica gel for chromatography
(5 pm) (Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and tbe mobilephasedescribed
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of 226 nm.

Action and use (0 Inject 20 pL of each solution.
Beta-adrenocepror antagonist. (g) Allow the chromatography to proceed for twice the

DEFINITION retention time of impurity G.

Atenolol Oral Solutionis a solution of Atenolol in a suitable MOBILE PHASE

aqueous vehicle. 20 volumes of tetrahydrofuran, 180 volumes of methanol and
-Th.-orarsolurion-wmplkswirlt lhe"'luirem'fIIs 'tiited'untler ONiI - - 8oo-volumes·of 0,025M potassiunuJjhydrogen onhophosphate.
Liquids and with thefollowing requirements. Dissolve 0.8 g of sodium octanesu{fonate and 0.4 g of

C f I I C
u 0 tetrabutylammonium hydrogen sulfate to I litre of this solution

ontent 0 ateno 0 J u... ·uNZ 3 d di th H 3 0 ith h h h . cid
94 0 106 0

" fth d an a Just e P to . WI on op asp am: a .
. to . /0 0 e state amount.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) resembles that of the reference chromatogram
provided with atenoWl impuritystandard BPCRS in that the
peak due to impurity E precedes, and is separated from, that
due to impurity F, which is normaUy a doublet. If necessary
adjust the concentration of sodium octanesulfonate in the
mobile phase;increasing the concentration increases the
.retention time of impurity F.

UMITS

In the chromatogram obtained with solution (1):
the area of any peak corresponding to impurity G is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to either impurity E or
impurity F is not greater than halfof the area of the principal
peak in the chromatogram obtained with solution (2)
(0.25%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Dilute the oral solutionwith the mobile phase to produce
a solution containing0.025% wlv of Atenolol.
(2) 0.025% wlv of aeenolol BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 rnm) packed
with end-copped ottade<y/silyl silica gelfor chromatogrophy
(5 urn) (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 275 nm.

(I) Inject 20 pL of each solution.

(g) For solution (I) allow the chromatography to proceed fOI
at least 30 minutes.

IDENTIFICATION
A. Carry out the method fOI rltin-Iayer chromatogrophy,
Appendix III A, using the following solutions.

(I) Make a volume of the oral solution containing 50 mg of
Atenolol alkaline with 1Msodium hydroxide (about 0.5 mL),
extract with three lo-mL quantities of a mixture of 1 volume
of propan-2-ol and 3 volumesof chlorofonn, filter the
combined extracts through anhydrous sodium sulfate, evaporate
to dryness under reduced pressure withgentle heat and
dissolve the residue in 05 mL of methanol.
(2) 1.0% wlv of atenoWl BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating S17ica gel GFm .
(b) Use the mobile phase as descnbed below.

(c) Apply 10 pL of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dryin airand examine under
ultraviolet light (254 nm).

CONFIR.t\lATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position,size and intensity to that
in the chromatogram obtained withsolution (2). Disregard
any spots due to excipients at Rfvalues of 0.69 and 0.80.
B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as
that in the chromatogram obtained with solution (2).

TESTS
Acidity
pH, 5.5 to 6.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.
(I) Dilute the oral solution with the mobile phase to produce
a solution containing 0.2% wlv of Atenolol.
(2) Dilute I volume of solution (I) to 200 volumes with the
mobilephase.
(3) Dissolve 10 mg of atenolol impuritystandardBPCRS in
0.1 mL of dimethylndfoxide, with the aid of gentle heat, and
dilute to 20 mL with the mobile phase.
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DETERMINATION OF CONTENT

Calculate the contentof Cl4H22N203 in the oralsolution
using the declared content of Ct.JI22NZ03 in
atenoM BPCRS.

Atenolol Tablets
Action and use
Beta-adrenoceptor antagonist.

DEFINITION
Atenolol Tablets containAtenolol.
The tablets comply with the requiremenu stated under Tablets and
wah thefollowing requirements.

~~~~
Content of atenelol, C14HnN20j

92.5 to 107.5% of the stated amount.

IDENflFICATlON
A. Heat a quantity of the powdered tabletscontaining 0.1 g
of Atenalol with 15 mL of methanol to 50°, shake for
5 minutes, filter (Whatman No. 42 paperis suitable) and
evaporate the filtrate to dryness on a water bath. Wann the
residue with 10 mL of O.IM hydrochlori< add, shake and filter.
Add (Q the filtrate sufficient 1Msodium hydroxide to makeit
alkaline, extract with 10 mL of chlorofonn, dry by shaking
with anhydrous sodium sulfate, filter, evaporate the filtrate to
dryness on a water bath and dry the residue at 105° for
1 hour. The infrared absorption spectrum of theresidue,
Appendix n A, is concordant with the reference spearum of
atenolol (RS 015).

TESTS
Related substances
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.
(1) Shake a quantity of the powdered tablets containing
25 mg of Atenolol with 25 mL of the mobile phase, mix with
the aid of ultrasouod for 20 minutes, filter (Wharmao GF/C
filter paperis suitable) and use the filtrate.
(2) Dilute I volume of solution (I) to 200 volumes with the
mobile phase.

(3) Dissolve 10 mg of atenolol impurity standard BPCRS in
0.1 mL of dimethylsulfoxide, with the aid of gentle heal, and
dilute to 20 mL with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with end-capped octadecylsi(yl silica gelfor chromatography
(5 urn) (Luna-CIS is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 226 run.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of impurity G.

MOBILE PHASE

20 volumes of tetrahydrojuran, 180 volumes of methanol and
800 volumes of 0.025M potassium dihydrogen onhophosphate.
Dissolve0.8 g of sodium oaanesulfonoie and 0.4 g of
tetrabutylammonium hydrogen sulfate to 1 litre of litis solution
and adjust the pH to 3.0 with orthophosphori< acid.
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SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) resembles thatof the reference chromatogram
provided with arenolol impurity standard BPCRS in that the
peakdue to impurity E precedes, and is separated from, that
due to impurity F, which is normally a doublet. H necessary
adjust the concentration of sodiumoctanesulfonare in the
mobilephase; increasing the concentration increases the
retention time of impurity F.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to impurity G is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to eitherimpurity E or
-impuriWF-is notgreater manhaJ.r-ofthe~rea-ofthe--principal--· -.-.----
peakin the chromatogram obtained withsolution (2)
(0.25%).

ASSAY
Powder20 tablets. Transfer the powder to a 500 mL flask
using300 mL of melhanol, heat the resulting suspension to
600 and shake for 15 minutes. Cool, diluteto 500 mL with
methanol, filter through a fine glass micro-fibre filter paper
(Whatman GF/C is suitable) and dilute a suitable volwne of
the filtrate with sufficient me/hanoi to produce a solution
containing 0.01% wlv of Atenolol. Measure the absorbance of
the resulting solution at the maximum at 275 nrn,
Appendix II B. Calculate the content of C,.H"N20, takiog
53.7 as the value of A(I %, I em) at the maximum at
275 run.

Atropine Eye Drops
Action and use
Anticholinetgic.

DEFINITION
Atropine Eye Drops are a sterile solution of Atropine Sulfate
in Purified Water.

The .rye drops romply with the requirements stated under Eye
Preparations and with thefolluwing requirements.

Content of atropine sulfate, (CI7HnN03)2,H2S04,H20
90.0 to 1l0.0% of the stated amount.

IDENTIFICATION
A. Comply with test A for Identification described under
Atropine Injection, using for the preparation of solution (1) a
volume of the eye drops containing 5 mg of Atropine Sulfate.
B. In the Assay, the chromatogram obtained with solution
(1) exhibits a peakwith the same retention timeas the peak
due to atropine sulfate in the chromatogram obtained with
solution (2).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
For eye drops containing less than 0.1% wlv ofAtropine Sulfate.
(I) Use the eye drops being examined.

(2) 0.05% wlv of atropine sulfate BPCRS and 0.05% wlv of
homatropine hydrobromide BPCRS in the mobile phase.

Foreye drops containing 0.1% wlv of Atropine Sulfate or more.
(I) Dilute the eye drops to contain 0.1% wlv of Atropine
Sulfate with water.
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(2) 0.1 % wlv of atropine sulfate BPCRS and 0.1 % wlv of
homatropine hydrobromide BPCRS in the mobile phase.

CHROAlATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-capped ac,ad«y/si(ylsaka gelfor chromatography
(5 urn) (Nucleosil CI8 is suitable),

(b) Use isocratic elution and the mobilephasedescribed
below.

(e) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of257 om.

(f) For eye drops containingless than 0.1% wlv of Atropine
Sulfate inject 100 ~L of each solution. For eye drops
containing O. I% wlv of Atropine Sulfate or more inject
20 ~L of each solution.

-------------- --- ------- --- -- -- ------------ -_.... _.. --- -- -----

MOBILE PHASE

a.OIM sodium aaUue and O.005M dioctyl sodium sulfosuccinare
in methanol (60%) adjusted to pH 5.5 with glacial autic acid.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the peaks due
to atropine, sulfate and homatropine hydrobromide is
at least 2.5'.

DETERMINATION OF CONTENT

Calculate the content of (C17H23N03h,H2S04,H20 in the
eye dropsusing the declared content of (C17H2~03h,
H2SO"H20 in atropine sulfate BPCRS.

Atropine Eye Ointment
Action and use
Anticholinergic.

DEFINITION
Atropine Eye Ointment is a sterilepreparation containing
An-opine Sulfatein a suitable basis.
The eyeointment complies with the requirements uoud under Eye
Preparations and with 'he following requirements.

Content of atropine sulfate, (C17H,,NO,h,H,SO,,H,O

92.5 to 105.0%of the stated amount.

IDENTIFICATION
A. Complieswith test A for Identification descnbed under
Atropine Injection but preparing solution (I) in the following
manner. Dissolve a quantity of the ointmentcontaining
10 mg of Atropine Sulfate as completely as possible in
10 mL of petroleum spirit (baaing range, 4U' to 6U') and
extract with two 10 mL quantities ofO.05M suJfuric acid,
washingeach acid solution with the same 5 mL of petroleum
spin·, (boiling range, 4(f to 6(f). Mix the acid solutions, make
alkaline with 5M ammonia and extract with two 15 mL
quantities of chloroform. Evaporate the chloroform and
dissolve the residue in 2 mL of ethanol (96%).
B. In the Assay, the chromatogram obtained withsolution
(1) exhibits a peak with the same retention time as the peak
due to atropine sulfatein the chromatogram obtained with
solution (2).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

Atropine Preparations 111-183

(1) Dissolve a quantity of the eye ointment containing 10 mg
of Atropine Sulfate in 10 mL of ether and extract with two
10 mL quantities of 0,01M hydrQchlcri~ acid, Use the
combinedextracts.
(2) 0.05% wlv of atropine sulfate BPCRS and 0.05% wlv of
homatropine hydrobromide BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-capped acrod«y/si/y/ silica gelfor chromatography
(5 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elutionand the mobilephasedescribed
below.

(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of 257 om.
- --------- ----- -------

(I) Inject 100 ~L of each solution.

MOBILE PHASE

O.OIM sodium aaulte and O.005M dioctyl sodium sulfosuainate
in-methanol (60%) adjusted to pH 5.5 withglacial acetic acid.

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
with solution (2), the resolution factor betweenthe peaks due
to atropine sulfate and homatropine hydrobromide is
at least 2.5.

DETERM.INATION OF CONTENT

Calculate the content of (C17H,,NO,),,H2SO.,H20 in the
eye ointmentusing the declared contentof (C17H23N03h,
H2SO"H20 in atropine sulfate BPCRS.

Atropine Injection
Action and use
Anticholinergic.

DEFINITION
Atropine Injection is a sterile solutionof Atropine Sulfate in
Water forInjections.
The injection complies with the requirements Slated under
Parenteral Preparations and with thefollowing requirements.

Content of atropine sulfate, (C17H2~03htH2S04,H20
90.0 to 110.0% of the statedamount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Evaporate a volumeof the injection containing 5 mg of
Atropine Sulfateto dryness on a water bath, triturate the
residue with 1 mL of ethanol (96%), allow to standand use
the supernatant liquid.
(2) 0.5% wlv of atropine suJfate BPCRS in ethanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, heat it at 105° for 20 minutes,
allow to cool and spray with dilute potassium iodobismuthate
solution.
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MOBILE PHASE

10 volumes of diethylamine, 40 volumes of acetone and
50 volumes of chlorofann.

CONFIRMATION

The spot in the chromatogram obtained withsolution (1)
corresponds [Q thatin the chromatogram obtained with
solution (2).

B. In the Assay, the chromatogram obtainedwith solution
(1) exhibits a peakwith the same retention time as the peak
due to atropine sulfate in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 2.8 to 4.5, Appendix V L.

-- -ASSAY

Carry out me method for liquid chromatography,
Appendix III D, using the following solutions.
For injections containing less than 0.1% wlvof Atropine Sui/au
(1) Use the injection being examined.
(2) Use atropine sulfate BPCRS and homatropine
hydrobromide BPCRS in the mobile phase, both at the same
concentration as the solutionbeing examined.
For injections containing 0.1% wlfJ or more ofAtropine Sulfate
(1) Dilute the injection, if necessary, to contain0.1% wlv of
Atropine Sulfatewith water.

(2) 0.1 % wlv of arropin, sulfate BPCRS and 0.1 % wlv of
bemairopine hydrobromide BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 ern x 4.6 nun) packed
with end-cappedoaod~1 silica gelfor chromatography
(5 urn) (Nudeosil CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of2 mLper minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 257 om.
C£) For injections containing less than0.1% wlv of Atropine
Sulfateinject 100 j.iL of each solution. For injections
containing 0.1% wlv or more of An-opine Sulfate inject
20 ul, of each solution.

MOBILE PHASE

O.OIM sodium aWate and 0.005M dioctyl sodIUm sulfosuccinate
in methanol (60%) adjusted to pH 5.5 with glacial acetic acid.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution betweenthe peaks due to
atropine sulfate andhomatropine hydrobromide is
at least 2.5.

DETERMINATION OF CONTENT

Calculate the content of (C 17H2.,NO,)",H2SO.,H20 in the
injection using the declared contentof (CI1H23N03h,

H2SO.,H20 in atropine sulfate BPCRS.
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Atropine Oral Solution
NOTE; This monograph has been developed to cover unlicensed
formulations.

Action and use
Anticholinergic.

DEFINITION
Atropine Oral Solution is a solutionof Atropine Sulfatein a
suitable vehicle.
The oralsolution complies with therequirements statedunder Oral
Liquids and with thefollowing requiremenu. Where appropriateJ

theoralsolution also complies with therequirements statedunder
Unlicensed Medicines.

Content of atropine sulfate) (C17H2~Ol)z,H2S04,H20

- 95.0T6-105.0%-JJftheSlalCd amount; --

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill AJ using the following solutions.
For oral solutions containing less than 0.1% wlv ofAtropine
Sulfate
(I) Use the solution being examined.

(2) A solution of atropine sulfate BPCRS in ,<hanoi (96%) at
the same concentration as the solutionbeingexamined.
FororalsolutitmS containing 0.1% wlv or more 0/Atropine
Sulfate
(1) Evaporate a quantity of the oral solutioncontaining 5 mg
of Atropine Sulfate to dryness on a water bath, triturate the
residue with I mL of ,thanol (96%), allow to stand and use
the supernatant liquid.
(2) 0.5% wlv of atropine sulfate BPCRS in 'thanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating SIlica gelF.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate) heat it at 1050 for 20 minutes,
allow to cool and spray with dilute potassium iodobismuthate
solution.

MOBILE PHASE

10 volumes of diethylamineJ 40 volumes of acetone and
50 volumes of chloroform.

CONFIRMATION

The principal spot In the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the pesk in the chromatogram obtained with
solution (2).

ASSAY
Carry out the method for liquid chromatography)
Appendix ill DJ using the following solutions.
For oralsolutions containing less than 0.1% wlv of Atropine
Sulfate
(I) Use the solution being examined.

(2) A solution containing atropine sulfate BPCRS and
homatropine hydrobromide BPCRS in the mobile phase, both at
the same concentration as the solutionbeingexamined.
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For oralsolutions containing 0.1% w/v or more of Atropine
Sutkue
(1) Dilute the oral solution with wa!e1'~ if necessary, to
contain 0.1% wlv of Atropine Sulfate.

(2) 0.1 % wlv of atropine sulfate BPCRS and 0.1 % wlv of
homatropine hydrobromide BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packcd
with end-capped oetodecy/silyl Sl7ica gelfor chromalCgraphy
(5 urn) (Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient colwnn temperature.

J-:)_Use.~~~te~tion wa~~le~~ of 257 om.
(f) For oral solutions containing less than O.J% w/vof
Atropine Sulfate, inject 100 !1L of each solution.
For injections containing 0.1% wlv or more of Atropine
Sulfate, inject 20 ~L of each solution.

MOBILE PHASE

O.OIM sodium acetate and O.005M dioclyl sodium sulfosuccinate
in methanol (60%), adjusted to pH 5.5 with glacial acetic acid.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peaks due to
atropine sulfate and homatropine hydrobromide is
at least 2.5.

Calculate the content of. (C 17H23NO,h,H2S0",H20 in the
oral solution using the declared content of (C17H2~03h,
H2SO.,H20 in atropine sulfate BPCRS.

Atropine Tablets
Action and use
Anticholinergic.

DEFINITION
Atropine Tablets contain Atropine Sulfate.

The uiblets comply with the requirements staledunderTablets and
with thefolWwing requirements.

Content of atropine sulfate, (C17H23N03)z,H2S04,H20
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix IIIA, using the following solutions.

(I) Shaking a quantity of the powdered tablets containing
10 mg of Atropine Sulfate with 2 mL of ethanol (96%),
centrifuge and use the supernatant liquid.
(2) 0.5% w/v of atropine m/fate BPCRS in ethanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G. •

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, heat it at 105° for 20 minutes,
allow to cool and spray with dilute potassium iodobismuthate
solution.

MOBILE PHASE

10 volumes of diethylamine, 40 volumes of acetone and
50 volumes of chlorojonn.
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CONFIR.\lATION

The spot in the chromatogram obtained with solution (1)
corresponds to that In the chromatogram obtained with
solution (2).

B. In me test for Uniformity of content, the chromatogram
obtained with solution (1) exhibits a peak with the same
retention time as the peak due to atropine sulfate in the
chromatogram obtained with solution (2).

TESTS
Uniformity of content
Tablets containing less than 2 mg andlor less than 2% w/w
of Atropine Sulfate comply with the requirements stated
under Tablets using the following method of analysis.

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

fl)-Shakel tablet-with2-ml of-the mobile phase with the aid
of ultrasound until fully disintegrated and filter.

(2) 0.03% wlv of atropine m/fate BPCRS and 0.03% wlv of
homatropine hydrobromide BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-capped oclCd«y/si1y1 silica gelfor chromatography
(5 urn} (Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of257 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

O.OIMsodium acetate and 0.005M di«tyl sodium su/fosuccinau
in methanol (60%) adjusted to pH 5.5 with glacial acetic acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peaks due to
atropine sulfate and homatropine hydrobromide is
at least 2.5.

DETERJ.\UNATION OF CONTENT

Calculate the content of (C 17H2,NO')2,H2SO",H20 in each
tablet using the declared content of (CI7HnN03)2,H2S04J
H20 in atropine m/fateBPCRS.

ASSAY
Use the average of the individual results determined in the
test for Uniformity of content.

Azathioprine Oral Suspension
Different formulations of Azathioprine Oral Suspension mtl)/ vary
in bioavailabl7ity. Patients should be monitored in ac.cordance with
approj»;ate ch"nical gwklines.
NOTE: This monograph has been developed to C()f)er unlicensed
formulations.

Action and use
Immunosuppressant.

DEFINITION
Azathioprine Oral Suspension is a suspension of Azathioprine
in a suitable flavoured vehicle.

The oralsuspension complies with the requirements statedunder
Oral Liquids and with thefollowing requirements: Where
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appropriateJ theoralsuspension alsocomplies with the
requirements suued under Unlicensed Medidnes.
Content of azathioprine, C9H,N70ZS

95.0 to 105.0% of the stated amount.

Shake 'he aralsuspension vigorously before canying out the
following tests.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix ill A, using the following solutionsprepared
immediately before use.
(1) Dilute a quantity of the oral suspensioncontaining 40 rng
of Azathioprine to 5 mL with water and then extract with
three 20-mL quantities of dichloromethane. Combine the
dicWoromethane extracts, washwith 20 mL of water, discard
the aqueous layer and evaporate the dichloromethane under

-- -a-stream of nitrogen until about" 5 meremains.--
(2) Disperse 40 mg of aeathiopnneBPCRS in 5 mL of water
and then treat in the same manneras for solution (1)
beginning at the words land then extract ... I.

(3) 0.005% wlv of each of azathioprine BPCRS and 5-chwrrr
I-methyl-4-nitroimidazole Bl'CRS in dichlorOme,hane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating cellulose FZ54 0

(b) Use the mobile phase as described below.

(c) Apply 10 pL of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate, dry it at 50° and examine
under ultraviolet light (366 nm).

MOBILE PHASE

buum-l-ol saturated with 6M ammonia.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in me chromatogram
obtained with solution (2).

B. In the Assay,the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
thatof theprincipal peakin the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 3.5 to 6.5, Appendix V L

Dissolution
Complieswith the requlrements stated underUnlicensed
Medicines, Oral Suspensions, using 900 mL of waler as the
dissolution medium and rotating the paddle at 50 revolutions
per minute. Use a volumeof the oral suspension containing
one dose.

Related substances
Carry out the method for liquidchromatagraphy,
Appendix ill D, using me following solutions.
(1) Disperse a quantity of me oral suspension containing
10 mg of Azathioprine with 12.5 rnL of dimethyl sulfoxide,
shake for 30 minutes and add sufficient O. 1Mhydrochloric acid
to produce 25 mL
(2) Dilute I volume of solution (I) to 100 volumes with a
mixture of equal volumes of dimethylsulfoxide and O.IM
hydrochloric add.
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(3) 0.004% wlv of each of azathwpn·ne BPCRS, s-chtoro-t
melhyl-4-nitroimidazole BPCRS and 6-mercaptopun·ne in a
mixture of equal volumesof dimethylsulfoxide and O.IM
hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatagraphy (5 1"")
(Kromasil is suitable).
(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mLper minute.
(d) Use a column temperature of 25'.

(e) Use a detection wavelength of 254 run.
(!) Inject 10 pL of each solution.

MOBILE PHASE

Mobile phaseA 300 volumes of methanol and 700 volumes
of a O.OIM phosphate bulfer prepared by dissolving 1.36 g of
potassium dihydrogen onhophosphate in 1000 mL of water.
Mobile phaseB 600 volumes of methanol and 400 volumes
of a O.OIM phosphate bulfer prepared by dissolving 1.36 g of
potassium dihydrogen onhophosphate in 1000 mL of water.

Time Mobilephase A MobilephaseB Comment

(Minutes) (%vIV) (%vlv)

0-20 100 0 iSOCfalic

20-30 100-.0 0--t100 linear gradient

30-<10 0 100 Isoctallc

40-41 0-+100 100-.0 linear gradient

41-50 100 0 re-equilibration

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the retentiontime of azathioprine is about 6.5 minutes;
therearepeaks with retentions relative to azathioprine of
abour 0.53 (6-mercaptopurine) and about I.I4 (5-chloro-l
methyl-4-nitroimidazole).

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to 5-chloro-l-methyl-4
nittoimidazole is not greater thanthe area of the principal
peak in the chromatogram obtained with solution (2) (I %);

the areaof any peak corresponding to 6-mercaptopurine is
not greater than the area of the principal peakin the
chromatogram obtained with solution (2) (1%);

the area of any other secondary peak is not greater than
0.1 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.1%)';

the sum of the areas of any secondary peaks is not greater than
twice the area of the principal peakin the chromatogram
obtained with solution (2) (2.0%).

ASSAY
Carry out the method for liquid chromatagraphy,
Appendix m D, using the following solutions.
(I) Dilute a weighed quantity of the oral suspension
containing 0.1 g of Azathioprine to 50 mL with dimethyl
sulfoxide, shakefor 30 minutes and add sufficient 0.1M

hydmchlotic add to produce 250 mL
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(2) Dilute 5 volumes of a 0.08% w/v solution of
azathioprine BPCRS in dimethyl sulfoxide to 10 volwnes with
O. L\-I. hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with ocuuJecylsiJyl silica gelfor chromatography (5 pm)
(Spherisotb ODS2 is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection waveJength of 254 run.
(I) Inject 10 ~L of each solution.

(g) Wash the column with water between injections.

MOBILIr PHASE

300 volumes of methanol and 700 volumesof a a.OiM
phosphate buffer prepared by dissolving 1.36 g of potassium
dihydrogen onhophosphate in 1000 mL of water.

DETERMINATION OF CONTENT

Determine the weight per mL of the oralsuspension,
AppendixV G, and calculate the contentof C9H7N702S,

weight in-volume, using the declared content of C9H7N702S

in azathioprine BPCRS.

STORAGE
Azathioprine Oral Suspension should be protected from light.

Azathioprine Tablets
Action and use
Immunosuppressant.

DEFINITION
Azalhioprine Tablets contain Azathioprine.
The tablets comply with the requirements stated under Tablets and
wi,h thefollowing requirements.

Content of azathioprine, C9H7N102S

92.5 (0 107.5%of the stated amount.

IDENTIFICATION
A. Carry out me method for li};n-layer chromatography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing 0.2 g
of Azathioprine with 50 mLof 6M ammonia, filter through a
glass micro fibre paper (Whatman GF/C is suitable) and use
the filtrate.
(2) 0.4% wlv of azathioprine BPCRS in 6M ammonia.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating cellulose F254 .

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 20 ern.

(e) Afterremoval of the plate, dryit at 50° and examine
under ultraviolet light (254 nm).

MOBILE PHASE

butan-l-ol saturated with 6M ammonia.

CONFIR.\olATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).
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B. Heat a quantity of the powdered tablets containing 20 mg
of Azathioprine with 100 mL of waterand filter. To 5 mL of
the filtrate add 1 mL of hydrochlcrk acid and 10 mg of zinc
powder and aUow to stand for 5 minutes; a yellow colouris
produced. Filter, cool in ice, add 0.1 mL ora 10% wlv
solutionof sodium nitn',e and 0.1 g of sulfamic add and shake
until the bubbles disappear. Add I mL of 2-naphthol solution;
a palepink precipitate is produced.

TESTS
5-Cltloro-l-methyl-4-n1trolmldazole and
6-Daercaptopurine
Carry out the method for thin-layer chromalography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
0.20 g of Azathioprine with 10 mL of 6M ammonia and filter
through a glass micro fibreJilter(lllp.er(WhalIDJlJl.GF/Cjs .
suitable).

(2) 2.0% wlv of azathioprine BPCRS and 0.020% wlv of
6-mercapzqpurine in 6M ammonia.
(3) 0.020% wlv of 6-mercaptopun'ne in 6M ammonia.
(4) 0.020% wlv of 5-ehloro-l-methy/-4-nitroimidazole BPCRS
in 6M ammonia.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating cellulose Fm·
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 20 em.
(e) Afterremoval of the plate, dry it at 50° and examine
under ultraviolel light (254 nm).

MOBILE PHASE

butan-l-oi saturated with 6M ammonia.

SYSTEM SillTABILITY

The test is not validunless the chromatogram obtainedwith
solution (2) shows two clearly separated spots.

LIMITS

Any spot in the chromatogram obtained with solution (I):

corresponding to 6-mercaptopurine in the chromatogram
obtained with solution (2) is not more intense than me spot
in the chromatogram obtained .with solution (3);

any spot corresponding to 5-cWoro-l-methyl-4-nitroimidazole
in the chromatogram obtainedwithsolution (1) is not more
intense than the spot in the chromatogram obtained with
solution (4).

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powder containing 0.15 g of Azathioprine with 20 mL of
dimethyl sulfoxide for 15 minutes and dilute to 500 mL with
O.lM hydrochloric acid. Avoid heating or the use of
ultrasound. Filter, dilute 25 mL of the filtrate to 1000 mL
with a.1M hydrochloric addand-measure the absorbance of the
resulting solution at the maximum at 280 run,
Appendix II B. Calculate the content of C.H,N,O,S taking
628 as the value of A(l %, 1 em) at the maximum at
280 run.

STORAGE
Azathioprine Tablets should be protected from light.
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Azithromycin Capsules
Action and use
Macrolide antibacterial.

DEFINITION
Azithromycin Capsules containAzithromycin.
The capsules comply with the requirements statedunder Capsules
and with thefollowing requirements.

Content of azithromycin, ~aH72N2012
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shakea quantity of the capsulecontentscontaining 0.5 g
of Azithromycin with 50 mL of dichloromedume. Filter (a
O.45-J.1ffi nylon filter is suitable) and evaporate the filtrate to
dryness undera stream of nitrogen. The ;ftjmreaab-Soi'iftron
spectrum, Appendix II A, is concordant with the reference
spectrum of azithromycin (RS 487).
B. In the Assay, the retention time of the principal peak In
the chromatogram obtainedwith solution (1) is similar to
that of principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution test for
tablets and capsules, Appendix xn B1.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute. .

(b) Use 900 mL ofO.1M sodium dihydrogen orthophosphate
previously adjusted 10 pH 6.0 with sadium hydroxide or sadium
hydroxide, at a temperature of 37°, as the dissolution
medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
Solvent A 40 volumes of a 0.67% wlv solution of
dipotassium hydrogen orthophosphate adjusted to pH 8.0 with
dilute phasphark acid, and 60 volumes of acetonitrile RI.
(1) After45 minutes withdrawa sample of the medium and
filter. Dilute a quantity of the filtrate with the dissolution
medium to producea solution expected to contain
0.027% wlv of Azithromycin.

(2) 0.027% wlv of azithromycin EPCRS in the dissolution
medium.
(3) 0.05% wlv each of azithromycin EPCRS and azithromycin
impuniy A EPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 rom) packed
with actaduylsilyl vinyl polymer for chromarography (5 urn)
(Asahipak ODP-50 is suitable).

(b) Use isocratic elution and the mobilephase.described
below.

(c) Use a flow rateof 1 mL per minute.
(d) Use a column temperature of 40°.
(e) Use a detection wavelength of 210 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

40 volumes of a 0.67% wlv solutionof dipotassium hydrogen
onhophosphate adjusted to pH 11.0 with a 56% wlv solution
of potassium hydroxide, and 60 volumes of acetonitrile Rl.

2022

When the chromatograms are recorded under the prescribed
conditions the retention time of azithromycin is about
10 minutes.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtainedwith solution (2), the
symmetry factor of the peakdue to azithromycin is between
0.8 and 2.0;

in the chromatogram obtained withsolution (3), the resolution
between the peaks due to impurity A and azithromycin is
at least 1.5.

DETERMINATION OF CONTENT

Calculate the total content of azithromycin, C3sHnNlOIl, in
the medium using the declared content of C.3sH72NlOll in
azithromycin EPCRS.

LIMITS

The amount of azithromycin, C3sHnNlOIl, released is not
less than 75% (Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions
Sa/vent B 35 volumes of a 0.173% wlv solution of
ammoniumdihydrogen orthophosphate adjusted to pH 10.0 with
ammonia, 35 volumes of methanol Rl and 30 volumes of
acetonitrile Rl.
(1) Shake a quantity of the capsulecontentscontaining 0.2 g
of Azithromycin with 15 mL of solvent B, dilute to 25 mL
with the same solventand filter (a 0.45-J.lrn nylon filter is
suitable).

(2) Dilute 1 volume of solution (1) to 100 volumes with
solvent B.

(3) Dissolve the contentsof a vial of azithromycin for system
suitability EPCRS in 1.0 mL of solvent B.

(4) 0.8% wlv of azithromydnfor peak identijicatian EPCRS in
solvent B.
(5) Dilute I volume of solution (2) to 10 volumes with
solvent B.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with end-capped octadecylsilyl amorphous organosilica polymer for
massspe<trometty (5 pm) (XTerra MS CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of I mLper minute.
(d) Use a column temperature of 60°.
(e) Use a detection wavelength of 210 nm.
(I) Inject 50 ~ of each solution.

MOBILE PHASE·

Mobile phaseA 0.180% wlv solution of anhydrous disadium
hydrogen orthophosphate adjusted to pH 8.9 with dilute
otthophosphotic acidct with dilute sodium hydroxide soluuon.

Mabile phaseB 25 volumes of methanol RI and 75 volumes
of acetomtnle Rl,

www.webofpharma.com



2022

Time Mobile phase A Mobile phase B Comment

(Minutes) (% vlv) (%vlv)

0-25 50-)45 5Q.--.}.55 linear gradien!

25-30 4!H40 55-c>60 lineargradient

30-80 40---)25 60---)75 linear gradlenl

80-81 2s-.50 75---)50 linear gradient

81-93 50 50 isocfatic

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference (Q

azithromycin (Retention time about 45 minutes) are:
impurity 1., about 0.29; impurity M, about 0.37; impurity E,
about 0.43; impurity F, about 0.51; impurity D, about 0.54;
impurity J, about 0.54; impurity I, about 0.61; impurity C,
about 0.73; impurity N, about 0:76; impurity H, about O.Y9;
impurity fi.., about 0.8:3; impurity t" about 0]2; impUrity -0,
about 1.23; impurity G, about 1.26; impurity B, about 1.31.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-to-1Jalley ratio is at least 1.4, where
Hp is the height above the baseline of the peak due to
impurity land Hv is the height above the baseline of the
lowest point of me curve separating this peak from the peak
due to Impurity F.

LIMITS

In the chromatogram obtained with solution (1):

identify any peaks corresponding to impurities F and H using
solution (3) and any peaks corresponding to impurities G,
1., M, and N using solution (4). Multiply the area of these
peaks by corresponding correction factors: impurity F, 0.3,
impurity H, 0.1; impurity G, 0.2; impurity 1., 2.3,
impurity M, 0.6; impurity N, 0.7;

the area of any peak due to impurity B is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%);

the areas of any peaks due to azithromycin impurities A, C,
E, F, H, I, L, M, N, 0, P is not greater than half the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the swn of the areas of any peaks due to impurities D and J
is not greater than half the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (5) (0.2%);

the swn of me areas of all secondary peaks is not greater than
3 times the area of me principal peak in the chromatogram
obtained with solution (2) (3%).

Disregard any peaks eluting before impurity L and after
impurity B and any peak with an area less than the area of
the principal peak in the chromatogram obtained with
solution (5) (0.1 %).

ASSAY
Carry out the method for liquidchromaUJgraphy,
Appendix ill D, using the following solutions.

Solvenl C 40 volumes of a 0.67% w/v solution of
dipotassium hydrogen onhophosphate adjusted to pH 8.0 with
orthophosphonc add and 60 volumes of acetonitrile Rl.
(I) Shake a quantity of the mixed contents of 20 capsules
containing 0.5 g of Azithromycin with 40 mL of solvent C)
dilute to 100 mL with the same solvent and filter (a 0.45-J.1m
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nylon filter is suitable). Dilute 1 volume of the filtrate to
solution to 10 volumes with solvent C.

(2) 0.05% w/v of azirhmmycin EPCRS in solvent C.

(3) 0.05% w/v each of azithromycin EPCRS and azilhromydn
impurity A EPCRS in solvent C.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used, but with an injection volume of 10 ul.,

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and azithromycin is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of azithromycin, C3sHnN2012, in the
capsules_usIDg_the_de.cla_n:d_content_Qf.C3sHnN2QI2Jn. _
azithromycin EPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Azithromycin.

Azithromycin Eye Drops
Action and use
Macrolide antibacterial.

DEFINITION
Azithromycin Eye Drops are a sterile solution of
Azithromycin in a suitable oily vehicle.

The eye drops comply with the requirements statedunderEye
Preparations and..uh thefollowing requirements.

Content of azlthromycin, C3sH72N2012
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Add 10 mL of absolu", ethanol to a quantity of the eye
drops containing 0.1 g of Azithromycin and mix. Allow to
stand, retain the upper ethanolic layer and evaporate it to
dryness under a stream of nitrogen. Wash the residue with
10 mL of hexane followed by a further 50 mL of hexane and
allow to dry in air. The infrared absorption spectrum of the
dried residue, AppendixII A, is concordant with the reference
spectrum of azithromycin (RS 481).
B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar ro
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromaUJgraphy,
Appendix ill D, using the following solutions in a mixture of
20 volumes of dichloromethane and 80 volumes of methanol.
(1) Dilute a quantity of the eye drops, if necessary, to
produce a solution containing 0.8% wlv of Azithromycin.

(2) Dilute I volumeof solution (I) to 100 volumes.

(3) Dissolve the contents of a vial of azithromycin for system
suitability EPCRS in 1.0 mL.

(4) 0.8% wlv of azirhromycinfor peak identification EPCRS.
(5) Dilute I volume of solution (2) to 10 volumes.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 rnm) packed
with end-capped octadecylsilyl amorphous organosilica poiymer for
mas' spearomeoy (5 pm) (XTerra MS CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 210 om.

(l) Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phaseA 0.18% wlv solution of anhydrous disodium
hydrogen orthophosphate adjusted to pH 8.9 with dilute
onhophosphoric add or with dilute sodium hydroxide solmum.

Mobile phaseB 25 volumes of methanol RJ and 15 volumes
of acetonitrile RI.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
azil:hromycin (retention time about 45 minutes) are:
impurity 1., about 0.29; impurity M, about 0.37; impurity E,
about 0.43j impurity F, about 0.51j impurity D, about 0.54j
impurity J, about 0.54j impurity I, about 0.61j impurity C,
about 0.73j impurity N, about 0.76j impurity H, about 0.79;
impurity A, about 0.83j impurity P, about 0.92j impurity 0,
about 1.23; impurity G, about 1.26; impurity BJ about 1.31.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-to-valky ratio is at least 1.4, where
Hp is the height above the baseline of the peak due to
impurity J and Hv is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to impurity F.

UMITS

In the chromatogram obtained with solution (1):

identify any peaks corresponding to impurities F and H using
solution (3) and any peaks corresponding to impurities G,
1., M. and N using solution (4). Multiply the area of these
peaks by the corresponding correction factors: impurity F,
0.3j impurity H, 0.1; impurity G, 0.2j impurity L, 2.3;
impurity M, 0.6; impurity N, 0.7;

the area of any peak corresponding to impurity B is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2%);

the area of any peaks corresponding to impurities A, C, E, FJ

H J I, L, ./.\1, N, 0, P is not greater than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.5%);

the sum of the areas of any peaks due to impurities D and J
is not greater than half the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (5) (0.2%);

MobUe phBSC A Mobile phose B Conuncots
rio vlv) (OJ. vlv)

Tbn'
(Minutes)

o ~ 25

25 - 30

30 - 80

80 - St

81 - 93

50 45 50 55

45 40 55 60

40 25 60 75

25 50 75-->50

50 50

linear gradient

linear gradient

linear gradient

linear gradient

re-equilahrarkm

the sum of me areas of aU secondary peaks is not greater than
3 times the area of me principal peak in the chromatogram
obtained with solution (2) (3%).

Disregard any peak eluting before impurity L and after
. impurity B and with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Carry Out the method for liquidchromawgraphy,
Appendix m D J using the following solutions in a mixture of
20 volumes of dichloromethane and 80 volumes of methanol.
(I) Dilute a weighed quantity of the eye drops to produce a
solution containing 0.05% wlv of Azithromycin.

(2) 0.05% wlv of azithromycin EPCRS.

(3) 0.05% wlv each of azithromycin EPCRS and azithromycin
impurity A EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl vinyl polymer for chromawgraphy (5 urn)
(Asahipak ODP-50 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature 40°.

(e) Use a detection wavelength of 210 nm.

(l) Inject 10 ~L of each solution.

MOBILE PHASE

40 volumes of a 0.67% wlv solution of dipowssium hydrogen
onlwphosphate adjusted to pH 11.0 with a 56% wlv solution
ofpotassium hydroxide, and 60 volumes of aceumitrik Rl,

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and azithromycin is at least 1.5.

DETERMINATION OF CONTENT

Determine the weight permL of the eye drops, Appendix V G,
and calculate the total content of azirhromycin,
C3sH72N2012 in the eye drops using the declared content of
C3sH72N2012 in az;thromycin EPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Azithromycin.

Azithromycin for Infusion
Action and use
Macrolide antibacterial.

DEFINITION
Azithromycin for Infusion is a sterile material prepared from
Azithromycin with or without excipients. It is supplied in a
sealed container.

The contents of the sealed container comply with the requirements
for Powder! for 1nj","ons or1rifusions statedunderParenteral
Preparations and with thefollowing requirements.

Content of azithromycln, C3sHnN2012
95.0 to 105.0% of the stated amount.
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IDENTIFICATION
A. Dissolve a quantity of the contents of the sealed container
containing 0.5 g of Azithromycin in 50 mL of
dichloromethane. Filter (a O.45-J.lm nylon filter is suitable) and
evaporate the filtrate to dryness under a stream of nitrogen.
The infraredabsorption spearum, Appendix II A, is concordant
with the reference spectrum of azithromycin (RS 487).

B. In the Assay, me retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolve the contents of one container in a suitable solvent as
directed in the manufacturer's instructions. Further dilute
with the same solvent to prepare a final solution containing
10% w/v of azithromycin and allow to stand for 30 minutes
(solution A).

Acidity
The pH of solution A is 6.4 to 6.8, Appendix V L.

Clarity of soludon
Solution A is not more opalescent than reference suspension I~

Appendix N A.

Related substances
Carry out the method for liquidchromatography~
Appendix ill D, using the following solutions.

Solvent A 35 volumes of a 0.173% wlv solution of
ammonium dihydrogen orthophosphate adjusted to pH 10.0 with
ammonia, 35 volumes of methanol RI and 30 volumes of
acetonitrile RI.
(I) Dissolve a quantity of the contents of the sealed container
containing 0.2 g of Azithromycin in 15 mL of solvent A,
dilute to 25 mL with the same solvent and filter (a 0.45-J!rn
nylon filter is suitable).

(2) Dilute I volume of solution (I) to 100 volumes with
solvent A.
(3) Dissolve the contents of a vial of azithromycin for system
suitability EPCRS in 1.0 mL of solvent A.

(4) 0.8% wlv of azithromycinforpeak identificalwn EPCRS in
solvent A.

(5) Dilute I volume of solution (2) to 10 volumes with
solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with end-capped octaderylsilyl amorphous organosiliw polymerfor
mass spectrometry (5 urn) (XTerra MS CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a Row rate of I mL per minute.

(d) Use a column temperature of 60°.

(e) Use a detection wavelength of210 om.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phaseA 0.180% w/v solution of anhydrous disodium
hydrogen orthophosphate adjusted to pH 8.9 with dilute
onhophosphoric acidor with dilute sodium hydroxide solution.

Mobile phase B 25 volumes of medumolRl and 75 volumes of
acetonitrile RI.
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Time Mobile phase A Mobile phase 8 Comment

(MInutes) (%vlv) (%vlv)

1>25 50-)45 50.55 5near gradienl

25-30 45->40 _00 linear gradienl

30-80 40---)25 60->75 linear gradient

80-81 25->50 75->50 jnear gradient

81-93 50 50 Isocratic

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
azithromycin (Retention time about 45 minutes) are:
impurity L, about 0.29; impurity M, about 0.37; impurity E)
about 0.43; impurity F~ about 0.51; impurity D) about 0.54j
impurity J, about 0.54; impurity I) about 0.61; impurity C,
about 0.73; impurity N~ about 0.76; impurity H, about 0.79;
impurity A, about 0.83; impurity P~ about 0.92; impurity 0)
about 1.23; impurity G~ about 1.26j impurity B, about 1.31.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-to""'lJ(JUey ratio is at least 1.4, where
Hp is the height above the baseline of the peak due to
impurity J and Hv is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to Impurity F.

LIMITS

In the chromatogram obtained with solution (1):

identify any peaks corresponding to impurities F and H using
solution (3) and any peaks corresponding to impurities G,
1., M, and N using solution (4). Multiply the area of these
peaks by corresponding correction factors: impurity F) 0.3,
impurity H, 0.1; impurity G, 0.2; impurity 1., 2.3~

impurity M, 0.6; impurity N~ 0.7;

the area of any peak due to impurity B is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%);

the areas of any peaks due to azithromycin impurities A~ C~

E~ F, H~ I~ L, M) N, O~ P is not greater than half the area of
the principal peak in me chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any peaks due to impurities D and J
is not greater than half the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (5) (0.2%);

the sum of the areas of all secondary peaks is not greater than
3 times the area of the principal peak in the chromatogram
obtained with solution (2) (3%).

Disregard any peaks eluting before impurity L and after
impurity B and any peak with an area less than the area of
the principal peak in the chromatogram obtained with
solution (5) (0.1%).

Water
Not more than 3.0% wlw, Appendix IX C. Method I.
Use 0.5 g.

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for uniformity of weight,
Appendix xn Ct, Powders for Parenteral Administration.

Carry out the method for liquidchromalQgraphy,
Appendix ill D, using the following solutions.
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Solvent B 40 volumes of a 0.67% wlv solution of
dipotassium hydrogen orthophosphate adjusted to pH 8.0 with
orthophosphorU acid and 60 volumes of atelOnitrile Rl.

(1) Dissolve a quantity of the mixed contents of the
10 containers containing 0.5 g of Azithromycin in 50 mL of
solvent B, dilute to 100 mL with the same solvent andfilter
(a 0.45-~m nylon filter is suitable). Dilute I volume of the
filtrate to solution to 10 volumes with solvent B.
(2) 0.05% wlv of ozilhromycin El'CRS in solvent B.
(3) 0.05% wlv each of azithromycin El'CRS and azithromycin
impurity A El'CRS in solvent B.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octatkcylsilyl vinyl polymer for chromatography (5 um)
(Asahipak ODP-50 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof 1 mL pet minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of21O om.
(0 Inject I0 ~L of each solution.

MOBILE PHASE

40 volumes of a 0.67% wlv solutionof dipotassium hydrogen
orthophosphate adjusted to pH 11.0 with a 56% wlv solution
of potassium hydroxide, and 60 volumes of acetonitrile RJ.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution(3), the resolution between the peaks due to
impurity A and azithromycin is at least 1.5.

DETERMINATION Of! CONTENT

Calculate the contentof azithromycin, ~8H72N2012 in a
container of average content weightusingthe declared
contentof C3sHnN2012 in azithromycin EPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listedunderAzithromycin.

Azithromycin Oral Suspension
Action and use
Macrolide antibacterial.

DEFINITION
Azithromycin Oral Suspension is a suspension of
Azitbromycin in a suitable vehicle. It is prepared by
dispersing the dry ingredients in the specified volumeof
Water justbefore issue for use.
The dry ingredients wmply with the requirements for Powden and
Granules for OralSolutions and Oral Suspensions staled under
OralLiquids.
Forthefollowing tests prepare the OralSus[J<nsW"n as dire<1ed on
the label. The suspension, examinedimmediately afterpreparation
unless otherwise indicated, complies with therequirements stated
under Oral Liquids and with thefollowing requirements.

Content of azithromycin, C38H7~2012
When freshly constituted not more than 120.0% of the stated
amount. When stored at the temperature and for the period
stated on the label during which the OralSuspension may be
expectedto be satisfactory for use, not less than 80.0% of the
stated amount.
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IDENTIFICATION
A. Shake a quantity of the oralsuspension containing 0.5 g
of Azithromycin with 50 ml, of dichloromethone, allow to

separate and retain the lower layer. Filter (a 0.45-JUIl nylon
filter is suitable) and evaporate the filtrate to dryness under a
stream of nitrogen. The infrared absorption spectrum,
Appendix Il A, is concordant with the reference spectrum of
azithromycin (RS 487).

B. In the Assay, the retention time of the principal peak. in
the chromatogram obtained with solution (1) is similar to
thatof principal peak. in the chromatogram obtained with
solution (2).

TESTS
Alkalinity
pH, 9.0 to 11.0, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, usingthe following solutions
SolventA 35 volumes of a 0.173% wlv solution of
ammoniumdihydrogen orthophosphate adjusted to pH 10.0 with
ammonia, 35 volumesof methanol Rl and 30 volumes of
acewnitrile Rt.
(1) Shake a quantity of the oral suspension containing 0.2 g
of Azithromycin with 15 mLofsolvent A, dilute to 25 mL
with me same solvent and filter (a 0.45-J.1m nylonfilter is
suitable).

(2) Dilute I volume of solution (I) to 100 volumes with
solventA.
(3) 0.005% wlv of azithromycin for system suitability El'CRS in
solvent A.
(4) 0.8% wlv of aaithromycin forpeak identification El'CRS in
solventA.
(5) Dilute 1 volume of solution (2) to 10 volumes with
solventA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octadecy/silyl amorphous organosilica polymer for
mass spe<:trome"Y (5 prn} (XTerra MS CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rateof 1 mL per minute.
(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 210 nm.

(0 Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.180% wlv solution of anhydrous disodium
hydrogen orthophosphate adjusted to pH 8.9 with dilute
onhophosphoric add or with dilute sodium hydroxide solution.
Mobile phase B ,25 volumes of methanol RI and 75 volurnes of
acewnitrile RI.

Time MobilephaseA MobilephaseB Comment

(Minutes) (%v/V) (%YJv)

0-25 50->45 50->55 lineargradient

25-30 45->4" 55---)60 lineargradient

30-80 40-,,25 60->75 linearglll.dieni

80-81 25->50 75-->SO lineargradient

81-93 SO SO isocfatic
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\Vhen the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
azithromycin (Retention time about 45 minutes) are:
impurity 1., about 0.29; impurity M, about 0.37; impurity E,
about 0.43; impurity F, about 0.51; impurity D, about 0.54;
impurity I, about 0.54; impurity I, about 0.61; impurity C,
about 0.73; impurity N, about 0.76; impurity H, about 0.79;
impurity A, about 0.83; impurity P, about 0.92; impurity 0,
about 1.23; impurity G, about 1.26,; impurity B, about 1.31.

SYSTEM SUITABIUTY

The (est is not valid unless, in the chromatogram obtained
with solution (3), the peak-w~alley ratio is at least 1.4, where
Hp is the height above the baseline of the peak due to
impurity J and Hv is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to impurity F.

LIMITS

In the chromatogram obtained with solution (1):

identify any peaks corresponding to impurities F and H using
solution (3) and any peaks corresponding to impurities G,
1., M, and N using solution (4). Multiply the area of these
peaks by corresponding correction factors: impurity F, 0.3,
impurity fI, 0.1; impurity G, 0.2; impurity L, 2.3,
impurity M, 0.6; impurity N, 0.7;

the area of any peak due to impurity B is not greater chan
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%);

the areas of any peaks due to azithromycin impurities A, C,
E, F, H, I, L, M, N, O,.P is not greater than half the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any peaks due to impurities D and J
is not greater than half the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than twice
me area of the principal peak in the chromatogram obtained
with solution (5) (0.2%);

me sum of the areas of aU secondary peaks is not greater than
3 times me area of the principal peak in the chromatogram
obtained with solution (2) (3%).

Disregard any peaks eluting before impurity L and after
impurity B and with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

Water
Not mote than 2.0% wlw, Appendix IX C. Method I.
Use O.5g of the dry ingredients.

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

Solvent B 1590 volumes of a 0.1 38% wlv solution of
pozassium dihydrogen onhophosphate, 600 volumes of
isopropanol, 480 volumes of methanol and 330 volumes of
acetonitrile, adjusted to pH 8.4 with 10M poUusium hydroxide.

(1) Shake a weighed quantity of the oral suspension
containing 0.2 g of Azithromycin with 300 mL of solvent B,
dilute (0 500 mL with the same solvent and lilter (a 0.45-~m

nylon filter is suitable).

(2) 0.04% wlv of azilhromycin EPCRS in solvent B.

(3) 0.04% wlv each of azithromycinBPCRS and azithromycin
impurityA EPCRS in solvent B.

Azithromycin Preparations 111-193

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with"ctadecylsi/yl vinyl polymerfor chromawgraphy (5 pm)
(Asahipak ODP-50 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 40 0
•

(e) Use a detection wavelength of 210 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

40 volumes of a 0.67% w/v solution of dipotassium hydrogen
onhophosphate adjusted to pH I 1.0 with a 56% wlv solution
of potassium hydroxide, and 60 volumes of cuetonitrile Rl.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolurion between impurity A and
azithromycin is at least 1.5.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral suspension)
Appendix V G, and calculate the content of azithromycin,
CJsH72NZ012 in the oral suspension using the declared
content of C3sH12N2012 in azithromycin EPCRS.
Repeat the procedure using a portion of the oral suspension
that has been stored at the temperature and for the period
stated on the label during which it may be expected [0 be
satisfactory for use.

STORAGE
The Oral Suspension should be kept at the temperature and
used within the period stated on the label.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Azithromycin.

Azithromycin Tablets
Action and use
Macrolide antibacterial.

DEFINITION
Azithromycin Tablets contain Azithromycin.

The tablets comply with the requirements Slated under Tablets and
with theJoIkJwing requirements.

Content of azithromycin, C3sHnNz012
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.5 g
of Azithromycin with 50 mL of diehloromelilane. Filter (a
0.45-J.lrn nylon filter is suitable) and evaporate the filtrate to
dryness under a stream of nitrogen. The infrared absorption
spectrum, Appendix II A, is concordant with the reference
spearum of azithromycin (RS 487).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of principal peak in the chromatogram obtained with
solution (2).
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TESTS
Dissolution
Comply with me requirements in the dissolution test for
tabletsand capsules, AppendixXII Bl.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.
(b) Use 900 mL of O.IM sodium dihydrogen orthophosphate
previouslyadjusted to pH 6.0 with sodium hydroxide, at a
temperature of 37°, as the dissolutionmedium.

PROCEDURE

Cany out the method for liquid chromatography,
Appendix III D, using the following solutions.
Solvent A 40 volumes of a 0.67% w/v solution of
dipotassium hydrogen orthophosphate adjusted to pH 8.0 with
onhophosphonc acid and 60 volumes of auwnitri!e Rt,

(1) After 45 minutes withdraw a sample of the medium and
filter. Dilute a quantity of the filtrate with the dissolution
medium to produce a solution expected to contain
0.027% wlv of Azithromycin.

(2) 0.027% wlv of azithromycin EPCRS in the dissolution
medium.
(3) 0.05% wlv each of azithromydnEPCRS and azithromycin
impurity A EPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl fJinyi polymer for chromawgraphy (5 um)
(AsalUpak ODP-50 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 210 urn.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

40 volumes of a 0.67% w/v solution of dipotassium hydrogen
onhophosphate adjusted to pH 11.0 with a 56% w/v solution
of potassium hydroxide, and 60 volumes of acetonitrile RJ.
When the chromatograms arerecorded under the prescribed
conditions the retention time of azithromycin is about
10 minutes.

SYSTEM SUITABIUTY

The test is not valid Unless:
in the chromatogram obtained with solution (2) the symmetry
factor of the peak due to azithromycin is between 0.8 and
2.0;

in the chromatogram obtained wil:h solution (3), the resolution
between the peaks due to impurity A and azithromycin is
at least 1.5.

DETERi\ol.INATION OF CONTENT

Calculate the total content of azithromycin, C38H72N 20 12, in
the medium using the declared content of C3sH72NzOIZ in
azithromycin EPCRS.

LIMITS

The amount of azithromycin, C3sHnNzO12, released is not
less than 75% (Q) of the stated amount.

Related substances
Carry out the method for liqm'd chromatography,
Appendixm D, using the following solutions.
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Solvent B 35 volumes of a 0.173% w/v solution of
ammoniumdihydrogen onhophosphate adjusted to pH 10.0 with
ammonia, 35 volumes of methanol Rl and 30 volumes of
acetonitn7e RI.
(I) Shake a quantity of powdered tablets containing 0.2 g of
Azithromycin with 15 mL of solvent B, dilute to 25 mL with
the same solvent and filter (a 0.45-Jlmnylon filter is
suitable).

(2) Dilute I volume of solution (I) to 100 volumes with
solvent B.
(3) Dissolve the contents of a vial of azithromycin for system
suitability EPCRS in 1.0 mL of solvent B.

(4) 0.8% wlv of azithromycinfor peak identification EPCRS in
solvent B.
(5) Dilute I volume of solution (2) to 10 volumes with
solvent B.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainlesssteel column (25 em x 4.6 mm) packed
with end-capped octadecy/sily/ amorphous organosilica polymer for
massspectrometry (5 urn) (XTerra MS CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 60°.

(e) Use a detection wavelength of21O run.
(I) Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phaseA 0.180% wlv solution of anhydrous disodium
hydrogen orthophosphate adjusted to pH 8.9 with dilute
onhophosphonc acidor with dilute sodium hydroxide solution.
MobilephaseB 25 volumes of methanol Rl and 75 volumes
of acetonitrile RI.

Time MobIlephaseA MobilephaseB Comment

(Mlnules) (%vlv) (%vlv)

0-25 50->45 50~55 linear gradient

2!NO 4.....," ss-sso linear gradient

30-60 4()"-}25 60---)75 linear gradient

80-61 25->50 75->50 linear gradient

81-93 50 50 eccrenc

When the chromatograms are recorded under the prescribed
conditions, the relative retentions withreference to
azithromycin (Retention time about 45 minutes) are:
impurity 1., about 0.29; impurity M, about 0.37; impurity E,
about 0.43; impurity F, about 0.51; impurity D, about 0.54;
impurity J, about 0.54j impurity I, about 0.61; impurity C,
about 0.73; impurity N, about 0.76; impurity H, about 0.79;
impurity A, about 0.83; impurity P, about 0.92j impurity 0 1

about 1.23j impurity G, about 1.26j impurity B, about 1.31.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-to-ualley ratio is at least 1.4, where
Hp is the height above the baselineof the peak due to
impurity J and Hv is the height above the baseline of the
lowest point of the CUlVe separating this peakfrom the peak
due to Impurity F.

LIMITS

In the chromatogram obtained with solution (1):
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identifyany peaks corresponding to impurities F and H using
solution (3) and any peaks corresponding to impurities G,
1., M, and N using solution (4). Multiply the area of these
peaks by corresponding correctionfactors: impurity F, 0.3,
impurity H, 0.1; impurity G, 0.2; impurity L, 2.3,
impurity M, 0.6; impurity N, 0.7;
the area of any peakdue to impurityB is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%);

the areas of any peaks due to azithromycin impurities A, C,
E, F, H, I, L, M, N, 0, P is not greater than half the area of
the principal peakin the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any peaks due to impurities D and J
is not greater thanhalf the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);
the area of any other secondary pwk is not greater than twice
the area of the principal peak in me chromatogram obtained
with solution (5) (0.2%);

the sum of the areas of all secondary peaks is not greater than
3 times the areaof the principal peak in the chromatogram
obtained with solution (2) (3%).

Disregard any peak eluting before impurity L and after
impurity B and with an area less man the areaof the
principalpeak in the chromatogram obtained withsolution
(5) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions. .

So/Wtll C 40 volumes of a 0.67% wlvsolution of
dipotassium hydrogen orthophosphate adjusted to pH 8.0 with
orthophosphoric acid and 60 volumes of acetonitrile Rl.
(I) Shake a quantity of the powdered tablets containing 0.5 g
of Azithromycin with 40 mL of solvent C, dilute to 100 mL
with the same solvent and filter (a 0.45-flm nylon filteris
suitable). Dilute I volume of the filtrate to 10 volumes with
solvent C.

(2) 0.05% wlv of azithromycin EPCRS in solvent C.

(3) 0.05% wlv each of azilhromycin EPCRS and azilhromycin
impurity A EPCRS in solvent C.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used, but with an injectionvolume of 10 J.1L.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and azithromycin is at least 1.5.

DETER.t\UNATION OF CONTENT

Calculate the total content of azithromycin, C3sHnNz012 in
the tablets using the declaredcontent of C3sHnNzOl2 in
azilhromycin EPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Azithromycin.
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Saclofen Oral Solution
Action and use
Skeletal muscle relaxant.

DEFINITION
Baclofen Oral Solution is a solution of Baclofen in a suitable
aqueous vehicle.

The oralsolution complies with the requirements stated under Oral
Liquids andwith the following requirements.

Content of baclofen, C1oH12CINOz
95.0 to 105.0% of the statedamount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions in a mixtureof
35 volumes of acetonitrile and 65 volumes of water.
(1) Dilute a volume of the oralsolution containing5 rugof
Baclofen to 100 mL.

(2) 0.005% wlv of barlofen BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile pbase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 10 em.

(e) After removal of the plate, dryin air.

(f) Place an evaporating dish containing 4 mL of water, I mL
of 7M hydrochloric acid and 0.5 g of potassium permanganate in
a chromatography tank, close the tankand aUow to stand for
2 minutes. Place the plate in the tank, close me tankand
leave the plate in contact with the vapourfor I minute.
(g) After removal of the plate, place it in a currentof cold air
until an area of coating below me line of application shows
only a faint blue colour on me addition of 0.05 mL of
potassium iodide and search solution. Spraythe plate with
potassium iodide and starch solution and examine in daylight.

MOBILE PHASE

20 volumes of gladal acetic acid, 20 volumes of waterand
80 volumes of butan-l-ol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Impurity A
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(1) Dilute a weighed quantity of the oral solution containing
5 mg of Baclofen to 50 mL
(2) 0.0002% wlv of haclofen impurity A EPCRS.
(3) 0.01% wlv of baclofen BPCRS, 0.0003% wlv of propyl
4-hydroxybenzoare, 0.0003% wlv of melhyl4-hydroxybenzoate
and 0.0002% wlv of bac10fen impun'ty A EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Assaymay
be used.
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MOBILE PHASE

5 g of sodium dodecyl sulfate in a mixture of 5 mL of
orthophosphork add and 650 mL of waterand diluted to
1000 mL with acetonitrile RJ.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to
methyl-4-hydroxybenzoate and impurity A (lactam) and
between the peaks due to impurity A and propyl-4
hydroxybenzoate is at least 5.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding (0 impurity A is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (2%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(1) Dilute a weighed quantity of the oral solution containing
5 mg of Baclofen to 50 mL.

(2) 0.01% wlv of badofen BPCRS.

(3) 0.01% wlv of bacTofen BPCRS, 0.0003% wlv of propyl
4-hydroxybenzoate and 0.0002% wlv of badofen
impurity A EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped ocuuJecyIsilyl-silica gelfor chromatography
(10 1lIIl) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detectionwavelength of 218 run.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

5 g of sodium dodecyl sulfate in a mixture of 5 mL of
onhophosphotic acid and 650 mL of waterand diluting to
1000 mL with acetonitrile RJ.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurity A and propyl-4-hydroxybenzoate is at least 5.0.

DETERMINATION OF CONTENT

Determine the weight per mL of the oralsolution,
AppendixV GJ and calculate the contentof C lOH 12CIN02,

weight in volume, using the declared content of
C IOH12CIN02 in badofen BPCRS.

STORAGE
Baclofen Oral Solution should be storedbelow 250 and
protected from light. It should not be refrigerated.
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Saclofen Tablets
Action and use
Skeletal musclerelaxant.

DEFINITION
Baclofen Tablets containBaclofen.

The rablets comply with rhe requirements stated under Tablets and
with rhe following requirements.

Content of baclofen, CIOH12CIN02

90.0 to 1I0.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for rhin-Iayer chromatography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
20·mg of Baclofen with 20 mL of a mixture of 4 volumesof
absolute ethanol and 1 volume of glacial autil acidfor
30 minutes and filter.
(2) 0.1 % wlv of badofe» BPCRS in a mixture of 4 volumes of
absolute ethanol and I volumeof glacial acetic acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingS1"l;ca gel.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 ern.

(e) Afterremoval of the plate, allowit to dry in air, spray
with ninhydrin solution and heat at 1000 for 10 minutes.

MOBILE PHASE

20 volumes of glacial acet"-, add, 20 volumes of water and
80 volumes of buran-J-ol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the chromatogram obtained withsolution
(I) shows a peakwith the same retention timeas the
principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2 and rotate the paddleat 50 revolutions
per minute.
(b) Use 900 mL of O.JM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquidchrOmatography,
Appendix ill D, using the following solutions.
(I) After 45 minutes withdraw a 20 mL sample of the
medium and filter through a membrane filter witha nominal
pore size not greater than0.45 11m, discarding the first
10 mL of filtrate.

(2) 0.001% wlv of badcfen BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Assaymay
be used.

www.webofpharma.com



2022

DETERM.INATION OF CONTENT

Calculate the total content of baclofen, ClOHl2CIN02J in the
medium from the declared content of C1oH12ClN02 in
baclofen BPCRS.

Impurity A
Carry out the method for liquid chromatography,
Appendix In D, using the following solutions in the mobile
phase.
(I) Mix with the aid of ultrasound a quantity of the
powdered tabletscontaining0.1 g of Baclofen with 50 mL
for 30 minutes, shaking occasionally to disperse the sample,
and filter through a glass-fibre filler (Whatman GF/C is
suitable).

(2) 0.004% wlv of badoftn impurity A EPCRS.
(3) 0.2% wlv of badofm BPCRS and 0.004% wlv of badofen
impurityA EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecy/silyl silica gelfor chromawgraphy (I 0 um)
(Spherisorb ODS I is suitable).
(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of266 om.

(I) Inject 20 II1. of each solution.

MOBILE PHASE

5 volwnes of glacialacetic acid, 440 volumes of methanol and
560 volumes of water, the mixture containing 0.182% wlv of
sodium hexanesulfonace.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
baclofen and impurity A is at least2.0.

LIMITS

In the chromatogram obtained wilh solution (I) the area of
any peak corresponding to baclofen impurity A is not greater
than the area of the peak in the chromatogram obtained with
solution (2) (2%).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.
(I) Add a quantity of whole tablets containing 0.1 g of
Baclofen to 25 mL of a mixture of 1 volumeof glacial acetic
acid and 100 volumes of water and disperse with the aid of
ultrasound. Dilute to 50 mL with methanol, filter and use the
filtrate.
(2) 0.2% wlv of badofen BPCRS in a mixture of I volume of
glacialacetic acid, 100 volumes of methanol and 100 volumes
of water.
(3) 0.2% wlv of baclofen BPCRS and 0.004% wlv of baclofen
impun·ty A EPCRS in a mixture of 1 volumeof glacial acetic
acid, 100 volumes of methanol and 100 volumes of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-copped octadecylsilyl silica gelfor chromawgraphy
(10 urn) (Nucleosil CI8 is suitable).
(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof2 mL per minute.
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(d) Use an ambient column temperature.

(e) Use a detection wavelength of265 nm.

(I) Inject 20 JlL of each solution.

MOBILE PHASE

O.OIM sodium hexanesulfonate in a mixture of 1 volume of
glacial acetic add, 100 volumes of methanol and 100 volumes
of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution betweenthe peaks due to
baclofen and impurity A is at least7.0.

DETER.L\{INATlON OF CONTENT

Calculate the contentof ClOH l 2CIN02 in the tabletsusing
the declared contentof CIOH12CIN02 in baclofen BPCRS.

Barium Sulfate Oral Suspension
Barium Sulphate Oral Suspension

DEFINITION
Barium SulfateOral Suspension is a suspension of Barium
Sulfatefor Suspension in a suitable aqueousvehicle.
The oralsuspension complies with the requirements statedunder
OralLiquids and wi'h thefollowing requirements.

Content ofbarlwn sulfate, BaS04
90.0 to 110.0% of the stated amount.

CHARACTERISTICS
A smooch, white or creamy white suspension.

IDENTIFICATION
Evaporate 1 mL to dryness and ignite to constant weight.
The residue complieswith the following tests.
A. To 0.2 g add 5 mL of a 50% wlv solution of sodium
carbonate and boil for 5 minutes, add 10 mL of waterand
filter. Reserve the residue for test B. Acidify the filtrate with
2M hydrochloric acid. The resulting solution yields the
reactions characteristic of sulfates, AppendixVI.
E. Wash the residue reserved in test A with water, add 5 mL
of 2M hydrochloric acid, mix weU and filter. Add 0.3 mL of
1M sulfuric add to the filtrate, A white precipitate is produced
which is insoluble in 2M hydrochloric acid.

Acidity or alkal1nlty
pH, 3.5 to 8.5, Appendix V L.

ASSAY
Evaporate to dryness a quantity containing 0.6 g of Barium
Sulfate in a platinum dish on a water bath and carry out the
Assaydescribed underBarium Sulfatefor Suspension,
beginning at the words {add 5 g of sodium carbonate . . . J.

Determine rhe weight per mL of the oral suspension,
Appendix V G, and calculate" the percentage of BaSO."
weightin volume.
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Beclometasone Cream
Action and use
Glucocorticoid.

DEFINITION
Beclometasone Cream containsBeclometasone Dipropionate
in a suitable basis.
The cream complies with the requirements stated under Topical
Semi-solid Preparations and with thefollowing requirements.

Content ofbeclometasone diproplonate, C2sH37CIO,
90.0 to 110.0% of the stated amount.

IDENfIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Disperse a quantity of me preparation beingexamined
containing 0.5 mg of Beclometasone Dipropionate in 20 mL
of methanol (80%) by heating on a water bath until the
methanol begins to boil. Shakevigorously, cool in ice for
30 minutes and centrifuge. Mix 10 mL of the supernatant
liquid with 3 mL of wow and 5 mL of chloroform, shake
vigorously, allow the layers to separate, evaporate the
chloroform layerto dryness in a current of nitrogen with
gentle heatingand dissolvethe residue in 1 mL of chloroform.
(2) 0.025% wlv of beclometasone dipropionat< BPCRS in
chloroform.
(3) A mixture of equal volumes of solutions (1) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.
(b) Use the mobile phase as described below.

(c) Apply 10 flLof each solution.

(d) Develop the plate to 15 em,

(e) Afterremoval of the plate, allowit to dryin airuntil the
solventhas evaporated, heat at 1050 for 5 minutesand, while
hot, spray with alkaline tetrasolium blue solution.

MOBILE PHASE

100 volumes of chiorcform, 10 volwnes of aCi«me and
5 volumes of absolute ethanol.

CONFIRi\iATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2). The principal spot in the
chromatogram obtained with solution (3) appears as a single
compact spot.

R In the Assay, the chromatogram obtained with solution
(2) shows a peakwith the same retention timeas the peak
due to beclometasone dipropionate in the chromatogram
obtained with solution (1).

ASSAY
Carry out the method for liquidchromarography,
Appendix III D, using the following solutions.
For creams containing 0.025% w/w of Beclometasone
Dipropionate.
(I) Mix 10 mL of methanol (80%) containing 0.01 % wlv of
bedometasone dipropionat< BPCRS and 0.0005% wlv of
beciometasone 17.propionate BPCRS with 2 mL of a 0.05% w/v
solution of testosterone propionate (internal standard) in
methanol (80%) and dilute to 50 mL with the same solvent.
(2) Dispersea quantity of the preparation being examined
containing 1 mg of Beclometasone Dipropionate in 20 mL of
hot methanol (90%), add 25 mL of 2,2,4-m'methylpentane,
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cool, shake the mixture and filter the lowerlayer through a
smallplug of absorbent cotton previously washed with
methanol (80%j. Repeat the extraction of the
trimethylpentane solution with two further 10 mL quantities
of methanol (80%), filtering the extracts through the
absorbent cotton. Combine the extracts and add sufficient
methanol (80%) to produce 50 mL If the resulting solution is
more than slightly cloudy, filter.
(3) Prepare in the same manner as solution (2) but add
2 mL of a 0.05% w/v solution of the internal standard in
methanol (80%) before diluting to 50 mL.
For creams containing 0.5% wlw of Beclometasone
Dipropionate.
(1) Mix 25 mL of methanol (80%) containing 0.04% w/vof
bedometasone dipropionat< BPCRS and 0.002% wlv of
bedometasone lr-propionau BPCRS with 20 ml. of a
0.05% wlv solution of testosterone propionate (internal
standard) in methanol (80%) and dilute to 200 mL with the
same solvent.
(2) Add 100 mL of methanol (80%) to a quantity of the
preparation being examinedcontaining 10 mg of
Bec1ometasone Dipropionate and heat on a water bath, with
swirling, until the preparation has dispersed. Cool, dilute to
200 mL with methanol (80%) and filter.

(3) Prepare in the same manner as solution (2) but add
20 mL of a 0.05% wlvsolutionof the internal standard in
methanol (80%) before diluting to 200 mL

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 5 mID) packed
with octadecylsi1y1 silica gelfor chromatography (5 urn)
(Spherisorb ODS 1 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of2 mL per minute.
(d) Use a column temperature of 60'.
(e) Use a detection wavelength of 238 run.
(I) Inject 20 flL of each solution.

MOBILE PHASE

A mixture of methanol and watersuch that the resolution factor
between the peaksdue to beclometasone 17-propionate
(retention time about 1.5 minutes)and beclometascne
dipropionate (retention time about 2 minutes) is greater than
2.0 (a mixture of 70 volumes of methanol and 30 volumes of
water is usuallysuitable).

SYSTEM SUiTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (1), the resolution factor betweenthe peaksdue
to beclometasone 17-propionate (retention time about
1.5 minutes) and beclomerasone dipropionate (retention time
about 2 minutes) is greater than 2.0.

DETERMINATION OF CONTENT

Calculate the content of C28H37CI07 in the preparation
being examinedusing the declared content of C28H37CI07 in
beclometasone dipropionate BPCRS.

STORAGE
Beclcmetasone Creamshould be protected fromlight.
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Beclometasone Inhalation Powder
Beclometasone Powder for Inhalation, Metered-dose Powder
Inhaler

Action and use
Glucocorticoid.

DEFINITION
Beclometasone Inhalation Powder consists of Beclometasone
Dipropionate or Beclornetasone Dipropionate Monohydrate
in microfine powder or aerodynamically equivalent, either
alone or combined with a suitable carrier. It is administered
by a dry-powder inhaler.

The inhalation powder complies with the requirements statedunder
Preparations for Inhalation and with thefollowing requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
that a consistent portion is deposited in the lungs. The fine
particle characteristics of preparations for inhalation are
determined using the method described in Appendix xn C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
Particles. The test and limits should be agreed with me
competent. authority.

The water content is controlled to ensure the performance of
the product as justified and authorised by the competent
authority.

Content ofbec1ometasone dipropionate, C28H37CIO,
80.0 to 120.0% of the stated amount.

IDENTIFICATION
A. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

B. Forproduas containing lacwsej disperse 0.25 g of the
inhalation powder in 5 mL of water. Add 5 mL of
6M ammonia and heat in a water-bath at 80° for 10 minutes.
An orange-red colour is produced.

TESTS
Unifonnity of delivered dose
Complies with the requirements stated under Inhalation
Powders using the following method of analysis. Carry out
the method for liquidchromatography, Appendix ill D, using
the following solutions.

(I) Collect single doses of the preparation being examined
using the procedure described under Inhalation Powders,
Uniformity of delivered dose and dissolve the collected dose
in sufficient of a mixture of 45 volumes of waterand
55 volumes of acetonitrile to produce a solution containing the
equivalent of 0.00005% wlv of beclometasone dipropionate.

(2) Dilute 10 mL of a solution containing 0.0005% wlv of
bedometasone dipropionate BPCRS in methanol to 100 mL with
a mixture of 45 volumes of waterand 55 volumes of
acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with base-deactivated end-capped actylsilyl silKa gelfor
chromawgraphy (5 pm) (llchrospher 60 RP-select B is
suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.3 mL per minute.

(d) Use an ambient column temperature.
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(e) Use a detection wavelength of 240 run.

(f) Inject I00 ~L of each solution.

MOBILE PHASE

25 volumes of waterand 75 volumes of methanol.

DETERMINATION OF CONTENT

Calculate the amount of beclometasone dlpropionate,
C2sH37CIO" per delivered dose using the declared content
of C28H37CI07 in bedometasone dipropionaie BPCRS. Repeat
the procedure as described for reservoir systems under
Inhalation Powders, Uniformity of deJivered dose.

Related substances
Carry out the method for liquid chromawgraphy,
Appendix III D, using the following solutions.

(I) Dissolve a quantity of the inhalation powder containing
the equivalent of 1.2 mg ofbeclometasone dipropionate in
the mobile phase and dilute to 5 mL with the mobile phase.

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.

(3) 0.0040% wlv each of bedometasone 17-prapionate BPCRS
aod bedometasone 21-propionate BPCRS in the mobile phase.

(4) Dilute I volume of solution (2) to 20 volumes with the
mobile pbase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with octadecylsi/y/ silica gelfor chromawgraphy (5 urn)
(lichrosorb RPI8 or Lichrospher RPI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 run.

(f) Inject 100 ~L of each solution.

(g) For solutions (I) aod (2) allow the chromatography to
proceed for twice the retention time of the principal peak.

MOBILE PHASE

Dilute 60 volumes of aceumiuile to 100 volumes with water.
When the chromatograms are recorded under the prescribed
conditions, the retention time for beclometasone
J7-propionate is about 6 minutes, for beclometasone
21-propionate, about 7 minutes and for beclometasone
dipropionate, about 13 minutes.

SYSTEM SUlTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
beclometasone 17-propionate and beclometasone
21-propionate is at least 1.4. If necessary adjust the
concentration of acetonitrile in the mobile phase.

UMITS

10 the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than twice the
area of the principal peak in the chromatogram obtained with
solution (2) (2%);

not more than one such peak has an area greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (1%);

the sum of the areas of all the secondary peaks is not greater
than 2.5 times the area of the principal peak In the
chromatogram obtained with solution (2) (2.5%).
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Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.05%).

ASSAY
Use the average of the individual results determined in the
test for Uniformity of delivered dose.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of beclometasone dipropionate.

Beclometasone Inhalation Powder, pre
metered
Beclometasone Powderfor Inhalation, pre-dispensed

Action and use
Glucocorticoid.

DEFINITION
Beclometasone Inhalation Powder, pre-metered consists of
BeclometasoneDipropionate or Beclometasone Dipropionate
Monohydrate in microfine powder either alone or combined
with a suitable carrier. The pre-metered unit is loaded into a
dry-powder inhaler to generate an aerosol.
The inhalation powder, pre-metered complies with the requirements
statedunder Preparations for Inhalation and with thefollawing
requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
that a consistentportionis deposited in the lungs. The fine
particle characteristics of preparations for inhalation are
determined using the method described in Appendix XII C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
Particles. The test and limitsshould be agreed with the
competent authority.
The water content is controlled to ensure the performance of
me productas justified and authorised by the competent
authority.

Content of bee10metas one dJpropionate, C28H37CI0 7
When supplied as disks, 90.0 to 110.0% of the stated
amountper pre-metered unit. When supplied as capsules,
80.0 to 120.0% of the stated amountperpre-metered unit.

IDENTIFICATION
A. In the Assay, the principal peak in the chromatogram
obtained with solution (I) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

B. Disperse a quantity of powder, containing the equivalent
of 200 J.1g of beclometasone dipropionate in 5 mL of
1M sodium hydroxide in a 25 mL conical flask. Add three
drops of copper sulfate solution and shake. A precipitate may
form whichdissolves to give a clearblue solution. Heat the
solution to boiling; a red precipitate is produced.
C. For products containing lactose disperse 0.25 g of the
powder for inhalation in 5 mL of water. Add 5 mL of
6M ammonia and heat in a water-hath at 80° for 10 minutes.
An orange-red colouris produced.

TESTS
Uniformity of delivered dose
Complieswith the requirements statedunderInhalation
Powders using the following method of analysis. Carry out
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the method for liquid chromatography, Appendix III D, using
the following solutions.
(I) Collect single doses of the preparation being examined
using the procedure described underInhalation Powders,
Uniformity of delivered dose and dissolve the collecteddose
in sufficient of a mixture of 45 volumes of waterand
55 volumes of acewnitn"fe to producea solution containing the
equivalent of 0.00005% wlv of beclometasone dipropionate.
(2) Dilute 10 mL of a solution containing 0.0005% wlv of
bectometasone dipropionaee BPCRS in methanol to 100 mL with
a mixture of 45 volumes of waterand 55 volumes of
aatom·triJe.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with base-deactivated end-capped octylsilyl silica gelfor
chromatography (5 urn) (lichrospher 60 RP-seleet B is
suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of 1.3 mLper minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 240 om.
(I) Inject 100 ~L of each solution.

MOBILE PHASE

25 volumes of waterand 75 volumes of methanol.

DETERM1NATION OF CONTENT

Calculate the content of beclometasone dipropionate,
C2sH37C101, per delivered dose using the declared content
of C"H"ClO, in bedometasone dipropionate BPCRS. Repeat
the procedure as described for pre-metered systems under
Inhalation Powders, Uniformity of delivered dose.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) Dissolve a quantity of the mixed contentsof 20 units
containing the equivalent of 1.2 mg of beclometasone
dipropionate in the mobilephase and dilute to 5 mL with the
mobilephase.
(2) Dilute I volume of solution (I) '0 100 volumes with the
mobile phase.
(3) 0.0040% wlv each of bedometasone 17-propionate BPCRS
and bedometasone 21..propionate BPCRS in the mobile phase.
(4) Dilute I volume of solution (2) '0 20 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with tXtade<ylsilyl silica gelfor chromatography (5 urn)
(lichrosorb RPI8 or licheospher RPI8 is suitable).

(b) Use lsocradcelurion and the.mobile phasedescribed
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
Ce) Use a detection wavelength of 254 om.
(I) Inject 100 ~L of each solution.

(g) For solutions (I) and (2) allow the chromatography to
proceed for twice the retention time of the principal peak.

MOBILE PHASE

Dilute 60 volumes of acetonitrile to 100 volumeswith water.
When the chromatograms arerecorded under the prescribed
conditions, the retention time for beclometasone
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17-propionate is about 6 minutes, for beclometasone
21-propionate, about 7 minutes and for bedometasone
dipropionate, about 13 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)J the resolution between the peaks due to
beclometasone 17-propionate and beclometasone
21-propionate is at least 1.4. If necessary adjust the
concentration of acetonitrile in the mobile phase.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than twice the
area of the principalpeak in the chromatogram obtained with
solution (2) (2%);

not more than one such secondary peak has an area greater
than me area of the principal peak in the chromatogram
obtained with solution (2) (l%)j

the sum of the areas of all the secondary peaks is not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (2.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.05%).

ASSAY
Weigh and powder the contents of 20 pre-dispensed units.
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(I) Dissolve a quantity of the mixed contents of the pre
dispensed unit in suffic'ient of the mobile phase to produce a
solution containing the equivalent of 0.001 % w/v of
beclometasone dipropionate.

(2) 0.001 % wlv of beciometasone dipropionate BPCRS in the
mobile phase.

(3) 0.001% wlv each of bedometasone 17-propionate BPCRS
and bedometasone 21-propWnare BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTE!M SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
beclometasone 17-propionate and beclometasone
z l-propicnate is at least 1.4. If necessary adjust the
concentration of acetonitrile in the mobile phase.

DETERMINATION OF CONTENT

Calculate the content of C28H37CI07 using the declared
content of C28H37Cl07 in bedometasone dipropwnate BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of beclometasone dipropionate.
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Beclometasone Pressurised Inhalation
Bedometasone Pressurised Inhalations from different
manufacturers, whilst complying with the requirements of the
monograph, arenot necessarily interchangeable.

Action and use
Glucocorticoid.

DEFINITION
Beclometasone Pressurised Inhalation is a solution or
suspension of Beclometasone Dipropionate in a suitable
liquid in a pressurised container fitted with a metering dose
valve.

Thepressutised inhalation complies with the requirements slated
underPreparations for Inhalation and with thefollowing
requirements.

PRODUCTION
The size of aerosol particles to be inhaled is conttolled so
that a consistent portion is deposited in the lungs. The fine
particle characteristics of preparations for inhalation are
determined using the method described in Appendix XII C7
Preparations for inhalation: Aerodynamic Assessment of Fine
Particles. The test and limits should be agreed with the
competent authority.

The water content is controlled [0 ensure the performance of
the product as justified and authorised by the competent
authority.

Content ofbeclometasone dipropionate, ~sH31CI07
85.0 to 115.0% of the stated amount.

IDENTIFICATION
The infrared absorption spectrum, Appendix n A, is concordant
with the reference spectrum of beclometasone dipropionate (2)
(RS 379). Examine the substance as a dispersion in potassium
bromide prepared in the following manner. Discharge the
container a sufficient number of times, under conditions of
very low relative humidity (less than 5%), into a mortar to
obtain 2 mg of Beclometasone Dipropionate. Heat at 110°
for 2 hours at a pressure of 2 kPa, cool, grind the residue
thoroughly with 0.1 g of porassium bromide, add a further
0.2 g ofpotassium bromide and mix thoroughly.

TESTS
Uniformity of delivered dose
Complies with the requirements stated under Pressurised
Metered-dose Preparations for Inhalation using the following
method of analysis. Carry out the method for liquid
chromarography, Appendix TIl D, using the following
solutions.

Solution A 0.212% wlv of potassium dihydrogen orthophosphate.
(1) Collect single doses of the preparation being examined
using the procedure described under Pressurised Metered-dose
Preparations for Inhakuion, Unifonnity of delivered dose and'
dissolve the collected dose in sufficient methanol (70%) to
produce a solution containing 0.00025% wlv of
BeclometasoneDipropionate.
(2) 0.00025% wlv of Bedometasone Dipropionate BPCRS in
methanol (70%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (50 mm x 4.6 mm) packed
with ocradecylsUy/ silica gelfor chromarography (3.5 urn)
(Waters Sunfire cia is suitable).

(b) Use Isocratic elution and the mobile phase described
below.
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(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 50°.

(e) Use a detection wavelength of 239 om.

(I) Inject 100 ~L of each solution.

MOBILE PHASE

52 volumes of mrahydrofuran, 240 volumes of acetonitrile,
260 volumes of methanol and 450 volumes of Solution A.
Adjust the final pH to 3.25 with ortlwpho,phone acid.
When the chromatograms arerecorded under the prescribed
conditionsthe retention time of the peakdue to
beclometasone is about 8 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (2), the column efficiency of the peak due to

beclometasone dipropionate is at least 2000 theoretical
plates.

DETERMINATION OF CONTENT

Calculate the content of beclometasone dipropionate,
C2sH37C107, per delivered dose from the chromatograms
obtained and using the declared contentof C28H37CI07J in
beclometasone dipropWnau BPCRS. Repeat the procedure as
described underPressurised Metered-dose Preparations for
Inhalation.

Related substances
Carry out the method for thin-layer ehroma"'graphy,
Appendix ill A, using the following solutions in acetone.
(1) Discharge the container into a small,dry flask a sufficient
numberof times to obtain 0:5 mg of Bedometasone
Dipropionate and dissolve the residue in 2 mL of acetone.
Evaporate the solution to a volume such that the whole
solution can be applied to the plate.
(2) 0.1 % wlv of bedometasone dipropionate BPCRS.
(3) Dilute 1 volume of solution (2) to 2 volumes.

(4) Dilute 1 volume of solution (2) to 4 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating Sl7ica gel.

(b) Use the mobile phase described below.

(c) Apply separately to the plate the whole of solution (1)
and 10 ~L of each of solutions (2), (3) and (4).

(d) Develop the plate to IS em.

(e) Afterremoval of the plate, allow it to dryin air, spray
with alkaline tetrazolium blue solution and heat at 50° for
5 minutes. Cool and spray againwith alkaline tetrazolium blue
solution.

MOBILE PHASE

3 volumes of methanol and 97 volumesof 1,2-dichloroethane.

LIMITS

In the chromatogram obtainedwith solution (1):

any secondary spot is not more intense than the spot in the
chromatogram obtained with solution (2) (2%);

not more than one such spot is more intensedian the spot in
the chromatogram obtainedwith solution (3) (1%);
not more than two such spots are more intense than the spot
in the chromatogram obtained with solution (4) (0.5%).

Disregard any spot with an Rf value of morethan 0.85.

ASSAY
Use the average of the individual results obtained in the'test
forUniformity of delivered dose.
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LABELLING
The label states the contentof active ingredient in terms of
the equivalent delivered dose.

Beclometasone Aqueous Nasal Spray
Beclometasone Nasal Spray

Action and use
Glucocorticoid.

DEFINITION
Beclometasone AqueousNasal Spray is an aqueous
suspension of eitherBeclomerasone Dipropionate or
Beclometasone Dipropionate Monohydrate in a suitable
container fined withan appropriate nasal delivery system.
The liquid nasal spray complies with therequirements statedunder
Nasal Preparations and with the fol/uwing requirements.

Content ofbeclometasone dlpropjonate, C2sH37CI07
80.0 [Q 120.0% of the amountstated to be delivered by
actuation of the valve.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography)
Appendix III A, using the following solutions.
(1) Evaporate a quantity of the nasal spray containing the
equivalent of 0.5 mg of beclomerasone dipropionare to
dryness and dissolve the residue in 0.5 mL of acetone.
(2) 0.1 % wlv of beclometasone dipropionate BPCRS in a","'ne.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances maybe used.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the principal peakin the chromatogram
obtained withsolution (1) corresponds [Q the peakdue to
beclometasone dlpropionare in the chromatogram obtained
with solution (2).

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions in acetone.
(I) Evaporate a quantity of the nasalspray containing the
equivalent of 0.5 mg of bec1ometasone dipropionate to
dryness and dissolve the residue in 2 mL of aatone.
Evaporate the solution to a volumesuch that the whole
solutioncan be applied to the plate.
(2) 0.1% wlv of bedometasone dipropionate BPCRS.
(3) Dilute I volume of solution (2) to 2 volumes.

(4) Dilute I volume of solution (2) 104 volumes.

CHROMATOGRAPHIC CONDmoNS

(a) Use as the coatingsilica gel.

(b) Use the mobile phase described below.

(c) Apply separately to the plate the whole of solution (I)
and 10 ~Lofeach of solutions (2), (3) and (4).

(d) Develop the plate to IS cm.

(e) After removal of the plate,allow it to dryin air, spray
with alkaline tetrazolium blue solution and heat at 50° for
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5 minutes. Cool and spray again with alkaline tetrazolium blue
solution.

MOBILE PHASE

3 volumes of methanal and 97 volumes of 1,2-dichlcroethane.

LIMITS

In the chromatogram obtained wil:h solution (1):
any secondary spot is not more intense than the spot in the
chromatogram obtained with solution (2) (2%);

not more thanone such spot is more intense than the spot in
the chromatogram obtained with solution (3) (1%);

not more than two such spots are more intense than the spot
in the chromatogram obtained with solution (4) (0.5%).

Disregard any spot with an Rf value of more than 0.85.

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(I) Discharge the container a sufficient number of times to
obtain the equivalent of 0.5 mg of beclometasone
dipropionate, add 30 mL of mobile phase, mix with the aid
of ultrasound, dilute to 50 mL with mobilephase and filter.
Dilute 3 volumes of this solution to 20 volumes with the
mobile phase.
(2) 0.00015% wlv of beclometasone dipropionate BPCRS in the
mobile phase.

(3) 0.00015% wlv eacb of IeStosterone propionate BPCRS and
bedometasone dipropicnate BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with oCladecylsi/yl silica gelfor chromatography (5 um}
(Spberisorb ODS I is suitable).

(b) Use isocratic elutionand me mobilephasedescribed
below.

(c) Use a flow rate of 2 mL perminute.
(d) Use a column temperature of 50°.

(e) Use a detection wavelength of 239 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

30 volumes of waterand 70 volumes of methanol.

SYSTEM SUITABILlTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaksis at least 2.0.

DETERMINATION OF CONTENT

Calculate the average content of C2sH31CI01 delivered by a
single actuation of the valve using the declared contentof
C,sH"Cl07 in bedometasone dipropionate BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of beclometasone dipropionate.
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Beclometasone Ointment
Action and use
Glucocorticoid.

DEFINITION
Beclometasone Ointment contains Beclometasone
Dipropionate in a suitable basis.
The ointment complies with the requirements statedunderTopical
Semi-solid Preparations and fIJIih thefollowing requirements.

Content of beclometasone dipropionate, C2sH37CI01
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Dissolve a quantity of the ointmentcontaining 0.5 mg of
Beclometasone Diproplonare in 2 mL of chloroform by
heating on a water bath) add 10 mL of methanol and heat on
thewater bathuntil the mixture begins to boil. Shake
vigorously, cool in ice for 30 minutes and filter. Evaporate
the filtrate to dryness in a current of nitrogen with gentle
heating and dissolve the residue in 1 mL of chloroform.

(2) 0.05% wlv of beclometasone dipropiOllote BPCRS in
chloroform.
(3) A mixture of equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) ApplylO ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in airuntil the
solvent has evaporated, heat at 105° for 5 minutes and, while
hot, spray with alkaline ulrazolium blue solution.

MOBILE PHASE

5 volumes of absolute ethanol, 10 volumes of acetone and
100 volumes of chloroform.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2). The principal spot in the
chromatogram obtained with solution (3) appears as a single
compact spot.
B. In the Assay the chromatogram obtained withsolution (2)
shows a peakwith the same retention time as the peak due to
beclometasone dipropionate in the chromatogram obtained
withsolution (1).

ASSAY
(1) Disperse a quantity of the ointment containing 1 mg of
Beclornetasone Dipropionate in 25 mL of hot 2,2,4
m·melhylpentane, cool and extract the mixture with successive
quantities of 20, 10 and 10 mL of methanol (80%), filtering
each extract in rum through a small plug of absorbent cotton
previously washed with methanol (80%). Combine the
filtrates and dilure to 50 mL with methanol (80%).

(2) Mix 10 mL of methanol (80%) containing 0.01% wlvof
beclometasone dipropionate BPCRS and 0.0005% wlv of
beclometasone 17-propionate BPCRS with 2 mL of a 0.05% wlv
solution of testosterone propionate (internal standard) in
methanol (80%) and dilute to 50 mL with the same solvent.
(3) Prepare solution (3) in the same manner as solution (I)
but add 2 mL of a 0.05% w/v solution of the internal
standard in methanol (80%) before diluting to 50 mL.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 5 mm) packed
with oetadecylsilyl silica gelfor chromawgraphy (5 urn)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 2 mLper minute.
(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 238 om.

(I) Inject 20 flLof each solution.

MOBILE PHASE

A mixture of methanol and watersuch that the resolution factor
between the peaks due to beclometasone 17-propionate
(retention time about 1.5 minutes) and beclomerasone
dipropionate (retention rime about 2 minutes) is greater than
2.0 (a mixture of 30 volumes of water and 70 volumes of
methanol is usuallysuitable).

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (2), the resolution factor between the peaksdue
to beclometasone 17-propionate (retention time about
1.5 minutes) and beclometasone dipropionate (retention time
about 2 minutes) is greater than2.0.

DETER.L\iINATION OF CONTENT

Calculate the content of C2sHn CI0 1 in the preparation
beingexaminedusing the declared contentof C2sH31CI07 in
bedometasone dipropionate BPCRS.

STORAGE
Beclometasone Ointment should be protected fromlight.

Bendroflumethiazide Oral Suspension
NOTE: This monograph has been developed to cover unlicensed
formulations.

Action and use
Thiazidediuretic.

DEFINITION
Bendroflwnethiazide Oral Suspension is a suspension of
Bendroflumethiazide in a suitable flavoured aqueous vehicle.
The oral suspension romp/its with the requirements stated under
OralLiquids and with thefollowing requirements. Where
appropn'ate, theoral suspension also complies with the
requirements stated under Unlicensed kledicines.

Content ofbendroflwnethiazlde, C.,H,,P.,N,O,S,
92.5 to 105.0% of the stated amount.

Shake the oralsuspension vWOI'Ousfy before carrying out the
follawing tests.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix ill A, using the following solutions.
(1) Mix a quantity of the oralsuspension with sufficient
aawne to produce a solution containing 0.025% wlv of
Bendroflumethiazide; shake for 10 minutes and filter.
(2) 0.1 % wlv of bendrof/umethiazide BPCRS in oawne.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm (Merck silica gel 60 F'54
plates aresuitable).
(b) Use the mobile phase as described below.
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(c) Apply 20 flL of solution (I) and 5 ~L of solution (2).

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry it in air, examine under
ultraviolet light (254 nm) and then reveal the spots by
Metlwd 1.

MOBILE PHASE

Ethyl acetaU.

CONFIRMATION

By each method of visualisation the principal spot in the
chromatogram obtained with solution (I) corresponds in
position and colour to that in the chromatogram obtained
with solution (2).

B. In the Assay, the retention time of the principal peakin
the chromatogram obtainedwith solution (I) is similar to
that of the principal peakin thechromatogram obtained with
solution (2).

TESTS
Acidity
pH, 2.6 to 3.0, Appendix V L.

Dissolution
Complieswith the requirements statedunderUnlicensed
Medicines, OralSuspensions. Use a volumeof theoral
suspension containing one dose.

Related substances
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following fresWy prepared
solutions. Store and inject the solutions at 4°) usinga cooled
autosampler.

(I) Add 30 mL of methanol to a quantity of the oral
suspension containing 2.5 mg of Bendroflumethiazide and
shakevigorously. Add about 10 mL ofa 5% wlv solution of
sodium chloride) allow to cool and add sufficient of the
5% wlv sodium chloride to produce 50 ml. Filter the resulting
solution through a 0.45-~m nylon filler, discarding the first
5 mL of filtrate.

(2) Dilute I volume of solution (I) to 100 volumes with
mobile phase A.

(3) Dilute I volume of solution (2) to 10 volumes with
mobilephase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with octa<kcylsily/ siJiaJ gelfor chromawgraphy (3.5 um)
(Waters SunFire CI8 is suitable) fitted with a stainless steel
guard colwnn (4 mm x 3 mm) packed with the same
material.
(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of I mL per minute.
(d) Use a column temperature of 20°.

(e) Use a detection wavelength of273 nm.

(I) Inject 10 ~L of each solution.

When the chromatograms are recorded underthe prescribed
conditions the retention rimeof bendroflumethiazide is about
16.5 minutes and the relative retention of impurity A [4
amino-6-(trifluoromethyl)benzene-I,3-disulfonamide] is
about 0.33.

MOBILE PHASE

Mob.e phase A

4 volumes of acetonitrile and 16 volumesof waterj adjust the
pH of the mixture to 2.0 using onhopho,phoric acid.
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Mobile phase B

4 volumes of water and 6 volumes of acetonitrile; adjust the
pH of me mixture to 2.0 using onhophosphotic acid.
Equilibrate the column with mobile phase A for at least
1 hour before starting the elution programme.

Time Mobile phase A Mobile phase B Comment

(MInutes) (% Ylv) (%v/v)

0-10 100 0 tsocratc

10-14 '_0 <Hl00 lineargradient

14-18 0 100 isoCfatic

18-22 <Hl00 100-+0 linear gradient

22·28 '00 0 re-equilibralion

SYSTEM SUITABILITY

The following test applies only if a peak due to impurity A
and a peak with a retention relative to that of
bendroffumethiazide of about 0.24 are present.

The test is not valid unless) in the chromatogram obtained
with solution (1), the resolution between the peak due to
impurity A and the peak with a retention relative to
hendroftumethiazide of about 0.24 is at least 1.5.
If co-elution of these peaks occurs, re-equilibrate the column
for at least 1 hour and repeat using freshly prepared mobile
phase.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1%);

the area of any other secondary peak is not greater than half
the area of the principal peak in the chromatogram obtained
with solution (2) (0.5%);

the sum of the areas of all the secondary peaks, excluding the
peak due to impurity A, is not greater than the area of the
principal peak in the chromatogram obtained with solution
(2) (1%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following freshly prepared
solutions. Store and inject me solutions at 4°, using a cooled
autosampler.

(1) Add 30 mL of methanol to a weighed quantity of the oral
suspension containing 2.5 mg of Bendroflumethiazide and
shake vigorously. Add about 10 mL of a 5% wlv solution of
sodium chloride; allow to cool and add sufficient of the
5% w/v sodium chloride to produce 50 mL. Filter the resulting
solution through a 0.45-j.lffi nylon filter, discarding the first
5 mL of filtrate.

(2) Dilute 1 volume of a 0.025% w/y solution of
bendrofiumethiazide BPCRS in methanolto 5 volumes with
mobile phase A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABIliTY

The Assay is not valid unless, in the chromatogram obtained
with solution (2), the symmetry factorof the peak
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corresponding to bendroflumethiazide is between 0.9 and
2.0.

DETERMINATION OF CONTENT

Determine the wer"ght permL of the oral suspension,
Appendix V G, and calculate the content of
C15H14F3N30..S2, weight in volume, using the declared
content of C 15H,oP,N, O, S, in bendroflumethiazitk BPCRS.

STORAGE
Bendroflumethiazide Oral Suspension should be stored at a
temperature of 20 to 80

•

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity A listed under
Bendroflumethiazide.

Bendroflumethiazide Tablets
Action and use
Thiazide diuretic.

DEFINITION
Bendroflwnethiazide Tablets contain Bendroflumethiazide,
The tablets complywith the requirements staledunder Tablets and
with thefollowing requirements.

Content ofbendroflumethiazide, ClsHl~~304S2
95.0 to 105.0% of the stated amount.

IDENTIFICATION
In the Assay, record the UV spectrum of the principal peak
in the chromatograms obtained with solutions (I) and (2)
with a diode array detector in the range of 210 to 400 run.

The UV spectrum of the principal peak in the chromatogram
obtained with solution (1) is similar to that of the peak in the
chromatogram obtained with solution (2);

the retention time of the principal peak in the chromatogram
obtained with solution (1) is similar to that of the peak in the
chromatogram obtained with solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution testfor tablets
and capsules, Appendix XII Bl.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 50 revolutions per
minute.

(b) Use 900 mL of 0.005M sodium hydroxide, at a
temperature of 37°, as the medium.

PROCEDURE

Carry out the method for liquidchromawgraphy,
Appendix ill 0, using the following solutions
preparedimmediately before use:

(1) After 45 minutes withdraw a sample of the medium, filter
(a polyethylene filter is suitable) and dilute the filtrate with
sufficient of the dissolution medium, if necessary, to produce
a solution expected to contain 0.00028% wlv of
Bendroflumethiazide.

(2) 0.028% wlv of bendroflumechiazitk BPCRS in methanol.
Dilute J volwne to 100 volwnes with the dissolution
medium.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-copped octadecy/silyl silica gelfor chromatagraphy
(3.5 ~m) (SunFire CI8 is suitable),

(b) Use isocratic elution and the mobile phasedescribed
below.

(e) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 273 om.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

40 volumes of acetonitrile and 60 volumes of water, adjusted
to pH 2.0 with orthophosphoric acid.
When the chromatograms are recorded underthe prescribed
conditions the retention time of bendroflumethiazide is about
8 minutes.
DETERMINATION OF CONTENT

Calculate the total content of bendroflumethiazide,
CisH 14F~304S2' in the medium from the chromatograms
obtainedand using the declared content of ClsH14F3N304S2
in bendrof/umethiazide BPCRS.

LIMITS

The amount of bendroflumethiazide released is not less than
75% (Q) of the stated amount.

Related substances
Carry out the method for liquid chromatagraphy,
Appendix m D, using the following solutions in mobile
phase A. Protect the solutionsfrom light.
(I) Shake a quantity of powdered tablets containing 12.5 mg
of Bendroflumethiazide with 15 mL of methanol, dilute to
25 mL with mobile phase A and filter through a 0.45-~m

nylon filter.
(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.5% wlv of bendrof/umethiazide BPCRS and 0.005% wlv
of bendrof/umethiazide impurily A EPCRS in methanol. Dilute
1 volume to 10 volumes with mobile phaseA.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (10 cm x 4.6 rnm) packed
with oetadecy/silyl silica gelfor chromatography (3.5 pm)
(Waters SunFire CI8 is suitable).

(b) Use gradient elution and the mobile pbase described
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 273 run.
(I) Inject I 0 ~L of each solution.

MOBILE PHASE

Mobile phase A 20 volumes of acetonitrile and 80 volumes of
water, adjusted ro pH 2.0 with onhophosphoric acid.
Mobile phase B 40 volumes of water and 60 volumes of
acetonitrile) adjusted to pH 2.0 with orthophosphoric mid.

Time (Minutes) Mobile phase A Mobile phase B Comment
("I.. vJv) ("Ill vlv)

0-10 100 0 isocratic

10-14 100.....0 0 ..... 100 linear gradient

14-18 0 100 isocratic

18-22 0..... too 100_0 linear gradient

22-28 100 0 re-equilibration
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When the chromatograms arerecorded under the prescribed
conditions) the relative retention withreference
bendroflumethiazide (retention timeabout 16 minutes) is:
impurity A, about 0.4.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3)) the resolution between the peaksdue to

impurity A and bendroflumethiazide is at least 40.

UMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity A is not
greater than 0.8 times the area of the principal peak in the
chromatogram obtainedwith solution (2) (0.4%);

the area of any othersecondary peak is not greater than
0.4 rimes the area of the principal peakin the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
the area of the principal peakin the chromatogram obtained
with solution (2) (0.5%).

Disregard anypeakwith an area less than the area of the
principal peakin the chromatogram obtainedwithsolution
(4) (0.1%).

ASSAY
Weigh and powder20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions. Protect the solutions from light.
(I) Shake a quantity of powdered tablets containing 12.5 mg
of Bendroflumethiazide with 30 mL of methanol and dilute to
50 mL with the mobile phase. Dilute I volume to
50 volumes with the mobile phase and filter through a 0.45
urn nylon filter.
(2) 0.005% wlv of bendrofiumethiazide BPCRS in methond.
Dilute 1 volume to 10 volumes with the mobile phase.
(3) 0.005% wlv of bendrcfiumethiazide BPCRS and
0.0005% wlv of bendroflumethiazide impurity A EPCRS in
methanol. Dilute 1 volume to 10 volumes with the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurity A and bendroflumethiazide is at least 15.

DETERMINATION OF CONTENT

Calculate the contentof bendroftumethiazide,
ClsHIJf~304S2) in the tablets from the chromatograms
obtained and using the declared contentof C15Hl-tF'3N304S2
in bendrofiumethoizide BPCRS. '

IMPURITIES
The impurities limitedby the requirements of this
monograph includethose listedunderBendroflumethiazide.
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Triturate the Benzoic Acid and the Salicylic Acid with a
portion of the Emulsifying Ointment until smooth and
gradually incorporate the remainder of the Emulsifying
Ointment.

The ointment complies with the requirements statedunder Topical
Semi-solid Preparations and with thefollowing requirements.

Compound Benzoic Acid Ointment
Whitfield's Ointment

DEFINITION
Compound Benzoic Acid Ointment contains 6.0% w/w of
Benzoic Acid and 3.0% w/w of Salicylic Acid in a suitable
emulsifying basis.

Extemporaneous preparation
The following formula and directions apply.

Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(1) Shake one tablet with 8 mL of the mobile phase for
5 minutes, add sufficient of the mobile phase to produce
10 mL, centrifuge for 5 minutes and use the supernatant
liquid.

(2) 0.02% wlv of beneaoopine mesilate BPCRS in the mobile
phase.

CHROl\1ATOGRAPHIC CONDITIONS

(a) Use a stainless steel column ( 25 em x 4.6 mm) packed
with end-eapped octy/si/yl silica gelfor chromatography (10 urn)
(Lichrosorb RP8 or Spherisorb C8 is suitable).

(b) Use isocratic elution (or gradient elution) and the mobile
phase described below.

(c) Use a flow rate of 1.3 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 259 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

35 volumes of octylamine phosphate bl!!fer pH 3.0 and
65 volumes of acetonitrile.
DETERMINATION OF CONTENT

Calculate the content of C21H25NO,C~03Sin each tablet
using the declared content of C21H25NO,C~03Sin
benzatropine mesilate BPCRS.

ASSAY
Weigh and powder 30 tablets. To a quantity of the powder
containing 50 mg of Benzatropine Mesilate add 50 rnL of
waterand shake for 15 minutes. Add 10 mL of a 50% wlv
solution of sodium hydroxide and an excess of sodium chloride
and extract with successive quantities of 50, 25, 25 and
25 mL of ether. Extract the combined ether layers with
successive quantities of 25, 25, 25 and 15 mL of
2M hydrochloric acid, dilute the combined extracts to 100 mL
with 2M hydrochloric acid, mix and filter if necessary. Measure
the absorbance of the resulting solution at the maximum at
258 nm, Appendix II B. Calculate the content of C21H25NO,
CH,O,S from the absorbance obtained by repeating the
operation using 50 mg of benzatropine mesiJate BPCRS in
place of the powdered tablets and from the declared content
of C21H25NO,CH403S in benzatropine mesilate BPCRS.

Benzatropine Tablets
Action and use
Anticholinergic.

DEFINITION
Benzatropine Tablets contain Benzatropine Mesilate.

The tablets comply with the requirements stated underTablets and
with thefollowing requirements.

PRODUCTION
Risk assessment should be used to evaluate the potential for
genotoxic methanesulfonate esters to be formed in the
presence of low molecular weight alcohols. If a risk of
methanesulfonate ester formation is identified through risk
assessment, these impurities should not exceed the threshold
of toxicological concern.

Content of benzatropine mesllate, C2lH2sNO,CH403S

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Shake a suitable quantity of the powdered tablets with
2M hydrochlorU: acidand filter. Dilute the filtrate with
sufficient 2M hydrochloric acid to produce a solution
containing O. J% wlv of Benzatropine Mesilate. The light
absorption of the resulting solution, Appendix II B, in the
range 230 to 350 nrn exhibits two maxima, at 253 nrn and
258 run.

B. Extract a quantity of the powdered tablets containing
10 mg of Benzatropine Mesilate with 10 mL of ethanol
(96%) and filter. Evaporate the filtrate to about 2 mL, pour
into 5 mL of hot piaic acid solution Rl and allow to cool.
The melting point of the precipitate, after drying at 105°, is
about 185°, Appendix V A.

TESTS
Tropine
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(I) Shake a quantity of the powdered tablets containing
20 mg of Benzatropine Mesilate with 4 mL of acetone for
5 minutes, centrifuge, evaporate 2 mL of the supernatant
liquid to dryness and dissolve the residue in 0.5 mL of
acetone.
(2) 0.010% wlv of tropine in acetone.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coaling silica gel G.

(b) Use the mobile phase as descnbed below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air, spray with sodium
iodobismuthiue solution and then with a 0.4% wlvsolution of
sulfuric acid.

MOBILE PHASE

15 volumes of 135M ammonia and 75 volumes of ethanol
(96%).

LIMITS

Any spot corresponding to tropine in the chromatogram
obtained with solution (1) is not more intense than the spot
in the chromatogram obtained with solution (2).

Uniformity of content
Tablets containing less than 2 mg andlor less than 2% wlw
of Benzatropine Mesilate comply with the requirement stated
under Tablets using the following method of analysis.

Benzoic Acid in finepnvder
Salicylic Acid in fine jJ(Jf.«/er
Emulsifying Ointment

60g
JOg

910 g
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Extemporaneous preparation
The following directions apply.
Dissolve the Benzoic Acid in the Propylene Glycol and add
sufficient Purified Water, in small quantities and with
constant stiffing, to produce 1000 mL

Content of benzoic acid, C7H602

4.75 to 5.25% wlv.

Content of benzoic acid, C1ILs02

5.7 to 6.3% w/w.

Content of salicylic acid, C7H60J

2.7 to 3.3% wlw.

IDENTIFICATION
Carry out the method for thin-layer chromatography,
Appendix III A) using a silica gel F 254 precoated plate
(Merck silica gel 60 F 254 plates are suitable) and a mixture of
80 volumes of toluene and 20 volwnes ofgladal acetic acidas
the mobile phase. Apply separately to the plate 2 ul., of each
of the following solutions. For solution (1) warm 1 g of the
ointment wilh 10 mL of chlorofonn, cool and filter. Solution
(2) contains 0.6% wlv of benzoic acid and 0.3% wlv of
sali<:ylic add in chloroform. After removal of the plate, allow
the solvent to evaporate in a current of air and examine
under ultraviolet light (254 nm). The chromatogram obtained
with solution (1) shows spots corresponding in colour and
position to those in the chromatogram obtained with solution
(2). Examine under uhraviolet light (365 um).
The chromatogram obtained with solution (1) shows a blue
fluorescent spot corresponding in colour and position to that
in the chromatogram obtained with solution (2). Spray the
plate with iron(lJ/) chlonae solution RI. The chromatogram
obtained wilh solution (1) shows a purple spot corresponding
in position to the blue fluorescent spot observed under
ultraviolet light (365 run) and corresponding in colour and
position to the spot in the chromatogram obtained with
solution (2).

ASSAY
For benzoic acid
To 2 g add 150 mL of water, warm until melted and titrate
with O.lMsodium hydroxide VS using phenolphthalein
solution RJ as indicator. Reserve the solution for the Assay for
salicylic acid. After the subtraction of 1 mL for each
13.81 mg of C,H.03 found in the Assay for salicylicacid,
each mL of O.lM sodium hydroxide VS is equivalent to
12.21 mg of C,H.02 •

For salicylic add
Cool the titrated solution obtained in the Assay for benzoic
acid, dilute to 250 mL with waterand filter. To 5 mL of the
filtrate add sufficient iron(m) nitrate solution to produce
50 mL. Filter, if necessary, to remove haze and measure the
absorbance of the resulting solution at the maximum at
530 nm, Appendix: II B, using iron(m) nitrate solution in the
reference cell. Calculate the content of C7H603 from the
absorbance obtained by repeating the operation using 5 mL
of a 0.024% w/v solution of salicylic acidand beginning at the
words 'add sufficient iTOn(IlI) nitrate solution ...J.

Benzoic Acid Solution
DEFINITION

BenzoicAcid
Propylene Glycol
Purified Water, freshly boiled and cooled

50.
750mL

Sufficient to produce 1000 mL

IDENTIFICATION
A. To 5 mL add 30 mL of 1M sulfuric acidand extract the
precipitated acid with three 25-mL quantities of parokum
spit;t (boiling range) 4ff to 6(1'). Wash the combined extracts
with three 25-mL quantities of water, filter through absorbent
cotton and evaporate to dryness. The infrared absorption
spectrum of the residue, Appendix II A, is concordant with
the reference spectrum of benzoic acid (RS 025).

B. Melting point of the residue obtained in test A, about 1210
J

Appendix V A.

TESTS
Weight per mL
1.045 to 1.055 g, Appendix V G.

ASSAY
To 10 mL add 20 mL of ethanol (96%) previously
neutralised to phenolphthalein solution R1 and thrate with O.IM
sodium hydroxide VS using phenolphthaleiu soluoim R1 as
indicator. Each mL of O./M sodium hydroxide VS is equivalent
to 12.21 mg of C,H.02.

Benzoyl Peroxide and Clindamycin Gel
Action and use
Used topically in the treatment of acne.

DEFINlTION
Benzoyl Peroxide and Clindamycin Gel contains Hydrous
Benzoyl Peroxide and Clindamycin Phosphate in a suitable
water-miscible basis.

The geltamp/ies with the requirements stated underTopical Semi
solid Preparadons and with W.followiug requirements.

Content of anhydrous benzoyl peroxide, C1.-HIO04
90.0 to 110.0% of the stated amount.

Content of cllndamycin, C18H33ClN20SS
92.0 to 107.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Shake a quantity of the preparation being examined
containing the equivalent of 50 mg of anhydrous benzoyl
peroxide with 50 mL of duhloromechane. Add sufficient
dichloromethane to produce 100 mL and filter.

(2) 0.05% wlv of benzoylperoxide in di<hloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silicagelPm.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.
(d) Develop the plate to 15 em.
Ce) After removal of the plate, allowit fa dry in air and
examine under uhraviolet light (254 nm).

MOBILE PHASE

1 volume of glacial acetic acid, 2 volumes of dichloromethane
and 50 volumes of toluene.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (l) corresponds to that in the chromatogram
obtained with solution (2).

B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
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(1) Shake a quantity of the preparation being examined
containing the equivalent of 20 mg of clindamycin with 5 mL
of methanol. Add sufficient methanol to produce 10 mL and
filter.
(2) 0.2% wlv of dindamycinphosphate BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate,dryat 1000 to 1050 for
30 minutes,allow it to cool and spraywith a 0.1% wlv
solution of potassium permanganaie and examine.

MOBILE PHASE

20 volumes of water, 20 volumes of glacial cuetitadd and
60 volumes of i-butanol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. Carry out the method for thin-layer chromatography,
AppendixIII A, using the following solutions.
(I) Shake a quantity of the preparation being examined
containing the equivalent of 20 mg of clindarnycin with5 mL
of methanol. Add sufficient methanol to produce J0 mL and
filter.
(2) 0.2% wlv of dindamycin phosphate BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dryat 1000 to 1050 for
30 minutes, allow it to cool and spraywith a 0.1% w/v
solution of potassium permangasuue and examine.

MOBILE PHASE

20 volumes of water, 20 volumes of glacial acelit; acidand
60 volwnes of tnuon-l-ol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

C. In the test for Related substances for benzoyl peroxide,
the chromatogram obtainedwithsolution (1) showsa peak
with the same retention time as the principal peakin the
chromatogram obtainedwith solution (5).

D. In the Assay for clindamycin, the chromatogram
obtainedwith solution (1) shows a peakwith the same
retention time as the principal peak in the chromatogram
obtained with solution (2).

Related substances

for benzoyl peroxide
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Shake a quantity of the gel containing the equivalent of
50 mg of anhydrous benzoylperoxide wilh 50 mL of aarone,
dilute to 100 mL with aceume and centrifuge. Dilute 1 mL of
the supernatant liquid to 10 mL withacetonitrile.

(2) Dilute I volume of solution (I) to 100 volumes with
acetonitrile.
(3) 0.003% w/v of benzoic add, 0.0003% w/'y of emyl benzoate
and 0.0003% wlv of benzaldehyde in acetonitrile.
(4) Dilute I volume of solution (2) to 10 volumes with
acetonitrile.
(5) 0.005% wlv benzoylperoxide in a mixture of I volume of
aatone and 9 volumes of acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with polarend-capped ether-linked phenylfor chromatography
(4 urn) (phenomenex Synergi Polar RP is suitable) lined
with a suitable stainless steel guard column packed with
oaadecylsilyl silica gelfor chromatography.

(b) Use gradient elution and the mobile phase described
below.

(e) Use a flow rate of 1.3 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of235 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.00042% vlv onhophosphonc acid.
Mobrle phaseB acetonitrile.

Time (Minutes) MobUe pho.se A Mobile phase B Comment
(%vlv) rio vlv)

0-5 .5 35 isocraric

5-15 65--->15 35--->85 lineargradient

15·18 15 85 isccranc

18-20 15--->65 85--->35 linear gradient

20-31 .5 35 re-equiHbration

When the chromatograms arerecorded under theprescribed
conditions the relative retentions with reference to benzoyl
peroxide (retention timeabout 14 minutes) are: benzoic acid,
about 0.3; benzaldehyde, about 0.5 and ethyl benzoate,
about 0.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to

benzoic acid and benzaldehyde is at least 2.0.

LIMITS

Identify the peaks due to benzoic acid, benzaldehyde and
ethylbenzoate using the chromatogram obtained with
solution (3) and multiply the areas of these peaks by the
corresponding correction factors: benzoic acid, 1.5;
benzaldehyde, 1.7; and ethylbenzoate, 1.7.

In the chromatogram obtained with solution (1):
the area of any.peakcorresponding to benzoicacid is not
greater than 5 times the area of the principal peakin the
chromatogram obtained with solution (2) (5%);

me area of anyother secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (4) (0.2%);

the sum of the areas of all secondary peaks excluding benzoic
acid is not greater than twice the area of the principal peakin
the chromatogram obtained with solution (2) (2%).

Disregard anypeakwithan area less man the area of the
principal peakin the chromatogram obtained with solution
(4) (0.1%).
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for clindamydn
Carry out the method for liquid chromatography,
Appendix ill D, using me following solutions in a solution
containing 0.002% wlv of 2-phenoxyethanol (internal standard)
in 0.1% fJ!v tnfluoroacetic acid.
(1) Shake a quantity of the gel containing the equivalent of
0.1 g of clindamycin with 30 mL, and then dilute to 50 mL.
(2) Dissolve 0.15 g of clindamycin phosphate BPCRS and
0.25 g of benzoylperoxide in 10 mL of waw, heat at 85° for
16 hours, and filter. Dilute 1 mL of the filtrate to 25 mL
with waw.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 ern x 4.6 mm) packed
with o,tylsi/yl silica gelfor chromatography (5 um)
(phenomenex Luna C8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 0.5 mL per minute.

(d) Use a column temperature of 40°,

(e) Use a detection wavelength of 210 run.

(I) Inject 10 ul, of each solution.

(g) Allow the chromatography to proceed for twice the
retention timeof clindamycin.

MOBILE PHASE

0.1 volume of triftuoroacetic add, 17 volumes of aceronim"le Rl
and 83 volumes of water.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
clindamycin (retention time about 30 minutes) are:
impurity AJ about0.14; impurity IJ about 0.28; impurity 2,
about 0.36; impurity 3J about0.38j impurity BJ about 0.40j
impurity 4J about0.43j benzoic acid, about 0.70j impurity E)
about 1.48.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (2) closely resembles the degradation chromatogram
supplied with clindamycin phosphate BPCRS.

LIMITS

In the chromatogram obtained withsolution (1):

Identify the peaks corresponding to impurities A, 1, 2J 3 and
4 usingthe chromatogram obtained with solution (2).
Multiply the heights of these peaks by the corresponding
correction factors: impurity A, 0.15; impurity IJ 0.26;
impurity 2, 0.39; impurity 3, 0.26; impurity 4, 0.39.

Calculate the ratio of the heightof thepeakcorresponding to
clindamycin, to the heightof the peak corresponding to me
internal standard (R).

the ratio of the heightof anypeak corresponding to
impurity I to the heightof the internal standard is not
greater than O.06R (6.0%);

the ratio of the heightof anypeak corresponding to
impurity 2 to the heightof the internal standard is not
greater than O.02R (2.0%);

the ratio of the heightof anypeak corresponding to
impurity 3 to the heightof the internal standard is not
greater than O.09R (9.0%);

the ratio of the height of any other s«ondory peak to the
heightof the internal standard is not greater man O.OIR
(1.0%);

the sum of the ratios of the heights of all secondary peaks to
the heightof the internal standard is not greater than O.15R
(15.0%);

Disregard anysecondary peak where the ratio of the height of
the peak is less than O.OIR (1.0%).

ASSAY
For benzoyl peroxide
~J with the aid of ulrrasound, a weighed quantity of the
gel containing the equivalent of 10 mg of anhydrous benzoyl
peroxide with 5 mL of dimethylformamide and 25 mL of
acetone. Add 5 mL of a 50% wlv solution of potassium iodide.
Titrate with O.IM sodium thiosulfate VS usingstarch solution,
added towards the end of the titration, as indicator. Carry
out a blank titration using 5 mL of dimelhylfonnamide and
25 mL of aceume. The difference between the titrations
represents the amount of sodiumthiosulfate required.
EachmL of O.lM sodium thiosulfate VS is equivalent to

1.211 mg of C1.H,oO•.

For clindamycin
Carry out the method for liqm·d chromatographYJ
Appendix ill DJ using the following solutions in a solution
containing 0.002% wlv of 2-phenoxyethanol (Internal sta"dard)
in 0.1 % vlv tnfiuoroacetic acid.
(1) Shake a quantity of the gel containing the equivalent of
10 mg of clindamycin with 30 mL, and then dilute to
50mL.

(2) 0.02% wlv of clindamycin phosphate BPCRS

(3) Dissolve 0.15 g of dindamycin phosphate BPCRS and
0.25 g of benzoylperoxide in 10 mL of water, heat at 85° for
16 hours, and filter. Dilute 1 volumeof the filtrate to
25 volumes with water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the degradation chromatogram
supplied with dlndamyan phosphate BPCRS.

DETERMINATION OF CONTENT

Calculate the contentof ClsH.3.3CIN205S in the gel from the
chromatograms obtained and from the declared contentof
C,.H3.CIN,O.pS in dindamycin phosphate BPCRS. Each mg
of C,.H34CIN,O.pS is equivalent to 0.8416 mg of
ClsH.33CIN20jS.

STORAGE
Benzoyl Peroxide and Clindamycin Gel should be stored at a
temperature of2° to 80

• It should not be allowed to freeze.

LABELLING
The contentof Hydrous Benzoyl Peroxide is stated in terms
of the equivalent amount of anhydrous benzoyl peroxide.
The contentof Clindamycin Phosphate is stated in terms of
the equivalent amount of clindamycin.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities AJ Band E listed under
Clindamycin Phosphate and the following:

1. [(2R,3R,4S,5R,6R)-6-[(lS,2S)-2-chloro-I-{[(2S,4R)-I
methyl-4-propylpyrrolidin-2-yl]formamido]propyl]-4,5
dihydroxy-2-[(R)-methanesulfinyl]oxan-3-yl dihydrogen
phosphate.
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2. (2S,4R)-N-{(IS,2S)-2-cWoro-I-[(2R,3R,4S,5R,6R)-3,4,5
uihydroxy-6-methanesulfinyloxan-2-yl}propyl-l-merhyl-4
propylpyrroliin-2-carboxamide.
3. [(2R,3R,4S,5R,6R)-6-[ (I S,2S)-2-<:Woro-l-{[(2S,4R)-I
methyl-4-propylpyrrolidin-2-yl] fonnamido]propyl]-4,5
dihydroxy-2-[(S)-merhanesulfinyl]oxan-3-yl dihydrogen
phosphate.

4. (2S,4R)-N-(IS,2S)-2-cWoro-I-[(2R,3R,4S,5R,6R)-3,4,5
uihydroxy-6-[(i;)-methanesulfinyl] oxan-2-yl)propyl-I-methyl
4-propylpyrroliin-2-carboxamide.

Benzoyl Peroxide Cream
Action and use
Used topically in the treatment of acne.

DEFINITION
Benzoyl Peroxide Cream contains Hydrous Benzoyl Peroxide
in a suitable basis.
The cream complies with the requirements stated under TOj1U;aJ
Semi-solid Preparations and with thefollowing requirements.

Content of anhydrous benzoyl peroxide, CtJ'll004
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatcgraphy,
Appendix ill A, protected from light, using the following
solutions.
(I) Shake a quantity of the preparation being examined
containing the equivalent of 50 mg of anhydrous benzoyl
peroxide with 10 mL of dichloromethane and filter.
(2) 0.5% wlv of benzoyl peroxide in dichloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelPm.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop rhe plate to 15 em.

(e) After removal of the plate, aUow it to dry in air and
examine under ultraviolet light (254 nrn).

MOBILE PHASE

1 volume of glacial acetic acid, 2 volumes of dichioromethane
and 50 volumes of toluene.

Benzoyl Peroxide Preparations 111-211

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds to that in thechromatogram
obtained with solution (2).

B. In the test for Relatedsubstances, the chromatogram
obtained withsolution (1) shows a peak with the same
retention time as thepeakdue to benzoyl peroxide in the
chromatogram obtained with solution (4).

TESTS
Related substances
Carry our the method for liquid chromatography,
Appendix III D, using the following solutions. Prepare a
mixture of 0.1 volumes of acetic acidand 999.9 volumes of
acetomtrile (solvent A).
(I) Add I mL of solvenr A ro a quantity of the cream
containing the equivalentof 25 mg of anhydrous benzoyl
peroxide. Mix using a vortex mixer until a uniform
suspension is obtained. Add three I-mL quantities of
acetonitrile and mix wing a vortexmixerbetweeneach
addition" Add a further 15 mL of acetonitrile and mix with
the aid of ultrasound for 3 minutes. Add sufficientacerom"trile
to produce 100 mL. Dilute 1 volume to 10 volumes with
acetonitrile"
(2) Dilute I volume of solution (I) ro 100 volumes with
acetomttile.
(3) 0.003% wlv of benzoic acid, 0.0003% wlv of ethyl benzoate
and 0.0003% wlv of benzaldehyde in acetonitnle.
(4) 0.0025% wlv of benzoyl peroxide in acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
wirh end-copped phenylethylsilica gelfor chromatography
(4 pm) (Phenomenex Synergi Polar RP is suirable) lilted
with a suitable stainlesssteelguard column packed with
aclade<ylsi1)1 silica gelfor chromatography.
(b) Use gradienr elution and the mobile phase described
below.

(c) Use a flow rate of 1.3 mL per minute.
(d) Use a column temperature of 35°.
(e) Use a detection wavelength of 235 nm.

(I) !njecr 10 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.00042% vlv Onhopho,pho,;,; acid.

Mabile phase B acetonitrile.

Time Mobile phaseA MobilephaseB Comment

(Minutes) (%vlv) (%vlv)

0-5 65 35 isocratic

5-'5 65->15 35-065 lineargradient

15-18 15 65 isocralic

18-20 1H65 65->35 lineargradient

20-31 65 35 re-equilibrelion

When the chromatograms are recorded under the prescribed
conditions me retention times relative to benzoyl peroxide
(retention time, about 14.5 minutes) are: benzoic acid, about
0.3; benzaldehyde, about 0.5 and ethyl benzoate, about 0.8.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
benzoic acid and benzaldehyde is at least 2.0.
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LIMITS

In the chromatogram obtained with solution (I):
Identify the peaksdue to benzoic acid, benzaldehyde and
ethyl benzoate using the chromatogram obtained with
solution (3) and multiply the areas of these peaks by the
corresponding correction factors: benzoicacid, 1.50;
benzaldehyde, 1.74; and ethyl benzoate, 1.72.

the area of any peak corresponding to benzoic acid is not
greater than 10 times the area of the principal peakin the
chromatogram obtained with solution (2) (10%);

the area of any other secondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (I %).

ASSAY
Mix a quantity of the preparation being examined containing
the equivalent of 0.25 g of anhydrous benzoyl peroxide with
SO mL of auume and add sufficient autotle to produce
100 mL. To 10 mL add 25 mL of a 20% wlv solution of
potassium iodide, mix, stopperthe flask and allow to stand for
15 minutes protected from light. Add 25 mL of ae<tone and
titrate with O.OIM sodium thiosulfau VS usingstan::h mucilage,
added towards the end of the titration, as indicator. Repeat
the operation without the substance being examined.
The difference between the titrations represents the amount
of sodium thiosulfate required. Each mLofO.01M sodium
thiosulfau VS is equivalent to 1.211 mg ofC,.,H,oO•.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous benzoyl peroxide.

Benzoyl Peroxide Gel
Acdon and use
Used topically in the treatment of acne.

DEFINITION
BenzoylPeroxide Gel is a solutionof Hydrous Benzoyl
Peroxide in a suitable water-soluble basis.
The gel romp/its with therequirements stated under Topical Semi
solid Preparations and with thefollowing requirements.

Content of anhydrous benzoyl peroxide, Cl~1004
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, protected from light, using the following
solutions.
(1) Shake a quantity of the preparation being examined
containing the equivalent of 50 mg of anhydrous benzoyl
peroxide with 10 mL of dichlaromethane and filter.

(2) 0.5% wlv of benzoylperoxide in dichloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254·

(b) Use the mobile phase as described below.

(c) Apply 5 JIL of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allowit to dryin airand
examine under ultraviolet light (254 nm).

MOBILE PHASE

I volwne of glacial acetic add, 2 volwnes of dichloromeshane
and 50 volumes of toluene.
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CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds to that in the chromatogram
obtained with solution (2).

B. In the test for Related substances, the chromatogram
obtained with solution(1) shows a peakwith the same
retention time as the peakdue to benzoyl peroxide in the
chromatogram obtained with solution (4).

TESTS
Related substances
Carry out the methodfor liquid chromawgraphy,
Appendix ill D, using the following solutions. Prepare a
mixture of 0.1 volwnes of acetic acid and 999.9 volumes of
acetonitrile (solvent A).
(I) Add 1 mL of solvent A to a quantity of the gel
containing the equivalent of 25 mg of anhydrous benzoyl
peroxide. .Mixusing a vortex mixeruntil a uniform
suspension is obtained. Add three I-mL quantities of
aceronilri/e and mix usinga vortex mixer betweeneach
addition. Add a further 15 mL of acetonitrile and mix with
the aid of ultrasound for3 minutes. Add sufficient acewnitriIe
to produce 100 mL. Dilute 1 volume to 10 volumes with
aceumiuile.
(2) Dilute I volume of solution (1) to 100 volumes with
acewnitrile.
(3) 0.003% wlv of benzoic acid, 0.0003% wlv of ethyl benzoate
and 0.0003% wlv of benzaldehyde in ae<ronilrile.
(4) 0.0025% wlv of benzoyl peroxide in acetonitrile.

CHROMATOGRAPHIC CONDlTlONS

(a) Use a stainless "eel column (25 em x 4.6 mm) packed
with end-<apped phenylethylsilica gelfor chromatography
(4 urn} (Phenomenex Synergi Polar RP is suitable) fitted
with a suitable stainless steel guard columnpacked with
aetad«y/silyl silica gelfor chromatography.
(b) Use gradient elution and the mobile phase described
below.

(c) Use a /low rate of 1.3 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 235 nrn.
(I) Inject 10 ~L of each solution.

MOBILE PHASE

Mabile phaseA 0.00042% vl» of ortlwphasphoric acid.

Mabile phase B aceumimle.

Time MobilephaseA MobilephaseB comment

(Minutes) (% YIv) (%Vlv)

o-s 65 35 isocfatic

..rs 65->15 35->65 lineargradient

15-18 '15 65 Iooaallc

18-20 15--i65 65->3. lineargradient

20-31 65 35 re-equilibration

When the chromatograms are recorded underthe prescribed
conditions the retention times relative to benzoylperoxide
(retention time about 14.5 minutes) are: benzoic acid, about
0.3, benzaldehyde, about 0.5 and ethyl benzoate, about 0.8.

SYSTEM SUITABIUTY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution betweenthe peaks due to
benzoic acid and benzaldehyde is at least 2.0.
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liMITS

In the chromatogram obtained with solution (I):

Identify the peaksdue to benzoicacid, benzaldehyde and
ethyl benzoate using the chromatogram obtained whh
solution (3) and multiply the areas of these peaks by the
corresponding correction factors: benzoic acid, 1.50;
benzaldehyde, 1.74; and ethyl benzoate, 1.72.

the area of any peakcorresponding to benzoic acid is not
greater than 10 times the area of the principal peakin the
chromatogram obtained with solution (2) (10%);

the area of any other secondary peak is not greater than the
area of theprincipal peakin the chromatogram obtained with
solution (2) (1%).

ASSAY
Mix a quantity of the preparation beingexamined containing
the equivalent of 0.25 g of anhydrous benzoyl peroxidewith
50 mL of aatoneand add sufficient aceume to produce
100 mL. To 10 mL add 25 mL ofa 20% wlv solution of
potassium iodide, mix, stopper the flask and allow to stand for
15 minutes protected from light. Add 25 mL of atetone and
titrate with O.OIM sodium thiosulfate VS using starch mua1age,
added towards the end of me titration, as indicator. Repeat
the operation without the substance beingexamined.
The difference between the tittations represents the amount
of sodium thiosulfate required. Eachml of O.OlM sodium
thiosulfate VS is equivalent 10 1.211 mg of C1..HIOO•.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous benzoyl peroxide.

Benzoyl Peroxide Lotion
Benzoyl Peroxide Cutaneous Suspension

Action and use
Used topically in the treatment of acne.

DEFINITION
Benzoyl Peroxide Lotion is a cutaneous suspension. It contains
Hydrous BenzoylPeroxide in a suitable non-greasy vehicle.
The lotion complies with the requirements statedunder Liquids for
Cutaneous Apph"cation and with thefollowing requirements.

Content of anhydrous benzoyl peroxide, C •..H.oO.
90.0 to 110.0% of the Slated amount,

IDENTIFICATION
A. Carryout the method for thin-layer chromatography,
Appendix III A, protected from light, using the following
solutions.
(1) Shake a quantity of the preparation beingexamined
containing the equivalent of 50 mg of anhydrous benzoyl
peroxide with 10 mL of di<hlaramethane and filter.

(2) 0.5% wlv of benzoylperoxide in di<hloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelF254.

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate,allowit to dryin airand
examine under ulttavidet light (254 nm).
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MOBILE PHASE

1 volumeof g/adal acetic mid, 2 volumes of dichloromethane
and 50 volumes of toluene.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the test for Related substances, the chromatogram
obtained withsolution (1) shows a peak with the same
retention time as the peak due to benzoyl peroxide in the
chromatogram obtainedwith solution (4).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. Prepare a
mixture of 0.1 volumes of acetic acid and 999.9 volumes of
acetonitrile (solventA).
(I) Add I mL of solvent A to a quantity of the lotion
containing the equivalent of 25 mg of anhydrous benzoyl
peroxide. Mix using a vortex mixeruntil a uniform
suspension is obtained. Add three 1-mL quantities of
acetoniuiie and mix using a vortexmixerbetween each
addition. Add a further 15 mL of acetonitrile and mix with
the aid of ultrasound for 3 minutes. Add sufficient acetonitrile
to produce 100 mL Dilute 1 volume to 10 volumes with
acetonitrile.
(2) Dilute I volume of solution (I) to 100 volumes with
acetonitrile.
(3) 0.003% wlv of benzoic acid, 0.0003% wlv of ethyl benzoate
and 0.0003% wlv of benzaldehyde in aatonitriJe.
(4) 0.0025% wlv of benzoylperoxide in acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped phenylethyl siiica gelfor chromatography (4 urn)
(Phenomenex Synergi PolarRP is suitable) fitted with a
suitable stainless steel guard column packed with octade{;ylsilyl
silica gelfar chramatography.
(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.3 mL per minute.
(d) Use a column temperature of 35°.
(e) Use a detectionwavelength of235 nm.
(I) Ioject 10 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.00042% vlv Orthophosphoric acid.
Mobile phaseB acetonitrile.

Time MobllephaseA Mobilepha8eB Comment

(Minutes) (%vlv) (%vlv)

0-. 65 35 isocralic

5-1. 65->1. 35->65 lineargradient

15-18 ,. 85 1s000atic

18-20 ,...... 65->35 lineargradient

20-31 65 35 re-equilibfalion

When the chromatograms arerecorded under the prescribed
conditions the retention times relative to benzoylperoxide
(retention time, about 14.5 minutes) are: benzoic acid, about
0.3; benzaldehyde, about 0.5 and ethyl benzoate,about 0.8.

www.webofpharma.com



III-214 Benzydamine Preparations

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
benzoic acid and benzaldehyde is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

Identify the peaksdue to benzoic acid, benzaldehyde and
ethyl benzoate using the chromatogram obtainedwith
solution (3) and multiply the areas of these peaks by the
corresponding correction factors: benzoicacid, 1.50;
benzaldehyde, 1.74; and ethyl benzoate) 1.72.
the area of any peakcorresponding to benzoicacid is not
greater than 10 times the area of the principal peak in the
chromatogram obtained withsolution (2) (10%);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtainedwith
solution (2) (1%).

ASSAY
Mix a quantity of the preparation beingexaminedcontaining
the equivalent of 0.25 g of anhydrous benzoyl peroxidewith
50 mL of acetone and add sufficient aarone to produce
100 mL. To 10 mL add 25 mL of a 20% wlv solution of
potassium iodide, mix, stopper the flask and allow to standfor
15 minutesprotected from light. Add 25 mL of acerone and
titrate with O.OIM sodium thiosulfate VS usingstarch mua7age,
added towards the end of the titration, as indicator. Repeat
the operation without the substance beingexamined.
The difference between the titrations represents the amount
of sodium thiosulfate required. EachmL of O.OIM sodium
miosulfate VS is equivalent to 1.211 mg of C1.,H100,.

LABELLING
The quantity of active ingredient is statedin termsof the
equivalent amount of anhydrous benzoyl peroxide.

Benzydamine Cream
Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

DEF1NTI10N
Benzydamine Cream contains Benzydamine Hydrochloride in
a suitable basis.
The cream complies with the requirements statedunder Topical
Semi-solid Preparations and with thefollowing requirements.

Content ofbenzydamlne hydrochloride, C19H, ,N", O,
HCI
92.5 to 107.5% of the stated amount,

IDENTIFICATION
A. Heat a quantity of the cream containing 25 mg of
Benzydamine Hydrochloride with 50 mL of absolute ethanol
until the cream is completely dissolved and place in an ice
bath until a white precipitate forms. Allowto warm to 20",
dilute to 100 mL with absolute ethand and filter. Dilute
10 mL of the filtrate to 100 mL with absolute ethand.
The light absorption of the resulting solution, Appendix II B,
in the range 230 to 350 nm exhibits a maximum at 308 nm.

B. In the test for j-Benzyl-Ijf-indazol-j-ol, the principal spot
in the chromatogram obtained with solution (1) corresponds
to that in the chromatogram obtained withsolution (2).
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TESTS
I-Benzyl.IH-indazol-3-01
Carry OUt the method for thin-layer chromawgrophy,
Appendix ill A, using me following solutions in methanol.

(1) Extract a quantity of the cream containing 60 mg of
Benzydamine Hydrochloride with 25 mLof hot methanol,
cool the solution in ice and filter; repeat the extraction twice,
filtering each extract and evaporate the combined extracts to
dryness using a rotary evaporator; dissolve the residue in
5 mL of methanol.

(2) 1.2% wlv of benzydamine hydrochloride BPCRS.

(3) 0.0024% wlv of l-benzyl-1H-indazol-3-(}/ BPCRS.

CHRO,\1.ATOGRAPHIC CONDiTIONS

(a) Use as the coating silica gel GF254•

(b) Use the mobile phase as described below.

(c) Apply 40 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in airand examine under
ultraviolet light (254 nm and 365 nm).

MOBILE PHASB

30 volumes of methylamine and 80 volumes of toluene.

LIMITS

By each method of visualisation, any secondary spo: in the
chromatogram obtainedwith solution (1) is not more intense
thanthe spot in the chromatogram obtained withsolution (3)
(0.2%).

ASSAY
To a quantity of the cream containing 25 mg of
Benzydamine Hydrochloride add 50 mL of emanol (96%),
heat until the creamis completely dissolved and cool in an
ice-bath until a white precipitate forms. Allowto warm to

20', dilute to 100 mL with emanol (96%) and filter. Dilute
10 mL of the filtrate to 100 mL with ethanol (96%) and
measure the absC»"banu of the resulting solution at the
maximum at about 308 nm, Appendix II B, usingethanol
(96%) in the reference cell. Calculate the contentof
CI9H2~30,HCI from the absorbance obtained with a
solutioncontaining 0.0025% wlv of benzydamine
hydrochloride BPCRS in ethand (96%) and using the declared
content of CI9H23N30,HCI in benzydamine
hydrochloride BPCRS.

Benzydamine Mouthwash
Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

DEF1NTI10N
Benzydamine Mouthwash is a solutionof Benzydamine
Hydrochloride in a suitable flavoured. and coloured vehicle.
The mouthwash complies with the requirements stated under
Oromucosal Preparations and with the/oUowing requirements.

Content of benzydamlne hydrochloride, C I9H, ,N". O ,
HCI
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(1) Dilute the mouthwash, if necessary, with absolute ethanol
to contain0.15% wlv of Benzydamine Hydrochloride.
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(2) 0.15% wlv of benzydamine hydrochloride BPCRS in
absolute ethanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gelF254 precoaud plate (Merck silica gel
60 F254 plates are suitable).

(b) Use the mobile phase as descrihed below.

(c) Apply 50 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraViolet light (254 nm).

MOBILE PHASE

30 volumes of methylamine and 80 volumes of toluene.

CONFIR.\lATION

The principal spot in the chromatogram obtained with
solution (1) corresponds (0 that ln. the chromatogram
obtained with solution (2).

B. In me Assay, the chromatogram obtained with solution
(J) shows a peakwith the same retention time as me
principal peakin the chromatogram obtainedwith
solution (2).

TESTS
Acidity or alkalinity
5.0 to 7.0, Appendix Y L.

I-Benzyl-IH-indazol-3-01
Carry out the method for thin-layer chromatography,
Appendixill AJ using the following solutions.
(1) Extract a quantity of the mouthwash containing 15 mg of
Benzydamine Hydrochloride with seven 9o-mL quantities of
chlorofonn. Filtereach extract through phase separating paper,
evaporate the combined extracts to dryness and dissolve the
residue in 10 mL of methanol.
(2) 0.0015% wlv of I-benzyl-lH-indarol-3-<Ji BPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLG silica gelFZ54 plate.

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to IS em.

(e) Afterremoval of the plate, dry in airand examineunder
ulmnnolet light (365 nm).

MOBILE PHASE

10 volumes of glacial acetic acid, 20 volumes of chlorofonn and
70 volumes of cydohexane.

LIMITS

Any secondary spot in the chromatogram obtainedwith
solution (I) is not more intense than the spot in the
chromatogram obtained with solution (2) (I %).

ASSAY
Carry out the method forgas chromatography,
Appendixill B, using the following solutions, Prepare a
0.075% wlv solution of I-benzyl-3-(3-dierhylamin<>-propoxy)
IH-indazoleBPCRS (internal standard) in water (solution A).

(1) Add 10 mL of solution A, 5 mL of water,S mL of
1M sodium hydroxide and 20 mL of chloroform to a quantity of
the mouthwash containing 7.5 mg of Benzydamine
Hydrochloride, diluted, if necessary to 5 mL with water,
shakefor 5 minutes, centrifuge and use the chloroform layer.
(2) Prepare solution (2) in the same manner as solution (I)
except using 5 mL of a solution containing 0.15% w/vof
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benzydamine hydrochloride BPCRS in water in place of a
quantity of the mouthwash containing 7.5 mg of
Benzydamine Hydrochloride, diluted, if necessary, to 5 mL
with water.

CHROI\1ATOGRAPHIC CONDITIONS

a) Use a glass column (2 m x 2 mm) packed with acid
washed, diatomaceous support (80 to 100 mesh) coated with
3% wlw of phenyl methyl silicone fluid (50% phenyl) (OY
17 is suitable).

(b) Use nitrogen for chromatography as the carrier gas at
30 mL per minute.
(e) Use isothermal conditions maintained at 260°.
(d) Use an inlet temperature of 300°.
(e) Use a flame ionisation detectorat 300°.
(I) Inject I ~L of each solution.

DETERMINATION OF CONTENT

Calculate the content of CI9H2~30,HCl from the
chromatograms obtained using the declared content of
C I9H,,N,O,HCI in benzydamine hydrochloride BPCRS.

LABELLING
The label states, where appropriate, that the preparation is
also suitable for use as a gargle.

Benzydamine Oromucosal Spray
Action and use
Cydo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Benzydamine Oromucosal Spray is a solution of
Benzydamine Hydrochloride in a suitable flavoured vehicle in
a suitable metered-dose container.
The oromucosal spray complies with the requirements statedunder
Oromucosal Preparations and with thefollowing requirements.

Content ofbenzydamine hydrochloride, Cl~nN30J
HCl
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromarograplry,
Appendix ill A, using the following solutions.
(I) Dilute the oromucosal spray, if necessary) with absolute
ethanol to contain0.15% wlv of Benzydamine Hydrochloride.
(2) 0.15% wlv of beneydamine hydrochloride BPCRS in
absolute ethanol.

CHROMATOGRAPHIC CONDlTIONS

(a) Use a TLC silica gelF254 preoxued plat< (Merck silica gel
60 F254 plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 50 ul, of each solution.

(d) Develop the plate to IS em.

(e) Afterremoval of the plate, dryin airand examine under
ultraviolet light (254 nm).

MOBILR PHASE

30 volumes of triethylamine and 80 volumes of toluene.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).
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(c) Use isothermal conditions maintained at 260°.

(d) Use an inlet temperature of 3000
•

(e) Use a flame ionisation detector at 300°.

(I) Inject I ~ of each solution.

DETEfu\UNATION OF CONTENT

Calculate the contentof CI9H23N30,HCl from the
chromatograms obtained using the declared contentof
C1.H"N,O,HCI in benzydamine hydrochloride BPCRS.

Benzyl Benzoate Application
BenzylBenzoate Cutaneous Emulsion

DEFINITION
BenzylBenzoate Application is a cutaneous emulsion.
It contains 25%w/v of Benzyl Benzoate in a suitable oil-in
water emulsified basis.

Extemporaneous preparadon
The following formula and directions apply.

Melt the Emulsifying Wax, add the Benzyl Benzoate and
mix. Pour the mixture into sufficient warm Purified Waterto
produce 1000 mL and stir thoroughly until cold.

Theappliauion complies with the requirements statedunder
Liquids for Cutan""" Application and wilh thefollowing
requirements.

Content of benzyl benzoate, C•.,HUOl
23.1 to 26.9% wlv.

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions.
(I) Dissolve I g of the application in sufficient of the mobile
phase to produce 100 mL and dilute 1 volumeof the
resulting solutionto 50 volumes with the mobilephase.
(2) 0.0050% wlv of benzylbenzoate BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 rom) packed
with end-capped oetade<y/silyl silica gelfor chromategraphy
(10 urn) (Nucleosil CIS is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.

(c) Use a flow rate of 1.5 mLper minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 230 om.

(I) Inject 20 ~L of each solution..

MOBILE PHASE

30 volumesof waterand 70 volumes of acetonitrile.

DETERMINATION OF CONTENT

Determine the weight per mL of the application,
Appendix V G, and calculate the content of CI4HI202,

weight in volume, using the declared content of C1..H1202 in
benzylbenzoate BPCRS.

B. In the Assay, the chromatogram obtained with solution
(l) shows a peak with the same retention time as the
principal peak in. the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinity
5.0 to 7.0, Appendix V L.

Uniformity of weight
Weigh one unit Fire one shot and reweigh the unit. Repeat
four times, then repeat the entireprocess with 3 more units
(20 shots). Determine the average weight delivered per shot.
Not more than two of the individual weights deviate from the
average weightby more than 10% and none deviates by
more than 20%.

I-Benzyl-IH-indazol-3-01
Carry out the method for thin-layer chromategraphy,
Appendix III A, using the following solutions.
(1) Extract a quantity of the oromucosal spray containing
15 mg of Benzydamine Hydrochloride with seven 90-mL
quantities of chlorofonn. Filter each extract through phase
separating paper, evaporate the combined extracts to dryness
and dissolve the residuein 10 mL of methanol.
(2) 0.0015% wlv of I-benzyl-lH-indazol-3-oI BPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gelFm pia".
(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in airand examine under
ultraviolet light (365 nm).

MOBILE PHASE

10 volumes of glacial acetic acid, 20 volumes of ch/moform and
70 volumes of cydohexane.

UMITS

Any secondary SPOl in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtainedwith solution (2) (1%).

ASSAY
Carry out the method for gaschromategraphy, Appendix ill B
usingthe following solutions. Prepare a 0.075% wlv solution
of I-benzyl-3-(3-diethylamino-propoxy)-lH-indazok BPCRS
(internal standard) in water (solution A).

(I) Add 10 mL of solution A, 5 mL of wa"r, 5 mL of
1M sodium hydroxide and 20 mL of chloroform to a quantity of
the oromucosal spray containing 7.5 mg of Benzydamine
Hydrochloride, diluted, if necessary to 5 mL with water,
shake for 5 minutes, centrifuge and use the chloroform layer.
(2) Prepare solution (2) in the same manner as solution (I)
but using 5 mL of solution containing 0.15% wlv of
benzydamine hydrochloride BPCRS in water in place of a
quantity of the oromucosal spray containing 7.5 mg of
Benzydamine Hydrochloride, diluted, if necessary, to 5 rnL
with water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a glass column (2 m x 2 rom) packed with add
washed, diatomaceous support (80 to 100 mesh) coatedwith
3% wlw of phenyl methyl silicone fluid (50% phenyl) (OV
17 is suitable).

(b) Use nitrogen for chromatography as the carrier gas at
30 mL per minute.

BenzylBenzoate
Emulsifying Wax
Purified Water, freshly boiledand cooled

250 •
20.

Sufficient to produce 1000 mL
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Benzylpenicillin Eye Drops
NOTE; This monograph has bun developed to C<Jl)~7 unlicensed
formulations.

Action and use
Penicillin antibacterial.

DEFINITION
Benzylpenicillin Eye Drops are a sterile solution of
Benzylpenicillin Sodium in a suitable vehicle.

The eyedrops comply with the requirements statedunderEye
Preparations and with thejollowing requirements. Where
appropn"att, the eye drops alsocomply with the requirements staud
underUnlicensed Medicines.

Content of penicillins, calculated as C1JlIsN"204S
95.0 [0 105.0% of me stated amount.

IDENTIFICATION
A. Carry out me method for thin-layerchromatography,
Appendix III A, using the following solutions in water.

(1) Dilute the eye drops, if necessary, to produce a solution
containing the equivalent of 0.15% wlv of benzylpenicillin.

(2) 0.15% wlv of benzylpenicillin sodium EPCRS.

(3) 0.15% wlv of benzylpenidJJin 'odium EPCRS and
0.15% wlv of phenoxymethylpenicillin potassium BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC S11ica gel silanised plate (Merck silanised silica
gel 60 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.
(e) After removal of the plate, allow it to dry in air, expose to
iodine vapour until spots appear and examine in daylight.

MOBILE PHASE

30 volumes of autone and 70 volumes of a 15.4% wlv
solution of ammonium acetate adjusted to pH 5.0 with glacial
acetic add.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in lite chromatogram obtained with
solution (I) is similar in position, colour and size to that in
the chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity or a1kalinJty
pH, 55 to 75, Appendix V L.

Related substances
Carry out the method for liquidchromarography,
Appendix ill D, using the following solutions in water,
prepared immediately before use.

For eye drops containing the equivalent 0/0.15% w/v 0/
benzylpenuI1lin

(I) Use the preparation being examined.

For solutions (2) to (4), use the solutions described below.
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For~e drops containing morethan the equivalent 0/0.15% wlv
of benzylpeni<illin

(l) Dilute a quantity of the eye drops, ifnecessary, to
produce a solution containing the equivalent of 0.3% wlv of
benzylpenicillin.

(2) 05% wlv of benzylpenicillin for system suitability EPCRS in
a mixture of 35 volumes of methanol RI and 65 volumes of
water.

(3) Dilute I volume of solution (I) to 100 volumes.

(4) Dilute I volume of solution (3) to 20 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octadecylsilyl silica gelfor chromarography
(3 urn) (Kromasil CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a ft.ow rate of I mL per minute.

(d) Use a column temperature of 50°.

(e) Use a detection wavelength of 225 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 10 volumes of a 6.8% wlv solution of
potassium dihydrogen orthophasphate, adjusted to pH 3.4 with a
50% wlv solution of onhophosphon·c acid, 30 volumes of
methanolRl and 60 volumes of water.

Mobile phaseB 10 volumes ofa 6.8% w/v solution of
potassium dihydrogen onhopho,phate, adjusted to pH 3.4 with a
50% w/v solution of orthophosphorie add, 35 volumes of water
and 55 volumes of methanolRI.

Time (MlnU(e5) Mobile phase A Mobile phase B Comment
("/0vlv) ("/0 v/v)

0-7 70 3. isocraric
7-17 10...,,0 30-0100 linear gradient

17-22 0 100 isocratic

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
benzylpenicillin (retention time, about 7 minutes) are:
impurity A, about 0.22; impurity D, about 0.33; impurity C;
about 0.35; impurity E J about 0.48 and 0.55; impurity B,
about 0.62; impurity F, about 0.81 and 0.83; impurity G,
about 1.47; impurity H J about 1.90.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peaks due to the
epimers of impurity F is at least 1.2 and the resolution
between the peaks due to impurities C and D is at least 1.5.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (I) corresponding to impurities AJ D, E and Fusing
the chromatogram obtained with solution (2) and multiply
the areas of these peaks by the corresponding correction
factors: impurity A, 1.3; impurity D, 0.6; impurity E, 2.0;
impurity F, 1.7.

In the chromatogram obtained with solution (I):

the sum of the areas of any peaks corresponding to
impurity E is not greater than twice the area of the principal
peak in the chromatogram obtained with solution (3) (2.0%
for the swn of the isomers);
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the sum of the areas of any peakscorresponding (0

impurity F is not greater than the area of the principal peak
in the chromatogram obtainedwithsolution (3) (1.0% for
the sum of the epimere);
the area of any peakcorresponding to impurity B is not
greater than half the area of the principal peak in the
chromatogram obtained with solution (3) (0.5%);

the area of any othersecondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (3) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3%).

Disregard any peakwith an area less than the area of the
principal peakin the chromatogram obtained with solution
(4) (0.05%).

ASSAY
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions in water,
prepared immediately beforeuse.
(1) Dilute the eye drops to produce a solution containing the
equivalent of 0.1% wlv of benzylpenicillin.

(2) 0.1% wlv of benzylpeni<illin sodium EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used, but using the following mobile
phase.

MOBILE PHASE

30 volumesof mobilephase B and 70 volumes of mobile
phase A as described underRelated substances.

DETERMINATION OF CONTENT

Calculate the content of penicillins) as C1JllsN20"S, in the
eye dropsusing the declared content of ClJI17N2Na04S in
benzylpenicillin sodium EPCRS. Each mg of C,Jf"N,NaO.S
is equivalent to 0.9383 mg of C,Jf,sN,O.S.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of benzylpenicillin.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underBenzylpenicillin
Sodium.

Benzylpenicillin Infusion
NOTE: This monograph has been deoeloped to cover unlicensed
formulations.

Action and use
Penicillin antibacterial.

DEFINITION
Benzylpenicillin Infusion is a sterile solutioncontaining
Benzylpenicillin Sodium and a suitable buffer. It is supplied
as a ready-to-use solution.
The infusion complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.
Where appropri<lte, the infusion also romplies with the
requirements stated under Unlicensed iWedicities.
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Content of benzylpenicillin, CI~lsNl04S
90.0 to 105.0%of the stated amount.

CHARACTERS
A clear,colourless solution.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions in water.

(1) Dilute a volume of the infusion to produce a solution
containing the equivalent of 0.6%w/v of benzylpenicillin.
(2) 0.64% wlv of benzylpenicillin sodium EPCRS.
(3) 0.5% wlv of each of benzylpenicillin sodium EPCRS and
phenoxyntethylpeniciUin EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gelsilanised plate (Merck silanised silica
gel 60 plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply I ~L of eacb solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, allowit to dry in air,expose to
iodinevapour until the spots appear and examine in daylight.

MOBILE PHASE

30 volumes of acetone and 70 volumesof a 15.4% w/v
solution of ammonium acetate adjusted to pH 5.0 withgladal
acetic acid.

SYSTEM SUiTABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) is similar in position, colourand size to that in
the chromatogram obtainedwith solution (2).
B. In the Assay, me retention time of the principal peakin
the chromatogram obtained with solution (1) is similar to
that of the principal peakin the chromatogram obtained with
solution (2).

TESTS
AcIdity or alkalinity
pH, 6.0 to 7.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in water)
prepared immediately beforeuse.
(1) Dilute a volume of the infusionto produce a solution
containing the equivalent of 0.6% wlv of benzylpenicillin.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dissolve 5 mg of benzylpenicillin for system
suitability EPCRS in 0.35 mL of me/hanol Rl and add
0.65 mL of water.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped oetade<ylsilyl silica gelfor chromatography
(3 um) (YMC-Pack Pro is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 50°.

(e) Use a detectionwavelength of225 nm.
(I) Inject 20 I1L of each solution.
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MOBILE PHASE

klobiJe phaseA 10 volumes of a 6.8% w/v solution of
potassium dihydrogtn onhophospnae adjusted to pH 3.4 with a
50% w/v solution of onlwplwsphoric acid, 30 volwnes of
methanol Rl and 60 volumes of water.

Mobile phaseB 10 volumes of a 6.8% wlv solution of
potassium dihydrogen orthophosphate adjusted to pH 3.4 with a
50% wlv solution of onhophosphmU add, 35 volumes of water
and 55 volumes of methanol RI.

Time MobIle Phase A Mobile Phase B Comment
(min) rIo VN) ("/.VN)

0-7 70 30 isocratic
7 ~ 17 70 ---> 0 30 -> 100 linelll gradient

17 - 22 0 100 isocrauc

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
benzylpenicillin (retention time, about 7 minutes) are:
impurity A, about 0.22; impurity D, about 0.33; impurity C,
about 0.35; impurity E, about 0.48 and 0.55; impurity B,
about 0.62; impurity F, about 0.81 and 0.83; impurity G,
about 1.47; impurity H, about 1.90.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to the epimers of
impurity F is at least 1.2;

the resoluticn between the peaks due W impurities D and C is
at least 1.5.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities A, D, E and Fusing
the chromatogram obtained with solution (3) and multiply
the areas of these peaks by the following correction factors:
impurity A, 1.3j impurity D, 0.6; impurity E, 2.0;
impurity F, 1.7.

In the chromatogram obtained with solution (1);

the sum of the areas of any peaks corresponding to the
isomers of impurity E is not greater than twice the area of
the principal peak in the chromatogram obtained with
solution (2) (2.0%);

the sum of the areas of any peaks corresponding to the
epimers of impurity F is not greater than twice the area of
the principal peak in the chromatogram obtained with
solution (2) (2.0%);

the area of any peak corresponding to impurity B is not
greater than half the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (4) (0.2%);

the sum of the areas of aU the secondary peaks is not greater
man 3 times the area of the principal peak In the
chromatogram obtained with solution (2) (3.0%).

Disregard any peak with an area less than 0.75 times the area
of the principal peak in the chromatogram obtained with
solution (4) (0.15%).

Bacterial endotoxins
Dilute the infusion with waterBET to contain the equivalent
of 10 mg ofbenzylpeniciUin per mL (solution A).
The endotoxin limit concentration of solution A is 1.6 IV
per mL, Appendix XIV C.
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ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in waUr
prepared immediately before use.

(1) Dilute a volume of the infusion to produce a solution
containing the equivalent of 0.12% wlv of benzylpenicillin.

(2) 0.13% wlv of benzy/penia7h'n sodium EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used but using isocratic elution, a flow
rate of 1.2 mL per minute and an injection volume of 10 ~L.

MOBILE PHASE

30 volumes of mobile phase Band 70 volumes of mobile
phase A as described under Related substances.

DETERMINATION OF CONTENT

Calculate the content of C16HISN204S in the infusion using
the declared content of C16H 17N2N aO"S in benzylpenkillitl
sodium EPCRS. Each mg of Cl6HI1N2Na04S is equivalent to
0.9383 mg of C,.H,.N,O.S.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of benzylpenicillin.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Benzylpenicillin
Sodium.

Benzylpenicillin for Injection
Action and use
Penicillin antibacterial.

DEFINITION
Benzylpenicillin for Injection is a sterile material consisting of
Benzylpenicillin Potassium or Benzylpenicillin Sodium with
or without excipients. It is supplied in a sealed container.

Thecontenu of the sealed container comply with the requirements
for Powders for Injections or Infusions stated underParenteral
Preparations and wirh thefoikJwing requirements.

Content of penicillins, calculated as CIJ1u~N20"S

95.0 to 105.0% of the content of benzylpenicillin stated on
the label.

IDENTIFICATION
A. The in/rared absorption spearum, Appendix Il A, is
concordant with the speetnun of benzylpenid//in
potassium EPCRSor benzy/penid//in sodium EPCRS a,
appropriate.

B. In the Assay, the retention. time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinity
pH of a solution containing the equivalent of 10.0% w/v of
benzylpenicillin, 5.5 to 7.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in water,
prepared immediately before use.
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(1) Dissolve a quantity of the contents of a sealed container
to produce a solution containing the equivalent of 0.4% wlv
of benzylpenicillin.

(2) Dilute 1 volume of solution (I) to 100 volumes.

(3) Dissolve 5 mg of benzylpenicillin for system
suitability EPCRS in 0.35 mL of methanol Ri and add
0.65 mL of water.

(4) Dilute 1 volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped oetadecylsilyl silica gelfor chromatography
(3 pm) (YMC-Pack Pro is suitable).

(b) Use gradient elution and the mobilephasedescnbed
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 50°.

(e) Use a detection wavelength of 225 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA 10 volumes of a 6.8% wlv solution of
potassium dihydrogen orthophosphate adjusted to pH 3.4 with a
50% wlv solution of orthophosphoric add) 30 volumesof
methanol RJ and 60 volumes of water.
Mobr7e phase B 10 volumes of a 6.8% wlv solution of
potassium dihydrogen orthophosphate adjusted to pH 3.4 with a
50% w/v solution of onhophosphotic acid) 35 volumes of water
and 55 volumesof methanol RJ.

Time Mobile Phase A MobUe Pbase B Comment
(min) (%VN) (0/.VIV)

0-7 70 30 isocratic

7 - 17 70 ---> 0 30 ---> 100 lineargradient
17 - 22 0 100 isocratic

When the chromatograms arerecorded under the prescribed
conditions, the relative retentions withreference to
benzylpenicillin (retention time about 7 minutes)are:
impurity A, about 0.2; impurity D, about 0.3; impurity C,
about 0.4; impurity E, about 0.48 and 0.55; impurity B,
about 0.6; impurity F, about 0.81 and 0.83; impurity G,
about 1.5 and impurity H, about 1.9.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaksdue to the
epimers of impurity F is at least 1.2;and the resolution
between the peaksdue to impurities D and C is at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

identify anypeakscorresponding to impurities A to H using
the chromatogram supplied with benzylpenicillin for system
suitability EPCRS and the chromatogram obtained with
solution (3). Multiply the area of anypeakscorresponding to
impurity A, impurity D, impurity E and impurity F by the
following correction factors respectively: 1.3, 0.6, 2.0 and
1.7.

the sum of the areas of anypeakscorresponding to the
isomers of impurity E is not greater than twice the area of
the principal peakin the chromatogram obtained with
solution (2) (2.0%);

the sum of the areas of any peakscorresponding to the
epirners of impurity F is not greater thantwice the area of

2022

the principal peak in the chromatogram obtained with
solution (2) (2.0%);

the area of any peak corresponding to impurity B is not
greater than half the area of the principal peakin the
chromatogram obtainedwith solution (2) (0.5%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtainedwith
solution (4) (0.2%);

the sum of the areas of all secondary peaks is not greater than
3 times the area of the principal peakin the chromatogram
obtained with solution (2) (3.0%).

Disregard any peak with an area less than0.75 times the area
of the principal peak in the chromatogram obtained with
solution (4) (0.15%).

Loss on drying
When dried to constantweightat 1050

, lose not more than
1.0% of theirweight. Use 1 g.

Bacterial endotoxins
Carry out the test for baaetial endotoxins, Appendix XN C.
Dissolve the contents of the sealedcontainer in waterBET to
give a solution containing the equivalent of 10 mg of
benzylpenicillin per mL (solution A). The endotoxin limit of
solution A is 1.6 ill per mL.

ASSAY
Determine the weight of the contentsof 10 containers as
described in the test for unifonnity of weight,
ApPalldix XII Cl, Powders for Parenteral Administration.
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in water
prepared immediately beforeuse.
(1) Dissolve a quantity of the mixedcontentsof the
10 containers to produce a solutioncontaining the equivalent
of 0.1% wlv of benzylpenicillin.

(2) 0.11 % wlv of benzylpenicillin sodium EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped oaadecy/silyl silica gelfor chromatography
(3 urn) (YMC-Pack Pro is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 1.2 mL per minute.
(d) Use a column temperature of 500

•

(e) Use a detection wavelength of 225 nm.

(f) Inject 10 ~L of each solution.

MOBILE PHASE

Mix 10 volumes of a 6.8% w/v solution of potassium
dihydrogen orthophospha.., adjusted to pH 3.5 with a 50% wlv
solution of dilute orthoplwsphoric acid, 36 volumesof methanol
and 54 volumes of water.

DETERMINATION OF CONTENT

Calculate the content of penicillins, as CI~18N204S, in a
container of average content weight usingthe declared
content of CjoHj7N,NaO.S in benzylpenicilh'n
sodium EPCRS. Each mg of C16H17N2Na04S is equivalent to
0.9383 mg of C j,Hj8N,O.S.

STORAGE
The sealed container should be stored at a temperature not
exceeding30 0

•
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LABELLING
The label of the sealed container states (1) whether the
contents are Benzylpenicillin Potassium or Benzylpenicillin
Sodium; (2) me quantity of Benzylpenicillin Potassium or
Benzylpenicillin Sodium contained in it in terms of the
equivalent amountof benzylpenicillin.

IMPURITIES
The impurities limites by the requirements of thismonograph
include those listed underBenzylpenicillin Potassium and
Benzylpenicillin Sodium.

Betahistine Dihydrochloride Tablets
Action and use
Histamine HI receptor antagonist; antihistamine.

DEFINITION
Betahistine Dihydrochloride Tabletscontain Betahistine
Dihydrochloride.

The tablets comply with the requirements statedunderTablets and
with thefolWwing requirements.

Content ofbetahistine dihydrochloride, CsH12N1,2HCJ
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract a quantity of the powdered tablets containing
5 mg of Betahistine Dihydrochloride with 100 rnL of water
and filter. The light absorption; Appendix II B, in the range
230 to 350 run exhibits a-maximum at about 260 nm, a less
well-defined maximum at about 267 om and a shoulder at
about 256 run.
B. In the Assay, the chromatogram obtained with solution
(1) shows a peakwith the same retention time as the
principal peakin the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.
(I) Add 50 rnL of the mobile phase to a quantity of the
powdered tablets containing 32 mg of Betahistine
Dlhydrochloride, shake for 10 minutes, add sufficient mobile
phase to produce 100 ml., mix, centrifuge and use the
supernatant liquid.
(2) Dilute I volume of solution (I) to 500 volwnes with the
mobile phase.
(3) 0.00064% wlv of N-methyl-2-(pyridin-2-yl)-N-{2-(pyridine
2-y/)ethyljethanamine trihydrochloride BPCRS in the mobile
phase.

(4) 0.000032% wlv of 2-vinylpyridine in acetanitrile.
(5) 0.00064% wlv each ofN-methyl-2-(pyridin-2-y1)-N-{2
(pyridine-2-y/)ethyljethanamine trihydrochloride BPCRS and
betahistine dihydrochloride BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octade<yMlyl silica gelfor chromatography (5 urn) (Zorbax
XDB Eclipse is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use a column temperature of 30°.
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(e) Use a detection wavelength of 254 nm.
(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed fer four times the
retention time of betahistine (retention timeof betahistine,
about 5 minutes).

MOBILE PHASE

Dissolve 0.4 g of hexylamine in 600 mL of a solution
containing 0.46% wlv of sodium dihydrogen orthophosphate
monohydrate and 0.27% wlv of sodium dode<yl sulfate, add
400 mL of acetonitrile, mix and adjust the pH to 3.5 using
onhophosphotic acid.

SYSTEM SUITABIUTY

The test is not valid unless, in me chromatogram obtained
with solution (5), the resolution factor between the two
principal peaks is at least 3.0.

LIMITS

In the chromatogram obtained wirh solution (I):
the area of any peak corresponding to N-methyl-bis[P-(2
pyridyl)ethyl]amine is not greater than the area of the
principal peak in the chromatogram obtained withsolution
(3) (2%);

the area of any peak corresponding to 2-vinylpyridine is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (4) (0.2%);

the area of any oilier secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of the peaks corresponding to N-methyl
bis[P-(2-pyridyl)ethyl]arnine, 2-vinylpyridine and any other
secondary peaks is not greater than 10 times the area of the
principal peak in the chromatogram obtained with solution
(2) (2%).

Disregard any peak with an area less than0.05% of that of
the principal peak in the chromatogram obtained with
solution (1) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
IOjuid chromatography, Appendix ill D, using the following
solutions.
(I) Add 50 rnL of the mobile phase to a quantity of the
powdered tablets containing 32 mg of Betahistine
Dihydrochloride, shake for 10 minutes, add sufficient mobile
phase to produce 100 mL, mix, centrifuge and use the
supernatant liquid.
(2) 0.032% wlv of betahistine dihydrochloride BPCRS in the
mobilephase.
(3) 0.00064% wlv each of N-methyl-2-(pyridin-2-y1)-N-{2
(pyniline-2-y/)ethyljethanamine trihydrochloride BPCRS and
betahistine dihydrochloride BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resohnion factor between the two .
principal peaksis at least 3.0.

DETERMINATION OF CONTENT

Calculate the contentof CsH12N2,2HCI in the tablets using
the declared content of CsH12N2J2HCI in betahistine
dihydrochloride BPCRS.
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STORAGE
Betahistine Dihydrochloride Tabletsshouldbe protected
from lightand moisture.

IMPURITIES

I. 2-ethenylpyridine (2-vinylpyridine),

cr· OH
,y I
""'-

2. 2-(pyridin-2-yl)ethanol,

3. N-methyl-2-(pyridin-2-yl)-N-[2-(pyridin-2-yl)ethyl]
ethanamine.

Betamethasone Eye Drops
Action and use
Glucocorticoid.

DEFINITION
Betemethasone Eye Drops area sterile solution of
Betamethasone Sodium Phosphate in Purified Water.
The~ drops romplywith the requirements stoted under Eye
Preparations and with the folWuting requirements.

Content ofbetamethasone sodium phosphate,
C"H"FNa,O,.p
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix m A, using the following solutions.
(1) Use the eye drops,diluted if necessary with water, to
contain 0.1% wlv of Betarnethasone Sodium Phosphate.
(2) 0.1 % wlv of betamethasone sodium phosphate BPCRS.
(3) A mixture of equal volumes of solutions (I) and (2).

(4) A mixture of equal volumes of solution (2) and a
0.1 % w/v solution of prednisolone sodium plwsphate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(3) Use as the coatingsilica gel GFZ54.

(b) Use the mobile phase as described below.

(c) Apply 10 ~ of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dry in air, heat at 110° for
10 minutes and examine underultraviolet light (254 nm).

MOBILE PHASE

20 volumes of acetic anhydride, 20 volumes of waterand
60 volumes of btuan-l-ol, prepared immediately before use.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (4) shows two principal spotswithalmost
identical Rf values.
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CONFIRMATION

The chromatograms obtained with solutions (I), (2) and (3)
show singleprincipal spots with similar Rf values.
B. In the Assay, the chromatogram obtained withsolution
(2) shows a peak with the same retention time as the peak
due to betamethasone sodiumphosphate in the
chromatogram obtained withsolution (1).

C. To 3 volumecontaining 0.2 mg of Betamethasone
Sodium Pbosphate, add slowly I mL of sulfuric acidand
allow to standfor 2 minutes. A brownish yellow colour but
no red colouror yellowish green fluorescence is produced.

TESTS
Acidity or alkal1n1ty
pH, 7.0 to 8.5, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix III DJ protected from lightand using the following
solutions in the mobile phase.
(1) Dilute the eye drops if necessary to give 3 solution
containing 0.10%w/v of Betamethasone Sodium Phosphate.
(2) Dilute I volume of solution (I) to 50 volumes with water.
(3) 0.0060% wlv each of betomethasone sodium
phosphate BPCRS and beunnethasone,

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 rom) packed
with o<todecylsuyl silica gelfor chromatography (I0 um)
(Spherisorb ODS 1 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 2 mL perminute.
(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 241 nm.

(I) Inject 20 ~L of each solution.

(g) For solutions (I) and (2) record the chromatogram for
three times the retention time of theprincipal peak.

MOBILE PHASE

40 volumes of methanol and 60 volumes of citra-phosphate
buffer pH 5.O.

SYSTEM SUITABILITY

The test is not valid unless in the chromatogram obtained
withsolution (3) the resolution factor between the peaksdue
to betamethasone sodiumphosphate and betamethasone is
at least 3.5.

LIMITS

In the chromatogram obtained withsolution (1):

the area of anypeakcorresponding to betamethasone is not
greater than 1.3 times the area of the principal peak in the
chromatogram obtained with solution (2) (2.6%);

the area of any other secondary Peak is not greater than
1.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (3%);

the sum of the areas of alll:he secondary peaks is not greater
than 2.5 times the area of theprincipal peak in the
chromatogram obtained with solution (2) (5%).

Disregard any peakthe area of whichis less than0.05 times
the area of the principal peakin the chromatogram obtained
with solution (2) (0.1%).

ASSAY
Carry out the methodfor liquid chromatography,
Appendix ill D, using the following solutions.
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(I) Mix a quantity of the eye drops containing 5 mg of
Betamethasone Sodium Phosphate with 10 mL of methanol
and dilute to 25 mL with water.

(2) A mixture of 5 mL of a 0.1% wlv solution of
betamethasone sodium phosphate BPCRS in water (solution A)
and 10 mL of a 0.06% w/v solution of hydrocortisone (internal
standard) in methanol and sufficient water to produce 25 mL.
(3) Prepare in the samemanner as solution (1) but using
10 mL of the internal standard solution in placeof the
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 ern x 5 mm) packed
with o'Ulde<ylsilyl silica gelfor chromatography (10 pm)
(Spherisorb ODS 1 is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flow rate 0£2 mL per minute.

(d) Use a column temperature of 601),
(e) Use a detection wavelength of241 urn.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

45 volumes of methanol and 55 volumes of citro-phosphate
bufferpH 5.O.

DETERMINATION OF CONTENT

Calculate the content of C22H2sFN'a20sP in solution A by
measuring the absorbance, Appendix II B, of an aliquot
diluted withwater to contain 0.002% w/v of Betamethasone
Sodium Phosphate at the maximum at 241 urn and taking
297 as the value of A(1%, 1 em) at the maximum at
241 om. Calculate the contentof C22H2sF'Na20sP in the eye
drops usingpeakareas.

STORAGE
Betamethasone Eye Drops should be protected from light.

Betamethasone Injection
Action and use
Glucocorticoid.

DEFINITION
Betamethasone Injection is a sterile solution of
Betamethasone Sodium Phosphate in Water forInjections.
The injection complies with the requirements stated under
Parenteral Preparations and with the following requirements.

Content ofbetamethasone, C22Hz9FOs
92.5 to 107.5% of the statedamount.

IDENTIFICATION
A. To a volume of the injection containing the equivalent of
4 mg of betamethasone add 1 mL of waterand sufficient
absolute ethanol to produce 40 mL Place 2 mL of the
solution in a stoppered tube, add 10 mL of'phenylhydrazine
sulfuric (Kid solution, mix, warm in a water bath at 601) for
20 minutes and cool immediately. The absorbance of the
resulting solution at the maximum at 450 nm is not more
than 0.1, Appendix II B.

B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Dilute the injection, if necessary, withsufficient water to
produce a solution containing the equivalent of 2 mg of
betamethasone per mL.
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(2) 0.25% w/v solution of betamethasone sodium
phosphaUi BPCRS in water.

(3) A mixture of equal volumes of solutions (1) and (2).

(4) A mixture of equal volumes of solution (1) and a
0.25% wlv solution of prednisolone sodium phosphate BPCRS
in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF254.

(b) Use the mobilephase as described belowand prepare
immediately before use.
(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, aUow it to dry in air, heat at
110° for 10 minutes and examine under ultraviolet light
(254 nm).

MOBILE PHASE

20 volumes of acetic anhydride, 20 volumes of waterand
60 volumes of butan-l-ol.

CONFIR..t'AATION

The cheomatograms obtained with solutions (1), (2) and (3)
show singlespots with similar Rf values;
the chromatogram obtained withsolution (4) shows two

principal spots with almost identical Rf values.
Secondary spots due to excipients may also be observed in the
chromatograms obtained with solutions (1), (3) and (4).

C. Evaporate a volume containing the equivalent of 2 mg of
betamethasone to dryness on a water bath,dissolve the
residue in 2 mL of sulfuru. acidand allow to stand for
2 minutes. No red colour is produced.

TESTS
AlkaUnlty
pH, 8.0 to 9.0, Appendix V L.

Colour
The injection, diluted if necessary withwater to contain the
equivalent of 2 mg of betamethasone per mL, is not more
intensely coloured than reference solution BY.., Appendix N B,
Method I.

Related substances
Carry out the method for liquid,hromarography,
Appendix ill D, protected from light, using the following
solutions.
(1) Dilute the injection withmobilephase, if necessary, to
give a solutioncontaining the equivalent of 0.10% wlv of
betamethasone.
(2) Dilute I volume of solution (I) to 50 volumes with
mobile phase.
(3) 0.0060% wlv each of bemmahasone sodium
phosphate B~RS and betamethasone in mobile phase.

CHROMATOGRAPHIC CONDITIQNS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor ,hromarography (10 urn)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flowrate of 2 mL perminute.
(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 241 om.

(I) Inject 20 ~L of each solution. For solutions (1) and (2)
record the chromatogram for three times the retention time
of the principal peak.
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MOBILE PHASE

40 volumes of methanol and 60 volumes of citro-phosphate
buffer pH 5.0.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to betamethasone sodium phosphate and betamethasone is
at least 3.5.

LIMITS

In me chromatogram obtained with solution (1):
the area of any peakcorresponding to betamethasone is not
greater than 1.3 times the area of the principal peakin the
chromatogram obtained with solution (2)(2.6%);

the areaof any other seamdary peak is not greater than
1.5 times thearea of the principal peak in the chromatogram
obtained with solution (2)(3%);

the sum of the areas of aU the secondary peaks is not greater
than 2.5 times the area of the principal peakin the
chromatogram obtained with solution (2)(5%).

Disregard any peak the areaof which is less than 0.05 times
the area of the principal peak in the chromatogram obtained
with solution (2)(0.1 %).

ASSAY
Carry out the method for liquidchromawgrap!ty,
Appendix III D, using the following solutions protected from
light.

(1) Dilute a volume of the injection containing the equivalent
of 8 mg of betamethasone to 50 mL with methanol (50%).
(2) Dilute 5 mL of a 0.045% wlv solution of betamethasone
sodium phosphate BPCRS in water (solution A) to 10 mL with
methanol,

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octaduylsilyl silica gelfor chroma",graphy (10 ~m)

(Spherisorb ODS 1 is suitable).

(b) Use isocratic elution and the mobile phase descnbed
below.
(c) Use a flow rate of 2 mLper minute.
(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 241 om.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

45 volumes of methanol and 55 volumes of citro-phosphate
buffer pH 5.0.

DETERMINATION OF CONTENT

Calculate the content of C22H29F05 in the injection,
determining the exact strength of C22H2,FO, in solution (2)
as follows. Dilute 3 mL of solution A to 50 mLwith water
and measure the absorbante, Appendix IT B, of the resulting
solution at the maximum at 241 run, taking 391 as the value
of A(l %, 1 em) for betamethasone.

STORAGE
BetamethasoneInjection should be stored at a temperature
not exceeding 300 and protected from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of betamethasone in a suitable dose
volume.
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Betamethasone Tablets
Action and use
Glucocorticoid.

DEFINITION
Betamethasone Tablets contain Betamethasone,

The tablets romply with the requirements stated under Tablets and
with thefollowing requirements.

Content of betamethasone, C22H2,FOs

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Shakea quantity of the powdered tablets containing
25 mg of Betamethasone with 150 mL of dichloromethane for
30 minutes, filter, wash the filtrate with20 mL of water, dry
overanhydrous sodium sulfate, evaporate the solution to
dryness and dry the residue at 105" for 2 bouts. The i,ifrared
absorption spectrum of the residue, Appendix IT A, is
concordant with the reference spectrum of betamethasone
(RS 029).
B. The residue obtained in test A complieswith the test for
the identification of steroids, Appendix ill A, using impregnating
solvent 1 and mobile phase A. At a fourth point apply to the
plate 2 ~L of a mixture of equal volumes of solution (1) and
a 0.25% wlv solution of dexamethasone BPCRSin a mixture
of 9 volumes of chlorcform and I volume of methanol.
The chromatogram obtained with thissolutionshows two
principal spots with almostidentical Rf values.
C. In the Assay, the chromatogram obtained with solution
(1) shows a peakwith the same retention time as the peak
due to betamethasone in the chromatogram obtained with
solution (2).

TESTS
Uniformity of content
Tablets containing less than2 mg and/or less than2% w/w
of Betamethasone complywith the requirements statedunder
Tablets using the following method of analysis. Carry out the
method for liquidchromawgraphy, Appendix ill D, using the
following solutions.
(1) Finely crush one tablet, add 20 mL of a 0.002% wlv
solution of hydrocortisone in methanol (50%), shakefor
10 minutes and filter through a glass-fibre filter paper
(Whatman GF/C is suitable).

(2) 0.0025% wlv of betamethasone BPCRS and 0.002% wlv of
hydrocortisone (internal standard) in methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 5 mm) packed
with octadecylsayl silica gelfor chroma",graphy (I0 pm)
(Spherisorb ODS 1 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1.4 mL per minute.

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of238 nm.

(I) Inject 20 ~L of eacb solution.

MOBILE PHASE

47 volumes of methanol and 53 volumes of water.

DETERMINATION OF CONTENT

Calculate the content of Ci2H29FOS in each tabletusing the
ratios of the peak areas and the declared contentof
C22H29FOs in besamethasene BPCRS.
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ASSAY
For tablets containing less than 2 mg and/or less than
2% w/w 0/ Betamethasone
Use the average of the individual results determined in the
test for Unifonnity of content.

For Tablets containing 2 mg or more and 2% wlw or
more ofBetamethasone
Weigh and powder 20 tablets. Cony out the method for
liquidchromatography, Appendix III D, using the following
solutions.
(I) To a quantity of the powder containing 2.5 mg of
Betamethasone add 20 mL of methanol (50%), shake for
10 minutes and filter through a glass-fibre filter paper
(Whatman GF/C is suitable).

(2) 0.0125% wlv of betamethasone BPCRS and 0.010% wlvof
hydrocortisone (internal standard) in methanol (50%).
(3) Prepare the solution in the same manner as solution (1)
but use 20 mL of a 0.01 % wlvsolution of hydrocortisone in
methanol (50%) in place of the 20 mL of methanol (50%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underUniformity
of content may be used.

DETBRMINATION OF CONTENT

Calculate the content of C22H29FOj in the tablets using the
ratios of the peakareas and the declared content of
C2zH29FOj in betamethasone BPCRS.

STORAGE
Betamethasone Tablets should be protected from light.

Betamethasone and Clioquinol Cream
Action and use
Glucocorticoid.

DEFINIllON
Betamethasone and Clioquinol Cream contains
Betamethasone Valerate and Clioquinol, the latter in very fine
powder, in a suitable basis.
The cream complus WJ·th the requirements statedunder TOPKal
Semi-solid Preparations and with thefollowing requirements.

Content ofbetametltasone, C22H2~OS
90.0 to 110.0%of the statedamount.

Content of clioqulnnl, C9HsClINO
90.0 to 110.0%of me statedamount.

IDENTIFICATION
A. Cony out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Disperse a quantity of the preparation being examined
containing the equivalent of 0.5 mg of betamethasone in
20 mL of methanol (80%) by heating on a water bath until
the methanolbegins to boil. Shakevigorously, cool in ice and
centrifuge. Transfer to mL of the supernatant liquidto a
separating funnel, add 3 mL of waterand 5 mL of chJorofonn,
shakevigorously, allow the layers to separate and evaporate
the chloroform layerto dryness in a current of nitrogen with
gentle heating. Dissolve the residue ln. I mL of chloroform.

(2) 0.03% wlv of baamethasone valerate BPCRS in chloroform.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gel G.
(b) Use the mobile phaseas described below.
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(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, allow it to dry in air,heat at
1050 for 5 minutes and spray whilehot with alkaline
tetrazolium blue solution.

MOBILE PHASE

5 volumes of absolute ethanol, 10 volumes of acetone and
100 volumes of chloroform.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colourto thatin the
chromatogram obtained with solution (2).

B. In the Assay for betamethasone the chromatogram
obtained withsolution (1) shows a peakwith the same
retention time as the peakdue to betamethasone valerate in
the chromatogram obtained with solution (3).

C. In the Assay forc1ioquinol the chromatogram obtained
with solution (1) shows apeak with the same retention time
as the peakdue to clioquinol in the chromatogram obtained
with solution (2).

ASSAY
For betamethasone
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Shake a quantity of the cream containing the equivalent
of 2 mg of betamethasone with 100 mL of hot hexane for
2 minutes, cool, extract the mixture with 20 mL of ethanol
(96%) and filter the lower, ethanolic layer through absorbent
cotton previously washed with ethanol (75%). Repeat the
extraction of thehexane mixture with two 10-mLquantities
of ethanol (75%), filtering each extract in tum through the
absorbent cotton and dilute the combined filtrates to 50 mL
with ethanol (75%).

(2) Prepared in the same manner as solution (I) but add
5 mL of a 0.072% wlv solution of bedometasone
dipropionate BPCRS (internal standard) in ethanol (80%)
before diluting to 50 mL
(3) Mix 2 volumes of a solution containing 0.024% wlv of
betamethasone valerate BPCRS and 0.0012% wlvof
betamethasone 21-va1erau BPCRS in ethanol (80%) with
1 volume of a 0.072% wlv solution of the internal standard
in ethanol (80%) and dilute to 10 volumes with the same
solvent.

CHROMATOGRAPHIC CONDITIONS

<a) Use a stainless "eel column (10 em x 5 mm) packed
with octadecylsdy/ silica gelfor chromawgrapJiy (5 urn)
(Spherisorb ODS 1 is suitable).

(b) Use [socratic elution and the mobilephasedescribed
below.

(c) Use a flowrateof 2 mL per minute.
(d) Use a column temperature of 60°.
(e) Use a detection wavelength of 238 nm.

(!) Inject 20 ~L of each solution.

MOBILE PHASE

42 volumes of absolute ethanol and 58 volumes of water.

SYSTEMSUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3») the resolution factor between the peaksdue
to betamethasone valerate (retention time about 5 minutes)
and betamethasone 21-valerate (retention timeabout
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7 minutes) is more than I.OJ if necessary adjust the mixture
of absolute ethanol and water in the mobile phase.

DETERMINATION OF CONTENT

Calculate the content of C22H29F05 in the cream using the
declared content of C22H29F05 in betamethasone
valerate BPCRS.

For clioqu1nol
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(I) Add 80 mL of a hot 80% vlv solution of Z-merhoxyerhanol
to a quantity of the cream containing 30 mg of Clioquinol
and heat on a water bath for 5 minutes) swirling vigorously.
Cool to room temperature, dilute to 100 mLwith the same
solvent, mix and filter. To 5 mL of the filtrate add 1 mL of a
solution containing 1%w/v of nidu/(II) chloride hexahydrate
and dilute to 50 mL with me mobile phase.

(2) Mix 5 mL of a solution containing 0.024% wlv of
dicquinol BPCRS in an 80% vlv solution of 2-methoxyethanol
and 1 mL of a solution containing 1% w/v of nicke/(lI}
chloride hexahydrate in waterand dilute to 50 mL with the
mobile phase.

CHROMATOGRA PHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with phenylsilica gelfor chromatography (5 urn) (Spherisorb
Phenyl is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambientcolumn temperature.

(e) Use a detection wavelength of 273 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.024% wlv of nicke/(IO chloride hexahydrate in a mixture of
2 volumes of methanol, 3 volwnes of acetonitrile and
5 volumes of water.

DETERMINATION OF CONTENT

Calculate the content of CgHjClINO in the cream usingthe
declared content of C.H,CIINO in c/ioquinol BPCRS.

STORAGE
Betamerhasone and Clioquinol Cream should be protected
from light.

LABELLING
The quantity of active ingredient with respect (Q

Betamethasone Valerate is stated in terms of me equivalent
amount of betamethasone.

Betamethasone and Clioquinol Ointment
Action and use
Glucocorticoid.

DEFINITION
Betamethasone and ClioquinolOintment contains
Betamethasone Valerate and Clloquinol, the latter in very fine
jXJ'Wder, in a, suitable basis.
The ointment complies with the requirements stared under Topical
Semi-solid Preparations and with thefollowing requirements.

Content of betamethasone, C12H29FOs
90.0 to 110.0% of the stated amount.
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Content of clioquinol, c,H,CIINO
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
AppendixIII A, using the following solutions.
(1) Dispersea quantity of the ointmentcontaining the
equivalent of 1 mg of betamerhasone with 10 mL of methanol
by heatingon a water bathuntil the methanol begins to boil.
Shake vigorously, cool in ice and filter. Evaporate the filtrate
to dryness in a current of nitrogen and dissolve the residue in
0.5 mL of chlorofonn.
(2) 0.24% wlv of betamethasone valerate BPCRS in chlora/onn.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, aUow it to dry in air,heat at
105 0 for 5 minutes and spray while hot with alkaline
tetrazolium blue solution.

MOBILE PHASE

5 volumes of absolute ethanol, 10 volumes of acetone and
100 volumes of chloroform.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtained with solution (2).

B. In the Assay for betamethasone the chromatogram
obtainedwith solution (2) shows a peakwith the same
retention timeas the peakdue to betamethasone valerate in
the chromatogram obtained with solution (3).

C. In the Assay for clioquinol the chromatogram obtained
with solution (1) shows a peakwiththe same retention time
as the peakdue to clioquinol in the chromatogram obtained
with solution (2).

ASSAY
For betamethasone
Carry out the method for liquid chromatography,
Appendix III DJ using the following solutions.
(1) Dispersea quantity of the ointmentcontaining the
equivalent of 2 mg of betamethasone in 100 mL of hot
hexane, cool, extract with 20 mLof ethanol (65%) and filter
the lower, ethanolic layer through absorbent cotton
previously washed with ethanol (65%); repeatthe extraction
of the hexane mixture with two 10-mL quantities of ethanol
(65%), filtering each extract in tum through the absorbent
cotton. To the combined extracts, add 5 mLof a
0.072% wlv solution of beclometasone dipropionate BPCRS
(internal standard) in ethanol (65%) and dilute the combined
filtrates to 50 mL'with ethanol (65%).
(2) Prepare in the same manner as solution (1) but do not
add the internal standard before diluting to 50 mL.
(3) Mix 10 mL of a solution containing 0.024% wlv of
betamethasone valerate BPCRS and 0.0012% w/vof
beramethosone Zl-valerate BPCRS in ethanol (65%) with 5 mL
of a 0.072% wlv solution of bedometasone dipropumate BPCRS
(internal standard) in ethanol (65%) and dilute to 50 mL
with ethanol (65%).
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 5 mm) packed
with oaadecylsilyl silica gelfor chromatography (5 urn)
(Spherisorb ODS 1 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use a column temperature of 60°C.

(e) Use a detection wavelength of 238 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

A mixture of absolute ethanoland wateradjusted so that the
resolution factor between the peaks due to betarnethasone
valerate (retention time about 5 minutes) and bctamethasone
21-valerate (retention time about 7 minutes) is greater than
1.0 (a mixture of 42 volumes of absolme ethanoland
58 volumes of water is usually suitable).

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resohuion faaor between me peaks due
to betarnethasone valerate and betamethasone 21-valerate is
greater than 1.0.

- DETERMINATION OF CONTENT

Calculate the content of C22H29FOj in the ointment using
the declared content of C;nH29FOj in beuimethasone
valerate BPCRS and using peak areas.

For clioqulnol
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(1) Add 80 mL ofa hot 80% vlv solution of 2-methoxyethanol
to a quantity of the cream containing 30 mg of Clioquinol
and heat on a water bath for 5 minutes, swirling vigorously.
Cool to room temperature, dilute to 100 mL with the same
solvent, mix and filter. To 5 mL of the filtrate add 1 mL of a
solution containing 1% w/v of ni€keJ(JJ) chloride hexahydrate
and dilute to 50 mL with the mobile phase.

(2) Mix 5 mL of a solution containing 0.024% wlv of
clioquinol BPCRS in an 80% vlv solution of 2-methoxyethanol
and 1 mL of a solution containing 1% wlv of ni€kel(JJ)
chloride hexahydrate in waterand dilute to 50 mL with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(3) Use a stainless steel column (25 em x 4.6 mm) packed
with particles of silica, the surface of which has been
modified with chemically bonded phenyl groups (5 urn)
(Spherisorb Phenyl is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use ambient column temperature.

(e) Use a detection wavelength of 273 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

A solution containing 0.024% w/v of nukel(tV chloride
hexahydrate in a mixture of 2 volumes of methanol, 3 volumes
of acetomirile and 5 volumes of water.

DETERMINATION OF CONTENT

Calculate the content of C9HjCIINO in the cream using the
declared content of C9HjCUNO in c/ioquinol BPCRS.
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STORAGE
Betamethasone and Clioquinol Ointment should be protected
from light.

LABELLING
The quantity of active ingredient with respect to
Betamethasone Valerate is stated in terms of the equivalent
amount of betamethasone.

Betamethasone Sodium Phosphate
Tablets
Action and use
Glucocorticoid.

DEFINITION
Betamethasone Sodium Phosphate Tablets contain
Betamethasone Sodium Phosphate.

The tablets complywith the requirements statedunder Tablets and
with thefollowing requirements.

Content ofbetamethasone, CnH29FOs
90.0 [0 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix m A, using the following solutions.

(1) Dissolve a quantity of the powdered tablets containing
the equivalent of 2 mg of betamethasone in 25 mL of water,
add 2.5 g of sodium chloride and 1 mL of hydrochlorW acid,
extract with 25 mL of chloroform and discard the chloroform
layer. Extract with 25 mL of tributyl orthophosphate and
discard the aqueous layer.

(2) Prepare in the same manner as solution (1) but using
2.5 mg of betamethasone sodium phosphate BPCRS in place of
the powdered tablets.

(3) Mix equal volumes of solutions (1) and (2).

(4) Mix equal volumes of solution (1) and a solution
prepared in the same manner as solution (1) but using
2.5 mg of prednisolone sodium phosphate BPCRS in place of
the powdered tablets.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica get G.

(b) Use the mobile pbase as described below prepared
immediately before use.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dry in air, heat at 110° for
10 minutes, spray the hot plate with ethano/ic suljunc add
(20%) and again heat at 110° for 10 minutes.

MOBILE PHASE

20 volwnes of aceti€ anhydride, 20 volumes of waterand
60 volumes of buran-l-ol prepared inunediate1y before use.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (4) shows two principal spots with almost
identical Rf values.

CONFIRMATION

The chromatograms obtained with solutions (I), (2) and (3)
show single spots with identical Rf values.

E. Mix a quantity of the powdered tablets containing the
equivalent of 0.4 mg of betamethasone with 1 mL of sulfuric
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acid and allow to stand for 5 minutes. A pale yellow colour is
produced (distinction from prednisolone sodium phosphate
tablets).

TESTS
Disintegration
Maximwn time, 5 minutes, Appendix XII AI.

Unltormity of content
Tablets containing less than me equivalent of 2 mg andlor
less than 2% w/w of betamethasone comply with the
requirements stated under Tablets using the following
method of analysis. Carry out the procedure protected from
light. Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(1) Dissolve one tablet as completely as possible in 5 mL of
water, add 5 mL of methanol and filter.Add sufficient
methanol (50%) to produce a solution expected to contain
0.00325% wlv of betamethasone sodium phosphate.

(2) 0.0065% wlv of belamethasone sodium phosphare BPCRS in
water. Dilute 1 volume of this solution to 2 volumes with
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 ern x 4.6 mm) packed
with oetadecyhily/ siiica gelfor chromalography (10 um)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 241 nm.

(I) Inject 20 Ill. of each solution.

MOBILE PHASE

45 volumes of methanol and 55 volumes of citro-phosphate
bufferpH 5.O.

DETERMINATION OF CONTENT

Calculate the content of C22H29FOj in each tablet,
determining the exact strength of the solution of
betamethasone sodium phosphate BPCRS as described in the
Assay.

ASSAY
Weigh and powder 20 tablets. Carry out the procedure
protected from light. Carry out me method for liquid
chromawgraphy, Appendix III D, using the following
solutions.

(I) Shake a quantity of the powdered tablets containing
2.5 mg of betamethasone for 20 minutes with 25 mL of
water, dilute to 50 mL with methanol, mix and filter through
a glass fibre filter (Whaunan GF/C is suitable).

(2) Dilute 5 mL of a 0.014% wlv solution of betamethasone
sodium phosphare BPCRS in waler(solution A) to 10 mL with
methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Uniformity
of content may be used.

DETERJ\tlINATION OF CONTENT

Calculate the content of C22H29FO j in the tablets,
detennining the exact strength of C22H29FOs in solution (2)
as follows. Dilute 5 mL of solution A to 25 mL with water
and measure the absorbance, Appendix ITB, of the resulting
solution at the maximum at 241 run, taking 391 as the value
of A(l %, 1 cm) for betamethasone.
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STORAGE
Betamethasone Sodium Phosphate Tablets should be
protected from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of betamethasone.

Betamethasone Valerate Scalp
Application
Action and use
Glucocorticoid.

DEFINITION
Betamethasone Valerate Scalp Application is a Cutaneous
sduuon. It contains Betamethasone Valerate in a suitable
liquid basis.

The applu:ation complies with the requirements stated under
Liquids for Cutaneous Applicarion and wilh the folknoing
requirements.
Content of betamethasone, C22H29FOs
90.0 to 115.0% of the stated amount.

IDENfIFICATION
A. Complies with test A for Identification descnbed under
Betamethasone Valerate Lotion, preparing solution (1) by
diluting a suitable volume of the application with absolute
ethanol to give a solution containing the equivalent of
0.04% w/v of betamethasone.

B. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to betarnethasone valerate in the chromatogram obtained
with solution (I).

ASSAY
Carry out the Assay described under Betamethasone Valerate
Lotion, preparing solutions (2) and (3) in the following
manner. For solution (2) dilute a quantity of the application
containing the equivalent of 3 mg of betamethasone to
25 mL with ethanol (65%). For solution (3) add 5 mL of a
0.11 % wlv solution of the internal standard to a quantity of
the application containing the equivalent of 3 mg of
betamethesone and dilute to 25 mL with ethanol (65%).

STORAGE
Betamethasone Valerate Scalp Application should be
protected from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of betamethasone.

The label indicates the pharmaceutical form as 'cutaneous
solution'.
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Betamethasone Valerate Cream
Action and use
Glucocorticoid.

DEFINITION
Betamethasone Valerate Cream contains Betamethasone
Valerate in a suitable basis.

The cream complies with the requirements slated under Topical
Semi-solid Preparations and with thefollowing requirements.

Content of betamethasone, C22H29FOs
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry our the method for Thin-layer chromatography,
Appendix ill A) using the following solutions.

(1) Disperse a quantity of the cream containing the
equivalent of 0.5 mg of betamethasone in 20 mL of methanol
(80%) by heating on a water bath until the methanol begins
to boil. Shake vigorously, cool in ice for 30 minutes and
centrifuge..Mix 10 mL of the supernatant liquid with 3 mL
of water and 5 mL of chloroform, shake vigorously, allow the
layers to separate and evaporate the chloroform layer to
dryness in a current of nitrogen with gentle heating. Dissolve
the residue in 1 mL of chloroform.

(2) 0.03% w/v of betamethasone valerate BPCRS in chloroform,
(3) A mixture of equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plare ro 15 cm.

(e) After removal of the plate, dry in air until the solvent has
evaporated, heat at 105 0 for 5 minutes and spray while hot
with alkaline tetrazoh"um blue solution.

MOBILE PHASE

5 volumes of absolute ethanol, 10 volumes of acetone and
100 volumes of chloroform.

CONFlAALATlON

The principal spot in the chromatogram obtained with
solution (I) corresponds in position and colour to that in the
chromatogram obtained with solution (2). The spot in the
chromatogram obtained with solution (3) appears as a single
compact spot.

E. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to betamethasone valerate in the chromatogram obtained
with solution (3).

ASSAY
Carry out the method for liquidchromatography,
Appendix In D, using the following solutions.

(I) Shake a quantity of the cream containing me equivalent
of 2 mg of betamethasone with 100 mL of hot hexanefor
2 minutes, cool, extract the mixture with 20 mL of ethanol
(96%) and filter the lower, ethanolic layer through absorbent
cotton previously washed with ethanol (75%). Repeat the
extraction of the hexane mixture with two 10-mL quantities
of ethanol (75%), filtering each extract in turn through the
absorbent cotton, Combine the filtrates, add 5 mL of a
0.072% wlv solution of beclometasone dipropionau BPCRS
(internal srandard) and dilute to 50 mL with ethanol (75%).
(2) Shake a quantity of the cream containing the equivalent
of 2 mg of betamethasone with 100 mL of hot hexane for
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2 minutes, cool, extract the mixture with 20 mL of ethanol
(96%) and filter the lower, ethanolic layer through absorbent
cotton previously washed with ethanol (75%). Repeat the
extraction of the hexane mixture with two 10-mL quantities
of ethanol (75%), filtering each extract in tum through the
absorbent cotton and dilute the combined filtrates to 50 mL
with ethanol (75%).

(3) Mix 10 mL of a solution containing 0.024% wlv of
betamethasone valerate BPCRS and 0.0012% w/vof
betamethasone 21-valerate BPCRS in ethanol (80%) with 5 mL
of a 0.072% wlv solution of bedometasone dipropionate BPCRS
(internal srandard) in ethanol (80%) and dilute ro 50 mL
with the same solvent.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 5 mm) packed
with octadecy/si/yl silica gelfor chromatography (5 pm)
(Spherisorb ODS 1 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flowrate of 2 mL per minute.

(d) Use a column temperature of 60°.

(e) Use a detection wavelength 0£238 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

42 volumes of absolute ethanol and 58 volumes of water.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resoluN'on factor between the peaks due
to betamethasone valerate (retention time about 5 minutes)
and betamethasone 2 l-valerate (retention time about
7 minutes) is greater than 1.0. Ifnecessary, adjust the mobile
phase.

DETERhUNATiON OF CONTENT

Calculate the content of C22H29FOs in the cream using the
declared content of C22H29FOs, in beuimethasone
valerate BPCRS.

STORAGE
Beremethasone Valerate Cream should be protected from
light.

LABELUNG
The quantity of active ingredient is stated in tenns of the
equivalent amount of betamethasone.

Betamethasone Valerate Lotion
Betamethasone Valerate Cutaneous Solution

Action and use
Glucocorticoid.

DEFINITION
Betarnethasone Valerate Lotion is a cutaneous solution.
It contains Betamethasone Valerate in a suitable vehicle.

The lotion complies with the requirements statedunderLiquids for
Cutaneous Application and with thefoUowing requirements.

Content ofbetamethasone, C22H29FOs
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
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(1) Disperse a quantity of the preparation being examined
containing the equivalent of 1 mg of betamethasone with
5 mL of methanol (80%) by heating on a water bath until the
methanol begins to boil. Shake vigorously, cool in ice and
filter. Transfer the filtrate to a separating funnel and add
0.5 mL of water and 1 mL of chloroform. Shake vigorously,
allow the layers to separate and use the chloroform layer.
(2) 0.05% wlv of betamethasone valerate BPGRS in chloroform.
(3) A mixture of equal volumes of solutions (1) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 10 pL of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the platev dry in air until the solventhas
evaporated) heat at 105 0 for 5 minutes and spray while hot
with alkaline tetrazo/ium blue solution.

MOBILE PHASE

5 volumes of absolute ethanol, 10 volumesof acetoue and
100 volumes of chloroform.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to thatin the
chromatogram obtained with solution (2). The spot in the
chromatogram obtainedwith solution (3) appears as a single
compactspot.
B. In the Assay, the chromatogram obtained with solution
(2) shows a peakwith me same retention time as the peak
due to betamethasone valerate in the chromatogram obtained
with solution (3).

ASSAY
Carry out the methodfor liquid chromatography,
Appendix ill D, using the following solutions.
(1) Dispersea quantity of the lotion containing the
equivalent of 3 mg of betamethasone in a mixture of 10 mL
of ethanol (65%) and 50 mL of hexane, shakefor 2 minutes
and filter the lower, ethanolic layer through absorbent cotton
previously washed with ethanol (65%). Repeat the extraction
of the hexane mixture with two 5-mL quantities of ethanol
(65%), filtering the ethanol extracts through the absorbent
cotton, add 5 mL of a 0.11% wlv solutionof beclometasone
diprvpionare BPCRS (internal standard)to the combined
filtrates and mix.
(2) Dispersea quantity of the lotion containing the
equivalent of 3 mg of betamethasone in a mixture of 10 mL
of ethanol (65%) and 50 mL of hexane, shake for 2 minutes
and filter the lower, ethanolic layer through absorbent cotton
previously washed with ethanol (65%). Repeat the extraction
of the hexane mixture with two 5-mL quantities of emarw/
(65%), filtering the ethanol extracts through the absorbent
cotton, add 5 mL of ethanol (65%) to thecombined filtrates
and mix.
(3) NUx 20 mL of a solution containing O.oI8% wlv of
beuimethasone valerate BPCRS and 0.0010% wlv of
bemmethasone 21-valerare BPCRS in ethanol (65%) with 5 mL
of a 0.11 % wlv solution of bedomerasone dipropionare BPGRS
(internal standard) in ethanol (65%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (10 em x 4.6 mrn) packed
with oetadecylsilyl silica gelfor chromatography (5 urn)
(Spherisorb ODS 1 is suitable).
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(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of2 mL per minute.
(d) Use a colwnn temperature of 60'.

(e) Use a detection wavelength of 238 om.
(I) Inject 20 ur, of each solution.

MOBILE PHASE

42 volumesof absolute ethanol and 58 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to betamethascne valerate (retention timeabout 5 minutes)
and betamethasone 21-valerate (retention time about
7 minutes) is greater than 1.0. If necessary, adjust the mobile
phase.

DETER..\HNATION OF CONTENT

Calculate the content of C22H29FOj in the lotionusing the
declared content of C22H2~Oj, in betamethasone
valerate BPCRS.

STORAGE
Betamethasone Valerate Lotion should be protected from
light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of betamerhasone.

Betamethasone Valerate Ointment
Action and use
Glucocorticoid.

DEFINITION
Betamethasone Valerate Ointment contains Betamethasone
Valerate in a suitable basis.
The ointment complies with therequirements stared under Topical
Semi-solid Preparations and with thefollowing requirements.

Content ofbetamethasone, CnH29FOs
90.0 to 110.0% of the statedamount.

IDENfIFICATlON
A. Complieswith test A for Identification described under
Betamethasone Valerate Lotion preparing solution(1) in the
following manner. Dispersea quantity of the ointment
containing the equivalent of 1 mg of betamethascne in
10 mL of methanol by heatingon a water bathuntil the
methanol begins to boil, shake vigorously, cool in ice for
30 minutes and filter. Evaporate me filtrate to dryness in a
current of nitrogen with gentle heatingand dissolve the
residue in 0.5 mL of chloroform. Solution (2) contains
0.24% wlv of betamethasone valerareBPCRS in chloroform.
B. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to betamethasone valerate in the chromatogram obtained
with solution (I).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using me following solutions. For solution
(1) mix 10 mL of a solution containing 0.024% wlvof
betamahasone valerate BPCRS and 0.0012% wlv of
betamethasone 21-valerate BPGRS in ethanol (65%) with 5 mL
of a 0.072% wlv solution of bedometasone dipropionare BPCRS
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(internal standard) in ethanol (65%) and dilute to 50 mL
with ethanol (65%). For solution (2) disperse a quantity of
the ointment containing the equivalent of 2 mg of
betamethasone in 100 mL of hot hexane, cool, extract with
20 mL of ethanol (65%) and filter me lower, ethanolic layer
through absorbent cotton previously washed with ethanol
(65%); repeat me extraction of the hexane mixture with two
IO-mL quantities of ethanol (65%), filtering each extract in
turn through the absorbent cotton and dilute the combined
filtrates to 50 mL with ethanol (65%). Prepare solution (3) in
the same manner as solution (2) but add 5 mL of the
0.072% wlv solution of the internal standard in ethanol
(65%) before diluting to 50 mL.

The chromatographic procedure may be carried out using
(a) a stainless steel column (10 em x 5 mm) packed with
octade<ylsilyl silica gelfor chromatography (5 11m) (Spherisorb
ODS 1 is suitable) and maintained at 60°, (b) as the mobile
phase with a flow rate of 2 mL per minute a mixture of
absolute ethanol and wateradjusted so that the resolution factor
between the peaks due to betamethasone valerate (retention
time about 5 minutes) and betamethasone 21 valerate
(retention time about 7 minutes) is more than 1.0 (a mixture
of 42 volumes of absolute ethanol and 58 volumes of waler is
usually suitable) and (c) a detection wavelength of 238 om.

Calculate the content of C22H29FOs in the ointment using
the declared content of C22H29FOs in betamethasone
valerate BPCRS.

STORAGE
Betamethasone Valerate Ointment should be protected from
ligbt.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of betamethasone.

Betamethasone Valerate and Coal Tar
Paste
NOTE: This monograph has been developed to cover unlicensed
[ormukuions.

Action and use
Used in the treatment of psoriasis.

DEFINITION
Betamethasone Valerate and Coal Tar Paste contains
Betamethasone Valerate and Coal Tar in a suitable basis
containing Zinc Oxide.

The paste complies with the requirements statedunderTopical
Semi-solid Preparations and with tire following requirements.
Where appropriate, thepastealso complies with the requirements
Slated underUnlicensed JWedidnes.

Content ofbetamethasone valerate, C27H37F06
90.0 to 110.0% of the stated amount.

Content of zinc oxide, ZnO
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Cany out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(I) Shake a quantity of the paste containing 20 I1g of
Beramethasone Valerate in 10 mL of chlorofonn and filter
(Whatman No.1 paper is suitable). Evaporate the chloroform

Betamethasone Preparations 111-231

to dryness and extract the residue with 1 mL of a mixture of
30 volumes of methanoland 70 volumes of water.

(2) 20 ~g of betamethasone oolerase BPCRS in a mixture of
30 volwnes of methanol and 70 volumes of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGFZ54•

(b) Use the mobile pbase as described below.

(c) Apply 20 ul, of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ulcrawolet light (254 nm). Heat the plate at 105' for
5 minutes and spray while warm with a mixture containing
I volume of a 0.2% w/v solution of alkaline tetrazolium blue in
methanol and 9 volumes of 10% w/v methanolic sodium
hydroxide.

MOBILE PHASE

Mix 1 volwne of ethylacetate, 1 volume of waterand
2 volumes of 1,2 -dichloroethane. Use the lower layer.

CONFIRMATION

By each method of visualisation, the principal spot in the
chromatogram obtained with solution (1) corresponds in
position and intensity to that in the chromatogram obtained
with solution (2).

B. In the Assay for betamethasone valerate, the
chromatogram obtained with solution (1) shows a peak with
the same retention time as the principal peak in the
chromatogram obtained with solution (2).

C. Heat 0.5 g of the paste gently in a porcelain dish over a
small flame until the basis is completely volatilised or
charred. Increase the heat until all the carbon is removed.
The residue obtained is yellow when hot and white when
cool.

ASSAY
For betamethasone valerate
Carry our the method for liquidchromatography,
Appendix III D, using the following solutions.

(I) 0.1% wlv of bedometasone dipropionote BPCRS (internal
standard) in methanol.

(2) To a quantity of the paste containing 0.25 mg of
Betamethasone Valerate add 1 mL of solution (1) and
10 mL of chloroform. Mix using a vortex mixer and filter
(Whatman No. 1 filter paper is suitable), rinsing with a
further 10. mL of chloroform. Evaporate the filtrate in a water
bath at 40° to 50° in a current of air. Dissolve the residue in
25 mL of hexane and transfer to a separating funnel
containing 20 mL of ethanolic hydrochlom acid, washing the
flask with hexane. Repeat the extraction with two 10-mL
quantities of echanolic hydrochloric acid, filtering the extracts
through absorbent cotton, and add sufficient ethandic
hydrochloric acid to produce 50 mL.

(3) 0.05% wlv of betamethasone valerate BPCRS in methanol.
(4) Dilute I volume of solution (I) and I volume of solution
(3) to 50 volumes with ethano/Ie hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with bose-deaaioaud, end-capped ocladecylsi/yl SIlica gelfor
chromarography (5 11m) (Hypersil BDS CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.8 mL per minute.

(d) Use an ambient column temperature.
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(e) Use a detection wavelength of 240 om.

(I) Inject 20 ~L of solutions (2), (3) and (4).

MOBILE PHASE

4 volumes of waterand 6 volumes of acetoninile.

When the chromatograms are recorded under the prescribed
conditions) the retention time for betamethasone valerate is
about 8 minutes and the retention time for beclometasone
dipropicnare is about 14 minutes.

SYSTEi\1 SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4» the resolution between the two principal
peaks is at least 1.0.

DETERM.lNATION OF CONTENT

Calculate the content of C27HJ7F06 in the paste using the
declared content of C27H31F06 in betamethasone
valerate BPCRS.

For zinc oxide
Heat 0.5 g of the paste gently in a porcelain dish over a small
flame until the basis is completely volatilised or charred.
Increase the heat until aU the carbon is removed. Dissolve
the residue in 10 mL of 2M acetic acid and add sufficient
water to produce 50 mL. To the resulting solution add
50 mg of xylenol orange triturate and sufficient hexamine to
produce a violet-pink colour. Add a further 2 g of hexamine
and titrate with O.lM disodium edetate VS until the solution
becomes yellow. Each mL of O.IM disodium edetate VS is
equivalent to 8.138 mg of ZnO.

STORAGE
Betamethasone Valerate and Coal Tar Paste should be stored
at a temperature of 2° to 8°.

Betaxolol Eye Drops, Solution
Action and use
Bera-adrenoceptor antagonist.

DEFINITION
Betaxolol Eye Drops, Solution are a sterile solution of
Betaxolol Hydrochloride in Purified Water.

The eye drops comply with the requirements Slated under Eye
Preparations and with thefollawing requirements.

Content ofbetaxolo1, C18H2~03
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Dilute the eye drops with water to produce a solution
containing the equivalent of 0.1 % wlv of betaxolol. Shake
1 mL of the solution with 4 mL of water, 0.1 mL of
13.5M ammonia and 2 mL of chloroform, centrifuge and use
the chloroform layer.

(2) Prepare solution (2) in the same manner as solution (1)
but using a 0.1 % w/v solution of belaxolol
hydrochloride BPCRS in place of the eye drops.

(3) A mixture of equal volumes of solution (I) and
solution (2).

CHROl\otATOGRAPHIC CONDIT10NS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

2022

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em,

(e) After removal of the plate} dry in air, spray with a
solution prepared by dissolving 5 g of iodine and 109 of
potassium iodide in sufficient water to produce 100 mL and
mixing 20 mL of the resulting solution with 30 mL of Water
and 50 mL of 2M acetic acid. Examine the plate immediately;
spots due to betaxolol appear brown.

MOBILE PHASE

30 volumes of a solution prepared by diluting 1 volume of
135M ammonia to 50 volumes with propan-2-o1 immediately
before use and 70 volumes of chloroform.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows a single, compact spot.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a principal peak with the same retention time as
the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinity
pH, 6.0 to 7.8, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(1) Dilute a suitable volume of the eye drops to produce a
solution containing the equivalent of 0.02% wlv of betaxolol.

(2) Dilute 1 volume of solution (1) to 100 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatagraphy (I 0 urn)
(Spherisorb ODS-2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Dissolve 3 g of sodium dndecyl sulfate in 450 mL of the
following solution. 45 volumes of a buffer solution prepared
as described below and 55 volumes of acetonitrile. To prepare
the buffer solution add 5 ml; of onlwphosphoric add to
990 mL of water, adjust the pH ro 3.0 with 2M ammonia and
add sufficient water to produce 1000 mL.

SYSTEM SUlTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the column efficiency] determined on the
peak due to betaxolol is at least 8000 theoretical plates per
metre and the symmetry factorof the principal peak is not
more than 2.5.

LIMITS

In the chromatogram obtained with solution (1):
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the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtainedwith
solution (2) (1%),

the area of not more than one secondary peak is greater than
0.3 times the areaof the principal peakin the chromatogram
obtained with solution (2) (0.3%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the followingsolutions in the mobile
phase.

(1) Dilute the eye drops to produce a solution containing the
equivalent of 0.01% wlv ofbetaxolol.
(2) 0.012% wlv of betaxolol hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with tXladecylsilyl silica gelfor chromalography (to pm)
(Spherisorb ODS-2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(e) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength 0£220 nm.

(I) Inject 10 1'1. of each solution.

MOBILE PHASE

45 volumes of acecomin"{e and 55 volumes of watercontaining
0.71% w/v of anhydrous disodium hydrogen orthophosphate and
0.91% w/v of dime/hylamine hydrochloride, adjusted to pH 3.0
with orthophosphoric acid:

DETBRMINATION OF CONTENT

Calculate the content of ClsH29N03 in the eye dropsusing
the declared content of Cl8H29N03 in betaxolol
hydrochloride BPCRS.

STORAGE
Betaxolol Eye Drops, Solution should be protected from
light.

LABELLING
The quantity of active ingredient is stated in terms of me
equivalent amount of betaxolol.

Betaxolol Eye Drops, Suspension
Action and use
Beta-adrenoceptor antagonist

DEFINITION
Betaxolol Eye Drops, Suspension are a sterile suspension of
Betaxolol Hydrochloride in Purified Water containing
suitable bindingand suspending agents.
The eye drops comply with the requirements stated under Eye
Preparations and with thefollowing requirements,

Content ofbetaxolol, C18H2~03
90.0 to .110.0% of the stated amoont.

The eye drops shouldbe shaken vigorously before canying OUI the
following tests.

IDENTIFICATION
A. Carryout the method for thin-layer chromatography,
AppendixIn A, using the following solutions.
(1) Dilute the eye drops with water to produce a solution
containing the equivalent 0£0.1% wlv of betaxolol. Shake

Betaxolol Preparations 111-233

1 mL of the solution with 4 mL of water, 0.1 mL of
13.5Mammonia and 2 mL of chlorojoml, centrifuge and use
the chloroform layer,

(2) Prepare solution (2) in the same manneras solution (1)
but using a 0.1% w/v solution of betaxo/ol
hydrochloride BPCRS in place of the eye drops.

(3) Equal volumes of solution (I) and solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).

(h) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.
(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air, spray with a
solution prepared by dissolving 5 g of iodine and 109 of
potassium iodide in sufficient water to produce 100 mL and
mixing 20 mL of the resultingsolution·with 30 mL of water
and 50 mL of 2M acetic acid. Examine the plate immediately;
spots due to betaxolol appearbrown.

MOBILE PHASE

30 volumes of a solution prepared by diluting 1 volume of
13.5Mammonia to 50 volumes with propan-2-o1 immediately
before use and 70 volumes of chlaroform.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows a single, compact spot.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtainedwithsolution (2).
B. In the Assay, the chromatogram obtained with solution
(1) shows a principal peak with the same retention time as
the principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Particle size
Examine using an automated light obscuration instrument
such as that describedin AppendixxmA. Not less than
99.5% of the particles are less than 25 pm, not less than
99.95% are less than 50 urn and none exceeds 75 JIm.

Acidity or alkalinity
pH, 6.5 to 7.5, Appendix V L.

Related substances
Carryout the method for liquidchromatography,
Appendix III D, using the following solutions in the mobile
phase.
(1) Dilute a suitablevolume of the eye drops with sufficient
of the mobile phase to produce a solution containing the
equivalent of 0.02% wlv of betaxoJol, centrifuge and use the
supernatant liquid.
(2) Dilute I volume of solution (I) to 100 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oetadecylsilyl silica gelfor chromatography (10 pm)
(Spherisorb ODS-2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 run.
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(I) Inject 20 ~L of each solution.

MOBILE PHASE

Dissolve 3 g of sodium cWderyl sulfate in 450 mL of the
following solution. 45 volumes of a buffer solutionprepared
as described below and 55 volumes of acetonitrile. To prepare
the buffer solutionadd 5 mL of orthophosphon"c add to
990 mL of water, adjust the pH to 3.0 with2M ammonia and
add sufficient water to produce 1000 mL.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the column efficiency, determined on the
peak due to betaxolol is at least 8000 theoretical platesper
metreand the symmetry factorof the principal peak is not
more than2.5.

LU~UTS

In the chromatogram obtained with solution (1):
the area of any secondary peak is not greater man me area of
the principal peak in the chromatogram obtained with
solution (2) (1%);

the area of not more than one secondaty peak is greater man
0.3 limes the area of the principal peakin the chromatogram
obtained with solution (2) (0.3%).

Bound betaxolol
Carry out the method for liquidchromatography,
Appendix ill D, usingthe following solutions.
(I) Dilute a weighed quantity of the eye drops with sufficient
of the mobilephase 10 producea solution containing the
equivalent of 0.01 % w/v betaxolol. Mix with the aid of
ultrasound for 15 minutes and allowto cool. Centrifuge at a
speed of 2000 revolutions per minutefor 10 minutesand use
the supernatant liquid.
(2) Centrifuge the eye drops at a speed of
25,000 revolutions per minute for 30 minutes and dilutea
weighed quantity of the supernatant liquid with sufficient of
the mobilephaseto produce a solution expected to contain
the equivalent of 0.01 % w/vof betaxolol.
(3) 0.012% wlv betaxolol hydrochloride BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with ocUldecylsilyl silica gelfor chromaUJgraphy (10 urn)
(Spherisorb ODS-2 is suitable).

(b) Use isocratic elutionand the mobilephase described
below.

(c) Use a flow rateof I mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 om.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

45 volumes of acetomml« and 55 volwnes of water containing
0.71 % w/v anhydrous disodium hydrogen orthophosphate and
0.91% w/v of dimethy/amine hydrochloride, adjusted to pH 3.0
with orthophosphoric acid.

DETERMINATION OF CONTENT

Determine the weight per mL of the eye drops,
Appendix. V G, and calculate the contentof CIsH2903,
weightin volume, in solutions (I) and (2) using the declared
content of C I8H2.O, in beuvrolol hydrochloride BPCRS.
Calculate the contentof bound betaxolol from the difference
between the contents of betaxolol found in solutions (1) and
(2).
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LIMITS

45.0 to 65.0% of the stated content of betaxolol

ASSAY
Carry out the methodfor liquid cbromatograpny,
Appendix ill D, using thefollowing solutions in the mobile
phase.
(I) Dilute a weighed quantity of the eye drops to produce a
solutioncontaining the equivalent of 0.01 % wlv of betaxolol.
Mix thoroughly and centrifuge.

(2) 0.012% wlv of betaxolol hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Bound
betaxolol may be used.

DETERJ.'AINATION OF CONTENT

Determine the weight per mL of the eye drops,
Appendix V G, and calculate the contentof ClsH2~03'
weightin volume,using the declared contentof CIsH29N03
in betoxolol hydrochloride BPCRS.

STORAGE
Berexolol Eye Drops, Suspensionshouldbe protected from
light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amountof betaxolcl.

Bezafibrate Tablets
Action and use
Fibrate; lipid-regulating drug.

DEFINITION
Bezafibrate Tablets contain Bezafibrate.

The tablets comply with the requirements statedunder Tabletsand
with thefolWwing requirements.

Content of bezafibrate, C1gH20ClN04
95.0 to 105.0% of the statedamount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.2 g of
Bezafibrate with two 10-mL quantities of aceume for
10 minutes, combine and filter the extracts (a Whatman
GF/C is suitable) and evaporate the filtrate to dryness.
The infrared absorption spectrum of the residue,
Appendix Il A, is concordant with the reference spectrum of
bezafibmte (RS 419).

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets andcapsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use as the medium,at a temperature of 37°,900 mL of
a pH 6.5 buffer solution prepared by dissolving 0.608 g of
sodium hydroxide and 6.805 g of potassium dihydrogen
orthophosphate in sufficient water to produce 1000 mL and
adjusting the pH to 6.5 ± 0.05 using sodium hydroxide
solution or orrhophospharic acid.
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PROCEDURE

(I) Alier 45 minutes withdraw a 10 mL sample of the
medium, filterand dilute 1 volume of th.e filtrate to
20 volumes with the dissolution medium and measure the
absorbance at the maximum at 229 nm, Appendix II B, using
dissolution medium in the reference cell,
(2) Measure the absorbance of a 0.0011% w/v solution of
bezajibrate BPCRS in me dissolution medium using
dissolutionmediwn in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of bezafibrate, CI9H20ClNO.b in
the medium from the absorbances obtained and using the
declared content of CI9H20ClNO.. in bezajibrate BPCRS.

Related substances
Carry out the method for IUjuid chromalCgraphy,
Appendix III D, using the following solutions.
(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 100 mg of Bezafibrate with
15 mL of methanol for 2 minutes, shakefor a further
10 minutes, cool, add sufficient of the mobilephase to
produce 100 mL, mix and filter, discarding the first 20 mL
of filtrate.
(2) Dilute I volume of solution (I) to 200 volumes with the
mobile phase.
(3) Dilute I volume of solution (2) to 10 volumes with the
mobile phase.
(4) Dissolve sufficient quantities of bezafibraeBPCRS and
chlorobenzoyltyramine BPCRS in the minimum quantity of
methanol and dilute with mobile phase to producea solution
containing 0.0002% wlv of bezafibrate BPCRS and
0.0002% wlv of chlorobenzoyltyromin, BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 3.9 mm) packed
with octade<ylsilyl silica gelfor chromalCgraphy (4 J1IIl)
(Novapak CI8 is suitable).
(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 239 run.

(I) Inject 20 ~L of each solution.

(g) The retention time of bezafibrateis about 5 minutes.
Allow the chromatography to proceedfor four times the
retention time of the principal peak.

MOBILE PHASE

3.9 volumes of 40% w/v of termbutylammonium hydroxide,
400 volumes of acetonitrile and 600 volumes of water and
adjusting the final pH to 4.0 with 10% vlv orthophosphori<
acid.

SYSTEM SUlTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolutionfacwrbetween the peaks due
to bezafibrate and chlorobenzoyltyrarnine is at least 7.0.
If necessary, adjust the contentof tetrabutylammonium
hydroxide to obtain the required resolution.

LIMITS

In the chromatogram obtained withsolution (I):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.5%);

Bezafibrate Preparations 111-235

the total area of any such peaks is not greater than 1.5 times
the area of the principal peakin the chromatogram obtained
with solution (2) (0.75%).

Disregard anypeak withan area less than thatof the
principal peakin the chromatogram obtained with solution
(4) (0.05%).

ASSAY
Weigh and powder 20 tablets. For solution (I) mix with the
aid of ultrasound a quantity of the powdered tablets
containing 100 mg of Bezafibrate with 70 mL of methanol for
2 minutes, shakefor a further 10 minutes, cool, add
sufficient methanol to produce 100 mL, mixand filter
discarding the first 20 mL of filtrate; dilute I volume of the
filtrate to 100 volumes with methanol. Solution (2) contains
0.001 % wlv of b,zajibrate BPCRS in methanol.
Measure the absorbanu at the maximum at 229 om,
Appendix II B. Calculate the contentof Cl9H20ClN04 in the
tablets from the absorbances obtained and from the declared
content of CI9H20CINO.a in bezafibrare BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include,

~
OH

o I

d N
'"I H

CI '"

4-chloro-N-[2-(4-hydrnxyphenyl)ethyl]benzamide
(chlorobenzoyltyramine).

Bezafibrate Prolonged-release Tablets
Prolonged-release Bezafibrate Tablets
Bezajibrate Prolonged-release Tablets from dijferem manufacturers,
whilstcomplying with the requirements of the monograph, are not
interchangeable unless otherwise justified and authorised;

Action and use
Fibrate; lipid-regulating drug.

DEFINITION
Bezafibrate Prolonged-release TabletscontainBezafibrate.
They are formulated so that the medicament is releasedover
a periodof several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of bezafibrate. The dissolution profile
reflects the in 'Uj'fJO performance whichin tum is compatible
with the dosage schedule recommended by the manufacturer.
The tablets comply with the requirements statedunderTablets and
wi';' thefollowing requirements.

Content ofbezafibrate, C1gH"zoClNO"
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.2 g of
Bezafibrate with two 10-mL quantities of acetone for
10 minutes) filterme combined extracts (Whannan GF/C is
suitable) and evaporate the filtrate to dryness. The infrared
absorption spectrum of the residue, Appendix II A, is
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concordant with the reference spectrum of Bezafibrate
(RS 419).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using me following solutions.

(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 100 rng of Bezafibrate with
15 mL of methanol for 2 minutes, shake for a further
10 minutes, cool, add sufficient mobile phase to produce
100 mL, mix and filter, discarding the first 20 rnL of filtrate.

(2) Dilute I volume of solution (I) to 200 volumes with the
mobile phase.

(3) Dissolve sufficient quantities of bezafibrau BPCRS and
chlorobenzoyltyramine BPCRS in the minimum quantity of
methanol and dilute with mobile phase to produce a solution
containing 0.0002% wlv of bezafibrate BPCRS and
0.0002% wlv of chlorobenzoyltyramine BPCRS.
(4) Dilute I volume of solution (2) to 10 volumes with the
mobile phase.

ClfROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 3.9 mm) packed
with o<:'adecylsilyl silica gelfor chromatography (4 urn)
(Novapak CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use ambient column temperature.

(e) Use a detection wavelength of 230 om.
(I) Inject 20 pL of each solution.

The retention time of bezafibrate is about 5 minutes. Allow
the chromatography to proceed for four times the retention
time of the principal peak.

MOBILE PHASE

A mixture of 3.9 volumes of a 40% wlv solution of
tetrabutylommonium hydroxide, 400 volumes of acetom·niJe and
600 volumes of water, adjusting the final pH to 4.0 with
10% vlv orthophosphoric acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to bezafibrate and chlorobenzcyltyramine is at least 7.0.
If necessary adjust the content of tetrabutylammonium
hydroxide to obtain the required resolution.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the total area of any such peaks is not greater than 1.5 times
the area of the principal peak in the chromatogram obtained
with solution (2) (0.75%).

Disregard any peak with an area less than that of the
principal peak in the chromatogram obtained with solution
(4) (0.01 %).

ASSAY
Weigh and powder 20 tablets. For solution (I) mix with the
aid of ultrasound a quantity of the powdered tablets
containing 0.1 g of Bezafibrate with 70 mL of methanol for
2 minutes, shake for a further 10 minutes, cool, add
sufficient methanol to produce 100 mL, mix and filter
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discarding the first 20 mL of filtrate. Dilute I volume to
100 volumes with methanol. Solution (2) is a 0.001% wlv
solution of bezafibrate BPCRS in methanol.
Measure the absorbance of the resulting solutions at the
maximum at about 230 nm, Appendix II B. Calculate the
content of Cl~20ClN04from the declared content of
C19H,oCINO. in bezafibrate BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include:

~
OH

o I

lfN 'I H
CI '

4-chloro-N-[2-(4-hydroxyphenyl)ethyl]benzamide
(cblorobenzoyltyramine).

Bicalutamide Tablets
Action and use
Antiandrogen; treatment of prostate cancer.

DEFINITION
Bicalutamide Tablets contain Bicalutamide.

The tablets comply with the requirements stated under Tabltts and
with thefollowing requirements.

Content ofblcalutamide, C.sH.,.F..N,O.S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing 0.1 g of
Bicalutamide add 10 mL of acelmJe, shake and centrifuge.
Filter the supernatant liquid (Whatman GF/C filter is
suitable) and evaporate to dryness under a stream of nitrogen
at 40" for 30 minutes. The infrared absorption spearum of the
residue, Appendix II A, is concordant with the reference
spectrum of bicalutamide (RS 466).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution testfor tablets
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the-paddle at 50 revolutions
per minute.

(b) Use 900 mL of a 1.0% wlv solution of sodium dode<y/
sulfate, at a temperature of 37", as the medium.

PROCEDURE

(I) After 45 minutes withdraw a 10 mL sample of the
medium and measure the absorbame of the filtered sample,
suitably diluted with waterif necessary, to produce a solution
expected to contain 0.0056% wlv of Bicaluramide, at the
maximum at 272 run, Appendix II B using the dissolution
medium in the reference cell.
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(2) Measure the absorbance of a 0.0056% wlv solution of
bicahuamide BPCRS using the dissolution medium in me
reference celt.

DETERMINATION OF CONTENT

Calculate the total content of bicalutamide, ClaHl4F4N204S
in the medium from the absorbances obtained and using the
declared content of C18HI~4N204S in bicalutamide BPCRS.

LIMITS

The amount of bicalutamide released is not less than 75%
(Q) of the stated amount.

Related substances
Carry out the method for liquM chromaUJgraphy,
Appendix ill D, using me following solutions.

Prepare a mixture of 0.5 volumes otthophosphotic acid,
500 volumes of acetonitrile Rl and 500 volumes of water
(solvent A).

(1) Dissolve a quantity of the powdered tablets containing
25 mg of Bicalutamide in solvent A with the aid of
ultrasound. Add sufficient solvent A to produce a solution
containing 0.1% wlv of Bicalutamide and filter.

(2) Dilute I volume of solution (I) to 100 volumes with
solvent A. Dilute J volume of this solution to 10 volumes.

(3) Dissolve 5 mg of bicalutamide for system suitab,7i,y EPCRS
(containing impurities B and C) in solvent A and dilute to
5.0 mL.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl silica gd for chromatagraphy (5 urn)
(!<romasil CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column tempesature of 50°.

(e) Use a detection wavelength of 210 nm.

(I) Inject I 0 ~L of each solution.

MOBILE PHASE

Mobile phase A 1.9 volumes of onh()jJhosphoric acid,
J00 volumes of acetom·tri/e R I and 1900 volumes of water.
Mobile phase B 1.9 volumes of orthophosphonc acid,
100 volumes of waterand 1900 volumes of acetonitrile RI.

Time (Minutes) Mobile phase A Mobile phase B Conunent
("/o vlv) ("/0 vlv)

0-3 92 8 isocnltic

3-23 92-->67 8-->33 linear gradient

23-43 67-->50 33-->50 linear gradient

43-55 50 50 isocratic

55-56 50-->92 50-->8 linear gradient

56-60 92 8 re-equilibralion

Use the chromatogram supplied with bkalutamide for system
suitability EPCRS and the chromatogram obtained with
solution (3) to identify the peaks due to impurities Band C.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
bicalutamide (retention time about 38 minutes) are:
impurity D J about 0.7; .impurity B, about 0.98 and
impurity C, about 1.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak to valley ratio is at least 2.5,

Bicalutamide Preparations 1II-237

where Hp is the height above the baseline of the peak due to
impurity Band H; is the height above the baseline of the
lowest point of the curve separating this peak from L.1.e peak
due to bicalutamide.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity C is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.15%);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (2) (0.2%);

the sum of the areas of any secondary peaksis not greater than
7 times the area of the principal peak in me chromatogram
obtained with solution (2) (0.7%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets, Carry out the method for
liquidchromatagraphy, Appendix III D, using the following
solutions.

Prepare a mixture of 40 volumes of waterand 60 volumes of
acetonitrile (solvent B).

(I) To a quantity of the powdered tablets containing 0.25 g
of Bicalutamide, add 40 mL of waterand mix with the aid of
ultrasound, add sufficient acetonitrile to produce 100 mL and
mix. Centrifuge and dilute 1 volume of the supernatant
liquid to 25 volwnes with solvent B.

(2) 0.01% wlv of bicalucamide BPCRS in solvent B.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with octadecylsilyl M"ca gelfor chromatography (4 urn)
(Novapak CIS is suitable).

(b) Use isocratic elution and me mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column tempesature of 30°.

(e) Use a detection wavelength of 270 nm.

(I) Inject to ~L of each solution.

MOBILE PHASE

I volume of trifluoroacelit acid, 350 volumes of acetonitrile and
650 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the column efficiency derermined on the
peak due to bicalutamide is at least 2000 theoretical plates.

DETERMINI'"TJON OF CONTENT

Calculate the content of ClsH14F4N204S in the tablets using
the declared content of C18HI~4.N204.Sin
bicaltuamide BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Blcalutamide.
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Bisacodyl Suppositories
Action and use
Stimulant laxative.

DEFINITION
Bisacodyl Suppositories contain Bisacodyl in a suitable
suppository basis.
The suppositories comply with the requirements stated under Rectal
Preparations and wah thefollowing requirements.

Content of bisacodyl, C22Ht.,N04
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method described under Relatedsubstances
applying to the plate 2 ul., of each solution and using as
solution (2) a 1% w/v solution of bisacodyl BPCRS in aceumc.
The principal spot in the chromatogram obtained with
solution (1) corresponds to mat in the chromatogram
obtained with solution (2).

B. Dissolve a quantity of the suppositories containing 0.15 g
of Bisacodyl as completely as possible in 150 mL of petroleum
spin't (boi/ing rangeJ 4Cf 10 6(/'), filter,wash the residue with
petroleum spirit (bcl1ing range, 411' w 611') until free from fatty
material and dryat about 100°. Wash with a very small
quantity of warm chlorofcmn and dissolve the residue in
10 mL of a 0.5% vlv solution of sulfuric acid. To 2 mL of the
solution add 0.05 mL of potassium tetraiodomercurate solution.
A white precipitate is produced.
C. To 2 mL of the solution obtained in test B add sulfun"c
acid. A reddish violet colour is' produced.

D. Boil 2 mL of the solution obtained in test B with a little
nioicacid; a yellow colour is produced. Copt and add
5Msodium hydroxidej thecolour becomes yellowish brown.

Related substances
Carryout the method for thin-layer chromatography,
Appendix ill A, using sitka gel GF254 as the coating
substance and a mixture of equal volumes of butan-2-qne and
xyleneas the mobile phase. Apply separately to the plate
I0 ~L of each of the following solutions. For solution (I)
shake a quantity of the suppositories containing 20 mg of
Bisacodyl with 20 mL of petroleum spin·t (boiling range, 4ff to
6(1'), filter, wash the residue with petroleum spin't (b0l1ing
range, 4f1' to 6(/') until free from fat and dissolve in 2 mL of
acerone. For solution (2) dilute 3 volumes of solution (1) to
100 volwnes with acetone. Afterremovalof the plate, allow it
to dry in airand examine under ultraviolet light (254 nm).
Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2).

ASSAY
To a quantity of the suppositories containing 0.1 g of
Bisacodyl add 80 mL of anhydrous acetic acidpreviously
neutralised with 0.02'" perchlDric acid VS to 1-naphtlwl-benzein
soluticn, warmgently until solution is complete and
immediately carry out Method I for non-aqueous aoation,
Appendix VITIA, using 0.02'" perchloric acid VS and
determining the end point potentiometrically. Each mL of
0.02'" perchlolic acid VS is equivalent to 7.228 mg of
C22H19N04.. Calculate the average content of bisacodyl,
C22H19NO.h in the suppositories.
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Bisacodyl Gastro-resistant Tablets
Gastrc-resistant BisacodyJ Tabiets
Bisacodyl Tablets

Action and use
Stimulant laxative.

DEFINITION
Bisacodyl Gastro-resisrant Tablets contain Bisacodyl. They
are made gastro-resistam byentericcoating or by other
means.
The tablets comply wuh the requiremems statedunder Tablets and
with thefollowing requirements.

Content of blsacodyl, CnH.gN04
95.0 to 105.0% of the statedamount.

IDENTIFICATION
A. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to

that of the principalpeak in the chromatogram obtained with
solution (2).

B. Extract a quantityof the powderedtablets containing
50 mg of Bisacodyl with 20 mL of dichioromethane, filter)
evaporate the filtrate to dryness and dissolve the residue in
10 mL of a 0.5% vlv solution of sulfuric acid. To 2 mL of the
solution obtained add sulfun·c add. A reddish violet colour is
produced on addition of the concentrated acid.
C. Boil 2 mL of the solution obtainedin test B with a little
nitric acid; a yellow colour is produced. Cool and add
5M sodium hydroxide; the colour becomes yellowish brown.

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

FirstSlage
(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.
(b) Use 500 mL of 0.1'1 hydrochlori< ocid, at a temperature of
37°) as the medium.

PROCEDURE

Carryout the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) After 2 hours, withdraw a IO-mL sample of the medium.

(2) Dissolve 50 mg of bisa<odyl BPCRS in 50 mL of methanol
containing a drop of orthophosphori< acid. Dilute with 0.1M

hydrochloric acid to produce a solution containing
0.00005% wlv of bisacodyl BPCRS.

CHROMATOGRAPffiC CONDITIONS

(a) Use a stainless steel column (In-em x 4.0 rom) packed
with end-capped octade<y/silyl ,l1ica gelfor chromatography
(5 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 0.8 mL per minute.

(d) Use a column temperature of 40'.

(e) Use a detection wavelength of 230 om.

(I) Inject 20 fILof each solution.
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MOBILE PHASE

350 volumes of a 0.1% w/v solution of ammonium acetate,
adjusted to pH 8.0 with dilute ammonia sdution and
650 volwnes of acetonitrile.

DETERMINATION OF CONTENT

Calculate the total content of C22H l9NO" in the medium
using the declared content of C22H19NO", in
bisa<:ody! BPCRS.

LIMITS

The amount of bisacodyl released is not more man 5% of the
stated amount.

After completion of the first stage) remove the basket from
the vessel and dip once into a 100-mL beaker containing
80 mL of water. After the water has drained from the basket,
transfer the tablet to Apparatus 2 and carry out the
procedure described under Final stage.

Final stage
Dissolve 8.9 g of disodium hydrogen onhophosphate and 10 g of
sodium lawyl sulfate in 800 mL of water. Adjust to pH 7.5
with O.IM hydrochloric acidand dilute to 1000 mL with water
(solution A).

(a) Use Apparatus 2, rotating the paddle at 100 revolutions
per minute.

(b) Use 900 mL of solution A, at a temperature of 37°, as
the medium.

PROCEDURE

(I) After 60 minutes, withdrawal O-mL sample of the
medium and filter through a 0.45-~m filter, discarding the
Mt3 mL.
(2) Dissolve 50 mg of hisacody! BPCRS in 50 mL of methanol
containing a drop of onhophosphoric add. Dilute with
solution A to produce a solution containing 0.00056% wlv of
bisa<:odyl BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
- First stage may he used.

DETERJ.\ilNATION OF CONTENT

Calculate the total content of C 22H19N04 in the medium
using the declared content of C22H.l9N04 in
bisa<:ody! BPCRS.

LIMITS

The amount of bisacodyl released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromarography,
Appendix ill D, using the following solutions.

A mixture of 4 volumes of glacial acetic acid) 30 volumes of
acetonitrile and 66 volumes of water(solution B).

(I) Shake a quantity of the powdered tablets containing
25 mg of Bisacodyl with 40 mL of solution B, dilute to
50 mL with solution B and filter.

(2) Dilute I volume of solution (I) to 100'volumes with
solution B.

(3) Dissolve the contents of a vial of hisacodyl for system
suitability EPCRS in I mL of acetonitrile and mix with I mL
of solution B.

(4) Dissolve 5 mg of bisarodyl for peak identification EPCRS in
2.5 mL of acetonitrile and dilute to 5 mL with solution B.
(5) Dilute I volume of solution (2) to 10 volumes with
solution B.

Bisacodyl Preparations 111-239

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with base-deactif.,ated oc!adecyLqlyl silica gelfor chromatography
(5 urn) (Watets Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 265 nm.

(I) Inject 50 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for 3.5 times the retention time of the principal peak.

MOBILE PHASE

45 volwnes of acetonitrile and 55 volumes of
0.025M ammoniumformate previously adjusted to pH 5.0 with
anhydrous formic acid.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the reference chromatogram
supplied with bisa<:odyl for system suitability EPCRS.

LIMITS

In the chromatogram obtained with solution (1):

identify any peak corresponding to impurity A and multiply
the area of this peak by a correction factor of 0.7j

the area of any peak corresponding to impurity C is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%);

the area of any peak corresponding to impurity A is not
greater than 0.8 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.8%)j

the area of any peak corresponding to impurity E is not
greater than half the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%)j

the area of any peak corresponding to impurity F is not
greater than 0.3 times the area of the principal peak in the
chromatogram obtained with solution (2) (O.3%)j

the area of any peak corresponding to impurity D is not
greater than 0.2 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.2%)j

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (5) (0.1 %);

the sum of any other secondary peak) excluding impurities A
and C, is not more than 0.5%.

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(5) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions.

(1) Shake a quantity of the powdered tablets containing
10 mg of Bisacodyl with 40 mL ofsoJution B, dilute to
50 mL and filter. Further dilute 1 volwne to 4 volwnes with
solution B described under Related substances.

(2) 0.005% wlv of bisa<:odyl BPCRS in solution B.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used.
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SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtainedwith
solution (3) closely resembles the reference chromatogram
supplied with bisacody{ for system suiwbilit)' EPCRS.

DETERMINATION OF CONTENT

Calculate the total content of bisacody], <42H19N04, in the
tablets using the chromatogram obtained and the declared
COntent of C"H,.NO. in bisacody! BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underBisacodyl.

Bisoprolol Tablets
Action and use
Beta-adrenoceptor antagonist

DEFINITION
Bisoprolol Tablets containBisoprolol Fumarate.
The tablets comply with the requirements statedunder Tablets and
with thefoUlnlJing requirements.

Content ofbisoprolol fumarate, (C,sH31NO,h,C,H.O,
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromaUJgraphy,
Appendix III A, using the following solutions.
(1) Dissolve a quantity of the powdered tablets containing
10 mg of Bisoprolol Fumarate in methanol, dilute to 10 mL
with the same solvent, mixand filter (a 0.45-JUll nylon
syringe filter is suitable).
(2) 0.1% wlv of bisoprokJ/fumarate BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelFZ5.,"

(b) Use the mobilephase as described below and allow to

equilibrate for 1 hour"
(c) Apply 25 ~L of each solution.
(d) Develop the plate to 15 em.
(e) Afterremoval of the plate, dry in airand examine under
ultraviolel light (254 rim).

MOBILE PHASE

20 volumes of methanol and 80 volumesof ethylacetau.
At the bottom of the chromatography tank, place a beaker
containing 15 mL of amcentmted ammonia"

CONFIRi\lATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds in position to that in the
chromatogram obtainedwith solution (2).

B. In the Assay, the retention time of the principal peakin
the chromatogram obtained with solution (1) is similar to
that of the principal peakin the chromatogram obtainedwith
solution (2). •

TESTS
Dissolution
Complywith the requirements in the dissolution testfor tablets
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
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(b) Use 900 mL of water, at a temperature of 37'\ as the
medium.

PROCEDURE

Solution A Prepare a solution containing 2.5 volumes of
onhophosphonc acid, 5 volwnes of tn"ethylam;ne, 35 volumes of
warer and 160volumes of methanol.
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.
(1) After45 minutes withdraw a sampleof the medium, filter
and dilutewith sufficient of solutionA to produce a solution
expected to contain0.0001% wlv ofbisoprolol fumarate.
(2) 0.0002% wlv of bisoprolol fumarate BPCRS in water.
Dilute 1 volume of this solution to 2 volumes with
solutionA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (3.3 em x 4.6 mm) packed
with octasilyl SIlica gelfor chromatography (3 urn) (pecosphere
3CR CB is suitable).
(b) Use isocratic elution and the mobilephasedescribed
below.
(e) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of22? nm.
(Q Inject 50 ~L of each solution.

MOBILE PHASE

2 volumes of m"ahylamine, 68 volumes of melhano/ and
100 volumesof water, previously adjusted to pH 4.0 using
orthophosphori< acid.

DETERM.INATION OF CONTENT

Calculate the total content of bisoprolol fumarate,
(ClsHuNO,v2,C4H404) in the mediumfrom the
chromatograms obtainedand using the declared contentof
(C1sH,.NO.,)"C.H,O., in bisoprolol fumarate BPCRS.

LIMITS

The amountof bisoprolol fumarate released is not less than
75% (Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in a mixture of
2 volumes of acetonitrile and 8 volumesof warer.
(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 10 mg of Bisoprolol Fumarate.
Add sufficient solvent to produce a 0"1 %wlv solution of
Bisoprolol Fumarate and filter (0.45-~m nylon syringefilter
is suitable).
(2) Dilute I volume of solution (I) to 100 volumes.
(3) Dilute I volume of solution (2) to 5 volumes.
(4) Dissolve the contents of a vial of bisoprolol for peak
identificatian EPCRS in 1.0 mL.
(5) Dissolve the contents of a vial of bisoprolol for system
suitabihiy EPCRS in 1.0 mL
(6) 0.001% wlv of bisoprolol impurityswndardBPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 em x 4.6 mm) packed
with end-eapped octadecylsilyl silica gelfor chromatography
(5 pm) (Ace CIB is suitable).
(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1 mLper minute.
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2022

(d) Use a column temperature of 20°.

(e) Use a detection wavelength of 225 nm.

(1) Inject 10 IiL of each solution.

MOBILE PHASE

Mobik phoseA

MobilephoseB
acetonitrile Rl.

Time (Minutes) Mobile phase A MobUe phase B Conunent
("Ill vlv) ("/0 v/v)

0-4 95 5 Isocrauc
4-8 95--!o80 5-->20 lineargradient

8-15 80 20 isocratic
15-34 80 ..... 20 20-->80 linear gradienl

34-36 20 80 Isocrauc

36-37 20-195 80 ..... 5 lineargradient

37-46 95 5 re-equilibretion

Use the chromatogram supplied with bisoprolol for peok
identification EPCRSand the chromatogram obtainedwith
solution (4) to identify the peaksdue to fumaric acid and
impurities A and E; use the chromatogram supplied with
bisoprolol for system ,uitabili/;)! EPCRS and the chromatogram
obtained with solution (5) to identify the peak due to
impurity G; use the chromatogram supplied with bisoprolol
impun"ty standardBPCRS and the chromatogram obtained
with solution (6) to identify the peaks due to impurities 1., K
and 1.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to bisoprolol
(retention time about 22 minutes) are: impurity A, about
0.48; impurity 1., about 0.55; impurity G, about 1.03;
impurity K, about 1.05; impurity E, about 1.1; impurity 1,
about 1.2 and impurity 2 (double peak), about 1.3.

SYSTEM SUITABILITY

The test is net validunless, in the chromatogram obtained
with solution (5), the peak-to-va/ley ratio is at least 2.5, where
H p is the height above the baselineof the peak due to
impurity G and HI) is the height above the baseline of the
lowest point of the curve separating thispeakfrom the peak
due to bisoprolol.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity K is not
greater than3 times the area of the principal peak in the
chromatogram obtainedwith solution (2) (3%);

the area of any peak corresponding {O impurity L is not
greater than me area of the principal peak in the
chromatogram obtained with solution (2) (1%);

the area of anypeak corresponding to impurity J is not
greater than 3 times the area of the principal peakin the
chromatogram obtained with solution (3) (0.6%);

the area of any peaks corresponding to impurity 2 or G are
not greater thanhalf the area of the principal peakin the
chromatogram obtained with solution (2) (0.5% of each);

the area of any peakcorresponding to impurity A is not
greater than 1.5 times the area of the principal peakin the
chromatogram obtained with solution (3) (0.3%);

the area of any othersecondary peakis not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%);

Bisoprolol Preparations 111-241

the sum of the areas of any secondary peaks, excluding the
peaks due to impurity K and 1.., is not greater than3 times
the area of the principal peak in the chromatogram obtained
with solution (2) (3%).

Disregard any peakwith an area less than half the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1 %) and any peak due to fumaric acid.

Uniformity of content
Tablets containing less than 2 mg and/or less than2% w/w
of Bisoprolol Fumarate complywith the requirement stated
underTablets using the following method of analysis.
Carry out the methodfor liquid chromatographYJ
Appendix III DJ using the following solutions in the mobile
phase.
(I) To one tablet add 20 mL and mix with the aid of
ultrasound. Dilute to producea solutioncontaining
0.005% wlv of Bisoprolol Fumarate and filter (0.45-~m

nylon syringe filter is suitable).
(2) 0.005% wlv of bisoprolol fumarate BPGRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.0 mm) packed
with oaylsilylsilica gelfor chromatography (5 urn)
(LiChrospher RP-Select B is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof I mL per minute.
(d) Use a column temperature of 45".

(e) Use a detection wavelength of 225 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.5 volume of glacioJ acenc acidand 1000 volumes of 0.136%
sodium aarou tn"hydrate in methanol(50%).
When the chromatograms are recorded underthe prescribed
conditions, the retention time of bisoprolol is about
5 minutes.

SYSTEM SUITABILITY

The assayis not valid unless, in the chromatogram obtained
withsolution (2), the symmetry factorof the peakdue to
bisoprolol is between 0.8 and 1.6.

DETERMINATION OF CONTENT

Calculate the content of (ClsH31N04h,C4Ht.04 in each
tablet using the declared content of (CI8H3INo.J2,C4~04
in bisoprolol fumarate BPCRS.

ASSAY
For tablets containing less than 2 mg and/or less than
2% w/w of Bisoprolol Fumarate
Use the average of the individual results determined in the
test for Uniformityof content.

For tablets containing 2 mg or more and 2% wlw or
more of Bisoprolol Fumarate
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix l1I D, using the following
solutions in mobile phase.
(I) To a quantity of the powdered tablets containing 25 mg
of Bisoprolol Fumarate add 45 mL and mix with the aid of
ultrasound. Dilute to produce a solutioncontaining
0.005% wlv of Bisoptolol Fumarate and filter (a 0.45-~m

nylon syringe filter is suitable).
(2) 0.005% wlv of bisoprolol fumarate BPCRS.
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Unifonnity
of content may be used.

DETERMINATION OF CONTENT

Calculate the content of (ClsH3INO..hJC"H.IO.. in the
tablets using the declared content of (ClsH3INO"hJC4H4.04
in bisoprowl fumarate BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Bisoprolol Fumarate
and:

I. 4-{[2-(propan-2-yloxy)ethoxy]methyl}phenol

Me

O~NAMe

~
°rt l"o

1#

o~olMe

Me

2. ra<-N-(pcopan-2-yl)-N-{2-hydroxy-3-[(4-([2-(pcopan-2
yloxy)ethoxy]methyl}phenyl)oxy]propyl}formamide
(bisoprolol N-aldehyde)

Bleomycin Injection
Bleomycin Sulphate for Injection

Action and use
Cytotoxic antibacterial.

DEFINITION
Bleomycin Injection is a sterile solution of Bleomycin Sulfate
in a suitable liquid. It is prepared by dissolving Bleomycin
Sulfate for Injection in the requisite amount of the liquid
stated on the label before use.

The injection «nnplies with the requirements stated under
Parenteral Preparations.

STORAGE
Bleomycin Injection should be used immediately after
preparation but, in any case, within the period recommended
by the manufacturer when prepared and stored strictly in
accordance with the manufacturer's instructions.
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BLEOMYCIN SULFATE FOR INJECTION
DEFINITION
Bleomycin Sulfate for Injection is a sterile material consisting
of Bleomycin Sulfate with or without excipients. It is
supplied in a sealed container.

The contents of the sealed container comply with the requirements
for Powders for Injections orInfusions stated under Parenteral
Preparations and with the following requirements.

IDENTIFICATION
A. The infrared absorption spectrum, Appendix II A, is
concordant with the reference spectrum of bleomycin sulfate
(RS 367).
B. In the test for Composition) the retention time and size of
the two principal peaks in the chromatogram obtained with
solution (1) are approximately the same as those of the two
principal peaks in the chromatogram obtained with
solution (2).

C. Yields the reactions characteristic of sulfates, Appendix VI.

TESTS
Acidity
Dissolve a quantity in sufficient carbon dioxide-free waterto
produce a solution containing 10)000 IU of bleomycin
per mL.The pH of the resulting solution is 4.5 to 6.0)
Appendix V L.

Colour of solution
Dissolve a quantity in sufficient water to produce a solution
containing 40)000 IU of bleomycin per mL.The absorbance
of the solution at 430 om is not greater than 0.15,
Appendix II B.

Loss on drying
When dried at 60° at a pressure not exceeding 0.7 kPa for
3 hours) lose not more than 6.0% of their weight. Use the
combined contents of two containers.

Composition
Carry out the method for liquidchromatography,
Appendix III D) using the following solutions.

(1) Dissolve a quantity of the contents of a sealed container
in sufficient waterto produce a solution containing 1000 ill
of bleomycin per mL

(2) 0.05% wlv of bleomycin sulfate BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octade<y/si/yl silica gelfor chromatography
(7 urn) (Nuclecsil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of \.2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of.254 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Use as the initial mobile phase a mixture of 10 volumes of
methanol and 90 volumes of a mixture prepared in the
following manner: dissolve 0.960 g of sodium pentanesulfonate
in 900 mL of 0.08M acetic acid, add 1.86 g of disodium
edeuue, dilute to 1000 mL with a.OaM acetic acidand adjust
to pH 4.3 with IBM ammoma. Maintain the initial mobile
phase for 15 minutes, increase the proportion of methane/ to
40 volumes over 60 minutes and maintain the final mobile
phase until demethylbleomycin A2 is eluted (about
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20 minutes; retention time 1.5 to 2.5, relative to bleomycin
A,).

SYSTEl\l SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the two
principal peaks is at least 5.

LIMITS

Using the chromatogram obtained with solution (1), calculate
the percentage content of bleomycin components by
normalisation. The proportions are within the following limits:

bleomycin A2 (first principal peak), between 55% and 70%;

bleomycin B2 J between 25% and 32%;

the sum of the contents of bleomycin A2 and bleomycin B2 is
not less than 85%;

demethylbleomycin A2 (retention time 1.5 [0 2.5, relative to
bleomycin A2) , not greater than 8%j

the total content of other related substances is not greater
than 9.5%.

Disregard any impurity present at less than 0.1%.

Bacterial endotoxlns
Carry out the test/or bacterial endotoxins, Appendix XIV C.
Dissolve. the contents of the sealed container in waterBEl' to
produce 'a solution containing 15,000 ill of bleomycin
per mL (solution A). The endotoxin limit concentration of
solution A is 50 ill of endotoxin per mL.

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for uniJonni'Y of weight,
Appendix XII CI, Powders for Parenteral Administration.

lv1ix the contents of the containers and carry out the
n1iJ:robioiogicaJ assay of antibiotics, Appendix XN AJ Method
A. The precision of the assay is such that the fiducial limits
of error are not less than 95% and not more than 105% of
the estimated potency.

For a container of average content weight, the upper fiducial
limit of error is not less than 90.0% and the lower fiducial
limit of error is not more than 120.0% of the stated number
ofIU.

STORAGE
The sealed container should be protected from light.

LABELLING
The label of the sealed container states the total number
of ill (Units) contained in it.

Bromocriptine Capsules
Action and use
Dopamine receptor agonist.

DEFINITION
Bromocriptine Capsules contain Bromocriptine Mesilate.

The capsules comply with the requirements Slated under Capsules
and with thejollowing requirements.

PRODUCTION
Risk assessment should be used to evaluate the potential for
genotoxic methanesulfonate esters to be formed in the
presence of low molecular weight alcohols. If a risk of
methanesulfonate ester formation is identified through risk
assessment, these impurities should not exceed the threshold
of toxicological concern.

Bromocriptine Preparations 111-243

Content of bromocrtptlne, C3zH.mBrNsOs
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the contents of the capsules
containing the equivalent of 10 rng ofbromocriptine with
50 mL of methanol for 30 minutes, centrifuge and dilute
5 mL of the supernatant liquid to 20 mL with methanol.
The light absorption of the resulting solution, Appendix II B,
in the range 230 to 380 nm exhibits a maximum at 305 run
and a minimum at 270 run.

E. In the test for Related substances, the principal band in
the chromatogram obtained with solution (2) corresponds to
that in the chromatogram obtained with solution (6).

C. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out me method for thin-layer chromatography,
Appendix III A, using the following solutions, prepare me
solutions in subdued light and immediately before use. Apply
solution (1) as the last solution and develop the
chromatograms immediately in an unsaturated tank.

(1) Shake a quantity of the contents of the capsules
containing the equivalent of 20 mg of bromocriptine with
10 mL of methanol for 20 minutes and centrifuge.
(2) Dilute I volume of solution (I) to 10 volumes with
methanol.
(3) Dilute 3 volumes of solution (I) to 100 volumes with
methanol.
(4) Dilute I volume of solution (I) to 100 volumes with
methanol.

(5) Dilute I volume of solution (I) to 200 volumes with
methanol.
(6) 0.023% wlv of bromocriptine mesilote BPCRS in methono/.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as descnbed below.

(c) Apply 50 ul, of each solution as Iu-mm bands.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry it in a current of cold air
for 2 minutes, spray with ammoniummolybdate solution R3
and heat at 1000 until bands appear (about 10 minutes).

l\lOBILE PHASE

0.1 volumes of 135M ammonia, 1.5 volumes of water,
3 volumes of propan-2-ol, 88 volumes of dichloromethane and
100 volumes of ether.

UMITS

In the chromatogram obtained with solution (1):

any secondary band is not more intense than the band in the
chromatogram obtained with solution (3) (3%);

not more than one such band is more intense than the band
in the chromatogram obtained with solution (4) (1%);

not more than a further two such bands are more intense
than the band in the chromatogram obtained with solution
(5) (0.5%).

Disregard any band within 20 mm of the line of application.
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ASSAY
Prepare the solutions in subdued light. Weigh and powder
the contents of 20 capsules. Carry out the method for liquid
chromatography, Appendix ill D, using the following
solutions.

(1) Mix a quantity of me capsule contents containing Ute
equivalent of 10 mg of bromocriptine with 70 mL of
methanol (50%) with the aid of ultrasound for 5 minutes,
filter and dilute £0 100 mL with the same solvent.

(2) 0.011 % w/v of bromocriptine mesilate BPCRS in methanol
(50%).

(3) Heat a O.QlI% wlv solution of bromocriptine
mesilate BPCRS in a mixture of 1 volume of 1M aceu'c acid
and 9 volumes of methanol at 600 for 90 minutes and cool to
room temperature.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (10 em x 4 mm) packed
with oetadecy!si/yl silica gelfor chromatography (5 urn)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 1 mL per minute.

(d) Use ambient column temperature.

(e) Use a detection wavelength of 300 nm.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

45 volwnes of a 0.08% w/v solution of ammonium carbonate
and 55 volumes of acetoniuile,

SYSTEM SUITABILITY

The assay is not valid unless the resolution foetor between the
[WO peaks obtained with solution (3) is not less than 3.0.

DETERMINATION OF CONTENT

Calculate the content of C32H4oBrNjOj using the declared
content of CnH4oBrN50 j in bromocriptine mesilate BPCRS.

STORAGE
Bromocriptine Capsules should be kept in an airtight
container and protected from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of bromocriptine.

Bromocriptine Tablets
Action and use
Dopamine receptor agonist.

DEFINITION
Bromocriptine Tablets contain Bromocriptine Mesilate.

The tablets comply with the requirements stated underTablets and
with thefollowing requirements.

PRODUCTION
Risk assessment should be used to evaluate the potential for
genotoxic methanesulfonare esters to be formed in the
presence of low molecular weight alcohols. ITa risk of
methanesulfonate ester formation is identified through risk
assessment, these impurities should not exceed the threshold
of toxicological concern.

Content ofbromocriptine, ~2H4oBrNsOs
90.0 to 110.0% of the stated amount.
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IDENTIFICATION
A. Shake a quantity of the powdered tablets containing the
equivalent of 10 mg of bromocriptine with 50 mL of
methanol for 30 minutes, centrifuge and dilute 5 mL of the
supernatant liquid to 20 mL with methanol. The light
absorption of the resulting solution, Appendix Il B, in the
range 230 to 380 nm exhibits a maximum at 305 nm and a
minimum at 270 nm.
B. In the test for Related substances, the principal band in
the chromatogram obtained with solution (2) corresponds to
that in the chromatogram obtained with solution (6).

C. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for thin-layer chromawgraphy,
Appendix ill A, using the following solutions.

(I) Shake a quantity of the powdered tablets containing the
equivalent of 10 mg of bromocriptine with 25 mL of a
mixture of equal volumes of chlorofonn and methanol for
30 minutes, filter through a sintered-g1ass filter (ISO 4793,
porosity grade 4, is suitable) and wash the residue with two
5-mL quantities of the solvent mixture. Evaporate the filtrate
and washings to dryness at 25 Q at a pressure of 2 kPa,
dissolve the residue in 2 mL of the solvent mixture and
centrifuge.

(2) Dilute I volume of solution (I) to 10 volumes with a
mixture of equal volumes of chlorofonn and methanol.
(3) Dilute 3 volumes of solution (2) to 10 volumes with a
mixture of equal volumes of chloroform and methanol.
(4) Dilute I volume of solution (2) to 10 volumes with a
mixture of equal volumes of chlorofonn and methanol.
(5) Dilute I volume of solution (2) to 20 volumes with a
mixture of equal volumes of chlorofonn and methanol.
(6) 0.055% wlv of bromocriptine mesilate BPCRS in a mixture
of equal volumes of chlorofonn and memanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(h) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution as IO-mm bands.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air for 2 minutes) spray
with ammoniummolybdate solution R3 and heat at 100Q until
bands appear (about 10 minutes).

MOBILE PHASE

0.1 volumes of 13.5M ammonia, 1.5 volwnes of water,
3 volumes of propan-l-o/, 88 volumes of dichloromethane and
100 volumes of ether.

LIMITS

In the chromatogram obtained with solution (1):

any secondary band is not more intense than the band in the
chromatogram obtained with solution (3) (3%);

not more than one such band is more intense than the barid
in the chromatogram obtained with solution (4) (1%);

not more than a further two such bands are more intense
than the band in the chromatogram obtained with solution
(5) (0.5%).

Disregard any band within 20 mm of the line of application.
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UniformJty of content
Tablets containing less than the equivalent of 2 mg and/or
less than 2% w/w of bromocriptine complywiththe
requirements stated under Tablets using the following
method of analysis. Mix one tablet with 50 mL of ethanol
(50%) with the aid of ultrasound untildisintegrated, shake
for 30 minutesand centrifuge. Measure the absorbance of the
supernatantliquid at the maximum at 305 nm,
Appendix II B. Calculate the content of C32H4oBrN'jOj

taking 144 as the value of A(l %, 1 em) at the maximwn at
305 run.

ASSAY
Prepare the solutions in subdued light. Weigh and powder 20
tablets. Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Mix a quantity of the powdered tablets containing the
equivalent of 10 mg ofbromocriptine with70 mL of
me/hanoi (50%) with the aid of ultrasound for 5 minutes,
shakefor 30 minutes, filterand dilute to 100 mL with the
same solvent.
(2) 0.011 % wlv of bromocnptine mesikue BPCRS in
methanol (50%).
(3) Heata 0.011% wlv solution of bromooiptine
mesilate BPCRS in 3 mixture of 1 volumeof 1M acetic acid
and 9 volumes of methanol at 60° for 90 minutesand cool to
room temperarure.

CHRD.MATOGRAPHIC CONDITIONS

(a) Use 3 stainless steel column (10 em x 4 mm) packed
with oclode<ylsilyl silica g~ for chromatography (5 um)
(Spheriscrb ODS I is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of I mL per minute.
(d) Use an ambient column temperature.

(e) Use a detectionwavelength of 300 run.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

45 volumes of a 0.08% wlvsolution of ammonium carbonate
and 55 volumes of acetonitrile.

SYSTEM SUITABILITY

The assay is not validunless the resolution factor between the
two peaks obtainedwith solution (3) is not less than 3.0.

DETERMINATION OF CONTENT

Calculate the content of C32H.w!JrNjOj in the tablets using
the declared content of C32H.IOBrNjOj in bromocriptine
mesdase BPCRS.

STORAGE
Bromocriptine Tablets should be kept in an airtight container
and protected from light.

LABELUNG
The quantity of active ingredient is statedin terms of the
equivalent amount of bromocriptine.

Budesonide Preparations III-245

Budesonide Aqueous Nasal Spray
Action and use
Glucocorticoid.

DEFINITION
BudesonideAqueousNasal Spray is an aqueous suspension
of Budesonide in a suitable container fitted with an
appropriate nasaldelivery system.
The nasalspray complies with the requirements statedunder Nasal
Preparations and with the following requirements.

Content of budesonlde, C2sHl406
90.0 to 110.0% of thestated amount.

IDENTIFICATION
A. Dilute a quantity of the nasal spray with sufficient water to
produce a solution containing 0.002% wlv of Budesonide
and filter. The light absorption of the resulting solution,
Appendix n B, in the range 200 nm to 350 run exhibits a
maximwn only at 247 run.

E. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) is similar to
that of the principal peakin the chromatogram obtainedwith
solution (2).

TESTS
Acidity
pH, 4.0 to 5.0, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions, protected from
light.

Solvent A 34 volumes of aceumitriie and 66 volumes of
phosphate beffer ,olu.on pH 3.2.
(I) To a quantity of the nasal spray containing 2 mg of
Budesonide add 3.4 mL of acelonilrile. Mix with the aid of
ultrasound and add sufficient phosphate bl{jfer ,olution pH 3.1
to produce 10 mL and filter.
(2) Dilute I volwne of solution (I) to 50 volumes in solvent
A.
(3) 0.01% wlv of budesonide impurity standard BPCRS in
solvent A.
(4) Dilute 1 volwne of solution (2) to 20 volumes with
solventA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-capped octodecylsilyl silica gelfor chromatography
(31,m) (Spherisorb ODS2 is suitable).

(b) Use gradient elution and the mobilephasedescribed
below.
(c) Use a flow rate of I mL per minute.
(d) Use a column temperature of 50°.
(e) Use a detection wavelength of 240 run.

(I) Inject 100 ~L of each solution.

MOBILE PHASE

Mobile phaseA 2 volumes of ethanol, 34 volumes of
acetonitrile and 66 volumes of phosphate buffer solution pH 3.2.

1\tlobJ1e phase B Equal volumes of acetonitrile and phosphate
bl{jfer solution pH 3.2.
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Time Mobilephase A Mobile phaseB Comment

(Minutes) (%v/v) (%YIv)

0·38 100 0 Isocratc

38-50 100-)0 04100 linear gradient

50-60 0 100 iSOCfalic

60-61 l)-.i.100 10040 lineargradient

61-70 100 0 re-equilibration

When the chromatograms arerecorded under the prescribed
conditions the retention time relative to budesonide epimerB
(retention time about 17 minutes) is epimer A, about 1.1.

SYSTEM SUITABIUTY

The test is not valid unless:
in the chromatogram obtainedwith solution (2), the resolution
between the peaksdue to epimerBand epimer A is at least
1.5;

the chromatogram obtainedwith solution (3) closely
resembles the chromatogram suppliedwith budesonide
impurity standard BPGRS;
in the chromatogram obtainedwith solution(4), the signal-to
noise ratioof each of the peaksdue to epimer A and epimer B
is at least 10.

LIMITS

Identify any peaks (2 epimer peaks) due to impurity D in the
chromatogram obtainedwith solution (1) usingthe
chromatogram obtained with solution (3) and multiply the
sum of the areas of these peaks by 1.8.

In the chromatogram obtainedwith solution (1):
the area of any peakdue to Impurity D is not greater than
the sum of the areas of the epirner peaksin the
chromatogram obtained with solution (2) (2%);

the sum of me areas of any secondary peaks is not greater than
1.5 times the sum of the areas of the epimer peaks in the
chromatogram obtained with solution (2) (3%).

Disregard anypeakwith an area less than the sum of the
areas of the epimerpeaksin the chromatogram obtained with
solution (4) (0.1%).

EpimerA
In the chromatogram obtainedwith solution (1), as described
underAssay, the content of epimerA (second peak) is 40.0%
to 51.0% of the sum of the areas of the two epimerpeaks of
budesonide.

ASSAY
Carry out the method for liquid chromatography,
Appendix. III D, using the following solutions, protected from
light.

(I) To a quantity of the nasal spray containing I mg of
Budesonide add 3.4 mL of acetonitrile, Mix with the aid of
ultrasound, add sufficient plwsphare buffer solution pH 3.2 to
produce 10 mL and filter.

(2) 0.01% wlv of budesonide BPGRSm solventA.. (as described
under Related substances).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 rom) packed
with end-capped octad«y/silyl silica gelfor chromawcraphy
(3 pm) (Spherisorb ODS2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use a column temperature of 50°.
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(e) Use a detection wavelength of 240 run.

(Q Ioject 20 flL of each solution.

MOBILE PHASE

2 volumes of ethanol, 34 volumes of acetonitrile and
66 volumes of phosphate buffer solution pH 3.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peaksdue to
epimerBand epirner A is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C25H 349 6 in the nasal spray from
the sum of the areas of the two budesonide epimerpeaksand
using me declared content of C25H3406 in
budesonide BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listedunderBudesonide.

Budesonide Nebuliser Suspension
Action and use
Glucocorticoid.

DEFINITION
BudesonideNebuliserSuspension is a suspension of
Budesonide in a suitable vehicle, intended to be converted
into aerosols by a nebuliser.

The nebuliser suspension a»nplies with the requirements stated
under Preparations for lnhakuion and wi'h thefollowing
requirements.

PRODUCTION
The active substance delivery rate and the total active
substance delivered aredetermined using the methods
described in Appendix Xll C. 8. Preparations for
Nebulisation: Characterisation. Where justified and
authorised, a different apparatus and procedure maybe used.
The particle-size distribution is determined using an
apparatus and procedure described in Appendix Xll C.
8. Preparations for NebuJisation: Characterisation. Where
justified and authorised, a different apparatus and procedure
may be used.

Content of budesonlde, C,sH"O.
92.5 to 105.0% of the stated amount.

IDENTIFICATION
A. Dilute a quantity of the nebuliser suspension being
examinedwith sufficient water to produce a solution
containing 0.002% w/vof Budesonide and filter. The light
absorption of the resulting solution) Appendix II B, in the
range 200 nm to 350 om exhibitsa maximum only at
247 run.

B. In the Assay, the retention time of the principal peakin
the chromatogram obtainedwith solution (I) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 4.0 to 5.0, Appendix Y L.

www.webofpharma.com



2022

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions, protected from
light.
Solvent A 34 volumes of acetonitrile and 66 volumes of
phosphate buffer solution pH 3.2.
(1) To a quantity of the nebullser suspension containing
2 mg of Budesonide add 3.4 mL of acetonitrile. Mix with the
aid of ultrasound, add sufficient phosphate buffer solution
pH 3.2 to produce 10 mL, centrifuge and use the
supernatant liquid.
(2) Dilute 1 volume of solution (I) to 200 volumes with
solventA.
(3) Dilute 1 volume of solution (2) to 10 volumes with
solventA.
CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped octaduylsi/yl SIlica gelfor chromatography
(3 urn) (Spherisorb ODS2 is suitable).

(b) Use gradient elurion and me mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 50°.

(e) Use a detection wavelength of 240 nm.
(I) Inject 100 ~L of each solution.

MOBILE PHASE

Mobile phase A 2 volumes of ethanol, 34 volumes of
acetonitrile and 66 volumes ofphosphate buffer solution pH 3.2.
Mobile phase B Equal ~olumes of ocewnitri/e and phosphate
buffer solution pH 3.2.

Time Mobilephase A MobilephaseB Comment

(Minutes) (%vlv) (%vlv)

0-38 100 0 isocralic

38-50 100---)0 0---)100 linear gradient

50-60 0 100 isocratic

60-61 0----)100 100---)0 linear gradient

61·70 100 0 re-equilibralion

When me chromatograms arerecorded underthe prescribed
conditions the retention time relative to budesonide epimer B
(retention time about 17 minutes) is epimerA, about 1.1.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtained withsolution (2), the resolution
betweenthe peaksdue to epimer Band epimerA is at least
1.5;
in the chromatogram obtained with solution (3), the signal-to
noise ratio of each of the peaksdue to epimerA and epimer B
is at least 10.

LIMITS

In the chromatogram obtained withsolution (1):

the area of any secondary peak is not greater than the sum of
the areas of the epimerpeaks in the chromatogram obtained
with solution (2) (0.5%);

the swn of the areas of any secondary peahs is not greater than
3 times the sum of the areas of the epimerpeaksin the
chromatogram obtained with solution (2) (1.5%).

Disregard any peakwith an area less thanthe sum of the
areas of the epimerpeaks in the chromatogram obtained with
solution (3) (0.05%).
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EpimerA
In the chromatogram obtained with solution (1), as described
underAssay, the content of epimerA (second peak) is 40.0%
to 51.0% of the sum of the areas of the two epimerpeaks of
budesonide.

ASSAY
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions, protected from
light.

(1) To a quantity of the nebuliser suspension containing
I mg of Budesonide add 3.4 mL of acetonitrile. Mix with the
aid of ultrasound, add sufficient phosphate buffer solution
pH 3.2 to produce 10 mL and filter.

(2) 0.01% wlv of budesonide BPCRSm solvent A (as described
underRelated substances).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped octodecylsi/yl sili<:a gelfor chromawgraphy
(3 urn) (Spherisorb ODS2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 50°.

(e) Use a detection wavelength of 240 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

2 volumes of ethanol, 34 volumes of acetonitrile and
66 volumes of phosphate buffersolution pH 3.2.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (2), the resolution between the peaksdue to
epimer Band epimerA is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C 25H3406 in the nebuliser
suspension from the sum of the areas of the two budesonide
epimerpeaksand using the declared content of C25H3406 in
budesonide BPCRS.

STORAGE
Budesonide NebuJiser Suspension should be protected from
light.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underBudesonide.

Budesonide Inhalation Powder
Budesonide Powder for Inhalation, metered dose powder
inhaler

Action and use
Glucocorticoid.

DEFINITION
Budesonide Inhalation Powderconsists of Budesonide in
microfine powder or aerodynamically equivalent.either aloneor
combined with a suitable carrier. It. is administered by a dry
powderinhaler.
The inhalation powder complies with the requirements statedunder
Preparations for Inhalation and wilh thefollowing requirements.
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PRODUCTION
The sizeof aerosol particles to be inhaled is CODlrOUed so
that a consistent portion is deposited in the lungs. The fine
particlecharacteristics of preparations for inhalation are
determined using the method described ln. Appendix xn C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
Particles. The test and limits should be agreed with the
competent authority.
The water content is controlled to ensure the performance of
the product as justified and authorised by the competent
authority.

Content of budesonide, C2sH3406
80.0 to 120.0% of the stated amount.

IDENTIFICATION
A. Dilute a quantity of the inhalation powderwithsufficient
water to produce a solution containing 0.002% wlv of
Budesonide and filter. The lightabsorption of the resulting
solution, Appendix II B, in the range 200 run to 350 run
exhibits a maximum only at 247 run.
B. In the Assay, me retention time of the principal peakin
the chromatogram obtainedwith solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

C. Forproducts containing lactose disperse 0.25 g of the
inhalation powderin 5 mL of water. Add 5 mL of
6M ammonia and heat in a waterbath at 800 for 10 minutes.
An orange-red colour is produced.

TESTS
Uniformity of delivered dose
Complieswith the requirements stated underInhalation
Powders using the following method of analysis. Carry out
the method for liquidchromatography, Appendix III D, using
the following solutions, protected from light.
Solvent A 34 volumes of acetonitrile and 66 volumes of
phosphate buffer solution pH 3.2.

(I) Collect single doses of the preparation beingexamined
using the procedure described under Inhalation Powders,
Uniformity of delivered dose and dissolve the coUected dose
in sufficient solvent A to produce a solution containing
0.001% w/v of Budesonide.
(2) 0.001 % wlv of budesonide BPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with end-copped ocrade<y/silyl silKa gelfor chromatography
(3 pm) (Spherisorb ODS2 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 50°.

(e) Use a detectionwavelength of240 om.
(I) Inject 200 ~L of each solution.

MOBILE PHASE

2 volumes of ethanol, 34 volumes of acetonitrile and
66 volumes of phosphate buffersolutioll pH 3.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peaks due to
epimerBand epimerA is at least 1.5.

DETERMINATION OF CONTENT

Calculate the amount of budesonide, C25H3406, per
delivered dose using the declared content of C25H3406 in
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budesonide BPCRS. Repeat the procedure as described for
reservoir systems underInhalation Powders, Uniformity of
delivered dose.

Related substances
Carry out the method for liquid chromatography,
Appendixill D, using the following solutions, protected from
light.

Prepare a mixture of 34 volumes of acetonitrile and
66 volumes of p/wsphate buffer solurion pH 3.2 (solvent A).

(1) Dissolve a quantity of the inhalation powder containing
2 mg of Budesonidein 3.4 mL of acetonitrile. .Mix with the
aid of ultrasound, add sufficient phosphate buffer solution
pH 3.2 to produce 10 mL and filler.

(2) Dilute I volume of solution (I) to 200 volumes with
solvent A.
(3) Dilute I volume of solution (2) to 10 volumes with
solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-capped octad«y/silyl silKa gelfor chromatography
(3 urn) (Spherisorb ODS2 is suitable).

(b) Use gradient elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 500

•

(e) Use a detection wavelength of 240 nm.
(I) Inject 100 ~L of each solution.

MOBILE PHASE

Mobile phase A 2 volumes of ethanol, 34 volumes of
acetonitrile and 66 volumes of phosphate buffer solution pH 3.2.
Mobile phaseB Equalvolumes of acetonitrile and phosphate
buffer solution pH 3.2.

Time Mobilephase A MobilephaseB Comment

(Minutes) (% vlv) (%vlv)

0-38 '00 0 isocratic

38-50 100----)0 O~l00 linear gradient

SO-60 0 100 lsocratic

60-61 0----)100 '00-.0 linear gradient

61-70 '00 0 re-equilibralion

When the chromatograms are recorded under the prescribed
conditions the retention time relative to budesonide epimer B
(retention time about 17 minutes) is epimer A, about 1.1.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtained withsolution (2), the resolution
between the peaksdue to epimer Band epimer A is at least
1.5;
in the chromatogram obtained withsolution (3), the signal-to
noise ratio of each of the peaks due to epimer A and epimer B
is at least 10.

LIMITS

In the chromatogram obtained withsolution (1):
the area of any secondary peak is not greater than the sum of
the areas of the epimerpeaks in the chromatogram obtained
with solution (2) (0.5%);
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the sum of the areas of any secondary peaks is not greater than
3 times the sum of the areas of the epimer peaks in the
chromatogram obtained with solution (2) (1.5%).

Disregard any peak with an area less than the sum of the
areas of the epimer peaks in the chromatogram obtained with
solution (3) (0.05%).

EpimerA
In the chromatogram obtained with solution (1), as described.
under Uniformity of delivered dose, the content of epimer A
(second peak) is 40.0% to 51.0% of me sum of the areas of
the two epimer peaks of budesonide.

ASSAY
Use the average of the individual results determined in me
test for Unifonnily of delivered dose.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Budesonide.

Budesonide Inhalation Powder, pre
metered
Budesonide Powder for Inhalation, pre-dispensed units

Action and use
Glucocorticoid.

DEFINITION
Budesonide Inhalation Powder, pre-metered consists of
Budesonide in microfine powder either alone or combined with
a suitable carrier. The pre-metered unit is loaded into a dry
powder inhaler to generate an aerosol.

The inhalation powderJ pre-metered complies with the requirements
statedunderPreparations for Inhalation and with thefollowing
requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled So
that a consistent portion is deposited in the lungs. The fine
particle characteristics of preparations for inhalation are
determined using the method described In Appendix Xll C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
Particles. The test and limits should be agreed with the
competent authority.

The water content is controlled to ensure the performance of
the product as justified and authorised by the competent
authority.

Content ofbudesonide, C2sH3406
When supplied as disks, 90.0 to 110.0% of the stated
amount per pre-metered unit. When supplied as capsules,
80.0 to 120.0% of the stated amount per pre-metered unit.

IDENTIFICATION
A. Dilute a quantity of the powder, with sufficient waterto
produce a solution containing 0.002% wlv of Budesonide
and filter. The light absorption of the resulting solution,
Appendix n B, in the range 200 nm to 350 om exhibits a
maximum only at 247 nm.

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

C. For products containing lactose disperse 0.25 g of the
powder for inhalation in 5 mL of water. Add 5 mL of
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6M ammonia and heat in a water bath at 80" for 10 minutes.
An orange-red colour is produced.

TESTS
Uniformity of delivered dose
Complies with the requirements stated under Inhalation
Powders using the following method of analysis. Carry out
the method for liquidchromatography, Appendix ill D, using
the following solutions, protected from light.

SolventA 34 volumes of acetonitrile and 66 volumes of
phosphate btiffer solution pH 3.2.
(1) Collect single doses of the preparation being examined
using the procedure described under Inhalation POWders,
Unifonnity of delivered dose and dissolve the collected dose
in sufficienr solvent A to produce a solution containing
0.001% wlv of Budesonide.

(2) 0.001 % wlv of budesonide BPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-copped oct(U/e<ylsilyl silica gelfor chromatography
(3 urn) (Spherisorb ODS2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 50".

(e) Use a detection wavelength of 240 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

2 volumes of ethanolJ 34 volumes of aceronitrile and
66 volumes of phosphare buffer solution pH 3.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peaks due to
epimer Band epimer A is at least 1.5.

DETERMINATION OF CONTENT

Calculate the amount of budesonide, CZSH3406J per
delivered dose inhalation from the sum of the areas of the
two budesonide epimer peaks and using the declared content
of C2sH3406 in budesonide BPCRS. Repeat the procedure as
described for pre-metered systems under Inhalation Powders,
Unifonnity of detivered dose.

Related substances
Carry out the method for liquidchromatography,
Appendix III D J using the following solutions, protected from
light.

Prepare a mixture of 34 volumes of acetomtrde and
66 volumes of phosphare buffer solution pH 3.2 (solvent A).

(1) Dissolve a quantity of the powder, containing 2 mg of
Budesonide in 3.4 mL of aceuminite. Mix with the aid of
ultrasound, add sufficient plwsphare btiffer solution pH 3.2 to
produce 10 mL and filter.

(2) Dilute 1 volume of solution (1) to 200 volumes with
solvent A.

(3) Dilute I volume of solution (2) to 10 volumes with
solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped oct(U/ecylsilyl sil;,;a gelfor chromatography
(3 urn) (Spherisorb ODS2 is suitable).

(b) Use gradient elution and the mobile phase described
below.
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(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 50°.

(e) Use a detection wavelength of 240 nm.

(I) Inject 100 ~L of each solution.

MOBILE PHASE

Nlobile phase A 2 volumes of ethanol, 34 volumes of
acetonutile and 66 volumes of phosphate buffersolution pH 3.2.
Mobile phaseB Equal volumes of acetonitrile and phosphate
buffer solution pH 3.2.

Time Mobile phase A Mobile phase B Comment

{Minutes} (%v/v) (%vlv)

0-38 100 0 leccrauc

38-50 100---)0 O~100 linear gradient

50-60 0 100 isocratic

60-61 0---)100 100-i0 linear gradient

61-70 100 0 re-equilibration

When the chromatograms are recorded under the prescribed
conditions the retention time relative to budesonide epirner B
(retention time about 17 minutes) is epimer A, about 1.1.

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (2), the resolution
between the peaks due to epimer Band epimer A is at least
1.5;

UMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the sum of
the areas of the epimer peaks in the chromatogram obtained
with solution (2) (0.5%);

the sum of the areas of any secondary peaks is not greater than
3 times the sum of the areas of the epimer peaks in the
chromatogram obtained with solution (2) (1.5%).

Disregard any peak with an area less chan the sum of the
areas of the epimer peaks in the chromatogram obtained with
solution (3) (0.05%).

EpimerA
In the chromatogram obtained with solution (1), as described
under Uniformity of delivered dose, the content of epimer A
(second peak) is 40.0% to 51.0% of the sum of the areas of
the two epimer peaks of budesonide.

ASSAY
Use the average of the individual results determined in the
test for Uniformity of delivered dose.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Budesonide.
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Budesonide Pressurised Inhalation
Action and use
Glucocorticoid.

DEFINTIlON
Budesonide Pressurised Inhalation is a suspension of
Budesonide in a suitable liquid in a pressurised container
fitted with a metering dose valve.

The pressurised inhalation complies with the requirements stated
underPreparations for Inhalation and with thefollowing
requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
that a consistent portion is deposited in the lungs. The fine
particle characteristics of preparations for inhalation are
determined using the method described in Appendix xn C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
Particles. The test and limits should be agreed with the
competent authority.

The water content is controlled to ensure the performance of
the product as justified and authorised by the competent
authority.

Content of'budesonlde, C1sH30106
80.0 to 120.0% of the amount stated to be delivered by
actuation of the valve.

IDENTIFICATION
A. Dilute a quantity of the pressurised inhalation with
sufficient waterto produce a solution containing 0.002% w/v
ofBudesonide and filter. The light absorption of the resulting
solution, Appendix II B, in the range 200 om to 350 run
exhibits a maximum only at 247 om.

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions) protected from
light.

SolventA 34 volumes of acetonitrile and 66 volumes of
phosphate buffer solution pH 3.2.

(1) Freeze the pressurised container and carefully open the
canister. Dissolve a quantity of me frozen contents containing
2 mg of Budesonide in 3.4 mL of acetonitrile. Mix with the
aid of ultrasound and add sufficient phosphate buffer solution
pH 3.2 to produce 10 mL and IiIter.

(2) Dilute I volume of solution (I) to 200 volumes with
solvent A.

(3) Dilute I volume of solution (2) to 10 volumes with
solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-copped octad«ylsilyl saita gelfor chromawgraphy
(3 urn) (Spherisorb OD82 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 50°.

(e) Use a detection wavelength of 240 run.

(I) Inject 100 ~ of each solution.

www.webofpharma.com



2022 Buffered Cream 111-251

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Budesonide.

If another antimicrobial preservative replaces Chlorocresol in
this formulation, the suitability of the Cream as a diluent
should be confirmed before use.

Extemporaneous preparation
Melt the Emulsifying Ointment with the aid of gentle heat.
In a vessel that can be closed, heat about 650 g of Purified
Water to about 60°; add the Chlorocresol and, when it melts,
vigorously shake the closed vessel to effect dissolution.
Dissolve the Disodiwn Hydrogen Phosphate Dodecahydrate
and the Citric Acid Monohydrate in the chlorocresol
solution. Add the aqueous phase to the melted ointment
when both are at about 60°. Stir gently until cool, add
sufficient Purified Water to produce 1000 g and mix.

(I) Solution A.

(2) 0.002% wlv of budesonide BPCRS in solvent A.

CHRo.MATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with end-capped oaadecylsily/ silica gelfor chromatography
(3 pm) (Spherisorb ODS2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 50°.

(e) Use a detection wavelength of 240 run.

(I) Inject 20 ~IL of eacb solution.

MOBILE PHASE

2 volumes of ethanol, 34 volumes of acetonitrile and
66 volumes of phosphate buffer solution pH 3.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peaks due to
epimer Band epimer A is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C25HJ406 in the pressurised
inhalation from the sum of the areas of the two budesonide
epimer peaks and using the declared content of C25H3406 in
budesonide BPCRS.
Determine the content of active ingredient a second and
third time by repeating the procedure on the middle 10 and
on the last 10 successive combined actuations of the valve, as
estimated from the number of deliveries available from the
container as stated on the label. For each of the three
determinations me average content of C25H3406 delivered by
a single actuation of me valve is within the limits stated
under Content of budesonide.

MOBILE PHASE

iHobile phase A 2 volumes of ethanol, 34 volumes of
acetonitrile and 66 volumes of phosphate buffer solution pH 3.2.

Mobile phase B Equal volumes of acetonitrile and phosphate
buffer solution pH 3.2.

Time Mobile phase A Mobile phase B Comment

(Minutes) (%vlv) (% vlv)

0-38 100 0 isocratic

38-50 100-)0 0--)100 linear gradient

50-60 0 100 lsocratc

60-61 0-)100 100-)0 linear gradient

61-70 100 0 re-equilibration

When me chromatograms are recorded under the prescribed
conditions the retention time relative to budesonide epimer B
(retention time about 17 minutes) is epimer A, about 1.1.

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (2), the resolution
between the peaks due to epimer Band epimer A is at least
1.5;
in the chromatogram obtained with solution (3), the signal-to
noise ratio of each of the peaks due to epimer A and epimer B
is at least 10.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the swn of
the areas of the epimer peaks in the chromatogram obtained
with solution (2) (0.5%);

the sum of the areas of any secondary peaks is not greater than
3 times the sum of the areas of me epimer peaks in the
chromatogram obtained with solution (2) (1.5%).

Disregard any peak with an area less than the sum of the
areas of the epimer peaks in the chromatogram obtained with
solution (3) (0.05%).

EplmerA
In the chromatogram obtained with solution (1), as described
under Assay, the content of epimer A (second peak) is 40.0%
to 51.0% of the sum of the areas of the two epimer peaks of
budesonide.

ASSAY
Protect me solutions from light.

Determine the content of active ingredient delivered by the
first 10 successive combined actuations of the valve after
priming. Carry out the procedure for Content of active
ingredient delivered by actuation of the valve described under
Appendix xn C, beginning at the words 'Remove the
pressurised container from the actuator ... ' and ending at the
words c••• to the volume specified in me monograph', using
32 mL of acetonitrile in the vessel. Transfer the combined
solution and washings obtained from the set of 10 combined
actuations to a flask so that, on dilution to volume with
appropriate amounts of acetonitrile and phosphate buffer solution
pH 3.2, the final solution contains 0.002% wlv of Budesonide
in solvent A, as described under Related substances
(solution A). Determine the content of active ingredient in
the 10 combined actuations using the following method of
analysis.

Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions.

Buffered Cream
DEFINITION

Emulsifying Ointment
Disodiwn Hydrogen Phosphate
Dodecahydrate
Citric Acid Monohydrate
Chlorocresol
PurifiedWater. freshly boiledand cooled

300 •
25.

5.
1 •

Sufficient (0 produce 1000 g
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The ,ream complies with the requirements statedunder Topical
Semi-solid Preparations and with thefollowing requirements.

TESTS
Acldlty
pH, 5.7 to 6.3, determined directly on the cream,
AppendixVL

STORAGE
If Buffered Cream is kept in aluminiwn tubes, their inner
surfaces should be coatedwith a suitable lacquer.

Bumetanide Injection
Action and use
Loop diuretic.

DEFINITION
Bumetanide Injection is a sterilesolutionof Bwnetanidein
Water for Injections.
The injection complies withthe requirements slatedunder
Parenreral Preparations and with thefollowing requirements.

Content ofbumetanide, C17H2oN'20SS
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the injection containing 10 mg of
Bwnetanidewith 20 mL of ether, filter the etherlayer
through anhydrous sodium sulfate and evaporate to dryness
using a rotary evaporator. The infrared absorption SjJetltum of
the residue, Appendix n A, is concordant with the re/erena
spectrum ofbumetanide (RS 033).
B. In the Assay,the retention time of the principal peakin
the chromatogram obtainedwith solution (1) is similar to
that of the principal peakin the chromatogram obtained with
solution (2).

TESTS
Acidlty or alkalinity
pH, 6.0 to 7.8, Appendix V L.

Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Adjust the pH of a quantity of the injection containing
5 mg of Bumetanide to 12 using O.lM sodium hydroxide and
extract with two 20 mL quantities of ether. Discard the ether,
adjust the pH to 4 using 1M acetic add, extract with two
further 20 mL quantities of ether, dry the ether by :filtering
through anhydrous sodium sulfat<, wash the filter with 5 mL of
ether and evaporate the combined filtrate and washings to
dryness using a rotary evaporator. Dissolve the residue in
5 mL of methanol and centrifuge. Evaporate the supernatant
liquid to dryness using a rotary evaporator and dissolve the
residue in 0.5 mL of mahanol.

(2) Dilute I volume of solution (1) to 10 volumes with
methanol and further dilute 1 volume of thissolution to
30 volumes with methanol.
(3) Dilute I volume of solution (2) to 3 volumes with
methanol.
(4) 0.005% wlv of 3-amina-4-phenoxy-5-sulfamoylbenzoic
acidBPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelFZ54 (Merck silica gel 60 F254

plates aresuitable).
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(b) Use the mobile phase as described below.

(c) Apply 25l!L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dry in airand examine under
ultraviolet lighc (365 nm).

MOBILE PHASE

2.5 volumes of methanol, 10 volumesof glacial oatic add,
10 volumes of cyclohexane and 80 volumes of chlorofonn.

LIMtTS

In the chromatogram obtainedwith solution (1):

any secondary spotcorresponding to 3-amino-4-phenoxy-5
sulfamoylbenzoic acid is not more intense thanthe spot in
the chromatogram obtainedwith solution (4) (0.5%);
any othersecondary spot is not more intense than the spot in
the chromatogram obtainedwith solution (2) (0.3%);
and not more than two other such spots are more intense
than the spot in the chromatogram obtained withsolution (3)
(0.1%).

ASSAY
Carry Out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) Dilute a quantity of the injection containing 2.5 mg of
Bumetanide to 20 mL using a mixture of 2 volumes of glacial
acetic acid, 5 volumes of tetrahydrofuron and 45 volumes of
methanol.
(2) Dilute 10 mL of a 0.025% wlv solution of
bumetanide BPCRS in a mixture of 2 volumesof glacial acetic
add, 5 volumes of tetrahydrofuron and 45 volumes of methanol
to 20 mL with water.
(3) 0.0125% wlv of 3-amino-4-phenaxy-5-sulfamoylbenzoic
acidBPCRS in solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 ern x 3.9 mrn) packed
with end-capped octadecylsilyl s~ka gelfor chromatography
(10 urn) (~Bondapak ODS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(e) Use a flow rateof 1 mLper minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of254 run.

<0 Inject 20 ~L of each solution.

MOBILE PHASE

2 volumes of glacial acetic acid, 5 volumes of tetrahydrofuran,
45 volwnes of waterand 50 volumes of methanol.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor betweenthe two
principal peaksis at least 15.

DETERMINATION OF CONTENT

Calculate the content ofC'7H2oN20,S using the declared
content of C17H2oN20,S in bumetanideBPCRS.
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Bumetanide Oral Solution
Action and use
Loop diuretic.

DEFINITION
Bumetanide Oral Solution is a solution of Bumetanide in a
suitable flavoured vehicle.

The oralsolution complies with the requirements statedunderOral
Liquidsand with thefollowing requirements.

Content of bumetanlde, C17HzoN'zOsS
95.0 to 105.0% of the stated amount

IDENTIFICATION
A. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (2) corresponds to that
in die chromatogram obtained with solution (5).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out' the method for thin-layerchromaUJgraphy,
AppendixHl A, using a silica gel F254 precoated plate
(Merck silica gel 60 F254 plates are suitable) and a mixture of
2.5 volumes of methanol, 10 volumes ofgladal acetic acid,
10 volumes of cyclohexane and 80 volwnes of chloroform as
the mobile phase. Apply separately to the plate 25 1'1. of each
of the following solutions. For solution (1) mix a quantity of
the oral solution containing 2 mg of Bumetanide with 10 mL
of waterand 0.6 mL of 1M hydrochloric acid, add 5 mL of
ethyl autate, shake for 15 minutes, centrifuge and decant the
ethyl acetate. Add a further 5 mL of ethyl a<eta'" to the
residue, shake for 15 minutes, centrifuge and decant the ethyl
acetate. Evaporate the combined ethyl acetate extracts to
dryness using a rotary evaporator and dissolve the residue in
0.5 mL of methanol. For solution (2) dilute 1 volume of
solution (1) to 10 volumes with methanol. For solution (3)
dilute 1 volwne of solution (2) to 10 volwnes with methanol
and further dilute I volume of this solution to 3 volumes
with methanol. For solution (4) dilute 1 volwne of solution
(2) to 100 volumes with methanol. Solution (5) contains
0.040% wlv of bumetanide BPCRS in methanol. Solution (6)
contains 0.002% wlv of 3-amino-4-phenoxy-5-sulfamoylbenzDic
acidBPCRS in methanol. After removal of the plate, allow it
to dry in air and examine under ultraviokt light (365 nm).
Any secondary spot in the chromatogram obtained with
solution (1) corresponding to 3-amino-4-phenoxy-5
sulfamoyl-benzoic acid is not more intense than the spot in
the chromatogram obtained with solution (6) (0.5%), any
other secondary spot is not more intense than the spot in the
chromatogram obtained with solution (3) (0.3%) and not
more than two other such spots are more intense than the
spot in the chromatogram obtained with solution (4) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. For solution
(I) mix a quantity of the oral solution containing 2.5 mg of
Bumetanide with 12.5 mL of waterand 0.8 mL of
1M hydrochloric acid, add 10 mL of ethyl a<eta"', shake for
15 minutes, centrifuge and decant the ethyl acetate. Repeat
the extraction procedure twice using a further two 10-mL
quantities of ethyl acetate and beginning at the words 'add
10 mL of ... '. Evaporate the combined ethyl acetate extracts
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to dryness using a rotary evaporator, dissolve the residue in
10 mL of a mixture of 2 volwnes of glacial acetu; acid,
5 volumes of tetrabydrcfuran and 45 volwnes of methanoland
dilute to 20 mL with water. For solution (2) dilute 5 mL of a
0.025% wlv solution of bumeumide BPCRS in a mixture of
2 volumes of glacial acetic acid, 5 volumes of tetmhydrofuran
and 45 volwnes of methanoland dilute to 10 mL with water.
Inject 20 J.lLof each solution. Solution (3) contains
0.0125% w/v of 3-amino-4-phenoxy-5-su/famay/-benzoic
acid BPCRS in solution (2).

The chromatographic procedure may be carried out using
(a) a stainless steel colwnn (30 em x 4 nun) packed with
end-eapped ocladecylsi/yl SIlica gelfor chromatography (10 urn)
<ltBondapak ODS is suitable), (b) a mixture of 2 volumes of
glacial acetic acid, 5 volumes of tetrahydrofuran, 45 volumes of
waterand 50 volumes of methanolas the mobile phase with a
flow rate of I mL per minute and (c) a detection wavelength
of254 nm.

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factorbetween the two
principal peaks is at least 15.0...

Determine the weightpermL of the oral solution,
Appendix V G, and calculate the content of C17H2oN205S,
weight in volume, using the declared content of
C17H2oN20,S in bumeumide BPCRS.

Bumetanide Tablets
Action and use
Loop diuretic.

DEFINITION
Bumetanide Tablets contain Bumetanide.

The tablets complywith the requirements Slated under Tablets and
with the following requirements.

Content ofbumetanlde, Cl7HzoN'zOsS
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
50 mg of Bumetanide with 25 mL of ether, filter through
anhydrous sodium suI/ate and evaporate the filtrate to dryness
using a rotary evaporator. The infrared absorption spectrum of
the residue, Appendix IT A, is concordant with the reference
spectrum of bumeranide (RS 033).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) is similar to
that of the peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for thin-layer chromategraphy,
Appendix ill AJ using the following solutions.

(I) Shake mechanicaUy a quantity of the powdered tablets
containing 12.5 mg of Bumetanide with 20 mL of a mixture
of equal volumes of acetonitrile and methanol for 20 minutes,
centrifuge for 10 minutes, decant and reserve the supernatant
liquid. Extract the residue with 5 mL of a mixture of equal
volwnes of acetonitrile and methanol, shaking mechanically for
30 seconds, centrifuge for 10 minutes, decant and combine
the extracts. Evaporate the combined extracts to dryness
under reduced pressure, dissolve the residue in 0.5 mL of
methanoland centrifuge for 10 minutes.
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(2) Dilute I volume of solution (1) to 100 volumes with
methanol and further dilute 3 volumes of this solution to
10 voiumes with methanol.
(3) Dilute I volume of solution (1) to 10 volumes with
methanol and further dilute 1 volume of this solution to
100 volwnes with methanol.

CHROl\lATOGRAPHIC CONDITIONS

(a) Use a precoated 'TI.C silica gelFm plate (Merck silica gel
60 F 254 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, allow it to dry in air and
examine under ultraviolet light (254 nm).

MOBILE PHASE

2.5 volumes of methanol, 10 volwnes ofglacial acetic acid,
10 volumes of cydohexane and 80 volumes of ch/orojonn.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (I):

is not more intense than the spot in the chromatogram
obtained with solution (2) (0.3%);

and not more than three such spots are more intense than
the spot in the chromatogram obtained. with solution (3)
(0.1%).

Uniformity ofcontent
Tablets containing less than 2 mg andlor less than 2% wlw
of Bumetanide comply with 'the requirements stated under
Tablets using me following method of analysis. Carry out the
method for liquidchromatography, Appendix ill D, using the
following solutions.

(1) Dissolve one tablet in 10 mL of a mixture of 2 volumes
ofglacial acetic acid, 5 volumes of tetrahydrojuran and
45 volumes of methanol, shake with the aid of ultrasound for
5 minutes, dilute to 20 mL with water, filter and use the
filtrate.

(2) Dilute 10 mL of a 0.010% wlv solution of
bumetanide BPCRS in a mixture of 2 volumes of glcuial acetic
acid, 5 volumes of tetrahydrojuran and 45 volumes of methanol
to 20 mL whh water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Assay may
be used.

DETERt\tINATION Of CONTENT

Calculate the content of CI7H2oN20SS in each tablet using
the declared content of Cl7H2ON20SS in bumetanide BPCRS.

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) Dissolve a quantity of the powdered tablets containing
2.5 mg of Bumeranide in 10 mL ofa mixture of2 volumes
of glacial acetic acid, 5 volumes of tetrahydrojuran and
45 volwnes of methanol, shake with the aid of ultrasound for
5 minutes, dilute to 20 mL with water, filter and use the
filtrate.

(2) Dilute 10 mL of a 0.025% wlv solution of
bumetanide BPCRS in a mixture of 2 volumes of glacial acetic
acid, 5 volumes of tetrahydrofuran and 45 volumes of methanol
to 20 mL with water.
(3) 0.0125% wlv of 3-amino-4-phenoxy-5-suiJamoylbenzoi<
acidBPCRS in solution (2).
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with end-capped octad«:yisiiyi sili4a gelfor chromatography
(10 urn) wBondapak ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

2 volumes of glacial acetic acid, 5 volwnes of tetrahydrojurall,
45 volumes of water and 50 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two

principal peaks is at least 15.

DETERMINATION OF CONTENT

Calculate the content of C17H2oNzOsS in the tablets using
the declared content of C17H2oN205S in bumeumide BPCRS.

Bumetanide and Potassium Prolonged
release Tablets
Bumetanide and Prolonged-release Potassiwn Tablets

Bumeumide and Potassium Prolonged-release Tablets from
dijfernu manufauurers, whilst romplying with the requirements oj
the monograph, arenot interchangeable unless otherwise justified
and autlwrised.

Action and use
Loop diuretic.

DEFINITION
Bumetanide and Potassium Prolonged-release Tablets
contain Burnetanide and Potassium Chloride. They are
formulated so that the Potassium Chloride is released over a
period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Potassium Chloride. The dissolution
profile reflects the in viw performance which in rum is
compatible with the dosage schedule recommended by the
manufacturer,
The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content ofbumetanide, Cl7HzoN'zOsS
92.5 to 107.5% of the staled amount.

Content of potassium chloride, KCl
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the test for Related substances the spot in the
chromatogram obtained with solution (1) is similar in
position, size and intensity to the spot in the chromatogram
obtained with solution (2).

B. Examine the filtrate obtained in the test for Uniformity of
content by fluorescence spectrophotometry, Appendix ITE, using
an excitation wavelength of 350 run. The solution emits light
at 445 nm.
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C. Dissolve a quantity of the powdered tablets containing
0.1 g of Potassium Chloride as completely as possible in
2 mL of WGk"r and filter. The filtrate yields reaction A
characteristic of potassium salts, Appendix VI.

D. Dissolve a quantity of the powdered tablets containing
0.02 g of Potassium Chloride as completely as possible in
2 mL of waterand filter. The filtrate yields reaction A
characteristic of chlorides, Appendix VI.

TESTS
Dissolution

For bumetanide
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII EI, using Apparatus 2. Use as the medium
900 mL of waterand rotate the paddle at 100 revolutions per
minute. Withdraw a sample of 10 mL of the medium, filter
and measure the fluorescence, Appendix Il E, using an
excitation wavelength of 350 TIm and an emission wavelength
of 445 nm and water in the reference cell. Measure the
fluorescence of a 0.04% wlv solution of bumetanide BPCRS in
ethanol (96%) diluted to a suitable concentration with water
under the same conditions and calculate the total content of
C17H2oN"20jS in the medium from the fluorescences
obtained and from the declared content of Cl1H20N20jS in
bumetanide BPCRS.

Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using a high-performance silica gel F2j4
plate (Merck 5629 plates are suitable) and a mixture of
2.5 volumes of methanol, 10 volumes of gladal acetic acid,
10 volumes of cyclohexane and 80 volumes of chlorotorm as
the mobile phase but allowing the solvent front to ascend
8 em above the line of application. Apply separately to the
plate 10 IlL of each of solutions (1) and (2) and 5 ~L of
solution (3). For solution (1) add 10 mL of a 0.1 % wlv
solution of citric acid to a number of whole tablets containing,
in total, 1 mg of Bumeranide, shake for 10 minutes, remove
and discard the cores, extract the solution with two 20-mL
quantities of ether, evaporate the combined extracts to
dryness under reduced pressure and dissolve the residue in
0.5 mL of ethylacetate. For solution (2) add 2 mL of a
0.20% wlv solution of bumetanide BPCRS in ethylacetate to
10 mL of a 0.1 % wlv solution of citnc acid, shake for
15 minutes, centrifuge and use the ethyl acetate layer.
For solution (3) mix 1 mL of a 0.20% wlv solution of
3-amina-4-phenoxy-5-,uJfamoylbenzoic acidBPCRS in ethyl
acetate and 1 mL of a 0.20% wlv solution of
bumeumide BPCRS in ethyl acetate, add sufficient ethyl acetate
to produce 100 mL, add 2 mL of this soiution to 10 mL of a
0.1 % w/v solution of citric add, shake for 15 minutes and use
the ethyl acetate layer. After removal of the plate, allow it to
dry in air and examine under ultraviolet lighl (365 nm).
Any secondary spot in the chromatogram obtained with
solution (1) corresponding to 3-amin0-4-phenoxy-5
sulfamoylbenzoic acid is not more intense than the
corresponding spot in the chromatogram obtained with
solution (3) (0.5%) and any other secondary spot is not more
intense than the spot due to bumetanide in the
chromatogram obtained with solution (3) (0.5%).

Uniformity of content
Tablets containing less than 2 rng of Bumetanide comply
with the requirements stated below. Carry out the method
for liquidchromatography, Appendix ill D, using the following
solutions. For solution (1) shake one tablet in 0.5 mL of
methanolfor 3 minutes, add 9 mL of the mobile phase and
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shake for 30 minutes. Filter to remove the tablet core, add
sufficient of the mobile phase to produce 10 mL, centrifuge
for 15 minutes and usc the supernatant liquid. If the
supernatant liquid is cloudy, filter through a 0.45-J.lrn
membrane filter (Millipore Millex. is suitable), discarding the
first 2 mL of filtrate. For solution (2) dilute 5 mL of a
0.1 % wlv solution of bumeumide BPCRS in methanolto
100 mL with the mobile phase.

The chromatographic procedure described under Assay may
be used.

Calculate the content of C17H2oN20SS in each tablet using
the declared content of CI7HzON20jS in bumetanide BPCRS.
The tablets comply with the test if not more than one of the
individual values is outside the range 85% to 115% of the
average value and none is outside the limits 75% to 125% of
the average value. If two or three individual values are
outside the limits 85% £0 J 15% of the average value and
none is outside the limits 75% to 125%, repeat the
determination on a further 20 tablets taken at random.
The tablets comply with the test if in the total number of
tablets tested not more than three individual values are
outside the limits 85% to 115% and none is outside the
limits 75% to 125% of the average value.

ASSAY
For burnetanide
Carry out the method for liquidchromatography,
Appendix In D, using the following solutions. For solution
(1) shake a number of whole tablets containing 5 mg of
Bumetanide in 5 mL of methanolfor 3 minutes, add 90 mL
of the mobile phase and shake for 30 minutes. Filter to
remove the tablet cores, add sufficient of the mobile phase to
produce 100 ml., centrifuge for 15 minutes and use the
supernatant liquid. If the supernatant liquid is cloudy, filter
through a 0.45-J.lm membrane filter (Millipore Millex is
suitable), discarding the first 2 mL of filtrate. For solution
(2) dilute 5 mL of a 0.1 % wlv solution of bumetanide BPCRS
in merhanol to 100 mL with the mobile phase. Solution (3)
contains 0.005% wlv of 3-amino-4-phenoxy-5-sul/amoylbenzoic
acidBPCRS in solution (2).

The chromatographic procedure may be carried out using
(a) a stainless steel colwnn (12.5 em x 4 mm) packed with
oaadecylsilyl silica gelfor chromatography (5 um) (Lichrospher
100 RP-18 is suitable), (b) a mixture of 2 volumes of glacial
acetic acid, 5 volumes of tetrahydrofuran, 45 volumes of waler
and 50 volumes of methanolas the mobile phase with a flow
rate of 1 mL per minute and (c) a detection wavelength of
254 run. Inject separately 20 ~L of each solution.

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaks is at least 15.

Calculate the content of C I7HzoN"zOjS in the tablets using
the declared content of C17l:!2oN205S in bumeumide BPCRS.

For pota$$ium chloride
Shake 20 whole tablets with 800 mL of waterfor 15 minutes,
heating on a water bath if necessary, and allow to stand for
24 hours. Add sufficient water to produce 1000 mL, filter
and dilute a portion of the filtrate to a suitable concentration.
Carry out the method for atomic emission spectrophotometry,
Appendix Il D, measuring at 766.5 run and using potassium
standardsolution (600 ppm K), suitably diluted with water, to
prepare the standard solutions. Each mg of potassium is
equivalent to 1.908 mg of KCI.
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Bupivacaine Injection
Action and use
Local anaesthetic.

DEFINITION
Bupivacaine Injection is a sterile solution of Bupivacaine
Hydrochloride in Water for Injections.

The injection complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of anhydrous bupivacalne hydrochloride,
C,sH"N,O,HCl
92.5 to 107.5% of the stated amount,

CHARACTERISTICS
A colourless or almost colourless solution.

IDENTIFICATION
A. To a volume of the injection containing the equivalent of
25 mg of anhydrous bupivacaine hydrochloride add 2 mL of
13.5M ammonia, shake and filter. Wash the precipitate with.
waterand dry at 60° at a pressure of2 kPa for 16 hours.
The infrared absorption spearum of the dried residue,
Appendix II A, is concordant with the reference spectrum of
bupivacaine (RS 034).

B. To a volume of the injection containing the equivalent of
50 mg of anhydrous bupivacaine hydrochloride add 2 mL of
a 10% w/v solution of disodium hydrogen orthophosphate and
sufficient iodinated potassium iodide solution to produce a
distinct brown colour. Remove the excess iodine by adding
O.lM sodium thiosulfate. No plnk colour is produced

TESTS
Acidity
pH, 4.0 to 6.5, Appendix V I.

2,6-IlinnethylatUIine
To a volume of the injection containing the equivalent of
25 mg of anhydrous bupivacaine hydrochloride add sufficient
water, if necessary, to produce 10 ml., add 2M sodium
hydroxide until the solution is just alkaline and extract with
three 5 mL quantities of d~hloromethane.Dry the combined
dichloromethane extracts over anhydrous sodium sulfate, filter)
wash with a further 5 mL of dishloromethane and evaporate
the filtrate to dryness using a rotary evaporator. Dissolve the
residue in 2 mL of methanol, add 1 mL of a 1% wlv solution
of 4-dimethylaminobenzaJdehyde in methanol and 2 mL of
glacial acetic acid and allow to stand at room temperature for
10 minutes. The yellow colour produced is not more intense
than the colour produced by repeating the operation using
10 mL of a solution in watercontaining 1 Ilg of
2,6-dimelhylanih"ne per mL in place of the injection
(400 ppm).

Bupivacaine-related bases
Carry out the method for thin-layer chroma",graphy,
Appendix ill A, using silica gel G as the coating substance
and a mixture of 0.1 volume of 13.5M ammonia and
100 volumes of methanol as the mobile phase but allowing
the solvent front to ascend 10 ern above the lin~ of
application. Apply separately to the plate 10 ~ of each of
the following solutions. For solution (1) evaporate a volume
of the injection containing the equivalent of 0.1 g of
anhydrous bupivacaine hydrochloride using a rotary
evaporator, add sufficient methanolto the residue to produce
2 mL, mix, centrifuge and use the supernatant liquid.
For solution (2) dilute 1 volume of solution (I) to
100 volumes with methanol After removal of the plate, allow
h to dry in air and spray with dilute potassium iodobismuthate
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solution. Any secondary spotin the chromatogram obtained
with solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (l%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D) using the following solutions. For solution
(1) dilute a quantity of the injection with sufficient of the
mobile phase to produce a solution containing 0.0025% wlv
of anhydrous bupivacaine hydrochloride. Solution (2)
contains 0.0025% wlv of bupioacaine hydrochloride BPCRS in
the mobile phase. For solution (3) prepare a 0.1 % wlv
solution of 2,6-dimethylaniline in acetonitn're, dilute 10 volumes
to 20 volumes with me mobile phase and then dilute
1 volume of the resulting solution to 100 volumes with
solution (2).

The chromatographic procedure may be carried out using
(a) a stainless steel column (30 cm x 3.9 mm) packed with
end-copped O<tadecylsi!y1 silica geljor chroma",graphy (10 IUD)
(~Bondapak CI8 is suitable), (b) a mixtwe of 40 volumes of
0.02M phosphate buffer pH 8.0 and 60 volumes of au",nitrile
as me mobile phase with a flow rate of 1 mL per minute and
(c) a detection wavelength of 240 DDl. Inject 20 ~ of each
solution.

The test is not valid unless in me chromatogram obtained
with solution (3) the resolution faaor between the two
principal peaks is at least 8.
Calculate the content of C18H 28N20 ,HCI in the injection
using the declared content of C18H2aN20)HCI in bupivacaine
hydrochloride BPCRS.

LABELLING
The strength is stated in terms of the equivalent amount of
anhydrous bupivacaine hydrochloride in a suitable dose
volume.

Bupivacaine Heavy Injection
Bupivacaine and Dextrose Iniection; Bupivacaine and
Glucose Injection

Action and use
Local anaesthetic.

IlEFINITION
Bupivacaine Heavy Injection is a sterile solution of
Bupivacaine Hydrochloride and either Glucose or Glucose
Monohydrate in Water for Injections. No preservative is
added. The inclusion of glucose in the formulation assists the
gravitational flow of the injection when administered.

The injection complies WJih the requirements statedunder
Parenteral Preparations and with thejolWwing requirements.

Content of bupivacaine hydrochloride)
C,sH,sN,O,HCl,H,O
95.0 to 105.0% of the stated amount.

Content of glucose monohydrate, CJ-I1206,H20
72.0 to 88.0 mg per mI.

CHARACTERISTICS
A clear, colourless solution.

IDENTIFICATION
A. To a volume of the injection containing 50 mg of
Bupivacaine Hydrochloride add sufficient 2M sodium
hydroxide to obtain a pH of 11 and extract with 25 mL of n
heptane. Dry the heptane extract over anhydrous sodium
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sulfate, filter,evaporate the filtrate to drynessusing a rotary
evaporator and dry at 60° at a pressure of 2 kPa for
16 hours.The infrared abSOIpUOIl spectrum of the dried
residue, Appendix II AJ is concordant with the reference
spectrum of bupivacaine (RS 034).
B. Dip, for 1 second, a suitable stickwith a reactive pad
containing glucose-oxidase, peroxidase and a hydrogen
donatingsubstance, such as tetramethylbenzidine, in the
injection. Observe the colourof the reactive pad; within
60 seconds me colour changes from yellow to green or blue.
C. In the Assay for bupivacaine, the chromatogram obtained
withsolution (1) shows a peak withthe same retention time
as the principal peak in the chromatogram obtained with
solution (2).

D. When heated withcupri-tartaric solution Rl, a copious
precipitate of copper(I) oxide is produced.

TESTS
Acidity
pH, 4.0 to 6.0, Appendix V L.

2,6-Dlmethyianiline
To 27.6 g of sodium dihydrogen phosphate monohydrate add
7 mL of a' solutioncontaining 8.9% wlv of disodium hydrogen
orthophosphate dihydrate and add sufficientwaterto produce
1000 mI...,'lfnecessary adjust the pH to 5.0 using
1Morthophosphoric acidor iM sodium hydroxide (buffer
solution).
Carry out the method for liquid chroma/f)graphy,
Appendix III D, using the following solutions in the mobile
phase.

(i) Dilute a volume of the injection with mobile phase if
necessary to contain 0.5% wlv of Bupivacaine Hydrochloride.

(2) 0.0004% wlv of 2,6-dim,thy{am1in,.
(3) 0.0002% wlv of 2,6-dimerhylaniline and 0.0002% wlv of
4-chloroanj/ine.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped oet4decylsilyl silica gelfor chromatography
(5 um) (Hypersil Elite is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(e) Use a flow rate of 1 mL per minute.

(d) Use ambient column temperature.

(e) Use an electrochemical detector (direct amperometry)
with a glassy carbon working electrode, a silver-silver chloride
reference electrode, held at + 0.9 V oxidation potential, and
a detector sensitivity of 20 nNV.
(I) Inject volume of 20 ~L of each solution.

MOBILE PHASE

A mixture of 4 volumes of acetonitrile and 6 volumes of buffer
solution containing 0.006% wlvdisodium edeuue and
0.055% wlv tetrabtuylammonium hydrogen sulfate RJ.
When the chromatogram is recorded under.the prescribed
conditions the retention time of 2,6-dimethylaniline is about
6.5 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to 2,6-dimethylaniline and 4-chloroaniline is
at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):
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the area of anypeak corresponding to 2,6-dimethylaniUne is
not greater than the area of anycorresponding peakin the
chromatogramobtained withsolution (2) (800 ppm).

5-Hydroxymethylfurfural and light absorbing
Impurities
Dilute a volume of me injection containing 1.0 g of Glucose
Monohydrate to 250 mL with water. The absorbance of the
resulting solution at the maximum at 284 run is not more
than 0.25, Appendix Il B.

Related substances
To 0.i8 g of sodium dihydrogen phosphate monohydrate and
2.9 g of disodium hydrogen orthophosphate dihydrate add
sufficient water to produce 1000 mL, if necessary adjust the
pH to 8.0 using 1M onhophosphoric acidor 1M sodium
hydroxid, (buffer solution).

Carry our the methodfor liquid chromatography,
Appendix III DJ using the following solutions.
(1) Dilute a volume of the injection if necessary to contain
0.5% wlv of Bupivacaine HydrocWoride.
(2) Dilute I volume of solution (i) to 200 volumes.

(3) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (15 em x 3.9 mm) packed
with ocrader:ylsi/y/ silica gelfor chromatography (I 0 urn)
(pBondapak is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Flow rateof 1.5 mL per minute.
(d) Use ambient column temperature.
(e) Use a detection wavelength 240 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

A mixture of 4 volumes of buffer solution and 6 volumes of
acetonitrile.

LIMITS

In the chromatogram obtained with solution (i):

the area of any secondary peak is not greater thanme area of
the principal peakin the chromatogram obtained with
solution (2) (0.5%);

the totalarea of anysecondary peaks is not greater than twice
the area of the principal peakin the chromatogram obtained
with solution (2) (1.0%);

Disregard any peakwith an area less than that of the
principal peak in the chromatogram obtained withsolution
(3) (0.05%) and any peak corresponding to
2,6-dimethylaniline.

ASSAY
For bupivucCl.,·ne hydrochloride
Carry out the methodfor liquid chromatography,
Appendix III D, usingthe following solutions in the mobile
phase.
(1) Dilute a volume of the injection if necessary to contain
0.05% wlv of Bupivacaine Hydrochloride.
(2) 0.05% wlv of bupiuacaine hydmchlotide BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.
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DETERt\lINATION OF CONTENT

Calculate the content of ClsH2SN20,HCI,HzO in the
injectionusing the declared content of ClsH28NzO,HCl,HzO
in bupivacaine hydrochlonae BPCRS.

For glucose
To a quantitycontaining the equivalent of 2 to 5 g of
glucose) CJIIZ06J add 0.2 mL of 5M ammonia and sufficient
waler to produce 100 mL Mix well, allow to stand for
30 minutes and measure the oplical rotation in a 2-dm tube,
Appendix V F. The observed rotation in degrees multiplied
by 0.9477 represents the weight in g of glucose, C6H1206J in
the quantityof the injection takenfor assay.

LABELLING
The strength is stated In terms of the equivalent amount of
bupivacaine hydrochloride and in terms of me equivalent
amount of glucose, C6H1Z06 in a suitable dose-volume.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity F (2,6-dimethylaniline) listed
underBupivacaine Hydrochloride and

OHC-<O~U OH

1. 5-hydroxymethylfurfural (5-(hydroxymethyl)furan-2
carbaldehyde).

Bupivacaine and Adrenaline Injection /
Bupivacaine and Epinephrine Injection
Action and use
Local anaesthetic.

DEFINITION
Bupivacaine and Adrenaline Injection is a sterile solutionof
Bupivacaine Hydrochloride and Adrenaline Acid Tartrate in
Water for Injections.
The injection complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of anhydrous bupivacaine hydrochloride,
CIlIH"N,O,HCI
92.5 to 107.5% of the stated amount,

Content of adrenaline, C9H13NOJ
80.0 to 120.0% of the stated amount.

CHARACTERISTICS
A colourless or almost colourless solution.

IDENTIFICATION
A. Carry out the method for thin-layer chromaUJgraphy,
Appendix ill A, using a silica gel precoatedplate (Merck
silica gel G60 plates are suitable) and a mixture of 5 volumes
of methanol and 95 volumes of dichioromethanees the mobile
phase. Apply separately to the plate 5 l'1. of each of the
following solutions. For solution (1) dilute a quantity of me
injection, if necessary, with water to produce a solution
containing 0.2% wlv of Bupivacaine Hydrochloride. Solution
(2) contains 0.2% wlv of bupivacaine hydrochloride BPCRS in
water. Solution (3) contains 0.2% wlv of bupivcuaine
hydrochloride BPCRS and 0.2% wlv of lidocaine
hydrochloride BPCRS in water. After removal of the plate, dry
it in a current of cold air, heat at 110° for 1 hour, place the
hot plate in a tank. of chlorine gas prepared by the addition
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of hydrochloric acidto a 5% wlvsolution of potassium
permanganau contained in a beaker placed in the tank and
allow to stand for 2 minutes. Dry the plate in a current of
cold air until an area of the plate below the line of
application gives at most a veryfaint blue colour with a
0.5% w/v solutionofpolassium iodide instarch mucilage; avoid
prolonged exposure to cold air. Spraythe plate with a
0.5% wlv solutionof potassium iodide in starch mucilage.
The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained withsolution (2). The test is not valid unless the
chromatogram obtained withsolution (3) shows two dearly
separated principal spots.
B. In the Assayfor adrenaline, the chromatogram obtained
with solution (2) shows a peakwith the same retention time
as the principal peakin the chromatogram obtained with
solution (I).

TESTS
Acidity
pH, 3.0 to 5.5, Appendix V L.

2,6-Dlmethylanlllne; Related bases
Complieswith the requirements stated underBupivacaine
Injection.

ASSAY
For anhydrous bupiuacoine hydrochloride
Carry out the Assay described underBupivacaine Injection.
For adrenaline
Dissolve 8.0 g of tetramethylammonium hydrogen sulfate, 2.2 g
of sodium heptanesulfimate and 2 rnLof O.IM disodium edetate
in a mixture of 900 mL of waterand 100 mL of methanol,
adjust the pH to 3.5 with 1Msodium hydroxide and filter
through glass micro fibre paper underreduced pressure
(solution A). Carry out the method for liquidchromatography,
Appendix ill D) usingthe following solutions. For solution
(I) dilute 5 mL of a 0.001% wlv solution of adrenaline acid
tartrate BPCRS to 10 mLwith solution A. For solution (2)
dilute the injection, if necessary, to producea solution
containing the equivalent of 0.0005% wlv of adrenaline and
dilute 5 mL of the resulting solution [0 10 mL with
solution A. For solution (3) mix 5 mL of solution (I) with
5 mL of a 0.001% wlvsolution of noradrenaline acid tartrate
in the mobile phase.
The chromatographic procedure may be carried out using
(a) a stainless steel column (10 ern x 4.6 mm) packed with
end-capped octodecylsilyl silica Cdfor chromaUJgraphy (5 pm)
(Nucleosil CIS is suitable), (b) as the mobile phase with a
flow rate of 2 mL per minutea solutionprepared by adding
4.0 g of tetramethylammonium hydrogen sulfate, 1.1 g of sodium
heptanesulfonase and 2 rnLof O.IM disodium edetate to a
mixture of 950 mL of waterand 50 mL of methanol and
adjusting the pH. of the mixture to 3.5 with 1M sodium
hydroxide and (c) a detection wavelength of 205 urn.

The test is not valid unless the resolution factor between the
two principal peaks in the chromatogram obtained with
solution (3) is at least2.0.
Calculate the contentof C9Hl~03 in the injection using the
declared contentofCgH13N0 3 in adrenaline acid
torlTtlte BPCRS.

STORAGE
Bupivacaine and Adrenaline Injection should be protected
from light.

www.webofpharma.com



2022

LABELLING
The quantities of the active ingredients are stated in terms of
the equivalent amounts of anhydrous bupivacaine
hydrochloride and adrenaline (epinephrine).

Bupivacaine and Diamorphine Injection
NOTE: This monograph has been developed to cover unlicensed
formukuions.

Action and use
Spinal anaesthetic; analgesic.

DEFINITION
Bupivacaine and Diamorphine Injection is a sterile solution
of Bupivacaine Hydrochloride and Diamorphine
Hydrochloride, made isotonic with Sodiwn Chloride, in
Water for Injections.

The injection complies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.
W7Jere appropriate) the injection also complies with the
requirements statedunderUnlicensed kledicines.

Content of anhydrous buplvacalne hydrochloride,
C18H,sN,O,HCI

95.0 [0 105.0% of the stated amount.

Content of diarnorphlne hydrochloride, C21HnNOs)
HCI,H,O
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. In the Assay, the retention times of the two principal
peaks in the chromatogram obtained with solution (I)
correspond to those in the chromatogram obtained with
solution (4).

B. Yields reaction A characteristic of chlorides, Appendix VI.

TESTS
Acidity
pH, 4.0 to 5.0, Appendix V L.

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in a 0.9% wlv
solution of sodium chloride.
(1) Dilute a quantity of the injection to produce a solution
containing the equivalent of 0.04% w/v of anhydrous
bupivacaine hydrochloride.

(2) 1% wlv of bupivacaine hydrochloride BPCRS.
(3) 0.03% wlv of diamorphine hydrochloride BPCRS.
(4) Mix I volume of solution (2) and I volwne of solution
(3) and add sufficient of a 0.9% wlv solution of sodium
chloride [0 produce 25 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with end-capped ocuufecylsilYl silica gelfor chromatography
(5 urn) (Spherisorb ODS2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 260 nm.

(I) Inject 10 ~L of each solution.
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When the chromatograms are recorded under the prescribed
conditions, the retention time of diamorphine hydrochloride
is about 3.5 minutes and the retention time of bupivacaine
hydrochloride is about 5.5 minutes.

MOBILE PHASE

45 volumes of acetonitrile and 55 volumes ofO.OlM sodium
heptanesulfontue, containing 0.0075M N,N-dimethyroctylamine,
which has been adjusted to pH 3.0 with orthophosphonc acid.

DETERMINATION OF CONTENT

Calculate the content of ClsH28N20,HCI and of
C21H2~05,HCI,H20in the injection using the declared
content of C1sH2aN20,HCI in bupiuacaine
hydrochloride BPCRS and the declared content of
C21H"NO"HCl,H,O in diamorphine hydrochloride BPCRS.

STORAGE
Bupivacaine and Diamorphine Injection should be protected
from light.

LABELLING
The label states that the injection is intended for epidural
administration. The quantity of Bupivacaine Hydrochloride is
stated in terms of the equivalent amount of anhydrous
bupivacaine hydrochloride.

Bupivacaine and Fentanyl Injection
Action and use
Spinal anaesthetic; analgesic.

DEFINITION
Bupivacaine and Fentanyl Injection is a sterile solution of
Bupivacaine Hydrochloride and Fentanyl Citrate, made
isotonic with Sodium Chloride, in Water for Injections.

The injection complies wilh the requirements stated under
Parenteral Preparations and with me following requirements.

Content of anhydrous bupivacaine hydrochloride,
C18H,sN,O,HCl

95.0 to 105.0% of the stated amount.

Content of fentanyl, CnH2sN'20
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 220 to
350 nm of the solution obtained in the Assay for anhydrous
bupivacaine hydrochloride exhibits two maxima, at 263 nm
and at 271 nm.
B. In the Assay for fentanyl, the chromatogram obtained with
solution (1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

C. Yields reaction A characteristic of chlorides and reaction B
characteristic of cioous, Appendix VI.

TESTS
Acidity
pH, 4.0 to 6.5, Appendix V L.

Related substances (anhydrous bupivacaine
hydrochloride)
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(1) Use the injection being examined.

(2) 0.0004% wlv of fentonyl citrate BPCRS in a 0.9% wlv
solution of sodium chloride.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with base-deactiuated octadecy/silyl silica gd for chromatography
(5 urn) (prontoSIL CI8 EPS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 206 om.

(f) Inject I0 ~L of each solution.

MOBILE PHASE

0.4 volumes of orthophosphotic add, 30 volumes of
acewnitnle RJ and 70 volumes of water.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than 0.3% by
normalisation;
the sum of the areas of any such peaks is not greater than
1.0% by normalisation.
Disregard any peak corresponding to the principal peak in
the chromatogram obtained with solution (2).

ASSAY
For anhydrous bupioacoine hydrochloride
Dilute a quantity of the injection to contain the equivalent of
0.005% wlv of anhydrous bupivacaine hydrochloride with
O.OIM hydrochloric acid. Measure the absorbance of the
resulting solution at me maximumat 263 nm,
Appendix II B. Calculate the content of C,.H,aN,O,HCl
taking 14 as the value of A(l %J 1 cm) at the maximum at
263 om.

Por fenumyl
Carry out the method for liquid chromawgraphy,
Appendix ill D J using the following solutions.
(1) Dilute a quantity of the injection, if necessary, with
sufficient of a 0.9% wlv solution of sodium chloride to produce
a solutioncontaining the equivalent of 0.0002% wlvof
fentanyl.
(2) 0.0003% wlv offentanyl citrate BPCRS in a 0.9% wlv
solution of sodium chloride.

CHROMATOGRAPI-UC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 rom) packed
with ni,rile silica gd for chromatography (5 urn) (Spherisorb
CN is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rateof 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 206 om.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

7 volumes of O.lM sodium heptanesulfonate containing
0.011 % w/v of N,N~d;methylccO'lam;neJ adjusted to pH 3.0
with orthophosphoric add, 30 volumes of aceumitrile RJ and
63 volumes of water.

DETERMINATION OF CONTENT

Calculate the contentof C22H2sN20 in the injection using
the declared contentof C22H2sN20 in fentanyl
"irate BPCRS.
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LABELLING
The quantities of the active ingredients are stated in terms of
the equivalent amounts of anhydrous bupivacaine
hydrochloride and fentanyl.

Buprenorphine Injection
Action and use
Opioid receptor partial agonist; analgesic.

DEFINITION
Buprenorphine Injection is a sterile solution containing
Buprenorphine Hydrochloride.
The injection complies wiJ.h the requirements stated under
Parenteral Preparations and wim thefollowing requirements.

Content ofbuprenorphine, C2~.nN04
95.0 to 105.0% of the statedamount.

IDENTIFICATION
A. To a quantity of me injection containing the equivalent of
0.3 mg of buprenorphine add 5 mL of water, add sufficient
dilute hydrochloric acid to tum litmuspaper red and add 1 mL
of potassium iodobismuthate solution. Anorange-red precipitate
is formed.
B. In the Assay, the retention time of the principal peak in
the chromatogram obtained withsolution (1) is similar to
that of the principal peakin the chromatogram obtained with
solution (2).

TESTS
Acidity
pH 3.5 to 5.5, Appendix V L.

Related substances
Carry out the method for liquidchromatagraphy,
Appendix III D, using the following solutions.
(1) Dilute a quantity of the injection, if necessary, with
sufficient methanol to produce a solution containing the
equivalent of 0.03% wlv ofbuprenorphine and filter.
(2) Dilute I volume of solution (I) to 100 volumes with
methanol, further dilute I volume of this solution to
2 volumes with methanol.
(3) 0.05% wlv of buprenorphine for system suitability EPCRS in
methanol.
(4) Dilute I volume of solution (2) to 5 volumes with
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (50 mm x 4.6 mm) packed
with ocladecylsilyl silica gd for chromatography (3.5 urn)
(Wate", SunFire CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a Row rateof 1.3 mL per minute.
(d) Use a column temperature of 30°.
(e) Use a detection wavelength of 240 om.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 10 volumes of acetonitrile and 90 volumes of
a 0.544% wlv solution of potassium dihydrogen orthophosphate
previously adjusted to pH 4.5 with daute onhophospluJric acid.
Mobile phase B acetonitrile
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Time Mobile phase A Mobile phase 8 Comment

(Minutes) (%v/v) (%vlv)

0-2 8. 11 isvctatic.

2-12 89-+64 11-)36 linear gradient

12-15 64-+41 36-.5. lsocratc

15·20 41-+39 59461 linear gradient

20-21 39-+89 61---)11 linear gradient

21-30 8. 11 re-equilibrnlion

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3») the resolution factor between the peaks due
(0 buprenorphine and buprenorphine impurity J is
at least 3.0.

LIMITS

Identify any peak corresponding to impurity G using solution
(3) and multiply the area of this peak by a correction factor
ofO.3.

In the chromatogram obtained with solution (1):

me area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the swn of the areas of any other secondary peaks is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (1%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for liquidchroma",graphy,
Appendix III D, using the following solutions.

(I) Dilute a quantity of the injection) if necessary, with
sufficient methanol to produce a solution containing the
equivalent of 0.01% w/v ofbuprenorphine and filter.

(2) 0.01 % wlv of buprenarphine hydrochloride BPCRS in
methanol.
(3) 0.05% wlv of buprenarphine for system suitability EPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may he used. Inject 10 j.lLof each solution.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to buprenorphine and buprenorphine impurity J is
at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of C29""tNO" in the injection using
the declared content of C29H4LN04,HCI in buprenorphine
hydrochloride BPCRS. Each mg of C,.HlINO"HCl is
equivalent to 0.9276 mg of C29H.uN04 • •

LABELLING
The quantity of me active ingredient is stated in terms of the
equivalent amount of buprenorphine.
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Buprenorphine Transdermal Patches
Action and use
Opioid receptor partial agonist; analgesic.

DEFINITION
Buprenorphine Transdennal Patches contain Buprenorphine
in a suitable matrix or reservoir presentation.

PRODUCTION
A suitable test is carried out to demonstrate the appropriate
release of buprencrphine.

The transdennal patches comply with the requirements stated
underTransdennal Patches and with thefollowing requirements.

Content of buprenorphine, C29H41N04
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Evaporate 10 mL of solution (1) obtained in the Assay to
dryness. Dissolve the residue in 5 mL of water, add sufficient
dilute bydrochkmc acid to tum litmus paper red and add I mL
of potassium iodobismuthate solution. An orange-red precipitate
is formed,

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) is similar to
that of the principal peak in me chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Remove the release liners from me patches. Mix, with the
aid of ultrasound, a quantity of whole patches with sufficient
methanol to produce a solution containing 0.1 % wlv of
Buprenorphine.

(2) Dilute I volume of solution (1) to 100 volumes with
methanol.
(3) 0.1 % wlv of buprenarphinefor system suitability EPCRS in
methanol.
(4) Dilute I volume of solution (2) to 10 volumes with
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (50 mm x 4.6 mm) packed
with octadecylsilyl silica gelfor chroma",graphy (3.5 pm)
(Wa,ets Sunfue CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.3 mL per minute.

(d) U5e a column temperature of30'.

(e) Use a detection wavelength of 240 nm.
(f) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phaseA 10 volumes of autonitri!e and 90 volumes of
a 0.544% wlv solution of potassium dihydrogen orthophosphate
previously adjusted to pH 4.5 with dilute orthophosphom acid.
Mob/Ie phaseB acetonitrile
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Time Mobile phase A Mobile phase B Comment DETERt'\UNATION OF CONTENT

(Minutes) (%YIv) (%vlv) Calculate the content of C29HuN04 in the transdermal
0-2 69 11 lsocretc patch using the declared content of C.29H<jiN04jHCl in

2-12 89~64 11-436 linear gradient
buprenorphine hydrochloride BPCRS_ Each mg of C'9H41NO."
HCl is equivalent (0 0.9276 mg of C"H.IlNO•.

12-15 64-441 36-+59 jsccrabc

15-20 41.....,39 59-+61 linear gradient
ASSAY
Use the average of the 10 results obtained in the test for

2()..21 39-489 61.....,11 lineargradient Uniformity of content.
21-30 69 11 (e-eqUi~bfation

When the chromatograms are recorded under the prescribed
conditions the retention times relative to buprenorphine
(retention time about 9 minutes) are impurity B, about 0.4,
buprenorphine N-oxide, about 0.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
buprenorphine and buprencrphine impurity J is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

identify any peak corresponding to impurity G using solution
(3) and multiply the area of this peak by a correction factor
of 0.3j

the area of any peak due to impurity B is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%);

the area of any peak due to buprenorphine N-oxide is not
greater than the area of the. principal peak in the
chromatogram obtained with solution (2) (1%)j

the area of any secondary peak is not greater than half the area
of the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any other secondary peaks is not
greater than 3.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (3.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Unifonnity of content
Comply with the requirements stated under unifonnity of
content, Appendix XD C3, Test C, with respect to the
individual content of each dosage unit and using the
following method of analysis.

Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) Remove the release liner from the patch, Place the patch
in a flask containing sufficient methanol to produce a solution
containing 0.1% wlv of Buprenorphine, mix with the aid of
ultrasound and filter.

(2) 0.01% wlv of buprenorphine hydrochkJride BPCRS in
methanol.

(3) 0.1 % wlv of buprenorphine for SY5rem suitability EPCRS in
methanol. ..

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions descnbed under Related
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
buprenorphine and buprenorphine impurity J is at least 3.0.

Buprenorphine Sublingual Tablets
Action and use
Opioid receptor partial agonist; analgesic.

DEFINITION
Buprenorphine Sublingual Tablets contain Buprenorphine
Hydrochloride. They may be flavoured.

The tablets comply with the requirements statedunderOromucosal
Preparations and with thefollowing requirements.

Content of buprenorphlne, C2.J"141N04
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Evaporate 10 mL of solution (I) obtained in the Assay to
dryness. Dissolve the residue in 5 mL of water, add sufficient
dilute hydrochloric acid to tum liomus paper red and add 1 mL
of potassium iodobismuthate solution. An orange-red precipitate
is formed.

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Mix, with the aid of ultrasound, a quantity of the
powdered tablets containing the equivalent of 4 mg of
buprencrphine with 4 mL of methanol and filter.

(2) Dilute 2 volumes of solution (I) to 100 volumes with
methanol.
(3) 0.1% wlv of buprenorphine fur system suitabrlity EPCRS in
methanol.
(4) Dilute 1 volume of solution (2) to 20 volumes with
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (50 mm x 4.6 mm) packed
with O<ladecylst7y/ silica gd for chromatography (3.5 urn)
(WatelS Sunfire CI8 is suitable).

(b) Use gradientelution and the mobile phase described
below.

(c) Use a flow rate of 1.3 mL per minute.

(d) Use a colwnn temperature 000°.

(e) Use a detection wavelength of 240 nm.

(I) Inject 10 pL of each solution.

MOBILE PHASE

Mobile phaseA 10 volumes of cuetonitrile and 90 volumes of
a 0.544% wlv solution of potassium dihydrogen urthoplwsphate
previously adjusted to pH 4.5 with dilute orthophosphoric acid.

Mobile phaseB aceronirrile
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Time Mobile phase A Mobile phase B Comment

(Mlnules) (%vlv) (%vIY)

0-2 69 11 tsocratc

2·12 89-+64 11---)36 jinear gradient

12·15 64-.+41 36->59 tsccratc

15-20 41-+39 59....,61 linear gradient

20-21 39-+89 61-+11 jnear gradient

21-30 69 11 re-equilibfalion

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to buprenorphine and buprenorphine impurity J is
at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

Identify any peak corresponding to impurity G using solution
(3) and multiply the area of this peak by a correction factor
of 0.3.

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (2%);

the area of not more than one secondary peak is greater than
half the area of the principal peak in the chromatogram
obtained with solution (2) (1%);

the sum of the areas of any secondary peaksis not greater than
three times the area of the principal peak in the
chromatogram obtained with solution (2) (6%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Uniformity of content
Tablets containing less than 2 mg and/or 2% w/v of
Buprenorphine Hydrochloride comply with the requirements
stated under Tablets using the following method of analysis.

Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.

(1) To one tablet add I mL of methanol, mix with the aid of
ultrasound and add sufficient mobile phase to produce a
solution containing the equivalent of 0.004% w/vof
buprenorphine.

(2) 0.004% wlv of buprenorphine hydrochloride BPCRS in
methanol.
(3) 0.1 % wlv of buprenotphine for system suitabiliry EJPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used. Inject 25 J.tL of each solution.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution faaor between the peaks due
to buprenorphine and buprenorphine impurity J is
at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of C29H.uNO" in each tablet using the
declared content of C2.Jl41N04,HCI in buprenmphine
hydrochloride BPCRS. Each mg of C2.H.1NO..,HCI is
equivalent to 0.9276 mg of C29H41N04.

Busulfan Preparations 111-263

ASSAY
For tablets containing less than 2 mg and/or 2% wit.' oj
Buprenorphine Hydrochloride
Use the average of the individual results determined in the
test for Uniformity of content.

For tablets containing 2 mg or more, or 2% wit.'or
more ofBuprenorphine Hydrochloride
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing the equivalent of 2 mg of
buprenorphine with 10 mL of methanol, add sufficient
methanol to produce 20 mL and filter.

(2) 0.01% wlv of buprenorphine hydrochloride BPCRS in
methanol.
(3) 0.1 % wlv of buprenorphinefor system suitabiHry EJPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to buprenorphine and buprenorphine impurity J is
at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of C29HIIN04 in the tablets using the
declared content of C29H41N04,HCI in buprenorphine
hydrochloride BPCRS_ Each mg of C2.H.1NO.,HCI is
equivalent to 0.9276 mg of C29H41N04'

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of buprenorphine.

Busulfan Tablets
Action and use
Cytotoxic alkylating agent.

DEFINITION
Busulfan Tablets contain Busulfan. They are coated.

The tablets oomply with the requirements Slated under Tablets and
with thefollowing requirements.

Content of busulfan, C6HI406S2

90.0 to 115.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
10 mg of Busulfan with 10 mL of hot acetone, filter and
evaporate the filtrate to dryness. Dey the residue at 60° at a
pressure not exceeding 0.7 kPa for 1 hour, The infrared
absorption spectrum of the residue, Appendix II A, is
concordant with the reference spectrum of busulfan (RS 035).
B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (3) is similar to
that of the principal peak in the chromatogram obtained with
solution (I).

TESTS
Disintegration
Maximum time, 15 minutes, Appendix xn AI.
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Uniformity of content
Tablets containing less than 2 rng and/or less than 2% w/w
of Busulfan comply with the requirements stated under
Tablets using me following method of analysis. Carry out the
method for gas chromatography, Appendix III B, using the
following solutions. Prepare a 0.0001% wlvsolution of
1,5-di'-iodopentane (internal standard) in atetone (solution A).

(I) Add 5 mL of a 30% wlv solution of sodium iodide in
acerone to 5 mL ora 0.0001% wlv solution of
busulfan BPCRS in autone, stopper the flask lightly and heat
in a water bath at 50" for 90 minutes. Cool, add 10 mL of
solution A, mix, add 10 mL of waterand 20 mL of hexane,
shake vigorously for 1 minute and allow to separate. Use the
hexane layer.

(2) Prepare solution (2) in the same manner as solution (3)
but using 10 mL of acelOne in place of solution A.

(3) Add 1 mL of waterto one tablet in a 50 mL graduated
flask and mix with the aid of ultrasound until completely
dispersed. Add 30 mL of acetone, shake for 15 minutes and
dilute to 50 mL with acetone. Centrifuge and dilute a
quantity of me supernatant liquid with acetone to produce a
solution containing 0.0001 % w/v of Busulfan. To 5 mL of
the resulting solution add 5 mL of a 30% wlv solution of
sodium iodide in acetone, stopper the flask lightly and heat in a
water bath at 50° for 90 minutes, Cool, add 10 mL of
solution A) mix, add 10 mL of water and 20 mL of hexane,
shake vigorously for 1 minute and allow to separate. Use the
hexane layer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a glass column (1.5 m x 4 nun) packed with acid
washed, diatomaceous support (80 to 100 mesh) coated with
3% wlw of phenyl methyl silicone fluid (50% phenyl) (OV
17 is suitable).

(b) Use helium as the carrier gas at 1.7 mL per minute.

(c) Use isothermal conditions maintained at 140°.

(d) Use an inlet temperature of 160°.

(e) Use an electron capture detector.

(I) Inject 1 ~L of each solution.

DETERMINATION OF CONTENT

Calculate the content of C6HI406S2 using the declared
content of C6Hl406S2 in busulfan BPCRS.

ASSAY
Weigh and powder 20 tablets. Carry out the method for gas
chromatography) Appendix III B, using me following
solutions. Prepare a 0.0001% w/v solution of 1,5-di
iodopentane (internal standard) in acetone (solution A).

(I) Add 5 mL of a 30% wlv solution of 'odium iodide in
acetone to 5 mL ofa 0.0001% wlv solution of
busulfan BPCRS in acetJ.»Je) stopper the flask lightly and heat
in a water bath at 50° for 90 minutes. Cool, add 10 mL of
solution A, mix, add 10 mL of water and 20 mL of hexane)
shake vigorously for 1 minute and allow to separate. Use the
hexane layer.

(2) Prepare solution (2) in the same manner as solution (3)
but using 10 mL of acetone in place of solution A.

(3) Add 5 mL of waterto a quantity of powdered tablets
containing 2.5 mg of Busulfan and mix with the aid of
ultrasound until completely dispersed. Add 150 mL of
acetone) shake for 15 minutes and dilute to 250 mL with
acetone. Centrifuge and dilute 10 mL of the supernatant
liquid to 100 mL with acetone. To 5 mL of the resulting
solution add 5 mL of a 30% w/v solution of sodium iodide in
acetone) stopper the flask lightly and heat in a water bath at
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50 0 for 90 minutes. Cool) add 10 mL of solution A) mix) add
10 mL of waterand 20 mL of hexane, shake vigorously for
1 minute and allow to separate. Use the hexane layer.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Unifonnity
of content may be used.

DETERAUNATION OF CONTENT

Calculate me content of C~1406S2using the declared
content of C6HI406S2 in busulfan BPCRS.

Cabergoline Tablets
Action and use
Dopamine D2 receptor agonist.

DEFINITION
Cabergoline Tablets contain Cabergoline.

The tablets comply with the requirements Slated under Tablets and
with thefollowing requirements.

Content of cabergoline, C2~31N502
95.0 to 105.0% of me stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 210 to
400 run of solution (1) in the Assay is concordant with that
obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 500 mL of 0.1'" hydrochlori< acid, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(l) After 15 minutes withdraw a sample ofthe medium and
filter. Dilute the filtrate with dissolution medium, if
necessary, to produce a solution expected to contain
0.0001% wlv ofCahergoline.

(2) 0.0001 % w/v of cabergoline EPCRS in the dissolution
medium.

(3) Suspend 25 mg of cabergoline EPCRS in 5 mL of 0.1",
sodium hydroxide. Stir for about 15 minutes. To 1 mL of
the suspension add 1 mL of 0.1,\[ hydrochloric acidand dilute
to 10 mL with me mobile phase. Mix with the aid of
ultrasound until dissolution is complete and dilute I volume
of this solution to 5 volumes with the mobile phase (in-situ
degradation of cabergoline to produce impurity A).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with octade<yhilyl silica gelfor chromatography (I 0 urn)
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
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(c) Use a flow rate of 1.2 mL per minute.

Cd) Use an ambient column temperature.
(e) Use a detection wavelength of 280 nrn.

<0 Inject 100 ~L of each solution.

MOBILE PHASE

0.2 volumes of m"ethylamine, 16 volumes of acetonitrile and
84 volumes of a freshly prepared 0.68% wlv solution of
potassium dihydrogen orthqphosphate previously adjusted to
pH 2.0 with orthophosphoric acid.

When me chromatograms arerecorded underthe prescribed
conditions, the retention times relative to cabergoline
(retention time, about 12 minutes) are: impurity D, about
0.3; impurity B, about 0.6; impurity A, about 0.8;
impurity C, about 2.9.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
cabergoline and impurity A is at least3.0.

DETERMINATION OF CONTENT

Calculate the content of ~6H:J7N502 in each tablet from the
chromatograms obtained and using the declared content of
C2JI"NsO. in cabergoline EPCRS.

LIMITS

The amount of cabergoline released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendixill D, using the following solutions.
(I) Shake a quantity of powdered rablets containing 2.5 mg
of Cabergoline with7 mL of the mobilephase, add sufficient
mobile phase to produce 10 mL and filter.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.

(3) Suspend 25 mg of cabergoline EPCRS in 5 mL of
O.IMsodium hydroxide. Stir for about 15 minutes. To I mL
of the suspension add I mL of O.IM hydrochlori< acUi and
dilute to 10 mL with the mohile phase. Mix with the aid of
ultrasound until dissolution is completeand dilute 1 volume
of this solution to 5 volumes with the mobilephase (in-situ
degradation of cabergoline to produceimpurity A).
(4) Dilute I volume of solution (2) to 10 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Dissolution
may be used. For solution (I), allow the chromatography to
run for four times the retention timeof the peak due to
cabergoline.

When the chromatograms arerecorded under the prescribed
conditions, the retention times relative to cabergoline
(retention time, about 12 minutes) are: impurity D, about
0.3; impurity B, about 0.6; impurity A, about 0.8;
impurity C, about 2.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaksdue to
cabergoline and impurity A is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

Cabergoline Preparations 1II-265

the area of anypeakcorresponding £0 impurity A or
impurity D is not greater than the area of the principal peak
in the chromatogram obtained with solution (2) (1.0%);

the area of any other secondary peak is not greater than half
the area of the principal peak in the chromatogram obtained
with solution (2) (0.5%);

the sum of the areas of aU secondary peaksis not greater than
twice the area of the principal peakin the chromatogram
obtained with solution (2) (2%).

Disregard anypeakwith an area less than the area of the
principal peakin the chromatogram obtainedwith solution
(4) (0.1%).

Unifonnity of content
Tablets containing less than 2 mg and/or less than 2% wlw
of cabergoline complywith the requirements stated under
Tablets using the following method of analysis.
Carry out the methodfor liquid ,hromawgraphy,
Appendix ill D, using thefollowing solutions.
(I) Disperseone tablet with the aid of ultrasound in 3 mL of
the mobile phase. AUow to cool, add sufficient of the mobile
phase to produce a solution expected to contain0.025% wlv
of Cabergoline and filter.
(2) 0.025% wlv of cabergo/ine EPCRS in the mobile phase.

(3) Suspend 25 mg of cabergoline EPCRS in 5 mL of
O.IM sodium hydroxide. Stir for about 15 minutes. To I mL
of the suspension add 1 mL ofO.lM hydrochloric acid and
dilute to 10 mL with the mobile phase. Mix with the aid of
ultrasound until dissolution is complete and dilute 1 volume
of this solutionto 5 volumeswith the mobilephase Un-sim
degradation of cabergoline to produce impurity A).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used, with an injection volumeof 250 ,..L.

SYSTBM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaksdue to
cabergoline and impurity A is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of C26H:HNs02 in each tablet from the
chromatograms obtained and using the declared content of
C2JI"N,02 in cabergo/ine EPCRS.

ASSAY
For tablets containing less than 2 mg and/or less than
2% uVw 01cabergoline
Use the average of the individual results determined in the
test for Uniformity of content.

For tablets containing 2 mg or more and 2% wlw or
more 01cabergoline
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions.
(I) Shake a quantity of powdered tablets containing 2.5 mg
of Cabergoline with 7 mL of the mobilephase, add sufficient
mobilephase to produce 10 mL and filter.
(2) 0.025% wlv of cabergo/ine EPCRS in the mobile phase.

(3) Suspend 25 mg of cabergoline EPCRS in 5 mL of
O.lM sodium hydroxide. Stir for about 15 minutes. To I mL
of the suspension add I mL of O.lM hydrochlori< acidand
dilute to 10 mL with the mobile phase. Mix with the aid of
ultrasound until dissolution is complete and dilute 1 volume
of this solution to 5 volumes with the mobilephase (in-situ
degradation of cabergoline to produce impurity A).
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underDissolution
may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaksdue to
cabergoline and impurity A is at least 3.0.

DETBRMlNATION OF CONTENT

Calculate the contentof C2~37N502 in the tablets from the
chromatograms obtained and usingthe declared content of
C,JI"N,O, in cabergoline EPCRS.

STORAGE
Cabergoline Tablets shouldbe stored in accordance with the
manufacturers instruction.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Cabergoline.

Caffeine Citrate Injection
Action and use
Respiratory and central nervous systemstimulant. (

DEFINITION
Caffeine Citrate Injection is a sterile solutionof caffeine
citrate, prepared by the interaction of Caffeine and Citric
Acid Monohydrate, in Water for Injections. Sodiwn citrate
may also be present.
The injection complies with the requirements naud under
Parenteral Preparations and with theIol/awing requitemems.

Content of caffeine citrate, CsHloN40Z,CJlS07
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A clear, colourless solution.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions preparing a
mixture containing 2 volumes of methanol and 3 volumes of
dichloromethone.
(1) Dilute a volumeof the injection containing the equivalent
of 10 mg of caffeine to 100 mL
(2) 0.01% wlv of caffeine BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFzse-
(b) Use the mobile phase as described below.

(c) Apply 10 Ill. of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate,dryin airand examine under
ultraviolet light (254 run).

MOBILE PHASE

1 volume of concentrated ammonia, 3 volumes of acetone.
3 volumes of dichioromethane and 4 volumes of butan-l-ol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a principal peakwith the same retention time as
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theprincipal peak in the chromatogram obtained with
solution (2).

c. Yields the reaction characteristic of citraces, Appendix \1.

TESTS
Acidity
pH, 2.0 to 5.2, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in water.

(1) Dilute a volwne of the injection containing the equivalent
of 50 mg caffeine to 250 mL and lilter through a 0.45-~m

filter.
(2) Dilute 1 volume of solution (I) to 100 volumes and
dilute I volume of the resulting solution to 5 volumes.
(3) .0.02% wlv each of theobromine, 1,7-dimethy/-3,7-dihydro
IH-pun'ne-2,6-dione (impurity F), theophyUine BPCRS and
caffeine BPCRS.

CHROMATOGRAPHIC CONDITIONS

<a) Use a stainless steel colwnn (15 em x 4.6 mm) packed
with ocuuJe<Y1siIy/ silica gellor chromatography (51UU) (Waters
CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 275 run.

(1) Inject 10 Ill. of each solution.

(g) Continue the chromatography for about 25 minutes.

MOBILE PHASE

4 volumes of tetTahydrofuran, 5 volumes of acewniniIe and
191 volumes of 0.01Manhydrous sodium autate, previously
adjusted to pH 4.5 with glacial aceli< acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), there are 4 distinct peaks and the resolution
between the peaks due to theophylline and caffeine is
at least 6.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of anysecondary peak's not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of anyseomdory peaks'snot greater than
2.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.5%).

Disregard any peakwith an area less than0.5 times the area
of theprincipal peak in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in water.

(1) Dilute a volume of the injection containing the equivalent
of 50 mg caffeine to 250 mL and lilter through a 0.45-~m

filter.
(2) 0.02% wlv of caffeine BPCRS.
(3) 0.02% wlv each of theobromine, 1,7-dimethy/-3,7-dihydro
lH-purine-2,6-dione, theophyUine BPCRS and caffeine BPCRS.
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described. underRelated
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, me chromatogram obtained with
solution (3) has four distinct peaks and me resolution between
the peaksdue to theophylline and caffeine is at least 6.0.

DETERAUNATION OF CONTENT

Calculate the contentof CSHION'402,C6Hs07 in the
injection usingthe declared contentof CSHlON402 in
caffeine BPCRS. Each mg of CaRlON,O, is equivalent to
1.989 mg of CsHION,O"C.HsO,.

LABELLING
The labelstates the quantity of active ingredient in terms of
the amount of caffeine citrate and the equivalent amount of
caffeine.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, B, C, D and F listed under
Caffeine.

Caffeine Citrate Oral Solution
Action and use
Respiratory and central nervous systemstimulant.

DEFINrlION
Caffeine Citrate Oral Solution is a solution of caffeine citrate,
prepared by the interaction of Caffeineand CitricAcid
Monohydrate, in a suitable aqueous vehicle. Sodium citrate
mayalso be present.
The oralsolution complies with the requirements statedunder Oral
Liquids and wi,h thefollowing requirements.

Content of caffeine citrate, CaHU)N402,C~01
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solution preparing a
mixture containing 2 volumesof methanol and 3 volumes of
dichloromethane.
(1) Dilute a volwne of the oral solution containing the
equivalent of 10 mg of caffeine to 100 mL
(2) 0.01% wlv of caffeine BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFZS4'

(b) Use the mobile phase as described below.

(c) Apply 10 I\L of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate,dry in airand examineunder
ultraviolet light (254 run).

MOBILE PHASE

I volumeof concentrated ammonia, 3 volumes of m:etone..
3 volumes of dichloromethane and 4 volumesof buum-l-ol.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a principal peakwith the same retention time as
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the principal peak in the chromatogram obtained with
solution (2).

C. Yields the reaction characteristic of curates, Appendix VI.

Related substances
Carry out the method for liquid chromatography,
Appendixill D, using the following solutions in water.

(1) Dilute a volume of the oralsolutioncontaining the
equivalent of 50 mg caffeine to 250 mL and filter through a
0.45-~m filter.

(2) Dilute 1 volume of solution (I) to 100 volumes and
dilute 1 volume of the resulting solution to 5 volumes.
(3) 0.02% wlv each of theobromine, 1,7-<1imethyl-3,7-dihydro
IH-purine-2,6-dione (impurity F), ,heophyOine BPCRS and
caffeine BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with O<llUkcylsilyl siOca gelfor chromatography (5~m) (Water.;
C18 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 275 om.

(I) Inject 10 ~L of each solution.

MOBILB PHASE

4 volumes of tetrahydrofuran, 5 volumes of acetonitrile and
191 volumes ofO.01M anhydrous sodium tUetate, previously
adjusted to pH 4.5 with glacial a<elit acid.

SYSTEM SUiTABIUTY

The test is not valid unless, the chromatogram obtained with
solution (3) has 4 distinctpeaksand the resolution between
the peaksdue to theophylline and caffeine is at least 6.0.

UMiTS

In the chromatogram obtainedwith solution (1):
the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
2.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.5%).

Disregard any peakwith an area less than0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendixill D, using the following solutions in water.
(1) Dilute a volume of the oralsolution containing the
equivalent of 50 mg caffeine to 250 mL and filter through a
0.45-~ filter.

(2) 0.02% wlv of caffeine BPCRS.
(3) 0.02% wlv each of theobromine, 1,7-dimethyl-3,7-dihydro
IH-purine-2,6-<1ione, ,heophyOine BPCRS and caffeine BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, the chromatogram obtained with
solution (3) has 4 distinctpeaksand the resolution between
the peaksdue to theophylline and caffeine is at least 6.0.
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IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, B, C, D and F listed under
Caffeine.

Aqueous Calamine Cream
DEFINITION
Aqueous Calamine Cream contains 4% wlw of Calamine and
3% w/w of Zinc Oxide in a suitable oil-in-water emulsified
basis.

Extemporaneous preparation
The following formula and directions apply.

DETER..\lINATJON OF CONTENT

Calculate the content of CaHloN402,C6Ha07 in the oral
solution using the declared content of CSH1oN402 in
caffeine BPCRS. Each mg of CaH lON402 is equivalent [0

1.989 mg of CsH,oN,02,CJISO,

LABELLING
The quantity of active ingredient is stated in terms of the
amount of caffeine citrate and the equivalent amount of
caffeine.

Melt the Cetomacrogol Emulsifying Wax with the Self
emulsifying Glyceryl Monostearate, add the Liquid Paraffin
and beat to about 60°. Dissolve the Phenoxyetbanol in about
620 g of Purified Water at about 60', add the oily phase to
the phenoxyethanol solution and mix. Stir until cool, add
sufficient Purified Water to produce 930 g and mix. Triturate
the Calamine and the Zinc Oxide and incorporate in the
cream.
The cream wmp/ieswith the requirements stated underTopical
Semi-solid Preparations and Wlih thefollowing requirements.

Content of zinc, Zn
4.3 to 5.2% w/w.

IDENTIFICATION
The residue obtained in the Assay is yellow when hot and
white when cool.

150 g
50 g
30 g
5g

5mL
50mL

Sufficient to produce 1000 mL

Calamine
Zinc Oxide
Bentonite
SodiumCurare
Liquefied Phenol
Glycerol
Pwilied WIler. freshly boiled and cooled

Calamine Ointment
DEFINITION
Calamine Ointment contains 15% w/w of Calamine in a
suitable hydrophobic basis.

Extemporaneous preparation
The following formula and directions apply.

Extemporaneous preparation
The following directions apply.

Triturate the Calamine, the Zinc Oxide and the Bentonite
with ·3 solution of the Sodium Citrate in about 700 mL .of
the Purified Water and add the Liquefied Phenol, the
Glycerol and sufficient Purified Water to produce 1000 mL.
Thelotion annplies wi!h the requirements stared under Liquids for
Cutaneou: Applicarion and wi!h thefollowing requirements:

IDENTIFICATION
A. To 2 mL add 2 mL of periodic acid reagw., shake,
centrifuge and add 0.5 mL of the supernatant liquid to 2 mL
of ammoniacal savernitrate solution in a test tube. Heat on a
water bath at 70° for 5 minutes. A silver mirror is produced
on the side of the rube.

B. Mix 2 mL with 50 mL of water, centrifuge and decant the
supernatant liquid. Suspend the residue in 20 mL of water,
add I mL of hydrodlwnc acid, mix and filter. 5 mL of the
filtrate, after neutralisation by drop wise addition of
2M sodium hydroxide, yields the reaction characteristic of zinc
salts, Appendix VI.

Residue on Jgnltlon
14.5 to 18.0% wlw when determined by the following
method. Evaporate 5 g to dryness and ignite until, after
further ignition, two successive weighings do not differ by
more than 0.2% of the weight of the residue.

DI\FINITlON
Calamine Lotion is a cutaneous suspension.

Calamine Lotion
Calamine Cutaneous Suspension

'Og
30g

200g
50g

50g
5g

Sufficient to produce 1000 g

Calamine
Zinc Oxide
llquid Paraffin
Self-emulsifying Glyceryl
Monostearate
Cetomacrogol EmulsifyingWax
Phenoxyethanol
Purified Water. freshly boiled and

cooled

Triturate the Calamine with part of the White Soft Paraffin
until smooth and gradually incorporate the remainder of the
White Soft Paraffin.

The ointment complies with the requirements statedunderTopical
Semi-solid Preparations and with thefolWwing requirements.

Content of zinc, Zn
7.8 to 9.4% wlw.

IDENTIFICATION
The residue obtained In the Assay is yellow when hot and
white when cool.

ASSAY
Gently heat 4 g, taking precautions to avoid loss caused by
spitting, until the basis is completely voJatilised or charred,
increase the temperature until the carbon is removed and
ignite the residue to constant weight. Each g of residue is
equivalent to 0.8034 g of Zn.

Calamine, finely sifted
White Soft Paraffin

150 g
850g
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Action and use
Vitamin D analogue + glucocorticoid.

Calcipotriol and Betamethasone
Cutaneous Foam

ASSAY
Gentlyheat 1 g until the basis is completely volatilised or
charred, increase the heat until aU the carbon is removed and
ignite the residue until, after further ignition) two successive
weighings do not differ by more than 0.2% of the weight of
the residue. Each g of residue is equivalent to 0.8034 g of
Zn.

DEFINITION
Calcipotriol and Betamethasone Cutaneous Foam contains
Calcipotriol Monohydrate and Betamethasone Dipropionate
in a suitable basis.
The cutaneous foam complies with lire requirements statedunder
MedkatdFoams and with thefollowingrequirements.

Content of calclpotrinl, <47H4003
92.0 to 105.0% of the stated amount.

A reversible isomerization to pre-calcipotriol takes place in solution,
depending on temperature and lime. The aaivily is due l() both
compounds.

Content of betamethasone, C22H2~OS
92.0 to 105.0% of the stated amount.

IDENTIFICATION
A. ForcalciponWl In the Assay, the lightabsorption,
Appendix II B. of the peak due to calcipotriol in solution (I)
in the range 220 to 360 nm is similar to the spectrum
obtained with the principal peak in solution (2).

B. Forcmcipolriol In the Assay, the retention time of the
p~cipal peakin the chromatogram obtainedwith solution
(I) is similar to that of the peak in the chromatogram
obtained with solution (2).

C. Forbesamethasone In the Assay, the lighlabsorption,
Appendix II B, of the peakdue to betamethasone in solution
(I) in the range 220 to 360 nm is similar to the spectrum
obtained with the principal peak in solution (2).

D. Forbetamethasone In the Assay, the retention time of the
principal peakin the chromatogram obtainedwith solution
(3) is similar to that of the peak in the chromatognun
obtained with solution (4).

TESTS
Related substances
Carry out the method for liquid dromacography,
Appendix ill D, using the followingsolutions.
Solution A 0.132% wlv solution of diammonium hydrogen
onhophosphare adjusted to pH 6.4 using 1M onhophosphoric
acid

Solution B 60 volwnes of acetonitrile and 40 volumes of
solutionA.
(1) On a water bath, disperse a quantity of foam containing
the equivalent of 0.9 mg of calcipotriol in 10 mL of
n-heptane. Add 8 mL of solution B and shake for 15 minutes.
Allow to separate and add 4 mL of the lower (aqueous) layer
to 2 mLof solution A, cennifuge and use the clear lower
layer.
(2) On a water bath, melt a quantity of foam containing the
equivalent of 90 mg of betametbasone in 10 mL of n-heptane.
Add 8 mL of solution B and shake for 15 minutes. Allow to
separate and add 4 mL of the lower (aqueous) layer to 2 mL
of solutionA, centrifuge and use the clear lower layer.
(3) 0.00075% wlv of caJiiponWl EPCRS and 0.097% wlv of
becamethasone dipropicnace EPCRS in mobile phaseA.
(4) 0.00075% wlv of calciponWl EPCRS in mobile phase A.

(5) 0.097% wlv of betamethasone dipropionare for system
suitability A EPCRS in mobile phase A.

(6) Dilute I volume of solution (I) to 100 volumes with
mobilephase A, and further dilute 1 volume to 20 volumes
with the same solvent.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (150 mm x 2.1 mm)
packed with oc<adecylsilyl silica gelfor chromawgraphy
(UHPLC) (1.8 ~m) (Zorbax Eclipse Plus RRHD is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rateof 0.4 mL per minute.
(d) Use a column temperature of 40'.

(e) Use a photodiode array (PDA) detector with a detection
wavelength of 264 nm.

(I) Inject 15 ~L of each solution.

125 g
125 g
25 g

250 g
475 g

Calamine, findy sifted
Zinc Oxide, finely sifted
StrongCoal Tar Solution
HydrousWool Fat
White Soft paraffin

Melt together the Hydrous Wool Fat and the White Soft
Paraffin. Triturate the Calamine and Zinc Oxide in the
melted basis and stirgently, when cooled, to about 40°.
Gradually incorporate the StrongCoal Tar Solution and stir
until cold.

The ointment complies with therequirements statedunder Topical
Semi-solid Preparations andwith thefollowing requirements.

Content of zinc compounds, calculated as ZoO
19.8 to 22.8% w/w.

IDENTIFICATION
The residue obtainedin the Assay is yellowwhen hot and
white when cool.

ASSAY
Gentlyheat I g until the basis is completely volatilised or
charred. Increase the heat until the carbon is removed and
ignite the residue of ZnO until, after further ignition, two
successive weighings do not differ by more than 0.2% of the
weight of the residue. Each g of residue is equivalent to
0.8034 g of Zn.

STORAGE
Calamine and Coal Tar Ointment should be kept in a
container thatminimises evaporation losses.

Calamine and Coal Tar Ointment
Compound Calamine Ointment

DEFINITION
Calamineand Coal Tar Ointment contains 12.5%wlw each
of Calamine and Zinc Oxide and 2.5% w/w of Strong Coal
Tar Solution in a suitable water-emulsifying basis.

Extemporaneous preparation
The following formula and directions apply.
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When the chromatograms are recorded under the prescribed
conditions the retentions relative to calcipotricl (retention
time, about 14 minutes) are about:

l.05 Betamethascne unknowns 1.58 Betamethasone unknown*

lr tN scan from a PDA detector,-cr response ratios from B dual wavelength
detector, should be used in conjunction with the lnjormarion above to attribute

unknown peaks to the relevBnt active ingredient.
"Where Betame!hasone impurities are indicated, these relate to Betamethascne

dipropionate impurities.

J\lOBlLE PHASE

MobIle phaseA 40 volumes of acetonitrile and 60 volumes of
solution A.
Mobile phase B 80 volumes of acetonitrile and 20 volumes of
solution A.

RRT Impurity RRT impurity

0.91 Pre-cakipotriol 1.16 Beramethssone unknown'"

0.96 Cachpotriol impurity C 1.19 Betamerhesone unknown'"

1.12 Cacliponiol impurity D 1.23 Beramethasone impurity B

0.42 Betamethasone impurity B 1.27 Betamelhasone unknown'"

052 Betamethascne unknown" 1.43 Betameihasone unknown'"

0.54 Betamethasone 1.47 Betamerhasone unknown'"
impurity C

0.84 Betamethasone 1.51 Betemethasone unknown·
impurityD

In the chromatogram obtained with solution (2):
the area of any peak due to betamethasone impurity B is not
more than 0.8%;
the area of any peak due to betamethasone impurity C is not
more than 0.8%;
the area of any other secondary peak is not greater than 0.5%;
the sum of the areas of aU secondary peaks) excluding
impurities Band C, is not greater than 1%.
Disregard any peak with an area less than 0.1 % and any peak
attributed to calcipotriol and pre-calcipotriol or related
impurities.

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

Solution A 0.132% wlv solution of diammonium hydrogen
onhqphosphal< adjusted to pH 6.4 using 1M onhqphosphoric
acid.
Solution B 40 volumes of solution A and 60 volumes of
acetonitrile.
(1) On a water bath, melt a quantity of cutaneous foam
containing the equivalent of 0.9 mg of calcipotriol in 10 mL
of n-heptane. Add 8 mL of solution B and shake for
15 minutes. Allow to separate and add 4 mL of the lower
(aqueous) layer to 2 mL of solution A, centrifuge and use the
clear lower layer.

(2) 0.00075% wlv of calciparrifJl BPCRS in mobile phase A.

(3) On a waterbath, melt a quantity of cutaneous foam
containing the equivalent of 90 mg of betamethasone in
10 mL of n-heptone. Add 8 mL of solution B and shake for
15 minutes. Allow to separate and add 4 mLofthe lower
(aqueous) layer to 2 mL of solution A, centrifuge and use the
clear lower layer.

(4) 0.097% wlv of betamethasone dipropionate BPCRS in
mobile phase A.

(5) 0.00075% wlv of calciparrifJl BPCRS and 0.097% wlv of
betarnethasone dipropionate BPCRS in mobile phase A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (5), the peak-tervaUey ratio is at least 1.5, where
H, is the height above the baseline of the peak due to
calcipctriol impurity D and H, is the height above the
baseline of the lowest point of the curve separating this peak
from the peak due to betamethasone dipropionate.

DETERhUNATION OF CONTENT

For caldpotriol
Combine the peaks due to calcipotriol and pre-calcipotriol,
Calculate the content of C27H4003 in the cutaneous foam
using the declared content of C27H4003 in
calcipalriol BPCRS.

For betamethasone
Calculate the content of betamethasone (C 22H29FOj ) in the
cutaneous foam using the declared content of betamethasone
dipropionate (C2sH37F07) in betamethasone
dipropionate EPCRS. Each mg of C28H37F07 is equivalent
to 0.7778 mg of C 22H2,FO,.

LABELLING
The quantity of active ingredients are stated in terms of the
equivalent amount of calcipotriol and the equivalent amount
of betamethasone.

Mobile phase A Mobile phase B Comment
("I. vlv) (Ohvlv)

100 0 isocranc
100 ...... 10 0 ......90 linear gradient

10-->0 90-->100 linear gradient

0 100 lsocraric

O-+HIO 100-->0 linear gradient

100 0 re-equilibrarion

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-w-vaUey ratio is at least 1.5, where
Hp is the height above the baseline of the peak due to
calcipotriol impurity D and H; is the height above the
baseline of the lowest point of the curve separating this peak
from the peak due to betamethasone dipropionate.

LIMITS

Identify any secondary peaks and attribute to the correct API
using solutions (4) and (5) and the information included in
the above table.

For caldpotriot
Calculate the results by nonnalisation, using all peaks
attributed to calcipotriol. Any secondary peak that cannot be
attributed to an impurity of betamethasone dipropionate
should be calculated with respect to calcipotriol.

In the chromatogram obtained with solution (1):

the area of any peak due to calcipotriol impurity C is not
more than 1.5%;
the area of any peak due to calcipotriol impurity D is not
more than 1%.
the area of any other secondary peak is not greater than 0.5%;

the sum of the areas of all secondary peaks is not greater
than 1.5%.

Disregard any peak with an area less than 0.1 % and any peak
due to betamethasone dipropionate or related impurities.

For beturnethasone dipropJ'onate
Calculate the results by normalisation, using all peaks
attributed to betamethasone dipropionate.

Time (MInutes)

0-2

2-38

38-39

39-43

43·44

44-50
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When the chromatograms arerecorded under the prescribed
conditions the retentions relative to calcipotriol (retention
time) about 14 minutes) are about:

Time (MInutes) MobUe phase A Moblle phase B Comment
(VI, ylv) r/, vlv)

0-2 100 0 isocraric
2-38 100--->10 0--->90 lineargradient
38-39 10--->0 90--->100 lineargradient

39-43 0 100 isocraric
43-44 0-+100 100-+0 lineargradient

44~50 100 0 re-equlllbratjon

Impurity

Betamelhasone unknown"

Betamerhascne unknown'"

Betamethasone unknown'"

Betamethasone impurity E

Beramethascne unknown·

Betamethasone unknown*

Betamethasone unknown*

1.51

1.16

l.19
1.23

1.27

1.43

1.47

RRTImpurity

0.91

0.96

1.12

0,42

0.52

0.54

0.84

RRT

to 2 mL of solutionA) centrifuge and use me clear lower
layer.
(2) On a water bam, melt a quantity of gel containing the
equivalent of 90 mg of betamethasone in 10 mL of n-heptane.
Add 8 mL of solutionB and shakefor 15 minutes. Allow to

separate and add 4 mL of the lower (aqueous) layer to 2 mL
of solutionA, cennifuge and use the clearlower layer.
(3) 0.00075% wlv of calcipotriol EPCRS and 0.097% wlvof
betamethasone dipropionate EPCRS in mobile phase A.
(4) 0.00075% wlv of calcipottiol EPCRS in mobile phase A.
(5) 0.097% wlv of betamethasone dipropionate for system
SIIitabUity A EPCRS in mobile phase A.

(6) Dilute 1 volume of solution (1) to 100 volumes with
mobile phaseA) and further dilute 1 volume to 20 volwnes
with the same solvent.

CHRO.'riATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (150 mm x 2.1 mm)
packed with octadecylsilyl silica gd for chromatography
(UHPLC) (1.8 urn) (Zorbax Eclipse Plus RRHD is suitable).

(b) Use gradient elution and me mobile phase described
below.
(c) Use a flow rate of 0.4 mL per minute.

(d) Use a column temperature of 40'.

(e) Use a photodiode array (PDA) detector with a detection
wavelength of 264 nm.
(I) Ioject 15 ~L of each solution.

MOBILE PHASE

Mobile phaseA 40 volumes of acetonimle and 60 volumes of
solution A.
MoMe phaseB 80 volumes of acewnitrile and 20 volumes of
solutionA.

Pre-eakipotriol

Cacfipctricl Impurity C

Codipotriol impuri!y D

Beramethasone impurity B

Betamethasone unknown"

Beramerhasone
impurity C

Betamethasone
impurity D

1.05 Betamethasone unknown'" 1.58 Betamethasone unknown'"
*" UV scanfroma PDA detector, or response ratiosfroma dualwavelength

detector, shouldbe used in conjunction with the information above to attribute
unknown peaks to the relevant activeingredient.

·WhereBelamethasone impurities areindicated, rheserelateto Betamethasone
dipropionate impurities.

Action and use
Vitamin D analogue + glucocorticoid.

Calcipotriol and Betamethasone Gel

DEFINITION
Calcipotriol and Betamelhasone Gel contains Calcipotriol
Monohydrate and Betamethasone Dipropionate in a suitable
basis.
The gd cmnplkswith the requirements stated underTopical Semi
solid Preparations and with thejoHowing requirements.

Content ofcalclpotriol, C27H4003
92.0 to 105.0% of the stated amount.

A reversible isomensation to pre-<akipom"ol takes place in solution,.
depending on temperature and time. The aaivilY is due to both
compounds,

Content of betamethasone, C22H2~05
92.0 to 105.0% of the stated amount.

IDENTIFICATION
A. F(Jf' calcipot>WI 10 the Assay, the light absorption,
Appendix II B, of the peak due to calcipotriol in solution (1)
in the range 220 to 360 run is similar to the spectrum
obtained with solution (2).

B. Forcalcipolriol In the Assay, the retention time of the
principal peak in the chromatogram obtained with solution
(1) is similar to that of the peak in the chromatogram
obtained with solution (2).

C. Forbetamethasone In the Assay, the light absorption,
Appendix II B, of me peakdue to betamethasone in solution
(1) in the range 220 to 360 run is similar to the spectrum
obtained with the principal peak in solution (2).

D. Forbetamethasone In the Assay, the retention time of me
principal peakin the chromatogram obtained with solution
(3) is similar to that of the peakin the chromatogram
obtained with solution (4).

TESTS
Related substances
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions.

Solution A 0.132% wlv solution of diammonium hydrogen
orth<>phosphate adjusted to pH 6.4 using 1M orthophosphoric
acid
Solution B 60 volumes of acetonitrile and 40 volumes of
solution A.
(1) On a water bath) disperse a quantity of gel containing me
equivalent of 0.9 mg of betamethasone in 10 mL of
n-heptone. Add 8 mL of solution B and shake for 15 minutes.
Allow to separate and add 4 mL of the lower (aqueous) layer

IMPURITIES
The impurities limitedby the requirements of this
monograph include the following impurities stated under
Calcipotriol Monohydrate and Betamethasone Dipropionate:

calcipotriol impurity C
calcipotriol impurity D

betamethasone dipropionate impurity B
betamethasone dipropionate impurity C
betamethasone dipropionate impurity D

betamethasone d.ipropionate impurity E
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SYSTEM SUITABIUTY

The test is net valid unless) in the chromatogram obtained
with solution (3), the peak-to-valley ratio is at least 1.5,
where H p is the height above the baseline of the peak due to
calcipotriol impurity D and H; is the height above the
baseline of the lowest point of the curve separating this peak
from the peak due to beramethasone dipropionate.

UMITS

Identify any secondary peaks and attribute to the correct API
using solutions (4) and (5) and the information included in
the above table.

For calcipotriol
Calculate the results by normalisation, using all peaks
attributed to calcipotriol. Any secondary peak that cannot be
attributed to an impurity of betamethascne dipropionate
should be calculated with respect to calcipotriol.

In the chromatogram obtained with solution (1):

the area of any peak due to calcipotriol impurity C is not
more than 1.5%;

the area of any peak due to calcipotriol impurity D is not
more man 1%.

the area of any other secondary peak is not greater than O.5%j

the sum of the areas of all secondary peaks is not greater
than 1.5%.

Disregard. any peak with an area less than 0.05% and any
peak due to betamethasone djprcpionate.

For betamethasone dipropionate
Calculate the results by nonna/isation, using all peaks
attributed to betamethasone dipropionate.

In the chromatogram obtained with solution (2):

the area of any peak due [0 betamethasone impurity B is not
more than 0.8%j

the area of any peak due to betamethasone impurity C is not
more than 0.8%;

the area of any other secondary peak is not greater than
0.50%j

the sum of the areas of all secondary peaks, excluding
impurities Band C, is not greater than 1.0%.

Disregard any peak with an area less than 0.1% and any peak
attributed to calciporriol and pre-calcipotriol or related
impurities.

ASSAY
Carry out the method for liljuid chromatography,
Appendix ill D, using the following solutions.

Solution A 0.132% wlv solution of diammonium hydrogen
orthophosphate adjusted to pH 6.4 using 1M onhophosphotic
acid
Solution B 40 volumes of solution A and 60 volumes of
acewnitrile.
(1) On a water bath, melt a quantity of gel containing the
equivalent of 0.9 mg of calciponiol in 10 mL of n-heptane.
Add 8 mL of solution B and shake for 15 minutes. Allow to
separate and add 4 mL of the lower (aqueous) layer to 2 mL
of solution A, centrifuge and use the clear lower layer.

(2) 0.00075% wlv of ca/cipotrWl BPCRS in mohile phase A.
(3) On a water hatch melt a quantity of gel containing the
equivalent of 90 mg of betamethasone in 10 mL of n-heptane.
Add 8 mL of solution B and shake for 15 minutes. Allow to
separate and add 4 mL of the lower (aqueous) layer to 2 mL
of solution AJ centrifuge and use the clear lower layer.

2022

(4) 0.097% wlv of betamethasone dipropionate BPCRS in
mobile phase A.
(5) 0.00075% wlv of ca/cipotriol EPCRS and 0.097% wlv of
betamethasone dipropionate EPCRS in mohile phase A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (5), the peak-UHJaUey ratio is at least 1.5, where
H, is me height above the baseline of the peak due to
calcipotriol impurity D and H, is the height above the
baseline of the lowest point of the curve separating this peak
from the peak due to betamethasone dipropionate.

DETERMINATION OF CONTENT

For calcipotriol
Combine me areas of the peaks due to calcipotriol and pre
calcipotriol. Calculate me content of C27H4003 in the gel
using the declared COntent of C27H IO03 in
calcipotriol EPCRS.
For betamethasone
Calculate the content ofbetamerhasone (C22H29FOs) in the
gel using the declared content of betamethasone dipropionate
(C"H'7FO,) in betamethasone dipropionate BPCRS. Bach
mg of C28Hj1F07 is equivalent to 0.7778 mg OfC22H29FOs.

LABBLLlNG
The quantity of active ingredient is stated in terms of the
equivalent amount of calcipotriol and the equivalent amount
of betamethasone.

IMPURITIES
The impurities limited by the requirements of this
monograph include the following impurities stated under
Calcipottiol Monohydrate and Betamethasone Dipropionate:

calciponiol impurity C

calciponiol impurity D
betamethasone dipropionate impurity B

betamethasone dipropionate impurity C

beramethasone dipropionate impurity D

betamethasone dipropionate impurity E

Calcipotriol and Betamethasone
Ointment
Action and use
Vitamin D analogue + glucocorticoid.

DBFINlTION
Calcipotriol and Betamethasone Ointment contains
Calcipotriol Monohydrate and Betamethasone Dipropionate
in a suitable basis.

The ointment complies with the requirements stated underTopical
Semi-solid Preparations and with the following requirements.

Content of calcipotriol, C"H,oO,
92.0 to 105.0% of the stated amount.

A reversible isomensation to pre-taki'potrio/ takes place in soludon,
depending on temperature and time. The activityisdue to both
compounds.

Content ofbetamethasone, CnH29FOs
92.0 to 105.0% of the stated amount
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Mobile phase B 80 volumesof acetonitrile and 20 volumes of
solutionA.

When the chromatograms are recorded under the prescribed
conditions the retentions relative to calcipotriol (retention
time, about 14 minutes) areabout:

Time (Minutes) MobUe phase A MobUe phase B Comment
(% vlv) ("I. vlv)

0-2 100 0 Isocratic

2·38 IOO-tlO O-t90 linear gradient

38-39 IO-tO 90-tl00 linear gradient

39-43 0 100 isocratic
43-44 O-tIOO l00-tO linear gradient

44-50 100 0 re-equilibratjon

Impurity

Betamethasone unknown*
Betameihascne unknown*

Beramerhasone
impurity H*

Betamethasone unknown*

BeLamethasone unknown"

Betamethasone unknown*

Berameihasone unknown"'"

1.16

1.19

1.23

1.27

1.43

1.47

1.51

RRTImpurity

Pre-celcpccriol

Caclipotricl impuriry C

Cadipolriolimpurity D

Beramerhesone impuriry B

Betamethasone unknown*

0.91

0.96

1.12

0.42

0.52

0.54

RRT

0.84

Betamethasone
impurity C"

Betamethasone
impurityD*

1.05 Betamethasone unknown" 1.58 Betamethasone unknown*

*UV scan from a PDA detector, or response ratios froma dualwavelength
detector,shouldbeused in conjunction with the lnfonnation above to attribute

unknown peaks to the relevant activeIngredient,
"""Where Betamethasone impurities areindicated, these relateto Betamethasone

dipropionate impurities.

SYSTEM SUlTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-to-valley ratio is at least 1.5,
where H p is the height abovethe baseline of the peak due to
calcipotriol impurity D, and By is the heightabove the
baseline of the lowest point of the curve separating this peak
from the peakdue to betamethasone dipropionate.

UMITS

Identify any secondary peaks and attribute to either
calcipotriol or betamethasone, usingsolutions (4) and (5)
and the Information includedin the above table.
For caldpotriol
Calculate the results by nonna/isation, using aU peaks
attributed to calcipotriol, Any secondary peak thatcannot be
attributed to an impurity of betamethasone dipropionate
should be calculated with respect to calciporriol,
In the chromatogram obtained with solution (1):

the area of any peakdue to calcipotriol impurity C is not
more than 1.5%;
the area of anypeak due to calcipotriol impurity D is not
more than 1%.
the area of any other secondary peak is not greater than 0.5%;
the sum of the areas of aU secondary peaks is not greater than
1.5%.

Disregard any peak less than 0.05% and any peak due to
betamethasone dipropionate.
For betamethasone diproplonate

Calculate the results by normalisation, usingaU peaks
attributed to betamethasone dipropionate.
In the chromatogram obtained with solution (2):

IDENTIFICATION
A. For caJcipourol In the Assay, the lightabsorption,
Appendix 11 B, of the peak due to calcipotriol in solution (I)
in the range 220 to 360 nm is similar to the spectrum
obtained with the principal peak in solution (2).

B. Forcaltipotriol In the Assay, the retenrion time of the
principal peak in the chromatogram obtainedwithsolution
(1) is similar to that of the peak in the chromatogram
obtained with solution (2).

C. For betamethasone In the Assay, the light absorption,
Appendix II B, of the peakdue to betamethasone in solution
(1) in the range 220 to 360 om is similar to the spectrum
obtained with the principal peak in solution (2).

D. Forbetamethasone In the Assay, the retention time of the
principal peak in the chromatogram obtainedwith solution
(3) is similar to that of the peak in the chromatogram
obtained with solution (4).

TESTS
Related substances
Carry out the method for li4uidchromatography,
Appendix ill D, using the foHowing solutions.
Solution A 0.132% wlv solution of diammonium hydrogen
onhophosphote adjusted to pH 6.4 using 1M onhophosphori<
acid
Solution B 60 volumes of aUlOnitrile and 40 volumes of
solutionA.
(1) On a waterbath, disperse a quantity of ointment
containing the equivalent of 0.9 mg ofcalciprotriol in 10 mL
of n-heptane. Add 8 mL .of solution B and shake for
15 minutes. Allow to separate and add 4 mL of the lower
(aqueous) layer to 2 mL of solutionA, centrifuge and use the
clear lowerlayer.
(2) On a water bath, melt a quantity of ointment containing
the equivalent of 90 mg of betamethasone in 10 mL of
n-heptane. Add 8 mL of solution B and shake for 15 minutes.
Allow to separate and add 4 mL of the lower (aqueous) layer
to 2 mL of solution A, centrifuge and use the clear lower
layer.
(3) 0.00075% wlv of calcipotrio! EPCRS and 0.097% wlv of
betamethasone dipropionate EPCRS in mobile phase A.
(4) 0.00075% wlv of calcipotriol EPCRS in mobile phase A.

(5) 0.097% wlv of betamethasone dipropionate for system
suitability A EPCRS in mobile phase A.
(6) Dilute 1 volume of solution (1) to 100 volumes with
mobilephase A, and further dilute 1 volume to 20 volumes
with the same solvent.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (150 nun x 2.1 mm)
packed with OCIOd-.ylsilyl silica gelfor chromatography
(UHPLC) (1.8 urn) (Zorbax Eclipse Plus RRHD is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.4 mL per minute.

(d) Use a column temperature of 40'.

(e) Use a photodiode array (PDA) detector with a detection
wavelength of 264 om.

(I) Inject 15 ~L of each solution.

MOBILE PHASE

Mobile phase A 40 volumes of acetonitrile and 60 volumes of
solutionA.
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the area of any peak due to betamethasone impurity B is not
more than 0.8%;

the area of any peak due to betamethasone impurity C is not
more than 0.8%;

the area of any other secondary peak is not greater chan 0.5%;
the sum of the areas of aU secondary peaks, excluding
impurities Band C, is not greater than 1.0%.
Disregard any peak withan area less than 0.1% and anypeak
attributed to calcipotriol and pre-calclpotriol or related
impurities.

ASSAY
Carry out the method for liquid chromatography,
Appendixm D, using the following solutions.
Solution A 0.132% wlvsolution of diammonium hydrogen
orthophosphare adjusted to pH 6.4 using 1M orthophosphoric
acid
Solution B 40 volumes of solutionA and 60 volumes of
acetonitrile.
(I) On a water bath, melt a quantity of ointmentcontaining
the equivalent orO.9 mg ofcaicipotriol in 10 mLar
n-heptane. Add 8 mL of solutionB and shake for 15 minutes.
Allow to separate and add 4 rnL of the lower (aqueous) layer
to 2 mL of solution A, centrifuge and use the clear lower
layer.
(2) 0.00075% wlv of calcipotriol EPCRS in mobile phase A.
(3) On a water bath, melt a quantity of ointmentcontaining
the equivalent of 90 mg of betamethasone in 10 mLof
n-hepume. Add 8 mL of solution B and shake for 15 minutes.
Allow to separate and add 4mL of the lower (aqueous) layer
to 2 mL of solution A, centrifuge and use the clear lower
layer.
(4) 0.097% wlv of betamethasone dipropionare EPCRS in
mobile phase A.
(5) 0.00075% wlv of caJcipotriol EPCRS and 0.097% wlv of
betamethasone dipropionare EPCRS in mobile phase A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (5), the peak-to-vaJley ratio is at least 1.5, where
H, is the height above the baseline of the peak due to

calcipotriol impurity D and H, is the height above the
baseline of the lowest point of the curve separating thispeak
from the peak due to betamethasone dipropionate.

DETERMINATION OF CONTENT

For calcipotriol
Combine the areas of the peaks due to calcipotriol and pre
calcipotriol. Calculate the content of C27H400.3 in the
ointmentusing the declared contentof ~7H4003 in
calcipolriol EPCRS.
For betamethasone
Calculate the content of beramethasone (C22H29FOj) in the
ointmentusing the declared contentof betamethasone
dipropionate (~SH37F07) in betamethasone
dipropionate EPCRS. Eachmg of C2sH37F07 is equivalent
to 0.7178 mg of C22H,.FO,.

LABELLING
The quantity of active ingredient is statedin termsof the
equivalent amount of calcipotriol and the equivalent amount
of betamethasone.
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IMPURITIES
The impurities limitedby the requirements of this
monograph include the following impurities stated under
Calcipotriol Monohydrate and Betamethasone Dipropionate:
calcipotriol impurity C

calcipotriol impurity D
betamethasone diprcpionate impurity B

betamethasone dipropionate impurity C
betarnethasone dipropionate impurity D
betamethasone djpropionate impurity E

Calcipotriol Cream
Action and use
Vitamin D analogue.

DEFINITION
Calcipotriol Cream contains eitherCaJcipotriol or
Calcipotriol Monohydrate in a suitable basis.
The cream complies with therequirements stated under Topical
Semi-solid Preparations and with thefollowing requirements.

Content of calclpotrlol, C27H4003
95.0 to 105.0% of the stated amount.
A reversible isometisation to pre-calcipotriol takes place in sdution,
depending on temperature and time. The activity isdue to both
compounds.

IDENTIFICATION
A. Carry out the method for thin-layer chromaUJgraphy,
Appendix ill A, protected from light, using the following
solutions.
SolventA I volume of triethylamine and 9 volumes of
dithloromethane.
(1) To a quantity of the cream containing the equivalent of
0.5 mg of calcipotriol, add 50 mL of absolute ethanol and
shake vigorously. Cool in ice and filter. Evaporate the filtrate
to dryness at a temperature not exceeding30° and dissolve
the residue in 1 mLof solventA.
(2) 0.05% wlv of calcipotriol monohydrare EPCRS in
solventA.
(3) Place 2 mg of calcipotriol monohydrare EPCRS in a vial
and dissolve in 200 ~L of solvent A. Close the vial and keep
it in a water bath at 60° for 2 hours (generation of pre
calcipotriol).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the eoating silicagelPm.

(b) Use the mobile phase as described below.

(c) Apply 50 fIL of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dry in air and then heat at
1400 for 10 minutes. Whilsthot, spray the plate with an
a/coholit solution of sulfuric acid, dry at 1400 for not more than
I minute and examine in ultraviolet light (366 nm).

MOBILE PHASE

20 volumes of 2-methylpropanol and 80 volumes of
dkhloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (3) shows two clearly separated spots.
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CONFIRMATION

The principal spot in me chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtained withsolution (2). A secondary spot
in the chromatogram obtained with solution (1) corresponds
in positionand colourto the pre-calcipotriol spot in
solution (3).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to calcipotriol in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D, protected from light, using the following
solutions prepared insolvent B.
SolvenlB 30 volumes of O.OIM ammonium phosphate and
70 volumesof methanol.
(1) To a quantity of the cream containing the equivalent of
0.5 rng of calcipotriol, add 10 mL of methand and shake
vigorously. Cool in ice, centrifuge and filter. Evaporate 5 mL
of the filtrate to dryness at a temperature not exceeding30°
and dissolvethe residue in 2 mL of solvent B.
(2) Dilute 0.1 mL of solution (I) 10 10 mL.

(3) 0.004% wlv of cakipocriol monohydrate EPCRS.
(4) Dilute I volume of solution (2) 10 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.0 nun) packed
with o<rcukylsilyl silica gelfor chromawgraphy (3 urn) (Luna
CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL pel minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of264 urn.

(I) Inject 50 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for 2 times the retention time of calcipotricl.

MOBILE PHASE

30 volumes of water and 70 volumes of methanol.
When the chromatograms are recorded underthe prescribed
conditions the retention times relative to calciponiol
(retention time, about 13.5 minutes) are: pre-calciporriol,
about 0.86; impurity C, about 0.92 and impurity D,
about 1.3.

SYSTBM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the peak-W-Valky ratio between calcipotriol
and impurity C is at least 5.

LIMITS

In the chromatogram obtained with solution (1):

the area of anypeakcorresponding to impurity C is not
greater than the area of the pcincipal peak in the
chromatogram obtained with solution (2) (1%);

the area of any peakcorresponding to impurity D is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2%);

the area of any othersecondary peakis not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (4) (0.2%);
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the swn of the areas of any othersecondary peak is not greater
thanhalf the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for IUjuid chromatography,
Appendix ill D, protected from light, using the following
solutions.

(1) To a quantity of the cream containing the equivalent of
0.25 mg of calcipcrriol, add 7 mL of methanol and shake
vigorously. Dilute to 20 mL with O.OIM ammonium phosphate.
Cool in ice, centrifuge and filter.
(2) 0.0013% wlv of calcipocriol monohydrate EPCRS in
solvent B.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used with an injection volume of 200 J.1L.

SYSTEM SUITABIliTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the peak-w..,a1ley rat;" between calcipotriol
and impurity C is at least 5.

DETERMINATION OF CONTENT

Calculate the content of C21Ht003 in the cream using the
combined areas of the peaks due to calciponiol and pre
calciponiol in the chromatograms obtained withsolutions (1)
and (2) and the declared content of C,7H,OO, in cakiporriol
monohydrate EPCRS.

STORAGE
Calcipotriol Cream should be protected from light.

LABELliNG
The quantity of active ingredient is stated in tenns of the
equivalent amount of calcipotriol.

Calcipotriol Ointment
Action and use
Vitamin D analogue.

DEFINITION
Calcipotriol Ointment containseither Calcipotriol or
Calcipotriol Monohydrate in a suitable basis.
The ointment complies with the requirements statedunderTopical
Semi-solid Preparations and wirh the following requimnems:

Content of calcipotrioJ, Cl7H'I003
95.010 105.0% of the Slated amount.

A reversible isomerisation to pre-ealcipotriol takes place in solution,
depending on temperature andtime. TIre activity is due to both
compounds.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix III A, protected from light, using the following
solutions.
SoIvenlA
1 volumeof triethylamine and 9 volumes of dichloromethane.
(1) To a quantity of the ointmentcontaining the equivalent
of 0.5 mg of calcipotriol, add 50 mL of absolute ethanol and
shakevigorously. Cool in ice and filter. Evaporate the filtrate
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to dryness at a temperature not exceeding 30° and dissolve
the residue in 1 mL of solvent A.

(2) 0.05% wlv of calcipolriol monohydrate EPCRS in
solvent A.

(3) Place 2 mg of calcipolriol monohydrate EPCRS in a vial
and dissolve in 200 J.tL of solvent A. Close the vial and keep
it in a water bath at 60° for 2 hours (generation of pre
calcipotriol).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254.

(b) Use the mobile phase as described below.

(c) Apply 50 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dryin air and then heat at
140 0 for 10 minutes. Whilst hot, spray the plate with an
akoho/ic solution of sulfuric acid, dry at 1400 for not more than
J minute and examine in ultraviolet light (365 nm).

MOBILE PHASE

20 volumes of 2-m<thylpropanol and 80 volumes of
dichloromethane.

SYSTEM SUiTABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtained with solution (2). A secondary spot
in the chromatogram obtained with solution (1) corresponds
in positionand colourto the pre-calcipotriol spot in
solution (3).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to calcipotriol in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquid chromawgraphy,
Appendix ill D, protected from light, using the following
solutions prepared in solventB.
Solvent B 30 volumes ofO.OIM ammonium phosphate and
70 volumes of methanol.
(1) To a quantity of the ointmentcontaining the equivalent
of 0.5 mg of calcipotriol, add 10 mL of methanol and shake
vigorously. Cool in ice, centrifuge and filter. Evaporate 5 rnL
of the filtrate to dryness at a temperature not exceeding 30°
and dissolve the residue in 2 mL.
(2) Dilute 0.1 mL of solution (I) to 10 mL

(3) 0.004% wlv of caicipolriol monohydrate EPCRS.
(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.0 nun) packed
with octadecyhilyl silica gellor chromawgraphy (3 urn) (Luna
CI8 is suitable).

(b) Use isoeratic elution and the mobile phase described
below.
(c) Use a flowrateof 1.0 rnL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 264 nm.

(I) Inject 50 ~L of each solution.
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(g) For solution (1), allowthe chromatography to proceed
for 2 times the retention timeof calcipotriol.

MOBILE PHASE

30 volumes of waterand 70 volumes of methanol.
When the chromatograms are recorded under theprescribed
conditions the retention times relative to calcipotriol
(retention time, about 13.5minutes) are: impurity BJ about
0.86; impurity C, about0.92 and impurity D, about 1.3.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the peak-to-valley mtio between calcipotriol
and impurity C is at least 5.

LIMITS

In the chromatogram obtained with solution (1):

the area of anypeak corresponding to impurity C is not
greater thanthe area of theprincipal peakin the
chromatogram obtained withsolution (2) (1%);
the area of any peakcorresponding to impurity D is not
greater thantwice the area of the principal peak in the
chromatogram obtainedwithsolution (2) (2%);

the area of any other secondary peak is not greater than twice
the area of the principal peakin the chromatogram obtained
with solution (4) (0.2%);

the sum of the areas of any other secondary peak is not greater
than half the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard anypeakwith an area less thanthe area of Ute
principal peakin the chromatogram obtained withsolution
(4) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, protected from light, using the following
solutions.
(1) To a quantity of the ointment containing the equivalent
of 0.25 mg of calcipotriol, add 7 mL of methanol and shake
vigorously. Dilute to 20 mL with O.OIM ammonium phosphate.
Cool in ice, centrifuge andfilter.
(2) 0.0013% wlv of calcipotrid monohydrate EPCRS in
solventB.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances maybe used withan injection volume of 200 JlL.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), thepeak-to-valJey ratio between calcipotriol
and impurity C is at least 5.

DETERMINATION OF CONTENT

A reversible isomerisation to pre-calcipotriol takes place in
solution,depending on temperature and time. The activity is
due to both compounds.
Calculate the content of C27H4003 in the ointment using the
chromatograms obtained with solutions (I) and (2) and the
declared contentof C27H4003 in caJciponiol
monohydrate EPCRS.

STORAGE
Calcipotriol Ointment should be protected from light.

LABELLING
The quantity of activeingredient is stated in terms of the
equivalent amount of calcipotrioJ.
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Calcipotriol Scalp Application
Action and use
Vitamin D analogue.

DEFINITION
Calcipotriol ScalpApplication contains either Calcipotriol or
Calcipotrlol Monohydrate in a suitable basis.
The scalp appHcation complies with therequirements statedunder.
Liquids ForCutaneous Applicasion and with thefollowing
requirements.

Content of calcipotriol, C21HoIOOj
90.0 to 110.0% of the stated amount.
A reversible isomerisation to pre-ea/dpotriol takes place in solution)
depending on temperature and time. The aawiey isdue to both
compounds.

IDENTIFICATION
A. Carry out the methodfor thin-layer chromawgraphyJ
Appendix III A, protected from light, using the following
solutions.
Solvent A

1 volume of triethylamine and 9 volumes of dicbtoromabone.

(1) Bvaporate a quantity of the scalp application containing
the equivalent of 0.5 mg of calclpotriol to dryness at a
temperature not exceeding 30° and dissolve the residue in
1 mL of solventA.
(2) 0.05% wlv of calcipotrio/ monohydrate EPCRS in
solventA. .

(3) Place 2 mg of calcipdlriol monohydrate EPCRS in a vial
and dissolve in 200 J.tL of solventA. Close the vial andkeep
it in a water bath at 60° for 2 hours (generation of pre
calcipotriol).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFz54.

(b) Use the mobile pbase as described below.

(c) Apply 50 ~L of each solution.

(d) Develop the plate to IS em.

(e) Afterremoval of the plate, dryin air and then heat at
1400 for 10 minutes. Whilsthot, spray the plate with an
akoho/~ solution ofsulfuric acid, dryat 1400 for not more than
1 minuteand examine in ultrawolet light (365 nm).

MOBILE PHASE

20 volumes of 2-methylpropanol and SO volumes of
dichloromethane.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution(2). A secondary spot
in the chromatogram obtained withsolution (1) corresponds
in positionand colour to the pre-calcipotriol spot in
solution (3).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peakwith the same retention time as the peak
due to calcipotriol in the chromatogram obtained with
solution (2).
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TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D, protected from light, using the following
solutions prepared in solvent B.
So/vemB 30 volumes ofO.OlM ammonium phosphate and
70 volumes of me/hanof.
(1) Evaporate a quantity of the scalp application containing
the equivalent of 0.5 mg of calcipotriol to dryness at a
temperature not exceeding 30° and dissolve the residue in
4 mL.
(2) Dilute 0.1 mL of solution (I) to 10 mL
(3) 0.004% wlv of calcipolriol monohydrate EPCRS.
(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.0 mm) packed
with octadeO'lsi/yl silica gelfor chromatography (3 urn) (Luna
CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 264 run.
(I) Inject 50 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for'2 times the retention time of calcipotriol.

MOBILE PHASE

30 volumes of water and 70 volumes of methanol.
When the chromatograms arerecorded underthe prescribed
conditions the retention timesrelative to calcipotriol
(retention time, about 13.5 minutes) are: pre-calcipotricl,
about0.86; impurity C, about0.92 and impurity D,
about 1.3.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (3), thepeak-to-valley ratiobetween calcipotriol
and impurity C is at least 5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurityC is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1%);

the area of any peakcorresponding to impurity D is not
greater than 3.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (3.5%);

the area of any othersecondary pt4k is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (4) (0.2%);

the sum of the areas of any othersecondary peak is not greater
thanhalfthe area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix ill D, protected from light, using the following
solutions prepared in solvent B, as described underRelated
substances.

www.webofpharma.com



111-278 Calcitonin (Salmon) Preparations

(i) Dilute a weight of the scalp application containing the
equivalent of 0,35 mg of calcipotriol to 10 mL

(2) 0.0037% wlv of calcipotrioi manohydrate EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), me peak-to-'ValJey ratio between calcipotriol
and impurity C is at least 5.

DETERhlINATION OF CONTENT

Calculate the contentof C27H.t003 in the scalp application
using the combined areas of the peaks due to calcipotriol and
pre-calcipottiol in the chromatograms obtained with solutions
(i) and (2) and the declared content of C"H,oO, in
calcipo,riol monohydrate EPCRS.

STORAGE
Calcipotriol Scalp Solution should be protected from light.

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amount of calcipotriol.

Calcitonin (Salmon) Injection
Action and use
Hormone.

DEFINITION
Calcitonin (Salmon) Injection is a sterile solution of
Calcitonin (Salmon) in Water for Injections.
The injection complies with the retjuirements statedunder
Parenteral Preparations and with thefolWwing requirements.

Content of calcitonin (salmon), C14SH24oN'«048S2
90.0 to 115.0% of the stated amount of the peptide.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
In the Assay, the retention time of the principal peakin the
chromatogram obtained with solution (I) is similar to that of'
the principal peakin the chromatogram obtainedwith
solution (2).

TESTS
Acidity
pH, 3.9 to 4.5, Appendix V L.

Calcitonin C
Carry out the method for liljuid chromatography,
Appendix ill D, using the following solutions.

(1) Dilute the injection, ifnecessary, with a O.IM solutionof
sodium dihydrogen orthophosphate adjusted to pH 4.0 with
orthophosphoric add to give a final concentration of 10 .,.g of
calcitonin (salmon) per mL.

(2) iO ug of cakitonin (salman) EPCRS per mL in a O.lM
solution of sodium dihydrogen onhophosphate adjusted to
pH 4.0 with onhophosphoric acid.
(3) Heat the injection at 75° for 15 hours and, if necessary,
dilute as described for solution {I}.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with ocuuJec;ylsilyl silica gelfor chromatography (5 pm) (Vydac
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CIS, 300 Awide pore columnfor proteins and peptides is
suitable).
(b) Use gradient elution and the mobile phases described
below.

(c) Use a flow rateof I mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of220 nm,

(I) Inject 200 I1L of each solution.

MOBILE PHASE

Mobile phaseA I00 voiumes of a 0.363% wlv solution of
tetramethylammonium hydroxide pentahydrate and 150 volumes
of acetoniuile adjusted to pH 2.5 with onlwphosphori< acid.
Mobile phaseB 50 volumes of ""'tonitrile and 450 volumes
of a 0.402% wlvsolutionof telramelhyl-ommonium hydroxide
pentohydnue adjusted to pH 2.5 with onhophosphoric acid.
Use the following gradient.

Time Mobile phaseA MobilephaseB Comment

(MInutes) (%vlv) I%Ylv)

1>-21 3H57 6H43 lineargradienl

21-22 57-)35 43->65 linear gradient

22-30 3S 65 re-equiibratioo

In the chromatogram obtained with solution (3) the peakdue
to calcitonin C is the largest peak to elute after the injection
buffer salts and before the principal peakwith a relative
retention to thatof calcitonin (salmon) of between 0.5 and
0.6.

SYSTEM SillTABIUTY

The test is not valid unless the resolution faaor betweenthe
peaks due to calcitonin C and calcitonin (salmon) in the
chromatogram obtained with solution (3) is at least 3.0.

LIMITS

In the chromatogram obtained withsolution (I) the area of
anypeak corresponding to calcitonin C is not greater than
7% by normalisation.

Reiated peptides
Carry out the method for liquidchromatography,
Appendix ill D, using me following solutions.
(1) Dilute the injection, ifnecessary, with mobilephaseA to
give a final concentration of 10 .,.g of calcitonin (sahnon)
per mL.
(2) Dissolve the contents of a vial ofN-"",O'l-
cys'caJcitonin EPCRS in 0.4 mL of mobile phase A, dilute to
40 mL with mobile phase A and add O.i mL of solution (i).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with octadecylsilyl sitica gelfor chromatography (5 urn).

(b) Use gradient elution and the mobile phases described
below.

(c) Use a flow rateof I mL per minute.
(d) Use a column temperature of 65°.

(e) Use a detection wavelength of 220 run.

(I) Inject 200 I1L of each solution.

MOBILE PHASE

Mobik phase A Dissolve 3.26 g of tetramethylammonium
hydroxide penwhydrate in 900 mL of waur, adjust the pH to
2.5 with onhophosphori< acidand mix with 100 mL of
acetonitrile for chromatography.
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Mobile phase B Dissolve 1.45 g of tetramethylammonium
hydroxide pentahydnue in 400 mL of waur, adjust the pH to
2.5 with orthaphosphoric acidand mix with 600 mL of
acetonitrile for chromatography.
Use the following gradient.

TIme Mobile phaee A MobilephaseB Comment
(Minutes) (%vIV) (%vlv)

0-30 72---)48 28--)52 lineargradiefll

30-32 48--lo72 52--)28 lineargradient

32·55 72 28 re-equillbfaliofl

When the chromatogram for solution (2) is recorded in the
prescribed conditions, the relative retention time of N-acetyl
cyst calcitonln is about 1.15 relative to the principal peak.

SYSTEM SUITABILITY

The test is not valid unless the resolution factor between me
peaks corresponding to calcitonin and N-acetyl-cysl
calcitonin is at least 5.0 and the symmetry faaor for the
N-acetyl-cysl calcitonin peak is not greater than 2.5.
If necessary, adjust the initial ratio of A:B in the mobile
phase.

UMITS

In the chromatogram obtained with solution (1):
the area of anysecondary peak is not greater than 3% of the
total area of aU the peaks;

the sum of the areas of any such peaks is not greater than
5% of the total area of all the peaksby nonnaJisation;
disregard anypeak. with an area less than0.1 % of thatof the
principal peak.

ASSAY
Carry out the method described onder the test for
Calcitonin C.

Calculate the contentof calcitonin (salmon) from the areas
of the peak due to calcitonin (salmon) and that of any peak
due to calcitonin C, using the declared contentof
Ct.,H"oN••O.8S2 in calciumin (salmon) EPCRS.

STORAGE
Calcitonin (Salmon) Injection should be protected from light
and storedat a temperature of 2° to 8°.

LABELLING
The label slates the strength as the nnmber of lU (Units)
permL. The label also states the equivalent number of
micrograms of the peptideper mL.

Calcitriol Capsules
Action and use
Vitamin D analogue.

DEFINITION
Calcitriol Capsules containa solution of Calcitriol in a
suitable fixed oil.

The capsules comply with the requirements statedunder Capsules
and WIth thefollowing requirements.

Content of calcicriol, Cz7Hw03
90.0 to 110.0% of the stated amount.
A reversible isomensatum to pre-<akitriol caJres piau in solution,
depending on temperature and time. The activity isdue to both
compounds.
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IDENI1F1CATION
In the Assay, the chromatogram obtained with solution (1)
shows a peakwith the sameretention time as the peak due to
calcitriol in the chromatogram obtained with solution (2).

ASSAY
Mix the contentsof 20 capsules. Carry out the 'method for
liquid chromatography, Appendix III D, using the following
solutions.
Forcapsules containing 0.25 pg of Calcitriol or less, prepare
solution (1) in thefol/owing manner:

(I) Use an undiluted quantity of the mixed capsule content.
Forcapsules containing more than 0.25 pgof Calcitriol;, prepare
solution (1) in thefolJ()Wing manner:
(1) To a quantity of themixed capsule contentcontaining
1.5 J.lg of Calcitriol, add sufficient mobilephase to produce
1 mL

(2) 0.00015% wlv of calcitriol EPCRS in the mobile phase.

CHROI\1ATOGRAPHIC CONDITIONS

(a) Use a stainless steel colnmn (25 em x 4.6 mm) packed
with S/7ica gelfor chromatography (5 um) (Lichrosorb Si60 is
suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flowrateof 1.2 mLper minute.
(d) Use an ambient cohunn temperature.
(e) Use a detection wavelength of 265 om.
(I) Inject 20 ~L of each solution.

(g) If necessary, adjust the composition of the mobile phase
so that the principal peakin the chromatogram obtained with
solution (I) is clearly separated from the tail of the peak due
to the excipient (fixed oil).

MOBILE PHASE

1 volumeof propan-J-ol;, 2 volumes of methanol, 40 volumes
of hexane and 60 volumes of ethylaatau.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (I), the peak dne to calcitriol is clearly
separated from the peak due to the fixed oil.

DETERM.INATION OF CONTENT

Combine the peakareas of caleitriol and pre-calcitriol in
solutions (1) and (2) respectively. Calculate the content of
calcitriol, C27H440 3 in the capsules,usingthe declared
content of C2,H...O, in calcitriol EPCRS.

Calcium and Colecalciferol Tablets
DEFINITION
Calcium and Colecalciferol Tabletscontain Calcium

, Carbonate and Colecalciferol.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of calcium
85.0 to 115.0% of the stated amount.

Content of colecalclferol, C27H440
90.0 to 120.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for liquid chromatography,
Appendix ill D, usingthe following solutions.
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(I) Shake a quantity of the powdered tablets containing 20
~g of Colecalciferol with 20 mL of the mobile phase with the
aid of ultrasound for 15 minutes, cool to room temperature,
centrifuge and use the supernatant liquid.
(2) 0.000 I % wlv each of col«alciferol BPCRS and
ergocalciferol BPCRS in the mobile phase.

(3) 0.000 I % wlv of coI«alciferoi BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oaadecylsUyl silica gelfor chromalography (5 um)
(Spherisorb ODS I is suitable).

(b) Use isocratic elutionand the mobilephasedescribed
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient columntemperature.
(e) Use a detection wavelength of 265 nm.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

10 volumes of water and 90 volumes of methanol,

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (2), the resolution faaor between the two
principal peaks is at least 1.4. If necessary, adjust the
composition of the mobile phase to obtain the required
resolution.

CONFIRMATION

A peak in the chromatogram obtained with solution (I) has
the same retention time as the peak due to coleca1ciferol in
the chromatogram obtained with solution (3).

B. Shake a quantity of the powdered tablets containing the
equivalent of 10 mg of calcium with50 mL of water and
filter. The solution yields reaction A characteristic of calcium
salts, Appendix VI.

TESTS
Uniformity of content
Tablets containing less than 2 mg and/or less than 2% wlw
of Colecalciferol complywiththe requirements statedunder
Tablets) withrespectto the contentof Colecalciferol, using
the following method of analysis. Carry out the following
procedure protected from light. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions.
(I) Add 15 mL of methanol (90%), mix with the aid of
ultrasound until the tablet is dispersed and thenfor a further
5 minutes) dilute to 20 mL withmemanol (90%)) mix,
centrifuge and filler through a glass-fibre filter (Whaunan
GFIC is suitable).

(2) 0.00005% wlv of eoIe<alciferol BPCRS in methanol (90%).
1')

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underAssay may
be used.

DETERMINATION OF CONTENT

Calculate the contentof C27IL.40 in each tablet using the
declared content of C"H..O in col«alciferol BPCRS.

ASSAY
For calcium
Weigh and powder 20 tablets. To a quantity of the powder
containing the equivalent of 50 mg of calcium add 50 mL of
waterand 5 mL of hydrochlork acid. Heat the dispersion
gently to boiling and continue to boil forabout 2 minutes.
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Allow to cool and add 50 mL of 0.05M disodium edetate VS.
Neutralise the solution using2M sodium hydroxide, add
10 mL of ammonia bufferpH 10.9 and 50 mL of water.
Titrate the excess of disodium edetate with O.05M zinc
chloride VS usingmordam black II sohuion as indicator.
Each mL of 0.05M disodium edeuue VS is equivalent to
2.004 mg of Ca.

For eolecalciferol
Carry out the following procedure protected from light.
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing
0.1 mg of Colecalciferol with about 170 mL of methanol
(90%) for 5 minutes and thenmix withultrasound for
5 minutes, dilute to 200 mL withmethanol (900/0), mix)
centrifuge and filter through a glass-fibre filter (Whatman
GFIC is suitable).

(2) 0.00005% wlv of coIecoIci/erol BPCRS in methanol,

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-capped oetadecylsilyl ,ilka gelfor chromatography
(5 um) (Hypersil ODS is suitable).

(b) Use isocratic elutionand the mobilephasedescribed
below.

(c) Use a flow rate of I mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 264 om.
(I) Inject 50 ~L of each solution.

MOBILE PHASE

3 volwnes of water and 97 volumes of methanol.

DETERMINATION OF CONTENT

Calcuiate the content of C27Ht.O in the tablets using the
declared content of C27Ht.O in coIecoIciferol BPCRS.

LABELLING
Ute label states (I) the equivalent number of IU (Units) of
antirachitic activity (vitamin D); (2) the equivalent amount of
calcium.
Each microgram of Colecalciferol is equivalent to 40 IU of
antirachitic activity (vitamin D).

Calcium and Colecalciferol Chewable
Tablets
Chewable Calcium and Colecalciferol Tablets

DEFINITION
Calcium and Colecalciferol Chewable Tablets contain
Calcium Carbonate and Colecalciferol.

The tablets comply with the requirements statedunderTablets and
with thefollowing requirements.

Content of calcium
85.0 to 115.0% of the stated amount,

Content of colecalciferol, C271lt40
90.0 to 120.0% of the staled amount.

IDENTIFICATION
A. Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
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(I) Shake a quantity of the powdered tablets containing 20
pg of colecalciferol with 20 mL of the mobile phase with the
aid of ultrasound for 15 minutes, cooi [Q room temperature,
centrifuge and use the supernatant liquid.
(2) 0.0001% wlv each of col«alciferol BPCRS and
ergocalciferol BPCRS in the mobile phase.

(3) 0.0001% wlv of coluaJciferoi BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDiTIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octade<ylsilyl silica gelfor chromatography (5 urn)
(Spherisorb ODS I is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 265 run.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

10 volumes of water and 90 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the two
principal peaks is at least 1.4. lfnecessary, adjust the
composition of the mobile phase to obtain the required
resolution.

CONFIRMATION

A peak in the chromatogram obtained with solution (1) has
me same retention time' as me peakdue to colecalciferol in
the chromatogram obtained with solution (3).

B. Shake a quantity of the powdered tablets containing the
equivalent of 10 mg of calcium with 50 mL of water and
filter. The solution yields reaction A characteristic of calcium
salts, Appendix VI.

TESTS
Disintegration
The requirement for Disintegration does not apply to
Calcium and Colecalciferol Chewable Tablets.

Uniformity of content
Tablets containing less than 2 mg andlor less man 2% wlw
of Colecalciferol complywith the requirements stated under
Tablets, withrespect to the contentof Colecalciferol, using
the following method of analysis. Carry out the following
procedure protected from light. Carry out the method for
liquidchromatography, Appendix mD, using the following
solutions.
(I) Add 15 mL of methanol (90%), mix with the aid of
ultrasound until the tablet is dispersed and then for a further
5 minutes, dilute to 20 mL wirh methanol (90%), mix,
centrifuge and filter through a glass-fibre filter (Whatman
GF/C is suitable).

(2) 0.00005% wlv of col«alciferol BPCRS in methanel (90%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underAssay may
be used.

DETERMINATION OF CONTENT

Calculate the contentof C27H140 in each tabletusing the
declared content of C27H..O in cole<alciferol BPCRS.
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ASSAY
Por calcivm
Weigh and powder20 tablets. To a quantity of me powder
containing the equivalent of 50 mg of calcium add 50 mL of
waterand 5 mL of hydrochloric acid. Heat the dispersion
gently to boiling and continue to boil for about 2 minutes.
Allow to cool and add 50 mL of 0.05M disodium edetate VS.
Neutralise the solutionusing 2M sodium hydroxideJ add
10 mL of ammonia buffer pH 10.9 and 50 mL of water.
Titrate the excess of disodium edetate with 0.05M zinc
chloride VS using mordant black II solution as indicator.
Each mL of 0.05M disodium <detate VS is equivalent to
2.004 mg of Ca.

Few cotecaiciferol
Weigh and powder 20 tablets. Carry out the method for
liquid chromatographYJ Appendix ill DJ protect fromlight
throughout the procedure and usingthe following solutions.
(I) Shake a quantity of the powdered tablets containing
0.1 mg of Colecalciferol with about 170 mL of methanol
(90010) for 5 minutes and then mix with ultrasound for
5 minutes, dilute to 200 mL with methanol (90%), mlx,
centrifuge and filter through a glass-fibre filter (Whatman
GF/C is suitable).

(2) 0.00005% wlv of col«alciferol BPCRS in methanol.

CHROI\t.ATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-capped octadecylsilyl silica gelfor chromatography
(5 ~) (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 1 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 264 run.
(I) Inject 50 ~L of each solution.

MOBILE PHASE

3 volumes of water and 97 volumes of methanol.

DETERMINATlON OF CONTENT

Calculate the content of C27H..t"O in the tablets usingthe
declared content of c.7H"O in ""«ala/erol BPCRS.

LABELLING
The label states (I) the equivalent number of ill (Units) of
antirachitic activity (vitamin D); (2) the equivalent amount of
calcium.
Each microgram of Colecalciferol is equivalent to 40 IU of
antirachitic activity (vitamin D).

Calcium and Ergocalciferol Tablets
DEFINlTION
Calcium and Ergocalciferol Tabletscontain CalciumLactate
Pentahydrate, Calciwn Phosphate and Ergocalciferol.
The tablers comply with the requiremenrs stated under Tablets and
with thejollewing requirements.

Content of calcium
85.0 to 115.0% of the stated amount.

Content of ergocalciferoJ, CzSllt40
90.0 to 120.0% of the stated amount.
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IDENTIFICATION
A. Carry out the method for liquidchromarography,
Appendix ill D, using the following solutions.
(I) Shake a quantity of the powdered tablets containing 20
ug of Ergocalciferol with 20 mL of the mobile phase with the
aid of ultrasound for 15 minutes, cool to room temperature,
centrifuge and use the supernatant liquid.
(2) 0.0001% wlv each of rol«alciferol BPCRS and
ergrxalciferol BPCRS in the mobile phase.

(3) 0.0001% wlv of ergacalciferol BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with oaadecy/si/y/ silica geifor chromarography (5 urn)
(Spherisorb ODS I is suitable).

(b) Use isocratic eJution and l:he mobilephase described
below.
(e) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 265 run.
(I) Inject 50 ~L of each solution.

MOBILE PHASE

10 volumesof waterand 90 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the two
principal peaks is at least 1.4. If necessary, adjust the
compositionof the mobile phase to obtain the required
resolution.

CONFIRMATION

The chromatogram obtained with solution (I) shows a peak
with the same retention time as the peakdue to ergocalciferol
in the chromatogram obtained with solution (3).

B. Dispersea quantity of the powdered tablets containing the
equivalent of 10 mg of calcium in 5 mL of waterand filter.
The filtrate yields reaction A characteristic of lactates,
Appendix VI.
c. Warm a quantity of the powdered tablets containing the
equivalent of 90 mg of calciumwith 10 mL of 2M nitric acid,
cool and filter. Add 10 mL of ammonium molybdate so/ulwn to
the filtrate. A yellowprecipitate is produced, characteristic of
phosphates.

D. Shake a quantity of the powdered tablets containing the
equivalent of 10 mg of calcium with 50 mL of waterand
filter. The solutionyields reaction A characteristic of calcium
salts, Appendix VI.

TESTS
Uniformity of content
Tablets containing less than 2 mg and/or Jess than 2%wlw
of Ergocalciferol comply with the requirements statedunder
Tablets, with respect to the content of Ergocalciferol, using
the following method of analysis. Carry out the following
procedure protected from light. Carry out the method for
liquidchromarography, Appendix ill D, using the following
solutions.
(I) Add 15 mL of methanol (90%), mix with the aid of
ultrasound until the tabletis dispersed and thenfor a further
5 minutes,dilute to 20 mL with methanol (90%), mix,
centrifuge and IiIter through a glass-fibre IiIter (Whattnan
GFIC is suitable).

(2) 0.00005% wlv of ergorolciferol BPCRS in methanol (90%).
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underAssayfor
ergocalciferol may be used.

DETERMINATION OF CONTENT

Calculate the content of C2sH440 in each tablet using the
declared content of C2sH 440 in ergocalciferol BPCRS.

ASSAY
Porcaldum
Weigh and powder 20 tablets. To a quantity of the powder
containing me equivalent of 50 mg of calciumadd 50 mL of
waterand 5 mL of hydrochloric acid. Heat the dispersion
gently to boilingand continue forabout 2 minutes. Allow to
cool and add 50 mL of 0.05M disodium edetate VS. Neutralise
the solution using 2M sodium hydroxide, add 10 mL of
ammonia buffer pH 10.9 and 50 mL of water. Titrate the
excess of disodium edetate with 0.05M zinc chkmde VS using
mordant black 1I solution as indicator. Each mL of
0.05M disodium edetate VS is equivalent to 2.004 mg of Ca.

For ergocalciferol
Carry out the following procedure protected from light.
Weigh and powder 20 tablets. Carry out the method for
liquidchrlmtarography, Appendix ill D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing
0.1 mg of Ergocalciferol with about 170 mL of methanol
(90%) for 5 minutes. Mixwith me aid of ultrasound for a
further 5 minutes, dilute to 200 mL with methanol (90%),
centrifuge and filter through a glass fibre IiIter (Whattnan
GFIC is suitable).

(2) 0.00005% wlv of ergocalciferol BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-<apped oaadecylsilyl silica gei for chromarography
(5 urn) (Hypersil 5 ODS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 264 rtm.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

3 volumes of waterand 97 volumes of methanol.

DETERMINATION OF CONTENT

Calculate the content of CtaH-wO in the tablets using the
declared content of C,sH••O in ergocalciferol BPCRS.

LABELLING
The label states (I) the equivalent number ofIU (Units) of
antirachitic activity (vitamin D); (2) the equivalent amount of
calciltln.
Each microgram of Ergocalciferol is equivalent to 40 IV of
antirachitic activity (vitamin D).
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Calcium and Ergocalciferol Chewable
Tablets
Chewable Calcium and Ergocalciferol Tablets

DEFINITION
Calciumand Ergocalciferol Chewable Tablets contain
CalciumLactate Pentahydrate, CalciumPhosphate and
Ergocalciferol.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of calcium
85.0 to 115.0% of the stated amount.

Content of ergocalciferol, C2sH..40
90.0 to 120.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Shake a quantity of the powdered tablets containing 20
pg of ergocalciferol with 20 mL of the mobile phase with the
aid of ultrasound for 15 minutes, cool to room temperature,
centrifuge and use the supernatant liquid.
(2) 0.0001% wlv each of collXalciferol BPCRS and
ergocalciferol BPCRS in the mobile phase.

(3) 0.0001 % w/v of ergocalciferol BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steer column (25 em x 4.6 mm) packed
with ocuuJecyhiJyl SIlica gelfor chromarography (5 urn)
(Spherisorb ODS I is suitable),

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 265 run.

(!) Inject 50 ~L of each solution.

MOBILE PHASE

10 volumesof waterand 90 volumes of methanol.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (2), the resolution factorbetween the two
principal peaks is at least J.4. If necessary, adjust the
composition of the mobile phase to obtain the required
resolution.

CONFIR..'rlATION

The chromatogram obtainedwith solution (1) shows a peak
with the same retention time as the peakdue to ergocalciferol
in the chromatogram obtainedwith solution (3).
B. Disperse a quantity of the powdered tablets containing the
equivalent of 10 mg of calcium in 5 mL of waterand filter.
The filtrate yields reaction A characteristic of lactates,
Appendix VI.

C. Wann a quantity of the powdered tablets containing the
equivalent of 90 mg of calcium with 10 mL of 2.\1 nitric acid,
cool and filter. Add 10 mL of ammonium molybdate solution to
the filtrate. A yellowprecipitate is produced) characteristic of
phosphates.
D. Shake a quantity of the powdered tablets containing the
equivalent of J0 mg of calciumwith 50 mL of waterand
filter. The solution yields reaction A characteristic of calcium
salts, Appendix VI.
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TESTS
Disintegration
The requirement for Disintegration does not apply to
Calcium and Ergocalciferol Chewable Tablets.

Unlfonnity of content
Tablets containing less than2 mg and/or less than 2%wlw
of Ergocalciferol complywith the requirements stated under
Tablets, withrespect to the content of Ergocalciferol, using
the following method of analysis. Carry out the following
procedure protected from light. Carry out the method for
liquidchromarography, Appendix ill D, using the following
solutions.
(I) Add 15 mL of methanol (90%), mix with the aid of
ultrasound until the tablet is dispersed and thenfor a further
5 minutes,dilute to 20 mL with methanol (90%), mix,
centrifuge and filter through a glass-fibre filter (Whatman
GF/C is suitable).

(2) 0.00005% wlv of ergocalciferol BPCRS in methanol (90%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described WIder Assayfor
ergocalciferol may be used.

DETBRM.INATION OF CONTENT

Calculate the content of C28H440 in each tabletusing the
declared content of C2sH"O in ergocalciferol BPCRS.

ASSAY
For calcium
Weigh and powder20 tablets. To a quantity of the powder
containing the equivalent of 50 mg of calcium add 50 mL of
waterand 5 mL of hydrochloric acid. Heat the dispersion
gently to boilingand continue for about 2 minutes. Allow to
cool and add 50 mL of 0.05M disorlium edna.. VS. Neutralise
the solution using 2M sodium hydroxide) add 10 mLof
ammonia buffer pH 10.9 and 50 mL of water. Titrate the
excess of disodium edetate with 0.05M zinc chloride VS using
mordant bkuk IJ solution as indicator. Each mL of
0.05M distxlium edetate VS is equivalent to 2.004 mg of Ca.

For ergocalciferol
Carry out the following procedure protected from light.
Weigh and powder 20 tablets. Carry out the method for
liquidchromawgraphy, Appendix ill D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing
0.1 mg of Ergocalciferol with about 170 mL of methanol
(90%) for 5 minutes.Mixwith the aid of ultrasound for a
further 5 minutes, dilute to 200 mL with methanol (90%),
centrifuge and filter through a glass fibre filter (Whannan
GF/C is suitable).

(2) 0.00005% wlv of ergocalciferol BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-capped octarlecylsilyl silica gelfor chromarography
(5 urn) (Hypersil 5 ODS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rateof 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 264 run.

(f) Inject 50 ~L of each solution.

MOBILE PHASE

3 volumes of waterand 97 volumes of methanol.
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DETERM.INATION OF CONTENT

Calculate the content of C2IlH4,!O in the tablets using the
declared content of C2BHuO in ergocalCiferol BPCRS.

LABELLING
The label states (I) the equivalent number oflU (Units) of
antirachitic activity (vitamin D); (2) the equivalent amount of
calcium.
Each microgram of Ergocalciferol is equivalent (0 40 IV of
antirachitic activity (vitamin D).

Calcium Carbonate Chewable Tablets
Chewable CalciumCarbonate Tablets

DEFINIl10N
Calcium Carbonate Chewable Tablets containCalcium
Carbonate. They may be flavoured.
The tablets comply with therequirements stated underTablets and
with thefollowing requirements.

Content of calcium, Ca
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The powdered tablets yield reaction B characteristic of
calcium salts, Appendix VI.
B. The powdered tablets yield the reactions characteristic of
carbonates, Appendix VI.

TESTS
Disintegration
The requirement for Disintegration does not apply to
Calcium Carbonate Chewable Tablets.

ASSAY
Weigb and powder 20 tablets. To a quantity of the powder
containing the equivalent of 0.25 g of calcium add 50 mL of
waterand 5 mL of hydrochloric acid. Heat the dispersion
gently to boiling and continue to boil for about 2 minutes.
Allow to cool, add sufficient water to produce 250 mL and
filter, ifnecessary. To 50 mL of this solution add 50 mL of
0.05M disodium edetate VS. Neutralise the solution using
2M sodium hydroxide and add 10 mL of ammonia buffer
pH 10.9 and 50 mL of woter. Titrate the excess of disodium
edetate with 0.05M zinc chloride VS using mordant black [[
solution as indicator. Each mL of 0.05M disodium edetate VS is
equivalent to 2.004 mg of Ca.

STORAGE
CalciumCarbonate Chewable Tablets should be protected
from moisture.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of calcium.
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Calcium Carbonate and Heavy
Magnesium Carbonate Chewable Tablets
Chewable Calcium Carbonate and HeavyMagnesium
Carbonate Tablets

Action and use
Antacid.

DEFINITION
Calcium Carbonate and HeavyMagnesium Carbonate
Chewable Tablets containCalciwn Carbonate and Heavy
Magnesium Carbonate. They may be flavoured.
The tablets comply with the requirements statedunder Tablets and
wah thefollcwing requirements.

Content of Calcium, Ca
95.0 to 105.0% of the statedamount.

Content of magnesium, Mg
95.0 to 105.0% of the statedamount.

IDENTIFICATION
A. In the Assay, solution (1) exhibits a similar absorption to
the standard solutions at 422.7 nm (calcium).

B. In the Assay) solution (3) exhibits a similar absorption to
the standard solutions at 285.2 run (magnesium).
C. The powdered tablets yield reaction B characteristic of
calcium salts) Appendix VI.
D. The powdered tablets yieldreaction B characteristic of
magnesium and magnesium sale, Appendix VI.
E. The powdered tablets yield the reactions characteristic of
carbonates) Appendix VI.

TESTS
Disintegration
The requirement for Disintegration does not apply to
Calcium Carbonate and HeavyMagnesium Carbonate
Chewable Tablets.

ASSAY
For calcium
Weighand powder 20 tablets. For solution (I) disperse a
quantity of the powdered tablets containing the equivalent of
0.272 g of calcium in 10 mL of 6Mhydrochloric acid, stir for
15 minutes) and add sufficient waterto produce 500 ml., mix
and filter. To I volume of the filtrate add 5 volumes of
lanthanum trioxide solution and dilute to 100 volumes with
water.
Prepare the standard solutions using a suitable volume of
calcium standard sdution (/000 ppm Cal add 10 mL of 6M
hydrothlork acid) and sufficient warer to produce 500 ml., mix
and filter. To 1 volume of the filU'ate add 5 volumes of
lanthanum trioxide solution and dilute to 100 volumes with
water.
For solution (2) to 10 mL of 6Mhydrochloric acidadd
sufficient waler to produce 500 ml., mix and filter.
To I volumeof the filtrate add 5 volumes of lanthanum
trioxide solution and dilute to 100 volumes with water.
Determine the total content of calcium in solution (I) by
Method I for atomic absorption speccrophotometry)
Appendix II D, measuring at 422.7 nm usingthe standard
solutions and solution (2) as the blank.

For magnesium
Weigb and powder 20 tablets. For solution (3) disperse a
quantity of the powdered tablets containing the equivalent of
22 mg of magnesium in 10 mL of 6Mhydrochloric acid, stir
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for 15 minutes and add sufficient waler to produce 500 rnl.,
mix and filter. To 1 volume of the filtrate add 5 volumes of
lanthanum trioxide solution and dilute to 100 volumes with
water.
Prepare the standard solutions using a suitable volume of
magnesium standard solution (100 ppm l;fg), add 10 mL of 6M
hydrochloric. add and sufficient water to produce 500 ml., mix
and filter. To 1 volume of the filtrate add 5 volumes of
lanthanumm"oxide solution and dilute to 100 volumes with
water.
Determine the total content of magnesium in solution (3) by
Method I for atomic absorption spectrophotometry,
Appendix II D, measuring at 285.2 nm using the standard
solutions and solution (2) as me blank.

STORAGE
Calcium Carbonate and Heavy Magnesium Carbonate
Chewable Tablets should be protected from moisture.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of calcium and magnesium.

Calcium Carbonate Oral Suspension
NOTE: This monograph has been developed ta cover unliunsed
formulations.

Action and use
Phosphate binder; trea~ent of hyperphosphataemia.

DEFINITION
Calcium Carbonate Oral Suspension is a suspension of
Calcium Carbonate in a suitable vehicle.
Theoralsuspension complies with the requirements stated under
Oral Liquids and with thefollowing requirements. Where
appropn"ate, the oralsuspension also complies with the
requiremems statedunder Unlicensed Medicines.

Content of calcium carbonate, CaC03

90.0 to 110.0% of the stated amount.

IDENTIFICATION
II may be necessary to add a drop of a suitable anti/oaming agent
to a volume of the oral suspension before carrying out thefollowing
{<SIS.

A. Mix 1 volume of the oral suspension with 1 volume of
waterand filter. The filtrate yields reaction C characteristic of
calcium salts, Appendix VI.

R Dilute a volume of the oral suspension containing 0.6 g of
Calcium Carbonate to 2 volumes with 2Mhydrochloric acid.
The resulting solution yields reaction A characteristic of
carbonates, Appendix VI.

TESTS
Acldity or a1ka1lnlty
pH 7.0 to 8.7, Appendix V L.

Dissolution
Complies with the requirements stated under Unlicensed
Medicines, Oral Suspensions. Use a volume of the oral
suspension containing one dose.

ASSAY
It may beneussaryto add oneor two drops of a suitable
ancifoaming agent to theoralsuspension before carrying out the

"Assay.
To a weighed quantity of the oral suspension containing
0.15 g of Caiciwn Carbonate add 3 mL of dilute hydrochloric

Calcium Folinate Preparations 1II-285

acidand 20 mL of water. Boil for 2 minutes, allow to cool
and dilute to 50 mL with water. Carry out the complexomeoic
titration of calcium, Appendix VIII D. Determine the weight
perml of the oral suspension, Appendix V G, and calculate
the content of CaC03, weight in volume.

Each mL of a.1M sodium edeuue is equivalent to 10.01 mg of
CaCO,.

Calcium Chloride Injection
DEFINITION
Calcium Chloride Injection is a sterile solution of Calcium
Chloride Dihydrate in Water for Injections.

The injection complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of calcium chloride dihydrate, CaC1212H20
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. 1 mL yields reaction C characteristic of calcium salts,
Appendix VI.
E. Dilute 1 volume of the injection to 50 mL with water.
The resulting solution yields reaction A characteristic of
chlorides, Appendix VI.

TESTS
Acidity or alka1lnlty
pH 5.0 to 8.0, Appendix V L.

Colour of soludon
The injection is not more intensely coloured than reference
solution BY., Appendix IV B, Method II.

ASSAY
Carry out the complexometric titration of calcium)
Appendix VllI D. Use a volume of the injection containing
about 0.3 g of Calcium Chloride Dihydrate. Each mL of
O.lMsodium edetate is equivalent to 14.70 mg of
CaCl,.2H,O.

LABELLING
The label states (1) the percentage w/v of Calcium Chloride
Dihydrate; (2) the concentration of calcium ion as millimoles
in a suitable volume; (3) the concentration of chloride ion as
millimoles in a suitable volume; (4) that solutions containing
visible solid particles must not be used.

When calcium chloride intravenous infusion is prescribed or
demanded, Calcium Chloride Injection shall be dispensed or
supplied.

Calcium Folinate Injection
Acdon and use
Vitamin B component.

DEFINITION
Calcium Folinate Injection is a sterile solution of Calcium
Folinate Hydrate. It is either supplied as a ready-to-use
solution or it is prepared by dissolving Calcium Folinate for
Injection in the requisite amount of Water for Injections
irrunediately before use.

The inj«tion complies with the requirements seated under
Parenteral Preparations and, when supplied as a ready-ta-use
solution, wilh thefollowing requirements.
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Content of folinic acid, C2oH23N'707
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. To a volume containing me equivalent of 20 mg of folinic
acid add 40 mL of acetone, mix, allow to stand and then
centrifuge, discarding the solvent. Suspend the residue in
40 mL of acetone and centrifuge. DlY the residue in a stream
of nitrogen and then at a pressure of 0.7 kPa for 2 hours.
The infrared absorption spectrum of the residue, Appendix n A,
is concordant with the reference spectrum of calcium fclinate
(RS 368).

B. Yields reaction B characteristic of calcium salts,
Appendix VI.

TESTS
Acidity or alkalinity
pH, 6.5 to 8.5, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the foUowing solutions protected from
light.

(I) Dilute with water, if necessary, a volume of the injection
to produce a solution containing the equivalent of 0.1 % wlv
of folinic acid.

(2) Dilute I volume of solution (I) to 100 volumes with
water.
(3) 0.1% wlv of calcium folina« BPCRS in water.
(4) Dilute I volume of solution (2) to 10 volumes with water.

CHROlvlATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octadecy/silyl silica gelfor chromawgraphy
(5 urn) (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 280 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
2.5 times the retention time of folinate.

MOBILE PHASE

220 mL of methanol and 780 mL of a solution containing
2.0 mL of tesrabutylammonium hydroxirk solutUm and 2.2 g of
disodium hydrogen orthophosphate, previously adjusted to
pH 7.5 with 10% vlv orthophosphoric acid.
When the chromatograms are recorded under the prescribed
conditions, the retention times of calcium folinate and formyl
folic acid are about 12 minutes and 21 minutes respectively.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to folinate and focmylfolic acid is at least 2.2.
If necessary, adjust the methanol content in the mobile
phase.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to formylfolic acid is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (l%);
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the area of any other secondary PMk is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (I%);

the sum of the areas of any secondary peaks, excluding the
peak corresponding to fonnylfolic acid, is not greater than
2.5 times the area of the principal peak in me chromatogram
obtained with solution (2) (2.5%).

Disregard any peak with an area less than that of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Protect the solutions from light. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions.

(1) Dilute a volwne of the injection with waterto produce a
solution containing the equivalent of 0.01% wlv of folinic
acid.

(2) 0.0 II % wlv of calcium folma« BPCRS in water.
(3) 0.1% wlv of caldum folinoie BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described WIder Related
substances may be used.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to folinate and fonnylfolic acid is at least 2.2.
If necessary, adjust the methanol content in the mobile
phase.

DETERMINATION OF CONTENT

Calculate the content of C2oH23N707 in the injection using
the declared content of C;roH21CaN707 in calcium
folina« BPCRS. Each mg of c..oH21 CaN, O, is equivalent to
0.9255 mg of C,oH,,N,O,.

STORAGE
When supplied as a ready-to-use solution, Calcium Folinate
Injection should be protected from light and stored at a
temperature of 2° to 8°.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of folinic acid.

CALCIUM FOLINATE FOR INJECTION
DEFINITION
Calcium Folinate for Injection is a sterile material consisting
of Calcium Folinate Hydrate with or without excipients. It is
supplied in a sealed container.

The CMte1JLSof the sealed container comply with the requirements
for Powders for Injection: orInfusions stared under Parenteral
Preparations and with thefollowing requirements.

Content of folinic acid, CzoH.nN701
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. The infrared absorption spectrum, Appendix ITA, is
concordant with the reference speurum of calcium folinate
(RS 368). If the spectra are not concordant prepare a
solution containing 1% wlv of Calcium Folinate and carry
out Identification Test A for the ready-to-use solution.

B. Yield reaction B characteristic of calcium sales,
Appendix VI.
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TESTS
Acidity or alkalinity
pH of a solution containing the equivalent of 1.0% wiv of
folinic acid) 6.5 to 8.5, Appendix V L.

Related substances
Carry out the test described for the ready-to-use solution but
using the following solution as solution (1). Dissolve
sufficient of the mixed contents of 10 containers in water to
produce a solution containing the equivalent of 0.1 % wlvof
folinic acid.

ASSAY
Determine the weight of me contents of 10 containers as
described in the test for uni/onnity of weight,
Appendix xn Ot, Powders for Parenteral Use.

Carry out the Assay described for the ready-to-use solution
but using the following solution as solution (1). Dissolve
sufficient of me mixed contents of me 10 containers in water
to produce a solution containing the equivalent of 0.01 % w/v
of folinic acid.

Calculate the content of C2oH2~70 in a container of
average content weight using the declared content of
C2oH2.CaN,O, in calciumfolinate BPCRS. Each mg of
C2oH21CaN707 is equivalent to 0.9255 mg of C2oH23N70,.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of folinic acid.

Calcium Folinate Tablets
Action and use
Vitamin B component.

DEFINITION
Calcium Folinate Tablets contain Calcium Folinate Hydrate.

The tablets romp/ywith the requirements statedunder Tablets and
wilh the following requi..menlS.

Content offollnic acid, C 2oH2,N,O,
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing the
equivalent of 180 mg of folinic acid add 10 mL of warty, mix
with the aid of ultrasound, and filter. Add 125 mg of
ammonium oxalate to the filtrate, shake, and centrifuge until a
clear supernatant liquid is obtained. To the supernatant add
I mL of methanoland 3 drops of hydrochloric acid, and shake.
If the preparation is cloudy, add methanoluntil a clear
solution is obtained and filter, if necessary, to remove any
undissolved material. Cool the preparation at 0° until a
precipitate forms and centrifuge. The cooling and
centrifuging steps may be repeated, if necessary, to increase
the amount of precipitate collected. Decant the supernatant
liquid and dissolve the precipitate in 2 mL of methanol.
Evaporate to dryness under a current of air and dry the
residue at 50° for 30 minutes. The infrared absorption spectrum
of the residue, Appendix II A, is concordant with the reference
spectrum of calcium folinate (RS 368).

B. The powdered tablets yield reaction B characteristic of
calcium salts, Appendix VI.
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TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions protected from
light.

(I) Add 20 mL of water to a quantity of the powdered tablets
containing the equivalent of 25 mg of folinic acid, shake for
15 minutes and dilute to 25 mL with water. Filter through a
glass fibre filter (Whatman GFIC is suitable).

(2) Dilute I volume of solution (I) to 100 volumes with
water.
(2) Dilute I volume of solution (I) to 100 volumes with
water.

(3) 0.1% wlv of colcivm folinau BPCRS in waler.

(4) Dilute 1 volume of solution (2) to 10 volumes with waler.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with end-capped oClade<y/sily1 silica gelfor chromatography
(5 urn} (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 280 nm.

(I) Inject 20 1'1. of each solution.

(g) For solution (1) allow the chromatography to proceed for
2.5 times the retention time of folinate.

MOBILE PHASE

220 mL of methanol and 780 mL of a solution containing
2.0 mL of telrabutylommonium hydroxide solurion and 2.2 g of
disodium hydrogen ortlwphosphau, previously adjusted to
pH 7.5 with 10% vlv orlhophosphoric acid.

SYSTBM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks
corresponding to folinate and formylfolic acid is at least 2.2.
If neceSS3IY, adjust the methanol content in the mobile
phase.

LIMiTS

In the chromatogram obtained with solution (1):

the area of any peak.corresponding to focmylfolic acid is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1%)j

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (1%); ~

the sum of the areas of any secondary peaks, excluding the
peak corresponding to formylfotic acid, is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (2.5%).

Disregard any peak with an area less than that of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Protect the solutions from light. Weigh and powder 20
tablets. Carty out the method for liquidchromalography,
Appendix ill D, using the following solutions.

(I) Add 200 mL of water to a quantity of the powdered
tablets containing the equivalent of 25 mg of folinic acid,
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shake for 15 minutes and dilute to 250 mL with water. Filter
through a glass fibre filter (Wharm,n GF/C is suitable).

(2) 0.011 % wlv of calciumfolinale BPCRS in water.
(3) 0.1% w/v of calcium folimue BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may he used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks
corresponding to folinate and formylfolic acid is at least 2.2.
Ifnecessary, adjust the methanol content in the mobile
phase.

DETERM.INATION OF CONTENT

Calculate the content of CZOH2JN701 in the tablets using the
declared content of CZoH21CaN707 in calcium
foUnate BPCRS. Each mg of CzoHZ1CaN701 is equivalent to
0.9255 mg of C,oH2,N,O,.

STORAGE
Calcium Folinate Tablets should be stored at a temperature
not exceeding 300

•

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of folinic acid.

Calcium Gluconate.lnjection
DEFINITION
Calcium Gluconate Injection is a sterile solution of Calcium
Gluconate for Injection in Water for Injections. Not more
than 5.0% of the Calcium Gluconate may be replaced with
calcium za.saccharate, or other suitable calcium salt, as a
stabilising agent.

The injeaion romp/its with the requirements Slated under
Parenteral Preparations and with thefollowing requirements.

Content of calcium, Ca
8.5 to 9.4% of the content of Calcium Gluconate stated on
the label.

IDENTIFICATION
A. To I mL add 0.05 mL of iron(lIl) chloride ,00ution Rl.
An intense yellow colour is produced.

B. Warm a volume containing the equivalent of 0.5 g of
Calcium Gluconare, add 0.65 mL ofglacial aurk acidand
1 mL of phenylhydrazine. Heat on a warer bath for
30 minutes) allow to cool and induce crystallisation. Filter)
dissolve the residue in 10 mL of hot water) add a few mg of
activated charcoal) shake, filter, allow the filtrate to cool and
induce crystallisation. A white, crystalline precipitate is
produced. The melting pointof the crystals, after drying, is
about 2000

) wil:h decomposition, Appendix V A.

C. Yields the reactions characteristic of calcium salts)
Appendix VI.

TESTS
Bacterial endotoxin.
Carry out the testfor baaerial endosoxins, Appendix XN C.
Dilute the injection in waterBET if necessary to give a
solution containing 100 mg of Calcium Gluconate per
millilitre (solution A). The endotoxin limit concentration of
solution A is 16.7 IV per mL.
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ASSAY
To a volume containing the equivalent of 0.5 g of Calcium
Gluconate add 300 mL of water and cany out me
complexomeuic timuion of calcium, Appendix VIII D) beginning
at the words 'add 6 mL of ...'.

LABELLING
The label states (1) the percentage wlv of Calcium Gluconate
equivalent to the total amount of calcium present; (2) that
solutions containing visible solid particles must not be used;
(3) the name and the percentage of any added stabilising
agent.

Calcium Gluconate Tablets
DEFINITION
Calcium Gluconate Tablets contain Calcium Gluconate.

The tablets comply wilh the requirements stated under Tablets and
with thefollowing requirements.

Content of calcium gluconate, CI2HUCa014,HzO
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract five tablets, finely powdered, with two 25-mL
quantities of petroleum spin't (boiling range, 4fr to 6ff)) discard
the extracts and repeat the extraction with three IO-mL
quantities of water) again discarding the extracts. Dissolve the
residue as completely as possible in 30 mL of hot water, filter
and to 0.5 mL of the filtrate add 0.05 mL of irrm(lll) chloride
solution RI. An intense yellow colour is produced.

B. To a volume of the filtrate obtained in test A containing
0.5 g of Calcium Gluconate add 0.65 mL ofglacial acetic acid
and I mL of phenylhydrazine) heat on a water bath for
30 minutes) cool and induce crystallisation. Filter, dissolve
the residue in 10 mL of hot water) add a few mg of actioaud
charcoal, shake) filter) allow the filtrate to cool and induce
crystallisation. A white) crystalline precipitate is produced.
The melting point of the crystals, after drying, is about 201°,
with decomposition, Appendix V A.

C. The powdered tablets yield the reactions characteristic of
calcium salts) Appendix VI.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules)
Appendix Xll Bl, using Apparatus 2. Use as the medium
900 mL of waterand rotate the paddle at 50 revolutions per

. minute. Withdraw a sample of 20 mL of the medium and
filter. Carry out the method for atomic absorption
spectrophotometry) Appendix II D, measuring at 422.7 nm
using a calcium hollow-cathode lamp as the radiation source)
an air-acetylene flame and the following solutions.

Test solution Use the filtered dissolution medium diluted) if
necessary, with water to give a concentration suitable for the
instrument used.

Standardsolutions Use calcium standard solution
(J00 ppm Ga) suitably diluted with water.
Determine the total content of calcium in the dissolution
medium and calculate the total content of calciwn gluconate
taking each mg of calciwn to be equivalent to 11.21 mg of
CI2H22CaOI4)H20.
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ASSAY
Weigh and powder 20 tablets. Ignite a quantity of the
powder containing 05 g of Calcium Gluconate, cool and
dissolve the residue with gentle heat in 5 mL of
2M hydrochloric acid. Filter, wash the residue on the filter with
waterand dilute the combined filtrate and washings to 50 mL
with water. Neutralise with 5M ammonia, using methylorange
solution as indicator, add 5 mL of 8M sodium hydroxide and
titrate with 0.05M disodium edeuue VS using calamcarboxy/ic
acid triturate as indicator. Each mL of 0.05M disodium edetate
VS is equivalent to 22.42 mg of CI2H22CaOI4JH20.

Calcium Preparations 111-289

Calcium Gluconate Effervescent Tablets
Effervescent Calcium Gluconate Tablets

DEFINITION
Calcium Gluconare Effervescent Tablets contain Calcium
Gluconate in a suitable effervescent basis.

The tablets comply with the requirements Slated underTablets and
with thefollawing requirements.

Content of calcium gluconate, C12H22CaOI4,H20
95.0 to 105.0% of the stated amount.

Calcium Hydroxide Solution
Lime Water

ASSAY
Weigh and powder 20 tablets. Ignite a quantity of the
powder containing 0.5 g of Calcium Gluconate, cool and
dissolve the residue with gentle heat in 5 mL of
2M hydrochloric acid. Filter, wash the residue on the filter with
waterand dilute the combined filtrate and washings to 50 mL
with water. Neutralise with 5M ammonia, using methylorange
solucion as indicator, add 5 mL of 8M sodium hydroxide and
titrate with 0.05M disodium edetate VS using calconcarboxylic
acid tn'curate as indicator. Each mL of 0.05M disodium edeuue
VS is equivalent to 22.42 mg of C12HnCaOI4,H20.

IDENTIFICATION
A. Dissolve a quantity of the powdered tablets containing I g
of Calcium Gluconate in 20 mL of hot water, cool and filter.
To 0.5 mL of the Iiltrate add 0.05 mL of iron(llI) chloride
solution RI. An intense yellow colour is produced.

B. To 5 mL of the Iiltrate obtained in test A add 0.65 mL of
glacial acetic acid and 1 mL of phenylhydrazine, heat on a
water bath for 30 minutes, aUow to cool and induce
crystallisation. Filter, dissolve the residue in 10 mL of hot
water, add a suitable quantity of activated charcoal) shake,
filter, allow the filtrate to cool and induce crystallisation.
A white, crystalline precipitate is produced. The mdting point
of the crystals, after drying, is about 201Q

, with
decomposition, Appendix V A.

C. The powdered tablets yield reaction B characteristic of
cakium salts, Appendix VI.
D. The tablets effervesce on the addition of water.

Calcium Gluconate Chewable Tablets
Chewable Calcium Gluconate Tablets

DEFINITION
Calciwn Gluconate Chewable Tablets contain Calcium
Gluconate in a Chocolate Basis or other suitable basis with a
chocolate flavour.

The tablets comply with the requirements statedunderTablets and
with thefollowing requirements.

Content of calcium gluconate, C12H22Ca014.H20
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract live tablets, finely powdered, with two 25-mL
quantities of petroleum spin't (boiling range, 4f1' to 6ff), discard
the extracts and repeat the extraction with three 10-mL
quantities of water, again discarding the extracts. Dissolve the
residue as completely as possible in 30 mL of hot fOater, filter
and to 0.5 mL of the Iiltrate add 0.05 mL of iron(llI) chloride
solution RI. An intense yellow colour is produced.

B. To a volume of the filtrate obtained in test A containing
0.5 g of Calcium Gluconate add 0.65 mL of glacial acetic acid
and 1 mL of phenylhydrazine, heat on a water bath for
30 minutes, cool and induce crystallisation. Filter, dissolve
the residue in 10 mL of hot water, add a few mg of activated
charcoal, shake, filter, allow the filtrate to cool and induce
crystallisation. A white, crystalline precipitate is produced.
The melting point of the crystals, after drying, is about 20 I0,
with decomposition, Appendix V A.

C. The powdered tablets yield the reactions characteristic of
calcium salts, Appendix VI.

TESTS
Disintegration
The requirement for Disintegration does not apply to
Calcium Gluccnate Chewable Tablets.

DEFINITION

Calcium Hydroxide
Purified Water, freshly boiled and cooled

10.
Sufficient to produce 1000 mL

ASSAY
Weigh and powder 20 tablets. Ignite a quantity of the
powder containing 0.5 g of Calcium Gluconate, cool and
dissolve the residue with gentle heat in 5 mL of
2M hydrochloric acid. Filter, wash the residue on the filter with
waterand dilute the combined filtrate and washings to 50 mL
with water. Neutralise with 5M ammonia, using methylorange
solution as indicator, add 5 mL of 8M sodium hydroxide and
titrate with 0.05M disodium edetate VS using caJoomarboxylic
acid triturate as indicator. Each mL of 0.05M disodium edetate
VS is equivalent to 22.42 mg of CI2H22CaOI4,HzO.

Extemporaneous preparation
The following directions apply.

Shake together thoroughly and repeatedly; allow to stand
until clear. Siphon off the clear solution as required.

Content ofcalcium hydroxide, Ca(OH),
Not less than 0.15% wlv.

CHARACTERISTICS
A colourless liquid. It absorbs carbon dioxide from the air, a
film of calcium carbonate being formed on the surface of the
liquid. It becomes turbid when boiled and clear again on
cooling.

IDENTIFICATION
Yields the reactions characteristic of calcium salts,
Appendix VI.
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Concentrated Camphor Water
DEFJNffION

ASSAY
Titrate 25 mL with O.lM hydrochloric acid VS using
phenolphthalein solution Rl as indicator. Each mL of O.1M
hydrochloric add VS is equivalent to 3.705 mg of Ca(OH),.

STORAGE
Calcium Hydroxide Solution should be kept in a well-filled
container.

Extemporaneous preparation
The following directions apply.

Dissolve the Racemic Camphor in the Ethanol (90 per cent)
and add, gradually, with vigorous shaking aftereach addition,
sufficient Water to produce 1000 mL.
Thewater complies with the requirements statedunderAromatic
Waters and with thefollowing requirement.

Ethanol content
51 to 55% viv, Appendix vm F.

Calcium Lactate Tablets
DEFINITION
CalciumLactate Tablets containCalcium Lactate
Pentahydrate or Calcium Lactate Trihydrate.

The tablets complywith the requirements suuedunder Tablets and
with the following requirements.

Content of calcium lactate) calculated as
CoH10CaO"SH,O
95.0 to 105.0% of the stated amount.

DEFINITION
Candesartan Tablets containCandesartan Cilexetil.
The tablets camply with the requirements stated under Tablets and
with thefollowing requirements.

Content ofcandesartan cilexetil, ~3H3~606
95.0 to 105.0% of the statedamount.

IDENTIFICATION
Shakea quantity of the powdered tablets containing 20 mg
of Candesanan Citexeril with 20 mL of wateruntil the tablets
have disintegrated and filter (a Whatman GF/C filter is
suitable). Add the filter paper to 20 mL of ethylacetate, mix
with the aid of ultrasound and repeat the filtering process.
Evaporate the filtrate to dryness undera stream of nitrogen.
The infrared absorption spearum of the residue, Appendix II A,
is concordant with the reference spearum of candesartan
cilexetil (RS 494).

TESTS
Dissolution
For tablets conta·ining 16 mg or less of cancksartan
cilexetil
Comply with the requirements in the dissolution testfor tablets
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of a solution containing 0.35% wiv of
po/ysorlJat< 20 in phosphate buffer pH 6.5, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the methodfor liquid chromatography,
Appendix III DJ using the following solutions.
(I) After 45 minutes withdraw a sample of the medium and
filter (a Acrodisc GHP 25 0.45-~m filter is suitable). Dilute
the filtered medium, if necessary, withsufficient dissolution
medium to produce a solutionexpected to contain
0.00022% wlv of Candesartan Cilexetil.

(2) 0.00022% wiv of candesanan cilexeta BPCRS in the
dissolution medium.
(3) 0.00022% wiv of candesanan c17exet/7 for S}'St<m
suitability EPCRSin the dissolution medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with oclatkcylsi1ji1 silica gelfor chromalCgraplry (4 urn) (Nova
Pak CIS is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 0.8 mL per minute.
(d) Use an ambient columntemperature.
(e) Use a detection wavelength of 254 nrn.
(I) Inject 20 ~L of each solution.

M.OBILE PHASE

1 volumeof glacial acetic acid, 43 volumes of waterand
57 volwnes of acetonitrile.

Action and use
Angiotensin II (AT,) receptor antagonist.

Candesartan Tablets

40.
600mL

Sufficient to produce 1000 mL

RacemicCamphor
Ethanol(90 percent)
Water

IDENTIFICATION
A. Triturate a quantity of the powdered tablets containing
0.3 g of CalciumLactate Pentahydrate or its equivalent with
5 mL of methanol and filter. To 0.2 mL of the filtrate add
2 mL of suJfun"c acid,heal at 85° for 2 minutes, cool and add
4 mg of 4-lrydroxybiphenyl. A violet-red colour is produced.

B. The powdered tablets, when moistened with hydrochloric
acid and introduced on a platinum wire into a flame, impart
a brickred colour to the flame.

Disintegration
Maximwn time, 30 minutes, Appendix xn AI.

ASSAY
Weigh and powder20 tablets. Dissolve a quantity of the
powdercontaining 0.3 g of CalciumLactate Pentahydrate or
its equivalent as completely as possiblein 50 mL of water
and titrate with 0.05'1 disodium edetate VS to within a few
millilitres of the expected end point. Add S mL of 5M sodium
hydroxide and 0.1 g of solochrome dark blue mix.." and
continue the titration until the colour changes from pink [0

full blue. Each mL of 0.05M disodium edeoue VS is equivalent
to 15.41 mg of C.HlOCaO,,5H,O.

LABELLING
When the active ingredient is CalciumLactate Trihydrate the
quantity is stated in terms of the equivalent amount of
CalciumLactate Pentahydrate.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and impurity B is at least 4.0.

DETERAUNATION OF CONTENT

Calculate the total content of candesartan cilexetil,
C3~34N606' in the medium from the chromatograms
obtained and using the declared content of C33H3..N606 in
candesartan ciJexeu7 BPCRS.

LIMITS

The amount of candesartan cilexetil released is not less than
75% (Q) of the stated amount.

For tablets containing more than 16 mg ofcandesartan
cilexetil
Comply with the requirements In the dissolution testfor tablets
and capsules, Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of a solution containing 0.70% wlv of
polysorbate 20 in phosphate bufferpH 6.5, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) After 45 minutes withdraw a sample of the medium and
filter (a 0.45-~m Acrodisc GHP 25 filter is suitable). Dilute
the filtered medium, if necessary, with sufficient dissolution
medium to produce a solution expected to contain
0.00022% w/v of Candesanan Cilexetil.

(2) 0.00022% wlv of candesartan cJ1exetil BPCRS in the
dissolution medium.

(3) 0.00022% wlv of candesartan cil_iI for system
suitability EPCRS in the dissolution medium.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under the
Dissolution test for tablets containing 16 mg or less of
candesartan cilexetil may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and impurity B is at least 4.0.

DETERMINATION OF CONTENT

Calculate the total content of candesartan ciJexetil,
CJJ-I3~606) in the medium from the chromatograms
obtained and using the declared content of C33H3.aN606 in
candesartan cilex<til BPCRS.

LIMITS

The amount of candesartancilexetil released is not less than
75% (Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in 60% v/v
acetonimle prepared immediately before use.

(1) To a quantity of the powdered tablets containing 20 mg
of Candesartan CiJexetil, add 80 mL of 60% vlv acetonitrile
and mix with the aid of ultrasound. Add sufficient 60% vlv
acetonitrile to produce 100 mL and lilter (a 0.45-~m PTFE
filter is suitable).

(2) Dilute I volume of solution (I) to 100 volumes.
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(3) 0.05% wlv of candesartan dlexetllfor system
suitability EPCRS.

(4) 0.05% wlv of candesarum cilexetilfor peak
identification EPCRS.

(5) 0.05% wlv of candesartan cilexetil
impuritystandardBPCRS.

(6) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 3.9 mm) packed
with octadecylsilyl silica gelfor chromatography (4 urn) (Nova
Pak CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.8 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA 1 volume ofglacial acetic acid, 43 volumes of
waterand 57 volumes of acetonitrile.
Mobile phaseB I volume of glacial acetic acid, 10 volumes of
waterand 90 volumes of acetonitrile.

Time (Mlnutell) Mobile phase A Mobile phase B Comment
(%v/v) (% vlv)

0-3 100 0 isccratic

3-33 100-+0 0-+100 linear gradient

33-45 0 100 isocratic

45-47 0--->100 100.....0 linear gradient

47-55 100 0 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
candesartan cilexetil (retention time about 10 minutes) are:
impurity G, about 0.2, impurity A, about 0.3; impurity B,
about 0.5, impurity C, about 0.8, impurity D, about 1.2,
impurity E, about 1.5, impurity F, about 2.0, impurity H,
about 3.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (5), the peak-w-valley ratio is at least 2.6, where
Hp is the height above the baseline of the peak due to
impurity D and Hv is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to candesartan cilexetil.

LIMITS

Use the chromatograms obtained with solutions (3) and (5)
to identify the peaks due to impurities B, D and F.
Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities A, G and H using
solutions (3) and (4) and multiply the area of these peaks by
the corresponding correction factors: impurity A, 0.7,
impurity G, 0.7; impurity H, 1.6.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity F is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the area of any peak corresponding to impurity C, D or E is
not greater than half the area of the principal peak in the
chromatogram obtained with solution (2) (0.5% of each),

www.webofpharma.com



III-292 Capecitabine Preparations

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (6) (0.2%).

Disregard anypeak with an area less than the area of the
principal peakin the chromatogram obtained with solution
(6) (0.1%).

For tablets containing 16 mg or less of candesartan
cilexetil
In the chromatogram obtained with solution (I):
the area of any peak corresponding to impurity B is not
greater than twice me area of the principal peak in the
chromatogram obtained with solution (2) (2.0%);

the sum of the areas of any secondary peaks, excluding the
peak due to impurity B, is not greater than 3 times the area
of the principal peak in the chromatogram obtained with
solution (2) (3.0%).

For tablets containing more than 16 mg ofcandesartan
cilexetil
In the chromatogram obtained with solution (I):
the area of any peak corresponding to impurity B is not
greater than 1.2 times the area of the principal peak in the
chromatogram obtainedwith solution (2) (1.2%);

the sum of the areas of anysecondary pwks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2.0%).

Unifonnity of content
Tablets containing less than 2 mg and/or less than 2% w/w
of candesartan cilexetil must complywith the requirements
stated underTablets using the following method of analysis.
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in 60% v/v
acetonitrile.
(I) Disperse one tablet in 25 mL of 60% v/v IlUtonitrile and
mix with the aid of ultrasound for 10 minutes. Add sufficient
60% vlv acetonitrile to produce 50 mL and filter (a 0.45-~m

PTFE filter is suitable). If necessary, dilute the filtrate with
60% vlv acetonitrile to produce a solutioncontaining
0.0002% wlv of Candesartan Cilexetil.

(2) 0.0002 % wlv of candesarcan cilexelil BPCRS.
(3) 0.015 % w/v of candesarcan cilexetil for system
suitability EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

SYSTEM SUITABILITY

The test is not valid unless, in me chromatogram obtained
withsolution (3), the resolution between the peaks due to
impurity A and impurity B is at least 4.0.

DETERMINATION OF CONTENT . ]

Calculate the content of C33H34N606 in each tablet using
the declared contentof C3JH34N606 in candesarum
cilexelil BPCRS.

ASSAY
For tablets containing 2 mg or less and/or less than
2% uVw of candesartan cilexetil
Use the average of the individual results determined in the
testfor Unifonnityof content.
For tablets containing more than 2 mg and 2% uv'w or
more of candesartan cilexetil

2022

Weigh and powder20 tablets. Carry out the method. for
liquidchromatography, Appendix ill D, using the following
solutionsprepared immediately before use.
(I) To a quantity of the powdered tablets containing 20 mg
of Candesartan Cilexetil, add 80 mL of 60% vlv acetonitrile
and mix with the aid of ultrasound for 10 minutes. Dilute to

100 mL with 60% vlv acetonitrile and filter (a 0.45-~m PTFE
filter is suitable). Add sufficient 60% vlv aceronitrile to the
filtrate to produce a solution containing 0.002% wlv of
Candesartan Cilexetil.

(2) 0.0002% w/v of candesartan cilexetil BPCRS in 60% vlv
acetonitrile.
(3) 0.015% wlv of omdesarum cilexetil for system
SUiUlbiliey EPCRS in 60% vlv acetonitrile.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between thepeaks due to
impurity A and impurity B is at least 4.0.

DETERMINATION OF CONTENT

Calculate the contentof C33H34N606 in the tablets using the
declared contentof CJ3H3~606 in candesartan
cilexetil BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those lisled under Candesartan Cilexetil,

Capecitabine Tablets
Action and use
Pyrimidine analogue; cytotoxic; treatment of cancer.

DEFINITION
Capecitabine Tablets contain Capecitabine.
The tablets comply with the requirements stated under Tablets and
with the following requirements.

Content of capecitabine, C15H22FNJ06
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.05 g
of Capecitabine with. 4 mL of ethanol andfiller. Evaporate
the filtrate to dryness, under a stream of nitrogen, on a water
bath at 65°. The infrared absorption spectrum of the residue,
Appendix IT A, is concordant with the reference spectrum of
capecitabine BPGRS treated in the samemanner.

TESTS
Dissolution
Carry out the following procedure protected from light.
Comply with the dissolution teu for tablets and capsules,
Appendix XII B1.

TEST CONDiTIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(h) Use 900 mL of phosphate blfffer pH 6.8, at a temperature
of 37°, as the medium.

www.webofpharma.com



2022

PROCEDURE

(1) Mer 30 minutes withdraw a sample oCthe dissolution
medium and filter. Use the filtered medium, diluted with
phosphate bufferpH 6.8, if necessary) to produce a solution
expected to contain 0.017% wlv ofCapecitabine.

(2) 0.017% wlv of capecitabine BPCRS in phosphate btiffel"
pH 6.8.

(3) 0.017% wlv of capecirabine BPCRS and 0.000025% wlv
of capecuobine impurity D EPCRS in phosphat< btiffer pH 6.8.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped oC1aderylsilyl silica gelfor chromarography
(5 pm) (Zorbax Eclipse XDB-CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 250 nm.

(I) Inject 40 ~L of each solution.

MOBILE PHASE

Mobile phase A 5 voJwnes of aceumitriJe, 35 volumes of
methanol and 60 volumes of a 0.1 % v/v solution of glacial
acetic acid.
Mobile phase B 5 volumes of acetonitrile, 80 volumes of
methanol and 15 volumes of a 0.1% vlv solution of glacial
acetic acid.

Time (M.inutes) Mobile p,base A Mobile phase B Comment
CO/O v1Y) (%vlv)

0-5 100 0 iSOCIlltK

5·20 100--049 0--051 linear gradient

20-30 4. 51 isccratic

30-32 49 ..... 100 51 ..... 0 linear gradient

32-40 100 0 re-equilibratlon

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity D and capecitabine is at least 2.0.

DETERJ\.lINATION OF CONTENT

Calculate the content of Cl5H22FN306 in the medium using
the declared content of CI5H22FNJ06 in
capecitabine BPCRS.

liMITS

The amount of capecitabine released is not less than 75%
(Q) of the stated amount.

Related substances
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions. Prepare the
solutions immediaze/y before use.

SolventA 5 volumes of aceumitTile, 35 volumes of methanol
and 60 volumes of water.
(I) Sbake a quantity of powdered tablets containing 60 mg of
Capecitabine with 80 mL of solvent A, dilute to 100 mL
with the solvent A and filter.

(2) Dilute I volume of solution (1) to 100 volumes with
solvent A.

(3) Dilut l 2 volume of solution (2) to 5 volumes with solvent
A.
(4) 0.06% wlv of capecirabine BPCRS and 0.0001% wlv eacb
of capecitabme ;mpun"ty A EPCRS, capecilabine
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impurity B Ef'CRS and copecitobine impurity D EPCRS in
solvent A.
The chromatographic conditions described under Dissolution
may be used with an injection volume of 10 JlL.

When chromatograms are recorded under the prescribed
conditions, the retention times relative to capeeitabine
(retention time, about 16 minutes) are: impurity A, about
0.16; impurity B, about 0.18; impurities D and E (co-elute),
0.94.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4):

the resdution between the peaks due to impurity A and
impurity B is at least 1.5;

the resolution between the peaks due to Impurity D and
capecitabine is at least 2.0.

LIMITS

Identify any peak corresponding to impurity B using the
chromatogram obtained with solution (4) and multiply the
peak area by the correction factor of 1.3.

In the chromatogram obtained with solution (I):

the area of any peak due to impurity A or impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1%);

me sum of the areas of any peak due to impurities D and E
is not greater than half me area of me principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%);

the sum of the areas of all secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%).

Disregard any peak with an area less than 0.25 times the area
of me principal peak in the chromatogram obtained with
solution (3) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liJ;,uid chromawgraphy, Appendix III D, using the following
solutions. Prepare lhe sdudons immediately before use.
Solvent A 5 volumes of acetonitrile, 35 volumes of methanol
and 60 volumes of water.
(I) Sbake a quantity of powdered tablets containing 60 mg of
Capecitabine with 80 mL of solvent A, dilute to 100 mL
with the solvent A and filter.

(2) 0.06% wlv of copecitobine BPCRS in solvent A.

(3) 0.06% wlv of capecitabine BPCRS and 0.0001% wlv of
copecuabine impurity D EPCRS in solvent A.

The chromatographic conditions described under Dissolution
may be used with an injection volume of 10 ~L.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity D and capecitabine is at least 2.0.

DETERJ.\UNATION OF CONTENT

Calculate the content OfC15H22FN306 in the tablets using
the declared content of ClsH22FN306 in
capecitabine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Copeciuibine.
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Captopril Oral Solution
NOTE: This ;;iiiiwgraph has been devJupa/ tv W'lJ~ unlicensed
formulations.

Action and use
Angiotensin-converting enzyme inhibitor.

DEFINITION
Captopril Oral Solution is a solution containing Captopril in
a suitable flavoured vehicle. It is supplied as a ready-to-use
solution or it is prepared by dissolving Captopril Powder for
Oral Solution in the requisite volume of the vehicle provided
just before issuefor use.
Theoralsolution complies with the requirements Slated underOral
Liquids and with thefollowing requirements. ll7here appropriate
the oralsolution also complies with the requirements stared under
Unlicensed Medicines.

STORAGE
The oral solution should be stored at the temperature and
used within me period stated on the label.

When supplied as a rwdy-w-usesolution~ the oralsolution
complies wi'h the following requirements.

Content of captoprll, c.HIsNO,S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Add 10 mL of dichloromerhane to a quantity of the oral
solution containing 0.1 g of Captopril and shake gently (take
care to avoid forming an emulsion). Remove the lower
organic layer, repeat the extraction with two further 1D-mL
quantities of dichloromethane, combine the organic extracts
and filter through anhydrous sodium sulfa". Mix I mL of the
filtrate with 0.5 g of potassium bromide, dry at room
temperature at a pressure of 2 kl'a, grind to a uniform
mixture and prepare a disc. The infrared absorption spectrum,
Appendix II A, is concordant with the reference spectrum of
captopril (RS 031!).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (I) has the same retention time as the
peak due to captopril in the chromatogram obtained with
solution (2).

TESTS
Caplopril disulfide
Carry out the method for liquid chromatography,
Appendix ill D, using die following solutions.

(I) Dilute a quantity of the oral solution containing 25 mg of
Captopril to 50 mL with methanol and mix.

(2) 0.0015% wlv of capropriJ disulfide BPCRS in methauol.
(3) Dilute I volwne of solution (I) to 100 volwnes with
solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with end-copped ocrodecylsilyl SIlica gelfor chroma,ography
(5 urn) (Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 am.

(I) Inject 20 ~L of each solution.

2022

MOBILE PHASE

0.5 volume of orthophosphotic acid, 450 volumes of waterand
550 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
captopnl and captopril disulfide is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1), the area of
any peak corresponding to captopril disulfide is not greater
than the area of the peak in the chromatogram obtained with
solution (2) (3%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(I) Dilute a weighed quantity of the oral solution containing
25 mg of Captopril to 50 mL with mobile phase, mix and
dilute 1 volume of the resulting solution to 5 volumes with
the mobile phase.

(2) 0.01% wlv of capwpril BPCRS and 0.0005% wlv of
capwpril disulfide BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped oetodecylsi/yl silica gelfor chromawgraphy
(10 pm) (Nuc1eosil CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 run.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.5 volume of onhophosphoric acid, 450 volumes of water and
550 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peaks due to
captopril and captopril disulfide is at least 2.0.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral solution,
Appendix V G, and calculate the content of C9H1sN03S,
weight in volume, using the declared content of C9H I5N03S
in capropriJ BPCRS.

CAPTOPRIL POWDER FOR ORAL
SOLUTION
DEFINITION
Captopril Powder for Oral Solution is a dry powder
consisting of Captopril with or without excipients. It is
supplied in a sealed container.

The dry ingredients. comply with the requirements for Powders and
Granules for OralSolutions and OralSuspensions statedunder
Oral Liquids. Wh"" appropriate, the dry ingredients also comply
with the requirements stated under Unlicensed Medicines.

Content of captoprll, C,H1sNO,S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
The infrared absorption spectrum, Appendix II A, is concordant
with the reference spectrum of captopriJ (RS 038).
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TESTS
Acidity
pH of a soiution containing 2% wiv of Captoprii, 2.0 to 2.6,
Appendix V L.

Clarity of solution
A solution containing 2%wlv of Captopril in carbon dioxide
free water is dear, Appendix IV A, and colourless,
Appendix N B, Method II.

Related substances
Carry out the method for liquidchromalOgraphy,
Appendix III D, using the following solutions.

(1) Dissolve a quantity of me contentsof the sealed container
containing 50 mg of Captopril in the mobile phase and add
sufficient mobile phase to produce 100 mL.

(2) Dilute 2 volumes of solution (I) to 100 volumes with the
mobile phase.

(3) Dissolve a quantity of the contentsof the sealed container
containing 10 mg of Captopril in mobile phase, add 0.25 mL
of O.05M iodine and sufficient mobile phase to produce
100 mL. Dilote 10 volumes of the resulting solution to
100 volumes with the mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4 mm) packed
with octylsilyl silica gd for chromatography (5 pm) (Nucleosil
CS is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flow rate of J mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of220 run.
(0 Inject 20 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for 3 times the retention time of Captopril.

MOBILE PHASE

0.5 volumeof onhophosphon'c acid, 500 volumes of methanol
and 500 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows three principal peaks and the resolution
between the last two elutingprincipal peaks is at least 2.0.

LIMITS

In the chromatogram obtained with. solution (1):
the area of anysecondary peak is not greater than0.5 times
the area of the principal peak in the chromatogram obtained
with solution (2) (1%);

the sum of the areas of aU such peaks is not greater than the
area of theprincipal peak in the chromatogram obtained with
solution (2) (2%).

Disregard any peakwith an area less than0.1 times the area
of the principal peakin the chromatogram obtainedwith.
solution(2) (0.2%) and any peakwith a retention time less
than 1.4 minutes.

ASSAY
Mix the contents of 10 containers and dissolve a quantity of
the mixedcontents containing 0.15 g ofCaptopril in 30 mL
of water. Titrate with O.05M iodine) determining the end-point
potentiometrically, Appendix VITI B, using a combined
platinum electrode.
Each mL of O.05M iodine is equivalent to 21.73 mg of
C.H"NO,S.
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Captopril Tablets
Action and use
Angiotensin converting enzyme inhibitor.

DEFINITION
Captopril Tablets contain Captopril .

The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of captopril, G,H"NO,S
95.0 to 105.0% of the statedamount.

IDENTIFICATION
A. Dissolve a quantity of the powdered tablets containing
0.1 g of Captopril in 25 mL of methanol with the aid of
ultrasound and filter. Mix I mL of the filtrate with 0.5 g of
potassium bromide) dry at room temperature at 2 kPa, grind to
a uniform mixture and prepare a disc. The infrared absorption
spectrum, Appendix II A, is concordant with the reference
spectrum of captopril (RS 038).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
peak due to captopril in the chromatogram obtained with
solution (2).

TESTS
Captopril disulfide
Carry out the method for I~uid chromalograp1ry,
Appendix ill D, using the following solutions.
(1) Transfer a quantity of the powdered tablets containing
25 mg of Captopril to a centrifuge tube, add 25 mL of
methanol, centrifuge for 15 minutes and use the supernatant
liquid.

(2) 0.0030% wlv of caplO[ml dimljide BPCRS in methanol.
(3) Dilute I volume of solution (I) to 100 volumes with
solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless "eel column (25 ern x 4.6 mm) packed
with end-eapped octade<y/silyl silica gelfor chromatography
(5 urn) (Ace CIS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flowrateof 1 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 om.
(0 Inject 20 ~L of each solution.

MOBILE PHASE

0.5 volumeof orthophosphoric acid,450 volumes of waterand
550 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
withsolution (3), the resohuion faaor between thepeaks due
to captopril and captopril disulfide is at least 2.0.

LIMITS

In the chromatogram obtained with solution (I) the area of
anypeakcorresponding to captopril disulfide is not greater
than the area of the peakin the chromatogram obtained with
solution (2) (3%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix III D, using the following
solutions.
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(1) Transfera quantity of the powdered tablets containing
25 mg of Captopril to a centrifuge tube, add 25 mL of the
mobile phase) mix with the aid of ultrasound for Ii minutes
and centrifuge. Dilute 1 volume of me supernatant liquid to
10 volumes with the mobilephase.
(2) 0.01 % w/v of captopril BPCRS and 0.0005% w/vof
capwpriI disulfide BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (2), the resolution/actor betweenthe peaks due
to captopril and captopril disulfide is at least 2.0.

DETERMINATION OF CONTENT

Calculateme content of CgH15N03S in the tablets using the
declared content of C.H15NO,S in captopril BPCRS.

Carbamazepine Oral Suspension
Carbamazepine Oral Suspensions from different manofaaurea,
whilst complying Wlih the requirements of the monograph, are not
interchangeable, unless justified and authorised

Action and use
Antiepileptic.

DEFINITION
Carbamazepine Oral Suspension is a suspension of
Carbamazepine in a suitable vehicle.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Carbamazepine. The dissolution profile
reflects the in vivo performance which in tum is compatible
with the dosageschedulerecommended by the manufacturer.
Theoralsuspension complies with the requirements stated under
OralLiquids and with theloIfcwjng requirements.

Content of carbamazepine, C. SH12NzO
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity of the oral suspension containing 100 mg of
Carbamazepine add 20 mL of O.IMsodium hydroxide and
extract with 3 successive 20-mL quantities of dichloromechane.
Dry the combinedextracts overanhydrous sodium sulfate' and
evaporate the dich/oromemane.The infrared absorption spectrum
of the residue, is concordant with the reference spectrum of
carbamazepine (RS 406).

TESTS
Acidity
pH, 3.5 to 4.5, Appendix V L.

Related substances
Carry out the methodfor liquidchromatography,
Appendix ill D, using the following solutions.
(I) Shake, with the aid of ultrasound, a quantity of the oral
suspension containing 0.2 g of Carbamazepine with 50 mL
of methanol, cool and dilute to 100 mL with water.Centrifuge
10 mL of the solution, transfer 5 mL of the supernatant
liquid to a 10-mLvolumetric flask anddilute to volume with
methanol (50%).
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(2) Dilute 1 vol~e of solution (I) to 50 volumes with
methanol (50%) and dilute 1 volumeof the resulting solution
to iO volumes with methanol (50%).

(3) Dilute 5 mg each of carbamozepine BPCRS and
carbamazepine impurity A EPCRS in methanol (50%) and
diluteto 50 mL withthe same solvent. Dilute 1.0 mL of the
resulting solution to 50 mL withmethanol (50%).

CHRO.l\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with nitrile silica gellor chromatIJgraphy (10 pm) (Nucleosil
CN is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 230 nm.
(I) Inject 20 pI. of each solution.

(g) Inject solution (I) and allow the chromatography to
proceed for 10 times the retention time of carbamazepine.

MOBILE PHASE

30 volumes of retrahydrofuran, 120 volumes of methanol and
850 volumesof water, adding 0.2 volumes of anhydrous formic
acid and 0.5 volumesof trimethylamine to 1000 volumes of
the solution.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to

carbamazepine and carbamazepine impurity A is at least 1.7.

UMITS

In the chromatogram obtained with solution (1):
the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of anysecondary peaks is not more than
2.5 times the area of the peak due to carbamazepine in the
chromatogram obtained withsolution (2) (0.5%).

Disregard any peakwith an area less thanhalf the area of the
peak due to carbamazepine in the chromatogram obtained
with solution (2) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix m D, using the foUowing solutions.
(1) Shake a weighed quantity of the oralsuspension
containing 0.2 g of Carbamazepine with 100 mL of methanol
for 15 minutes. Dilute to 200 mL with water, mix, filter and
further dilute 1 volume of the filtrate to 5 volumes with
methanol (50%).

(2) Prepare a 0.2% w/v solution of carbamazepine BPCRS in
methanol and dilute 1 volwne of this solution to 2 volumes
with water. Dilute 1 volumeof the resulting solution to
5 volumes with methanol (50%).

(3) 5 mg each of carbamazepine BPCRS and carbamazepine
impurity A EPCRS in methonol (50%) and dilute to 50 mL
with the same solvent. Dilute 1.0 mL of the resulting
solution to 50 mL with methanol (50%).

CHROMATOGRAPHIC CONDITIONS

The conditions described under Related substances may be
used.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaks due to
carbamazepine and carbamazepine impurity A is at least 1.7.

DETERMJNATION OF CONTENT

Determine the weight per mL of the oral suspension,
AppendixV G, and calculate the contentof CI5HI2NzO,
weight in volume, using the declared content of Cl5HI2NzO
in carbamazepine BPCRS.

IMPURITlliS
The impurities limitedby the requirements of this
monograph include those listedunder Carbamazepine.

Carbamazepine Tablets
Casbamazepine Tablets from dijferetll manufacturers, whilst
complying with the requirements of themonograph, are not
interchangeable.

Action and use
Antiepileptic.

DEFINITION
Carbamazepine Tablets contain Carbamazepine.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Carbamazepine. The dissolution profile
reflects the in 'vivo performance whichin tum is compatible
with the dosage schedule reconunended by the manufacrurer.
The tableu comply Wlih the requirements statedunder Tablets and
with thefollowing requirements.

Content of carbamazepine, CISHuNzO
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Boil a qoaotity of the powdered tablets containing 0.2 g of
Carbamazepine with 15 mL of acetone, filter the hot solution,
wash the residue with two 5-mL quantities of hot acetone,
cool in ice and evaporate the combined filtrates to dryness.
The infrared absorption spectrum of the crystals,
Appendix IT A, is concordant with the reference spearum of
carbamazepine (RS 406).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(1) Shake a quantity of the powdered tablets containing 0.3 g
of Carbamazepine with 100 mL of methanol for 15 minutes.
Dilute to 200 mL with water, mix and filter.
(2) Dilute 1 volume of solution (I) to 500 volumes with
methanal (50%).

(3) Dissolve 7.5 mg each of carbamazepine BPCRS and
carbamazepine impun'ty A EPCRS in methanol and dilute to
100 mL with the same solvent. Dilute 1.0 mL of the
resulting solurion to 50 mL with methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with nim'le silica gelfar chromatography (I 0 urn) (Nucleosil 10
CN is suitable).

(b) Use lsocratic elution and the mobilephasedescribed
below.
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(c) Use a flo';' rate of 2 mL per minute.
(d) Use ~n ambientcolunm temperature.

(e) Use a detection wavelength of 230 nm.
(f) Inject 20 ~L of each solution.

(g) For solution (I) aUowthe chromatography to proceed for
10 times me retention timeof carbamazepine.

MOBILE PHASE

30 volumes of tetrahydrofuran, 120 volumes of methanol and
850 volumes of water, adding 0.2 volume of anhydrous formic
acid and 0.5 volume of trielks/amine to 1000 volumes of the
solution.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaksdue
[0 carbamazepine and carbamazepine impurity A is
at least 1.7.

UMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the peak due to carbamazepine in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
2.5 times the area of the peakdue to carbamazepine in the
chromatogram obtained with solution (2) (0.5%).

Disregard any peakwith an area less than 0.25 times the area
of the peak due to carbamazepine in the chromatogram
obtained with solution (2) (0.05%).

ASSAY
Carry out the method for liquidchramatography,
Appendix m D, using the following solutions.
(I) Shake a quantity of the powdered tablets containing 0.3 g
of Carbamazepine with 100 mL of methanol for 15 minutes.
Dilute to 200 mL with Waler, mix, filterand further dilute
1 volume of the filtrate to 5 volwnes with methanol (50%).
(2) 0.03% wlv of carbamazepine BPCRS in methanal (50%).
(3) Dissolve 7.5 mg each of carbamazepine BPCRS and
carbamaeepine impurity A EPCRS in methanol and dilute to
100 mL with the same solvent. Dilute 1.0 mL of the
resulting solution to 50 mL with methanol (50%).

CHROJ\lATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used, with the exception of the run time.

SYSTEM SUITABIUTY

The test is not valid unless, in me chromatogram obtained
with solution (3), the resolution faaor between the peaksdue
to carbamazepine and carbamazepine impurity A is
at least 1.7.

DETERJ.\UNATION OF CONTENT

Calculate the content of C15HI2N20 in the tablets using the
declared content of CIsHI2N20 in carbamazepine BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed under Carbamazepine.
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Carbamazepine Chewable Tablets
Chewable Carbamazepine Tablets

Carbamazepine Chewable Tablets from different manufacturers,
whilstcomplying with the monograph, are-not interchangeable
unless otherwise justified and authorised

Action and use
Antiepileptic.

DEFINITION
Carbamazepine Chewable Tablets contain Carbamazepine.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Carbamazepine. The dissolution profile
reflects the in vivo performance which in turn is compatible
with the dosage schedule recommended by the manufacturer.

The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of carbamazeplne, C1sH12N20

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Boil a quantity of the powdered tablets containing 0.2 g of
Carbamazepine with J5 mL of acetone, filter the hot solution,
wash the residue with two 5-mL quantities of hot (Ketone,
cool in ice and evaporate the combined filtrates to dryness.
The infrared absorption spectrum of the crystals,
Appendix II A, is concordant with the reference spectrum of
carbamazepine (RS 406).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D J using me following solutions.

(I) Shake a quantity of the powdered tablets containing 0.3 g
of Carbamazepine with 100 mL of methanol for 15 minutes.
Dilute to 200 mL with water, mix and filter.

(2) Dilute I volume of solution (1) to 50 volumes with
methanol (50%) and dilute I volume of the resulting solution
to 10 volumes with methanol (50%).

(3) Dilute 5 mg each of carbamaeepine BPCRS and
aubamasepine impun·,y A EPCRS in methanol and dilute to
50 mL with the same solvent. Dilute 1.0 mL of the resulting
solution to 50 mL with me/hanoi (50%).

CHROA-lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with nitrile silica gel/or chromatography (10 urn) (Nucleosil
CN is suitable).

(b) Use isocratic elution and me mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of230 run.

(f) Inject 20 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
10 times the retention time of carbamazepine.

MOBILE PHASE

30 volumes of tttrahydro/uran, 120 volumes of methanol and
850 volumes of water, adding 0.2 volumes of anhydrous formic
acidand 0.5 volumes of m·ethylamine to 1000 volumes of the
solution.
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SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
carbamazepine and carbamazepine impurity A is at least 1.7.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

me sum of the areas of any secondary peaks is not more than
25 times the area of the peak due to carbamazepine in the
chromatogram obtained with solution (2) (0.5%).

Disregard any peak with an area less than half the area of the
peak due to carbamazepine in the chromatogram obtained
with solution (2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix m D J using the following solutions.

(I) Shake a quantity of the powdered tablets containing 0.2 g
of Carbamazepine with 100 mL of methanol for 15 minutes.
Dilute to 200 mL with water, mix, filter and further dilute
1 volume of the filtrate to 5 volumes with methanol (50%).

(2) Prepare a 0.2% wlv solution of catiamazepme BPCRS in
methanol and dilute 1 volume of this solution to 2 volumes
with water. Dilute I volume of the resulting solution to
5 volumes with methanol (50%).

(3) 5 mg each of carbamazepine BPCRS and carbamazepine
impurity A EPCRS in me/hanoi and dilute to 50 mL with the
same solvent. Dilute 1.0 mL of the resulting solution to
50 mL with methanol (50%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used, with the exception of the run time.

SYSTEM SUITABlLITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between me peaks due to
carbamazepine and carbamazepine impurity A is at least 1.7.

DETERMINATION OF CONTENT

Calculate me content OfC15H12N20, in the tablets from the
chromatograms obtained and using the declared content of
C15HI2N20 in carbamazepine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Carbamazepine.

Carbamazepine Prolonged-release
Tablets
Prolonged-release Carbamazepine Tablets

Carbamazepine Prolonged-release Tablets from different
manufacturers, whilst complying with the WJuirements of the
monograph, are not interchangeable unless otherwise justifiedand
authorised.

Action and use
Antiepileptic.

DEFINITION
Carbamazepine Prolonged-release Tablets contain
Carbamazepine. They are formulated so that the medicament
is released over a period of several hours.
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PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Carbamazepine. The dissolution profile
reflects the in vivo performance which in tum is compatible
with the dosage schedule recommended by the manufacturer.

The tablets romplywith the requirements statedunder Tablets and
with thefollowing requirements.

Content of carbamazeplne, C1sHtzN20

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Boil a quantity of me powdered tablets containing 0.2 g of
Carbamazepine with 15 mL of atelOlle, filter the hot solution,
wash the residue with two 5-mL quantities of hot acetone,
cool in ice and evaporate the combined filtrates to dryness.
The infrared absorption spectrum of the crystals,
Appendix II A, is concordant with the reference spearum of
carbamazepine (RS 406).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Shake a quantity of the powdered tablets containing 0.3 g
of Carbamazepine with 100 mL of methanol for 15 minutes.
Dilute to 200 mL with warer, mix and filter.

(2) Dilute I volume of solution (I) to 100 volumes with
methanol (50%) and dilute 1 volume of the resulting solution
to 5 volumes with the same solvent.

(3) Dissolve 7.5 mg each of carbamazepine BPCRS and
carbamazepine impurityA EPCRS in methanoland dilute to
100 mL with the same solvent. Dilute 1.0 mL of the
resulting solution to 50 mL with methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with nieite silica gelfor chromatography (I0 urn) (Nucleosil 10
CN is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 230 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
10 times the retention time of carbamazepine.

MOBILE PHASE

30 volumes of tetrahydrofuran, 120 volumes of methanoland
850 volumes of water, adding 0.2 volumes of anhydrous formic
acid and 0.5 volume of triethylamine to 1000 volumes of the
solution.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
carbamazepine and carbamazepine impurity A is at least 1.7.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the peak due to carbamazepine in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
2.5 times the area of the peak due to carbamazepine in the
chromatogram obtained with solution (2) (0.5%).
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Disregard any'peak with an area less than half the area of the
peak due to carbamazepine in the chromatogram obtained
with solution (2) (OJ %).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Shake a quantity of the powdered tablets containing 0.3 g
of Carbamazepine with 100 mL of methanolfor 15 minutes.
Dilute to 200 mL with water, mix, filter and further dilute
1 volume of the filtrate to 5 volumes with methanol(50%).

(2) Prepare a 0.3% wlv solution of carbamazepine BPCRS in
methanoland dilute 1 volume of this solution to 2 volumes
with water. Dilute I volume of the resulting solution to
5 volumes with methanol (50%).

(3) Dissolve 7.5 mg each of carbamazepine BPCRS and
carbamazepine impurity A EPCRS in methanol and dilute to
100 mL with the same solvent. Dilute 1.0 mL of the
resulting solution to 50 mL with methanol(50%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used, with the exception of the run time.

SYSTEM SUITABILITY

The (est is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
carbamazepine and carbamazepine impurity A is at least 1.7.

DETERMINATION OF CONTENT

Calculate the content of C 1sH12NzO in the tablets using the
declared content of ClsHI2NzO in caroamaeepine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Carbamazepine.

Carbimazole Tablets
Action and use
Thionamide antithyroid drug.

DEFINITION
Carbimazole Tablets contain Carbimazole.

The tablets comply with the requirements statedunder Tablets and
with the folwwing requirements.

Content of carblmazole, C,H.oN'zOzS
90.0 to 110.0% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 50 mg
of Carbimazole with two 5-mL quantities of dichloromethane.
Combine the dichloromethane extracts, filter and evaporate
the filtrate to dryness. The infrared absorption spearum,
Appendix Il A, of the residue after drying at 60° at a
pressure not exceeding 0.7 kPa for 30 minutes is concordant
with the reference spectrum of carbimazcle (RS 042).

Thiamazole and other related substances
Carry out the USt protected from lightand prepare the soluria",
immediately before use.

Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) Disperse a quantity of the powdered tablets containing
20 mg of Carbimazole in 10 mL of acetonitrile with the aid of
ultrasound for 5 minutes, filter through a nylon syringe, filter
and dilute 1 volume of the filtrate to 20 volumes with water.
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(2) Dilute I volume of solution (I) to 200 volumes with
mobile phase A.

(3) 0.00025% wlv of thiamazo/e in mobile phase A.

(4) 0.002% wlv of carbimaaok BPCRS and 0.0001 % wlv of
thiamazole in mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with base-deacthnued octadecylsilyl silica gelfor chromategraphy
(5 urn) (Waters Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of254 run.

(f) Inject 100 pL of each solution.

MOBILE PHASE

Mobile phase A 5 volumes of acetonitrile and 95 volumes of
warer.
Mobile phase B 20 volumes of acetonitrile and 80 volumes of
water.

Time (MInutes) MobUe phase A Mobile phase B Comment
("J'.vlv) (% vlv)

0-4.5 100 0 lsocrauc

4.5-4.6 100-->0 0....0100 linear gradient

4.6-30 0 100 isccradc

30-30.1 0-+100 100-+0 linear gradient

30.1-40 100 0 re-equilibration

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
withsolution (4), the resolution between the peaks due to
carbimazole and thiamazole is at least 5.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to thiamazole is not
greater than the area of the principal peakin the
chromatogram obtained with solution (3) (2.5%);

the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.5%).

ASSAY
Cany out the testprotected from light andprepare the ,o/utions
immediately before use.

Weigh and powder 20 tablets. Carry out the method for
liquidchromategraphy, Appendix ill D, using the following
solutions.
(1) Dispersea quantity of the powdered tablets containing
20 mg of Carbimazole in 10 mL of acetonilrik with the aid of
ultrasound for 5 minutes, filter through a nylon syringe filter
and dilute 1 volume of this solution to 40 volumeswith a
5% v/v solution of acetonitrile.

(2) 0.005% w/v of carhimaaok BPCRS in mobile phase A.

(3) 0.01% wlv of catbimazole BPCRS and 0.0005% wlv of
thiamazole in mobile phaseA.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used.
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SYSTEM SUITABiLITY

The test is not valid unless, in the chromatogram obtained
with solution (3)) the resolution between the peaksdue to
carblmazole and thiamazole is at least5.0.

DETERMINATION OF CONTENT

Calculate the content of C,HION,O,S in the tablets using
the declared content of C,Hu,N,O,S in carhimazole BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underCarbimazole.

Carbomer Eye Drops
Action and use
Stabilizer in pharmaceutical products.

DEFINITION
Carbomer Eye Drops area sterile viscoussolution of
Carbomer 940 or Carbomer 980 in Purified Water.
The <tY" drops comply with the requirements statedunder Eye
Preparations and withthefollowing requirements.

IDENTIFICATION
A. Add 15 g of the eye drops to 85 mL of waterand mix
thoroughly. To 3 mL add 1 mL of calcium chloride solution) a
fine white precipitate is produced.
B. Add 0.5 mL of thymolblueso/ution to 109 of the eye
drops.A yellowcolour is produced. Add 0.5 mL of cresol red
solution to 109 of the eye drops. A yellowcolour is
produced.

TESTS
Acidlty or alkalinity
pH, 6.6 to 7.1, Appendix V L.

Apparent viscosity
75 to 125% of the declared value when determined by the
following method. Emptythe contentsof sufficient containers
to obtain 200 g of the eye drops, taking care to avoid
incorporation of air bubbles, and homogenise. Allow to stand
at 25° for 60 minutes. Immerse the appropriate spindle of a
rotational viscometer) switch on after 5 minutesand
determine the 'Viscosity at 25°) Appendix V H) Method ill)
using a shearspeed of 5 per second.

Clarity of solution
The eye drops are not more opalescent than reference
suspension III, Appendix N A.

LABELLING
The label states the nominalviscosity in millipascal seconds.

Carboplatin Injection
Action and use
Platinum-containing cytotoxic.

DEFINITION
Carboplatin Injection is a sterilesolution of Carboplatin in
Water forInjections.
The injection complies with the requirements stated under
Parenteral Preparations and with the following requirements.

Content of carboplatln, CoH12N,O.,pt

90.0 to 105.0% of the stated amount.
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Carryout the following procedures protected from tight.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
AppendixIII A, using the following solutions within 2 hours
of preparation.
(I) Use the injection diluted, if necessary, with water to
produce a solution containing 0.1% wlv of Carboplarin.

(2) 0.1 % wlv of carboplarin BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gelplare.
(h) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate, dryin airfor 2 hours. Spray
the plate witha solution prepared immediately before use by
dissolving 5.6 g of tin(tt}chwride in J0 mL of hydrochlori< acid
(dissolution may not be complete) filter if necessary), adding
90 mL of waterand 1 g of potassium iodide and stirring. Heat
the plate at 100° for 10 minutes and examine in daylight.

MOBILE PHASE

20 volumes of water and 80 volumes of acetone.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(I) shows a peak with the same retention time as the
principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Acidity
pH, 5.0 to 7.0, Appendix V L.

Cyclobutane-l,l-d1carboxyllc acid
Carry out the method for IUjuid chromatography,
Appendixill D, using the following solutions.
(1) Dilute the injection with water to produce' a solution
containing 0.1 % wlvof Carboplatln; use within 2 hours of
preparation.
(2) 0.001 % wlv of cydobutane-lvl-dicarboxylic acid in water.
(3) Mix I volume of solution (I) with I volume of
solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless-steel column (30 cm x 3.9 mm) packed
with ocraduylsilyl Silica gelfur chromatography (I 0 urn)
(u-Bcndapak CI8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 220 om.
(I) Inject I 00 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for 2.5 times the retention time of the principal peak.

MOBILE PHASE

20 volumes of solution A prepared as described below,
100 volumesof acetonipile and 880 volumes of water.
To prepare solutionA dissolve ~.5 g of tetrabutylammonium
hydrogen sulfare in 80 mL of water, add 3.4 mL of
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orthophosphon·c·acid and adjust the pH to 7.55 with
10M sodium hydroxide.

SYSTEM SUlTABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution factor between the peakdue to
carboplatin and that due to cyclobutane-l,l-dicarboxylic acid
is at least2.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to cyclobutane-I J 1
dicarboxylic acid is not greater than the area of the peak in
the chromatogram obtained with solution (2) (1%).

Bacterial endotoxins
Carry out the leStfor bacterial endotoxins, Appendix XIV C.
Dilute the injection withwaterBET, if necessary, to contain
10 mg of Carboplatin per mL (solution A). The endotoxin
limit concentration of solutionA is 5.4 ill of endotoxin
per mL.

ASSAY
Carry out the method for liquidehromatography,
Appendix ill D, using the following solutionswithin 2 hours
of preparation.
(1) Dilute the injection with water to produce a solution
containing 0.1% wlv of CarbopJatin.
(2) 0.1% wlv ofcarbop/arin BPCRS.

CHROJ\.1ATOGRAPHICCONDITIONS

(a) Use a stainless-steel column (30 cm x 3.9 mm) packed
with amitu>propylsilyl silica gelfor chromatography (I0 urn)
(p-Bondapak-Nl'lj is suitable}.

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 230 nm.

(I) Inject 5 ul, of each solution.

MOBILE PHASE

130 volumes of waterand 870 volwnes of acetonitrile.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (I)J the capacityfactor is not less than 4.0, the
numberof theoretical pkues is not less than 5000 and the
symmetry faaor is not more than 2.0.

DETERi\UNATION OF CONTENT

Calculate the content of CJi12N20,J>t in the injection using
the declared contentof C6Hl2N204Pt in carboplatin BPCRS.

STORAGE
Carboplatin Injection should be protected from light and free
from contactwith metals.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed In the monograph for
Carboplatin.
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Carmellose Sodium Eye Drops
Action and use
Used in the treatment of teardeficiency.

DEFINITION
Cannellose Sodium Eye Drops area sterile colloidal solution
of Carmellose Sodium in Purified Water.
Theeye drops complywilh the requirements statedunder Eye
Preparations and with thefollowing requirements.

Content of carmellose sodium
95.0 to 115.0% of the stated amount.

IDENTIFICATION
A. To 10 mL of the eye drops, add I mL of copper sulfate
solution. A blue, cotton-like precipitate is formed.
B. in the Assay, the spectrum obtained with solution (I)
shows maxima at about 295, 366, 519 and 635 nm.
The spectrum obtained withsolution (1) corresponds to the
spectrum obtained with solution (2).

TESTS
Clarity and colour of solution
The eye drops are dear, Appendix IV A, and acenot more
intenselycolouredthan reference solution Y,s, Appendix N BJ

Method 11.

Acidity or alkalinity
pH, 6.0 to 8.0, Appendix V L.

Osmolality
The osmolality of the eye drops is 270 (0 350 mosmol/kg,
Appendix V N.

ASSAY
Dissolve 3.75 g of diphenylamine in 150 mL of glacial acetic
acid, add 90 mL of hydrochloric acidand mix well
(solution A).

For solution (1), use the eye drops, dilutedif necessary, with
water to contain0.01% w/v of CanneUose Sodium. Pipene
2 mL of this solution into a glass stoppered test tube, add
5 mL of solutionA, mix and immediately immerse the test
tube in an oil hathmaintained at 1050 to 1100 for
30 minutes, the bam temperature being kept uniform to
within 0.10 duringmis time. Remove the test rube, place in
an ice bath until cooled and allow to equilibrate to room
temperature for not more than 1 hour. For solution (2),
prepare a solutioncontaining 0.01% wlvof carmellose
sodium BPCRSin water and treat at the same time and in the
same manner as solution (I), starting at the words "pipette
2 mL of thissolution .... Il. For solution (3), use waterand
treat at the same time and in the same manner as solution
(I), starting at the words "pipette 2 mL of this
solution . . . . ".

Measure the ab,orban'" of solution (I) and solution (2) at the
maximum at about 635 nm, Appendix Il B, using solution
(3) in the reference cell. Calculate the content of Cannellose
Sodium in the eye dropsfrom the values of the ebsorbances
obtained and usingthe declared content of Carmellose
Sodium in carmeUose sodium BPCRS.
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Carteolol Eye Drops
Action and use
Beta-adrenoceptor antagonist.

DEFINITION
Carteolol Eye Drops area sterile solution of Carteolol
Hydrochloride in Purified Water.
Theeye drops complywith the requirements stated under Eye
Preparations and with thefollawing requirements.

Content of carteolcl hydrochloride, C,oH,.N,O"HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix m A, using the following solutions.
(1) Dilute the eye drops withwater, if necessary, to contain
0.5% wlv of Carteolol Hydrochloride.

(2) 0.5% wlv of ca"'olol hydrochloride BPCRS in water.

CHROMATOGRAPHrC CONDITIONS

(a) Use as the coatingsilica gel GF254•

(b) Use the mobile phaseas described below.
(c) Apply 2 ~L of each solution.

(d) Develop the plate to IS em.

(e) Afterremoval of the plate,dry in airand examine under
ultraviolet light (254 nm).

MOBILB PHASE

1 volume of J3.5M ammonia, 20 volumesof methanol and
50 volumes of chlorofarm.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds in position to that in the
chromatogram obtained with solution (2).

B. In the Assay, the principal peak in the chromatogram
obtainedwith solution (1) has the same retention time as
that of the principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Acldlty
pH, 6.2 to 7.2, Appendix V L.

Related substances
Carry out the method for liqrn'd chromatography,
Appendix III D, using the following solutions.
(1) Dilute the eye drops with the mobilephase to contain
0.20% wlv of Carteolol Hydrochloride.

(2) Dilute I volume of solution (I) '0 100 volumes with the
mobilephase.
(3) Dilute) volume of solution (2) to 10 volumes with the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped oetaderylsilyl ,i1ica gelfor chroma",graphy
(5 um) cYMe-Pack ODS-A is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate such that the retention time of carteolol
hydrochloride is about 14 minutes (1 mL per minute may be
suitable).

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of252 run.

(I) inject 20 ~L of each solution.
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MOBILE PHASE

1 volume of methanol, 20 volumes of acetonitrile and
79 volumes of a 0.282% wlv solution of sodium
hexanesulfonate.

SYSTEM SUITABILITY

The test is not valid unless in the chromatogram obtained
with solution (2) the column efficiency, determined on the
principal peak, is at least 6000 rheoretkal plates per metre.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than twice the
area of me principal peak in the chromatogram obtained with
solution (3) (0.2%);

the area of not more than one such peak is greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.1 %);

the sum of the areas of all such peaks is not greater than
0.6 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.6%).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions.

(1) Dilute the eye drops to contain 0.002% wlv of Carteolol
Hydrochloride.

(2) 0.002% wlv of carteclol hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4 mm) packed
with OCtylsilY/ silica gelfor chromawgraphy (5 urn) (Lichrospher
C8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 252 nm.

(l) Inject 20 ~L of each solution.

MOBILE PHASE

1.0 g of potassium dihydrogen orthophosphate in a mixture of
80 mL of acetonitrile and 400 mL of water.

SYSTEM SULTABIUTY

The test is not valid unless in the chromatogram obtained
with solution (2) the column efficiency, determined on the
principal peak, is at least 6000 theoretical plates per metre.

DETERMINATION OF CONTENT

Calculate the content of CI6Hz,zNz03,HCI in the eye drops
using the declared content of ClJI24NZ03,HCl in caneolol
hydrochloride BPCRS.

Carvedilol Tablets
Action and use
Beta-adrenoceptor antagonist; arteriolar vasodilator.

DEFINITION
Carvedilol Tablets contain Carvedilol.

The tablets comply wilh the requirements stated under Tablets and
with thefollowing requirements.

Content of CarvedUol, C,,,H,.N,O.
95.0 to 105.0% of the stated amount.
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IDENTIFICATION
A. Shake a quantity of powdered tablets containing 50 mg of
Carvedilol with 20 mL of dichloromethane for 15 minutes.
Filter (a GF/C filter is suitable), evaporate the filtrate to
dryness under a stream of nitrogen and dry at 60 Cl for 1 hour.
The infrared absorption spectrum of the residue, Appendix II AJ

is concordant with the infrared absorption spectrum of
Carvedilol BPCRS prepared in the same manner. Compare
the spectra between 1500 em· l and 400 em-I.

B. In me Assay, the retention time of the principal peak in
me chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution USt for tablets
and capsules, Appendix xn B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of a 0.7% vlv solution of hydrochloric acid
adjusted to pH 1.5 using sodium hydroxide (50%)) at a
temperature of 37", as the medium.

PROCEDURE

(I) After 45 minutes withdraw a lO-mL sample of the
medium and measure the absorbance of the filtered sample,
suitably diluted with the dissolution medium if necessary, to
produce a solution expected to contain 0.00035% wlv of
Carvedilol, at 285 nm and 380 run, Appendix II Busing
dissolution medium in the reference cell.

(2) Measure the absorbance of a 0.00035% wlv solution of
caroedilol BPCRS at 285 run and 380 run in dissolution
medium, using dissolution medium in the reference cell.

Calculate the corrected absorbance from the foHowing
expression:

Where:

AcoRR = the corrected absorbance

A28s =the absorbance at 285 om

A380 =the absorbance at 380 nm

DETERMINATION OF CONTENT

Calculate the total content of carvedilol, C24H2~ZO'h in the
medium from the corrected absorbances obtained and using
the declared Content of CZ4H2~ZO'h in carvedilol BPCRS.

LIMITS

The amount of carvedilol released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions. Prepare a
mixture of I volume of 1M hydrochloric acidand 9 volumes of
methanol (diluent).

(1) Shake a quantity of the powdered tablets containing
25 mg of Carvedilol in 10 mL of water for 20 minutes.
Add 70 mL of diluent and mix with the aid of ultrasound for
30 minutes. Dilute to 100 mL with diluent, mix and
centrifuge. Dilute 1 volume of the supernatant liquid to
2 volumes with water and lilter (a 0.45-J.lm filter is suitable).
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(2) Dilute 1 volume of solution (1) to 100 volumes with
diluent. Dilute 1 volume of this solution to J0 volumes with
diluent.

(3) Dissolve 3.125 mg of carvediwl impurity C EPCRS in a
solution consisting of 1 volume of water and 9 volumes of
diluent. Dilute to 250 mL with methanol (50%). Dilute
10 mL of this solution to 100 mL with a solution consisting
of 1 volume of diluent and 1 volume of water. Dilute
1 volume of this solution to 50 volumes with a solution
consisting of 1 volume of diluent and 1 volume of water.

(4) 0.1% wlv of carvedilolfor system suitability EPCRS in
methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 em x 4.6 mm) packed
with octylsi/yl silica gelfor chromatography (3 urn) (Hypersil
MOS-l is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 240 nm.
(I) Inject 25 ~L of each solution.

MOBILE PHASE

Buffersolution
10 volumes of In"ethylam;ne and 500 volumes of a 0.14% wlv
solution of potassium dihydrogen phosphateJ adjusted to pH 3.0
using onhophosphotic acid.
Mobile phaseA 75 volumes of a 0.69% wlv solution of
sodium dodecyl sulfate in buffer solutionand 360 volumesof
acetonitrile diluted to 1000 volumes with water.

Mobile phaseB 75 volumes of a 0.69% wlv solution of
sodium dodecyl sulfal< in buffer solution and 450 volumes of
aceumimle diluted to 1000 volwnes withwater.

Time Mobile phase A Mobile phue D Commenl

(Mlnotu) (-....Y/Y) (% vlv)

0-,. '00 • isoaatic

20-25 '00->0 0-.'00 linear~ien(

25-45 • 100 isoeratie

45-46 0-.'00 ,...... linear- gn.dieul

'6,60 100 • re--equilibnlioo

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to carvedilol
(retention time about 12 minutes) are: impurity AJabout 2.6;
impurity CJabout 2.5; impurity DJabout 2.7.

SYSTEM SUITABIUTY

The test is not valid unless:
in the chromatogram obtained withsolution (4)J thepeak-to
vaUey ratio is at least 3.5Jwhere Hp is the height above the
baseline of the peak due to impurity A and H; is the height
above the baseline- of the lowestpoint of the curveseparating
thispeakfrom the peakdue to impurity D;
in the chromatogram obtained with solution (3)J the signal-to
noise ratio of the peak due to impurity C is at least 10.

UMITS

Identify any peak in the chromatogram obtained with
solution (1) corresponding to impurity A using the
chromatogram obtainedwith solution (4). Multiply the area
of this peakby a correction factor of 2.0
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In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity C is not
greater than the area of the principal peakin the
chromatogram obtained with solution (3) (0.02%);

the area of any othersecondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (2) (0.2%);

the sum of the areas of anysecondary peahs, excluding the
peakdue to impurity CJis not greater than 5 times the area
of the principal peakin the chromatogram obtained with
solution (2) (0.5%).

Disregard anypeakwith an area less than the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions in the mobilephase.
(1) Shake a quantity of the powdered tablets containing
31.25 mg ofCarvedilol in 150 mL for 20 minutes and mix
with the aid of ultrasound for 30 minutes. Dilute to 250 mL
and filter (a 0.7-J.Im glass microfilter is suitable).
(2) 0.0125% wlv of carvediwl BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with octadecy/silyl sl1ica gelfor chroma/(}gmphy (I0 urn}
(Nucleosil 100-CIS is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof 1.5 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 285 run.
(I) Inject 160 ~ of each solution.

MOBILE PHASE

50 volumes of methanol and 50 volumes of
O.IM otthophosphonc acidadjusted to pH 2.0 with
O.IM potassium dihydrogen orrhophosphate.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
withsolution(2)J the symmetry factor of thepeak due to
carvedilol is between 0.8 and 1.8.

DETERMINATION OF CONTENT

Calculate the content of C24H2~204 in the tablets using the
declared content of C,.,H,oN,O, in carved/wi BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities AJC and D listedunder
Carvedilol. f1

Cefaclor Capsules
Action and use
Cephalosporin antibacterial.

DEFINITION
CefaclorCapsules contain Cefaclor.
The capsules comply with the requirements statedunder Capsules
and with thefollowing requirements.

Content of anhydrous cefaclor, ClsHI-aC1N30-aS
95.0 to 105.0% of the stated amount.

J
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IDENTIFICATION
A. Shake a quantity of the contents of the capsules
containing the equivalent of 0.3 g of anhydrous cefaclor with
100 mL of water, filter and dilute 1 mL of the filtrate to
100 mL with water. The lightabsorption, Appendix II B, in
the range 190 om to 310 run, of the final solution exhibits a
maximum only at 264 nrn.

B. In the Assay, the chromatogram obtained withsolution
(1) showsa peak with the sameretention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

(I) After 45 minutes withdraw a 10 mL sample of the
medium, filter and dilute the filtered solution, if necessary,
withsufficient water to produce a solution expected to
contain theequivalent of about0.025% w/v of anhydrous
cefaclor. Measure the absorbance of the filtered sample at the
maximum at 264 nm, Appendix. n B, usingwater in the
reference cell.
(2) Measure the absorbance of a 0.025% w/v solution of
ofador BPCRS in waterusingwaur in the reference cell.

DETERMINATION OF CONTENT

Calculate the total contentof anhydrous cefaclor,
ClsH14C1N304S, in the medium from the absorbances
obtained andusing the declared content of C15H14C1N304S
in cefaclor BPCRS.

Related substances
Carry out themethod. for liquid chromatography,
Appendix ill D, using the following solutions in a 0.27% w!v
solutionof sodium dihydrogen onhophosphare which has been
adjusted to pH 2.5, if necessary, with orthophosphon'c add
(solution A). The solutions should be freshly prepared.

(I) Shake a quantity of the contents of the capsules
containing the equivalent or0.5 g of anhydrous cefadorwith
200 mL of solution AJ add sufficient of solution A to
produce 250 mL and filter.

(2) 0.002% w/v of cefaclor BPCRS.
(3) 0.0025% wlv of cefaclor BPCRS and 0.005% w/v of delu.
3-afaclor BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with end-capped O<lade<y/si/yl suica gelfor chromatography
(5 11m) (Spherisorb ODS-2 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 nm.
(I) Inject 20 ilL of each solution.
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MOBILE PHASE

Mobile phase A A 0.78% w/v solution of sodium dihydrogen
orthophosphate adjusted to pH 4.0 with orthophosphon'c acid.
Mobile phase B Mix450 volumes of acetonitrile with
550 volumes of mobilephase A.
Equilibrate the columnwith a mixture of 5 volumes of
mobile phase Band 95 volumes of mobilephase A for at
least 15 minutes. Inject the solutions and carry our the
following gradient elution.

Time J\1.obile phase A MobilephaseB Comment
(min) (% vlv) (% vlv)

0->30 95 -> 75 5 ->25 linear gradient

30 -> 45 75 ->0 25 -> 100 linear gradient

45 -> 55 0 100 Isccratic

55 -> 70 0->95 100 -s 5 re-equihbrnrion

SYSTEM SUITABILITY

The test is not valid unless,in the chromatogram obtained
with solution (3)J the resolution factor between the peaks due
to cefaclcr and delta-3-cefaclor is at least2.0. Ifnecessary,
adjust the proportion of acetonitrile in the mobilephase.

LIMITS

In the chromatogram obtained withsolution (1):

the area of anysecondary peak is not greater thanhalf the area
of the principal peakin the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of anysuch peaks is not greater than
twice the area of theprincipal peakin the chromatogram
obtained with solution (2) (2%).

Disregard anypeak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1 %).

ASSAY
Carry out the method for liquidchromarography,
Appendix ill D, using the following solutions.

(I) Shake a quantity of thepowdered, mixedcontents of
20 capsules containing the equivalent of 75 mg of anhydrous
cefaclor withthe mobile phase, add sufficient mobilephase
to produce 250 mL and filter.
(2) 0.03% wlv of cefaclor BPCRS in the mobile phase.

(3) 0.03% w/v of each of c4aclor BPCRS and delu.-3
cefaclor BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octade<yIsi/y1 suica gelfor chromarography
(5 11m) (Beckman Ultrasphere ODS and Supelcosil LC-18
DB are suitable).

(b) Use isocratic elutionand the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 265 nm.

(I) Inject 20 ilL of each solution.

MOBILE PHASE

Dissolve I g of sodium pentanesulfonate in a mixture of
780 mL of waterand 10 mL of triethylamine, adjust the pH
to 2.5 using orthophosphoric acid, add 220 mL of methanol and
mix.
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SYSTEM SUITABILITY

Till; Assay is nUL valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to cefaclor and delra-j-cefaclor is at least 2.5 and the
symmetry factorof the peak due to cefaclor is at most 1.5.

DETERAUNATION OF CONTENT

Calculate the content of ClsHI4ClN304S in the capsules
from the chromatograms obtained and using the declared
content of C15H1.CIN,O.S in cefador BPCRS.

STORAGE
Cefaclor Capsules should be stored at a temperature not
exceeding 30°.

LABELLING
The quantity of active ingredient is staled in terms of the
equivalent amount of anhydrous cefaclor,

Cefaclor Oral Suspension
Action and use
Cephalosporin antibacterial.

DEFINITION
Cefaclor Oral Suspension is a suspension of Cefaclor in a
suitable flavoured vehicle. It is prepared by dispersing the dry
ingredients in the specified volume of Water just before issue
foc use.

The dry ingredients comply with the requirements for Powders and
Granules for Oral SoIuwns and Oral Suspensions statedunder
Oral Liquids.

STORAGE
The dry ingredients should be protected from light and
stored at a temperature not exceeding 30°.

For thefollowing tests prepare the Oral Suspension as directed on
the label. The suspension, examinedimmediately afterpreparation
unless otherwise indicated, complies with the requirements stated
underDratLiquidsand with the following requirements.

Content of anhydrous cefac1or, CtsH1"ClNlO"S

When freshly constituted, not more than 120.0% of the
stated amount. When stored at the temperature and for the
period stated on the label during which the Oral Suspension
may be expected to be satisfactory for use, not less than
80.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the oral suspension containing the
equivalent of 0.3 g of anhydrous ccfaclor with 500 mL of
water, filter and use the filtrate. The light absorption,
Appendix II B, in the range 190 nm to 310 nm, of the final
solution exhibits a maximum only at 264 nm.

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in a 0.27% wlv
solution of sodium dihydrogen orthophosphate which has been
adjusted to pH 2.5, if necessary, with orthophosphoric acid
(solution A). The solutions should be fresWyprepared.

(1) Shake a quantity of the oral suspension containing the
equivalent of 0.25 g of anhydrous cefaclor with 200 mL of
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solution A, add sufficient of solution A to produce 250 mL
and filter.
(2) 0.001 % wlv of cefador BPCRS.

(3) 0.0025% wlv of eefaclor BPCRS and 0.005% wlv of delta
S-cefador BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with end-capped octad«y/sl1yl silica gelfor chromatography
(5 urn) (Spherisorb 005-2 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperarure.

(e) Use a detection wavelength of 220 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

MobilephaseA A 0.78% wlv solution of sodium dihydrogen
otthophosphase adjusted to pH 4.0 with ortlwphosphori< acid.

MobilephaseB Mix 450 volumes of aeetonitrile with
550 volumes of mobile phase A.
Equilibrate the column with a mixture of 5 volumes of
mobile phase Band 95 volumes of mobile phase A for at
least 15 minutes. Inject the solutions and carry out the
following gradient elution.

Time Mobile phase A Mobile phase B Comment
(min) (% vlv) (% v/v)

0->30 95 -> 75 5 ->25 linear gradient

30 -> 45 75 ->0 25 -> 100 linear gradient

45 -> 55 0 100 isocrotic

55 ->70 0->95 lOO~5 re-equilibration

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to cefaclorand dcha-J-cefaclor is at least 2.0. If necessary,
adjust the proportion of acetonitrile in the mobile phase.

UMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (1%);

the sum of the areas of any such peaks is not greater than
three times the area of the principal peak in the
chromatogram obtained with solution (2) (3%).

Disregard any peak with an area less than 0.1 times that of
the area of the principal peak in the chromatogram obtained
with solution (2) (0.1 %).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Shake a quantity of the oral suspension containing the
equivalent of 75 mg of anhydrous cefaclor with 200 mL of
the mobile phase, add sufficient of the mobile phase to
produce 250 mL and Iilter.

(2) 0.03% wlv of cefaclor BPCRS in the mobile phase.

(3) 0.03% wlv of each of cefaclor BPCRS and delta-3
eefaclor BPCRS in the mobile phase.

,
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped oetadecylsilyl silica gelfor chromatography
(5 urn) (Beckman Ultrasphere ODS and Supelcosil LC-18
DB are suitable).

(b) Use isocratic elutionand the mobilephase described
below.

(e) Use a flow rate of 1.5 rnL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 265 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Dissolve 1 g of sodium pentanesutfonate in a mixture of
780 mL of waterand 10 mL of tn"ethylam;tte, adjust the pH
to 2.5 using orthophosphoric acid, add 220 mL of methanol and
mix.

SYSTEM SUITABILITY

The Assayis not valid unless, in the chromatogram obtained
with solution (3)J the resolution factor between the peaks due
to cefaclor and delta-3-cefaclor is at least2.5 and the
symmetry faetor of the peak due to cefacJor is at most 1.5.

DETERl\UNATlON OF CONTENT

Determine the weight per mL of the oral suspension,
Appendix V G, and calculate the contentof
C1sH14C1N304S, weight in volume, using the declared
content of C I5HI4 CIN30"S in cefadorBPCRS.
Repeatthe procedure usinga portion of the oral suspension
thathas been storedat the temperature and for the period
stated on the label during which it may be expected to be
satisfactory for use.

STORAGE
The OralSuspension should be storedat the temperature
and used within the periodstatedon the label.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amountof anhydrous cefador.

Cefaclor Prolonged-release Tablets
Prolonged-release Cefaclor Tablets
CefadorProlonged-rekase Tablets from different manufacturers
whilst complying with the requirements of the monograph, are not
interchangeable unless otherwise justified and authorised.

Action and use
Cephalosporin antibacterial.

DEFINITION
CefaclorProlonged-release Tablets containCefaclor. They
are formulated so that the medicament is released overa
periodof several hours.

PRODUCTION .
A suitable dissolution test is carried out to demonstrate the
appropriate release of Cefac1or. The dissolution profile
reflects the in vivo performance which in tum is compatible
with the dosageschedule recommended by the manufacturer.
The tablets comply with the requirements statedunder Tab/ets and
with thefollowing requirements.

Content of anhydrous cefaclor, Cl sH14CIN30 ..S
90.0 to 105.0% of the stated amount.

Cefaclor Preparations 111-307

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing the
equivalent of 0.3 g of anhydrous cefaclor with 100 mL of
water, filter and dilute 1 mL of the filtrate to 100 mL with
water. The lightabsorption, Appendix II B) in the range
190 om to 310 nm, of the final solution exhibits a maximum
only at 264 nm.

E. In the Assay, the chromatogram obtained with solution
(1) shows a peakwith the same retention time as the
principal peakin the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the methodfor liquid chromatography,
Appendix ill D, using the following solutions in a 0.27% w/v
solutionof sodium dihydrogen onhophosphaee whichhas been
adjusted to pH 2.5, if necessary) with onhophospbotic add
(solution A). The solutions shouldbe freshly prepared.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 0.75 g of anhydrous cefaclor with 200 mL of
solutionA, add sufficient of solution A to produce 250 mL
and filter.
(2) 0.003% wlv of cejador BPCRS.

(3) 0.0025% wlv of cefacior BPCRSand 0.005% wlv of delta
3-eefador EPCRS.

CHROI\tATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with t1Id-eapped oetadecylsilyl silica gelfor chromatography
(5 urn) (Spherisorb ODS-2 is suitable).

(b) Use gradient elution and the mobile phase desctibed
below.

(c) Use a flow rate of 1 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of220 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A A 0.78% wlv solution of sodium dihydrogen
orthophosphate adjusted to pH 4.0 with orthophosphoric acid.
MoMe phase B Mix 450 volumes of acetonitrile with
550 volumes of mobilephaseA.
Equilibrate the column witha mixture of 5 volumes of
mobilephase B and 95 volumes of mobilephase A for at
least 15 minutes. Inject the solutions and carry out the
following gradient elution.

Time Mobile phose A Mobile phase B Comment
(min) (% vlv) (% vlv)

0 .... 30 95 --+ 75 5 .... 25 linen gradient
30 .... 45 75 .... 0 25 .... 100 lineargradient

45 -s 55 0 100 Isocrarfc

55 --+ 70 0 .... 95 100 ....5 re-equilibration

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resoluu"on factor between the peaks due
to cefaclor and de1ta-3-cefaclor is at least 2.0. If necessary,
adjust the proportion of acetonitrile in the mobile phase.

UMITS

In the chromatogram obtained with solution (1):
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the area of any secondary peak is not greater than 0.6 times
the area of the principal peak in the chromatogram obtained
with solution (2) (0.6%);

the sum of the areas of any such peaks is not greater than
twice the area of the principal peakin the chromatogram
obtained with solution (2) (2%).

Disregardany peak withan area less man 0.1 times that of
the area of the principal peakin the chromatogram obtained
with solution (2) (0.1 %).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing the
equivalentof 75 mg of anhydrous cefaclor with 200 mL of
the mobile phase, add sufficientof the mobile phase to
produce 250 mLand filter.

(2) 0.03% wlv of cefador BPCRS in the mobile phase.

(3) 0.03% wlv of each of cefaclor BPCRS and delta-l
eefaclor EPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

. (a) Use a stainless steel column (25 ern x 4.6 mm) packed
with end-copped oaade,;ylsilyl silica gelfor ehromawgraphy
(5 pm) (Beckman Ultrasphere ODS and Supelcosil LC-18
DB are suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 ml, per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 265 om.

(f) Inject 20 ~L of each solution.

MOBlLE PHASE

Dissolve 1 g of sodium pentanesulfonate in a mixtureof
780 mL of waterand 10 mL of triethylamine, adjust the pH
to 2.5 using anhophaspharU; acid, add 220 mL of methanoland
mix.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factorbetween the peaksdue
to cefaclorand delta-3-cefaclor is at least 2.5 and the
symmetry faaor of the peak due to cefacloris at most 1.5~

DETERMINATION OF CONTENT

Calculateme content of C15H14C1N304S in the tablets from
the chromatograms obtained and using the declared content
of C15H14CIN,O.S in eefaelor BPCRS.

STORAGE
CefaclorProlonged-release Tablets should be stored at a
temperature not exceeding 30°.

LABELLING
The quantity of active ingredient is stated in tenns of the
equivalent amount of anhydrous cefaclor.
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Cefadroxil Capsules
Action and use
Cephalosporin antibacterial.

DEFINITION
Cefadroxil Capsules contain Cefadroxil Monohydrate.

The capsules comply with the requirements staledunder Capsules
and with the following requirements.

Content of anhydrous cefadroxil, Cl~17N30SS
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using a TLC sil;,;a gelplate (Merck silica gel
60 plates are suitable) and a mixture of 3 volumes of a
6.7% w/v solution of ninhydrin in acetone, 80 volumes of a
O.IM solution of disodium hydrogen anhophosphate and
120 volumes of a 0.1M solution of cimcadd as the mobile
phase. Impregnate the plate by development wirh a 5% v/v
solution of u-tetradecane in hexane. Allow the solvent to
evaporate and carry out the chromatography in the same
directionas the impregnation. Apply separately to the plate
20 ~L of each of the following solutions. For solution (1) stir
a quantity of the contents of the capsulescontaining the
equivalent of 0.2 g of anhydrous cefadroxil with 100 mL of
water, filter and use the filtrate. Solution (2) contains
0.2% wlv of eefadroxil BPCRS in water. After removal of the
plate allow it to dry in air, spraywith a 0.2% wlv solution of
ninhydrin in absolute ethanol, heat the plate at 110° for
10 minutes and allow to cool. The principal spot in the
chromatogram 'obtained with solution (1) is similar in
position and size to that in the chromatogram obtained with
solution (2).

B. In the Assay, the chromatogram obtained with solution
(I) shows a peak with the same retention time as the
principal peak in me chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets and capsules,
AppendixXU Bt, using as the medium 900 mL of water and
rotating the basket at 100 revolutions per minute. Withdraw
a sample of 10 mL of the medium and filter. Measure the
absorbance of the filtered medium, diluted if necessary with
water, at the maximum at 263 nm using water in the
reference cell, Appendix IT B. Calculate the total content of
anhydrous cefadroxil, CtJI17N305S, in the medium from
the absorbance obtained from a 0.003% wlvsolution of
cefadraxil BPCRS in waterand using the declared content of
C1oH17N30,S in cefadroxil BPCRS.

Related substances
Carry out the method for liquidehromawgraphy,
Appendix ill D, using the following freshly prepared
solutions. For solution (I) add 50 mL of the mobile phase to
a quantity of the contents of the capsules containingthe
equivalent of 0.5 g of anhydrous cefadroxil, mix, stir
magnetically for 10 minutes, filter and use the filtrate.
Solution (2) contains 0.01% wlv of cefadraxil BPCRS in the
mobile phase. Solution (3) contains 0.01% wlv of D-«-(4
hydroxyphenyl)glycine BPCRS (cefadroxil impurity A) in the
mobile phase. Solution (4) contains 0.01% wlv of
r-ominodesaceuaycephalosponmic acid BPCRS (cefudroxil
impurity B) in the mobile phase.
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The chromatographic procedure may be carried out using
(a) a stainless steel column (30 em x 3.9 mm) packed with
ttj-jJ-.:appeJ ()(.-twJuylsilyl siiica gelfor chromatography (10 urn)
(~Bondapak CI8 is suitable), (b) as the mobile phase with a
flow rate of 1 mL per minute a solution prepared as
described below and (c) a detection wavelength of 254 om.
For the mobile phase add 200 mL of 1Mpotassium hydroxide,
40 mL of DAM ulrabulylammonium hydroxide and 80 mL of
methanol to 1600 mL of water, mix, add sufficient water to
produce 2000 mL and adjust the pH to 7.0, if necessary,
with onhophosphoric acid. For solution (1) allow the
chromatography to proceed for 6 times the retention time of
the principal peak.

When the chromatograms are recorded under the conditions
described above the retention time of cefadroxil is 8 to
12 minutes. If necessary, adjust the composition of the
mobile phase (increasing the methanol content decreases the
retention time, decreasing the methanol content increases the
retention time).

The test is not valid unless the column efficiency, determined
on the peak due to cefadroxil in the chromatogram obtained
with solution (2), is at least 1500 theoretical platesper metre
and the symmetry factor of the principal peak is at most 1.6.

Inject solution (2) five times. The test is not valid unless the
relative standard deviation of the area of the principal peak is
at most 2.0%.
In the chromatogram obtained with solution (1) the area of
any peak corresponding to cefadroxiJ impurity A is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (1%), the area of
any peak corresponding to cefadroxil impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (4) (1%) and the area
of any other secondary peak is not greater than the area of the
principal peak in the chromatogram obtained with solution
(2) (I %). Disregard any peak with an area less than
0.1 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.1%).

Water
The contents of the capsules contain not more than
7.0% wlw of water, Appendix IX C. Use 0.5 g.

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. For solution
(1) shake a quantity of the mixed contents of 20 capsules
containing the equivalent of 0.2 g of anhydrous cefadroxiJ
with 150 mL of a phosphate buffer prepared by dissolving
13.6 g ofpotassium dihydrogen orthophosphau in sufficient
water to produce 2000 mL and adjusting the pH, if
necessary, to 5.0 with 10M potassium hydroxide for 5 minutes.
Add sufficient of the buffer solution to produce 200 mL and
filter. Solution (2) contains 0.1 % wlv of cefadroxil BPCRS in
the buffer solution. Solution (3) contains 0.005% wlv of
cefadroxil BPCRS and 0.05% wlv of amoxiciilin
trihydrauBPCRS in the buffer solution.

The chromatographic procedure may be carried out using.
(a) a stainless steel column (25 cm x 4.6 mm) packed with
end-capped rxlade<ylsilyl silka gelfor chromawgraphy (5 pm or
10 um) (Hypersil ODS is suitable), (b) as the mobile phase
at a flow rate of 1.0 mL per minute a mixture of 4 volumes
of acetonitrile and 96 volumes of a 0.272% wlv solution of
potassium dihydrogen onhophosphau and (c) a detection
wavelength of 254 om.

Cefadroxil Preparations 111-309

The assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factorbetween the peaks
corresponding to cefadroxil and amoxicillin is at least 5.0.
H necessary, adjust the acetonitrile content in the mobile
phase.

Calculate the content of C16H17N30jS in the capsules using
the declared content of Cl6HI7N30jS in cefadroxil BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous cefadroxil.

Cefadroxil Oral Suspension
Action and use
Cephalosporin antibacterial.

DEFINITION
Cefadroxil Oral Suspension is a suspension of Cefadroxil
Monohydrate in a suitable flavoured vehicle. It is prepared by
dispersing the dry ingredients in the specified volume of
Water just before issue for use.
The dry ingredients comply with the requirements for Powders and
Granules for OralSolutions and OralSuspensions statedunder
OralLiquids.

STORAGE
The dry ingredients should be stored at a temperature not
exceeding 30°.

For thefollowing tests prepare the OralSuspension as directed on
the label. The suspension, examinedimmediately afterpreparation
unless otherwise indicated, romp/ies with the requirements stated
underOral Liquids and with thefollowing requirements.

Content of anhydrous cefadrexil, Cl~17N30SS
When freshly constituted not more than 110.0% of the stated
amount. When stored at the temperature and for the period
stated on the label, during which the Oral Suspension may
be expected to be satisfactory for use, not less than 90.0% of
the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix ill A, using a TLC silica gelpiau (Merck silica gel
60 plates are suitable) and a mixture of 3 volumes of a
6.7% w/v solution of ninhydrin in aceume, 80 volumes of a
O.IMsolution of disodium hydrogen orthophosphau and
120 volumes of a O.lM solution of dtn'c acid as the mobile
phase. Impregnate the plate by development with a 5% vlv
solution of u-tetradecone in hexane. Allow the solvent to
evaporate and carry out the chromatography in the same
direction as the impregnation. Apply separately to the plate
20 ~L of each of the following solutions. For solution (I)
dilute a volume of the oral suspension containing the
equivalent of 0.2 g of anhydrous cefadroxil to 100 mL with
water, filter and use the filtrate. Solution (2) contains
0.2% wlv of cefadroxll BPCRS in water. After removal of the
plate, allow it to dry in. air, spray with a 0.2% wlv solution of
ninhydrin in absolute ethanol, heat the plate at 110° for
10 minutes and allow to cool. The principal spot in the
chromatogram obtained with solution (1) is similar in
position and size to that in the chromatogram obtained with
solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
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principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 4.5 to 6.0, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using me following solutions. For solution
(1) dilute a volumeof the oralsuspension withsufficient of
mobilephase A to produce a solutioncontaining the
equivalent of 0.1% w/v of anhydrous cefadroxil, mix, stir
magnetically for 10 minutes, filter through a 0.45-J.trn filter
anduse the filtrate. Solution (2) contains 0.001% w/v of
cefadroxil BPCRS in mobile phase A. Solution (3) contains
0.001 % wlv of D-a-(4-hydroxyphenyl)glycine BPCRS
(cefadroxil impurity A) in mobile phase A. Solution (4)
contains 0.001% wlv of 7-aminodesacetoXyaphalosporanic
acidBPCRS (cefadroxil impurity B) in mobile phase A.
The chromatographic procedure may be carried out using
(a) a stainless steel column (25 em x 4 mm) packed with
actadecylsilyl silica gel/or chromatography (I0 prn) (Lichrosorb
RP-18 is suitable), (h) as mobile phases A and B with a flow
rateof 1 mL per minute the solutions described below and
(c) a detection wavelength of 254 nm.

Mobile phaseA Dissolve 5.44 g of potassium dihydrogen
orthophosphate in 2000 mL of warerand adjust the pH, if
necessary, to 5.0 with a 1% wlv solution of potassium
hydroxide.
Mobile phaseB Add 400 mL of acetonitrile to 600 mL of
mobile phaseA and adjust the pH, if necessary, to 5.0 with a
2% vlv solution of orthbphosphoric acid.
Inject 20 IlLof each'solution and record the chromatograms
under the following conditions. Elute initially with mobile
phaseA. After 5 minutes,use linear gradient elution
increasing the concentration of mobilephaseB to 32% after
35 minutes. Elute isocratically for 25 minutes with a mixture
of 32% of mobile phase Band 68% of mobile phase A.
Carry out a lineargradientelution for 1 minute to 100% of
mobilephase A and elute for a further 9 minutes with mobile
phase A.

When the chromatograms arerecorded underthe conditions
described above the retention time of cefadroxil is 14 to
20 minutes. If necessary, adjust the proportion of mobile
phaseA to mobile phaseB to achieve the stated retention
time.
The test is not valid unless the column efficiency, determined
on the peak due to cefadroxil in the chromatogram obtained
with solution (2), is at least 2000 theoretical platespermetre
and the symmetry [actor of the principal peakis at most 1.5.

Inject solution (2) five times. The test is not valid unless the
relative standard deviation of the area of the principal peakis
at most 2.0%.

In the chromatogram obtained with solution (1) the area of
any peakcorresponding to cefadroxil impurity A is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (l%), the area of
any peakcorresponding to cefadroxil impurity B is not
greater than the area of the principal peakin the
chromatogram obtained with solution (4) (I %) and the area
of any other secondary peak is not greater than the area of the
principal peakin the chromatogram obtained with solution
(2) (I %). Disregard any peak with an area less than .
0.1 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.1%).
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ASSAY
Carry out the method for liquid chromatography,
Appendix III D, usingthe following solutions. For solution
(1) shakea weighed quantity of the oral suspension
containing the equivalent of 0.25 g of anhydrous cefadroxil
with 250 mL of a phosphate buffer prepared by dissolving
13.6 g of potassium dihydrogen onhophosphau in sufficient
water to produce 2000 mL and adjusting the pH, if
necessary, to 5.0 with 10Mpotassium hydroxide for 5 minutes;
filter and use the filtrate. Solution (2) contains 0.1 % w/v of
cefadroxl1 BPCRS io the buffer solution. Solution (3) contains
0.005% wlv of cefadroxil BPCRS and 0.05% wlv of amoxiciUin
trihydrate BPCRS in the buffer solution.

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 em x 4.6 mm) packed with
end-eapped actadecylsilyl silica gelfor chromatography (5 pm or
I 0 um} (Hypersil ODS is suitable), (h) as the mobile phase
at a flow rate of 1.0 mL perminute a mixture of 4 volumes
of acetonitrile and 96 volwnesof a 0.272% w/v solution of
potassium dihydrogen orthophosphate and (c) a detection
wavelength of 254 nm.

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks
corresponding to cefadroxil and amoxicillin is at least5.0.
H necessary, adjust the acetonitrile contentin the mobile
phase.
Determine the weighl per mL of the oral suspension,
Appendix V G, and calculate the contentof CI6H17N305S,
weightin volume, using the declared contentof
C1oHI7N,O,S in cefadroxil BPCRS.
Repeat the procedure usinga portion of the oral suspension
thathas been storedat the temperature and for the period
stated on the label during whichit maybe expected to be
satisfactory for use.

STORAGE
Cefadroxil Oral Suspension should be kept at the
temperature and used within the period stated on the label.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amountof anhydrous cefadroxil.

Cefalexin Capsules
Action and use
Cephalosporin antibacterial.

DEFINITION
Cefalexin Capsules contain Cefalexin Monohydrate.
The capsules comply with the requirements stated under Capsules
and with the following requirements.

Content of anhydrous eefalexin, C1J'l'7N30"S
92.5 to 110.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the contents of the capsules
containing the equivalent of 0.5 g of anhydrous cefalexin
with I mL of waterand 1.4 mL of 1Mhydrochloric acid, filter
and wash the filter with 1 mL of water. Add slowly to the
filtrate a saturated solution of sodium acetate until
precipitation occurs. Add 5 mL of methanol, filter, wash the
precipitate with two 1-mLquantities of methanol and dry the
residue at a pressure not exceeding 0.7 kPa. The infrared
absorption spectrum of the dried residue, Appendix n A, is
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concordant with the reference spectrum of cefalexin (RS 049).
Retain the dried residue for use in test C.

B. Carry out the method for thin-layerchromatography,
Appendix III A, using the following solutions in a mixture of
equal volumes of methanoland 0.067M mixedphosphate buffer
pH 7.0.
(1) Shake a quantity of the contents of the capsules
containing the equivalent of 0.2 g of anhydrous cefalexin
with 25 mL, dilute to 50 mL, filter and use the filtrate.

(2) 0.4% w/v of eefalexin BPCRS.

(3) 0.4% w/v of each of cefa/exin BPCRS and
ce/radine BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silanised silica gelHF254 .

(b) Use the mobile phase as described below.

(c) Apply I ul, of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry and examine
under ultraviolet light (254 nm).

MOBILE PHASE

15 volumes of autone and 85 volumes of a 15.4% wlv
solution of ammonium acetate, previously adjusted to pH 6.2
with 5M acetic acid.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position and size [Q that in the
chromatogram obtained with solution (2).

C. Mix 20 mg of the dried residue obtained in test A with
0.25 mL ofa 1% v/v solution of g/add aceticacid and add
0.1 mL of a 1% w/v solution of copper(ll} sulfate and 0.1 mL
of 2M sodium hydroxide. An olive-green colour is produced.

TESTS
DIsintegration
.Maximum time, 15 minutes, using a 0.6% vtv solution of
hydrochloric acid in place of water, Appendix xn A I.

Related substances
Carry out the method for thin-layerchromatography,
Appendix III A, using the following solutions in
2M hydrochloric acid.

(I) Shake a quantity of the contents of the capsules
containing the equivalent of 0.25 g of anhydrous cefalexin
with 10 mL, filter and use the filtrate.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.025% w/v of 7-aminodesaceroxycephalosporani<
acid BPCRS.

(4) 0.025% w/v of DL-pheny/glycine.

(5) 2.5% w/v of cefa/ex;n BPCRS and 0.025% w/v of each of
7-aminodescuetoxycephalosporanic acidBPCRS and DL-

phenylglycine.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel HF precoated plate (Analtech plates are
suitable). Impregnate the plate by development with a 5% vlv
solution of tx-tetradecane in hexane. Allow the solvent to
evaporate and carry out the chromatography in the same
direction as the impregnation.

(b) Use the mobile phase as described below.

(c) Apply 5 ul, of each solution.

Cefalexin Preparations 111-311

(d) Develop the plate to 15 ern.

(e) After removal oCthe plate. dry it at 90 0 for 3 minutes:
spray the hot plate with a 0.1% w/v solution of ninhydrin in
me mobile phase, heat the plate at 90 0 for 15 minutes and
allow to cool.

MOBILE PHASE

3 volumes of QUWtle, 80 volumes of a 7.2% wlv solution of
disodium hydrogen onhophosphate and 120 volumes of a
2.1% wlv solution of citric acid.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (5) shows three clearly separated spots.

UMITS

In the chromatogram obtained with solution (1):

any spot corresponding to 7-aminodesacetoxycephalosporanic
acid is not more intense than the spot in the chromatogram
obtained with solution (3) (1%)j

any spot corresponding to DL-phenylglycine is not more
intense than the spot in the chromatogram obtained with
solution (4) (I %);

any other secondary spot is not more intense than the spot in
the chromatogram obtained with solution (2) (1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in water.

(1) Shake a quantity of the powdered, mixed contents of
20 capsules containing the equivalent of 0.25 g of anhydrous
cefalexin with 100 mL of water for 30 minutes.
Add sufficient water to produce 250 mL, filter and dilute
25 mL of the filtrate to 50 mL
(2) 0.05% wlv of cefatexin BPCRS.

(3) 0.01 % wlv of each of cefalexin BPCRS and
cefradine BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octade<y/silyl silica gelfor chromatography
(5 urn) (Nucleosil cIa is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 urn.

(f) Inject 20 pL of each solution.

MDBILE PHASE

2 volumes of methanol, 5 volumes of acetomuile, 10 volumes
of a 1.36% wlv solution ofpotassium dihydrogen orthophosphate
and 83 volumes of water.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks
corresponding to cefalexin and cefradine is at lease 4.0;
if necessary, adjust the QUlOnitrile content of the mobile
phase.

Inject solution (2) six times. The Assay is not valid unless the
relative standard deviation of the area of the principal peak is
at most 1.0%.

DETER.t\UNATION OF CONTENT

Calculate the content of C16H17N30"S in the capsules using
the declared content of C,oH17N,O,S in cefalexin BPCRS.
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STORAGE
Ccfalcxin Capsules should be stored at a temperature not
exceeding 30°.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous cefalexin.

Cefalexin Oral Suspension
Action and use
Cephalosporin antibacterial.

DEFINITION
Cefalexin Oral Suspension is a suspension of Cefalexin
Monohydrate in a suitable flavoured vehicle. It is prepared by
dispersing the dry ingredients in the specified volume of
Water just before issue for use.

The dry ingredients comply with the requirements for Powders and
Granules for Oral Soludons and Oral Suspensions suued under
Oral Liquids.

STORAGE
The dry ingredients should be protected from light and
stored at a temperature not exceeding 30°.

For thefollowing tests prepare the Oral Suspension as direcud on
the label. The suspension, examinedimmediately afterpreparation
unless othenuise indicated, romp/in with the requirements stated
under OralLiquidsand with thefollowing requirements.

Content of anhydrous cefalexln, C,JI17N,O,S
When freshly constituted, not more than 120.0% of the
stated amount. When stored at the temperature and for the
period stated on the label during which the Oral Suspension
may be expected to be satisfactory for use, not less than
80.0% of the slated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromarography,
Appendix ill A, using the following solutions.

(l) Shake a quantity of the oral suspension containing the
equivalent of 0.2 g of anhydsous cefalexin with 70 mL of
methanol, filter, evaporate to dryness using a rotary
evaporator and dissolve the residue in sufficient
0.5'1 hydrochloric acid to produce 50 mL.

(2) 0.4% wlv of cejalexjn Bl'CRS in a mixture of equal
volumes of methanol and 0.067'1 mixedphosphate buffer
pH 7.0.
(3) 0.4% w/v of each of cejalexin Bl'CRS and
cefradine BPCRS in a mixture of equal volumes of methanol
and 0.067'1 mixedphosphate bufferpH 7.0.

CHROMATOGRAPHIC, fONDITIONS

(a) Use as the coating silanised silica gelHF254•

(b) Use the mobile phase as described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, aUow it to dry and examine
under ultraviolet light (254 nm).

M.OBILE PHASE

15 volumes of acetone and 85 volumes of a 15.4% wlv
solution of ammonium acetate, previously adjusted to pH 6.2
with 5M acetic acid.
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SYSTEM SUITABILITY

The test is not valid unless the du"omatogra..1!l obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position and size to that in the
chromatogram obtained with solution (2).

B. Shake a quantity of the oral suspension containing the
equivalent of 0.1 g of anhydsous ccfalexin with 70 mL of
methanol, filter and evaporate the filtrate to dryness using a
rotary evaporator. Dissolve the residue in the minimum
volume of a 1% vlv solution of glacial acetic acid,decolourise
if necessary by the addition of sufficient activatedcharcoal,
shake and filter. To 0.25 mL of the resulting solution add
0.1 mL of a 1% wlv solution of wpper(Il) sulfate and
0.05 mL of 2M sodium hydroxide. An olive-green colour is
produced.

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in water.

(I) Shake a weighed quantity of the oral suspension
containing the equivalent of 0.25 g of anhydrous cefalexin
with 100 mL of water for 30 minutes. Add sufficient water to
produce 250 mL, filter and dilute 25 mL of the filtrate to
50mL

(2) 0.05% w/v of cefalexin Bl'CRS.

(3) 0.01% wlv of each of cefalexin Bl'CRS and
cefradine BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped oCladecylsi/y1 silica gelfor chromarography
(5 urn) (Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

2 volumes of methanol, 5 volumes of acetonitrile, 10 volumes
of a 1.36% wlv solution of potassium dihydrogen orthophosphate
and 83 volumes of water.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks
corresponding to cefalexin and cefradine is at least 4.0;
if necessary, adjust the acetonitrik content of the mobile
phase.

Inject solution (2) six times. The Assay is not valid unless the
relative standard deviation of the area of the principal peak is
at most 1.0%.

DETERJ.\11NATION OF CONTENT

Determine the weight permL of the oral suspension,
Appendix V G, and calculate the content OfC16H17N304S,
weight in volume, using the declared content of
C,JI17N,O,S in cejalexin BPCRS.
Repeat the procedure using a portion of the oral suspension
that has been stored at the temperature and for the period
stated on the label during which it may be expected to be
satisfactory for use.
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STORAGE
The Oral Suspensionshould be storedat the temperature
and used within the periodstated on the label.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous cefalexin.

Cefalexin Tablets
Action and use
Cephalosporin antibacterial.

DEFINITION
Cefalexin Tablets contain Cefalexin Monohydrate.
The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of anhydrous cefalexin, C1JI17N30"S
92.5 to 110.0% of the stated amount.

IDENTIFICATION
Remove any coating. Shakea quantity of the powdered tablet
cores containing the equivalent of 0.5 g of anhydrous
cefalexin with 1 mL of waterand 1.4 mL of 1M hydrochlori<
add, add 0.1 g of activatedcharcoal, shake, filter and washthe
filter with 1 mL of water. Add slowlyto the filtrate a
saturated solution of sodium acerate untilprecipitation occurs.
Add 5 mL of methanol, filter and wash [he precipitate with
two I-mL quantities of methanol. The residue, afterdrying at
a pressure not exceeding0.7 kpa, complieswith the following
tests.
A. The infrared absorption spectrum, Appendix Il A, is
concordant with the reference spearum of cefalexin (RS 049).

B. Carry out the method for rhin-Iayer chromatography,
Appendix ill A, using the following solutions in a mixture of
equal volumes of methanol and 0.067M mixedphasphate bl</fer
pH 7.0.
(1) Shake 0.2 g with 25 mL, dilute to 50 mL, filter and use
the filtrate.

(2) 0.4% wlv of cefalexin Bl'CRS.

(3) 0.4% wlv of each of cefalexin Bl'CRS and
cefradine Bl'CRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilanised 511Ka gelHF2 54.

(b) Use the mobile phase as described below.

(c) Apply 1 ~L of each solntion.

(d) Develop the plate '0 15 em.

(e) Afterremoval of the plate, allow it to dry and examine
under ultraviolet light (254 11m).

MOBILE PHASE

15 volumes of aceume and 85 volumes of a 15.4% wlv
solution of ammonium acetate, previously adjusted to pH 6.2
with 5M acetic acid.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRi"rlATION

The principal spot in the chromatogram obtained with
solution (1) is similar in positionand size [Q thatin the
chromatogram obtained with solution (2).

Cefalexin Preparations 111-313

C. Mix 20 mg with 0.25 mL of a 1% vlv solution of glacial
acetic add and add 0.1 mL of a 1%w/v solution of copjJer(JT}
sulfare and 0.1 mL of 2M sodium hydroxide. An olive-green
colour is produced.

TESTS
Disintegration
Maximum time, 30 minutes, Appendix xn AI.

Related substances
Carry out the methodfor thin-layerchromategraphy,
AppendixIII A, using the following solutions in
2M hydrochloric acid.
(1) Shakea quantity of the powdered tablets containingthe
equivalent of 0.25 g of anhydrous cefalexin with 10 mL, filter
and use the filtrate.
(2) Dilute 1 volume of solution (1) to 100 volumes.

(3) 0.025% wlv of r-aminodesocetoxycepholosporanic
acidBl'CRS.

(4) 0.025% wlv of DL-phmylglycille.
(5) 2.5% wlv of cefalexin BPCRS and 0.025% wlv of each of
7-am;nodescuelOX.YctPhalosporanic acidBPCRSand DL

phetlYlglycine.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel HF precoated plate (Analtech plates are
suitable). Impregnate the plate by development with a 5% v/v
solution of u-tetradecane in hexane. Allowthe solvent to
evaporate and carry out me chromatography in [he same
direction as the impregnation.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dryit at 900 for 3 minutes;
spray the hot plate with a 0.1% wlv solution of ninhydrin in
the mobile phase,heat the plate at 900 for 15 minutes and
allow to cool.

MOBILE PHASE

3 volumes of acetone, 80 volumes of a 7.2%wlv solution of
disodium hydrogmorthophosphate and 120 volumes of a
2.1% w/v solution of citn·c acid.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (5) shows three clearly separated spots.

LIMITS

In the chromatogram obtainedwith solution (1):

any spot corresponding to 7-aminodesacetoxycephalosporanic
acid is not more intense than the spot in the chromatogram
obtained with solution (3) (1%);

any spot corresponding to DL-phenylglycine is not more
intense than the spot in the chromatogram obtained with
solution (4) (1%);

any othersecondary spot is not more intense than the spot in
the chromatogram obtained with solution (2) (I%).

ASSAY
Weigh and powder20 tablets. Carry out the method for
liquidehromawgraphy, Appendix ill D, using the following
solutions in water.
(1) Shake a quantity of the powdered tablets containing the
equivalent of 0.25 g of anhydrous cefalexin with 100 mL of
water for 30 minutes. Add sufficient water to produce
250 mL, filter and dilute 25 mL of the filtrate to 50 mL.
(2) 0.05% wlv of cefaiexin Bl'CRS.
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(3) 0.01% wlv of each of cefalexin BPCRS and
cefradine BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octade<ylsilyl saica gelfor chromQ/ography
(5 urn) (Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(l) Inject 20 ~L of each solution.

MOBILE PHASE

2 volwnes of methanol, 5 volumes of acetonitrile, 10 volumes
of a 1.36% wlv solution of potassium dihydrogen orthophosphate
and 83 volumes of water.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks
corresponding to cefalexin and cefradine is at least 4.0;
if necessary, adjust the acetonitrile content of the mobile
phase.

Inject solution (2) six times. The Assay is not valid unless the
relative standard deviation of the area of the principal peakis
at most 1.0%.

DETERMINATION OF CONTENT

Calculate the contentof C16H17N.304S in the tablets using
the declased content of C,oH17N,O,S in cefaiexin BPCRS.

STORAGE
Cefalexin Tablets shouldbe stored at a temperature not
exceeding 30°.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amountof anhydrous cefalexin.

Cefazolin Injection
Action and use
Cephalosporin antibacterial.

DEFINITION
Cefazolin Injection is a sterile solution of Cefazolin Sodium
in Water for Injections. It is prepared by dissolving Cefazolin
Sodium forInjection in the requisite amount of Water for
Injections.
The injection complies with the requirements staledunder
Parenteral Preparations.

STORAGE
Cefazolin Injection should be used immediately after
preparation but, in any case, within the period recommended
by the manufacturer when prepared and storedstrictly in
accordance with the manufacturer's instructions.

CEFAZOLIN SODIUM FOR INJECTION
DEFINITION
Cefazolin Sodiumfor Injection is a sterile material consisting
of Cefazolin Sodiumwith or without excipients, It is supplied
in a sealedcontainer.
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The contents of thesealed container comply with the requirements
for Powders for Injections or lnfusions Stilled under Parenteral
Preparations and with thefollowing requirements.

Content of cefazolin, CNH1..N's0otS3
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Dissolve a quantity of the contentsof a sealed container
in sufficient of a mixture of equal volwnes of methanol and
0.067M mixedphosphate buffer pH 7.0 '0 produce a solution
containing the equivalent of 0.4% w/v of cefazolin,
(2) 0.4% wlv of cefarolin sodium BPCRS in a mixture of
equal volumes of methanol and 0.067M mixedphosphate buffer
pH 7.0.

(3) 0.4% wlv each of cefazolin sodium BPCRS and refoxitin
sodium BPCRS in a mixture of equal volumes of me/hanoi and
0.067M mixedphosphote buffer pH 7.O.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silanised silica gelHF2 S4'

(b) Use the mobile phase as described below.

(c) Apply I ~ of each solution

(d) Develop the plate '0 15 em.
(e) After removal of theplate, allowit to dry in a current of
warm airand examine underultraviolet light (254 nm).

MOBILE PHASE

15 volwnes of autonini/eand 85 volumes of a 15% wlv
solutionof ammonium acelate, previously adjusted to pH 6.2
with 5M acetic add.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2). The test is not valid unless the
chromatogram obtained with solution(3) shows two clearly
separated principal spots.
B. Yield reaction A characteristic of sodium salts,
Appendix VI.

TESTS
Acidity
pH of a solution containing the equivalent of 10.0% wlv of
cefazolin, 4.0 '0 6.0, Appendix V L.

Clarity of solution
A solution containing the equivalent of 10.0% wlv of
cefazolin in carbon dioxide-free waur is clear, Appendix IV A.
The absorbance of the solution measured at 430 nm is not
greater than 0.15, Appendix II B.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) Dissolve the contents of a sealed container in sufficient.
mobilephase A to produce a solutioncontaining the
equivalent of 0.25% wlv of cefazolin.
(2) Dilute I volume of solution (I) '0 100 volumes with
mobilephase A.
(3) Dissolve 20 mg of cefarolin sadium BPCRS in 10 mL of a
0.2% wlv solution of sodium hydroxide, allow to stand for
15 to 30 minutes anddilute 1 volume to 20 volumes with
mobile phase A.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4 mm) packed
with end-capped oaadl!0'lsilyl silica gd for chromatography
(3 urn) (NucleosiI120-3 CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.
(e) Use a flow rate of 1.2 mLper minute.

(d) Use a column temperature of 45'.

(e) Use a detection wavelength of254 nm.

(I) Inject 5 ~L of each solution.

MOBILE PHASE

JWobiIe phase A A solution containing 1.454% w/v of
disodium hydrogen orthophosphate and 0.353% wlv of potassium
dihydrogeTl orthophosphate.
Mobile phase B acetonitrile for chromatography.

Time Mobile phaseA Mobil. phase 8 Comment

(MlnUl8a) (%vIY) (%vlv)

0-2 98 2 isocra6c

2... 98 ..... 2-+ 15 inear gradienl

4-10 65.. 60 15 -+ 40 nnear gradient

10-11.5 60... 35 40 -e 65 inear gradient

11.5-12 35 65 Iso«allc

12-15 35 ... 98 65 -e 2 iIleat gradient

15-21 98 2 re-equllibraUon

SYSTEM SUITABIUTY

The test is not valid unless) in the cluomatogram obtained
with solution (3), the resolution [actor between the peaks due
to cefazolin and the peakwith a retention time relative to
cefazolin of about 1.1 (cefazotin impurity L) is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of anysecondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (I %);

the sum of the areas of any such peaks is not greater than
3.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (3.5%).

Disregard any peakwith an area less than 0.05 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

Water
Not more than 6.0% wlw, Appendix IX C, Method 1.
Use 0.3 g.

Bacterial endotoxins
Carry out the testfor bacterial endotoxins, Appendix XIV C.
Dissolve the contents of the sealed container in water BET to
give a solution containing the equivalent of 10 mg of
cefazolin per mL (solution A). The endotoxin limit
concentration of solution A is 1.5 ill permL.

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for uniformity of weight,
Appendix :xn Cf, Powders for Parenteral Administration.
Carry out the method for liquid ehromawgraphy,
Appendix ill D, using the following solutions in the mobile
phase.

Cefotaxime Preparations 111-315

(1) Dissolvea quantity of the mixed contents of the
10 containers to produce a solutioncontaining the equivalent
of O.J %wivof cetazohn.
(2) 0.1% w/v of cefazolin sodium BPCRS.

(3) 0.005% wlv of cefuroxime sodium BPCRS and 0.01% wlv
of cefazolin sodium BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octodecylsilyl silica gd for ,hromawgraphy (5 um)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof I mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 270 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASB

A mixture of 10 volumes of acetonitrile and 90 volumes of a
solution containing 0.277% wlv of disodium hydrogen
ortlwphosphare and 0.186% wlv of cimc acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution faaor between the peaks
corresponding {Q cefazolin and cefuroxime is at least 2.0.
If necessary, adjust the concentration of acetonitrile in the
mobilephase.

DETHRMINATION OF CONTENT

Calculate the content of CI4H14Ns04S3 in a container of
average contentweightfrom the declared contentof
C'4H,..N.04S, in cefazolin sodium BPCRS.

STORAGE
The sealed container should be protected from light and
stored at a temperature not exceeding 30°.

LABELLING
The label on the sealed container states the quantity of
Cefazolin Sodium contained in it in terms of the equivalent
amount of cefazolin.

Cefotaxime Injection
Action and use
Cephalosporin antibacterial.

DEFINITION
Cefotaxime Injection is a sterile solution of Cefotaxime
Sodiumin Water for Injections. It is prepared by dissolving
Cefotaxime Sodium for Injection in the requisite amountof
Water for Injections before use.
The injection complies with the requirements statedunder
Parenteral Preparations.

STORAGE
Cefotaxime Injection shouldbe used immediately after
preparation but, in any case, within theperiod recommended
by the manufacturer whenprepared andstored strictly in
accordance with the manufacturer's instructions.

www.webofpharma.com



111-316 Cefotaxime Preparations

CEFOTAXIME SODIUM FOR INJECTION
DEFINITION
Cefotaxime Sodium for Injection is a sterilematerial
consisting of Cefotaxime Sodium with or without excipients.
It is supplied in a sealed container.

The contents of the sealed container comply with the requirements
for Powders for Injections or Infusions statedunderParenteral
Preparations and with the followitlg requirements.

Content of cefotaxime, Cl~I7N507S.l
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. The infrared absorption spectrum, AppendixII A, is
concordant with me reference spectrum of cefctaximesodium
(RS 044).

B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Dissolve a quantity of the contents of a sealed container
in sufficient of a mixture of equal volumes of methanol and
0.067M mixedphosphate buffer pH 7.0 (solution A) to produce
a solution containing the equivalent of 0.4% w/v of
cefotaxime.

(2) 0.4% wlv of cefotaxime sodium EPCRS in solution A.

(3) 0.4% wlv of each of cefotaxime sodium EPCRS and
cefoxitin sodium BPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silanised sitka gelHF254.'

(b) Use the mobile phase as described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, allow it to dry in air and
examine onder uhraviolet/igh' (254 nm).

MOBILE PHASE

15 volwnes of autone and 85 volumes of a 15.4% wlv
solution of ammonium acetate) previously adjusted to pH 6.2
with glacial acetic acid.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two dearly separated principal spots.

CONFIR..\1A.TION

The principal spot in the chromatogram obtained with
solution (I) corresponds to that in the chromatogram
obtained with solution (2).

C. Yields reaction A characteristic of sodium salts,
Appendix VI.

TESTS
Acidity
pH oCa solution containing the equivalent of 10.0% wlv of
cefotaxime, 4.5 to 6.5, Appendix V L.

Clarity and colour of solution
A solution containing the equivalent of 10.0% w/v of
cefotaxime in carbon dioxide-free wateris dear, Appendix N A.
The absorbance of the solution at 430 nm is not greater than
0.60, Appendix ITB.

Related substances
Carry ont the method for liquidchromalOgraphy,
Appendix III D, using the following freshly prepared
solutions.

(1) Dissolve a quantity of the contents of a sealed container
in sufficient of the mobile phase to produce a solution
containing the equivalent of 0.1 % wlv of cefotaxime,
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(2) 0.001 % wlv ~f cefotaxime acidEPCRS in the mobile
phase.

(3) Dilute I mL of solution (I) to 10 mL with the mobile
phase. To 4 mL of this solution add I mL of 2M hydrochloric
add, heat the solution at 40° for 2 hours) add 5 rnL of
phosphate buffer pH 6.6 and I mL of 2M sodium hydroxide and
mix.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octadecylsilyl silica gelfor chromatography
(5 um) (Hypersil 5 pm ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 235 om.

(I) Inject I 0 ~L of each solntion.

(g) For solution (I), allow the chromatography '0 proceed
for at least 8 times the retention time of cefotaxime.

MOBILE PHASE

Dissolve 3.5 g of potassium dihydrogen onlwphosphare and
11.6 g of disodium hydrogen orthophosphate in 1000 mL of
waterat pH 7.0 and add 375 mL of methanol.
When the chromatograms are recorded under the prescribed
conditions the retention time of cefotaxime is about
6 minutes. If necessary, use another stationary phase or
adjust the concentration of methanolin the mobile phase.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), cefotaxime is eluted as the second of the
principal peaks and the resohnion faaor between the two
principal peaks is at least 3.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (1%);

the sum of the areas of aU the secondary peaks is not greater
than 4 times the area of the principal peak in the
chromatogram obtained with solution (2) (4%).

Ethanol
Not more than 1.0% wlv, Appendix vm 1., System A.

Water
Not more than 3.0% wlv, Appendix IX C. Use 0.300 g.

Bacterial endotoxins
Carry out the testfor bacterial endotoxins, Appendix XIV C.
Dissolve the contents of the sealed container in waterBET to
give a solution containing the equivalent of 10 mg of
cefotaxime per mL (solution A). The endotoxin llrnit
concentration of solution A is 0.5 ill per mL

ASSAY
Determine the weight of the contents of 10 containers as
described in the test Cor unifonnity of weight,
Appendix xn CI, Powders for Parenteral Use.

Carry out the method for liquid chromatography,
Appendix III D, using the following freshly prepared
solutions.

(I) Dissolve a quantity of the mixed contents of the
10 containers in sufficient of the mobile phase to produce a
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solution containing the equivalent of 0.01% wlv of
cefcraxime.

(2) 0.01 % wlv of cefotaxime acid EPCRS in the mobile pbase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 em x 4.6 mm) packed
with end-capped octade<ylsiiYl silica gelfor chromarogmphy
(5 urn) (Hypersil 5 ~m ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 235 om.

(I) Inject I 0 ~L of each solution.

MOBILE PHASE

Dissolve 3.5 g of potassium dihydrogen orthaphosphace and
11.6 g of disodium hydrogen oltlwphosphare in 1000 mL of
waterat pH 7.0 and add 375 mL of methanol.

SYSTEM SUITABILITY

The test is not valid unless the symmelry faaor of the
principal peak in the chromatogram obtained with solution
(2) is less than 2.0.

DETERMINATION OF CONTENT

Calculate the content of Cl6HI7N507S2 in a container of
average content weight from the declared content of
Cl6Hl1N507S2 in ceforaxime acid EPCRS.

STORAGE
The sealed container should be protected from light.

LABELLING
The label of the sealed container states the quantity of
Cefotaxime Sodium contained in it in terms of the equivalent
amount of cefotaxime.

Cefoxitin Injection
Action and use
Cephalosporin antibacterial.

DEFINITION
Cefoxitin Injection is a sterile solution of Cefoxitin Sodium
in Water for Injections. It is prepared by dissolving Cefoxitin
Sodium for Injection in the requisite amount of Water for
Injections.

The injection complies with the requirements Slated under
Parenteral Preparations.

STORAGE
Cefoxitin Injection should be used immediately after
preparation but, in any case, within the period recommended
by the manufacturer when prepared and stored strictly in
accordance with the manufacturer's instructions.

CEFOXITIN SODIUM FOR INJECTION
DEFINITION
Cefoxitin Sodium for Injection is a sterile material consisting
of Cefoxitin Sodium with or without excipients. It is supplied
in a sealed container.

The contents 0/the sealed container comply with the requirements
for Powders fur Injections or Infusions statedunderParenteral
Preparations and with thefollowing requirements.

Cefoxitin Preparations III-317

Content of cefoxitin, C16H17N307SZ
95.0 to lJO.O% of the stated amount.

IDENTIFICATION
A. The infrared absorption spectrum, Appendix II A, is
concordant with the reference spearum of cefoxitin sodium
(RS 045).

B. Carry out the method for thin-layer chromatography,
Appendix In A, USLng the following solutions.

(I) Dissolve a quantity of the contents of a sealed container
in sufficient of a mixture of equal volumes of methanoland
0.067M mixedphosphore bufferpH 7.0 (solution A) to produce
a solution containing the equivalent of 0.4% w/v of cefoxitin.

(2) 0.4% wlv of eef..xitin sodium BPCRS in solution A.

(3) 0.4% wlv of each of cefoxitin sodium BPCRS and cejazolin
sodiumBPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating siJanised silica gelHF2 54•

(b) Use the mobile phase as desctibed below.

(c) Apply 1 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, aUow it to dry in a current of
warm air and examine under ultraviolet light (254 nm).

MOBILE PHASE

10 volumes of tetrahydrojuran and 90 volumes of a 15.4% wlv
solution of ammonium acetate previously adjusted to pH 6.2
with 5M acetic acid.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated principal spots.

CONFtRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

C. Yield reaction A characteristic of sodium salts,
Appendix VI.

TESTS
Acidity or alkallnJty
pH of a solution containing the equivalent of 1.0% wlv of
cefoxitin, 4.2 to 7.0, Appendix V L.
Clarity and colour of solution
A solution containing the equivalent of 10.0% w/v of
cefoxitin in carbon dioxide-free water is clear, Appendix N A,
and not more intensely coloured than intensity 5 of the range
of reference solutions of the most appropriate colour,
Appendix N B, Method II.

Related substances
Carry out the method for Iit{uid chromatogmphy,
Appendix In D, using the following solutions prepared
immediately before use. Dilute 20 mL of a 3.48% wlv
solution of dipotassium hydrogen onhophosphau, adjusted to
pH 6.8 with orrhophosphonc acid, to 1000 mL with water
(solution B).

(1) Dissolve a quantity of the contents of a sealed container
in sufficient of solution B to produce a solution containing
the equivalent of 0.5% wlv of cefoxitin.

(2) Dilute I volume of solution (I) to 100 volumes with
solution B.

(3) Add 7 mL of waterand 2 mL of methanolto I mL of a
0.5% w/v solution of ce/oxitin sodium BPCRSin solution B.
Add 25 mg of sodium carbonate, stir for 10 minutes at room
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temperature, heat in a water-bath at 70° for 30 minutes and
allow to cool. Add 3 drops of glacial acetic add and 0.4 mL
of a 0.5% wlvsolution of cefoxuin sodium BPCRS in
solution B and mix (generation of cefoxitin lactone).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with phenylsilyl silica gelfor chromatography (5 urn) (Zorbax
SB Phenyl is snitable).

(b) Use gradientelution and the mobile phase described
below.

(e) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 235 om.
(I) Inject 20 ~IL of each solution.

MOBILE PHASE

MobilephaseA water, which has been adjusted to pH 2.7
with anhydrous lonnie acid.
Mobile phaseB acetonitrile.

Tim. Mobile phase A M.oblle phaleB
(mIn) (per eeut V!Y) (per (tnt W...,
0·12 90 10

12·37 90->80 10 -----+ 20

37 -so 80 -> 60 20 -7 40

SO·55 60 -720 40 -+ 80

55 ·60 20 80

60 ·62 20 -+ 90 80 -> 10

62· 70 90 10

Whenthe chromatograms are recorded under the prescribed
conditions the retention time of cefoxitin is about
34 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peak due to
cefoxitin and the peak with a retention time relative to

cefoxitin of about 1.31 (cefoxitin lactone) is at least 5.0.

LIMITS

In the chromatogram obtainedwith solution (1):

the area of any secondary peak is not greater than thearea of
theprincipal peak in the chromatogram obtained with
solution (2) (I %);

the areaof not more than threesuch peaks is greater than
half the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);

thesum of the areas of all the secondary peaks is not greater
than 4 times the areaof the principal peak in the
chromntogram obtained with solution (2) (4%).

Disregard any peak with an area less than 0.05 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

Water
Not more than 1.0% w/w, Appendix IX C, Method I.
Use 0.5 g.

Bacterial endotoxins
Carry out the test for bacterial endotoxins, Appendix XN C.
Dissolve the contents of the sealed containerin water BET to
give a solution containing the equivalent of 10 mg of
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cefoxitin per mL (solution A). The endotoxinlimit
concentration of solution A is 1.3 IU permL

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for unijonnity of weight,
Appendixxn Cl, Powdersfor Parenteral Use.
Carry out the method for liquid chromawgraphy,
AppendixIII D, using the following solutions in water.
(1) Dissolve a quantityof the mixed contents of the
10 containers to produce a solution containing the equivalent
of 0.1% wlv of cefoxitin.
(2) 0.1% wlv of cefoxiun sodium BPCRS.
(3) 0.08% wlv of 2-(2-lhienyl)acecic acid.
(4) Mix 1 volume of solution (2) and 5 volumes of
solution (3).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with OCUldecylsi/y/ silica gelfor chromatcgraphy (5 urn to 10 pm)
(Hypersil ODS is snitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 om.

(I) Inject 20~ of each solution.

MOBILE PHASE

1 volume of 5M acetic acid) 19 volumes of acetonitrile and
81 volumes of water.

SYSTEM SUITABIliTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution factor between the two
principal peaks is at least 3.5.

DETERMINATION OF CONTENT

Calculate the content of C16H17N307SZ in a container of
average content weight from the declared content of
C'6H,oN3NaO,S2 in cefoxliin sodium BPCRS. Each mg of
C,,;!I,oN3NaO,S2 is equivalent to 0.9510 mg of
C,.,I!17N30,S2.

STORAGE
The sealed container should be protected from light and
stored at a temperature not exceeding 30°.

LABELLING
The label of the sealed containerstates the quantity of
Cefoxitin Sodium contained in it in termsof the equivalent
amount of cefoxitin.

Cefradine Capsules
Action and use
Cephalosporin antibacterial.

DEFINITION
Cefradine Capsules contain Cefradine.
Thecapsules comply Wilh the requirements Slated under Capsules
and with thefollowing requirements.

Content of cephalosporins, calculated as the sum of
cefradine (C •.,I!,,,N,O,S), cefalexin (C,.,I!17N,O,S) and
4' ,5'-dihydrocefradine (C,.,I!"N,O,S)
90.0 to 105.0% of the stated amount of Cefradine.

www.webofpharma.com



2022

IDENTIFICATION
A. The infrared absorption spectrum of the contents of the
capsules, Appendix 11A, is concordant with the reference
spectrum of cefradine (RS 050). If the spectra are not
concordant) dissolve a quantity of the capsule contents
containing 30 mg of Cefradine in 10 mL of methanol,
evaporate to dryness at 40° at a pressure of 2 kPa and
prepare a new spectrum.

B. Carry out the method for thin-layerchromatography,
Appendix III AJ using the following solutions.

(1) Shake a quantity of the contents of the capsules
containing 0.1 g of Cefradine with 25 mL orO.DIM ammonia
for 45 minutes and dilute 1 mL of the resulting solution to
10 mL with O.OL\-I ammonia.
(2) 0.040% wlv of cefradine BPCRS in 0.01'1 ammonia.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Analrech plates are suitable).
Impregnate the plate by placing it in a tank containing a
shallow layer of a 5% vlv solution of ts-tetradecane in
tv-hexane, allowing the impregnating solvent to ascend to the
top, removing the plate from the tank and allowing the
solvent to evaporate; use with the flow of the mobile phase in
the same direction that the impregnation was carried out.

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of eacb solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, heat at 90° for 2 to 3 minutes
and spray the hot plate with a 0.1 % w/v solution of ninhydrin
in the mobile phase. Heat at 90° for 15 minutes in a
circulating air oven with the plates parallel to the airflow,
cool for 15 minutes protected from light and examine in
daylight.

MOBILE PHASE

3 volume of acetone, 80 volumes of 0.2M anhydrous disodium
hydrogell orthophosphate and 120 volumes of O. 1M citric acid.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of 0.12'1 hydrochloric acid, at a temperature
of 37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a 10 mL sample of the
medium, filter and dilute the filtered solution, if necessary,
with sufficient O.l2M hydrochloric: acid to produce a solution
expected to contain about 0.0025% w/v of Cefradine.
Measure the absorbance of the filtered sample at the
maximum at 255 run, Appendix IT B, using
0.12M hydrochloric acid in the reference cell.

(2) Measure the absorbance of a 0.0025% wlv solution of
cefradine BPCRS in o. 12M hydrochloric acid using
a.12M hydrochloric acid in the reference celt.

Cefradine Preparations 111-319

DETERMINATION OF CONTENT

Calculate the total content of cephafosporins, as the sum of
the contents of C16H19N304SJ C16H17N304S and
CI~21N304S in the medium from the absorbance obtained
and using the declared content of total cephalosporins in
cefradine BPCRS.

Related substances
Carry out the method for liquid chromawgraphy,
Appendix III DJ using the following solutions.

(1) Shake a quantity of the contents of the capsules
containing 0.3 g of Cefradine in mobile phase A, add
sufficient mobile phase A to produce 50 mL and filter
through a 0.45-llm filler.

(2) Dilute I volume of solution (I) 10 100 volumes with
mobile phase A.
(3) 0.012% w/v of each of cefradine BPCRS and
csfalexin BPCRS in mobile pbase A.

(4) 0.003% wlv of cyclohexa-l,4-diellylglycille EPCRS
(impurity B) in mobile phase A.
(5) Dissolve 6 mg of cefradine for peak identification EPCRS
(containing impurities C, D and E) in 1 mL of mobile
phase A.
(6) Dissolve the contents of a vial of cefradine
;mpun'ty mixtureEPCRS (containing impurities A and G) in
I mL of mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with octadecylsi1y1 silica gellor chromatography (5 urn) (Varian
Chrompack Inertsil ODS-3 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature 0£30°.

(e) Use a detection wavelength of 220 om.
(f) Inject 25 ~L of each solution,

MOBILE PHASE

Mobile phase A 0.272% wlv of potassium dihydrogell
orthophosphate adjusted 10 pH 3.0 with dilute orthophosplwric
acid.
Mobile phaseB methanol R2.

TIme Mobile phase A Mobile phase B Comment

(Mlnute8) (% YIv) I%YIv)

0-2,5 99.5---)97 0.5---)3 linear gradient

25-11 97---)076 3---)25 finear gradient

11-13 75---)60 25---)40 linear gradien t

13-16 60 '0 eccreuc
16-19 60---)20 40---)60 linear gradient

19-19.1 20---)99.5 8()..-)0.5 [mear gfadient

19.1-25 99.5 0.5 re-equililxalion

W'hen the chromatograms are recorded under the prescribed
conditions the retention times relative to Cefradine (retention
time > about 15 minutes) are: impurity A ;;:: about 0.27;
impurity B =about 0.32; impurity C =about 0.53;
impurity D ;;:: about 0.63; impurity E ;;:: about 0.80;
impurity F;;:: about 0.92; cefalexin ;;:: about 0.95; 4/,5'

dihydrocefradine = about 1.06; impurity G = about 1.32.
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SYSTEM SUITABILITY

The test i! not valid unless, 1..11 the chromatogram obtained
with solution (3), the resolution factor between the peaksdue
to cefalexin and cefradlne is at least 4.0.

UMITS

Identify any peaks in the chromatogram obtained with
solution (1) due.to impurities C, D andE using the
chromatogram obtained with solution (5) and the
chromatogram supplied with afradinefor pooh
identification EPCRS. Identify any peaks in the chromatogram
obtainedwith solution (1) due to impurities A and G using
the chromatogram obtained with solution (6) and the
chromatogram supplied with cefradine
impurily mixture EPCRS. Identify any peak in the
chromatogram obtained with solution (1) due to impurityB
using the chromatogram obtained with solution (4). Multiply
the area of any peakcorresponding to impurity B by the
following correction factor: 3.4.
In the chromatogram obtained with solution (1):
the area of any peakcorresponding to impurity A, B, D, F or
G is not greater than 0.25 times the area of the principal
peak in the chromatogram obtained with solution (2) (0.25%
for each);
the area of any peak corresponding to impurity C is not
greater than0.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);

the area of any peakcorresponding to impurity E is not
greater than the area of the principal peakin the
chromatogram obtained with solution (2) (1%);

the area of any other secondary peak is not greater than
0.25 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.25%);

the sum of the areas of all the secondary peaks is not greater
than twice the area of the principal peakin the
chromatogram obtained with solution (2) (2%).

Disregard the peaks due to cefalexin, and 4',5'
dihydrocefradine and any peakwith an area less than
0.05 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.05%).

Cefalexln
Not more than 10.0%, calculated as thepercentage of
C,.,!I17N,O.S in the sum of C ,.,!I19N,O.S, C,.,!I17N,O.S

and C,.,!I21N,O.S determined in the Assay.

4',5'-Dihydrocefradine
Not more than 2.0%, calculated as thepercentage of
C,.,!I21N,O.S in the sum of C,.,!I19N,O.S, C,.,!I17N,O.S

and Cl~2IN30"S determined in theAssay.

Loss on drying
The contentsof the capsules, when dried at 60° at a pressure
not exceeding 0.7 kPa for 3 hours, lose not more than7.0%
of their weight. Use I g.

ASSAY
Cany out the method for liquid chromatography,
Appendix ill D, usingthe following solutions in a mixture of
3 volumes of 0.7Mglacial acetic. acid, 15 volumes of
O.5M sodium acetate, 200 volumes of methanol and
782 volumes of water (solution A).

(1) Dissolve a quantity of the powdered mixed contentsof
20 capsules to produce a solution containing 0.05% wlv of
Cefradine.

(2) 0.05% wlv of cefradine BPCRS.

(3) 0.005% wlv of "falexin BPCRS.
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(4) Dilute 1 volume of solution (2) to 10 volumes with
solutionA. Mix equal volumes of this solution and
solution (3).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with oCladecylsiJyl silica gelfor chromalOgraphy (5 urn) (Hypersil
ODS is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flowrateof 1.5 mL per minute.
(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of 254 run.
(I) Inject 5 J1L of each solution.

MOBILE PHASE

25 volumes of methanol and 75 volumes of phosphale buffer
solution pH 5.O.
When thechromatograms arerecorded under the prescribed
conditions, the retention time of the peakdue [0 4',5'
dihydxocefradine relative to that of cefradine is about 1.6.

SYSTEM SUITABIUTY

The Assay is not valid unless, in the chromatogram obtained
with solution (4), the resolution factor betweenthe peaks
corresponding to cefradine and cefalexin is at least 4.0.

DETERMINATION OF CONTENT

Calculate the contentof cephalosporins in the capsules by
determining the sum of the contents of CloHI9N30"S,
C1Jl17N304S and CI6H2IN30"S. Calculate the contentof
C,.,!I'9N,O.S (cefradine) using the declared content of
C,.,!I,vN,O.S in afradineBPCRS. Calculate the content of
C,.,!I17N,O.S (cefaleain) using the declared content of
C,.,!I17N,O.S in cejalexin BPCRS. Calculate the content of
C,.,!I2,N,O.S (4',5'-dihydrocefradine) using the declared
content of C •.,!I 17N,O.S in cefalexin BPCRS and multiplying
the area of thepeak due to 4',5'-dihydrocefradine by a
correction factor of 1.6.

IMPURlTIES
The impurities limited by the requirements of this
monograph include those listed under Cefradine.

Cefradine Injection
Action and use
Cephalosporin antibacterial.

DEFINITlON
Cefradine Injection is a sterile solutionof Cefradine in Water
for Injections. It is prepared by dissolving Cefradine for
Injection in the requisite amount of Water for Injections.
The injection complies with the requirements stated under
Parenteral Preparations.

STORAGE
Cefradine Injection should be used immediately after
preparation but, in any case) within the periodrecommended
by the manufacturer when prepared and storedstrictly in
accordance with the manufacturer's instructions.

,

J
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CEFRADINE FOR INJECTION
DF.FTNITJON
Cefradine for Injection is a sterile material consisting of
Cefradine with or without excipients. It is supplied in a
sealed container.

The contents of the sealed container comply with the requirements
for Powders for Injections or Infusions stated underParenteral
Preparations and with thefolkJwing requirements.

Content of cephalosporlns, calculated as the sum of
cefradlne (C 16H.,N',O,S). cefalexin (C,oH17N,O,S) and
4',5'-dihydrocefradlne (C.eH"N,O,S)
95.0 to 110.0% of the stated amount of Cefradine.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill AJ using the following solutions.

(1) Dissolve a quantity of me contents of a sealed container
in sufficient water to produce a solution containing 0.3% w/v
of Cefradine.

(2) 0.3% wlv of cejradine BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Anallech plates are suitable).
Impregnate the plate by placing it in a tank containing a
shallow layer of a 5% vlv solution of n-tetradecane in
is-hexane, allowing the impregnating solvent to ascend to the
top, removing the plate from the tank and allowing the
solvent to evaporate; use with the flow of the mobile phase in
lite same direction that the impregnation was carried out.

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry at 105° and
examine in daylight.

MOBILE PHASE

3 volumes of a 6.7% wlv solution of ninhydn·n in autone,
80 volumes ofO.IM anhydrous disodium hydrogen
orthophosphate and 120 volumes of O.IM Clmc add.

CONFIRJ.\t:ATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Alkalinity
pH of a solution containing 1% wlv of Cefradine, 8.0 to 9.6,
Appendix V L.

Clarity and colour ofsoJudon
A solution containing 13.6% wlv of Cefradine in wateris
clear, Appendix N A. The absorbanu of the solution at
450 run is not greater than 0.6, Appendix II B.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) Dissolve a quantity of the contents of a sealed container
containing 0.3 g of Cefradine in mobile phase A and add
sufficient mobile phase A to produce 50 mL.

(2) Dilute I volume of solution (I) to 100 volumes with
mobile phase A.
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(3) 0.012% wlv of each of cefradine BPCRS and
cefalexin BPCRS in mobile phase A.

(4) 0.003% wlv of cycIohexa-J,4-dienylglycine EPCRS
(impurity B) in mobile phase A.

(5) Dissolve 6 mg of cefradine for peak identification EPCRS
(containing impurities C, D and E) in I mL of mobile
phase A.

(6) Dissolve the contents of a vial of cefradine
impun·ty mixture EPCRS (containing impurities A and G) in
I mL of mobile phase A.

(7) 0.1 % wlv of arginine in mobile phase A.

CHROl\MTOGRAPHlC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with fXtadecylsiJyI silica gelfor chromatography (5 urn) (Varian
Chrompack Inertsll ODS-3 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 220 nm.

(I) Inject 25 ~L of each solution.

MOBlLE PHASE

Mobile phase A 0.272% wlv of potassium dihydrogen
orthophosphate adjusted to pH 3.0 with diluteorthophosphoric
acid.
Mobile phase B methanol R2.

Time Mobile phase A Mobile phase B Comment

(Minutes) (% vlv) l%vlv)

0-2.6 99.5---)97 0.5---)3 bnear gradient

2.5-11 97----)75 3---)25 linear gradient

11-13 75---)60 25---)40 linear gradient

13-16 60 ,. eccreuc
16-19 60---)20 40-+80 linear gradient

19-19.1 20---)99.5 80-+0.5 jnear gradient

19.1-25 99S O.S re-equilibrallon

'When the chromatograms are recorded under the prescribed
conditions the retention times relative to Cefradine (retention
time = about 15 minutes) are: impurity A = about 0.27;
impurity B = about 0.32; impurity C = about 0.53;
impurity D = about 0.63; impurity E = about 0.80;
impurity F = about 0.92j cefalexin = about 0.95j 4',5'
dihydrocefradine =about 1.06; impurity G =about 1.32.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to cefalexin and cefradine is at least 4.0.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) due to impurities C, D and E using the
chromatogram obtained with solution (5) and the
chromatogram supplied with cefradine for peak
identificatiun EPCRS. Identify any peaks in the chromatogram
obtained with solution (I) due to impurities A and G using
the chromatogram obtained with solution (6) and the
chromatogram supplied with cefradine
impurt'ty mixtureEPCRS. Identify any peak in the
chromatogram obtained with solution (I) due to impurity B
using the chromatogram obtained with solution (4). Multiply
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the area of any peakcorresponding to impurity B by the
following correction factor: 3.4.
In the chromatogram obtained with solution (I):

the area of any peakcorresponding to impurity A, B, C, D,
E, F or G is not greater than0.25 times the area of the
principal peakin the chromatogram obtained with solution
(2) (0.25% for eacb);

the area of any other secondary peak is not greater than
0.25 times the area of the principal peak. in the
chromatogram obtained with solution (2) (0.25%);

the sum of the areas of aU the secondary peaks is not greater
thantwice the area of the principal peakin the
chromatogram obtained with solution (2) (2%).
Disregard the peaksdue to cefalexin, 4',5'-dihydrocefradine
and any peakcorresponding to the principal peakin the
chromatogram obtained with solution (7) (arginine) and any
peakwithan area less than 0.05 times the area of the
principal peak in the chromatogram obtained withsolution
(2) (0.05%).

Cefalexin
Not more than 5.0%, calculated as the percentage of
C,oH17N,O.S in the sum of C,oH"N,O.S, C,oH17N,O.S
and C1JI21Nj04S determined in the Assay.

4',5'-Dihydrocefradine
Not more than 2.0%, calculated as the percentage of
CI~2INj04S in the sum of C1JII9NJ04S, C1JI17Nj04S
and CIJIZINj04S determined in the Assay.

Water
Not more than 5.0% w/w, Appendix IX C. Use 0.4 g.

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for unifonm"tY of weight,
Appendix XII CI, Powders for Parental Administration.
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in a mixture of
3 volumes of O.7M glacial acetic add, 15 volumes of
0.5M. sodium acetate, 200 volumes of methanol and
782 volumes of water(solution A).

(1) Dissolve a quantity of the mixed contentsof the
10 containers in sufficient of solutionA to produce a solution
containing 0.05% wlv of Cefradine.
(2) 0.05% wlv of cejradine BPCRS.
(3) 0.005% wlv of cefalexin BPCRS.
(4) Dilute 1 volume of solution (2) to 10 volumes with
solutionA. Mixequalvolumes of this solution and
solution (3).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with octadecylsilyl, silica gelfor ehroma«Jgraphy (5 ~m) (Hypersil
ODS is suitable): I

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 254 om.
(I) Inject 5 l'1. of each solution.

MOBILE PHASE

25 volumes of methanol and 75 volumes of phosphate lniffer
solution pH 5.O.
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When the chromatograms arerecorded under the prescribed
conditions, the retention time of the peakdue to 4',5'
dihydrocefradine relative to that of cefradine is about I .6.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (4), the resolution factor between the peaks
corresponding to cefradine and cefalexin is at least 4.0.

DETERMINATION OF CONTENT

Calculate the content of cephalosporins in a container of
average content weight by determining the sum of the
contents of C.c#l9Nj04S, C.Jl17Nj04S and
ClljlzlNj04S, Calculate thecontentof C16H19Nj04S
(cefradine) using the declared contentof CI6HI9Nj04S in
cefradine BPCRS. Calculate the content of CI6H17N304S
(cefalexin) using the declared contentOfCI6H17NJ04S in
cefalexin BPCRS. Calculate the content of C,oH2,N,O,S
(4/,5'-dihyd.rocefradine) using the declared content of
C,oH17N,O,S in cefolexin BPCRS and multiplying the area
of the peak due to 4',5'-dihydrocefradine by a correction
factor of 1.6.

IMPURITIES
The impurities limitedby the requirements of this
monographinclude those listed under Cefradine.

Cefradine Oral Suspension
Action and use
Cephalosporin antibacterial.

DEFINITION
Cefradine OralSuspension is a suspension of Cefradine in a
suitable flavoured vehicle. It is prepared by dispersing the dry
ingredients in the specified volumeof Water justbefore issue
for use.
The dry ingredients romply with the requi..menu for Powders and
Granules for the Preparation of OrolLiquids stated underOral
Liquids.
For thefollowing testsprepare the Oral Suspension as directed 011

the label. Thesuspension) examined immediately afterpreparation
unless othenuise indicated, complies with the requirements Slated
underOral Liquids and with thefollowing requirements.

Content of cephalosporlns, calculated as the sum of
cefradine (C.oH•.N,O.S), cefalexin (C.oH17N,O,S) and
4' ,S'-dlhydrocefradine (C,oH21N,O,S)
When freshly constituted, not more than 110.0% of the
stated amount of Cefradine. Whenstoredat the temperature
and for the period stated on the label during which the Oral
Suspension may be expected to be satisfactory for use, not
less than 90.0% of the statedamountof Cefradine.

IDENTIFICATION
A. Shake a quantity of the oral suspension containing 25 mg
of Cefradine with 100 mL of water. The light absorptlon' of the
resulting solution, Appendix II B, in the range 230 to
350 om exhibits a maximum at 261 run.
B. Carry out the method for thin-layer chromatography, .
Appendixill A, using the following solutions.
(1) Shake a quantity of the oralsuspension withsufficient
water to produce a solution containing 0.3% wlv of
Cefradine, filterand use the filtrate.
(2) 0.3% wlv of cefradine BPCRS in water.

j
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CHROJ\lATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Analtech plates are suitable).
Impregnate the plate by placing it in a tank containing a
shallow layer of a 5% v/v solutionof n-tetradecane in
n-hexane, allowing the impregnating solvent to ascend to the
top, removing the platefrom the tankand allowing the
solvent to evaporate; use with the flow of the mobile phasein
the same direction that the impregnation was carried out.
(b) Use the mobile pbase as described below.

(c) Apply 10 1'1- of each solution.

(d) Develop the plate to 15 cm.

(e) Mtee removal of the plate allow it to dry at 105 0 and
examine in daylight.

MOBILE PHASE

3 volumes of a 6.7% wlv solutionof ninhydrin in acelOne,
80 volumes of a.1M anhydrous disodium hyvirogen
onhophosphate and 120 volumes of a.1M cinU acid.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in me chromatogram
obtainedwith solution (2).

TESTS
Acidity
pH, 3.5 to 6.0, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Shake a quantity of the oralsuspension containing 0.3 g
of Cefradine in mobile phaseA, add sufficient mobile
phase A to produce 50 mL and filter through a 0.45-JUIl
filter.

(2) Dilute I volume of solution (1) to 100 volumes with
mobile phase A.

(3) 0.012% wlv of each of cefradine BPCRS and
cefalexin BPCRS in mobile pbase A.

(4) 0.003% wlv of cydohexa-l,4-dieny/glycine EPCRS
(impurity B) in mobile phase A.

(5) Dissolve 6 mg of ce/radine for peak identification EPCRS
(containing impurities C, D and E) in I mL of mobile
pbase A.

(6) Dissolve the contents of a vial of cefradine
impun·ty mixture EPCRS (containing impurities A and G) in
I mL of mobile pbase A.

CHROJ\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with octadecy/siJy! silica gelfor chromatography (5 11m) (Varian
Chrompack Inertail ODS-3 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rateof 1.0 mL per minute.
(d) Use a column temperature of30'.

(e) Use a detecrion wavelength of220 nm.

(I) Inject 25 ilL of each solution.

MOBILE PHASE

Mobile phaseA 0.272% wlv ofpotassium dihydrogen
orthophosphate adjusted to pH 3.0 with dilute onhophosphoric
acid.
Mobile phase B methanol R2.
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TIme MobilephaseA MobilephaseB Comment
(Minutes) (%vlvJ (%vlv)

0-2.5 99.5-)97 0.5-)3 lineargradlenl

25-11 97---)75 3-)25 lineargradient

11·13 75-)60 25-)-40 lineargradient

13-16 60 '0 lsocratc

16-19 60-)20 40-)80 lineargradient

19-19.1 20-)99.5 80--)0.5 lineargracllenl

19.1-25 99.5 0.5 re-equilibration

When the chromatograms are recorded underthe prescribed
conditions the retention times relative to Cefradine (retention
time=about 15 minutes) are: impurity A =about0.27;
impurity B =about0.32; impurity C =about0.53;
impurity D =about 0.63; impurity E =about 0.80;
impurity F =about0.92; cefalexin =about 0.95; 4',5'
dihyclrocefradine = about 1.06; impurity G = about 1.32.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3») the resolution !aC(()T between the peaks due
to cefalexin and cefradine is at least 4.0.

UMITS

Identify anypeaks in the chromatogram obtained with
solution (I) due to impurities C, D and E usingthe
chromatogram obtained with solution (5) and the
chromatogram supplied with ce/radine for peak
identification EPCRS. Identify any peaks in the chromatogram
obtained withsolution (I) due to impurities A and G using
the chromatogram obtained with solution (6) and the
chromatogram supplied withcefradine
impudrymixture El'CRS. Identify any peak in the
chromatogram obtained withsolution (I) due to impurity B
using the chromatogram obtained with solution (4). Multiply
the area of any peak corresponding to impurity B by the
following correction factor: 3.4.

In the chromatogram obtained with solution (I):
the area of any peakcorresponding to impurity AJ B, C, D,
F or G is not greater than0.25 times the area of the
principal peakin the chromatogram obtained with solution
(2) (0.25% for each);

the area of any peakcorresponding to impurity E is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1%);

the area of any othersecondary peak is not greater than
0.25 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.25%);

the sum of the areas of aU the seamdary peaks is not greater
man twice the area of the principal peak in the
chromatogram obtained with solution (2) (2%).

Disregard the peaks due to cefalexin, and 4/,5'
dihydrocefradine and any peak with an area less than
0.05 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.05%).

CefaIexin
Not more man 10.0%, calculated as the percentage of
CI6H17N30..S in the sum of C1JII9N30..S, C1Jl17N304S
and C1JI21N30"S determined in the Assay.

4',5'-Dlhydrocefradine
Not more than 2.0%, calculated as the percentage of
C,oH2IN30,S in the sum of C,oH"N30,S, C1oH17N30,S
and C,oH2IN30,S determined in the Assay.
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ASSAY
Carry out the method f(lf liquid dn'l)ma'(Igraphy~

Appendix ill D, using the following solutions in a mixture of
3 volumes of 0.7M glacial acetic acid, 15 volwnes of
O.5M sodium acetate, 200 volumes of methanol and
782 volumes of water(solution A).

(I) Shake a weighed quantity of the oral suspension with
sufficient of the mobile phase to produce a solution
containing 0.05% w/v of Cefradine and filter through a 0.5
11m filter, discarding the first few mL of filtrate.
(2) 0.05% wlv of <eftadine BPCRS.

(3) 0.005% wlv of cefalexin BPCRS.

(4) Dilute I volume of solution (2) to 10 volumes with
solutionA. Mix equal volumes of this solution and
solution (3).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with oetadecylsilyl silica gelfor chromatography (5 prn) (Hypersil
ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of254 om.
(f) Inject 5 ~L of each solution.

MOBILE PHASE

25 volumes of methanol and 75 volumes of phosphat< buffer
solution pH 5.0. .

When the chromatograms are recorded underthe prescribed
conditions, the retention time of the peakdue to 4',5'
dihydrocefradine relative to that of cefradine is about 1.6.

SYSTEM SUITABIUTY

The Assay is not valid unless. in the chromatogram obtained
with solution (4), the resolution factor between the peaks
corresponding to cefradine and cefalexin is at least 4.0.

DETERMINATION OF CONTENT

Determine me weight per mL of the oralsuspension,
Appendix V G, and calculate the contentof cephalosporins,
weightin volume. by determining the sum of the contentsof
C,,;!I'9N,O,S, C,.,H17N,O.S and C"H21NJO,S. Calculate
the content of C"H,,,N,O,S (cefradine) using the declared
content of C'6H19N,O.S in cejradine BPCRS. Calculate the
contentof C I 6HI1N)O..S (cefalexin) usingthe declared
content OfC,.,H'7N,O.S in cejalexin BPCRS. Calculate the
contentof CI6Hz 1N)O..S (4'.5'-dihydrocefradine) using the
declared content of C,.,H17N,O.S in cejalexin BPCRS and
multiplying the area of the peak. due to 4',5'
dihydrocefradine by a correction factor of 1.6.
Repeat the procedure usinga portion of the oral suspension
that has been storedat the temperature and for the period
stated on the label during whichit may be expectedto be
satisfactory for use.

STORAGE
The Oral Suspension should be stored at the temperature
and used within the period stated on me label.

IMPURITIES
The impurities limited by me requirements of this
monograph include those listed underCefradine.
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Ceftazidime Eye Drops
NOTE: This monograph has been developed to cover unlicensed
formulations.

Action and use
Cephalosporin antibacterial.

DEFINITION
Ceftazidime Eye Drops are a sterile solutionof Ceftazidime
Pentahydrate and Sodium Carbonate in a suitable vehicle.
The eye drops comply with the requirements slaledunderEye
Preparations and with thefollowing requirements. l\7here
appropn"au, theeye drops also comply with therequirements stated
under Unlicensed lYledidnes.

Content of ceftazidlme, C22HnN607S.z
90.0 to 110.0% of the statedamount.

CHARACTERISTICS
A colourless or pale yellow solution.

IDENTIFICATION
A. In me Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
thatof the principal peakin the chromatogram obtained with
solution (2).

B. Yields reaction A characteristic of carbonates and reaction
A characteristic of sodium salts. Appendix VI.

TESTS
Acidity or alkalinity
pH, 6.0 to 8.0, Appendix V L.

Pyridine
Carry out the method for litJuid chromatography,
Appendix ill D, using the following solutions. protected from
light.

(1) Dilute a volume of the eye drops, if necessary, to produce
a solution containing the equivalent of 0.5%w/v of
ceftazidime in a mixture of 1 volume of acetonitrile and
40 volumes of mobile phase A.
(2) 0.00025% wlv of pyridine in mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 em x 4.6 mm) packed
with oetadecylsilyl silica gelfor chromatography (5 urn) (Inertsil
ODS 2 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flowrateof 1.3 mL per minute.
(d) Use a column temperature of 40·.

(e) Use a detection wavelength of 254 om.
(f) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A Dissolve 3.6 g of disodium hydrogen
orthophosphat< and 1.4 g of potassium dihydrogen orthophosphat<
in 1000 mL of waterand adjust the pH to 3.4 with a
10% vlv solution of orthophosphon'c acid. .
Mobile phase B acetonitrile.
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Time (MInutes) Mobile phase A Mobile phase B Comment
(% vlv) (%vlv)

(j....j 96-->8';' 4-->lJ linear gradient

4-7 89 II isocrauc

7-10 89-->84 11--> 16 linear gradient

lO-lJ 84..... 80 16.....20 linear gradient

13-17 80 ..... 50 20-->50 linear gradient

17-20 50-->20 50-->80 lineae gradient

20-24 20 80 isocratic

24-25 20-->96 80-,,,1 linear gradient

25-33 9. 4-->ll re-equilibration

When the chromatograms are recorded under the prescribed
conditions the retention time of ceftazidime is about
8 minutes and the retention of pyridine relative to
ceftazidime is about 0.4.

LIMITS

In the chromatogram obtained with solution (1):

me area of any peak due to pyridine is not greater than
10 times me area of the peak due to pyridine in the
chromatogram obtained with solution (2) (0.5%).

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in a mixture of
1 volume of acetonitrue and 20 volumes of mobile phase A,
protected from light.

(1) Dilute a volume of the eye drops, if necessary, to produce
a solution containing the equivalent of 0.1% w/v of
ceftaziclime.

(2) Dilute 3 volwnes of solution (I) to 50 volumes and
further dilute 1 volume to 20 volumes.

(3) Heat 20 mL of a 0.1 % wlv solution of cefcazidime EPCRS
at 80° for 15 minutes (generation of impurity A).

(4) Dilute 2 volwnes of solution (2) to 3 volwnes.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Pyridine
may be used, but using an injection volume of 5 pL.

When the chromatograms are recorded under the prescribed
conditions the retention time of ceftazidime is about
8 minutes. The retentions relative to ceftazidime are:
impurity A, about 0.9; impurity B, about 1.4; impurity F
(pyridine), about 0.4; impurity G, about 0.8.

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (3), the resolution
between the peaks due to impurity A and ceftazidime is
at least 2.0.

LIMITS

Identify any peak in the chromatogram obtained with
solution (I) corresponding to impurity G and multiply the
area of any such peak by the following correction factor: 3.0.

In the chromatogram obtained with solution (1):

the areas of any peaks corresponding to impurities A and B
are not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.3% of each);

the area of any peak corresponding to impurity G is not
greater than 3.3 times the area of the principal peak in the
chromatogram obtained with solution (2) (1%);

the area of any other secondary peak is not greater than the
area of me principal peak in the chromatogram obtained with
solution (4) (0.2%);
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the sum of the areas any other secondary peaks is not greater
than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%).

Disregard any peak with an area less than 0.25 times the area
of the principal peak in the chromatogram obtained with
solution (4) (0.05%) and any peak due to pyridine
(impurity F).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in a mixture of
1 volume of acetonitrile and 20 volumes of mobile phase A,
protected from light.

(1) Dilute a volume of the eye drops, if necessary, to produce
a solution containing the equivalent of 0.1 % wlv of
ceftazidime.

(2) 0.1% w/v ofcejtazidime EPCRS.

CHROMATOGRAPHIC CONDlTIONS

The chromatographic conditions described under Pyridine
may be used, but using an injection volume of 5 ul.,

DETERMINATION OF CONTENT

Calculate the content of C22H2ZN601S2 in the eye drops
using the declared content of C22H22N607SZ in
cejtazidime EPCRS.

STORAGE
Ceftazidime Eye Drops should be protected from light and
stored at a temperature not exceeding _200

• When thawed,
Ceftazidime Eye Drops should be stored at a temperature of
2° to 80 and used within the period stated on the label.

LABELLING
The quantity of active ingredient is stated in termsof the
equivalent amount of ceftazidime.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Ceftazidime
Pentabydrate and under Ceftazidime Pentahydrate with
Sodium Carbonate for Injection.

Ceflazidime Injection
Ceftazidime Infusion

NOTE.' This monograph has been developed to wver unlicensed
formulations.

Action and use
Cephalosporin antibacterial.

DEFINITION
Ceftazidime Injection is a sterile solution containing
Ceftazidime Pentahydrate and Sodium Carbonate in a
suitable diluent. It is supplied as a ready-to-use solution.

The injection complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.
W'here appropriateJ the injection also complies with the
requirements statedunder Unlicensed Medicines.

Content of ceftazidime, CuHnN607S2
90.0 [0 110.0% of the stated amount.

IDENTIFICATION
A. Dilute a volume of the injection with a mixture containing
1 volwne of 2M hydrochloric acid and 39 volwnes of water to
produce a solution containing the equivalent of 0.0015% w/v
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of ceftazidime. The light absorption of the resulting solution,
Appendix IT B~ in me range 230 to 350 nm exhibits a
maximum at about 260 run.

B. In the Assay, the retention time of the principal peakin
the chromatogram obtained withsolution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinity
pH, 6.0 to 8.0, Appendix V L.

Pyridine
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions prepared
immediately beforeuse.
(1) Dilute a quantity of the injection with sufficient of a
iO% vlv solution of phosphate buffer solulron pH 7.0 R4 to
produce a solutioncontaining the equivalent of 0.5% wlv of
ceftazidime.
(2) To 1 volwne of a solution containing 0.025% w/v of
pyridine in water, add I0 volumes of phosphate buffer soluwn
pH 7.0 R4 and dilute to iOO volumes with water.
(3) Dilute I volume of solution (i) to 200 volumes with a
10% vlv solution of phosphate buffer solutron pH 7.0 R4.
To 1 volume of this solution add 20 volumes of solution (2)
and dilute to 200 volumes with a 10% vlv solutionof
phosphate buffer solutioo pH 7.0 R4.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octaduylsilyl sih'co gelfor chromawgraphy (5 um)
(Spherisorb S5 ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 255 nm.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

8 volwnes of a 2.88% w/v solution of ammonium dihydrogen
orthophosphate, previously adjusted to pH 7.0 with ammonia,
24 volumes of acetonitrile and 68 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
ceftazidime and pyridine is at least 7.0.

LIMITS

In the chromatogram obtained with solution (i):

the area of anypeakdue to pyridine is not greater than
iO times the area of the peak due to pyridine in the
chromatogram obtained with solution (2) (0.5%).

Related substances
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions.
(1) Dilute a quantity of the injection to produce a solution
containing the equivalent of 0.15% wlvofceftazidime by
dispersing in 5 volumes of acetonitrile and then adding
sufficient water to produce 100 volumes.
(2) To I volume of solution (I) add 5 volumes of acetonitrile
and add sufficient water to produce 100 volumes. Dilute
1 volume of this solution to 5 volumes with water.

(3) Expose 5 mL of soiution (I) to ultrtl'lJWlet light (254 nm)
for 24 hours (generation of impurity B).
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(4) Disperse 3 mg of ceftazidime forpeak identification EPCRS
(containing impurities A and G) in 0.5 mL of acetonioiie,
dissolveby adding 'Water and addsufficient water to produce
2mL.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with ocuuiecylsily/ silica gelfor chromatography (5 um)
(Bakerbond BDC and Inerrsil ODS 3 are suitable).

(b) Use gradient eiution and the mobile phase described
below.
(c) Use a flow rateof 1.3 mL perminute.
(d) Use a column temperature of 40'.

(e) Use a detection wavelength of254 nm.

(f) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phose A Dissolve 3.6 g of disodium hydrogeu
orthophosphate and i.4 g of potassium dihydrogen orthophosphate
in iOOO mL of woter and adjust the pH to 3.4 with a
10% vlv solutionof orthophosphoric acid.
Mabile phase B acewnitrile for chromawgraphy.

Time (Mlnute:!l) Mobile phase A Mobile phase B Comm.ent
("10 vlv) ("10 vlv)

0-4 96..... 89 4..... 11 lineae gradient

4-5 80 II isocratic
5-8 89-84 11..... 16 linear gradient

8-11 84_80 16..... 20 lineargradient

11-15 80_50 20..... 50 lineargradient

15-18 50..... 20 50.....80 linear gradient

(&-22 20 80 isoeratic

When the chromatograms arerecorded under the prescribed
conditions the retention times relative to ceftazidime
(retention time, about 8 minutes) are: impurity F, about 0.4;
impurity G, about0.8; impurity A, about 0.9; impurity B,
about 1.4.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurity A and ceftazidime is at least 4.0.

LIMITS

Identify anypeaks in the chromatogram obtained with
solution (1) corresponding to impurities A, B and G using
the chromatograms obtained with solutions (3) and (4) and
the chromatogram supplied with cejtIlzidime for peak
identificatian EPCRS. Multiply the area of any peak
corresponding to impurity G by the following correction
factor: 3.0.

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to impurity A. orB is not
greater than the area of the principal peakin the
chromatogram obtained with solution (2) (0.2% of each);

the area of anypeak corresponding to impurity G is not
greater than5 times the area of the principal peak in the
chromatogram obtained with solution (2) (i%);

the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (i%).

j
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Disregard any peak with an area less than 0.25 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%) and any peakdue 10 impurity F
(pyridine).

Bacterial endotoxin.
Carry out the testfor baaerial endotoxins, Appendix XN C.
Dilute the injection, if necessary, with waterBET to give a
solution containing the equivalent of 10 mg pee mL of
ceftazidime (solution A). The endotoxin limit concentration
of solution A is 1.0 IU per mL.

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.
(I) Dilute a quantity of the injection with sufficient of the
mobile phase to produce a solution containing the equivalent
of 0.1% wlv of ceftazidime.
(2) 0.1 % wlv of ceftazidime EPCRS in the mobile phase.

(3) 0.1 % wlv of ceftazidime for peak idemificauon EPCRS in
the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with hexy[silyl silica gelfor chromatography (5 pm) (Spherisorb
hexyl is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 245 run.

(f) Inject 20 ~L of each solution.

MOBILe PHASE

2 volumes of acewnitn1e and 98 volumes of a solution
containing equalvolumes of 0.43% wlv disodium hydrogen
orthophosphar. and 0.21% wlv potassium dihydrogen
orthophosphar..
When thechromatograms are recorded under the prescribed
conditions the retention time of ceftazidime is about
4.5 minutes and the retention of impurity A relative to that
ofceftazidime is about0.7.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and ceftazidime is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C22H22N607S2 in the injection from
the chromatograms obtained andfrom the declared content
of C"H22N.O,S2 in ceftazidime EPCRS.

STORAGE
Ceftazidime Injection should be stored at a temperature of 2°
to 8°.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amountof ceftazidime.

IMPURITIES
The impurities limited by the requirements of this
monograph includethose listedunder Ceftazidime
Pentahydrate and underCeftazidime Pentahydrate with
Sodium Carbonate for Injection.

Ceftazidime Preparations 111-327

Ceftazidime for Injection
Action and use
Cephalosporin antibacterial.

DEFINITION
Ceftazidime forInjection is a sterile mixture of Ceftazidime
Pentahydrate and Sodi\U11 Carbonate. It is supplied in a
sealedcontainer.
The contents of theseated container comply with the requirements
for Potsdets for Injections or Infusions statedunder Parenteral
Preparations and with thefolWwing requirements.

Content of eeftazidime, C22H22N607S2
90.0 to 110.0% of the stated amount.

Content of sodium carbonate) NaZC03

8..0 to 10.0% wlw.

CHARACTERISTICS
Whiteor slightly yellow powder.

IDENTIFICATION
A. In the Assay, the retention time of the principal peakin
the chromatogram obtained with solution (1) is similar to
thatof the principal peakin the chromatogram obtained with
solution (2).

B. Yields reaction A characteristic of carbonates and reaction
A characteristic of sodium salts, Appendix VI.

TESTS
Acidity or alkalinity
pH of a solution containing the equivalent of 10% w/v of
eeftazidime, 5.0 to 1.5, Appendix V L.

Clarity of solution
A solution containing the equivalent of 10% w/v of
ceftazidime in carbon dioxide-free water is c/ear,
Appendix IV A.

Pyridine
Carry out the method for liquid chromaU)graphy,
Appendix III D, usingthe following solutions prepared
immediately before use.
(1) Disperse a quantity of the contentsof a sealedcontainer
containing the equivalent of 0.5 g of ceftazidime in 10 mL of
a 10% vlv solution ofphosphar. bufferso/uu'onpH7.0 R4 and
add sufficient of the same buffer solution to produce
100 mL.

(2) To 1 volume of a solution containing 0.025% w/v of
pyridine in water, add 10 volumes of phosphate buffer solution
pH 7.0 R4 and dilute to 100 volumes with water.
(3) Dilute I volume of solution (I) to 200 volumes with a
10% vlv solution of phosphate buffer solution pH 7.0 R4.
To 1 volume of this solution add 20 volumesof solution (2)
and dilute to 200 volumes with a 10% vlv solutionof
phosphate buffer solution pH 7.0 R4.

CHROM.ATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with ocradecylsiJyI silica gelfor chromatography (5 urn)
(Spherisorb S5 ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 255 om.
(f) Inject 20 ~L of each solution.
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MOBILE PHASE

8 volumes of a 2.88% wlv solution of ammonium d,.!tYdroge;n
orthophosphate, previously adjusted to pH 7.0 with ammonia,
24 volumes of acetonitrile and 68 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
ceftazidime and pyridine is at least 7.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak due to pyridine is not greater than
10 times the area of the peak due to pyridine in the
chromatogram obtained with solution (2) (0.5%).

Related substances
Carry out the method for liquid ehroma/()graphy,
Appendix III D, using the following solutions.

(1) Disperse a quantity of the contents of a sealed container
containing me equivalent of 0.15 g of ceftazidime in 5 mL of
acetonitrile, dissolve by adding waterand add sufficient water
to produce 100 mL

(2) To I volume of solution (I) add 5 volumes of ace/()nitrile
and add sufficient waterto produce 100 volumes. Dilute
1 volume of this solution to 5 volumes with water.
(3) Expose 5 mL of solution (I) to ultraviolet light (254 nm)
for 24 hours (generation of impurity B).

(4) Disperse 3 mg of ceftazidime for peak identification EPCRS
(containing impurities A and G) in 0.5 mL of aceumioile,
dissolve by adding waterand add sufficient water to produce
2 rnL

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oclade<ylsl7y/ silica gelfor chromatography (5 um)
(Bakerbond BDC and Inertsil ODS 3 are suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.3 mL per minute.

(d) Use a column temperature of 40".

(e) Use a detection wavelength of 254 nm.

(0 Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phase A Dissolve 3.6 g of disadium hydrogen
orthophosphate and 1.4 g of potassium dihydrogen orthophosphate
in 1000 mL of waterand adjust the pH to 3.4 with a
10% v/v solution of onhophosphotic acid.
Mobile phase B acetonitrile for chromatography.

Time Mobile phase A Mobile phase B Comment

(Minutes) (% vlv) (% YIv)

0-4 96---}o 69 4 ---}o 11 linear gradient

4-5 69 11 lsocrauc

5-6 69---}o 84 11 -) 16 linear gradient

8 - 11 64 --) 80 16 --) 20 linear gradient

11 - 15 80---}o 50 20 -s 50 linear gradient

15 - 18 50--) 20 50 --) 80 linear gradlent

18 -22 20 60 lsocrallc

When the chromatograms are recorded under the prescribed
conditions the retention times relative to ceftazidime
(retention time, about 8 minutes) are: impurity F, about 0.4;
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impurity G, about 0.8; impurity A, about 0.9; impurity B,
about 1.4.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurity A and ceftazidime is at least 4.0.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities A, Band G using
the chromatograms obtained with solutions (3) and (4) and
the chromatogram supplied with oftaeidimefor peak
identificaticn EPCRS. Multiply the area of any peak
corresponding to impurity G by the following correction
factor: 3.0.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A, B or G is
not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.2% for each);

the area of any other secondary peak is not greater than
0.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.1 %);

the sum of the areas of any such peaks is not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1%).

Disregard any peak with an area less than 0.25 times the area
of the principal peak in the chromatogram obtained with
solutiou (2) (0.05%) and any peak due to impurity F
(pyridine).

Loss on drying
When dried in oacuoat 25° at a pressure not exceeding
0.67 kPa for 4 hours, lose not more than 13.5% of their
weight. Use 0.3 g.

Bacterial endotoxlns
Carry out the testfor bacterial endotoxins, Appendix XN C.
Dissolve the contents of the sealed container in water BET to
give a solution containing the equivalent of 10 mg per mL of
ceftazidime (solution A). The endotoxin limit concentration
of solution A is 1.0 ill per mL

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for uniformity of weight,
Appendix XU Ct, Powders for Parenteral Administration.

For ceftazidime
Carry out the method for IOjuid chromatography,
Appendix ill D, using the following solutions.

(1) Disperse a quantity of the mixed contents of the
10 containers containing the equivalent of 0.1 g of
ceftazidime in 10 mL of the mobile phase and add sufficient
mobile phase to produce 100 rnL

(2) 0.1 % wlv of ceftazidime EPCRS in the mobile phase.

(3) 0.1 % wlv of ceftazidime for pook identifieaticn EPCRS in
the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with hexylsilyl silica gelfor chromatography (5 urn) (Spherisorb
hexyl is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of 245 nm.

J
www.webofpharma.com



2022

(I) Inject 20 ~L of each solution.

MOBILB PHASE

2 volumes of acetonitrile and 98 volumes of a solution
containing equal volumes of 0.43% wlv of disodium hydrogen
orthophosphate and 0.27% w/v of potassium dihydrogen
orthophosphate.
When the chromatograms are recorded under the prescribed
conditions the retention time of ceftazidime is about
4.5 minutes and the retention time of impurity A relative to
that of ceftazidime is about 0.7.

SYSTEM SUITABiliTY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and ceftazidime is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C2zH2ZN607SZ in a container of
average content weight from the chromatograms obtained
and from the declared content of C22H22N601S2 in
ceftazidime EPCRS.

For sodium carbonate
Carry out the method for atomicabsorption spectrophotometry,
Appendix II D, using the following solutions.

Testsolution Dissolve a quantity of the mixed contents of
the 10 containers in sufficient water to produce a solution
containing the equivalent of 0.65% wlv of ceftazidime.
To 10 mL of this solution add 5 mL of a caesium chloride
buffer solution, prepared by adding 500 mL of water and
86 mL of hydroehlom odd to 12.7 g of caesium chloride and
diluting to 1000 mL with water; dilute this solution to 50 mL
with water.
Reference solution Transfer 20 mL of the caesium chloride
buffer solution into each of 4 identical flasks. Add 0 mL,
5 mL, 10 mL and 15 mL, respectively, of a sodium standard
solution (containing 1000 mg per litre) into the flasks and
add sufficient water to produce 200 mL. To prepare the
sodium standard solution dissolve 3.7 g of sodium nitrate in
woter and add suflicient water to produce 500 mL; add
48.5 g of nitrk acidand dilute to 1000 mL with water.

Measure the absorbance at 330 nm using a sodium hoUow
cathode lamp and an air-acetylene flame. Each mg of sodium
is equivalent to 4.6087 mg of Na2CO,.

STORAGE
The sealed container should be protected from light.

LABELLING
The quantity of active ingredient is stated in tenus of the
equivalent amount of ceftazidime.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Ceftazidime
Pentahydrate and under Ceftazidime Pentahydrate with
Sodium Carbonate for Injection.

Ceftriaxone Preparations 111-329

Ceftriaxone Injection
Action and use
Cephalosporin antibacterial.

DEFINlTJON
Ceftriaxone Injection is a sterile solution of Ceftriaxone
Sodium in Water for Injections. It is prepared by dissolving
Ceftriaxone Sodium for Injection in the requisite amount of
Water for Injections.

The injection complies WJih the requirements stated under
Parenteral Preparations.

STORAGE
Ceftriaxone Injection should be used immediately after
preparation but, in any case, within the period recommended
by the manufacturerwhen prepared and stored strictly in
accordance with the manufacturer's instructions.

CEFTRIAXONE SODIUM FOR INJECTION
DEFINITION
Ceftriaxone Sodium for Injection is a sterile material
prepared from Ceftriaxone Sodium with or without
excipients. It is suppJied in a sealed container.

The amtenlS ofthe sealed container comply with the requirements
for Powders for Injeaions or Infusions statedunderParenteral
Preparations and with thefollowing requirements.

Content of ceftriaxone, C.sH.sN"S07S3
92.0 to 108.0% of the stated amount.

IDENTIFICATION
A. The infrared absorption spearum, Appendix II A, is
concordant with the reference spectrum of ceftriaxone sodium
(RS 046). .

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as
that of the principal peak in the chromatogram obtained with
solution (2).

C. Yield reaction A characteristic of sodium salts,
Appendix VI.

TESTS
Acidity or alkallnlty
pH oCa solution containing the equivalent of 12.0% wlv of
ceftriexone, 6.0 to 8.0, Appendix V L.

Clarity and colour of solution
A solution containing the equivalent of 1.20% wlv of
ceftriaxone in carlxm dioxide-jru wateris clear,
Appendix IV A, and not more intensely coloured man
reference solution Ys or BY5J Appendix N B.

Related substances
Carry out the method for /Ojuid chromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(1) Dissolve a quantity of the mixed contents of the
10 containers to produce a solution containing the equivalent
of 0.030% wlv of ceftriaxone.

(2) 0.0050% wlv each of ceftriaxone sodium BPCRS and
ceftriaxone impurity A EPCRS.

(3) Dilute 1 volume of solution (I) to 100 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-copped oetade<y/sily/ silica gelfor chromatography
(5 urn) (Lichrospher RP-18 is suitable).
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(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength 0£254 nm.

(0 Inject 20 ~L of solutions (I), (3) and (4).

(g) Allow the chromatography to proceed for twice the
retention time of the peak due to cefuiaxone sodium.

MOBILE PHASE

Dissolve 2 g of lelradecylammonium bromide and 2 g of
ucraheptylammonium bromide in a mixture of 440 mL of water"
55 mL of 0.067M mixedplwsphate buffer pH 7.0, 5 mL of a
citrate buffer solution pH 5.0 prepared by dissolving 20.17 g
of dtn'cacidin 800 mL of water, adjusting to pH 5.0 with
10M sodium hydroxide and diluting [0 1000 mL with water,
and 500 mL of acetonitrile.

SYSTEM SUiTABILlTY

The test is not valid unless, in the chromatogram obtained
withsolution (2)J the resolution/actor between the peaks due
to ceftriaxone sodium and ceftriaxone sodiumE-isomer is
at least 3.0.

UMITS

In the chromatogram obtained withsolution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (3) (I%);

the sum of the areas of all the secondary peaks is not greater
than 5 times the area of the principal peak in the
chromatogram obtained with solution (3) (5%).

Disregard any peakwith an area less than0.1 times the area
of the principal peak in the chromatogram obtained with
solution (3) (0.1%).

Water
Not more than 11.0% w/w, Appendix IX C, Method I.
Use 0.1 g.

Bacterial endotoxins
Carry out the <est for bacterial endotoxins, Appendix XN C.
Dissolve the contentsof the sealed container in waterBET to
give a solution containing the equivalent of 10 mg of
ceftriaxone per mL (solution A). The endotoxin limit
concentration of solutionA is 0.8 ill per mL.

ASSAY
Determine the weightof the contents of 10 containers as
described in the test for uniformity of weight,
Appendixxn Cl, Powders for Parenteral Administration.
Carry out the method for liquid chromarography,
Appendix ill D, using the following solutions in the mobile
phase.

(1) Dissolve a quantity of the mixed contents of the
10 containers to producea solution containing the equivalent
of 0.030% wlv of cefuiaxone.

(2) 0.030% wlv of <40;"""" sadium BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

DETERJ.\tINATION OF CONTENT

Calculate the contentof CisHISNs07S3 in a container of
average contentweightfromthe declared content of
C,aH,oNaNaz07S, in cejiriaxone sodium BPCRS.

2022

STORAGE
The sealedcontainer should be stored at a temperature not
exceeding 30".

LABELLING
The label of the sealed container states the quantity of
Ceftriaxone Sodiwn contained in it in terms of the equivalent
amount of cefuiaxone.

Cefuroxime Eye Drops
NOTE: This monograph has been developed to cover unlicensed
fonnulatians.

Action and use
Cephalosporin antibacterial.

DEFINITION
Cefuroxime Eye Drops area sterile solution of Cefuroxime
Sodium in Purified Water.
Theeye drops complyW1ih the requirements stated under Eye
Preparations and with thefollowing requirements. Where
appropriate, theeye drops also conlP/y with the requirements stated
under Unlicensed Medicines.

Content ofcefuroxime, ClJII~408S
95.0 to 105.0% of the statedamount.

IDENTIFICATION
A. In the Assay, the retention time of the principal peakin
the chromatogram obtained with solution (1) is the same as
thatof the principal peakin the chromatogram obtained with
solution (2).

B. Yieldreaction A characteristic of sodium salts,
Appendix VI.

TESTS
Acidity or alkalinity
pH, 5.5 to 8.5, Appendix V L.

ASSAY
Carry out the method for liquid chramarography,
Appendix ill D, using the following solutions.
(1) Dilute a volume of the eye drops containing the
equivalent of 55 mg of cefuroxime with sufficient water to
produce 100 mL.

(2) 0.058% wlv of cefuroxime sodium BPCRS in water.

CHROMATOGRAPHIC CONDmONS

(a) Use a stainless steel column (30 cm x 3.9 rom) packed
with eud-eapped oaade<ylsilyl micagelfor chramarography
(10 urn) (pfiondapak is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 274 om.
(0 Inject 20 ~ of each solution.

MOBILE PHASE

Dissolve 1.3609 g of potassium dihydrogen orthophosphate and
0.7708 g of ammonium acetate in 160 mL of methanol and
add sufficient water to produce 1000 mL.

DETERMINATION OF CONTENT

Calculate the content of Cl6Hl6N40SS in the eye drops
using the declared content of Ct,;H,,N.,NaOsS in cefuroxime
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sodium BPCRS. Each mg OfCl6H15N4NaOsS is equivalent
to 0.9508 mg of C 16H16N.O.5.

STORAGE
Cefuroxime Eye Drops should be protected from light and
stored at a temperature not exceeding -20°. When thawed,
Cefuroxime Eye Drops should be stored at a temperature of
2° to 8° and used within the period stated on the label.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of cefuroxime.

Cefuroxime Injection
Action and use
Cephalosporin antibacterial.

DEFINITION
Cefuroxime Injection is a sterile solution or suspension of
Cefuroxime Sodium in Water for Injections. It is prepared by
dissolving or suspending Cefuroxime Sodium for Injection in
the requisite amount of Water for Injections before use.

The inj~tion complies with the requirements statedunder
Parenteral Preparations.

STORAGE
Cefuroxime Injection should be used immediately after
preparation but) in any case, within the period recommended
by the manufacturer when prepared and stored strictly in
accordance with the manufacturer's instructions.

CEFUROXIME SODIUM FOR INJECTION

DEFINITION
Cefuroxime Sodium for Injection is a sterile material
consisting of Cefuroxime Sodium with or without excipients.
It is supplied in a sealed container.

The contents of the sealed container comply with me requirements
for Powders for Injeaions or Infusions srated underParenteral
Preparations and with thefollowing requirements.

Content of cefuroxime, CIJll~408S
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The infrared absorption spectrum, Appendix II A, is
concordant with the referenu spectrum of cefuroxirne sodium
(RS 048).

B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Dissolve a quantity of the contents of a sealed container
in sufficient of a mixture of equal volumes of methanol and
0.067M mixedphosphate bufferpH 7.0 (solution A) to produce
a solution containing the equivalent of 0.4% w/vof
cefuroxirne.

(2) 0.4% wlv of cefuroxime sodium BPCRS in solution A.

(3) 0.4% wlv of each of cefuroxime sodium BPCRS and
cefoxiu"n sodium BPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silamsed silica gelHF"•.
(b) Use the mobile phase as descnbed below.

(c) Apply I fIL of each solution.

(d) Develop the plate to 15 em.

Cefuroxime Preparations 111-331

(e) After removal of the plate, allow it to dry in a current of
warm air and examine under ultraviolet light (254 nm).

MOBILE PHASE

10 volumes of tetrahydrofuran and 90 volumes of a 15.0% w/v
solution of ammonium acetate, previously adjusted to pH 6.2
with gfadal acetic add.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated principal spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

C. Yield reaction A characteristic of sodium salts,
Appendix VI.

TESTS
Acidity or Alkallnlty
pH of a solution containing the equivalent of 10.0% wlv of
cefuroxime, 5.5 to 8.5, Appendix V L.

Clarity of solution
A solution containing the equivalent of 10.0% wlv of
cefuroxime in carbon dioxide-free water is not more opalescent
than /'iferenee suspension II, Appendix N A.

Related substances
Carry out the method for liquid ,hromawgraphy,
Appendix ill D, using the following solutions in water.
(I) Dissolve a quantity of the contents of a sealed container
to produce a solution containing the equivalent of 0.1% wlv
of cefuroxime.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) Heat 20 mL of a 0.1% wlv solution of eefuroxime
sodium BPCRS in a water bath at 60° for 10 minutes, cool
and inject immediately (generation of
descarbamoylcefuroxime).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with particles of silica the surface of which has been modified
with chemically-bonded hexylsilyl groups (5 11m) (Spherisorb
55 C6 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 273 run.

(I) Inject 20 ilL of each solution.

(g) For solution (I), allow the chromatography to proceed
for at least 3 times the retention time of the principal peak.

MOBILE PHASE

1 volume of autonitrile and 99 volumes of acetate buffer
pH 3.4.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to cefuroxime and descarbamoyJcefuroxime is
at least 2.0. If necessary, adjust the concentration of
acetonitrile in the mobile phase.

LIMITS

In the chromatogram obtained with solution (I):
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the area of any peak corresponding to
descaebamoylcefuroxime (located by comparison with "the
chromatogram obtained with solution (3» is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (I%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtainedwith
solution (2) (I %);

the sum of the areas of all me secondary peaks is not greater
than 3 times the area of the principal peakin the
chromatogram obtained with solution (2) (3%).

Disregard any peak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtainedwith
solution (2) (0.1 %).

Water
Not more than 3.5% w/w, Appendix IX C. Use 0.4 g.

Bacterial endotoxlns
Carry out the test for bacterial mdotoxins, Appendix XIV C.
Dissolve the contentsof the sealed container in waterBET to
give a solutioncontaining the equivalent of 10 mg of
cefuroxime per mL (solution A). The endotoxinlimit
concentration of solution A is 1.0 ill per mL.

ASSAY
Determine the weight of the contentsof 10 containers as
described in the test for uniformity of weight,
Appendix XII CI, Powders for Parenteral Use.

Carry out the method for liquid chromatography,
Appendixill D, using the foUowing solutions in water.

(I) Dissolve a quantity of the mixed contents of the
10 containers to produce a solutioncontaining the equivalent
of 0.1% wlvof cefuroxime.
(2) 0.1 % wlv of ufuroxime sodium BPCRS.

(3) Heat 20 mL of a 0.1 % wlv solution of cefuroxime
sodium BPCRS in a water bath at 60° for 10 minutes) cool
and inject immediately (generation of
descarbamoylcefuroxime).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with particles of silica the surface of which has been modified
with chemically-bonded hexylsilyl groups (5 urn) (Spherisorb
S5 C6 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 273 urn.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

I volume of aceumitrile and 99 volumes of aalate buffer
pH 3.4.

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to cefuroxime and descarbamoykefuroxime is
at least 2.0. If necessary, adjust the concentration of
acetonitrile in the mobile phase.

DETERMINATION OF CONTENT

Calculate the content OfC16Hl~408S in a container of
average content weight from the declared content of
CI6H15N,NaOsS in cefuroxime sodium BPCRS. Each mg of
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CIJ-I15N4NaOsS is equivalent to 0.9508 mg of
C.oH,oN.O,S.

STORAGE
The sealedcontainer should be protected from light.

LABELLING
The label on the sealedcontainer states the quantity of
Cefuroxime Sodium contained in it in terms of the
equivalent amountof cefuroxime.

Cefuroxime Intracameral Injection
NOTE: This monograph has been developed to coverunlicensed
formulations.

Action and use
Cephalosporin antibacterial.

DEFINITION
Cefuroxime Intracameral Injection is a sterile solution
containing Cefuroxime Sodium in a suitable diluent. It is
supplied as a ready-to-use solution.
The injection complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.
Where appropriate, the injection also complies with the
requirements Slated under Unlicensed Medicines.

Content of cefuroxime, C,oHll,N.O,S
90.0 to 105.0% of the stated amount,

IDENTIFICATION
A. Complies with the test for Osmolality.

B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions in a mixture of
equal volumes of methonol and 0.067M mixed phosphate b'!ffer
pH 7.0 (solution A).

(1) Dilute a quantity of the injection in sufficient of
solution A to producea solution containing the equivalent of
0.4% wlvof cefuroxime.
(2) 0.4% wlv of cefuroxime sodium BPCRS in solution A.

(3) 0.4% wlv of each of cefuroxime sodium BPCRS and
cefoxitin sodium BPCRS in solutionA.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silanised silica gelHF2,..

(b) Use the mobile phase as described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate,allow it to dry in a current of
wann airand examine under ultraviolet light (254 nm).

MOBILE PHASE

10 volumes of telNhydrofuran and 90 volumes of a 15.0% wlv
solution of ammonium acetate, previously adjusted to pH 6.2
with glacial acetic acid.

SYSTEM SUlTABIUTY

The test is not valid unless me chromatogram obtainedwith
solution (3) shows two clearly separated principal spots. .

CONFIR.\1ATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

C. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) is the same as
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that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinity
pH of a solution containing the equivalent of 10.0% w/v of
cefuroxime, 5.5 to 8.5, Appendix V L.

Clarity of solution
A solution containing the equivalent of 10.0% wlv of
cefuroxime in carbon dioxide-free water is not more opalescent
than reference suspension JI, Appendix N A.

Osmolality
The osmolality of the injection is 240 to 380 mosmoIlkg,
Appendix V N.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in water.
Prepare the solutions immediately before use or store at 20 to
8°.

(1) Dilute a quantity of the injection to produce a solution
containing the equivalent of 0.05% wlvof cefuroxime.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) Heat 20 mL of a 0.05% wlv solution of cefuroxime
sodium BPCRS in a water bath at 80C> for 15 minutes) cool
and inject immediately (generationof
descarbamoy1cefuroxime).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with ocrade<ylsuyl siliro gel. for chrt»nalOgraphy (5 urn) (Hypersil
ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 274 nm.

(f) Inject 15 ~L of each solution.

MOBILE PHASE

17 volumes of melhanol and 83 volumes of a buffer solution
prepared by dissolving 0.7708 g of ammonium acetate in
996 mL of water, adding 4 mL of triethylamine and adjusting
the pH to 3.6 with acetic acid.
When the chromatograms are recorded under the prescribed
conditions the retention time of cefuroxime is about
8.4 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resoiution between the peaks
corresponding to cefuroxime and descarbamoy1cefuroxime is
at least 2.0.

LIMITS

In me chromatogram obtained with solution (1):

me area of any peak corresponding to
descarbamoylcefuroxime (located by comparison with me
chromatogram obtained with solution (3)) is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (1%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (I %);
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the sum of the areas of all the secondary peaks is not greater
than 3 times the area of the principal peak in the
chromatogram obtained with soiution (2) (3%).

Disregard any peak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

Bacterial endotoxins
Carry out the test for baaerial endotoxins, Appendix XIV C.
Dilute the injection, if necessary, in waterBET to give a
solution containing the equivalent of 10 mg of cefuroxime
per mL (solution A). The endotoxin limit concentration of
solution A is 1.0 ill per mL

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in water.
Prepare the solutions immediately before use or store at 20 to
8'.
(1) Dilute a quantity of the injection to produce a solution
containing the equivalent of 0.05% wlv of cefuroxime.

(2) 0.055% wlv of ufuroxime sodiumBPCRS.

(3) Heat 20 mL of solution (2) in a water bath a' 80' for
IS minutes, cool and inject immediately (generation of
descarbamoylcefuroxime).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with octade<ylsilyl silica gelfor chromatography (5 IUJI) (Hypersil
ODS is suitable).

(b) Use isocradc elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 274 nm.

(I) Inject 15 ~L of each solution.

MOBILE PHASE

17 volwnes of methanol and 83 volwnes of a buffer solution
prepared by dissolving 0.7708 g of ammonium acetate in
996 mL of water, adding 4 mL of triethylamine and adjusting
the pH to 3.6 with acetic acid.

SYSTEM SUITABILI'IY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to cefuroxime and descarbamoylcefuroxime is
at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of C16HI~408S in the injection from
the declared. content of C16HlsN,.NaOsS in cefuroxime
sodium BPCRS. Each rng of CI6HISN4NaOsS is equivalent
to 0.9508 mg of C'6H,oN.OaS,

STORAGE
Cefuroxime Intracameral Injection should be protected from
light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of cefuroxime.

www.webofpharma.com



111-334 Cefuroxime Preparations

Cefuroxime Axetil Oral Suspension
Action and use
Cephalosporin antibacterial.

DEFINIllON
Cefuroxime Axetil Oral Suspension is a suspension of
Cefuroxime Axetil in a suitable flavoured vehicle. It is
prepared by dispersing the dry ingredients in the specified
volume of Water just before issue for use.
The dry ingredients comply with the requirements for Poodo» and
Granules for OralSolutions aud Oral Suspensions staid under
Oral Liquids.
For thefollowing tests prepare the Oral Suspension as directed on
the label. The suspension, examinedimmediately afterpreparation
unless otherwise indicated, complies with the requirements Slated

underOralLiquids and withthefollowing requirements.

Content of cefuroxime, ClJII~408S
When freshly constituted not more than lto.O% of the stated
amount. When stored at the temperature and for the period
stated on the label during which the Oral Suspension may be
expected to be satisfactory for use, not less than 90.0% of the
stated amount.

IDENllFlCATION
A. Shake a quantity of the oral suspension with sufficient
methanol to produce a solution containing the equivalent of
0.00131% wlv of cefuroxime. The lightabsorption of the
solution, Appendix Il B, in the range 230 to 320 run exhibits
a maximum at 276 nm.

B. In the Assay, the retention times of the principal peaks in
the chromatogram obtained with solution (1) correspond to
those of the peaks due to diastereoisomers A and B of
cefuroxime axetil in the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinity
pH, 3.5 to 7.0, Appendix V L.

Dissoludon
Carry out the test for dissolution described under dissolution
res, for tablets and capsules, Appendix XII B I.
Prepare a solution containing 1.43% wlv of disodium hydrogen
orthophosphate and 0.42% wlv of sodium di!rydrogen
orthophospiUJte and adjust the pH to 7.0 with 20% vlv
ortlwphosphonc acidor I M sodium hydroxide, as necessary
(solution A).

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of solution A, at a temperature of 37°, as
the medium.

PROCEDURE

(1) Shake the container containing the oral suspension being
examined for 30 seconds and accurately remove a volume
containing one dose at a depth of 1 ern below the meniscus.
Introduce the dose to the medium in the dissolution vessel.
After 30 minutes withdraw a 10 mL sample of the medium
and measure the absorbance of the filtered sample, suitably
diluted with the dissolution medium if necessary, at the
maximum at 282 DID, Appendix IT B, using solution A in the
reference cell.

(2) Measure the absorbance of a suitable solution of cejuroxime
axetilBPCRS, prepared by dissolving cefuroxime axetil BPCRS
in 5 volumes of methanol and then diluting to 100 volumes
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with solution A, using solution A in the reference cell.
The equivalent concentration of cefuroxime in the final
solution should be the same as that expected for solution (1).

DETERMINATION OF CONTENT

Calculate the total content of cefuroxime, CI/SHI6N..OsS, in
the medium from the absorbances obtained and using the
declared content of CZoH22N401oS in cejuroxime
axetilBPCRS. Each mg of C2oH22N.O,OS is equivalent to
0.8313 mg of C,oHloN.OaS.

LIMITS

The amount of cefuroxime released is not less than 60% (Q)
of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions and the
norinalisaticn procedure.
(1) Shake a weighed quantity of the oral suspension with
sufficient methanol to produce a solution containing the
equivalent of 0.25% wlv of cefuroxime and mix with the aid
of ultrasound for 5 minutes with occasional swirling. Allow to
cool to room temperature, shake vigorously and allow to
stand for 10 minutes. Dilute 10 volumes of the resulting
solution to 50 volumes with methanol (23%) and filter
througb a 0.45-~m P"IFE filter, discarding the first 5 mL of
filtrate. The solution should be used immediately or stored in
me dark at a temperature of 2° to 8° before analysis.

(2) Heat a quantity of solution (I) at 60° for I hour or until
sufficient impurities (A3-isomers) have been generated.

(3) Expose a quantity of solution (1) to uhraviolet light
(254 nm) for 24 hours or until sufficient impurities (E
isomers) have been generated.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with particles of silica (5 J1lI1) the surface of which has been
modified by chemically-bonded trimethylsilyl groups
(Hypersil SAS is suitable).

(b) Use isocratic elution and me mobile phase described
below.

(c) Use a flow rate of 1.2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of278 run.

(f) Inject 20 1'1. of each solution.

MOBILE PHASB

38 volumes of methanol and 62 volumes of 0.2M ammonium
dihydrogen orthophosphare.
When the chromatograms are recorded under the prescribed
conditions the retention time of cefuroxime axetil
diastereoisomer A is 7 to II minutes. The retention times
relative to cefuroxime axetil diastereoisomer A are:
cefuroxime, about 0.35; cefuroxime axetil diastereoisomer B,
about 0.9; cefuroxirne axetiJ A3~isomers (impurity A), about
1.2; E-isomers (impurity B), about 1.7 and 2.1.

SYSTEM SUITABILITY .

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the peaks "due
to cefuroxime axetil diastereoisomer A and cefuroxime axetil
AJ-isomer is at least 1.5 (if necessary, adjust the composition
of the mobile phase).

LIMITS

In the chromatogram obtained with solution (1):
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the area of any peak corresponding to cefuroxime is not
greater that 1.0%;

the sum of the areas of the pair of peaks corresponding to the
E-isomers in me chromatogram obtained with solution (3) is
not greater than 1.5%;

the sum of the areas of any peaks corresponding to the A?
isomers in the chromatogram obtained. with solution (2) is
not greater than 2.0%;

the area of any other secondary peak is not greater than 0.5%;

the sum of the areas of all the secondary peaks is not greater
than 4.5%.
Disregard any peak with an area less chan 0.05%.

ASSAY
Carry out the method for liquidchromacography,
Appendix III D, using the following solutions. The solutions
should be used immediately or stored in the dark at a
temperature of 2° to 8° before analysis.

(I) Shake a weighed quantity of the oral suspension with
sufficient methanol to produce a solution containing the
equivalent of 0.25% wlv of cefuroxime and mix with the aid
of ultrasound for 5 minutes with occasional swirling. Allow to
cool to room temperature, shake vigorously and allow to
stand for 10 minutes. Dilute 10 volwnes of the resulting
solution to 50 volumes with methanol (23%) and filter
through a 0.45-~m PTFE filter, discarding the fitst 5 mL of
filtrate.

(2) Dilute 10 volumes of a 0.3% w/v solution of cejuroxime
axetilBPCRS in methanal to 50 volumes with methanal
(23%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the peaks
corresponding to cefuroxime axetil diastereoisomers A and B
is at least 1.5 (if necessary, adjust the composition of the
mobile phase).

DETERt'dlNATION OF CONTENT

Determine the weight permL of the oral suspension,
Appendix V G, and calculate the content of ClJIl~408S,
weight in volume, as the sum of the areas of the two peaks
corresponding to diastereoisomers A and B of cefuroxime
axetil using the declared content of C2oHuN40lOS in
cefuroxime axetilBPCRS. Each mg of C,oH"N,O,oS is
equivalent to 0.8313 mg ofC,oH,oN,O.S.

Repeat the procedure using a portion of the oral suspension
that has been stored at the temperature and for the period
stated on the label during which it may be expected to be
satisfactory for use.

STORAGE
The Oral Suspension should be kept at the temperature and
used within the period stated on the label.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of cefuroxime.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Cefuroxime AxetiJ.
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Cefuroxime Axetil Tablets
Action and use
Cephalosporin antibacterial.

DEFINITION
Cefuroxime Axetil Tablets contain Cefuroxime Axetil, They
may be coated.

The tablets wmply with the requirements statedunder Tablets and
with thefollawing requirements.

Content of cefuroxime, C1JlU,N'40SS
92.5 (Q 105.0% of the stated amount.

IDENTIFICATION
A. Extract a quantity of the powdered tablets containing the
equivalent of 0.1 g of cefuroxime with 5 mL of
dichloromethane, filter and evaporate the filtrate to dryness.
The infrared absorption spearum of the residue, Appendix II A,
is concordant with the reference spectrum of cefuroxime axetil
(RS 047).

B. In the Assay, the retention times of the principal peaks in
the chromatogram obtained with solution (1) correspond to
those of the peaks due to diastereoisomers A and B of
cefuroxime axetiJ in the chromatogram obtained with
solution (4).

TESTS
Related.substances
Carry out the method for liquidchromatography,
Appendix III D, using solutions (I) to (3) described under
Assay.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Assay may
be used.

S¥STBM SUITABILITY

The requirements stated under Assay apply.

LIMITS

In the chromatogram obtained with solution (I):

the sum of the areas of the pair of peaks corresponding to the
E-isomers in the chromatogram obtained with solution (3) is
not greater than 1.5% by normalisation;
the sum of the areas of any peaks corresponding to the A3

_

isomers in the chromatogram obtained with solution (2) is
not greater than 2.0% by nonnalisation;
the area of any other secondary peak is not greater than 1.0%
by normotisation.

DIssolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of O.IM hydrochlori< acid, at a temperature of
37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a 10 mL sample of the
medium and measure the absorbance of the filtered sample,
diluted with O. JM hydrochlon·c acid to produce a solution
expected to contain the equivalent of 10 to 20 ~g of
cefuroxime per ml., at the maximum at 278 nm,
Appendix II B, using 0.1....hydrochloric acid in the reference
cell.
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(2) Measure the absorbance of a solution of cefuroxime
axetilBPCRS in O.IMhydrochlori< acidcontaining the
equivalent of 10 to 20 ~g of cefuroxime per mL and using
O.lM hydrochlorit acid in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of cefuroxime axetil,
CI6Hl~408S, in the medium from the absorbances
obtainedand using the declared content of C2oH22N401OS in
cejuraxime axetilBPCRS. Each mg of C:aoHnN,O,oS is
equivalent to 0.8313 mg of C,.Hu,N,OsS.

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions. The solutions
should be used immediately or stored in the dark at a
temperature of 2° to 80 before analysis.
(1) Disperse 5 tablets in O.2M ammonium dihydrogen
orthophosphate, previously adjusted to pH 2.4 with
orthophosphodc acid, using 10 mL per g of me stated content
of cefuroxime. Immediately add 375 mL of methanol and
shake vigorously for 10 minutes. Mix with the aid of
ultrasound for a further 10 minutes and add sufficient
methanol to produce 500 mL. Centrifuge a portion of the
solution for at least 5 minutes at 2500 rpm and then dilute a
quantity of the supernatant liquid with sufficient of the
mobile phase to produce a solutioncontaining the equivalent
of 0.025% wlv of cefuroxime.

(2) Heat a quantity of solution (I) at 60° for I hour or until
sufficient impurities (L~,3-isomers) have been generated.
(3) Expose a quantity of solution (I) to ultraviolellight
(254 nm) for 24 hours or until sufficient impurities (E
isomers) have been generated.
(4) 0.03% wlv of cefuroxime axetilBPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 rom) packed
with particles of silica (5 urn) the surface of which has been
modified by chemically-bonded trimethylsilyl groups
(Hypersil SAS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1.2 mL per minute.
(d) Use an ambient columntemperature.
(e) Use a detection wavelength of 278 nm.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

38 volumesof methanol and 62 volumes of 0.2M ammonium
dihydrogen onhophosphase.
When the chromatograms are recorded underthe prescribed
conditions the retention timesrelative to cefuroxime axetil
diastereolsomer A are approximately 0.9 for cefuroxime axetil
diastereoisomer B, 1.2 for the cefuroxime axetilIJ..3-isomera
and 1.7 and 2.1 for the E-isomelS.

SYSTEM SUITABIUTY

The Assayis not valid unless:
in the chromatogram obtained with solution (2), the resolution
factor between the peaks due (0 cefuroxime axetil
diastereoisomer A and the cefuroxime axetil A3-isomer is at
least 1.5 (if necessary) adjust the composition of the mobile
phase);
in the chromatogram obtained with solution (4), the resohuion
factor between the peaks corresponding to cefuroxime axetil
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diastereoisomers Aand B is at least 1.5 (if necessary, adjust
the composition of me mobile phase).

DETERM.INATION OF CONTENT

Calculate the content of CI6H16N40SS as the sum of the
areas of the two peakscorresponding to diastereoisomers A
andB of cefuroxime axetiland using the declared content of
C,oH"N,OIoS in ceJuroxime axet. BPCRS. Each mg of
C,oHnN,O,oS is equivalent to 0.8313 mg ofCI.H,oN,OsS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of cefuroxime.

Celecoxib Capsules
Action and use
Cyclo-oxygenase (COX-2) inhibitor; analgesic; anti
inflammatory.

DEFINITION
Celecoxib CapsuJes,contain Celecoxib.
The capsuks comply with the requirements stated under Capsules
and with mefollowing requirements.

Content of celecoxib, C.7H14FJNJ02S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shakea quantity of the contentsof me capsules containing
0.1 g of Celecoxibwith 25 mL of elher, filterand evaporate
the filtrate to dryness. The infrared absorption spearum of the
driedresidue,Appendix ITA, is concordant with the
reference spectrum of celecoxib (RS497).

TESTS
Dissolution
Comply with the dissolution testfur tablets and capsuiss,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.
(b) Use 1000 mL of a solution containing 1%wlv of sodium
dodecyl su!fate in 0.04M anhydrous trisodium orthophosphate,
adjusted to pH 12 with otthophosphotic acid or strong sodium
hydroxide solution, at a temperature of 37°, as the medium.

PROCEDURE

Carryout the method for liquid chromategraphy,
Appendix III D, using the following solutions.
(I) After 45 minutes withdtaw a sample of the medium and
filter. Dilute the filtrate, if necessary, with dissolution
medium to produce a solution expected to contain
0.005% wlv of Celecoxib.

(2) 0.005% wlv of celecoxib BPCRS in the dissolution
medium.
(3) 0.048% wlv of cdecoxib BPCRS, 0.00024% wlv of
cdecoxib impurity A EPCRS and 0.00024% wlv of celecoxib
Impurity B EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped phenylsiIyl silica gd fur chromatogrophy (5 um)
(Supelco Supelcosil LC-DP is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.
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(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 215 nm.

(I) Inject 25 ~L of each solution.

MOBILE PHASE

10 volumes of acetoniuile Rt, 30 volumes of methanol Rl and
60 volumes of a 0.27% w/v solution of potassium dihydrogen
orthophosphate previously adjusted to pH 3.0 with
orthophosphoric acid.

SYSTEM SillTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaksdue to impurity A and
celecoxib is at least 1.5;

the resolulron between the peaksdue [Q celecoxib and
impurity B is at least 1.8.

DETER..\UNATION OF CONTENT

Calculate the totalcontent of celecoxlb, CI7H14F~302S, in
the medium from the chromatograms obtainedand using the
declared content of C17HI4F~.302S, in celuoxib BPCRS.

LIMITS

The amount of ce1ecoxib released is not less than75% (Q) of
the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendixill D, using the following solutions in methanol
(75%).

(1) Shake a quantity of the powderedcapsule contentswith a
sufficient volume to produce a solution containing 0.05% wlv
of Celecoxlb. Filler and use the filtrate.
(2) Dilute 1 volume of solution (1) to 100 volumes. Dilute
1 volume of the resulting solution to 5 volumes.
(3) 0.048% wlv of cel_xib BPCRS, 0.00024% wlv of
celecoxib impurity A EPCRS and 0.00024% wlv of eel_xib
Impurity B EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Dissolution
may be used.
When the chromatograms arerecord~d under the prescribed
conditions, the relative retentions with reference to celecoxib
(retention time about 19 minutes) are: impurity 1, about 0.8;
impurity A, about 0.9; impurity BJabout 1.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

me resolution between the peaks due to impurity A and
celecoxib is at least 1.5;
the resolution between the peaksdue to celecoxib and
impurity B is at least 1.8.

LIMITS

In the chromatogram obtainedwith solution (1):

the areaof anypeakcorresponding to impurity A is not
greater than twice the area of the principal peakin the
chromatogram obtained with solution (2) (0.4%);

the areaof any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of all secondary peaks is not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).
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Disregard any peakwith an area less thanhalf the area of the
principal peakin the chromatogram obtained withsolution
, ...., , .... on"
\~j \.V • .l/Oj.

ASSAY
Weighthe contents of 20 capsules and mix. Carry out the
method for liquidchromatography, Appendix ill 0, using the
following solutions in methanol (75%).

(1) Mix a quantity of the capsules containing 200 mg of
Celecoxib with 80 mL with the aid of ultrasound for
10 minutes, shake for 30 minutes, dilute to 100 mL and
filter. Dilute 1 volumeof the resulting solutionto 4 volumes.
(2) 0.05% vdv of cdeoxdb BPCRS.
(3) 0.048% wlv of cdecoxib BPCRS, 0.00024% w/v of
impurity A EPCRS and 0.00024% wlv of impurity B EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underDissolution
may he used.

SYSTBM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity A and
ceJecoxib is at least 1.5;

the resolution between the peaks due to celecoxib and
impurity B is at least 1.8.

DETERMINATION OF CONTENT

Calculate the content of C17H14F3N302S, in the capsules
from me chromatograms obtained and using the declared
content of C17H14F3N302SJ in celec.oxib BPCRS..

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underCel«oxW and:

I. 4-[5-(2-methylphenyl) -3-triftuoromethyl-1H-pyrazol-l-yl)
benzenesulfonamide

Celiprolol Tablets
Action and use
Beta-adrenoceptor antagonist.

DEFINITION
Celiprolol Tablets contain Celiprolol Hydrochloride.

The tablets comply with tire requirements SUIted under Tablets and
wi'" thefollowing requirements.

Content of celiproIoI hydrochloride, c,oH3,N30~,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Mix with the aid of ultrasound a quantity of the powdered
tablets containing 200 mg of Celiprolol Hydrochloride with
100 mL of dichloromethane for 30 minutes, filter (Whaanan
filter paper No. 42 is suitable), remove the dichloromethane
usinga rotary evaporator and dry the residue overphosphorns
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pentoside at 110" at a pressure not exceeding 2 kPa for
1 hour. The infrared absorption spectrum of the dried residue,
Appendix 11 A, is concordantwith the reference spectrum of
celiprolol hydrochloride (RS 420).

TESTS
Dissolution
Complywith the dissolution test for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2 rotating the paddle at 50 revolutionsper
minute.
(b) Use 900 mL of water at a temperature of 37" as the
medium.

PROCEDURE

(I) Withdraw a sample of 10 mL of the medium and filter;
to 1 volume of the filtrate add sufficientwater lO produce
20 volumes and filter usinga 0.45 J..lffi membrane filler.
Measure the absorbance of the filtrate, suitably diluted with
water if necessary, at the maximum at 231 run,
Appendix II BJ usingwater in the reference cell.
(2) Measure the absorbance ofa 0.011% wlv solution of
celipro/Ql hydroch/Qrnte BPCRS in the dissolution medium at
the maximum at 231 run, Appendix II B, usingwater in the
reference cell.

DETERM.INATION OF CONTENT

Calculate the totalcontent of celiprolol hydrochloride)
C2oH3~304)HCI) in the medium using the declared content
of C,oH,:>N,O.,HCI in celipro"'l hydrochloride BPCRS.

Related substances
Carry out method for liquid chromotography, Appendix ill D,
using the following solutions.
(I) Disperse with the aid of ultrasound a quantity of the
powdered tablets containing 0.1 g of Celiprolol
Hydrochloride in 100 mL of the mobile phase for 15 minutes
with occasional shaking, cool and filter usinga 0.45-J1m
membrane filter.
(2) Dilute I volume of solution (I) to 50 volumes with the
mobilephase and further dilute I volume of this solution to
20 volumes with the mobile phase.
(3) Prepare a solutioncontaining 0.1% w/v of cdiprolol
hydrochloride BPCRS in water, add 5 drops of 5M sodium
hydroxide and heat at 70° for 20 minutes (generation of
impurity A).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 cm x 3.9 mm) packed
with oetatkcylsily1 silica gelfor chromatography (10 um) (Waters
~Bondapak is suitable).

(b) Use isocratic elutionand the mobile phase descnbed
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use ambient colwnn temperature.
(e) Use a detection wavelength of 233 nm.

(l) Iniect 20 ~L of each solution.

(g) For solution (I) allowthe chromatography to proceed for
twice the retention timeof the principal peak.

MOBILE PHASE

A mixture of 25 volumes of acetonitrile and75 volumes of
0.025M sodium dihydrogen phosphate monohydrate adjusted to
pH 3.0 with 3M orthophosphoric acid. If necessary adjust the
composition of the mobilephase so that, in the
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chromatogram c"btained withsolution (3), the peakdue to
celiprolol impurity A is resolved from the solvent front.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3») the peakdue to celiprolol impurity A is
resolved from the solvent front.

LIMITS

In the chromatogram obtained with solution (1):

the area of anypeakdue to celiprclol impurity A is not
greater than twice the area of the principal peakin the
chromatogram obtained with solution (2) (0.2%);

the area of anyoilier secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%);

not morethan one such peak has an area not greater than
3 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.3%);

the sum of the areas of anysecondary peaks is not greater than
5 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.5%).

Disregard anypeakwithan area of less than a fifth of the
area of the peak in the chromatogram obtained with solution
(2) (0.02%).

ASSAY
Carry out method for liquid chromatography, Appendix ill D,
using the following solutions.
(I) Disperse with the aid of ultrasound a quantity of the
powdered tablets containing 0.1 g of Celiprolol
Hydrochloride in 100 mL of the mobile phase for
15 minutes, cool and filter. Dilute I volumeof the filtrate to
50 volumes with the mobilephase and filter using a 0.45 11m
membrane filter.
(2) 0.002% wlv solution of celiprok>l hydrochloride BPCRS in
the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances maybe used.

DETERMINATION OF CONTENT

Calculate the content of C2oll33N304)HCI in the tablets
using the declared content of C2oH33N304,HCl in celiprolol
hydrochloride BPCRS.

STORAGE
Celiprolol Tablets should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include thoselisted underCeliprolol
Hydrochloride and the following:

I. 3-acetyl-4- {3-(1,I-dimethyl-ethylamino)-2-hydroxy}
propoxyburyranilide
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Cetirizine Capsules
Action and use
HistamineHI receptor antagonist; antihistamine.

DEFINITION
Cetirizine Capsules containCetirizine Hydrochloride in a
suitableaqueous vehicle.
The capsules wmply with the requirements statedunder Capsules
and with thefollowing requirements.

Content of cetirizine hydrochloride,
C'lH"CIN,O,,2HCl
95.0 to 105.0%of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Dilute a quantity of the capsule contents, if necessary, to
contain 0.1% wlv of Cetirizine Hydrochloride, filterthrough
a 0.45-~m nylon filter and use the filtrate.

(2) 0.1 % wlv of cetirizine hydrochloride BPCRS.

(3) 0.1% wlv of cetirizine hydrochloride BPCRS and 0.1 % wlv
of chlotphenamine maleate BPCRS.

CHROi\iATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F254.

plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate t~ 15 ern.

(e) Afterremoval of the plate,dryin airand examine under
ulera'Viole! Iight (254 nm).

MOBILE PHASE

1 volume of IBM ammonia, 10 volwnes of methanol and
90 volumes of dichlorcmethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated SpOlS.

CONFIRMATION

The principal spot in me chromatogram obtainedwith
solution (1) corresponds to chat in the chromatogram
obtained with solution (2).

B. In theAssay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, and rotate the paddle at 50 revolutions
per minute.

(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

(I) After 45 minures withdraw a sample of to mL of the
medium) filter and dilute the filtrate with sufficient of the
dissolution medium to give a solution expected to contain
about 0.00050% wlv of Cetiri2ine Hydrochloride. Measure
the absetbance of this solution,Appendix II B, at the
maximum wavelengths at 230 nm and at 260 om using the
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dissolution m"edium in the reference cell and calculate the
difference between. me two readings (M) for each
measurement.
(2) Measure the absorbance of a 0.00050% w/v solution of
cetinsine hydrochlon"de BPCRS in water at me maximum
wavelengths at 230 nm and 260 nm using me dissolution
medium in the reference cell and calculate the difference
between the two readings (M) for each measurement.

DETERMINATION OF CONTENT

Calculate the totalcontent of Cetirizine hydrochloride,
C2IH25CIN20J,2HCI, in the medium using the values of AA
and from the declared content of C21H25ClN20J,2HCI in
cetinsine hydrochloride BPCRS.

liMITS

The amount of cetirizine hydrochloride released is not less
than 80% (Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in mobile
phase A.
(1) Dilute a quantity of the capsulecontents, if necessary, to
produce a solution containing 0.02% w/v of Cetirizine
Hydrochloride and filter through a 0.45-~m nylon filter.

(2) Dilute I volume of solution (I) to 100 volumes and
further dilute I volume to 10 volumes.
(3) 0.02% wlv of cetinzine impuniy standardBPCRS.

(4) 0.00006% wlv of cedrizine N-oxide.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octaduylsilylsilica gelfor chromawgraphy (5 urn)
(phenomenex Luna CI8(2) is suitable).

(b) Use gradient elution and the mobile phasesdescribed
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 30'.

(e) Use a detection wavelength of 230 nm.

(I) Inject 20 ~L of each solution.

MOB1LEPHASE

Mobile phase A 17 volumes of acetonitrile and 83 volumes of
waterpreviously adjusted to pH to 1.5 with orthophosphoric
acid.
Mobile phase B 35 volumes of acetonitrile and 65 volumes of
waterpreviously adjusted to pH 1.5 with ortJwphosphlY/i(; acid.

Time (MInutes) Mobile phase A Mobile phase B Comment
("10 vlv) (%vNj

0-50 100..... 0 0..... 100 linear gradient

50-53 0 100 lsccratic

53-54 0..... 100 100..... 0 linear gradient

54-60 100 0 re-equjlrbratlon

SYSTEM SUITABILITY

The (est is not valid unless, in the chromatogram obtained
with solution (3)J the resolution between the peaksdue to
cetirizine and cetirizine impurity B is at least 1.5.

LIMITS

In the chromatogram obtainedwith solution (1):

identify any peak corresponding to impurity A using solution
(3) and the chromatogram suppliedwith cetirizine
impuritystandardBPCRS and multiply the area of this peak
by a correction factor of 0.7.
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the area of any peak due to cetirizine N-oxide is not greater
than the area of the principal peak in the chromatogram
obtained with solution (4) (0.3%);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (2) (0.2%);

me total content of impurities is not greater than JO times
me area of the principal peak in the chromatogram obtained
with solution (2) (1.0%).

Disregard any peak with an area less than the areaof the
principal peak in the chromatogram obtained with solution
(2) (0.1%)

ASSAY
Mix the content of 20 capsules. Carry out the method for
IUjm'd chromatography, Appendix ill D, using the following
solutions in the mobile phase.
(1) Dilute a weighed quantity of the mixed contents of
20 capsules to produce a solution containing0.002% wlv of
Cetirialne Hydrochloride and filter through a O.45-J.1rn nylon
filter.
(2) 0.002% wlv of cetirizine hydrochloride BPCRS.
(3) 0.02% wlv of cetirizi", impulily standard BPCRS.

CHRO.l\1ATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecyh,lyl silica gelfor chromatography (5 urn)
(phenomenex Luna CI8(2) is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.0~ per minute.

(d) Use a column temperature 0130'.

(e) Use a detection wavelength of 230 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

30 volumes of acetonitrile and 70 volumes of
0.0025M potassium dihydrogetl onhophosphale, previously
adjusted to pH 1.5 with onhophosphori< acid.

SYSTEM SUITABIUTY

The test is not valid unless) in the chromatogram obtained
withsolution (3)) the resolution between the peaks due to
cetirizine and cetirizine impurity B is at least 1.5.

DETERlvlINATlON OF CONTENT

Calculate the content of C21H2sCIN203,2HCI in the
capsulesusing the declared content of C21H2sC1N203)2HCI
in cetirizine hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A) Band G listed under
Cetirizine Hydrochloride and the following.

CI

*

rac-I-[2-(carboxymethoxy)ethyl]-4-[(4-chlorophenyl)(phenyl)
methyl]piperazine Nl-oxide (Cetirizine N-oxide.)
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Cetirizine Oral Solution
Action and use
Histamine HI receptor antagonist; antihistamine.

DEFINITION
Cetirizine Oral Solution is a solution of Cetirizine
Hydrochloride in a suitableflavoured vehicle.

Theoralsolution complies with therequirements stated under Oral
Liquids and with thefollowi"g requiremenu.

Content of cetirizine hydrochloride,
Cz,Hz,ClNzO,,2HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography)
Appendix ill A) using the followingsolutions.
(I) Dilute a quantityof the oral solution) if necessary) to
contain 0.1%wlv of Cetirizine Hydrochloride) filter through
a 0.45-J.Ut1 nylon filterand use the filtrate.
(2) 0.1 % wlv of cetirizine hydrochlorid, BPCRS.
(3) 0.1 % wlv of cetirizitre hydrochloride BPCRS and 0.1 % wlv
of chlorpbenamine maleate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFzsr (Merck silica gel 60 Fm
plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate) dry in airand examineunder
ultravialel light (254 om).

MOBILE PHASE

I volume of IBM ammonia) 10 volumes of medtanol and
90 volumes of dkhkn-omethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (l) corresponds to that in the chromatogram
obtained with solution (2).

Disregard any spots due to exciplents.

B. In the Assay) the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 4.5 to 5.5, Appendix V L.

Related substances
Carry out the method for IUjuid chromatography,
Appendix ill D, using the following solutions in mobile
phase A.
(I) Dilute a weighed quantity of the oral solution, if
necessary, to contain 0.02% wlv of Cetirizine Hydrochloride
and filter through a 0.45-~m nylon filter.

(2) Dilute I volume of solution (I) to 100 volumes and
further dilute 2 volumes of the resulting solution to
10 volumes.
(3) Dilute I volume of solution (2) to 4 volumes.

(4) 0.02% wlv of cetitizine impuniy standard BPCRS.

j
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CHROj\L\TOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with Gc;ud;cylsiIy! silica gelfa; ctnomasography (5 jim)
(phenomenex Luna C 18(2) is suitable).

(b) Use gradient elution and the mobile phases described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 230 om.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 17 volumes of acetonitrile and 83 volumes of
waterpreviously adjusted to pH to 1.5 with orthophosphom
acid.
Mobile phase B 35 volumes of acetonitrile and 65 volumes of
waterpreviously adjusted to pH 1.5 with onhophosphoric acid.

Time Mobile phase A Mobile phase 8 Comment
(MInutes) %v/v %v/v

o-SO 100->0 0-+100 lineargradient

SO-&3 0 'DO isocralic

53-54 0->100 100->0 linearg3dlent

54-60 100 0 re·equilibraUon

SYSTEM SUITABIUTY

The test is not valid unless, In the chromatogram obtained
with solution (4), the resolution between the peaks due to
cetirizine and cetirizine impurity B is at least 1.5.

UMITS

In the chromatogram obtained with solution (I):

identify any peak corresponding to impurity A using solution
(4) and the chromatogram supplied with ceu·rizine
impurity standard BPCRS and multiply the area of this peak
by a correction factor of 0.7.

the areas of any peaks corresponding to impurities A, B or G
are not greater than 1.5 times the area of the principal peak
in the chromatogram obtained with solution (2) (0.3%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the total content of impurities is not greater than 5 times the
area of the principal peak in the chromatogram obtained with
solution (2) (1.0%).

Disregard any peak with an area less than the principal peak
in the chromatogram obtained with solution (3) (0.05%).

ASSAY
Cony out the method for liquidchromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(1) Dilute a weighed quantity of the oral solution to contain
0.002% wlv of Cetirizine Hydrochloride and Iilter through a
0.45-~m nylon filter.

(2) 0.002% wlv of cetinzine hydrochloride BPCRS.
(3) 0.02% wlv of eetirizine impurity standard BPCRS.

CHROMATOGRAPHIC CONDiTIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with actade<ylsl7yl silica gelfor chromatography (5 urn)
(Phenomenex Luna C 18(2) is suitable).

(b) Use isocratic elution and the mobile phase described
below.
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(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of230 nm.

(f) Inject 20 ~ of each solution.

MOBILE PHASE

30 volumes of acetonitrile and 70 volumes of
0.0025M potassium dihydrogen onhophosphate, previously
adjusted to pH 1.5 with onhophosphonc acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
cetirizine and cetirizine impurity B is at least 1.5.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral solution,
Appendix V G, and calculate the content of
C21H25CIN203J2HCI, weight in volume, using the declared
content of C2lH25CIN20J,2HCI in cetirizine
hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, B and G listed under
Cetirizine Hydrochloride.

Cetirizine Tablets
Action and use
Histamine H, receptor antagonist; antihistamine.

DEFINITION
Cetirizine Tablets contain Cetirizine Hydrochloride. They are
coated.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of cetlrlzine hydrochloride,
C"H"CIN,O,,2HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 50 mg
of Cetirizine HydrocWoride with 20 mL of absolute ethanol,
filter (Whatrnan GF/C is suitable), evaporate the filtrate and
dry the residue at 60' for I hour. The i'lfrared absorption
spectrum of the residue, Appendix IT A, is concordant with
the referenee spectrum of cetirizine hydrocWoride (RS 456).

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of water, at a temperature of 37°) as the
medium.

PROCEDURE

(I) After 45 minutes withdraw a sample of 10 mL of the
medium, filter and dilute the filtrate with sufficient of the
dissolution medium to give a solution expected to contain
about 0.00050% w/v of Cetirizine Hydrochloride. Measure
the absorbance of this solution, Appendix Il B, at the
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maximum wavelengths at 230 om and at 260 om using the
dissolution medium in the reference cell.
(2) Measure the absorbance of a suitable solution at" cednzme
hydrochloride BPCRS in waterat the maximumwavelengths at
230 nm and 260 om using the dissolution mediwn in the
reference cell and calculate the difference between the two
readings (M) for each measurement.

DETERMINATION OF CONTENT

Calculate the totalcontent of Cetirizine Hydrochloride,
CZlH25ClNzOj,2HCl, in the medium using the values of AA
and from the declared content of CZIH25ClNz03,2HCI in
cetirizine hydrochloride BPCRS.

LIMITS

The amountof cetirizine hydrochloride released is not less
than 80% (Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in mobile
phase A.

(I) Shake a quantity of the powdered tablets containing
20 mg of Cetirizine Hydrochloride with 20 mL of the mobile
phase A, filter through a 0.45-~m nylon filter and use the
filtrate.

(2) Dilute I volume of solution (I) to 100 volumes and
dilute 1 volume of the resulting solution to 5 volumes.
(3) Dilute I volume of solution (2) to 2 volumes.

(4) 0.02% wlv of cetirizine impurity standard BPCRS.

CHROMATOGRAPHIC CONplTIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with oetadecylsilyl silica gelfor chromatography (5 1JIIl)
(Phenomenex Luna CI8(2) is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 30'.

(e) Use a detection wavelength of 230 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobl1e phase A 17 volumes of aaum;tn"/e and 83 volumes of
waler previously adjusted to pH 1.5 with orthophosphoric acid.
Mobile phase B 35 volumes of acetonilrik and 65 volumes of
water previously adjusted to pH 1.5 with orthophosphoriz acid.

Time Mobile phase A MobilephaseB Comment
(Minutes) %v/Y %v/Y

O-SO 100->0 0->'00 inear gladlenl

5C-53 0 100 Isocratic

53-54 Q-.i.100; 100->0 jneer gradient

54-S0 100 0 re-el:plilibfallon

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to

cetirizine and impurity B is at least 1.5.

LIMITS

In the chromatogram obtainedwith solution (1):

identify anypeakscorresponding to impurity A, impurity B
and impurity G using solution (4) and the chromatogram
supplied with cetirizine impun'ty standard BPCRS.Multiply the
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area of any peakcorresponding to impurity A by a correction
factor of 0.7.
the areas of any peaks corresponding to impurities A, B or G
arenot greater than 1.5 times the area of the principal peak
in the chromatogram obtained with solution (2) (0.3%);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtainedwith
solution (2) (0.2%);

the sum of aU impurities is not greater than5 times the area
of the principal peak in the chromatogram obtainedwith
solution (2) (1.0%).

Disregard anypeakwith an area less thanthe area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%)

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions in the mobilephase.
(I) Shake a quantity of the powdered tablets containing
20 mg of Cetirizine Hydrochloride in 100 mL and filter
through a 0.45-~m nylon filter. Dilute 10 mL of the filtrate
to 100 mL with the mobile phase.

(2) 0.002% w/v of cetirizine hydrochloride BPCRS.
(3) 0.02% wlv of cetirizine impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with octade<ylsi/yl silica gelfor chromatography (5 1JIIl)
(Phencmenex Luna CI8(2) is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of30'.

(e) Use a detection wavelength of 230 nm,

(I) Inject 20 ~L of each solution.

MOBILE PHASE

30 volwnes of acetonitrile and 70 volumes of
0.0025M potassium dihydrogen onhophosphate, previously
adjusted to pH 1.5 with orthophosphori< acid.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaks due to
cetirizine and cetirizine impurity B is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of CZIHzsCIN203,2HCI in the tablets
using the declared content of CZIH2SClN203,2HCI in
cetirizine hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A, B and G listed under
Cetirizine Hydrochloride.
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Cetomacrogol Emulsifying Ointment
Action and lise
Emulsifying agent.

Saponification value
Not more than 2.0, Appendix X G. Use 20 g.

Sulfated ash
Not more than0.1%,Appendix IX A.

DEFINITION

Extemporaneous preparation
The following directions apply.

Melt together and stiruntil cold.
The ointment complies with the requirements statedunder Topical
Semi-solid Preparations.

White Soft paraffin
Cetomacrogol Emulsifying Wax
LiquidParaffin

500 •
300 •
200.

Cetrimide Cream
Action and use
Antiseptic.

DEFINITION
Cetrimide Creamcontains the statedpercentage w/w of
Cetrimide in a suitable basis.

Extemporaneous preparation
The following formula and directions apply.

Cetomacrogol Emulsifying Wax
Non-ionic Emulsifying Wax

Action and use
Emulsifying agent.

Extemporaneous preparadon
The following directions apply.

Melt together and stiruntil cold.

CHARACTERISTICS
A white or almostwhite,waxy solid or flakes melting when
heated to a clear almost colourless liquid.

Practically insoluble in water, producing an emulsion;
moderately soluble in ethanol (96%); partly soluble in ether.

IDENTIFICATION
A. Incinerate at a temperaturenot exceeding 4500 until free
from carbon and cool. The residue is negligible (distinction
from Emulsifying Wax).

B. Complies with the test for Sulfated ash.

TESTS
Acid value
Not more than 0.5, Appendix X B.

Refractive index
At 60°, 1.435 to 1.439, Appendix V E.

Solidifying point
45° to 53°, Appendix V B, using the following modifications.
Place in the innertest tube sufficient of the meltedsubstance
to lilt the tube to a depth of about 50 mm. Stir the substance
gentlyand steadily, without scraping the wallof the tube,
while the tube and its contentsare allowed to cool.
The temperature at which the levelof the mercury in the
thermometer remains stationary for a shorttime is regarded
as the solidifying point.

Alkalinity
Dissolve 109 in 10 mL of waterand 10 mL of ethanol
(96%). Not more than 0.5 mL of O.IM hydrochloric acid VS is
required for neutralisation using phenolphthalein solution RJ as
indicator.

Hydroxyl value
175 to 192, Appendix X D. Use 3.5 g.

Melt the Cetostearyl Alcohol and heat with the Liquid
Paraffin to about 60°. Dissolve the Cetrimide in sufficient
Purified Water to produce about 450 g. Add the aqueous
solution to the oily phase when both are at about 60° and
mix. Stir gentlyuntil cool) add sufficient of the Purified
Water to produce 1000 g and mix.
The cream complies with the requirements staid under Topical
Semi-solid Preparations and with thefollowing requirements.

Content of cetrimlde, C17Hl SBrN

88.0 to 106.0%of the stated amount.

IDENTIFICATION
tvlix 1 g with 50 mL of water. The diluted cream complies
with the following tests.

A. To 10 mL add 2 mL of potassium hexacyanoferrate(IIt)
solution. A yellow precipitate is produced.
B. Shake 3 mL of waterwith I mL of 1M sulfuric acid, 2 mL
of chloroform and 0.5 mL of methylorange solution. Add 2 mL
of the dilutedcream, shake and allowto separate. A yellow
colourdevelopsin the chloroform layer.

ASSAY
To a quantity containing 5 mg of Cetrimide add 10 mL of
hot waterand shake gently until dispersed. Add 5 mL of
1M sulfunc acid, 20 mL of chlorofonn and 0.25 mL of dimethyl
yellow solution and titrate with O.OOlM diocty/ sodium
sulfosuednate VS. Each mL of O.OOIM dioayl sodium
sulfosuccinate VS is equivalent to 0.3364 mg of C17H38BrN.

LABELLING
The strength is stated as the percentage w/w of Cetrimide.
When Cetrimide Cream is prescribed or demanded) no
strength being stated) a cream containing 05% wlw shall be
dispensed or supplied.

5 g, or a sufficient quantity
50.

500 •
Sufficient to produce 1000 g

Cetrimide
Cetostearyl Alcohol
liquid Paraffin
Purified Water, freshly boiledand
cooled

800.
200.

Cetostearyl Alcohol
Macrogol Cercstearyl Ether(22)

DEFINITION
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Cetrimide Emulsifying Ointment
Action and use
Antiseptic.

ASSAY
To 0.3 g in a stoppered cylinder, add 10 mL of hot water
and shake until the solid is dispersed. Add 5 mL of
1M su/juric acid, 20 mL of chlorofonn and I mL of dimethyl
yellowand oracet blue2R solution and titrate with
O.OOIM sodium dodecyl sulfate VS. Each mL ofO.OOIM sodium
dodecyl sulfate VS is equivalent to 0.3364 mg ofC17H38BrN.

Extemporaneous preparation
The following directions apply.

Melt together the White Soft Paraffin, Cetostearyl Alcohol
and Liquid Paraffin, add the Cetrimide and stir until cold.

The ointmentcomplies Wlih the requirements statedunder Topical
Semi-solid Preparations and with thejollowing requirements.

Content of cetrimide, C17HJsBrN
2.5 to 3.3% w/w.

shaking, until the chloroform layer no longer changes colour.
Carry out a blank titration on a mixture of 10 mL of the
freshly prepared 8.0% wiv potassium iodide solution, 20 mL
of waterand 40 mL of hydrochloric acid. The difference
between the. titrations represents the amount of potassium
iodate required. Each mL of O.05M potassium iodate VS is
equivalent 10 0.03364 g of C 17H38BrN.

ASSAY
Carry out the Assay described under Cetrimide Solution.

Sterllity
Complies with the leSt for sterility, Appendix XVI A.

Action and use
Hypnotic.

Chloral Hydrate Oral Solution

STERILE CETRIMIDE SOLUTION
DEFINTIlON
Sterile Cetrimide Solution is Cetrimide Solution that has
been sterilised by heatingin an autoclave.

Content of cetrirnlde; Identification
Complies with the requirements stated under Cetrimide
Solution.

500.
270 II
200.
30.

DEFINITION

White Soft Paraffin
Cetostearyl Alcohol
Liquid Paraffin
Cet:rintide

Cetrimide Solution
Cetrimide Cutaneous Solution

Sterile Cetrimide Cutaneous Solution

Action and use
Antiseptic.

DEFINITION
Cetrimide Solution is a cutaneous solution of cetrimide
prepared by appropriately diluting Strong Cetrimide Solution
with Purified Water.

The solution complies with 1Mrequirements stated underLiquids
for CutautoUS Application and with thefollcwing requirements.

Content of cetrlmide, C l 7H3SBrN

95.0 10 105.0% of the staled amount.

IDENTIFICATION
A. To a quantity containing 100 mg of Cetrimide, add 2 mL
of a 5% wlv solution of potassium hexfUYOnofen'au(JII).
A yellow precipitate is produced.

B. Shake together 5 mL of water, I mL of 1M su/juric acid,
2 mL of chloroform and 0.05 mL of methylorange solution; the
chloroform layer is colourless. Add a quantity of the solution
being examined containing 20 mg of Cetrimide and shake.
A yellow colour is produced slowly in the chloroform layer.

C. Yields reaction A characteristic ofbromides) Appendix VI.

ASSAY
To a quantity of the solution containing 1 g of Cetrimide
add 25 mL of chloroform, 10 mL of O.IM sodium hydroxide
and 10 mL of a freshly prepared 8.0% wlv solution of
potassium iodide. Shake well, allow to separate and discard the
chloroform layer: Wash the aqueous layer with three 10-mL
quantities of chlorofonn and discard the washings. Add 40 mL
of hydrochloric acid, cool and titrate with O.05M potassium
iodate VS until the deep brown colour is almost discharged.
Add 2 mL of chlorofonn and continue the titration, with

DEFINITION
Chloral Hydrate Oral Solution is a solution of Chloral
Hydrate in a suitable flavoured vehicle.

The oralsolution complies with the requiremems statedunder Oral
Liquidsand with thefolhnoing requirements. Where appropriate,
the oralsolution alsocomplies with the requirements stared under
Unlicensed Medicines.

Content of chloral hydrate, C,H,CI,O,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To I mL of the oral solution add 2 mL of sodium sulfide
solution; a yellow colour is produced which quickly becomes
reddish-brown. On standing for a short time a red precipitate
may be formed.

B. Dilute a quantity of the oral solution with sufficient water
to produce a solution containing 0.01 % wlv of Chloral
Hydrate. To 10 mL of this solution add 10 mL of a
1.5% wlv solution of l-ethylquinaldinium iodide which has
been filtered through a 0.45-1ffil filter; add 60 mL of propan
2-o/J 5 mL of O.IM ethanolamine and 15 mL of water.
Mix and heat in a water bath at 60° for 15 minutes; a blue
colour is produced.

ASSAY
To a weighed quantity of the oral solution containing 0.125 g
of Chloral Hydrate add 2.5 g of zinc powder, 15 mL of glacial
acetic acidand 30 mL of water. Boil under a reflux condenser
for 30 minutes, cool, filter through absorbent cotton and
wash the residue with water. Combine the filtrate and
washings, add 20 mL of 2M nitric acid and 30 mL of
0.1M. silver nitrate VS, shake vigorously and filter. Wash the
residue with water and titrate the excess of silver nitrate in
the combined filtrate and washings with O.lM ammonium
thiocyanate VS using ammonium iron(Ill) sulfate solution R2 as
indicator. Each mL of O.lM silvernitrate VS is equivalent to
5.513 mg of C,H3Cl,O,. Determine the weight per mL of the
oral solution, Appendix V G, and calculate the content of
C2H3Ch02J weight in volume.
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Chlorambucil Tablets
Action and use
Cytotoxic alkylatlng agent.

DEFINITION
Chlorambucil Tablets contain Chlorambucil. They are
coated.
The tablets ecmp/y with the requirements slatedunderTablets and
with thefollowing requirements.

Content of chlorambucil, C14HJ9ChNOz
90.0 to 110.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 10 mg
of Chlorambucil with 10 mL of 2M hydrochloric acid, allowto
stand for 30 minutes, shaking occasionally, and filter.
To 5 mL of the filtrate add 0.5 mL of potassium
tetraiodomercurate solution; a precipitate is produced. To the
remainder of the filtrate add 0.15 mL of dilute potassium
pemranganate solution; the colourof the perrnanganate is
discharged.

TESTS
Uniformity of content
Tablets containing less than2 mg and/or less than 2%wlw
of Chlorambucil complywith the requirements stated under
Tablets using the following method of analysis.
Carryout the method for liquid chromatography,
Appendixill D, usingthe following solutions.
(1) Dissolve one tablet as completely as possiblein 10 mL of
0.1 M hydrochloric acid, add 40 mL of a«umiuil. and mix for
5 minutes with the aid of ultrasound. Add sufficient
acewm"tn1e to produce a solutioncontaining 0.002% wlv of
chlorambucil, filter through a glassmicrofibre filter
(Whabnan GFIC is suitable), discarding the first 20 mL of
filtrate, and use the filtrate.
(2) 0.0020% wlv of chlorambucil BPCRS in a mixture of
I volume ofO.IM hydrochloric acidand 9 volumes of
aatonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with end-capped oetade<ylsilyl silica gelfor chromatography
(10 urn) (~Bondapak CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 2 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 run.
(I) Inject 20 ~ of each solution.

MOBILE PHASE

40 volumes of 0.02M potassium dihydrog", onhophosphace and
60 volumes of aceumiuile.

DETERMINATION OF CONTENT

Calculate the contentof C14H19CI2N02 in the tabletusing
the declared contentof C14H19ChN02 in
chlorambucil BPCRS.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions.
(I) Dissolve as completely as possible a quantity of the
powdered tablets containing 10 mg of Chlorambucil in a
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mixture of 25 mL of O.IM hydrochloric acidand 100 mL of
acetonitrile by mixing for 10 minutes with the aid of
ultrasound. Dilute to 250 mL with acetonitrile, filter through
a glass microfibre filter (Whatman GF/C is suitable),
discarding the first 20 mL of filtrate, and dilute 50 mL to
100 mL with a mixture of I volume of O.IM hydrochloric acid
and 9 volumes of acetom·trik.
(2) 0.0020% wlv of chlorambucil BPCRS in a mixture of
I volume of 0.1 M hydrochloric acidand 9 volumes of
acetonitrile.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Unifonnity
of contentmay be used.

DETERMINATION OF CONTENT

Calculate the contentof C14Hl9ChN02 in the tablets using
the declared contentof CUH19CI2N02 in
chlorambllcil BPCRS.

Chloramphenicol Capsules
Action and use
Antibacterial.

DEFINITION
Chloramphenicol Capsules contain Chloramphenicol.

The capsules comply with the requirements statedunder Capsules
and with thefollowing requirements.

Content of chloramphenicol, CIIHI2ClzNzOs
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Suspend a quantity of the contentsof the capsules containing
0.1 g of Chloramphenicol in 60 mL of water and extract with
two 20-mL quantities of petroleum spin't (boiling range, 120" to
16(1'). Wash the combined extracts with two 15-mL
quantities of water, add the washings to the aqueous layer,
extract with fourSQ-mL quantities of ether and evaporate the
combined etherextracts. The residue complies with the
following tests.
A. Carry out the methodfor thin-layer chromatographyJ
Appendix ill A, usingthe foJIowing solutions in eUlanoi
(96%).

(1) 1% wlv of the residue.

(2) 1% wlv of chlorampheni<ol BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GFZ54'

(b) Use the mobile phase as described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, allowit to dry in airand
examine under ultraviolet light (254 nm).

MOBILE PHASE

1 volume of water, 10 volumes of methanol and 90 volumes of
chloroform.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. Dissolve 10 mg of the residue in 2 mL of ethanol (50%),
add 4.5 mL of 1M su/fun" add and 50 mg of zinc powder and
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allow to stand for 10 minutes. Decant the supernatant liquid
or filter if necessary. Cool the resulting solution in ice and
add 0.5 mL of sodium nitrite solution and, after 2 minutes, 1 g
of urea followed by 1 mL of 2-naphlhol soluuim and 2 mL of
10M sodium hydroxide; a red colour is produced. Repeat the
test omitting the zinc powder; no red colouris produced.

TESTS
Dissolution
Complywith the requirements forMonographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of O.IMhydrodJlori< acid, at a temperature of
37°, as the medium.

PROCEDURE

After45 minuteswithdrawal 0 mL sampleof the medium
and measure the absorbance of the filtered sample, suitably
dilutedwith a.1M hydrochloric acidif necessary, at the
maximum at 278 nm, Appendix ITB, using O.IM hydrochloric
add in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of chloramphenicol)
ClIH12ChNlOj, in the medium taking 297 as the value of
A(t %, 1 cm) at the maximum at 278 run.

2-Amino-l-(4-nitrophenyl)propane-l,3-dlol
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(1) Shake a quantity of the contents of the capsules
containing 40 mg of Chloramphenicol with 100 mL of the
mobilephase for 10 minutes, add sufficient mobile phase to
produce 200 mL, mix and filter.

(2) 0.0002% wlv of 2-amitw-I-(4-nilrophenyl)propane-I,3
diolBPCRS in the mobile pbase.

(3) 0.005% wlv of each of chlurampheni<ol BPCRS and
2-amino-l-(4-nitwphenyl)propane-I,3-diol BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underAssaymay
he used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks
corresponding to chloramphenicol and 2-amino-l-(4
nitropbenyl)propane-l,3-diol is at least 8.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of anypeak corresponding to 2-amino-I-(4
nitrophenyl)-propane-l,3-diol is not greater than the area of
the peak in the chromatogram obtained with solution (2)
(1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Dissolve a quantity of the mixed contents of 20 capsules
containing 0.2 g of Chloramphenicol in 800 mL of water,
warming if necessary to effect solution,and add sufficient
water to produce 1000 mL. Dilute 25 mL of this solution to
50 mL with the mobile phase.
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(2) Dilute 1 voloo,e ofa 0.1% wlv solution of
chloramphenicol BPCRS in water to 10 volumes with the
mobile phase.
(3) 0.005% wlv of each of chloramphenicol BPCRS and
'2-amino-l-(4-nitwphenyl)propane-I,3-diol BPCRS in the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-<apped ocuulecy/Sllyl silica gelfor chromarography
(5 pm) (Nucleosil C18 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of278 nm,

(1) Inject 10 1'1. of each solution.

MOBILE PHASE

1 volume of glacial acetic acid, 15 volumes of acetonitrile and
85 volwnes ora 0.21% wlv solution of sodium
pentamsdfonate.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks
corresponding to chloramphenicol and 2-amino-l-(4
nitrophenyl)propane-l,3-diol is at least 8.0.

DETERMINATION OF CONTENT

Calculate the content of CllHIlClzN20j in the capsules
using the declared content of CllHIlCl2NlO, in
chlorampheni<ol BPCRS.

Chloramphenicol Ear Drops
Action and use
Antibacterial.

DEFINITION
Chloramphenicol Ear Drops area solutionof
Chloramphenicol in a suitable vehicle.
The eardrops comply with the requirements stated under Ear
Preparations and with the following requirements.

Content of chloramphenicol, CllH12CI2N!Os
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions in ethanol
(96%).

(1) Dilute a volume of the ear drops containing 0.1 g of
Chloramphenicol to 10 mL.

(2) 1% wlv of chlurampheni<ol BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGF154 •

(b) Use the mobile phase as described below.

(c) Apply 1 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in airand
examine under ultraviolet light ('254nm).
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MOBILE PHASE

1 volume of warer, 10 volumesof methanol and 90 volumes of
chloroform.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. Dilute a volume of the ear drops containing 50 mg of
Chloramphenicol to 10 mL with ethanol (50%). To 2 mL
add 4.5 mL of 1MsulfUric acidand 50 mg of zinc powder and
allow to stand for 10 minutes. Decant the supernatant liquid
or filterif necessary. Cool the resulting solution in ice and
add 0.5 mL of sodium nitJite solution and, after2 minutes, 1 g
of urea followed by I mL of 2-naphthol solution and 2 mL of
101\1 sodium hydroxide; a red colouris produced. Repeat the
test omitting the zinc powder; no red colour is produced.

TESTS
2-Arnino-I-(4-n1trophenyl)propane-I,3-diol
Carry out the method for liljuid chromarography,
Appendix ill D, using the following solutions.
(1) Dilute a volumeof the eardropswith sufficient of the
mobile phase to produce a solution containing 0.050% wlv of
Chloramphenicol.
(2) 0.0025% wlv of 2-amino-l-(4-nirropherryl)propane-J,3
diolBPCRS in the mobile phase.

(3) 0.005% wlv of each of chlorampheni<ol BPCRS and
2-amino-I-(4-nirrophenyl)propane-I,3-diol BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underAssaymay
be used.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution factor betweenthe peaks
corresponding to chloramphenicol and 2-amino-l-(4
nitrophenyl)propane-I,3-diol is at least 8.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeakcorresponding to 2-amino-l-(4
nlrrophenylj-propane-Lj-dlol is not greater than the area of
the peak in the chromatogram obtained with solution (2)
(5%).

ASSAY
Carry out the methodfor liqm'd chromatography,
Appendixill DJ using the following solutions.
(I) Dilute a volwne of me eardrops containing 25 mg of
Chloramphenicol to 50 mL wil:h water, mix and dilute
J volumeof the resulting solution EO 5 volwnes with the
mobile phase.
(2) Dilute I volume of a 0.1% wlv solution of
chlorampheni<ol BPCRS in water to 10 volumes with the
mobile phase.

(3) 0.005% wlv of each of chlorampheni<oI BPCRS and
2-antino-J-(4-nirrophenyl)propane-J,3-diol Bl'CRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-capped octadecylsilyl silica gelfor chromarography
(5 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elutionand the mobilephasedescribed
below.
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(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 278 nm.

(I) Inject I0 ~L of each solution.

MOBILE PHASE

I volumeof glacial acetic acid, 15 volwnes of acetonitrile and
85 volumesof a 0.21% w/v solution of sodium
pentanesulfonate.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks
corresponding to chloramphenicol and 2-amino-l-(4
nitrophenyl)propane-I,3-diol is at least 8.0.

DETERMINATION OF CONTENT

Calculate the contentof C]IHI2CI2N20j in the eardrops
using the declared contentof CllHI2Cl2N20j in
chlorampheni<oI BPCRS.

STORAGE
Chloramphenicol Ear Drops should be protected from light.

Chloramphenicol Eye Drops
Action and use
Antibacterial.

DEFINTI10N
Chloramphenicol Eye Drops area sterilesolution of
Chloramphenicol in Purified Water.
The <rye drops comply with the requirements stared underEye
Preparations and with thefollowing requirements.

Content of chloramphenicol, CuHuC1zNzOs
90.0 to 110.0% of the stated amount.

IDENTIFICATION
To a volumeof the eye drops containing 50 mg of
Chloramphenicol add IS mL of waterand extract with four
25-mL quantities of ether. Combine the extracts and
evaporate to dryness. The driedresidue complieswith the
following tests.
A. Carry out the method for thin-layer chromarography,
Appendix III A, using the following solutions in ethanol
(96%).

(I) 1% wlv of the residue.

(2) 1% wlv of chloramphenicol BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF254.

(b) Use the mobile phase as described below.

(c) Apply I J!L of each solution.

(d) Develop the plate to IS em.

(e) Afterremoval of the plate, allowit to dry in airand
examine under ultraviolet light (254 nm).

MOBILE PHASE

I volumeof water, 10 volumes of methanol and 90 volumes of
chlorofonn.

CONFI&\tATION

The principal spot in the chromatogram obtainedwith
solution (I) corresponds to that in the chromatogram
obtained with solution (2).
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B. Dissolve 10 mg of the residue in 2 mL of ethanol (50%),
add 4.5 011. of 1M sulfuric acidand 50 mg of zinc powder and
allow to stand for 10 minutes. Decant the supernatant liquid
or filterif necessary. Cool the resulting solution in ice and
add 0.5 mL of sodium nitrite solution and, after 2 minutes, 1 g
of urea followed by I mL of 2-naphthol solution and 2 011. of
10M sodium hydroxide; a red colour is produced. Repeat the
test omitting the zinc powder; no red colour is produced.

TESTS
Acidity or alkalinity
pH, 7.0 to 7.5, Appendix V 1..

2-Amino-l-(4-nltrophenyl)propane-l,3-dlol
Carry our themethod for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Dilute a volume of the eye drops with sufficient of the
mobile phase to produce a solution containing 0.05% w/v of
Chloramphenicol.
(2) 0.004% wlv of 2-amino-I-(4-nitrophenyl)propane-I,3
diDl BPCRS in the mobile phase.

(3) 0.005% wlv of each of chloramphenicol BPCRS and
2-amino-I-(4-nitrophenyl)propane-I,3-diol BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Assay may
be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3») the resolution factor between the peaks
corresponding to chloramphenicol and 2-amino-l-(4
nirrophenyljpropane-Lf-diol is at least 8.0.

LIMlTS

In the chromatogram obtained with solution (1):

the area of anypeak corresponding to 2-amino-I-(4
nitrophenyl)-propane-l,3-diol is not greater than the area of
the peak in the chromatogram obtained with solution (2)
(8%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D) using the following solutions.
(I) Dilute a volume of the eye drops containing 5 mg of
Chloramphenicol to 50 mL with the mobilephase.
(2) Dilute 1 volume of a 0.1%wlv solution of
chloramphenicol BPCRS in water to 10 volumeswith the
mobile phase.
(3) 0.005% wlv of each of chloramphenicol BPCRS and
2-amino-I-(4-nitrophenyl)propane--I,3-diol BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-capped oaade<ylsilyl silica gelforchromaUJgmphy
(5 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below. .

(c) Use a flow rateof 2 mLper minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 278 run.
(I) Inject I0 ~L of each solution.
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MOBILE PHASE

1 volumeof glacial acetic acid, 15 volumes of acetonitrile and
85 volumesof a 0.21% wlv solution of sodium
pentanesulJonate.

SYSTEM SUITABILITY

The Assayis not valid unless, in the chromatogram obtained
with solution(3), the resolution factor between the peaks
corresponding to chloramphenicol and 2-amino-I-(4
nitrophenyl)propane-I,3-diol is at least 8.0.

DETERMINATION OF CONTENT

Calculate the content of CllH12ChN205 in the eye drops
using the declared content of CllHl2ChN205 in
chIorampheni<ol BPCRS.

STORAGE
Chloramphenicol Eye Drops should be protected from light.

Chloramphenicol Eye Ointment
Action and use
Antibacterial.

DEFINlTION
Chloramphenicol Eye Ointment is a sterile preparation
containing Chloramphenicol in a suitable basis.
The eye ointment complies with the requirements SUIted under Eye
Preparadom and with thejollowing requirements.

Content of chloramphenicol, CnHI1ClzN10S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Mix a quantity of the eye ointmentcontaining 30 mg of
Chloramphenicol with 10 mL of petroleum spirit (boiling range,
4fJ'UJ 6fJ'), centrifuge and discard the supernatant liquid.
Repeat thisprocedure using three ID-mL quantities of the
same solvent. The dried residue complieswith the following
tests.
A. Carry out the method for thin-layer chromaUJgmphy,
Appendix ill A) using the following solutions in ethanol
(96%).

(1) 1% wlv of the residue.

(2) I% wlv ofchloramphenicol BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGF254•

(b) Use the mobile pbase as described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate) allow it to dry in airand
examine underuhraviolet light (254 nm).

MOBILE PHASB

I volumeof water, 10 volumes of methanol and 90 volumesof
chlorofomt.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds to that in the chromatogram
obtained with solution (2).

B. Dissolve 10 mg of the residue in 2 mL of ethanol (50%),
add 4.5 011. of 1MSUlfuric acid and 50 mg of zincpowder and
allow to standfor 10 minutes. Decant the supernatant liquid
or filter if necessary. Cool the resulting solutionin ice and
add 0.5 mL of sodium nitrite solution and, after 2 minutes, 1 g
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of urea followed by 1 mL of 2-naphlhol solution and 2 mL of
10M sodium hydroxide; a redcolour is produced. Repeat the
test omitting the zinc powder, no red colour is produced.

TESTS
2-Am!no-l-(4-nitrophenyl)propane-l,3-diol
Carry out the method for liquidchromalbgraphy,
Appendix ill D, using the following solutions.
(1) Suspend a quantity of the eye ointment containing 40 mg
of Chloramphenicol in 50 mL of petroleum spirit (boiling
range~ 4fF UJ 6Cf) andextract with successive quantities of2S,
25, 15 and 15 mL of a warm 0.21% wlv solution. of sodium
pemanesdfonaie. Combine the extracts, add 15 mL of
acetonitrile. and 1 mL of glacial acetic acid, mix anddilute to
100 mL with a 0.21% w/v solution of sodium pentanesulfonate.
Filter the resulting cooled solution through a O.7-~m glass
filter and then through a 0.45-fUIl nylon filter.

(2) Dilute 1 volume of a 0.04% wlv solution of 2-amino-l-(4
nitrojJhenyl)propane-l,3-<1iol BPCRS in waterto 100 volumes
with the mobile phase.

(3) 0.005% wlv of each of chloramphenicol BPCRS and
2-amino-l-(4-nitrojJhenyl)propane-l,3-dioi BPCRS in the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underAssay may
be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution faaor between the peaks
corresponding to cWoramphenicol and 2-amino-l-(4
nitrophenyl)propane-I,3-diol is at least 8.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to 2-amino-I-(4
nitrophenyl)-propane-l,3-diol is not greater thanthe area of
the peak in the chromatogram obtained with solution (2)
(1%).

ASSAY
Carry out the method for liquidchromalbgraphy,
Appendix ill 0, using the following solutions.

(I) Suspend a quantity of the eye ointment containing 10 mg
of Chloramphenicol in 50 mL of petrolcum spirit (boiling
range~ 4Cf to 6Cf) and extract with successive quantities of 25,
25, 15 and 15 mLof a warm 0.21% wlv solutionof sodium
pentanesulfonate. Combine the extracts, add 15 mL of
acetonitrile and 1 mL of glacial acetic acid) mix and dilute to

100 mL with a 0.21%wlv solution of sodium pentanesu/fonate.
Filter the resulting cooled solution through a 0.1-llm glass
lilter and then through a 0.45-fUIlnylon filter.

(2) Dilute I volume of a 0.1 % wlv solution of
chloramphenitol BPCRS in water to 10 volumes with the
mobile phase.
(3) 0.005% wlv of each of chloramphenicol BPCRS and
2-amino-l-(4-nitrojJhenyl)propane-l,3-dioi BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-eapped octadecylsi1yl silica gelfor chromatography
(5 urn) (Nueleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.
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(d) Use an ambient column temperature.
(e) Use a detection wavelength of 278 run.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

1 volumeof glacialacetic acid, 15 volumes of acetoniuile and
85 volumes of a 0.21%·wlv solution of sodium
pentanesulfonate.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3)~ the resolution factor between the peaks
corresponding to chloramphenicol and 2-amino-I-(4
nirrophenyljpropane-La-dlol is at least 8.0.

DETERMINATION OF CONTENT

Calculate the content ofCn H 12ChN20 j in the eye ointment
using the declared contentof ClIHI2ClzN20j in
chloramphenicol BPCRS.

Chloramphenicol Sodium Succinate
Injection
Action and use
Antibacterial.

DEFINITION
Chloramphenicol Sodium Succinate Injection is a steriJe
solutionof Chloramphenicol Sodium Succinate in Waterfor
Injections. It is prepared by dissolving Chloramphenicol
Sodium Succinatefor Injection in the requisite amount of
Water for Injections.
1M injection complies wilh the requirements statedunder
Parenteral Preparations.

STORAGE
Chloramphenicol Sodium Succinate Injection should be used
immediately after preparation but, in any case, within the
period reconunended by the manufacturer whenprepared
andstoredstrictly in accordance with the manufacturer's
instructions.

CHLORAMPHEMCOLsonlliM
SUCCINATE FOR INJECTION
DEFINITION
Chloramphenicol Sodium Succinate for Injection is a sterile
material consisting of Chloramphenicol SodiumSuccinate
with or without excipients. It is supplied in a sealed
container.
The contmtsof the sealed container comply with the requiremenu
for Powders for Injections or lnfusions statedunderParenteral
Preparations and with thefollowing requirements.

Content of chloramphenicol sodium succinate,
calculated as CuHnC12N;!Os

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A~ using the following solutions in acetone.
(1) Dissolve a sufficient quantity of the contentsof the sealed
container to produce a solution containing die equivalent of
1% wlv of chloramphenicol.
(2) 1% wlv of chloramphenicol sodium succinate BPCRS.
(3) 1% wlv of chloramphenicol BPCRS.
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CHROJ.LATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGFZ54 .

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.
(e) Afterremoval of the plate, allow it to dry in airand
examine under uhraviolet light (254 nm).

MOBILE PHASE

1 volume of 2M acetic acid, 14 volumes of methanol and
85 volumes of chloroform.

CONFIRMATION

The two principal spots in the chromatogram obtainedwith
solution (1) are similar in positionand size to those in the
chromatogram obtained with solution (2) and their positions
aredifferent fromthatof the principal spot in the
chromatogram obtained withsolution (3).

B. Dissolve 10 mg in I mL of ethanol (50%), add 3 mL of a
J% w/v solution of cakium chloride and 50 mg of zincpowder
and heat on a waterbam for 10 minutes. Filterthe hot
solution) allow to cool, add 0.1 mL of benzoyl chlonde and
shake for I minute. Add 0.5 mL of iron(IlO chloride
solution Rl and 2 mL of chloroform and shake. The aqueous
layer is light violet-red to purple.
C. Yields reaction A characteristic of sodium salts,
Appendix VI.

TESTS
Acidity or alkallnity
pH of a solutioncontaining the equivalent of 20.0% wlv of
chloramphenicol, 6.0 to 7.0, Appendix V L.

Chloramphenicol and chloramphenicol disodium
disuccinate
Carry out the method for liquid chromarography,
Appendix ill D, using the following solutions in the mobile
phase.
(I) Dissolve a sufficient quantity of the contentsof the sealed
container to give a solution containing the equivalent of
0.018% wlv of chloramphenicol.
(2) 0.00050% wlv of chloramphenkol BPCRS.
(3) 0.00050% wlv of chloramphenkol disodium
disuccinate EPCRS.
(4) 0.00050% wlv of each of chloramphenkol disodium
disuccinate EPCRS and chloramphenicol BPCRS and a
sufficient quantity of the contents of the sealed container to
give a solutioncontaining the equivalent of 0.025% wlv of
chloramphenicol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecyiSl7yl silica gelfor chromatography (5 um)
(UChrosorb RP-18, Hypersil ODS and Polygosil CI8 5 urn
are suitable).

(b) Use isocratic elution and the mobilephase described
below.
Cc) Use a flowrateof 1 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 275 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

5 volumes of a 2% wlv solution of onhophosphoric acid,
40 volumes of methanol and 55 volumes of WalD"o
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SYSTEM SUITABILITY

The test is not valid unless the two peaks in the
chromatogram obtained with solution (4) corresponding to
those in the chromatograms obtained with solutions (2) and
(3) are clearly separated from the peaks corresponding to the
two principal peaksin the chromatogram obtained with
solution (1). If necessary, adjust the methanol content of the
mobilephase.

LIMITS

In the chromatogram obtained with solution (I):

the areas of any peakscorresponding to chloramphenicol and
chloramphenicol disodium disuccinate arenot greater than
those of the principal peaks in the chromatograms obtained
with solutions (2) and (3) respectively (2% of each).

Water
Not more than5.0% w/w, Appendix IX C. Use 0.5 g.

Bacterial endotoxins
Carry out the test for bacterial endotoxins, Appendix XN C.
Dissolve the contentsof the sealed container in walei'BET to
give a solutioncontaining 10 mg per mL (solution A).
The endotoxinlimit of solution A is 2.0 IU per mL.

ASSAY
Determine the weight of the contentsof 10 containers as
described in the test for unijonnity of weight,
Appendix XU C1, Powders for Parenteral Administration.
Dissolve a quantity of the mixed contentsof the
10 containers containing the equivalent of 0.2 g of
chloramphenicol in water and add sufficient water to produce
500 mL Dilute 5 mL of this solution to 100 mL with water
and measure the absorbame of the resulting solutionat the
maximum at 276 om, Appendix IT B. Calculate the content
of chloramphenicol, C llHj2CI2Nz05, in a container of
average content weight taking 297 as the value of
A(I %, 1 cm) at the maximum at 276 nm.

STORAGE
The sealedcontainer should be protected from light.

LABELLING
The label of the sealed container states the quantity of
Chloramphenicol Sodium Succinate contained in it in terms
of the equivalent amountof chloramphenicol.

Chlordiazepoxide Capsules
Action and use
Benzodiazepine.

DEFINlTION
Chlordiazepoxide Capsules containChlordiazepoxide
Hydrochloride.

The capsules comply with the requirements statedunderCapsules
and with thefollowing requirements.

Content of chlordiazepoxide hydrochloride,
C•.Ht.CIN30 ,HCl
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the following procedure protected from light.
Shakea quantity of the mixed capsule contents containing
20 mg of Chlordiazepoxide Hydrochloride with 150 mL of
O.IM hydrochlori< acid for 20 minutes. Add sufficient 0.1 M

hydrochlori< acid to produce 200 mL and filter. Dilute 10 mL
of the filtrate to 100 mL with O.IM hydrochloric acid. The light
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absorption, Appendix II B, in the range 230 to 350 nm
exhibits two maxima, at 246 nm and 308 nm.

B. In the Assay, the chromatogram obtainedwith solution
(1) shows a peakwith the same retention time as the
principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements forMonographs of the British
Pharmacopoeia in the dissolution testfor UZh1elS andcapsules,
Appendix XII B1.

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL OfO.lM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

After45 minuteswithdraw a sampleof the medium and
measure the absorbance of a layerof suitable thickness of the
filtered sample, suitably dilutedwith the dissolution medium
ifnecessary, at the maximum at 308 run,Appendix IT B
using O.IM hydrochloric acid in the reference cell.

DETERMINATION OF CONTENT

Calculate the totalcontent of chlordiazepoxide hydrochloride"
CI~14C1N30,HCI, in the medium taking 292 as the value
of A(I %, 1 em) at the maximum at 308 urn.

Related substances
Carry out the method fqr liquidchromatography,
Appendixill D, usingthe following solutions prepared
immediately beforeuse and protected from light.
(1) Shake a quantity of the mixed capsule contents
containing 20 mg of Chlordiazepoxide Hydrochloride with
50 mL of the mobile phase, dilute to 100 mL with the
mobile phase and filter.
(2) Dilute 3 volumes of solution (I) to 100 volumes with the
mobile phase.
(3) Dilute 2 volumes of solution (1) to 100 volumes with the
mobile phase and dilute I volumeof this solution to
10 volumes with the mobile phase.
(4) 0.00004% wlv of aminochlorobenzophenone(imputity C) in
the mobilephase.
(5) 0.0002% w/v of chlordiazepoxide impurity A EPCRS and
0.0002% wlv of chlordiazepoxide hydrochloride BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with ocU1d«ylsilyl silica gelfor chromatography (5 urn) (Waters
Symmetry C18 is suitable).

(b) Use lsocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 urn.

(1) Inject 10 ~L of each solution.

(g) For solutions (1) and (4) allow the chromatography to
proceedfor 6 times the retention time of the peakdue to
chlordiazepoxide.

MOBILE PHASE

Equal volumes of acetonitrile and water.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with soiution (5), the resolution between the peaksdue to
impurity A and chlordiazepoxide is at least 5.0.

When the chromatograms arerecorded under the prescribed
conditions the retention times relative to chlordiazepoxide
(retention time about 3.6 min) are impurity A, about 0.7 and
impurity C, about 3.9.

LIMITS

In the chromatogram obtainedwith solution (I):
the area of any peakdue to impurity A is not greater than
the areaof the principal peak in the chromatogram obtained
with solution (2) (3%);

the area of anypeak due to impurity C is not greater than
the area of the principal peakin the chromatogram obtained
with solution (4) (0.2%);

the area of any oilier secondary pooh is not greater than the
area of the principal peak in the chromatogram obtainedwith
solution (3) (0.2%);

the Stull of the impurities is not greater than 3.4%.

Disregard any peakwith an area less thanhalf the area of the
area of the principal peakin the chromatogram obtainedwith
solution (3) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
AppendixIII D, using the following solutions prepared
immediately beforeuse and protected from light.
(l) Shakea quantity of the mixed contentsof 20 capsules
containing 20 mg of Chlordiazepoxide Hydrochloride with
50 mL of the mobile phase, dilute to 100 mL with the
mobile phase and filter. Dilute 10 mL of this solution to
100 mL with the mobile phase.

(2) 0.002% wlv of chlordiazepoxide hydrrx:hloride BPCRS in
the mobile phase.
(3) 0.0002% wlv of chlordiazepoxide impun·ty A EPCRS and
0.0002% wlv chlordiazepoxide hydrochloride BPCRS in mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and chlordiazepoxide is at least 5.0.

DETERM.INATION OF CONTENT

Calculate the content of C16HI4ClN30,HCI in the capsules
using the declared content of CusH14CIN30,HCI in
chlordiazepoxide hydrochloride BPCRS.

STORAGE
Chlordiazepoxide Capsules should be protected from light.
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Chlordiazepoxide Tablets
Chlordiazepoxide Hydrochloride Tablets

Action and use
Benzodiazepine.

DEFINITION
Chlordiazepoxide Tablets contain Chlordiazepoxide
Hydrochloride.

The tablets comply with the requirements statedunder Tablets and
with thejolwwing requirements.

Content of chlordiazepoxide, C1,"14CIN30
95.0 to 105.0%of the stated amount.

IDENTIFICATION
A. Shake 10 whole tablets with 150 mL of O.lMhydrothlonc
acid for 20 minutes, add sufficient O. JM hydrochloric acid to
produce 250 mL and filter. Dilute 10 mL of the filtrate with
sufficient O.1M hydrochloric acid to produce a solution
containing the equivalent of 0;0010% wlv of
chlordiazepoxide. The light absorption, Appendix II B, in the
range230 to 350 run exhibits two maxima, at 246 nm and
308 urn.
E. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements forMonographs of the British
Pharmacopoeia in the dissolulion UStfor tablets and capsules,
Appendix Jill B1.

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 100 revolutions
perminute.
(b) Use 900 mL ofO.1M hydrochlorit acid, at a temperature of
37°, as the medium.

PROCEDURB

After 45 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample, suitably diluted
with the dissolution medium if necessary, at the maximum at
308 urn, Appendix 1I Busing O.IM hydrochlonC acid in the
reference ceU.

DETERMINATION OF CONTENT

Calculate the total content of chlordiazepoxide,
C1Jl14ClN30, in the medium taking 327 as the value of
A(I %, I cm) at the maximum at 308 urn.

Related substances
Carry out the method for liquid chromotography,
Appendix III D, using the following solutions prepared
inunediately before use and, protected from light.
(1) Shake a quantity of powdered tablets containing the
equivalent of 20 mg of chlordiazepoxide with 50 mL of the
mobile phase, dilute to 100 mL with the mobilephase and
filter.
(2) Dilute 3 volume of solution (I) to 100 volumes with the
mobile phase.
(3) Dilute 2 volumes of solution (I) to 100 volumes with the
mobile phase and dilute 1 volume of this solution to
10 volumes with the mobile phase.
(4) 0.00004% wlv of aminothlorobenzophenone in the mobile
phase.
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(5) 0.0002% wiv of chlordiazepoxide impuni,y A EPCRS and
0.0002% wlv of chlordiazepoxide hydrochloride BPCRS in the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with oaaduylsilyl silica gelfor chromatography (5 JUIl) (Waters
Symmetry CI8 is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 om.
(I) Inject 10 ~L of each solution.

(g) For solutions (I) and (4) allow the chromatography to
proceed for 6 times the retention timeof the peak due to
chlordiazepoxide.

MOBILE PHASE

Equal volumesof acetonitrile and water.

SYSTEM SUITABIUTY

The test is not validunless, in thechromatogram obtained
with solution (5), the resolution between the peaks due to
impurity A and chlordiazepoxide is at least5.0.
When the chromatograms arerecorded under the prescribed
conditions the retention timesrelative to chlordiazepoxide
(retention time about 3.6 min) are impurity A, about 0.7 and
amincchlorobenzophenone, about 3.9.

UMITS

In the chromatogram obtained with solution (1):

the area of anypeakdue to impurity A is not greater than
the area of the principal peakin the chromatogram obtained
with solution (2) (3%);

the area ofanypeak due to aminoch1orobenzophenone is not
greater than the area of the principal peak in the
chromatogram obtained with solution (4) (0.2%);

the area of anyothersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%);

the sum of all impurities is not greater than 3.4%.
Disregard anypeakwithan area less than half the area of the
principal peakin the chromatogram obtained withsolution
(3) (0.1%).

ASSAY
Carry out the method for IUjuid chromatography,
Appendix ill D, using the following solutions prepared
immediately before use and protected from light.
(I) Weigh and powder 20 tablets. Shake a quantity of
powdered tablets containing the equivalent of 20 mg of
chlordiazepoxide with 50 mL of the mobile phase, dilute to
100 mL with the mobile phase and filter. Dilute 10 mL of
this solution to 100 mL with the mobile phase.

(2) 0.002% wlv of chlordiazepoxide hydrochloride BPCRS in
the mobile phase.
(3) 0.0002% wlv of chlordiazepoxide impun'ty A EPCRS and
0.0002% wlv of chlordiazepoxide hydrochloride BPCRS in
mobilephase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.
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SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solurion (3), the resolution between the peaks due to
impurity A and chlordiazepoxide is at least 5.0.

DETERMINATION OF CONTENT

Calculate the content of C16H1"ClN30 in the tablets using
the declared content of Cl6Hl4CIN30,HCI in
chlordiazepoxide hydrochloride BPCRS. Each mg of
C I6H14CIN30,HCI is equivalent to 0.8916 mg of
C,oH14C1N30.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of chlordiazepoxide.

Chlorhexidine Gluconate Eye Drops
ChJorhexidine Digluconate Eye Drops

NOTE: This monograph has bun develt>ped to coverunlicensed
formulations.

Action and use
Antiseptic.

DEFINITION
Chlorhexidine Gluconate Eye Drops are a sterile solution of
CWorhexidine Gluconate in Purified Water. They areusually
prepared from Chlorhexidine Gluconatc Solution.
The 'tY' drops comply with the requirements stared under Eye
Preparations and with thefollawing requirements. Where
appropriate, the~ drops also comply with the requirements stared
under Unlicensed Medicines.

Content of chIorhexidJne gluconate,
C,,H,oCI,Nlo,2CoH120,
95.0 to 115.0% of the stated amount.

IDENTIFICATION
A. Add 10 mL of concentrated ammonia, drop wise, to a
volume of the eye drops containing the equivalent of 20 mg
of chJorhexidine gluconate which has previously been cooled
in ice. Centrifuge at 3000 rpm for 10 minutes,discard me
supernatant liquid and transfer the residue to a filter which
has previously been treated with water (Whatman GFIF
paperis suitable); allow to stand until the ammonia has
evaporated. Wash the residuewith 10 mL of waterand
dissolve in ethanol (70%). Evaporate the solvent undera
streamof nitrogen and dry the residue at 105 0 for one hour.
The infrared absorption spectrum of the driedresidue,
Appendix ITA, is concordant with the reference spectrum of
chlorhexidine (RS 449).
B. In the Assay, the retention time of the principal peak in
the chromatogram obtained withsolution (1) is the same as
that of the peakdue to chlorhexidine in the chromatogram
obtained with solution (2).

TESTS
Acidity or alkalinity
pH, 5.0 to 7.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the foUowing solutions in the mobile
phase.
(1) Dilute a volumeof the eye drops, if necessary, to produce
a solution containing the equivalent of 0.02% w/v of
chlorhexidine gluconate.
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(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute I volume of solution (2) to 10 volumes.

(4) 0.001% wlv of 4-<hloroaniline.
(5) Dilute I volume of solution (4) and 2 volumes of a
0.0035% wlv solution of chlorhexidine autale BPCRS to
20 volwnes.
When the chromatograms arerecorded underthe prescribed
conditions the retention time of chlorhexidine is about
13 minutes and the relative retention of 4-chIoroaniline is
about 0.3.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsily/ silica gelfor chromatography (5 urn)
(phenomenex Luna CI8(2) is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flow rate of I mL perminute.
(d) Use an ambient column temperature.

(e) Use a detectionwavelength of 254 run.
(I) Inject 50 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
6 times the retention time of chJorhexidine.
Equilibrate the columnwith mobilephase for at least 1 hour.

MOBILE PHASE!

120 volumes of glacial acetic acid, 270 volumes of water and
730 volumes of methanol containing 0.2% wlv of sodium
oaanesufonate.

SYSTEM SUITABILITY

Use the chromatogram obtained with solution (4) to identify
the peakdue to 4-chloroaniline.
The test is not valid unless, in the chromatogram obtained
with solution (5), the resolution between the two principal
peaks is at least 23.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakdue to 4-chloroaniline is not greater that
me area of the principal peakin the chromatogram obtained
with solution (2) (I %);

the area of any secondary peak is not greater than 1.5 times
the area of the principal peakin the chromatogram obtained
with solution (2) (1.5%);

the area of not more thanone secondary peak is greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (1%);

the sum of the areas of all the secondary peaks is not greater
than3.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (3.5%).

Disregard any peakwith an area less than the areaof the
principal peakin the chromatogram obtainedwith solution
(3) (0.1%).

ASSAY
Carry out themethod for liquid chromatography,
Appendix In D, usingthe following solutions.
(I) Dilute a volumeof the eye drops, if necessary, with
sufficient waterto produce a solution containing me
equivalent of 0.02% w/v of chlorhexidine gluconate.

(2) 0.014% wlv of chlorhexidine aatate BPCRS in water.
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CHROMATOGRAPHIC CONDITIONs

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with "",adetylsiJyI silica gelfor chromaUJgraphy (10 um) (Partisil
ODS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 240 am.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

I volume ofperchlonc acid, 35 volumes of methanol and
64 volumes of water.

DETERMINATION OF CONTENT

Calculate the content OfC22H30CI2NIO)2C~1207 in the eye
drops using the declared content of C22HJoChN10 in
chlorhexidine aceuUe BPCRS. Each mg of ~2H30C12N 10 is
equivalent to 1.776 mg of C22HwCl2NIO,2CJIIZ07o

STORAGE
Chlorhexidine Gluconare Eye Drops should be protected
from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of chlorhexidme gluconate.

Chlorhexidine Gluconate Dental Gel
Chlorhexidine Gluconate Gel

Action and use
Antiseptic.

DEFINITION
Chlorhexidine Gluconare Dental Gel is a solution of
Chlorhexidine Gluconate in a suitable water-miscible basis.
The gelcampi", wtih the requirements statedunderTopical Semi
solidPreparations and with 'he follawing requimnents.

Content of chlorhexidine gluconate,
C22H30Cl2NIO,2CJlIZ07
90.0 to 105.0% of the stated amount.

IDENIIFICATION
A. Dispersea quantity of the gel containing 5 mg of
Chlorhexidine Gluconate in 10 mL of water) mix and dilute
to 500 mL with waW. The ki:ht absorprion of the resulting
solution)Appendix II H) in the range 200 to 320 nm exhibits
two maxima) at 231 om and 255 nm, and two minima) at
222 am and 242 am.
B. Place a quantity of the gel on a white tile and add a dtop
of bromine water. A reddish-yellow colouris produced.
C. In the Assay) the chromatogram obtained with solution
(2) shows a peakwith the same retention time as the peak
due to chlorhexidine in the chromatogram obtainedwith
solution (I).

TESTS
Acidity
pH, 5.0 to 7.0, Appendix V L.

4-Chloroanlline
Carry out the method for gas chromawgraphy)
Appendix ill B, using the following solutions.
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Dissolve 80 mg of 2)6-dimethylaniJine (internal standard) in
I mL of 1M hydrochloric acidwith the aid of ultrasound, add
sufficient water to produce 100 mL and dilute i voiume of
this solution to 100 volumes with O.OIM hydrochloric add
(solvent A).

(I) Shake a quantity of the gel containing 0.5 g of
Chlorhexidine Gluconate with 20 mL of a mixture of
20 volumes of ether and 80 volumesof hexane and 5 mL of
0.6M sodium hydrogen carbonate sonnion, allow (0 separate and
discard the lowerlayer. Shakethe upperlayer with anhydrous
sodium sulfate and filterthrough silica-treated filterpaper
(Whatman IPS is suitable), add 100 ~ of heplajluorobutyri<
anhydride and shake for 30 seconds.Allow the solution to
stand for 2 minutes, add 5 mL of 0.6M sodium hydrogen
carbonate solution) shake, allowto separate and use the upper
layer.
(2) Add 2 mL of solvent A to a quantity of the gel
containing 0.5 g of Chlorhexidine Gluconate, shakewith
20 mL of a mixture of 20 volumes of ether and 80 volumes of
hexane and 5 mL of 0.6M sodium hydrogen carbonate solution,
allow to separate and discard the lowerlayer. Shake the
upper layer with anhydrous sodium sulfate and filter through
silica treated filter paper (Whatman IPS is suitable), add
100 ~L of heprajluoroblltyri< anhydride and shake for
30 seconds. Allowthe solution to standfor 2 minutes, add
5 mL of 0.6M sodium hydrogen carbonate solution, shake) allow
to separate and use the upperlayer.

REFERENCE SOLUTIONS

Prepare a series of reference solutions in the following
manner. Dissolve 25 mg of khloroaniline in I mL of
1Mhydrochloric acidwith the aid of ultrasound, add sufficient
water to produce200 mL and dilute I volume to 10 volumes
with the same solvent. To separate 0, 2, 4, 6 and 8 mL
volumes of this solution (containing 0) 25, 50) 75 and 100 ug
of 4-chloroaniline) add 2 mL of solvent A and sufficient
water to produce50 ml., shake with 20 mL of a mixture of
20 volumes of ether and 80 volumes of hexane) and 5 mL of
0.6M sodium hydrogen carbonate solution allow to separate and
discard the lowerlayer. Shakethe upperlayer with anhydrous
sodium sulfate and filter through silica-treated filter paper
(Whatman IPS is suitable), add 100 ~L of heptajluorobutyric
anhydride and shakefor 30 seconds. Allow the solution to
stand for 2 minutes) add 5 mL of 0.6M sodium hydrogen
carbonate solution) shake) allow to separate and use the upper
layer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a glass column (1.5 m x 4 mm) packed with
siJanised diatomaceous suptxn1 (100 to 120 mesh) coated with
15% w/w of cyanopropylmethylphenyl methyl silicone fluid
(OV-225 is suitable).

(b) Use a fl?w rate of 50 mL per minute.

(c) Use a column temperature of 190'.

(d) Use an inlet POrt temperature of 200'.

(e) Use a detector temperature of 270°.
(f) Use nitrogen as the carrier gas.
(g) Use an electroncapture detector.
(h) Inject I ~L of each solution.

Inject the reference solutions and construct a calibration
curveof the concentration of 4-chloroaniline against the ratio
of the area of the peakcorresponding to 4-chloroaniline to
the area of the peakdue to the internal standard.

J
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LIMITS

In the chromatogram obtained withsolution (2) determine
the ratio of the area of any peakdue to 4-chloroaniline to the
area of the peakdue to the internal standard and hence
calculate the content of 4-chloroaniline in me gel. Not more
than 20 ppm.

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.
(1) Add 5 mL of a 0.080% wlv solution of diphenylamine
(internal standard) in the mobile phase to 5 mL of a
0.070% wlvsolution of chlorhexidine acetate BPCRS in the
mobile phase and dilute to 100 mL with the mobile phase.

(2) Mix a quantity of the gel containing 5 mg of
Chlorhexidine Gluconate with sufficient of the mobile phase
to produce 100 mL

(3) Prepare in the same manner as solution (2) but add
5 mL of the internal standard solutionbeforediluting to
lOOmL

CHROMATOGRAPHIC CONDITIONS

<a) Use a stainless steel column (25 em x 4.6 rom) packed
with oaadecylsilyl silica gelfor chromalDgraphy (10 pm)
(Nucleosil-CfS is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1.5 m.Lper minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 urn.

(f) Inject 100 pL of each solution.

MOBILE PHASE

O.OIM sodium oaanesalfonate in methanol (73%) adjusted (Q

pH 3.0 withglacial acetic acid.

DETERMINATION OF CONTENT

Calculate the content ofC22H30C12Nlo,2CC#1207 in the gel
from the declared content of C22H30CI2N10 in chlorhexidim
ac.eUlte BPCRS. Each mg ofC22H30CI2Nlo is equivalent to
1.776 mg ofC"H,oCI2NIO,2CoHI20,.

Chlorhexidine Irrigation Solution
Action and use
Antiseptic.

DEFINITION
Chlorhexidine Irrigation Solution is a sterile solution of
Chlorhexidine Acetate in Water for Irrigation.
Thesolution complies with the requirements staid under
Preparations for Irrigation and Wlih thefollowing requirements.

Content of chlorhexidine acetate,
C;uH30ClzNlo,2CzH40z
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the Assay, the retention time of the principal peakin
the chromatogram obtainedwith solution (1) is the same as
that of the peakdue to chlorhexidine in the chromatogram
obtained with solution (2).

B. To a volumeof the irrigation solutioncontaining 2 mg of
Chlorhexidine Acetate,add 5 mL of a warm 1% wlv solution
of cetrimide, I mL of 5M sodium hydroxide and 1 mL of
bromine water. A deep red colour is produced.
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C. Evaporate or dilute a volume of the irrigation solution
containing 6 mg of ChJorhexidine Acetate to about 5 mL.
The resulting solution yields reaction B characteristic of
acetates, Appendix VI.

TESTS
Acidity
pH, 5.0 to 6.5, Appendix V L.

4-Chloroaniline
Canty out the method for gas chromalDgraphy,
Appendix ill B, using the following solutions.
Dissolve 80 mg of 2,6-dimethylaniline (internal standard) in
1 mL of 1M hydrochloric acid with the aid of ultrasound, add
sufficient water to produce 100 mL and dilute I volumeof
this solution to 100 volumes with O.OIM hydrochloric acid
(solution A).

(I) Shakea volume of the irrigation solutioncontaining
124 mg of Chlorhexidine Acetate with 20 mL of a mixture of
20 volumes of ether and 80 volumesof hexane and 5 mL of
0.61\1 sodium hydrogen caroonale solution, allow to separate and
discard the aqueous layer. Shake the organic layer with
anhydrous sodium sulfate and filter through silica treated filter
paper (Whabnan IPS is suitable), add 100 pL of
heptafluorobutyn'c anhydtide and shake for 30 seconds. Allow
the solution to standfor 2 minutes, add 5 mL of 0.6M sodium
hydrogetl carbonate solution, shake, allow to separate and use
the upper layer.
(2) Add 2 mL of solution A to a volume of the irrigation
solution containing 124 mg of Chlorhexidine Acetate, shake
with 20 mL of a mixture of 20 volumes of ether and
80 volumes of hexane and 5 mL of 0.6M sodium hydrogen
carbonate solution and continue in the same manner as for
solution (1) beginning at the words 'allowto separate ... '.

REFERENCE SOLUTIONS

Prepare a series of reference solutions in the following
manner. Dissolve 25 mg of 4-ehloroaniline in I m.Lof
1M hydrochloric acid with the aid of ultrasound, add sullicient
water to produce 200 mL and dilute I volume [Q 10 volumes
with the same solvent.To separate 0, 2, 4, 6 and 8 mL
volumes of this solution (containing 0, 25, 50, 75 and 100 pg
of 4-ehloroaniline) add 2 mL of solution A and sufficient
water to produce 50 ml, shake with 20 mL of a mixture of
20 volumes of ether and 80 volumes of hexane and 5 mL of
0.6M sodium hydrogen carbonate solution and continue in the
same manneras for solution (1) beginning at the words
'allow to separate .. .".

CHROMATOGRAPHIC CONDITIONS

(a) Use a glass column (1.5 m x 4 rom) packed with acid
washed, silanised diatomaceous support (100 to 120 mesh)
coated with 15% wlw of cyanopropylmelhylphenyl methyl
silicone fluid (OV-225 is suitable).

(b) Use a flow rate of 50 mL per minute.

(c) Use a column temperature of 190'.

(d) Use an inlet port temperature of 200'.

(e)'Use a detectortemperature of 270°.

(f) Use nitrogen as the carrier gas.
(g) Use an electroncapture detector.
(b) Inject 1 pL of each solution.

Inject the reference solutions and construct a calibration
curve of the concentration of 4-chloroaniline against the ratio
of the area of the peakcorresponding to 4-chloroaniline to
the area of the peak due to the internal standard.
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LIMITS

In me chromatogram obtained with solution (2) determine
the ratioof the area of any peakdue to 4-eWoroaniline co the
area of the peak due to the internal standard and hence
calculate the content of 4-chloroaniline in the irrigation
solution. Not more than 1.5 ppm is detected.

Related substances
Carry out the method for liquidchromatography,
Appendixill D, using the following solutions.
(I) Dilute a quantity of the irrigation solutionwith water, if
necessary, to produce a solution containing 0.02% w/v of
Chlorhexidine Acetate.
(2) Dilute I volume of solution (I) to 100 volumes with
mobile phase A.
(3) Dissolve the contentsof a vial of chlorhexidine for system
,uitobili,yEPCRS in 10 mL of mobile phase A.

(4) Dilute I volume of solution (2) to 10 volumes with
mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octode<y/silyl silkagelfor chromatography
(5 pm) (Luna CIS is suitable).

(b) Use gradient elution and the mobile phasedescnbed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 254 om.

(f) Inject I00 ~L of each solution.

MOBILE PHASE

MobikphaseA 20 volumes ofa 0.1% vlv solution of
trifluortXUetic acidin acetonitrile and 80 volumes of a 0.1% v/v
solution of tnjluoroautic acid in water.

Mobile phase B 10 volumes ofa 0.1% vlv solution of
tnftuoroautic add in waterand 90 volumesof a 0.1% vlv
solution of tnjluoroatetic acid in acetonitrile.

TIme MobilephaseA MobilephaseB Comment
(Minutes) (% vlv) (% vlv)

0-2 100 0 lsocratic

2-32 100-.80 0-.20 inear gradient

32-37 80 20 !socratic

37-47 80->,. 20-->30 lineargradient

47-54 ,. 30 Iso<:<alie

54-55 7Q....-}100 30-.. lineargradient

55-M 100 • re-equilibralion

When the chromatograms arerecorded under the prescribed
conditions, the retention timesrelative to chlorhexidine
(retention time about 35 minutes) are: impurity 1., about
0.23; impurity Q, about 0.24; impurity G, about 0.25;
impurity N) about 0.35; impurity B, about 0.36; impurity F,
about 0.5; impurity A, about 0.6; impurity H, about 0.85;
impurity 0, about 0.90j impurity I, about 0.91; impurity JJ
about 0.96 and impurity K, about 1.4.

SYSTEM SUITABJUTY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaksdue to impurity Land
impurity G is at least 3.0;
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the peak-urvalley ratio is at least 2.0, where Hp is the height
above the baseline of the peakdue to impurity Band H; is
the heightabove the baseline of the lowest point of the curve
separating thispeakfrom the peakdue to impurity N.

LIMITS

In the chromatogram obtained with solution (1):

the area of anypeak corresponding to impurity N is not
greater thanthe area of the principal peakin the
chromatogram obtained with solution (2) (I %);

the area of any peakcorresponding to impurity H is not
greater than half the area of the principal peak in the
chromatogram ohtained with solution (2) (0.5%);

the area of anypeak corresponding to impurity A,Jor K is
not greater than 0.4 times the area of the principal peak in
the chromatogram obtained withsolution (2) (0.4% of each);
the sum of the areas of anypeaks corresponding to impurities
I and 0 is not greater than0.4 times the area of the principal
peak in the chromatogram obtained with solution (2) (0.4%);

the area of anypeak corresponding to impurity G is not
greater than0.3 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any othersecondary peak is not greater than twice
the area of the principal peakin the chromatogram obtained
with solution (4) (0.2%);

the sum of the areas of any secondary peaks is not greater than
3 times the area of the principal peakin the chromatogram
obtained with solution (2) (3%).

Disregard any peakwith an area less thanthe area of the
principal peakin the chromatogram obtainedwith solution
(4) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Dilute a weighed quantity of the solution being examined
containing 4 mg of Chlorhexidine Acetatewithsufficient of
the mobile phase to produce 50 mL
(2) 0.008% wlv of chlorhexidine auu". BPCRSin the mohile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless s,eel column (25 ern x 4.6 mm) packed
with oC!adecylsilyl sitka gelfor chromatography (5 um)
(Nucleosil CI8 is suitable).

(b) Use isocratic elutionand the mobilephasedescribed
helow.

(c) Use a fl?w rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 om.

(f) Inject I0 ~L of each solution.

MOBILE PHASE

0.20% wlv of sodium oaanesulfonaa in a mixture of
120 volumes of glacial acetic add, 270 volumes of waterand
730 volumes of melhauol.

DETERMINATION OF CONTENT

Determine the weight per mL of the irrigation solution,
Appendix V G, and calculate the COntent of
Cz 2H30ChNlo,2C2H,,02 from the declared content of
CZ2H30ChN10 in chlorhexidine aatate BPCRS. Each mg of
C22H30CI2N10 is equivalent to 1.238 mg of
C22H30CI2Nlo,2C 2H"Oz.
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STORAGE
Chlorhexidine Irrigation Solution should he protected from
light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Chlorhexidine Acetate.

Chlorhexidine Mouthwash
Action and use
Antiseptic.

DEFINITION
Chlorhexidine Mouthwash contains Chlorhexidine GJuconate
Solution in a suitable flavoured and coloured vehicle.

The mouthwash complies 'Wlih the requirements statedunder
Oromucosal Preparations and with thefollowing requirements.

Content of chlorhexidine gluconate,
C"H,oCI,N.o,2CoH"O,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
In the Assay, the retention time of the principal peak in the
chromatogram obtained with solution (1) is the same as mat
of the peak due to chlorhexidine ln. the chromatogram
obtained with solution (2).

TESTS
a-Chloeoanlllne
Not more than 0.3% of the content of chlorhexidine
gjuconete when determined in the following manner.
Dissolve 80 mg of 2~6-dimethylaniJine(internal standard) in
I mL of 1M hydrochloric add with the aid of ultrasound, add
sufficient water to produce 100 mL and dilute 1 volume of
this solution to 100 volumes with O.OIM hydrochlorie add
(solution A). Carry out the method for gaschromawgraphy,
Appendix ill B"using the following solutions. For solution
(I) dilute a volume of the mouthwash containing the
equivalent of 25 mg of chlorhexidine gluconate to 50 mL
with water" shake with 20 mL of a mixture of 20 volumes of
ether and 80 volumes of hexane and 5 mL of 0.6M sodium
hydrogen carbonate solution, allow to separate and discard the
aqueous layer. Shake the organic layer with anhydrous sodium
'ulfate and filter through silica treated filter paper (Whatman
IPS is suitable), add 100 JlL of heptafluoroburyric anhydride
and shake for 30 seconds. Allow the solution to stand for
2 minutes, add 5 mL of 0.6M sodium hydrogen carbonate
solution" shake) allow to separate and use the upper layer.
For solution (2) dilute a volume of the mouthwash
containing the equivalent of 25 mg of chlorhexidine
gluconate to 50mL with water" add 2 mL of solution A,
shake with 20 ml, of a mixture of 20 volumes of ether and
80 volumes of hexane and 5 mL of 0.6M sodium hydrogen
carbonate solution and continue in the same manner as for
solution (1) beginning at the words Callow to separate ... J.

Prepare a series of reference solutions in the following
manner. Dissolve 25 mg of 4-ehloroaniline in I mL of
1M hydrochWric acid with the aid of ultrasound, add sufficient
water to produce 200 mL and dilute 1 volume to 10 volumes
with the same solvent. To separate 0" 2" 4" 6 and 8 mL
volumes of this solution (containing 0, 25, 50, 75 and 100 ~g

of 4-chloroaniline) add 2 mL of solution A and sufficient
waterto produce 50 mL, shake with 20 mL of a mixture of
20 volumes of ether and 80 volumes of hexane and 5 mL of
0.6M sodium hydrogen carbonate solution and continue in the

Chloroquine Preparations 111-357

same manner 'as for solution (1) beginning at the words
(allow to separate ... ).

The chromatographic procedure may be carried out using
(a) a glass column (1.5 m x 4 0101) packed with acid
mashed, sikmised diatomaceous support (100 to 120 mesh)
coated with 15% wilY of cyanopropylmethylphenyl methyl
silicone fluid (OV-225 is suitable) at a temperature of 190 0

with the inlet port at 2000 and the detector at 2700
"

(b) nitrogen as the carrier gas at a flow rate of 50 mL per
minute and (c) an electron capture detector.

Inject the reference solutions and construct a calibration
curve of the concentration of 4-ehloroaniline against the ratio
of the area of the peak corresponding to 4-chloroaniline to
the area of the peak due to the internal standard. In the
chromatogram obtained with solution (2) determine the ratio
of the area of any peak due to 4-chloroaniline to the area of
the peak due to the internal standard and hence calculate the
content of 4-chloroaniline in the mouthwash with respect to
the labelled content of chlorhexidine gluconate.

ASSAY
Carry out the method for liquidchromatography)
Appendix ill D) using the following solutions. For solution
(1) dilute a quantity of the mouthwash with sufficient of the
mobile phase to produce a solution containing 0.01% w/vof
chlorhexidine gluconate. Solution (2) contains 0.008% wlv of
chlorhexidine acetate BPCRS in the mobile phase.

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 cm x 4.6 mm) packed with
end-capped O<tadecylsilyl silica gelfor chromatography (10 urn)
(Nucleosil CI8 is suitable), (b) as the mobile phase with a
flow rate of 1 mL per minute a solution containing 2 g of
sodium octanesulfonate in a mixture of 120 mL of glacial acetic
acid, 270 mL of water and 730 mL of methanol and (c) a
detection wavelength of 254 run.
Equilibrate the column with the mobile phase for at least
I hour.

Calculate the content of C2zH3QCI2Nw,,2C6Hlz01 from the
declared content of C ZZH30CI:zNlo in chlorhexidine
aaUlte BPCRS. Each mg ofC2zH30ClzNlo" is equivalent to
1.776 mg of C,2H,.C12NlO,2C.HI20,.

STORAGE
Chlorhexidine Mouthwash should be protected from light.

Chloroquine Phosphate Tablets
Action and use
Aotiprotozoal (malaria).

DEFINITION
Chloroquine Phosphate Tablets contain Chloroquine
Phosphate.

The tablets comPlY with the requirements statedunderTablets and
with thejollowing requirements.

Content of chloroquine phosphate, ClsHuClNJ,2H3P04
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Dissolve a quantity of the powdered tablets containing
0.1 g of Chloroquine Phosphate in a mixture of 10 mL of
waterand 2 mL of 2M sodium hydroxide and extract with two
20-mL quantities of chlorcform. Wash the chloroform extracts
with water) dry with anhydrous sodium sulfate" evaporate to
dryness and dissolve the residue in 2 mL of chlarofonn fR.
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The infrared absorption sJ>e€tlum of the resulting solution,
Appendix II A, is concordant with the reference spectrum of
chloroquine (RS 054).

B. Extract a quantity of the powdered tablets containing
25 mg of Chloroquine Phosphate with 20 mL of water, filter
and add 8 mL of picric acidsolution R/ to the filtrate.
The melling pointof me precipitate, after washing successively
with water, ethanol (96%) and elher, is about 207°,
Appendix V A.

C. Extract a quantity of the powdered tablets containing
0.5 g of Chloroquine Phosphate with 25 mL of waterand
filter. To the filtrate add 2.5 mL of 5M sodium hydroxide and
extract with three 10 mL quantities of ether. The aqueous
layer, after neutralisation with 2M nitric acid, yields the
reactions characteristic 0/ phosphal€S, Appendix VI.

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution USI forUlblets andtapsules,
Appendix xn BI, using as the medium 900 mL of O.IM
hydrochloric acidand rotating the basket at 100 revolutions
per minute. Withdraw a sampleof 10 mLof the mediwn.
Measurethe absorbance of a layer of suitable thickness of the
filtered sample, suitably dilutedif necessary, at the maximum
at 344 run, Appendix II B. Calculate the total content of
chloroquine phosphate, ClsH26ClN],2H3P04, in the
medium laking 371 as the value of A(I %, I cm) at the
maximwn at 344 nrn.

Related substances
Carry out the method for·thin-layer chromatography,
Appendix m A, using silica gelGF2 54 as the coating
substance and a mixture of 50 volwnes of chloroform,
40 volwnes of cyclohexane and 10 volumes of diethylamine as
the mobile phase. Apply separately to the plate 2 It!. of each
of the following solutions. For solution (I) shake a quantity
of the powdered tablets containing I g of Chloroquine
Phosphate with 20 mL of water for 30 minutes, centrifuge
and use the supernatant liquid; if necessary filter through a
glass fibre paper. For solution (2) dilute I mL of solution (I)
to 100 mL with water. For solution (3) dilute 25 mL of
solution (2) to 50 mL with water. After removal of the plate,
allow it to dry in airand examine under ultraviolet light
(254 nm). Any secondary sjXJl in the chromatogram obtained
with solution (1) is not more intense than the spot in the
chromatogram obtainedwith solution (2) and not more than
one such spot is more intense thanthe spot in the
chromatogram obtained with solution (3).

ASSAY
Weighand powder20 tablets. Dissolve a quantity of the
powder containing 0.5 g of Chloroquine Phosphate in 20 mL
of 1M sodium hydroxide and extract with four 25-mL
quantities of chloroform. Combinethe chloroform extracts and
evaporate to a volume of about 10 mL Add 40 mL of
anhydrous acetic add and cany out Method I for non-aqueous
titratiOn, Appendix VIII A, determining the end point
potentiometrically. Each mL of 0.1M perchloric acid VS is
equivalent to 25.79 mg of C I8H,.CIN,,2H,PO•.

250 mg of Chloroquine Phosphate is approximately
equivalent to 155 mg of chloroquine.
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Chloroquine Sulfate Tablets
Chloroquine Sulphate Tablets

Action and use
Antiprotozoal (malaria).

DEFINITION
Chloroquine SulfateTabletscontain Chloroquine Sulfate.
They arecoated.
The tablets comply with the requirements stared under Tablets and
with thefollowing requirements.

Content of chloroquine sulfate, ClsH26CIN3,HzSO'hHzO
92.5 to 107.5% of the statedamount.

IDENTIFICATION
A. Dissolve a quantity of the powdered tablets containing
0.1 g of Chloroquine Sulfate in a mixture of 10 mL of water
and 2 mL of 2M sodium hydroxide and extract with two
20-mL quantities of chloroform. Wash the chloroform extracts
with water, dry with anhydrous sodium sulfate, evaporate to
dryness and dissolve the residue in 2 mL of chlor%nn lR.
The infrared absorption spearum of the resulting solution,
Appendix II A, is concordant with the reference spearum of
chloroquine (RS 054).

B. Shake a quantity of the powdered tablets containing 0.1 g
of Chloroquine Sulfate with 10 mL of warer and I mL of
2M hydrochloric acidand lilter. To the filtrate add 1 mL of
barium chloride solution. A white precipitate is produced.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution rest for tabkts and capsules,
Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 100 revolutions
per minute.
(b) Use 900 mL of O.JMhydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a 10 mL sample of the
mediwn and measure the absotbonce of a layerof suitable
thickness of the filtered sample, suitably diluted with the
dissolution mediwn if necessary, at the maximum at 344 nm,
Appendix II B using O.OIM hydrochloric acid in the reference
cell.

DETERMINATlON OF CONTENT

Calculate the totalcontentof chloroquine sulfate,
ClsH26ClN3JH2S0",H20, in the medium taking 450 as the
value of A(I %, I cm) at the maximum at 344 nm.

Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing 2.0 g
of Chloroquine Sulfate with50 mL of water for 30 minutes,
centrifuge and use the supernatant liquid, if necessary filter
through a glass fibre paper.

(2) Dilute 1 mL of solution (I) to 100 mL with water.
(3) Dilute 25 mL of solution (2) to 50 mL with water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGF'54'
(b) Use the mobile phase as described below.

(c) Apply 2 pL of each solution.
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(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

10 volumes of diethylamine, 40 volumes of cyc.lohexane and
50 volumes of chloroform.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) and not more than
one such spot is more intense than me spot in the
chromatogram obtained with solution (3).

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powder containing 0.5 g of Chloroquine Sulfate in 20 mL of
1M sodiumhydroxide and extract with four 25-mL quantities
of chloroform. Combine the chloroform extracts and evaporate
to a volume of about 10 mL. Add 40 mL of anhydrous acetic
acid and carry out Method I for non-aqueous titration,
Appendix VIII A, determining the end point
potentiometrically. Each mL of O.1M perchloric acid VS is
equivalent to 20.90 mg of ClsH26C1N3,H2S04.

200 mg of.Chloroquine Sulfate is approximately equivalent
to 146 mg of chloroquine.

Chlorphenamine Preparations 111-359

TESTS
Ethanol content
16 to 21% vlv, Appendix Vlll F.

ASSAY
Dissolve 0.4 g of 4-<hloro-o-cresol (internal standard) in
sufficient chloroiorm to produce 50 mL (solution A). Carry
out the method for gas ehromalography, Appendix III B, using
solutions prepared in the following manner. For solution (1)
dissolve 0.10 g of chloroxylenal BPCRS in 10 mL of
solution A and dilute to 20 mL with chloroform. For solution
(2) place 4 mL of me solution being examined in a
separating funnel, add 20 mL of chlor%nn, mix, add 4 mL
of 2M hydrochloric acidand shake. Extract with two further
10-mL quantities of chloroform. Combine the chloroform
extracts, dry by shaking with anhydrous sodium sulfate and
filter. Prepare solution (3) in the same manner as solution
(2) but adding 20 mL of solution A in place of the 20 mL of
chloroform.
The chromatographic procedure may be carried out using a
glass column (1.5 m x 4 mm) packed with acid-washed,
silonised diatomaceous support (80 to 100 mesh) coated with
3% wlw of polyethylene glycol (Carbowax 20M is suitable)
and maintained at 1600

•

Calculate the content of CsHgCIO using the declared
content of CsH9CIO in chloroxylenol BPCRS.

DEFINITION
Chloroxylenol Solution is a curaneous solution.

Chloroxylenol Solution
Chloroxylenol Cutaneous' Solution

Acdon and use
Antiseptic.

In making Chloroxylenol Solution, the Ethanol (96 per cent)
may be replaced by Industrial Methylated Spirit'.

Extemporaneous preparation
The following directions apply.

Dissolve the Potassium Hydroxide in 15 mL of Purified
Water, add a solution of the Virgin Castor Oil in 63 mL of
Ethanol (96 per cent), mix, allow to stand for 1 hour or until
a small portion of the mixture remains clear when diluted
with 19 times its volume of Purified Water and then add the
Oleic Acid. Mix the Terpineol with a solution of the
ChioroxyJenol in the remainder of the Ethanol (96 per cent),
pour into the soap solution and add sufficient Purified Water
to produce 1000 mL.
The solution complies with the requirements staledunderLiquids
for Cutaneous Application and with thefoOowing requirements.

Content of chloroxylenol, CsH9CIO
4.75 to 5.25% w/v.

ChIoroxyienoI
Potassium Hydroxide
Oleic Add
Virgin Castor Oil
Terpineol
Ethanol (96 per cent)
Purified Water, freshly boiled and cooled

50.0g
13.6 g

75mL
63.0 g

100 mL
200mL

Sufficient to produce 1000 mL

Chlorphenamine Injection
Action and use
Histamine HI receptor antagonist; antihistamine.

DEFINITION
Chlorphenamine Injection is a sterile solution of
Chlorphenamine Maleate in Water for Injections free from
dissolved air.

The inj«tion complies with the requirements suued under
Parenteml Preparations and with thefollowing requirements.

Content ofchlorphenamlne maleate, Cl~19C1N:h
C.H.O,
90.0 to 110.0% of the stated amount.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
Carry out the method for thin-layer chromatography,
Appendix ill A, using si/~a gelGF2 '34 as the coating
substance and a mixture of 20 volwnes of 1M acetiC acid,
30 volumes of methanoland 50 volumes of ethyl acetate as the
mobile phase. Heat the plate at 105" for 30 minutes before
use. Apply separately to the plate 2 pL of each of the
following solutions. For solution (1) evaporate an appropriate
volume to dryness in a current of nitrogen using the
minimum amount of heat, dissolve the residue as completely
as possible in sufficient chlor%nn to produce a solution
containing 0.5% wlv of Chlorphenamine Maleate and
centrifuge. Solution (2) contains 0.5% w/v of chlorphenamine
maleate BPCRS in chlorotorm. After removal of the plate,
allow it to dry in air and examine under ultraviolet light
(254 nm). The two principal spots in the chromatogram
obtained with solution (1) correspond to those in the
chromatogram obtained with solution (2). Spray the plate
with dilute potassium iodobismuthate solution. The principal spot

I The law and stalUtory regulations gqvemingthe we of Indusmal
MelhyJaud Spin', must be observed.
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in the chromatogram obtained with solution (1) corresponds
to that in the chromatogram obtained with solution (2).

TESTS
Acidity
pH, 4.0 to 5.2, Appendix V L.

Related substances
Carry out the methodfor thin-layer chromatography,
Appendix III A, usingsil~a gel GF254 as the coating
substance and a mixture of 10 volumesof diethylamine,
40 volumes of chlorofonn and 50 volumes of cydohexane as
the mobile phasebut allowing the solventfront to ascend
12 em above the line of application. Apply separately to the
plate 10 J.1L of each of the following solutions. For solution
(1) evaporate a suitable volume of me injection to dryness in
a current of nitrogen using the minimum amount of heat,
dissolve the residue as completely as possible in sufficient
chloroform to produce a solution containing 5% w/vof
CWorphenamine Maleate and centrifuge. For solution (2)
dilute I volume of solution (lj to 500 volumes with
chloroiorm. After removal of the plate,allowit to dryin air
and examine under ultraviolet light (254 nm). Any secondory
spot in the chromatogram obtained withsolution (I) is not
more intense than the spot in the chromatogram obtained
with solution (2) (0.2%). Disregard any spot remaining on
the line of application.

ASSAY
Dilute a volume containing 10 mg of Chlorphenamine
Maleate to 500 mL with 0.25M. sulfuric acidand measure the
absorbance of the resulting solution at me maximum at
265 run, Appendix II B. Calculate the content of
C,oH'9ClN2,C.!I<O. taking 212 as the value of
A(I%, 1 cm) at the maximum at 265 nm.

STORAGE
Chlorphenamine Injection should be protected from light.

Chlorphenamine Oral Solution
Action and use
Histamine H, receptor antagonist; antihistamine.

DEFINITION
Chlorphenamine Oral Solution is a solution of
ChJorphenamine Maleate in a suitable flavoured vehicle.
The oralsolution complies with the requirements stated under Oral
Liquidsand with thefollowing requirements.

Content of chlorphenamine maleate, C1Jil9ClNzi
C..a.O.
90.0 to 110.0% of the stated amount.

IDENTIFICATION
In the test for Related substances, me principal spot in the
chromatogram obtained with solution (3) corresponds to me
spot in the chromatogram obtained withsolution (4).

Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(1) Dilute a volumeof the oral solution containing 10 mg of
ChJorphenamine Maleate with an equalvolume of water, add
20 mL of a 10% wlv solutionof sodium hydroxide and extract
with fout 15 mL quantities of chloroform. Add I g of
anhydrous sodium sulfate to the combined extracts, filter,
evaporate at. a temperature not exceeding 40° at a pressure of
2 kPa anddissolve the residue in 1 mL of chloroform.
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(2) Dilute I volume of solution (I) to 500 volumes with
chlorofonn.

(3) Dilute I volume of solution (I) to 10 volumes with
chloroform.
(4) 0.1 % wlv of chlarphenamine maleate BPCRS in chlorofonn.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to IS em.

(e) Afterremoval of the plate, dry in air, spray withdilute
potassium iodobismtuhiue solution.

MOBILE PHASE

20 volumesof 1M acetic acid, 30 volumes of methanol and
50 volumes of ethylacetate.

LIMITS

Any secondary Spol in the chromatogram obtained with
solution(1) is not more intense than the spot in the
chromatogram obtained with solution (2).

ASSAY
Carry out the method forgas chromatography,
Appendix III B.
(I) Add 10 mL of a 10% wlv solution of sodium hydroxUk in
methanol and 5 mL of a 0.060% wlv solution of
N-pheny/carlJazoie (internal standard) in chloroform to a
quantity of the oralsolutioncontaining 3 mg of
ChJorphenamine Maleate, extract with four25 mL quantities
of ehloroform andwash each extract with the same 10 mL of
water. Combine the chloroform extracts, shake with
anhydrous sodium sulfate, filter, evaporate at a temperature not
exceeding 40° at a pressure of 2 kPa and dissolve the residue
in 2 mL of chloroform.

(2) Prepared in the same manner as solution (1), but
omitting the internal standard.
(3) 0.15% wlv of chlarphenamine maleate BPCRS and
0.15% wlv ofN-phenylcarbazole (internal standard) in
chlarofonn.

CHROMATOGRAPHIC CONDITIONS

(a) Use a glass column (1.5 m x 4 mm) packed with acid
washed, silanised diatomaceous support (100 to 120 mesh) (Gas
Chrom Q or Diatomite CQ is suitable) coatedwith 3% w/w
of dimethyl silicone fluid (OV-IOI is suitable).

(b) Use nitrogen as the carrier gas at 50 mL perminute.
(c) Use isothermal conditions maintained at 220°.

(d) Use an inlet temperature of 250°.

(e) Use a flame ionisation detector at a temperature of 300°.

(I) Inject I J!L of each solution.

DETERMINATION OF CONTENT

Calculate the contentof C16H19ClN2,CotH404 using the
declared content of Clc1Il9ClN2JC4H404 in chlorphenamine
maleate BPCRS.

STORAGE
Chlorphenamine Oral Solution should be protected from
light.
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Chlorphenamine Tablets
Action and use
Histamine HI receptor antagonist; antihistamine.

DEFINITION
CWorphenamine Tablets containChlorphenamine Maleate.
The tablets comply with the requirements statedunderTablets and
with thefollowing requirements.

Content of chlorphenamine maleate, Cl~19C1N2'
C,H,O,
92.5 (0 107.5% of the stated amount.

IDENTIFICATION
Comply with the test described under Chlorphenamme
Injection using as solution (I) a solutionprepared in the
following manner. Extract a quantity of the powdered tablets
comaining5 mg of Chlorphenamine Maleate with chloro/onn,
filter, evaporate to dryness and dissolve the residue in 1 mL
of chlorofonn.

Related substances
Carry out the method for thin-layer chromatography,
Appendixill A, using silica gel GF254 as the coating
substance and a mixture of 10 volumes of diethylamine,
40 volumesof chlorofonn and 50 volumes of cydohexane as
the mobilephase but allowing the solventfront to ascend
12 cm above the line of application. Apply separately to the
plate JO JtL of each of the following solutions. For solution
(1) extract a quantity of the powdered tablets containing
50 mg of CWorphenamine Maleate with chlorofonn, filter,
evaporate the filtrate to dryness and dissolvethe residue in
I mL of chloroform. For solution (2) dilute 1 volume of
solution (I) to 500 volumes with chlorofonn. After removal of
the plate, allowit to dry in airand examineunder ultraviolet
light (254 nm). Any secondary spot in the chromatogram
obtainedwith solution (1) is not more intense than the spot
in the chromatogram obtained with solution (2) (0.2%).
Disregard any spot remaining on the line of application.

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powdercontaining 3 mg of Chlorphenamine Maleatewith
20 mL of 0.05'1 sulfuric acidfor 5 minutes, add 20 mL of
ether, shakecarefully and filter the acid layer into a second
separating funnel. Extract the ether layer with two 1Q-mL
quantities of 0.05M sulfuric add, filter each acid layer into the
second separating funnel and wash the filter with
0.05M sulfuric acid. Make the combined acid extracts and
washings justalkaline to ltimus paper with 1M sodium
hydroxide, add 2 mL in excess and extract with two 50 mL
quantities of ether. Wash each etherextract with the same
20 mL of water and extract with successive quantities of 20,
20 and 5 mL of 0.25'1 sulft/ric acid. Dilute the combined acid
extracts to 50 mL with 0.25'1 su!/uric acid, dilute 10 mL to
25 mL with 0.25M sulfuric acidand measure the absorbance of
the resulting solution at the maximum at 265 nm,
Appendix II B. Calculate the content of C";f!19CIN,,
C,H,O, taking 212 as the value of A(l %, 1 cm) at the
maximum at 265 ron.

Chlorpromazine Preparations 111-361

Chlorpromazine Injection
Action and use
Dopaminereceptor antagonist; neuroleptic.

DEFINITION
Chlorpromazine Injection is a sterile solution of
Chlorpromazine Hydrochloride in Water for Injections free
from dissolved air.
The inj«uon complies with the requirements Slated under
Parenteral Preparations and with thefollowing requirements.

Content of chlorpromazine hydrochloride,
C17HI9CIN,S,HCI
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless or almostcolourless solution.

IDENTIFICATION
A. To a volumecontaining 0.1 g of Chlorpromazine
Hydrochloride add 20 mL of waterand 2 mL of 10M sodium
hydroxide. Shake and extract with 25 mL of ether. Wash the
ether layer with two 5 mL quantities of water, dry with
anhydrous sodium sulfate, evaporate the etherand dissolvethe
residue in 1 mL of chloroform. The infrared absorption spearum
of the resulting solution,Appendix ITA, is concordant with
the reference spectrum of chlorpromazine (RS 056).
B. Complieswith the test for identification of phenothiazines,
Appendix III A. For solution (1) dilute the injection with
water to give a solutioncontaining 0.2%wlv of
Chlorpromazine Hydrochloride.

TESTS
Acidity
pH, 5.0 to 6.5, Appendix V L.

Related substances
Carry out the test for related substances in phenothiasines,
Appendix III A, using mobile phaseA and applying separately
to the plate 20 pL of each of the following freshly prepared
solutions. For solution (1) dilute a volumeof the injection, if
necessary, with sufficient of a mixture of 95 volumes of
methanol and 5 volumes of diethylamine to produce a solution
containing 0.5% wlv of Chlorpromazine Hydrochloride.
For solution (2) dilute I volume of solution (1) to
20 volumes with the same solvent For solution (3) dilute
1 volume of solution (1) to 200 volumeswith the same
solvent. Any secondary spotin the chromatogram obtained
withsolution (1) is not more intense thanthe spot in the
chromatogram obtained with solution (2) and not more than
one such spot is more intensethan the spot in the
chromatogram obtained with solution (3).

ASSAY
Carry out the following procedure protected from light.
Dilute a suitable volumewith sufficient O.IM hydrochloric acid
to produce a solutioncontaining 0.0005% wlv of
Chlorpromazine Hydrochloride and measure the absorbance
at the maximum at 254 run, Appendix II B. Calculate the
contentof C17HI9ClN2S,HCl taking 915 as the value of
A(t %, I cm) at the maximum at 254 run.

STORAGE
Chlorpromazine Injection should be protected fromlight.
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Chlorpromazine Oral Solution
Chlorpromazine Eiixir

Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Chlorpromazine OralSolution is a solution of
Chlorpromazine Hydrochloride in a suitable flavoured
vehicle.
The oralsolution complies with the requirements statedunder Oral
Liquidsand with ,he~lIowing requirements.

Content of chlorpromazIne hydrochloride,
C 17H19CIN,S,HCI

90.0 to 110.0% of the stated amount.

IDENTIFICATION
Carry out the method for identification oj phenothiaemes,
Appendix ill A. For solution (I) dilute a suitable volume of
the oral solution with water to give a solution containing
0.2% wlv of Cblorpromazine Hydroebloride.

TESTS
Related substances
Carryout the procedure protected from light underan
atmosphere of nitrogen. Carry out the method for thin-layer
chromawgraphy, Appendix III A, using the following
solutions.
(1) Add 40 rnL of waterand 5 rnL of a 20% wlv solution of
sodium hydroxide to a quantity of the oral solution containing
20 mg of Cblorpromazine Hydrochloride in a separating
funnel and swirl to mix. Extract with two 25-mL quantities
of chlorofonn, combine the chloroform extracts and filter
through anhydrous sodium sulfau. Wash the sodium sulfate
with a further 25 mL of chlorolotm and evaporate the
combined filtrate and washings to dryness at about 30° in a
gentle current of nitrogen. Dissolve the residuein 2 mL of a
mixture of 5 volumes of diethylamine and 95 volumes of
methanol.
(2) Dilure I volume of solution (1) to 200 volumes with a
mixture of 5 volumes of diethylamine and 95 volumes of
methanol.
(3) 0.030% wlv solution of chlorpromazine sulfoxide BPCRS in
a mixtureof 5 volwnes of diethylamine and 95 volumes of
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating ,,1i<a gel Fm .

(b) Use. the mobile phase as described below. Use an
atmosphere of nitrogen.

(c) Apply 10 ~L of eaeb solution.

(d) Develop the plate to 12 em.

(e) After removal of the plate, dry jn air, spray with 20% w/w
solution of perchloric acidand heat at 1000 for 5 minutes.

MOBILE PHASE

10 volumes of aceume, 10 volumesof diethylamine and
80 volumes of cyclohexane.

LIMITS

In the chromatogram obtainedwith solution (1):

any spot corresponding to chlorpromazine sulfoxide is not
more intense than the spot in the chromatogram obtained
with solution (3);

any other secondary spot is not more intense than the spot in
the chromatogram obtainedwith solution (2).

2022

Disregard any spot remaining on the line of application.

ASSAY
Cany out the following procedure protected fromlight.
Dilute a quantity containing 0.1 g of Chlorpromazine
Hydroebloride to 500 rnL with 2M hydrochloric acid.
To 10 mL of this solution add 20 mL of water, make
distinctly alkaline to litmus. paperwith 135M ammonia and
extract with. six 25 mL quantities of ether. Extract the
combined ethersolutions with four 25 mL quantities of a
mixrure eonraining 1 volume of hydrochloric acid and
99 volumes of water, discard the ether, remove any dissolved
ether from the combined extracts with a current of air and
dilute to 250 mL with a mixture containing 1 volume of
hydrochloric add and 99 volumes of water. Measure the
absorbance of the resulting solution at the maximum at
254 urn, Appendix Il B. Caleulare the content of
C 17H,.CIN,S,HCI taking 914 as the value of A(I %, 1 em)
at the maximum at 254 run.

STORAGE
Chlorpromazine OralSolution should be protected from
light.

Chlorpromazine Suppositories
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Chlorpromazine Suppositories contain Chlorpromazine in a
suitable suppository basis.
The suppositories comply with 'he requirements suuedunderRecral
Preparations and with thefollowing requirements.

Content of chlorpromazine) Cl7H19CIN2S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Comply with the test for identification ofphenothiazines,
Appendix III A. For solution (I) dissolve a quantity of the
suppositories containing 0.1 g of Chlorpromazine in 50 mL
of chloroform. Use chlorpromazine hydrochloride BPCRS to
prepare solution (2).

TESTS
Related substances
Carry out the method for thin-layer chromawgraphy,
Appendix III A, protected from light using the following
solutions.
(1) Dissolve a quantity of the suppositories containing 0.2 g
of Chlorpromazine in sufficient chloroform to produce 20 mL.
(2) Dilute 1 volume of solution (1) to 200 volumes with
chloroform.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGF254•

(b) Use the mobile phase as described below.

(c) Apply 10 pL of each solution.

(d) Develop the plate to 12 em.

(e) After removal of the plate, dry in air and examineunder
ultraviolet light (254 nm).

MOBILE PHASE

10 volwnes of ateume, 10 volumes of diethylamine and
80 volumes of cydohexane.

j
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LIMITS

Any secondary spotin the chromatogram obtained with
solution 0) is nut more intense than the spot in the
chromatogram obtained with solution (2) (0.5%).

Disregard any spot remaining on the line of application.

ASSAY
Weigh five suppositories. Dissolve a quantity containing 0.5 g
of Chlorpromazine in sufficient chloroform to produce
100 mL and dilute 20 mL to 100 mL with ethanol (96%).
Dilute 10 mL of this solution to 100 mL with ethanol (96%)
and further dilute 5 mL of this solution to 100 mL with the
same solvent. Measure the absorbance of the resulting solution
at the maximum at 258 nm, Appendix II B, using ethanol
(96%) in the reference cell. Calculate the content of
C17H19ClN2S taking 1150 as the value of A(l %, 1 em) at
the maximum at 258 om.

STORAGE
Chlorpromazine Suppositories should be protected from
light.

Chlorpromazine Tablets
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Chlorpromazine Tablets contain Chlorpromazine
Hydrochloride. They are .coated.

The tablets complywith the requirements stated underTablets and
with the following requirements.

Content of chlorpromazine hydrochloride,
C"H"C1N,S,HCI
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing 40 mg
of Chlorpromazine Hydrochloride add 10 mL of waterand
2 mL of 10M sodium hydroxide. Shake and extract with
15 mL of ether. Wash the ether layer with two 5-mL
quantities of water, dry with at/hydrous sodium sulfate and
evaporate the ether. Dissolve the residue in 0.4 mL of
chloroform. The infrared absorption spectrum of the resulting
solution, Appendix Il A, is concordant with the reference.
spearum of chlorpromazine (RS 056).

B. Comply with the test for identification of phenothiazines,
Appendix ill A. For solution (I) shake a quantity of the
powdered tablets with sufficient chlorofonn to produce a
solution containing 0.20% wlv of Chlorpromazine
Hydrochloride, centrifuge and use the supernatant liquid.

TESTS
Related substances
Comply with the test for relaud substances in phenothiazines,
Appendix ill A, using mobile phase A and the following
freshly prepared solutions. For solution (I) extract a quantity
of the powdered tablets containing 0.1 g of Chlorpromazine
Hydrochloride with 10 mL of a mixture of 95 volumes of
methanol and 5 volumes of diethylamine and filter.
For solution (2) dilute I volume of solution (I) to
200 volumes with the same solvent mixture.

Dissolution
Carry out the procedure protected from light. Comply with
the requirements for Monographs of the British

Chlortalidone Preparations 111-363

Pharmacopoeia in the dissolution rest for tablets and capsules,
Appendix XII B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of O.IM hydrochloric add, at a temperature of
37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a 10 mL sample of the
medium and measure the absorbance of the filtered sample,
suitably diluted with the dissolution medium to produce a
solution containing 0.0005% % wlv of Chlorpromazine
Hydrochloride, at the maximum at 254 nm, Appendix Il B
using O. JM hydrochloric acidin the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of C17HI 9CIN2S,H CI, in the
medium taking 914 as the value of A(J %, 1 ern) at the
maximum at 254 nm.

ASSAY
Carry out the following procedure protected from light.
Powder 10 tablets without loss, triturate the powder with
10 mL of absolute ethanol, add about 300 mL of
O.lM hydrochwrit acidand sbake for 15 minutes.
Add sufficient O.lM hydrochloric add to produce 500 mL,
filter, dilute a volume of the filtrate containing 5 mg of
Chlorpromazine Hydrochloride 10 100 mL with
O.IM hydrochlorit add and further dilute 10 mL to 100 mL
with the same solvent. Measure the absorbance of the
resulting solution at the maximum at 254 nm,
Appendix IT B. Calculate the content of C 17H I9CIN2S,HCI

taking 915 as the value of A(l %, 1 cm) at the maximum at
254 nm.

Chlortalidone Tablets
Action and use
Thiazide-like diuretic.

DEFINITION
Chlortalidone Tablets contain Chlonalidone.

The tablets comply with me requirements statedunder Tablets and
with thefollowing requirements.

Content of chJortaIidone, ClotHUCJNl04S
92.5 to 107.5% of the stated amount.

IDENDFICATION
Heat a quantity of the powdered tablets containing 0.2 g of
Chlonalidone with 20 mL of acetone on a water bath for
lO minutes, cool and filter. Add 40 mL of water to the
filtrate and heat on a water bath for 20 minutes using a
gentle current of air to remove the acetone. Cool the solution
to room temperature, allow to stand, filter and dry the
crystals at 105° for 4 hours. The infrared spearum of the
crystals, Appendix n A, is concordant with the reference
spectrum of chlorralidone (RS 058).

Related substances
Carry out the method for thin-layer chromatography,
Appendix m A, using a silica gel F254 precoared plate
(Merck silica gel 60 F 254 plates are suitable) and a mixture of
5 volumes of roIuene, 10 volumes of xylene, 20 volumes of
IBM ammonia, 30 volumes of l,4-dioxan and 30 volumes of
propan-2-oJ as the mobile phase. Apply separately to the plate
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5 pL of each of the following solutions. For solution (I) add
a quantityof the powdered tabletscontaining 0.1 g of
Chlortalidone to 5 mL of ethanol (96%), mix with the aid of
ultrasound for 15 minutes, centrifuge and use the
supernatant liquid. For solution (2) dilute 1 volume of
solution (I) to 200 volumes with ethanol (96%). Solution (3)
contains 0.020% w/v of 2-(4-ehloro-3-sulfamoylbenzoyl)benzoic
acidBPCRS in ethanol (96%). After removal of the plate,
aUow it to dry in airand examine under ultraviolellight
(254 nm). Any spot corresponding to 2-(4-chloro-3
sulfamoylbenzoyl)benzoic acid in the chromatogram obtained
withsolution (I) is not more intense than the spot in the
chromatogram obtained with solution (3) (1%) and any other
secondary spot is not more intense than the spot in the
chromatogram obtained with solution (2) (0.5%).

ASSAY
Weigh and powder20 tablets. Boil a quantity of the powder
containing 0.1 g of Chlortalidone under a reflux condenser
with 30 mL of methanol for 5 minutes, shake vigorously for
15 minutes, cool and filter. Wash the residue and filter with
methanol and dilute the combined filtrate and washings to
100 mL with methanol. To 5 mL add 2 mL of
1Mhydrochloric acidand sufficient methanol to produce 50 mL
and measure the absorbance of me resulting solution at. the
maximum at 275 run, Appendix II B. Calculate me content
of C,.HIICIN20.S taking 57.4 as the value of A(l %, I cm)
at the maximum at 275 run.

Chlortetracycline Eye Ointment
Action and use
Tetracycline antibacterial.

DEFINITION
Chlortetracycline Eye Ointmentis a sterile preparation
containing Chlortetracycline Hydrochloride in a suitable
basis.
The eye ointment complies with therequirements stated under Eye
Prepomuons and WIth thefollow£ng requirements,

Content of chlortetracycline hydrochloride,
C"H"CIN20"HCI

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Dispersea quantity of the eye ointmentcontaining 10 mg
of Chlortetracycline Hydrochloride in 10 mL of
didJIoromethane, extract with two.10-mLquantities of
O.OIM hydrochloric acid, filter and dilute the filtrate to
100 mL with O.OIM hydrochloric acid. Dilute 20 mL of the
resulting solution to 100 mL with O.OIM hydrochloric acid.
The lightabwrption of the resulting solution, Appendix II B,
in the range 220 to 420 run exhibits two maxima, at 266 nm
and 368 urn.
B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Disperse a quantity of the eye ointment containing 25 mg
of Chlortetracycline Hydrochloride in 25 mL of
dichloromethone, extract with two 10 mL quantities of
O.OIM hydrochloric acid, filter the aqueous layer and dilute to
50 mL with water.
(2) 0.05% wlv of chlortetracycline hydrodlloride BPCRS in
methanol.
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(3) 0.05% wlv of each of chlortetracydine
hydrochloride BPCRS, teuacydine hydrochloride BPCRS and
meuuyciine hydrochloride BFeRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use silicagelH as the coating substance. Adjust the pH
of a 10% w/v solution of disodium edeuue to 8.0 with
10M sodium hydroxide and spray the solution evenlyonto the
plate (about 10 mL for a plate 100 mm x 200 mm). Allow
the plate to dry in a horizontal position for at least 1 hour.
At the time of use,dry theplatein an oven at 1100 for
I hour.
(b) Use the mobile phase as described below.

(c) Apply I pL of each solution.

(d) Develop the plate to IS em.
(e) After removal of the plate, allow it to dry in a current of
air and examine underultraviolet light (365 nm).

MOBILE PHASE

6 volumes of water, 35 volumes of methanol and 59 volumes
of dichioromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows three clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

C. To a quantity of the eye ointment containing 0.5 mg of
Chlortetracycline Hydrochloride add 2 mL of sulfun"c acid;
a deep blue colouris produced, which becomes bluishgreen.
Add 1 mLof water; a brown colouris produced.

TESTS
Tetracycline hydrocWoride and 4-eplchlortetracycllne
hydrochloride
Not more than8.0% and 6.0% respectively, determined as
described under Assay. Inject separately solutions (I) and
(4).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill DJ using the following solutions, prepared
immediaUiIy before use.
(I) Dispersea quantity of the eye ointment containing 25 mg
of Chlortetracycline Hydrochloride in 20 mL of chlaroform
and 50 mL ofO.OIM hydrodlloric acid and shake for
IS minutes. Dilute 10 100 mLwith O.OIM hydrochloric acid,
mix thoroughly, aUow [0 separate and filter the aqueous
layer.
(2) Dissolve 25 mg of chlortetracycline hydrodlloride BPCRS in
20 mL of chluroform and 50 mL ofO.OIM hydrochloric acid
and shake for 15 mlnutes. Dilute to 100 mL with
O.OIM hydrochlon'c acid, mix thoroughly, allow to separate and
filter the aqueous layer.
(3) 0.025% wlv of each of chlortetracycline
hydrochloride BPCRS and 4-epichlortetracyc/ine hydrochloride in
O.OIM hydro<hloric acid.
(4) 0.002% wlv of tetracycline hydrodlloride BPCRS and
0.0015% wlv of 4-epichlortetracycline hydrochloride in
O.OIM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped O<Ulde<ylsiJyl silica gelfor chromatography
(10 urn) (Nucleosil CI8 is suitable).
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(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rare of 2 mL per minute.

(d) Use a column temperature of 40'.

(e) Use a detection wavelength of 355 run.

(I) Inject 20 1'1. of each solution.

MOBILE PHASE

20 volumes of dimethyljonnamlde and 80 volumes of
O.IM oxalic add the pH of which has been adjusted to 2.2
with triethylamine.

SYSTEM SUITABILITY

The assayis not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 1.5.

DETERMINATlON OF CONTENT

Calculate the content of C22H23ClN20sJHCl in the eye
ointment using the declared content of C22H23CIN20s,HCl
in chlortetracycline hydrochloride BPCRS.

STORAGE
Chlortetracycline Eye Ointment should be protectedfrom
light.

Chlortetracycline Ointment
Action and use
Tetracycline antibacterial:

DEFINITION
Chlorterracycline Ointment contains Chlortetracycline
Hydrochloride in a suitable basis.
The ointment complks with the requirements statedunder Topical
Semi-solid Preparations and with the/ollowing requirements.

Content of chlortetracycline hydrochloride,
C"H"CIN,O"HCI
90.0 to 110.0%of the stated amount.

IDENTIFICATION
A. Disperse a quantity of the ointment containing 10 mg of
Chlortetracycline Hydrochloride in 10 mL of dichloromethane,
extract with two Io-ml, quantities of O.OIM hydrochlm;c acid,
combine the aqueous extracts, filter and extract the filtrate
with two IO-mL quantities of ether. Discard the etherextracts
and dilute the aqueous layer to 100 mLwith
O.OIM hydrochloric acid. Dilute 20 mL of the resulting
solution to 100 mL with O.OIM hydrochloric acid. The lighe
absorption of the resulting solution,Appendix IT B, in the
range220 to 420 nm exhibits two maxima, at 266 nm and
368 run.

B. Carry out the method for thin-layer chromatography,
Appendix ill A, usingthe following solutions.
(I) Disperse a quantity of the ointment containing 25 mg of
Chlortetracycline Hydrochloride in 25 mL of dkhloromelhane,
extract with two 10 mL quantities of 0.01M hydrochloric add,
filter the aqueous layer and dilute to 50 mL with water.
(2) 0.05% w/v of chlortetracycline hydrochloride BPCRS in
methanol.
(3) 0.05% w/v of each of chlortetracycline
hydrochloride BPCRS, tetracydine hydrochloride BPCRS and
metacydine hydrochloride BPCRS in methanol.

. Chlortetracycline Preparations 111-365

CHROMATOGRAPHIC CONDITIONS

(a) Use silica gelH as the coating. Adjust the pH of a
10% w/v solution of disodium edetate to 8.0 with 10M sodium
hydroxide and spray the solutionevenly onto the plate (about
10 mL for a plate 100 mm x 200 mm). Allow the plate to
dry in a horizontal positionfor at least 1 hour. At the time of
use, dry the plate in an oven at 110° for 1 hour.
(b) Use the mobile phase as described below.

(c) Apply I 1'1. of each solution.

(d) Develop the plate to 15 em.
(e) Afterremoval of the plate, allowit to dry in a current of
air and examine underultrafJWlellight (365 nm).

MOBILE PHASE

6 volumes of water, 35 volumes of methanol and 59 volumes
of dichloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (3) shows three clearly separated spots.

CONFIRMATION

The principal spot in me chromatogram obtained with
solution (1) corresponds to chat in the chromatogram
obtainedwith solution (2).
C. To a quantity of the ointment containing 0.5 mg of
Chlortetracycline Hydrochloride add 2 mL of sulfuric acid;
a deep blue colouris produced, which becomes bluishgreen.
Add J mL of water, a brown colour is produced.

TESTS
Tetracycline hydrochloride and 4-eplchlortetracycline
hydrochloride
Not more chan 8.0% and 6.0% respectively, determined as
described under Assay. Inject separately solutions (I) and
(4).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions, prepared
immediately before use
(1) Dispersea quantity of the ointment containing 25 mg of
Chlortetracycline Hydrochloride in 20 mL of chloroform and
50 mL ofO.OIM hydrochlori< acidand shake for 15 minutes.
Dilute to 100 mL with O.OIM hydrochloric acid, mix
thoroughly, allowto separate and filterthe aqueouslayer.
(2) Dissolve 25 mg of chlortetracycline hydrochloride BPCRS in
20 mL of chloroform and 50 mL of O.OIM hydrochloric acid
and shakefor 15 minutes. Dilute (0 100 mL with
O.OIM hydrochloric (Kid, mix thoroughly, allow to separate and
filter the aqueous layer.
(3) 0.025% wlv of each of chlonetracycline
hydrochloride BPCRS and 4-epichlortetracycline hydrochloride in
O.OIM hydrochloric acid.
(4) 0.002% wlv of tetracycline hydrochloride BPCRS and
0.0015% w/v of 4-epichlortetracycline hydrochloride in
0.01'1 hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octadecylsilyl silica gelfor chromarography
(10 JUIl) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.

(d) Use a column temperanue of 40'.

(e) Use a detection wavelength of 355 run.
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(I) Inject 20 ~L of each solution.

l\iOBILE r11ASE

20 volumes of dimethylfonnamide and 80 volumes of
a.1M oxalicacid the pH of which has been adjusted to 2.2
with triethylamine.

SYSTEM SUITABILITY

The assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C22H23CIN20SlHCI in the ointment
using the declared content of C22H23ClNzOs,HCI in
chlortetracycline hydrochloride BPCRS.

STORAGE
Chlortetracycline Ointment should be protected from light.

Choline Salicylate Ear Drops
Action and use
Salicylate; non-selective cycle-oxygenase inhibitor, analgesic;
anti-inflammatory.

DEFINITION
Choline Salicylate Ear Drops are a solution of choline
salicylate in Propylene Glycol. They are prepared by diluting
Choline Salicylate Solution.

The eardrops wmply with the requirements statedunder fur
Preparations and with thefollowing requirements.

Content of choline salicylate, C12Hl~04
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Heat 2 mL with sodiumhydroxide until fumes are evolved.
Triethylaminevapour is evolved, which turns moist redlitmus
paper blue.

B. Dilute a quantity containing 2 g of choline salicylate to
20 mL with water. The resulting solution yields me reactions
characteristic of salicy/ates, Appendix VI.

ASSAY
To a quantity containing 0.4 g of choline salicylate add
50 rnL of 1,4-dioxanand 5 rnLof acetic anhydride and carry
out Method I for non-aqueous titration, Appendix VITI A,
using0.25 mL of methylorange-xylene cyanolFF solution as
indicator. Each mL of O.lMperchlotic acid VS is equivalent to
24.13 mg OfC12H I9NO, .

LABELLING
The strength is stated as the percentage w/v of choline
salicylate.

Choline Salicylate Oromucosal Gel
Choline Salicylate Dental Gel

Action and use
Salicylate; non-selective cycle-oxygenase inhibitor; analgesic;
anti-Inflammatory.

DEFINITfON
Choline Salicylate Oromucosal Gel is a solution of choline
salicylate in a suitable water-miscible basis. It is prepared
from Choline Salicylate Solution.
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The oromucosal gel complies wlih the requirements statedunder
Oromucosal Preparations and with thefollowing requirements.

Content of choline salicylate, C12HI~04
90.0 to 1l0.0% of the stated amount.

IDENTIFICATION
A. lYiix a quantity containing 0.1 g of choline salicylate with
9 mL of water (solution A). To 1 rnLof solution A add
1 mL of ammonium reineduue solution, filter and wash the
precipitate produced. The precipitate is pink.

B. 1 mL of solution A yields reaction A characteristic of
sa/icy/aus, Appendix VI.
C. Mix a quantity containing 0.2 g of choline salicylate with
15 mL of water,heat on a water bath for 15 minutes and
filter. The filtrate yields reaction B characteristic of sdicykues,
Appendix VI.

ASSAY
To a quantity containing 0.5 g of choline salicylate in a
conical flask add 25 mL of 1,4-dioxan and 5 rnLof acetic
anhydride. Shake well until the gel has completely dispersed
and wash the inside wall of the flask with 25 rnLof
l,4-dioxan. Carry out Method I for non-aqueous titration,
Appendix VITI A, using 0.25 rnLof methylorange-xylene
cyawl FF solution as indicator. Each mL of a.1M. perchloric
acid VS is equivalent to 24.13 mg of C12H19N04'

LABELLING
The quantity of active ingredient is stated as the amount of
choline salicylate.

Choline Theophyllinate Tablets
Action and use
Non-selective phosphodiesterase inhibitor (xanthine);
treatment of reversible airways obstruction.

DEFINITION
Choline Theophyllinate Tablets contain Choline
Theophyllinate. They are coated.

The tablets complywith the requirements staud under Toblets and
with the following requirements.

Content of choline theophyllinate, CuH21NsOl

95.0 10 105.0% of the Slated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.1 g
of Choline Theophyllinate with 20 rnLof absolute ethanol for
10 minutes, filter and evaporate the filtrate to dryness.
The infraredabsorption spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of choline
theophyllinate (RS 060).

B. The light absorption of the final solution obtained in the
Assay, Appendix Il B, exhibits a maximum at 275 run.

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Shake a quantity of the powdered tablets containing 0.1 g
of Choline Theophyllinate with 10 rnL of ethanol (96%) for
10 minutes and filter.

(2) Dilute 1 volume of solution (1) to 100 volumes with
ethanol (96%).

J

www.webofpharma.com



2022

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelHF254•

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

5 volumes of ethanol (96%) and 95 volumes of chloroform.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2).

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 0.1 g of Choline Theophyllinare add 500 mL of
watershake vigorously for 2 minutes, dilute to 1000 mL with
water, mix and filter. To 10 mL of the filtrate add 10 mL of
O.IM sodium hydroxide and dilute to 100 mL with water.
Measure the absorbance of the resulting solution at the
maximum at 275 nm, Appendix II B. Calculate the content
of C12H21N503 taking 415 as the value of A(l %, 1 em) at
the maximum at 275 om.

STORAGE
Choline Theophyllinate Tablets should be protected from
light.

Chorionic Gonadotrophin Injection
Action and use
Gonadotrophic hormone.

DEFINITION
Chorionic Gonadotrophin Injection is a sterile solution of
Chorionic Gonadotrophin in Water for Injections. It is
prepared by dissolving Chorionic Gonadotrophin for
Injection in the requisite amount of Water for Injections
immediately before use.

The injection complies with the requirements stated under
Parenteral Preparations.

STORAGE
Chorionic Gonadotrophin Iniection should be used
immediately after preparation.

CHORIONIC GONADOTROPIDN FOR
INJECTION
DEFINTI10N
Chorionic Gonadotrophin for Injection is a sterile material
consisting of Chorionic Gonadotrophin with or without
excipients. It is supplied in a sealed container.
The contenl.S 0/the sealed container comply Wlih tire requirements
for Pouidets for Injections or Infusions stated underParenteral
Preparations and with thefollowing requirements.

Potency
The estimated potency is not less than 80% and not more
than 125% of the stated potency.

CHARACTERISTICS
A white or almost white, amorphous powder.

Chorionic Gonadotrophin Preparations 111-367

IDENTIFICATION
Causes an increase in the weight of the seminal vesicles or
the prostate glands of immature male rats when administered
as directed under the Assay.

TESTS
Acidity or alkalinity
pH of a 1% wlv solution, 6.0 to 8.0) Appendix V L.

Clarity and colour of solution
A 1.0% wlv solution is clear) Appendix N A) and a>1ouriess)
Appendix N B, Method I.

Bacterial endotoxlns
Carry out the lestfor bocunolendotoxins, Appendix XN C.
Dissolve the contents of the sealed container in waterBET to
give a solution containing 500 ill of Chorionic
Gonadotrophin per mL (solution A). The endotoxin limit
concentration of solution A is 15 IV of endotoxin per mL.

ASSAY
The potency of chorionic gonadotrophin is estimated by
comparing under given conditions its effect of increasing the
mass of the seminal vesicles (or the prostate gland) of
immature rats with the same effect of me International
Standard of chorionic gonadotrophin or of a reference
preparation calibrated in International Units.

The International Unit is the activity contained in a stated
amount of the International Standard) which consists of a
mixture of a freeze-dried extract of chorionic gonadotrophin
from the urine of pregnant women with lactose.
The equivalence in International Units of the International
Standard is stated by the World Health Organisation.

Use immature male rats of the same strain) 19 to 28 days
old) differing in age by not more than 3 days and having
body masses such that the difference between the heaviest
and the lightest rat is not more than 10 g. Assign the rats at
random to 6 equal groups of at least 5 animals. If sets of 6
litter mates are available) assign one litter mate from each set
to each group and mark according to litter.

Choose 3 doses of the reference preparation and 3 doses of
the preparation to be examined such that the smallest dose is
sufficient to produce a positive response in some of the rats
and the largest dose does not produce a maximal response in
all the rats. Use doses in geometric progression and as an
initial approximation total doses of 4 ill) 8 ill and 16 IV
may be tried although the dose will depend on the sensitivity
of the animals used) which may vary widely.

Dissolve separately the total quantities of the preparation to
be examined and of the reference preparation corresponding
to the daily doses to be used in sufficient phosphate-albumin
blf!fered saline pH 7.2 such that the daily dose is administered
in a volume of about 0.5 mL Add a suitable antimicrobial
preservative such as 0.4% wlv of phenol or 0.002% wrv of
thiomersal. Store the solutions at 5 ± 3 0

•

Inject subcutaneously into each rat the daily dose allocated to
its group) on 4 consecutive days at the same time each day.
On the fifth day, about 24 hours after the last injection)
euthanise the cats and remove the seminal vesicles. Remove
any extraneous fluid and tissue and weigh the vesicles
immediately. Calculate the results by the usual statistical
methods) using the weight of the vesicles as the response. (A
suitable correction of the organ weight with reference to the
body mass of the animal from which it was taken may be
applied; an analysis of covariance may be used).

The fiducial limits of error are not less than 64% and not
more than 156% of the stated potency.
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STORAGE
The sealed container should be protected from light and
stored at a temperature not exceeding 20°.

LABELLING
The label of the sealedcontainer states the numberof IU
(Units) contained in it.

Ciclosporin Capsules
Action and use
Calcineurin inhibitor; immunosuppressant.

DEFINITION
Cic1osporin Capsules containCiclosporin.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of cic1osporin.
The capsules comply with therequirements Slatedunder Capsules
and wih thefollowing requirements.

Content of ciclosporin, C6zHIUNI1012
93.0 to 105.0%of the stated amount.

IDENTIFICATION
A. Carry OUt the methodfor thin-layer chromarography,
Appendix ill A, using the following solutions.
(1) Dissolve a quantity of the contentsof the capsules in
sufficient methanol to produce a solutioncontaining
0.05% wlvof Ciclosporin..
(2) 0.05% wlv of cidosporin EPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsIlica gel(Mercksilicagel 60 plates are
suitable).

(b) Use the mobile pbase as described below.

(c) Apply 10~ of each solution.

(d) Develop the plate to 15 em with mobile phase A, dry in
airand then develop the plate to 15 em in the same direction
with mobile phase B.
(e) Afterremoval of the plate, dry in air, spray the platewith
a freshly prepared mixture containing 5 volumes of a
1.7% wlv solution of bismuth subnitrate, 5 volumes of a
40% w/v solution of potassium iodide, 20 volumes of glacial
acetic acid and 70 volumes of water. Immediately spray again
with diluUl hydrogen peroxide solution and examine in daylight.

MOBILE PHASE

Mobile phase A ether.
Mobile phase B 1 volumeof formic acid,2 volumes of water,
40 volumesof butan-2-one and 60 volumesof ethylacetate.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand size to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peakin
the chromatogram obtained with solution (I) is the same as
thatof the principal peakin the chromatogram obtainedwith
solution (2)

TESTS
Related substances
Carry out the method for liquid chromarography,
Appendix ill D using the following solutions. Prepare a
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mixture of I volume of waterand 9 volumes of
Ultrahydrofuran (solvent A).

(I) Transfer a quantity of the capsulecontentscontaining
05 g of Ciclosporin to a 250-mL volumetric flask.
Add 25 mL of water and stir for a minimum of 16 hours.
Add 150 mL of tetrahydrofuran whilst stirring, mix for a
further 30 minutes beforemakingup to volwne with
tetrohydrofuran and filter through a 0.45-~m PTFE filter.

(2) Dilute I volume of solution (1) to 200 volumes with
solvent A.
(3) Dissolve approximately 10 mg of cidosponn EPCRS in
5 mL of absoluUl ethanol. Add 2 mL of 1M sodium hydroxide
and mix. Transfer the solution to an oven-proofvessel, cover
and heat for 1 hour at 70°. Remove from the oven arid
evaporate to dryness. Reconstitute the residue in 5 mL of
solventA (generation of ciclosporin hydrolysis products).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.0 nun) packed
with octadecylsily/ silica gd for chromarography (5 urn)
(UChrospher 100 RP is suitable).

(b) Use gradient elution and the mobile phase descnbed
below.
(c) Use a flow rate of 1.0 mL per minute.
(d) Use a column temperature of 75°.

(e) Use a detection wavelength of 220 nrn.
(I) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phaseA 41 volumes of tetrohydrofuran and
59 volumes of 0.05M phosphoric acid.
Mobile phase B Ultrahydrofuran.

Time Mobilephase A MobilephaseB Comment

(Minutes) (%vlv) (%vlv)

t>-3O 100 0 isocralic

30-31 lllO-->O Q-,100 lineargradient

31-34 0 100 isoaalic

34-35 ..... ,00 lllO-->O lineargra<f1enl

35-50 100 0 """"'tic

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
ciclosporin (retention time, about 9.3 minutes) are:
impurity I, about 0.61; ciclosporin B, about 0.88; ciclosporin
G, about 1.17; ciclosporin H, about 1.33j iso-ciclosporin H,
about 1.76; iso-ciclosporin A, about 2.02.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to

ciclosporin and the hydrolysis productwith a relative
retention with reference to ciclosporin of about 1.14 is
at least 1.0.

LL.'J.ITS

Identify any peaks in the chromatogram obtainedwith
solution (I) corresponding to impurity 1, iso-ciclosporin A
and iso-ciclosporin H using the relative retention given under
chromatographic conditionsand multiply the areas of these
peaks by the corresponding correction factors; impurity 1,
0.7; iso-ciclosporin A, 0.5; iso-ciclosporin H, 0.5.
In the chromatogram obtained with solution (I):
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the area of any secondary peak is not greater than 1.4 times
the area of the principal peak in the chromatogram obtained
with solution (2) (0.7%);

the sum of the areas of aU the secondary peaks is not greater
than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%).

Disregard any peak with an area less than 0.4 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.2%).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D using the following solutions. Prepare a
mixture of 1 volume of waterand 9 volumes of
tetrahydrojuran (solvent A).

(1) Transfer a quantity of the capsule contents containing
0.5 g of Cidosporin to a 250-mL volumetric flask.
Add 25 mL of waterand stir for a minimum of 16 hours.
Add 150 mL of tetrahydrojuran whilst stirring, mix for a
further 30 minutes before making up to volume with
tetmhydrofuran and lilter through a 0.45-~m PTFE lilter.

(2) 0.2% wlv of cidosporin EPCRS in solvent A.

(3) Dissolve approximately 10 mg of ciclosporin EPCRS in
5 mL of absolute ethanol. Add 2 rnL of 1Msodium hydroxide
and mix. Transfer the solution to an oven-proof vessel, cover
and heat for 1 hour at 70<:1. Remove from oven and evaporate
10dryness. Reconstitute the residue in 5 mL of solvent A
(generation of ciclosporin hydrolysis products).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3) the resolution between the peaks due to
cidosporin and the hydrolysis product with a relative
retention with reference 10 cidosporin of about 1.14 is
at least 1.0.

DETERMINATION OF CONTENT

Calculate the content of C62HIllNu012 in the capsules
using the declared content of C62HlllNl1012 in
cidasporin EPCRS.

IMPURITIES
The impurities limited by the requirements of this

monograph include iso-ciclosporin A listed under Ciclosporin

and:

1. Unknown structure

j
CH3

[

Ala- d-Ala- MeLeU- MeLeU- Mev al - o I ...H
CH3

MeLeu- Val- MeLeu - MeGly _ Abu NHCH3

o

2. Iso-ciclosporin H
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Ciclosporin Sterile Concentrate
Sterile Cidosporin Concentrate

Action and use
Calcineurin inhibitor; immunosuppressant.

DEFINITION
Ciclosporin Sterile Concentrate is a sterile solution of
Ciclosporin in a suitable solvent.

The roncentrate romplies with the requirements for Concentrates
for Injections or Infusions statedunder Parenteral Preparations
and with thefollowing requirements.

Content of ciclosporin, C62HIIINIIOl2

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A: Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Dilute the concentrate, ifnecessary, with sufficient
methanol to produce a solution containing 0.05% wlv of
Clclosporin.

(2) 0.05% wlv of ciclosporin EPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating S11iro gel (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

(e) Apply 10 ~L of each solution.

(d) Develop the plate to 15 cm with mobile phase A, dry in
air and then develop the plate to 15 cm in the same direction
with mobile phase B.
(e) After removal of the plate, dry in air, spray the plate with
a freshly prepared mixture containing 5 volumes of 1.7% wlv
solution of hismuth subnitrate, 5 volumes of a 40% w/v
solution ofpotassium iodide, 20 volumes of glacial acetic acid
and 70 volumes of water. Immediately spray again with dilute
hydrogen peroxide solution and examine in daylight.

MOBILE PHASE

Mobile phaseA ether.
Mobile phase B 1 volume oi formi« acid, 2 volumes of water,
40 volumes of bulan-2-one and 60 volumes of ethyl acetate.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and size to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
that of the principal peak in the chromatogram obtained with
solution (2)

TEStS
Acidity or alkal1nlty
pH, 6.0 to 7.0, Appendix V L.

Related substances
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.

(1) Dilute a quantity of the concentrate containing 30 mg of
Ciclosporin to 25 mL with a mixture of equal volumes of
acewnitrile RJ and water.

(2) Dilute I volume of solution (I) to 100 volumes with a
mixture of-equal volumes of acetonitrile RJ and water.
(3) Dissolve the contents of a vial of cidospm;n for system
suitability EPCRS in 5 rnL of the mobile phase.

www.webofpharma.com



111-370 Ciclosporin Preparations

(4) Dilute I volume of solution (2) '0 20 volumes with a
mixture of equal volumes of acewm"tri/e Rl and water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4 nun) packed
with oetadecylsilyl silica gelfor chromawgraphy (3-5 urn)
(Supelco Superspher is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a Dow rate of 1.5 mL per minute.

(d) Use a column temperature of 80°.

(e) Use a detection wavelength of 210 om.

(I) Inject 20 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for at least 2.6 times the retention time of the principal peak.

MOBILE PHASE

0.1 volume of ortlwphosphon"c acid, 5 volumes of
1.1;Jimethylethyi methylether, 46 volumes of acetoniuile Rl
and 49 volumes of water.
When the chromatograms are recorded under the prescribed
conditions the peak due to ciclosporin has a retention time of
25 to 30 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in me chromatogram obtained
with solution (3), the peak-to-val!ey ratio is at least 1.4, where
Hp =height above me baseline of the peak due to ciclosporin
U and HI) = height above the baseline of the lowest point of
the curve separating this peak from the peak due to
ciclosporin. If necessary, adjust the ratio of 1,1-dimethyethyl
methylether to aatonitn"le Rl in the mobile phase.

UMITS

In the chromatogram obtained with solution (I):

the area of any s«ondarypeak is not greater than 1.3 times
the area of the principal peak in the chromatogram obtained
with solution (2) (1.3%);

the area of not more than one such peak is greater than
0.7 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.7%);

the swn of the areas of any secondary peaks is not greater than
1.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.05%).

ASSAY
Carry out the method for liquid chromawgraphy,
Appendix III D, using the following solutions in a mixture of
equal volumes of acetonitrile and water.

(I) Dilute a quantity of the concentrate containing 30 mg of
Ciclosporin to 25 mL with a mixture of equal volwnes of
acetonitrile Rl and water.

(2) 0.12% wlv of cidosporin EPCRS in a mixture of equal
volwnes of acetonitrile RJ and water.
(3) Dissolve the contents of a vial of cidosporin for system
suilability EPCRS in 5 mL of the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The Assay is not valid unless) in the chromatogram obtained
with solution (3), the peak-to-VaUey rario is at least 1.4, where
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Hp = height above the baseline of the peak. due to ciclosporin
U and H", = height above the baseline of the lowest point of
the curve separating this peak from the peak due to
ciclosporin. If necessary, adjust the ratio of J,l-dimethyethyl
methylether to acetonitrile Rl in the mobile phase.

Inject solution (2) six times. The Assay is not valid unless the
relative standard deviation of the area of the principal peak is
not more than 1.0%.

DETERMINATION OF CONTENT

Calculate the content of C62HIllN1l012 in the concentrate
using the declared content of C62HlliNIIOl2 in
ciclospoiin EPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Ciclosporin.

Ciclosporin Eye Drops
Action and use
Calcineurin inhibitor; Immunosuppressant; treatment of
allergic and autoimmune eye disease.

DEFINITION
Ciclosporin Eye Drops are a sterile solution of Ciclosporin in
a suitable oily vehicle.

The eye drops comply with the requirements statedunder Eye
Preparations and with thefollowing requirements.

Content ofciclosporin, C62HIIINu012
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Add 10 mL of absolUIe ethanol to a quantity of the eye
drops containing 0.1 g of Ciclosporin and mix. Allow to
stand, remove the upper ethanolic layer and evaporate to
dryness under a stream ofnitrogen. Add 10 mL of hexane to
the residue, mix (a precipitate is fonned) and filter the
tesulting mixture. Wash the residue with 50 mL of hexane
and allow to dry in ale. The infrared absorption spectrum of the
dried residue, Appendix Il A, is concordant with the reference
spearum of ciclosporin (RS 445). Disregard any band
occurring at about 1700 em".

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
that of the principal peak in the chromatogram obtained with
solution (2).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions in a mixture of
20 volumes of chlorofonn and 80 volumes of methanol.
(I) Dilute a volume of the eye drops containing 20 mg of
Ciclosporin to produce 100 mL.

(2) 0.02% wlv of cillosporin EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 rom) packed
with erhylsiIY/ silica gelfor chromawgraphy (5 urn)
(phenomenex Maxsil RP2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 500
•

(e) Use a detection wavelength of 210 om.
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(I) Inject 10 ~L of each solution.

MOBILE PHASE

0.5 volumes of onhophosphoric acid, 50 volumes of methanol,
450 volumes of waterand 550 volumes of acetonitrile.

SYSTEM SUITABILITY

The Assay is not valid unless the column efficiency,
determined on the peakdue to ciclosporin in the
chromatogram obtained with solution (2), is at least 700
theoretical plates per metre and the symmetryfactorof the
principal peakis 1.5 or Jess.

DETERJ.'J.INATION OF CONTENT

Calculate the content of C62HlllNllOl2 in the eye drops
using the declared content of C62HIIINn012 in
cidosporin EPCRS.

STORAGE
Ciclosporin Eye Drops should be protected from light.

Ciclosporin Oral Solution
Acdon and use
Calcineurin inhibitor; immunosuppressant.

DEFINITION
Ciclosporin Oral Solution is a solution containingCidosporin
in a suitable flavoured vehicle.
The oral solution complies with the requirements stated under Oral
Liquids and with thefollowing requirements.

Content of clclosporin, C62Hll1Nll012
92.0 to ]05.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendixill A, using the following solutions.
(1) Dilute a quantity of the oralsolution with sufficient
methanol to produce a solution containing 0.05% wlv of
Ciclosporin.
(2) 0.05% wlv of cidosporin EPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10~ of each solution.

(d) Develop the plate to 15 cm with mobile phase A, dry in
airand then develop the plate to 15 em in the same direction
with mobile phase B.
(e) Afterremoval of the plate) dry in air, spraythe plate with
a freshly prepared mixture containing 5 volumes of 1.7% wlv
solution of bismuth subnirrace, 5 volumes of a 40% wlv
solution of potassium iodide, 20 volumesof glacialacetic acid
and 70 volumes of water. Immediately sprayagain with dIlute
hydrogen peroxide solution and examine in daylight.

MOBILE PHASE

Mobile phaseA ether.
IWobile phase B 1 volumeci formic acid, 2 volumes of water,
40 volumes of butan-2-one and 60 volumes of ethyl aceUlte.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds in positionand size [Q that in the
chromatogram obtained with solution (2).

Ciclosporin Preparations 111-371

B. In the Assay,the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
that of the principal peak in the chromatogram obtained with
solution (2)

TESTS
Related substances
Carry out the method for liquidchromaUJgraphy,
Appendix III D using the following solutions. Prepare a
mixture of 1 volumeof water and 9 volumesof
retrahydrofuran (soLvent A).

(l) Dilute a quantity of the oral solutionwith sufficient
solventA to produce a solution containing 0.2% wlv of
Ciclosporin and filter througha 0.45-,.,.m PTFE filter.
(2) Dilute I volume of solution (I) to 200 volumes with
solventA.
(3) Dissolve approximately 10 mg of cicIosporin EPCRS in
5 mL of absolute ethanol. Add I mL of 1Msodium hydroxide
andmix. Transfer the solution to an oven-proofvessel, cover
and heat for 1 hourat 70~. Removefrom oven and evaporate
to dryness. Reconstitute the residue in 5 mL of solvent A
(generation of cicJosporin hydrolysis products).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 cm x 4.0 mm) packed
with oetadecylsilyl silica gelfor chromatography (5 urn)
(liChrospher 100 is suitable).

(b) Use gradient elution and the mobilephasedescribed
below.

(c) Use a flow rateof 1.0 mL per minute.
(d) Use a column temperature of 75°.

(e) Use a detection wavelength of 220 run.

(I) Inject I0 ~L of each solution.

MOBILE PHASE

Mobile phaseA 41 volumes of tetrahydrofuran and
59 volumes of 0.05M ortlwphosphotic acid.
Mobile ph.... B recrahydrofuran.

Time Mobile pha80A Mobile phase B Comment
(Minutes) (%vJv) (%vlY)

0-30 100 • Isoc<allc

30-31 100--)0 ..... ,00 lineargradient

31-34 0 100 isocfatic

34-35 .....,00 ,00-.n lineargradient

35-50 100 o isoctatlc

When the chromatograms arerecorded underthe prescribed
conditions) the relative retentions with reference to
cicJosporin (retention time, about 9.3 minutes) are:
impurity 1, about 0.61; ciclosporin B, about 0.88; ciclosporin
G, about 1.17; ciclosporin H, about 1.33; iso-ciclosporin H,
about 1.76; iso-ciclosporin A, about 2.02.

SYSTI!M SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (3) the resolution between the peaks due to
cicJosporin and the hydrolysis product witha relative
retention with reference to ciclosporin of about 1.14 is
at least 1.0.

UMITS

Identify any peaks in the chromatogram obtained with
solution (I) corresponding to impurity 1, iso-eiclosporin A
and iso-eiclosporin H using the relative retention given under
chromatographic conditions and multiply the areas of these
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peaks by the corresponding correction factors; impurity 1,
0.7; iso-ciclosporin A. 0.5. iso-ciclosporin H, 0.5.

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than 1.4 times
the area of the principal peak in me chromatogram obtained
with solution (2) (0.7%);

the swn of the areas of aU the secondary peaks is not greater
than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%).

Disregard any peak with an area less than 0.4 times the area
of theprincipal peak in the chromatogram obtained with
solution (2) (0.2%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D using the following solutions. Prepare a
mixture of 1 volumeof water and 9 volwnesof
{etrahydro/llran (solvent A).

(1) Dilute a weighed quantity of the oral solution containing
0.1 g of Ciclosporin to 50 mL with solvent A and filter
through a 0.45-1IJll JYrFB filter.

(2) 0.2% wlv of cidosponn EPCRS in solvent A.

(3) Dissolve approximately 10 mg of cidosporin EPCRS in
5 mL of absoillte ethanol. Add 1 mL of 1M sodium hydroxide
and mix. Transfer the solution to an oven-proof vessel, cover
and heat for 1 hour at 70°. Remove from oven and evaporate
to dryness. Reconstitute the residue in 5 mLof solventA
(generation of ciclosporin hydrolysis products).

CHROMATOGRAPHIC CONpITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SlliTABlUTY

The Assay is not valid unless, in the chromatogram obtained
withsolution (3) the resolution factor between the peaks due
to ciclosporin and the hydrolysis product with a relative
retention with reference to ciclosporin of about 1.14 is
at least 1.0.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral solution,
Appendix V G, and calculate the content of C62HllINlI012J
weight in volume, using the declared contentof
C.ZHllINl101Z in cicWsponn EPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include iso-eiclosporin A listed underCiclosporin
and:
1. Unknown structure ):t.CH

'
Ala-d-Ala-MeLeu-MeLeu-MeVal-o ...H

CH,

CeLeu- Val - MeLeu - MeGly_ Abu NHCH,

o

2. Iso-ciclosporin H
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Cilastatin and Imipenem for Infusion
Cilastatin ami Imipenem ior Injection

Action and use
Dehydropepndase-I inhibitor; inhibition of the renal
metabolism of imipenem + Carbapenem antibacterial

DEFINITION
Cilastatin and Imipenem forInfusion is a sterile mixture of
Cilasratin Sodium and Imipenem Monohydrate with or
without excipients. It is supplied in a sealedcontainer.
The contents of the sealed container comply with the requirements
for Powders for Injections or Infusions stared under Parenteral
Preparations and with the following requirements.

Content of cllastatin, C1JllSN';zNa01S
95.Q to 105.0% of the stated amount.

Content of Jmlpenem, CU H 17N304S

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the contents of a sealed container
containing 500 mg of lmipenem, add 4 mL of methanol and
shake for 5 minutes. Add a further 3 mL of methanol and
shake for a further 10 minutes. Filterthe resulting suspension
and reserve the filtrate for test B. The infrared absorption
spectrum of the dried residue, Appendix IT A, is concordant
with thatobtained withimipenem monohydrate EPCRS,
prepared in the same manner.
B. Dry the filtrate reserved in test A at a temperature not
exceeding 40'. The infrared absorption spectrum of the dried
filtrate, Appendix n A, is concordant with thatobtainedwith
cilastatin sodium EPCRS,prepared in the same manner.

TESTS

ACIDITY OR ALKALINITY
pH of the injection, reconstituted as per the manufacturer's
instructions, 6.5 to 8.5, Appendix V L.

Clarity and colour of solution
A solution containing the equivalent of 1% wlv of cilastatin
in warer is not more intensely coloured than reference solution..
Y", Appendix N B.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in a 0.9% wlv
solution of sodium chloride in water. Prepare the solutions
immediately be/ore we.
(I) Dissolve a quantity of the contentsof a sealed container
containing the equivalent of 32 mg of cilastatin in water, and
dilute to 20 mL.
(2) Dilute 1 volume of solution (I) to 200 volumes.

(3) 0.15% wlv of cilastatin/or system snitabilily 1 EPCRS
(4) 0.15% wlv of cilastatin forsystemsnitabilily 2 EPCRS
(5) Dissolve 5 mg of imipenem EPCRS in 8 mL of
0.006% w/v sulphurk add. Allow to settle at room
temperature for 5 minutes, add 10 mg sodium catbotuue and
dilute to 10 mL withwater.
(6) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colum (25 em x 4.6 mm) packed
with end-capped octade<y/si/yl silica gelforehromawgraphy
(5 urn) (YMC Pack ODS-AQ is suitable).

(b) Use gradient elution and the mobile phase described
below.
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(c) Use a flow rate of 1.5 mLper minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 210 nm.

(I) Inject 20 ~L of each solution.

(g) Use an autosampler temperature of 5°.

MOBILE PHASE

Mobile phaseA Dissolve 1.36 g of potassium dihydrogeu
orthophosphate in 1000 mL of water and adjust the pH to 5.6
with a 10% wlv solution of potassium hydroxide.
Mobile phase B Equal volumes of acetonitrile Rl and a
solution prepared in the following manner:

Dissolve 1.36 g of potassium dihydrogen orthophosphate in
1000 mL of waterand adjust the pH to 3.0 with a 5% vlv
solution or orthophosphoric add.

Time (Minutes) Mobile phase A Mobile phase B Comment
("10 vlv) (% v/v)

0-3 \()(} o iSoCIlnic

3·30 100--->90 0-+10 linear gradient

30-68 90-->60 10-->40 isocratic
68-78 60-->30 40-+70 linear gradient

78-88 3. 7. isocratic

88-89 30->100 70-+0 linear gradient

89-95 \()(} 0 re-equillibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to cllastatin
(retention time about 48 minutes) are: imipenem impurity B
(epimer 1), about 0.08 ; imipenem impurity B (epimer 2),
about 0.09; imipenem impurity A, about 0.18; imipenem,
about 0.22; cilastatin impurity E, about 0.25; cllastatin
impurity A (epimer 1), about 0.64; cilasratin impurity A
(epimer 2), about 0.66; cilastatin impurity F, about 0.98;
cilastatin impurity G (epimer 1), about 1.04; cilastatin
impurity G (epimer 2), about 1.07; cilastatin impurity D,
about 1.15,; cllaatatin impurity H, about 1.20; cilastatin
impurity B, about 1.30; cilastatin impurity C, about 1.40.

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (3), the peak-to
valley ratio is at least 1.8 where Hp is me height above the
baseline of the peak due to impurity G (epimer 1) and Ho is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to cilastatin;

in the chromatogram obtained with solution (5), the peale-to
valleyratio is at least 1.8 where Hp is me height above the
baseline of the peak due to imipenem impurity B (epimer 1)
and Hv is the height above the baseline of the lowest point of
the curve separating this peak from the peak due to
imipenem impurity B (epimer 2);

in the chromatogram obtained with solution (6), the signal to
noise ratio for the peak due to imipenem is not less than 25
and the signal to noise ratio for the peak due to cilastatinis
not less than 40.

UMITS

For imipenem
Identify any peak corresponding to imipenem impurity A and
impurity B in the chromatogram obtained with solution (1)
using the chromatogram obtained with solution (5), and the
relative retention times. Multiply the area of any peak
corresponding to imipenem impurity A by a correction factor
of 2.4.

Cilastatin Preparations 111-373

In the chromatogram obtained with solution (1):

the area of ~ny peak corresponding teo imipenem Impurity ...11...

is not greater than twice the area of the peak due to
imipenem in the chromatogram obtained with solution (2)
(1.0%);

the area of any peak corresponding to imipenem impurity B
is not greater than 0.6 times the area of the peak due to
imipenem in the chromatogram obtained with solution (2)
(0.3% each);

the area of any other secondary peak is not greater than twice
the area of the peak due to imipenem in the chromatogram
obtained with solution (6) (0.2%);

the sum of the areas of any secondary peaks due to imipenem
is not greater than 4 times the area of the peak due to
imipenem in the chromatogram obtained with solution (2)
(2.0%).

Disregard any peak with an area less than the area of me
peak due to imipenem in the chromatogram obtained with
solution (6) (0.1%) and any peak eluting after 20 minutes.

For cilastatin
Identify any peaks in the chromatogram obtained with
solution (1) corresponding to cilastatin impurities A, B, C,
D, E, F and G using the chromatograms obtained with
solutions (3) and (4). Multiply the areas of the following
peaks by the corresponding correction factors: impurity C,
1.3; impurity E, 3.3; impurity G, 1.6.

the sum of the areas of any peak corresponding to cilastatin
impurity A is not greater than the area of the peak due to
cilastatin in the chromatogram obtained with solution (2)
(0.5%);

the area of any peak corresponding to cilastatin impurity C is
not greater than 0.8 times the area of the peak due to
ciJastatin in the chromatogram obtained with solution (2)
(0.4%);

the area of any peak corresponding to cilastatin impurity E is
not greater than 0.6 times the area of the peak due to
cilastatin in the chromatogram obtained with solution (2)
(0.3%);

the area of any peaks corresponding to cilastatin impurity B,
F, G or H are not greater than 1.5 times me area of the peak
due to cilastatin in the chromatogram obtained with solution
(6) (0.15% each);

the area of any other secondary peak is not greater than the
area of the peak due to cilastatin in the chromatogram
obtained with solution (6) (0.1%);

the sum of the areas of any secondary peaks due to cilastatin is
not greater than 3 times the area of the peak due to cilastatin
in the chromatogram obtained with solution (2) (1.5%);

Disregard any peak with an area less than the area of the
peak due to cilastatin in the chromatogram obtained with
solution (6) (0.1%), any peak due to impurity D and any
peak eluting before 20 minutes.

Los. on drying
When dried in vacuoat 60°, at a pressure not exceeding
0.67 kPa for 3 hours, does not lose more than 3.5% of its
weight. Use 0.3 g.

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for uniformity of weight,
Appendix xn CI, Powders for Parenteral Administration.

Carry out the method for liqura chromarography,
Appendix ill D, using the following solutions in a solution
containing, 0.002% w/v of sodium bicarbonate, 0.18% wlv of
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sodium chloride and 0.0135% wlv of potassium dihydrogen
phosphate previously adjusted to pH 6.8 withsodium hydroxide
or onhophosphoric acid.
(1) Disperse a quantity of mixed contentsof the
10 containers, containing the equivalent of 0.5 g of cilastatin
and 0.5 g of imipenem in diluent and dilute to 100 mL
Dilute 1 volwne of the resulting solution to 10 volumes.
(2) 0.05% wlv of imipenem EPCRS.
(3) 0.05% wlv of cilasratin EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oetadecylsilyl silica gelfor chromatography (5 urn)
(Hypersil-ODS is suitable).

(b) Use isocratic elutionand the mobile phase descnbed
below.
(e) Use a flow rate of 2 mL per minute.

(d) Use a colwnn temperature of 50°.
(e) Use a detection wavelength of 254 nm,
(0 Inject 10 ~L of each solution.

MOBILE PHASE

Dissolve 0.54 g of potassium dihydrogen orthophosphate and
2.0 g of sodium hexanesulphonate in 800 mL water. Adjust
the pH to pH 6.8 with O.5M sodium hydroxide or O.5M
orthophosphoric acid. Dilute to 1000 mL with water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the symmel1y faaor of the peak due to
imipenem is between 0.8 arid 2.0.

The test is not valid unless, in the chromatogram obtained
with solution (3), the symmetry factor of the peak due to
cilastatin is between 0.8 and 2.0

DETERMINATION OF CONTENT

Calculate the contentof imipenem, CI2H17N30..S,H20J in a
container of average contentweightfrom the chromatograms
obtained and using the declared contentof CI2HI7N30-tSJ
H20, in imipenem EPCRS.
Calculate the contentof cilastatin, Cl6H25N2NaOsSJ in a
container of average contentweight from the chromatograms
obtained and usingthe declared contentof C16H2SN2NaOsSJ
in cilasraun EPCRS

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amount of cilastatin and imipenem.

IMPURITIES
The impurities limited by therequirements of this
monograph include thoselistedunderImipenem
Monohydrate and Cilastatin Sodium

Cimetidine Injection
Action and use
Histamine H2 receptor antagonist; treatment of peptic
ulceration.

DEFINITION
Cimetidine Injection is a sterile solution in Water for
Injections of cimetidine hydrochloride, prepared by the
interaction of Cimetidine and Hydrochloric Acid.
The injection complies with the requirements stated under
Parenteral Preparations and wi,h thefollowing requirements.
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Content of cbnetidine, CllJHl~6S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 210 to
310 run of solution A used in the Assay exhibits a maximum
at about 218 nm.
B. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (2) corresponds to that
in the chromatogram obtained withsolution (8).

TESTS
Acidity or alkalinity
pH, 4.5 to 6.0, Appendix V L.

Related substances
Carry out the method for thin-layer chromaUJgraphy,
Appendix ill A, using silica gel GF254. as the coating
substance and usingthe following solutions. For solution (1)
dilute a quantity of the injection with sufficient methanol to
give a solution containing the equivalent of 5.0% wlv of
Cimetidine. For solution (2) dilute I volume of solution (1)
to 10 volumes with methanol. For solution (3) dilute
1 volwne of solution (1) to 100 volumes with methanol and
dilute 20 volumes of the resulting solution to 100 volumes
with methanol. For solution (4) dilute 5 volumes of solution
(3) to 10 volumes with methanol. For solution (5) dilute
5 volumes of solution (4) to 10 volumes with methanol.
For solution (6) dissolve 2.24 mg of 2-<arbamoyl-l-methyl-3
[2-(5-methylimidazol-4-ylmetlryl,hia)ethyl]guanidine
dihydrochlorUk BPCRS ('amide' impurity) in 5 mL of a
1.65% wlv solution of sodium chloride in methanol (50%).
For solution (7) dissolve 6.6 mg of I-me'hyI-3-[2-(5
metlrylimidazol-4-,yl-methylthia)ethyl]guanidine
dihydrochlorUk BPCRS ('guanidine' impurity) in 5 mL of a
1.65% w/v solutionof sodium chloride in methanol (50%).
For solution (8) dissolve 5.0 mg of cimetidine BPCRS in
I mL of methanol. Carry out the following tests.

A. Apply separately to the plate 4 ~ of each solution. Allow
the plate to stand for 15 minutesin the tank saturated with
vapour from the mobilephase which consists of a mixture of
15 volumes of 135M ammonia, 20 volumes of methanol and
65 volumes of ethylQU«lte. After development and removal
of the plate,dry it in a current of cold air, expose to iodine
vapour until maximum contrast of the spotshas been
obtained and examine underultraviolet light (254 nm).

B. Apply separately to the plate 4 ~L of each solution.
Develop using a mixture of 8 volumes of 13.5M ammonia,
8 volumes of methanol and 84 volumes of ethyl aatate. After
removal of the plate,dry it in a current of cold air, exposeto
iodinevapour untilmaximum contrast of the spotshas been
obtained and examine under ullraviolet ligh' (254 nm).
The following lintits apply to both methods. Aoy spot in the
chromatogram obtained with,solution (1) corresponding to
the 'amide' impurity is not more intense than the principal
spot in the chromatogram obtained with solution (6) (0.7%,
calculated as the 'amide' baseandwith reference [0

cimeridine) and anyspot corresponding to the 'guanidine'
impurity is not more intense thanthe principal spot in the
chromatogram obtained withsolution (7) (2%, calculated as
the 'guanidine' baseand withreference to cimetidine).
Any othersecondary SPOl is not more intense than the
principal spot in the chromatogram obtained withsolution
(3) (0.2%) and not more than two such spots aremore
intense than the principal spot in the chromatogram obtained
with solution (4) (0.1 % each). The tests are not valid unless
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the chromatograms obtained with solution (5) show clearly
visible spots.

ASSAY
Dilute a volumecontaining the equivalent of 0.5 g of
Cimetidinewith sufficient O.OSM sulfuric acid to producea
solution containing 0.001% wlv (solution A). Prepare a
0.001 % wlv solution of cimetidine BPCRS in 0.05'1 sulfuric
acid (solutionB). Measure the absorbance of solutions A
and B at the maximum at 218 run and at 260 om,
Appendix II B. Calculate the content ofCIOH,oN,S using
the dilference between the absorbances of solutions A and B
at the two wavelengths and the declared content of
CIOH,oN,S in cimetidine BPCRS.

LABELLING
The strength is stated in terms of the equivalent amount of
Cimetidine in a suitable dose-volume.

Cimetidine Oral Solution
Action and use
Histaminefl2 receptor antagonist; treatment of peptic
ulceration.

DEFINmON
Cimetidine Oral Solution is a solution containing Cimetidine
in a suitable flavoured vehicle.
The oralsolution complies with the requirements statedunder Oral
Liquids and with thefolWwing requirements.

Content of cimetidine, CloHl~6S
90.0 to 105.0%of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill AJ using the following solutions in methanol.
(1) Dilute a volume of the preparation to contain0.04% wlv
of Cimetidine.
(2) 0.04% wlv of cimetidine BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelGF254.

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.
(e) Afterremoval of the plate,allow it to dry and expose it to
iodine vapour until maximum contrast between the spots is
obtained.

MOBILE PHASE

15 volumes of 13.5M ammonia, 20 volumes of methanol and
65 volumes of ethylacetate.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to thatin the chromatogram
obtained with solution (2).

B. In the Assay, the principal peakin the chromatogram
obtained with solution (1) has the same retention time as the
principal peakin the chromatogram obtained with
solution (2).

TESTS
Acldity
pH, 5.0 to 6.5, Appendix V L.

Cimetidine Preparations 111-375

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in the mobile
phase.
(1) Dilute a volumeof the preparation to contain
0.050% wlv of Cimetidine.

(2) 0.0020% wlv of I-methyl-3-(2-(5-methylimidazol-4-y1
methylthio)ethy/)guanidine dihydrochloride BPCRS ('guanidine'
impurity).

(3) 0.0019% wlv of 2-carbamoyl-l-methyl-3-(2-(5
methylimidozoJ-4-ylmethylthio)ethyl)guanidine
dihydrochkJride BPCRS ('amide' impurity).

(4) 0.0015% wlv of 2-eyano-l-methyl-3-(2-(5-methylimidazol
4-y1-methy/sulfiny/)ethy/)guanidine BPCRS ('sulfoxide'
impurity).

(5) 0.00025% wlv each of the 'guanidine', 'amide' and
{sulfoxide' impurities and 0.0002% wlv of saccharin,

(6) Dilute I volume of solution (I) to 200 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with particles of silica (10 pm) phenylsilica gelfor
chromatography (~ondapak phenyl is suitable).

(b) Use lsocraticelution and the mobile phase described
below.
(c) Use a flow rateof 1 mL per minute.
(d) Use a column temperature of 40'.

(e) Use a detection wavelength of228 run.

(f) Inject 20 ~L of each solution.
(g) For solution (I) aUow the chromatography to proceed for
3 times the retention time of the peak due to cimetidine.

MOBILE PHASE

4 volumes of acewniniJe and 96 volumes of a 0.25% vlv
solution of orthophosphoric acid, the pH of the mixture being
adjusted to 3.0 using 10Mpotassium hydroxide.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (5) shows four clearly separated peaks.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeakcorresponding to 'guanidine' is not
greater than the area of the principal peak in the
chromatogram obtained withsolution (2) (3% calculated as
the base and with reference to cimetidine);
the area of anypeakcorresponding to 'amide' is not greater
than the area of the principal peak in the chromatogram
obtainedwith solution (3) (3% calculated as the base and
with reference to cimetidine);
the area of any othersecondary peak, except that of any peak
corresponding to saccharin, is not greater than the area of the
principal peak in the chromatogram obtained with solution
(6) (0.5%);

calculate the contentof the individual named impurities
using the respective reference solutionsand the content of
unnamed impurities using solution (6)j
the total contentof impurities is not greater than 4.0%.

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in the mobile
phase.
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111-376 Cimetidine Preparations

(1) Dilute a weighed quantity of the preparation containing
0.2 g of Cimetidine to produce 200 mL. Dilute 5 mL of this
solution to 100 mL

(2) 0.005% wlv of cimetidine BPCRS.
(3) 0.004% wlv of saccharm and 0.005% wlv of
cimeudine BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substancesmay be used.

SYSTEMSUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (3) shows two clearly separated principal peaks.

DETER},UNATlON OF CONTENT

Determine the weight per mL of me preparation,
AppendixV G, and calculate the contentof CIOHI()~·6S
using the declared content of CloHl~6S in
cimetidine BPCRS.

STORAGE
Cimetidine Oral Solution should be protected from fight.

Cimetidine Oral Suspension
Action and use
HistamineH2 receptor antagonist; treatment of peptic
ulceration.

DEFINITION
CimetidineOral Suspension is a suspension containing
Cimetidine in a suitable flavoured vehicle.
The oralsuspension tomplies with the requirements stated under
Oral Liquids and with thefollQUJing requirements.

Content of eimetidine, C,oHtoN,S
90.0 to 105.0% of the stated amount.

IDENTIFICATION
Carry out the method for thin-layer chromalOgraphy,
Appendix ill A, using the following solutions.
(1) Shake a volumeof the oralsuspension containing 40 mg
of Cimetidine with 50 mL of methanol, dilute to 100 mL
with methatwl, mix and filter.
(2) 0.04% wlv of cimetidine BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gel GF254.

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allowit to dryand expose it to
iodine vapour until maximum contrast betweenthe spots is
obtained.

MOBILE PHASE

15 volumesof 135M ammonia, 20 volumes of methanol and
65 volumes of ethyl acetate.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds to thatin the chromatogram
obtained with solution (2).

TESTS
A1kalinlty
pH, 7.0 to 8.5, Appendix V L.
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Related substances
Carryout the method for liquid chromatography,
Appendix ill D, using the following solutions in mobile
phase.
(1) To a quantity of the oral suspension containing 0.1 g of
Cimetidine add 100 mL of the mobile phase and shake for
10 minutes. Dilute to 200 mL with the mobile phase, mix
and Iilter through a Whatman GFIF Iilter paper.

(2) 0.0020% wlv of I-methyl-3-(2-(5-methylimidazol-4-j>I
methylthio)ethyOguanidine dihydrodiloride BPCRS ('guanidine'
impurity).

(3) 0.0019% wlv of 2-earbamoyl-l-methyl-3-(2-(5
methylimidazol-4-j>lmethylthio)ethyl)guanidine
dihydrodiloride BPCRS ('aotide' impurity).

(4) 0.0015% wlv of 2-eyano-l-methyl-3-(2-(5-methylimidazol
4.yI-methyisulfinyOethyOguanidine BPCRS ('sulfoxide'
impurity).

(5) 0.00025% wlveach of 'guanidine', 'amide' and
'sulfoxide' reference substances and 0.0002% w/v of
saccharin.
(6) Dilute I volume of solurion (I) to 200 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel eolumn (30 em x 3.9 mm) packed
with particles of silica (10 urn) phenylsiliea gelfor
ehromarography (~Bondapak phenyl is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rateof 1 mLper minute.
(d) Use a column temperature of 40'.

(e) Use a detection wavelength of 228 om.

(I) Inject 20 IlL of each solution.

MOBILE PHASB

4 volumes of acetonim7e and 96 volumes of a 0.25% v/v
solution of onhaphosphari< acid, the pH of the mixture being
adjusted to 3.0 using 10M potassium hydroxide.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtainedwith
solution (5) shows four clearly separated peaks.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to me sulfoxide
impurity is not greater thanthe area of the principal- peak in
the chromatograms obtained with solution (4) (3%);

the areas of any other secondary peaks, except that of any
peak corresponding to saccharin, arenot greater than the
area of the principal peakin the chromatogram obtainedwith
solution (6) (0.5%).

The total content of impurities is not greater than 4.0%.

ASSAY
Carry out the method for li4uid chromatagraphy,
Appendix ill D, using the following solutions in mobile
phase.
(1) To a weighedquantity of the oralsuspension containing
0.1 g of Cimetidine add 100 mL of the mobile phase and
shake for to minutes. Dilute to 200 mL with the mobile
phase, mix and filter through a Whatrnan GFIF filter paper.
Dilute 5 mL of the Iiltrate to 50 mL with the mobile phase.

(2) 0.005% wlv of cimetidine BPCRS.
(3) 0.004% wlv of sacchan» in solution (2).

j
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CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor betweencimetidine and
saccharin is at least 1.5.

DETERMINATION OF CONTENT

Determine the weight per mL of the preparation,
Appendix V G, and calculate the content of CloHL~6S
using the declaredcontent of C1oHl.,N"6S in
cimetidine BPCRS.

STORAGE
Cimetidine Oral Suspensionshould be protected from light.

Cimetidine Tablets
Action and use
Histamine H2 receptor antagonist; treatment of peptic
ulceration.

DEFINITION
Cimetidine Tablets contain Cimetidine.
The tablets comply with the requirements Slated under Tablets and
with thefollowing requirements.

Content of cimetidine, CtoHu,N6S

95.0 (Q 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
0.10 g ofCimetidine with JO mL of methanol for 10 minutes,
filter (Whatman GF/A is suitable) and evaporate to dryness
on a rotary evaporator using gentle heat. Dissolve the residue
in 5 mL of chlorcfotm and evaporate to dryness with the aid
of a current of air. Dry the residue at 600 at a pressure not
exceeding0.7 kPa. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spectrum of cimetidine (RS 06/).
B. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (2) corresponds to that
in thechromatogram obtainedwithsolution (6).

TESTS
Related substances
Carry out the method for thin-layer chrornategraphy,
Appendix ill A, using the following solutions.
(I) Add 20 mL of methanol to a quantity of the powdered
tablets containing J g of Cimetidine, mix with the aid of
ultrasound for 2 minutes, shakefor 3 minutes and filterusing
a suitable 0.2-Jlm filter.
(2) Dilute I volume of solution (I) to 10 volumes with
methanol.
(3) Dilute I volume of solution (2) to 20 volumes with
methanol.
(4) Dilute I volume of solution (I) to 100 volumes with
methanol and dilute 20 volumes of this solution to
100 volumes with methanol.

(5) Dilute 5 volumes of solution (4) to 10 volumes with
methanol.
(6) 0.50% wlv of cimetidine BFCRS in methanol.
Carry out the following tests.
A. CHROMATOORAPIDC CONomONS

(a) Use a TLC silica gelOFz54 piau.

Cinnarizine Preparations 111-377

(b) Use the mobile phaseas described below.
(c) Apply 4 ~L of each solution.

(d) Develop the plate for 15 minutes in the tank saturated
with vapour from the mobile phase.
(e) Afterremoval of the plate, dry in a current of cold air,
expose to iodinevapour until maximum contrast of the spots
has been obtained and examineunder ultraviolet Nght
(254 nm).

MOBILE PHASE

15 volumes of 13.5M ammonia, 20 volumes of methanol and
65 volumes of ethylacetau.

B. CHROMATOGRAPHICCONDmONS

(a) Use a TLC silica gel OF", piau.
(b) Use the mobile phase as described below.

(c) Apply 4 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Mer removal of the plate,dry in a current of cold air,
expose to iodinevapour until maximum contrast of the spots
has been obtained and examine under ultraviolet light
(254 nm).

MOBILE PHASE

8 volumes of 13.5M ammonia, 8 volumes of methanol and
84 volumes of ethylacetate.

SYSTEM SUITABILITY

The testsarenot valid unless the chromatograms obtained
with solution (5) show clearly visible spots.

LIMITS

Any secondary spotin the chromatogram obtained with
solution (I) in tests A and B:

is not more intense than the principal spot in the
chromatogram obtained with solution (3) (0.5%);

not more than two such spots are more intense than the
principal spot in the chromatogram obtained with solution
(4) (0.2% of each).

ASSAY
Weigh and finely powder 20 tablets. Shake a quantity of the
powdered tablets containing 0.1 g of Cimetidine with
300 mL of 0.05M su/fim'c acid for 20 minutes, add sufficient
0.05M sulfuric acid10 produce 500 mL and filter (Whatman
GF/C is suitable}. Dilute 5 mL of the filtrate to 100 mL with
0.05M su/fuJi< acid (solution A). Prepare a 0.001 % w/v
solution of cimetidine BPCRS in 0.05M sulfuric acid
(solution B). ~leasure the absorbance of solutions A and B at
the maximum at. 218 nm and at 260 om, Appendix II B.
Calculate the content of CIOHI~6S using the difference
between the absorbances of solutions A and B at the two
wavelengths and the declared content ofC IOH16N6S in
cimetidine BPCRS.

Cinnarizine Tablets
Action and use
Histamine HI receptor antagonist; antihistamine.

DEFINITION
Cinnarizine Tablets contain Cinnarizine.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of cinnarizine, C2J1~1
95.0 to 105.0% of the stated amount.
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1.0%wlv of ammonium acelate.
0.2% oto of glacial acetic acid in acetonitrile.

III-378 Cinnarizine Preparations

IDENTIFICATION
Shake ~ quantity of the powdered tablets containing 45 mg
of Cinnarizine with20 mL of QUrone, filter (Whatman GF/C
paper is suitable), evaporate the filtrate and dry the residue at
60° for 1 hour. The infrared absorption spectrum of the residue,
Appendix II A, is concordant with the reference spectrum of
cinnarizine (RS 492).

TESTS
Dissolution
Comply with the dissolution tes: for tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL ofO.OIM hydrochlo.u acid, at a temperature
of 37°, as the medium.

PROCEDURE

(1) After45 minutes withdraw a sampleof the medium, filter
and dilute the filtrate with sufficient of the dissolution
medium, if necessary, to give a solutionexpectedto contain
about 0.0017% w/v of Cinnarizine.
(2) 0.0017% wlv of cinnarizine BFCRS in the dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-copped solidcore octad«ylsilyl silka gd for
chromatography (5 urn) (X-Bridge Shield RPI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 50'.

(e) Use a detection wavelength of210 urn.
(I) Inject 10 ~L of each solution.

MOBILE PHASE

48 volumes of a solution of 0.288% wlv of ammonium
dihydrogen orthophosphate, adjusted to pH 4.9 with 10% vlv of
ammonia, and 52 volumes of acetonitrile Rt.

DETERMINATION OF CONTENT

Calculate the total content of cinnarizine, C2cJ12sN2Jin the
medium from the chromatograms obtained and using the
declared content of C2J'12sN"2in cinnarizine BPCRS.

LIMITS

The amountof cinnazirine released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendixill DJ using the following solutions.
(I) Shake a quantity of the powdered tablets containing
30 mg of Cjnnarizine with 16 mL of methanol, dilute to
20 mL with methanol, filter through a 0.45-~m nylon filter
and use the filtrate.
(2) Dilute I volume of solution (I) to 100 volumes with
methanol and dilute 1 volume of the resulting solution to
5 volumes with methanol.
(3) 0.0003% wlv of cinnarizine BFCRS and 0.00035% wlv of
flunarizine dihydrochkmiie EFCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-capped base-deactivated octade<ylsilyl Sl7ica gd for
chromatography (3 pm) (Hypersil BDS CI8 is suitable).

2022

(b) Use gradient elution and the mobilephase described
below.
(c) Use a flow rateof 1.5 rnLper minute.
(d) Use an ambient column temperature.

(e) Use a detectionwavelength of 230 nm.
(I) Inject 10~ of each solution.

MOBILE PHASE

Mob/7e phase A

Mobae phase B

Time MobilephaseA MobilephaseB Comment

(Minutes) (%vlv) (% vtv)

0-3 75 25 eccreuc

3-23 7H10 25-<90 lineargradient

23-28 10 90 lsocraUc

28-33 1()-)75 90->25 lineargradient

33-38 7S 25 re-equi.-bration

When the chromatograms are recorded under the prescribed
conditions, the relative retention with reference to cinnarizine
(retention time about 14 minutes) are: impurity A about 0.4;
impurity B about 1.1; impurity C about 1.15j impurity D
about 1.2j impurity E about 1.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)J the resolution betweenthe peaksdue to
cinnarizine and flunarizine is at least 5.0.

UMITS

In the chromatogram obtained with solution (1):
the areas of any peaks corresponding to impurities AJ BJ CJ

D or E arenot greater than 1.25 times the area of the
principal peak in the chromatogram obtainedwith solution
(2) (0.25% of each);

the area of any other secondary peak is not greater than the
area of the principal peakin the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of any secondary peakis not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard any peakwith an area less thanhalf the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromawgraphy, Appendix III D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing
30 mg of Cinnarizine with 16 mL of methanol, dilute [0

20 mL with methanol and filter through a 0.45-~m nylon
filter. Further dilute 1 volumeof the filtrate to 100 volumes
with methanol.
(2) 0.0015% wlv of cinnosizine BFCRS in methanol.
(3) 0.0003% wlv of dnnarieine BFCRS and 0.00035% wlv of
flunarizine dihydrochlonde EFCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

J
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to
cinnarizine and flunarizine is at least 5.0.

DETERMINATION OF CONTENT

Calculate the content of C2J12SN2 in the tablets using the
declared content of C2J12SN2 in cinnarisine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Cinnarizine.

Ciprofloxacin Ear Drops
Action and use
Fluoroquinolone antibacterial.

DEFINITION
Ciprofloxacin Ear Drops area solution of Ciproftoxacin
Hydrochloridein a suitable vehicle.
The ear drops comply with the requirements Slated under Ear
Preparations and with thefollowing requirements.

Content of ciprofloxacin, C17H18FN303
95.0 to 110.0% of the stated amount.

IDENTIFICATION
In the Assay, record the UV spectrum of the principal peak
in the chromatograms obtained with solutions (1) and (2)
with a diode array detector In the range of210 to 400 am.

The UV spectrum of the principal peakin the chromatogram
obtained with solution (I) is similar to that of the peak in the
chromatogram obtained withsolution (2);
the retention time of the principal peakin the chromatogram
obtainedwith solution (1) is similar to thatof the peakin the
chromatogram obtained withsolution (2).

TESTS
Acidity
pH, 4.0 to 5.0, Appendix V L.

Related substances
Carry out the method for liqma chromalOgraphy,
Appendix III 0, using the following solutions in the mobile
phase.
(1) Dilute a volume of the eardrops to produce a solution
containing the equivalent of 0.01% w/v ofciprofloxacin.
(2) Dilute I volume of solution (I) to 20 volumes, then
further dilute J volume to J0 volumes.
(3) 0.01 % wlv of ciprofloxacin impuo',y standard BPCRS.

(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with base-deactivated octaduylsi/yl silica gelfor chromalOgraphy
(5 um) (Hypersil BDS is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flowrateof 1.5 mL perminute.
(d) Use a column temperature of 40'.

(e) Use a detection wavelength of 278 run.

(!) Inject 25 ~L of each solution.

(g) For solution (1), allowthe chromatography to proceed
for twice the retention time of ciprofloxacin.

Ciprofloxacin Preparations 111-379

MOBILE PHASE

13 volumes of U<:'lOnitriJe and 87 volumes of a 0.245% wlv
solutionof orthophosphoric acid previously adjusted to pH 3.0
with u;ethylamjne.

When me chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
ciprofloxacin (retention time, about 9 minutes) are:
impurity E, about 0.4; impurity F, about0.5; impurity B,
about 0.6; impurity CJabout0.7; and impurity DJabout 1.2.

SYSTEM SUITABIUTY

The test is not valid unless:
in me chromatogram obtained with solution (3), the resolUIUm
between me peaks due to impurity B and impurity C is at
least 1.3j
the signal-to-noise ratio of me principal peakin the
chromatogram obtained withsolution (4) is at least 70.

LIMITS

Identify any peaks in the chromatogram obtained with
solution(I) corresponding to impurities B, CJD and E using
solution (3) and multiply the area of these peaks by the
following correction factors: 0.7J0.6, 1.4 and 6.7
respectively.
In the chromatogram obtained with solution (1):

the area of anypeak corresponding to impurity C is not
greater than0.8 times the area of theprincipal peak in me
chromatogram obtained with solution (2) (0.4%);

the area of anypeak corresponding to impurity E is not
greater than 0.6 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any other secondary peak is not greater than twice
the area of the principal peakin the chromatogram obtained
with solution (4) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than 1.4 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.7%).

Disregard anypeak with an area less than the area of the
principal peakin the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for liqm·d chromatographyJ
Appendix ill D, using the following solutions in the mobile
phase.
(1) Dilute a volume of the eardrops to produce a solution
containing the equivalent of 0.001% w/v of ciproftoxacin.
(2) 0.0011 % wlv of ciprofloxacin hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions stated underRelated
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of C17HISFN303 in the ear drops
using the declared contentof C17HlsF'N303JHCI in
ciprofloxacin hydrochloo'de BPCRS. Each mg of
C17HIsFN303JHCl is equivalent to 0.9010 mg of
C17H,sFN303'

STORAGE
Ciprofloxacin Ear Drops should be kept in an airtight
container and protected from light.

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amountof ciprofloxacin.
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IMPURITIES
The impurities limited by me requirements of this
monograph include impurities B, C, D, E and F listed under
Ciprofloxacin.

Ciprofloxacin Eye Drops
NOTE: This monograph has been developed to coverunlicensed
fonnulalions.

Action and use
FhJ.oroquinolone antibacterial.

DEFINITION
Ciprofloxacin Eye Drops are a sterile solution of
ciprofloxacin lactate, prepared by the interaction of
Ciprofloxacin and LacticAcid, in a suitable vehicle.
The eyedrop,cqmply with the requirements ,tated underEye
Preparations and with thefollowing requirements. Where
appropriate, the eye drops alsocomply with the requirements stated
under Unlicensed Medicines.

Content of c.iprofloxacin, C17H1sFN303
95.0 to 105.0% of the stated amount.

IDENI1FICATION
A. Carry out me method for thin-layer chromatography,
Appendix m A, using the following solutions.
(1) Dilute a volumeof the eye drops with sufficient water to
produce a solution containing the equivalent of 0.05% wlv of
ciprofloxacin.
(2) 0.058% wlv of ciprofloxadn hydrochloride BPCRS in water.
(3) Mix equal volumes of solutions (1) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm (Merck silica gel 60 F".
HPTLC plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution, as bands.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, allowit to dry in air for
15 minutes and examine underultraviolet light (254 nm and
365 nm).

MOBILE PHASE

10 volwnes of aceumioile, 20 volwnes of 13.5M ammonia,
40 volumes of dichloromethane and 40 volumes of methanol.

CONFIRMATION

The principal band in the chromatogram obtainedwith
solution (1) corresponds to that in the chromatogram
ob'\lf'ed with solution (2). The principal band in the
chromatogram obtained with solution (3) appears as a single,
compact band.
B. Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.
(1) Dilute a quantity of the eye drops, if necessary, with
water to produce a solution containing the equivalent of
0.2% wlv of ciprofloxacin.
(2) 0.07% wlv of lithium lactate BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 7.8 mm) packed
with a strongcation-exchange resinof sulfonated, cross
linked ,tyrene.Jivinylbenzene ropoIymer in the hydrogen fonn
(7 to 11 pm) (Aminex HPX-87 H is suitable).
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(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 0.6 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 208 nm.
(l) Inject 20 ~L of each solution.

MOBILE PHASE

15 volumes of acetonitrile and 85 volumes of 0.0025M SIIlfunc
acid.
Aftereach analysis the column should be rinsed with a
mixture of 0.005M sulfuric acid and acetonitrile and then
regenerated with 0.025M sulfuric acid.

CONFIRJ.'AATION

The chromatogram obtained with solution (1) shows a peak
due to lactate with the same retention timeas the principal
peakin the chromatogram obtained withsolution (2).

C. In the Assay, the retention time of the principal peakin
the chromatogram obtainedwith solution (I) is the same as
thatof the principal peakin the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 3.9 to 4.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix m D, usingthe following solutions.
(1) Dilute a volume of the eye drops with sufficient of the
mobilephase to produce a solution containing the equivalent
of 0.05% wlvof ciprofloxacin.
(2) 0.05% wlv of ciprofloxacin impurity standard BPCRS in the
mobilephase.
(3) Dilute 1 volume of solution (I) '0 100 volumes with the
mobilephase and further dilute 1 volume to 2 volumeswith
the mobile phase.
(4) Dilute I volume of solution (I) '0 100 volumes with the
mobile phaseand further dilute 1 volumeto 5 volumes with
the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with base-deactivated octad«ylsilyl silica gelfor chromatography
(5 um) (Nucleosil 120-C18 and LiChrospher 100 RP 18 are
suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 278 nm.
(l) Inject 5 fIL of each solution.

(g) For solution (1), allow the chromatography '0 proceed
for twice the retention time of ciprofloxacin.

MOBILE PHASE

13 volumes of acetonitrile and 87 volumes of a 0.245% wlv
solution of orthophosphoric acid previously adjusted to pH 3.0
with triethylamine. -

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
ciproftoxacin (retention time about 9 minutes) are:
impurity E, about 0.4; impurity F, about0.5; impurity B,
about 0.6; impurity C, about 0.7; and impurity D, about 1.2.
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SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtained with solution (3), the resolution
between the peaks due to impurity B and impurity C is at
least 1.3;
the signal-to-noise ratio of the principal peakin the
chromatogram obtainedwithsolution (4) is at least70.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities B, C, D and E using
solution (2) and multiply the area of these peaks by the
following correction factors: 0.7, 0.6,1.4 and 6.7
respectively.
In the chromatogram obtained with solution (1):
me area of any peak corresponding to impurity C is not
greater than the area of the principal peakin the
chromatogram obtained with solution (3) (0.5%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (4) (0.2%);

the sum of the areas of all rue secondary peaks, excluding the
peak corresponding to ciprofloxacin impurity C, is not
greater than the area of the principal peakin the
chromatogram obtained with solution (3) (0.5%).

Disregard any peak with an area less than0.25 times the area
of the principal peakin the chromatogram obtained with
solution (4) (0.05%).

ASSAY
Carry out the method for liquid chromalography,
Appendix ill D, using the following solutions.
(I) Dilute a volume of the eye drops with sufficient of the
mobile phase 10produce a solution containing the equivalent
of 0.05% wlv of ciprofloxadn.
(2) 0.058% w/v of ciprofloxacin hydrochloride BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

DETERM1NATION OF CONTENT

Calculate the content of C17HISFN303 in the eye drops
using the declared contentofCI7HlsFN303,HCI in
ciprofioxacin hydrochkmae BPCRS. Each mg of
C17H1sFN.303,HCl is equivalent to 0.9010 mg of
CI7HISFN303'

STORAGE
Ciprofloxacin Eye Drops should be protected from light.

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amount of ciprofloxacin.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities B, C, D, E and F listedunder
Ciprofloxacin.
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Ciprofloxacin Hydrochloride Eye Drops
Action and use
FJuoroquinolone antibacterial.

DEFINlTION
Ciprofloxacin Hydrochloride Eye Drops are a solution of
Ciprofloxacin Hydrochloride in a suitable vehicle.
The <tY" drop,ccmptywith 'he requirements stated underEye
Preparations and with thefollowing requirements.

Content of clprofloxacln, C17HI8FNJOJ
95.010 110.0%of the stated amount.

IDENTIFICATION
In the Assay, record the UV spectrum of the principal peak
in the chromatograms obtained with solutions (I) and (2)
with a diode array detector in the range of210 to 400 run.

The UV spectrumof the principal peakin the chromatogram
obtained with solution (1) is similar to mat of the peak in the
chromatogram obtainedwith solution (2);
the retention time of the principal peak in the chromatogram
obtainedwith solution (1) is similar to that of the peakin the
chromatogram obtained with solution (2).

TESTS
Acidity
pH, 4.0 to 5.0, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in the mobile
phase.
(1) Dilute a volumeof the eye drops to produce a solution
containing the equivalent of 0.01% w/v of ciprotloxacin.
(2) Dilute 1 volume of solution (1) to 20 volumes, then
further dilute 1 volume to 10 volumes.
(3) 0.Ql % wlv of ciprofioxacin impurity standard BPCRS.
(4) Dilute 1 volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with base-deaaivaud octadecy/sily/ silica gelfor chromarography
(5 urn) (Hypersil BDS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 278 om.

(I) Inject 25 ~L of each solution.

(g) For solution (1), allow the chromatography to proceed
for twice the retention time of ciproftoxacin.

MOBILE PHASE

13 volumes of acetonitrile and 87 volumes of a 0.245% w/v
solution of orthophosphonc acidpreviously adjusted to pH 3.0
with triethylamine.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to

ciprofloxacin (retention time, about 9 minutes) are:
impurity E, about 0.4; impurity F, about 0.5; impurity B,
about 0.6; impurity C, about 0.7; impurity D) about 1.2.

SYSTEM SUITABILITY

The test is not validunless:
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in the chromatogram obtained with solution (3), me resolution
between the peaks due to impurity Band impurity C is at
least 1.3;

the signal-to-noise ratio of the principal peak in the
chromatogram obtained with solution (4) is at least 70.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities B, C, D and E using
solution (3) and multiply the area of these peaks by the
following correction factors: 0.7, 0.6, 1.4 and 6.7
respectively.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity C is not
greater than 0.8 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.4%);

me area of any peak corresponding (0 impurity E is not
greater than 0.6 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (4) (0.2%);

the swn of the areas of all the secondary peaks is not greater
than 1.4 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.7%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for iiquid chromarography,
Appendix ill D, using the following solutions in the mobile
phase.

(1) Dilute a volume of the eye drops to produce a solution
containing the equivalent of 0.001 % wlv of ciproftoxacin.

(2) 0.0011% wlv of ciprofloxacin hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions stated under Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of C17HISFN303 in the eye drops
using the declared content of CI7HI8FN303,HCI in
ciprofloxacin hydrochloride BPCRS. Each mg of
C17HI8FNJ03,HCI is equivalent to 0.9010 mg of
C17HlSFN303'

STORAGE
Ciprofloxacin Hydrochloride Eye Drops should not be
refrigerated or frozen.

LABELLING
The quantity of active ingredient is stated in terms 0,( the
equivalent amount of ciprofloxacin. '

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities B, C) D J E and F listed under
Ciprofloxacin.
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Ciprofloxacin Infusion
Ciprofloxacin Intravenous Infusion

Action and use
Fluoroquinolone antibacterial.

DEFINITION
Ciproftoxacin Infusion is a sterile solution) in Glucose
Infusion or in Sodiwn Chloride Infusion, of ciprofloxacin
lactate prepared by the interaction of Ciprofloxacin and
Lactic Acid. It is supplied as a ready-to-use solution.

The infusion complies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of ciprofloxacin, C I1H1SFN)O]
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix III A, using the following solutions.

(1) Dilute a quantity of the infusion with sufficient water to
produce a solution containing the equivalent of 0.05% wlv of
ciprofloxacin.

(2) 0.055% wlv of ciprofloxacin hydrochloride BPCRS in water.
(3) Mix 1 volume of solution (I) and I volume of
solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F25'1
HPTLC plates are suitable).

(b) Use the mobile phase as described below.

(e) Apply 10 1'1. of each solution, as bands.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it [Q dry in air for
15 minutes and examine under ultraviolet light (254 nm and
365 nm).

MOBILE PHAS~

10 volumes of acetonitrile, 20 volumes of 13.5M ammonia,
40 volumes of dichloromethane and 40 volumes of methanol:

SYSTBM SUITABILITY

The test is not valid unless the principal band in the
chromatogram obtained with solution (3) appears as a single,
compact band.

CONFIRMATION

The principal band in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. Carry out the method for liquid chromatography)
Appendix ill D) using the following solutions.

(1) Dilute a quantity of the infusion) ifnecessary, with water
to produce a solution containing the equivalent of 0.2% wlv
of ciprofloxacin.

(2) 0.07% wlv of lithiumloaa.. BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 7.8 mm) packed
with a strong cation-exchange resin of sulfonated, cross
linked styrene-divinylOenzene copolymer in the hydrogen form
(7 to II urn) (Aminex HPX-87 H is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.6 mL per minute.

(d) Use a column temperature of 40'.

(e) Use a detection wavelength of 208 nm.
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(I) Inject 20 ~L of each solution.

MOBILE PHASE

15 volumes of acetonitrile Rl and 85 volumes of
0.0025M sulfuric acid.
Aftereach analysis me column should be rinsed with a
mixture of 0.005M sulfun"c acidand acetonitrile Rl and then
regenerated with O.025M sufjun"c acid.

CONFIRMATION

The chromatogram obtained with solution (1) shows a peak
due to lactate with the same retention time as the principal
peak in the chromatogram obtained with solution (2).

C. In theAssay) the retention time of the principal peakin
the chromatogram obtainedwith solution (I) is the same as
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
For infusions prepared in Glucose Infusion
pH, 3.5 to 4.6, Appendix V L.

For infusions prepared in Sodium Chloride Infusion
pH, 3.9 to 4.5, Appendix V L.

Colour of solution
The infusion is not more intensely coloured than reference
solution GY", Appendix IV B, Method n.
S-Hydroxymethylfurfural
Infusions prepared in Glucose Infusion comply with thefollowing
test. Carryout the method for liquid chromawgraphy,
Appendix III D, using the foUowing solutions.
(1) Dilute I volume of the infusion to 4 volumes with the
mobile phase to produce a solution containing 1.25% wlv of
anhydrous glucose.
(2) 0.000625% wlv of hydroxymethylfuifural in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underAssay may
be used.

liMITS

In the chromatogram obtainedwith solution (I) the area of
any peakcorresponding to hydroxymethylfurfural is not
greater than the area of the peakin the chromatogram
obtainedwith solution (2) (0.05%, calculated with reference
to the glucose content).

Related substances
Carry out the method for liquid chromatography,
Appendixm D, using the following solutions in the mobile
phase.
(1) Dilute a quantity of the infusion with sufficient mobile
phase to produce a solution containing the equivalent of
0.01% wlv ofciprotloxacin.
(2) Dilute I volume of solution (I) to 20 volumes and
further dilute 1 volume to 10 volumes.
(3) 0.01% wlv of ciprofloxacin impurity standard BPCRS.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with base-deactivated octadecylsilyl silica gelfor chromalagraphy
(5 urn) (Hypersil BDS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of 1.5 rnL per minute.
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(d) Use a colUmn temperature of 40°.
(e) Use a detectionwavelength of 278 nm.

(I) Inject 25 ~IL of each solution.

(g) For solution (I), allow the chromatography to proceed
for twice the retention time of ciproflcxacin.

MOBILE PHASE

13 volumesof DCelOnitn"le and 87 volumes of a 0.245% wlv
solutionof onho-phosphon'c acid previously adjusted to pH 3.0
with triethylamine.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
ciprofloxacin (retention time, about 9 minutes)are:
impurity E, about O.4j impurity F, about 0.5; impurity B,
about 0.6; impurity C, about 0.7; impurity D, about 1.2.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtained with solution (3), the resolution
between the peaksdue to impurity B and impurity C is at
least 1.3;
the signal-to-noise ratio of the principal peak in the
chromatogram obtainedwith solution (4) is at least 70.

LIMITS

Identify any peaks in the chromatogram obtainedwith
solution (1) corresponding to impurities B, C, D and E using
solution (3) and multiply the area of these peaks by the
following correction factors: 0.7, 0.6, 1.4 and 6.7
respectively.
In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity C is not
greater than the area of the principal peakin the
chromatogram obtainedwithsolution (2) (0.5%);

the area of any peak corresponding to impurity E is not
greater than 0.6 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (4) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than twice the area of the principal peakin the
chromatogram obtained with solution (2) (1.0%).

Disregard anypeak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Bacterial endotoxin.
The endotoxinlimit concentration is 0.5 ill permL,
Appendix XIV C.

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in the mobile
phase.
(I) Dilute a quantity of the infusion with sufficient of the
mobile phase to produce a solution containing the equivalent
of 0.001% wlv of ciprofloxacin.
(2) 0.00 I 1% wlv of ciprofloxacin hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions stated underRelated
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of C17H1SFN.303 in the infusion using
the declared content of C17HlSFN303,HCI in ciprofioxacin
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hydrochloride BPCRS. Each mg of C I7H I8FN,O"HCI is
equivalent to 0.9010 mg of C17HlSFN303'

STORAGE
Ciprofloxacin Infusionshould be protected from light.
It should not he refrigerated or frozen.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of ciprofloxacin.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities BJ C, D, E and F listed under
Ciprofloxacin.

Ciprofloxacin Oral Suspension
Action and use
FJuoroquinolone antibacterial.

DEFINITION
Ciprofloxacin OralSuspension is a suspension of
Ciprofloxacin in a suitable flavoured vehicle. It is prepared by
dispersing the dry ingredients in the specified volumeof
solventjust before issue for use.
The dry ingredients comply withthe requirements for Powders and
Granules for OralSolutions and OralSuspensions stated under
OralLiquids.
For thefollowing tests prepare the oralsuspension as directed on
the label. The suspension examined immediately afterpreparation,
unless Olherwise indicated, romplies with the requirements stated
underOralLiquids and with thefollowing requirements.

Content of c1profloxacin, C17H18FN303
When freshly constituted, not more than 120.0% of the
statedamount. When storedat the temperature and for the
periodstated on the labelduring which the oralsuspension
may be expectedto be satisfactory for use, not less man
80.0% of thestated amount.

IDENTIFICATION
In the Assay, record the UV spectrum of the principal peak
in the chromatograms obtained with solutions (i) and (2)
with a diode array detector in the range of 210 to 400 nm.

The UV spectrum of the principal peak. in the chromatogram
obtainedwith solution (1) is similar to that of the peakin the
chromatogram obtained with solution(2);
the retention time of the principal peakin the chromatogram
obtained with solution (1) is similar to thatof the peakin the
chromatogram obtainedwith solution (2).

TESTS
Acidity
pH, 3.5 to 5.0, Appendix V L.

Related substances
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions in themobile
phase.

(1) Dilute a volumeof the oralsuspension to produce a
solutioncontaining 0.01% w/v of Ciprofloxacin.
(2) Dilute l volume of solution (I} to 20 volumes and
further dilute 1 volume to 10 volumes.
(3) O.Oi% wlv of ciprofioxacin impurity standard BPCRS.
(4) Dilute I volume of soiution (2) to 5 voiumes.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel coiumn (25 em x 4.6 nun) packed
with base-deactiuated octadecyMly1 siuca gelfor chromatography
(5 urn) (Hyperail BDS is suitabie).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rateof 1.5 mL per minute.
(d) Use a column temperature of 40°.
(e) Use a detection wavelength of 278 nm.

(I) Inject 25 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for twice the retention time of ciprofloxacin.

MOBILE PHASE

13 volumes of acetonitrile and 87 volumes of a 0.245% w/v
solution of orthophosphoric acidpreviously adjusted to pH 3.0
with triethylamine.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
ciprofloxacin (retention time, about 9 minutes)are:
impurity E, about 0.4; impurity F, about 0.5; impurity B,
about 0.6; impurity C, about 0.7; impurity D, about 1.2.

SYSTE.I\lSUITABIUTY

The test is not valid unless:
in the chromatogram obtained with solution (3), the resolution
between the peaksdue to impurity B and impurity C is at
least 1.3;
the signal-to-noise ratio of the principal peak lea the
chromatogram obtainedwith solution (4) is at least 70.

UMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities B, C, D and E using
solution (3) and multiply the area of these peaks by the
following correction factors: 0.7, 0.6, 1.4 and 6.7
respectively.
In the chromatogram obtained with solution (1):

the area of anypeak corresponding to impurity C is not
greater than 0.6 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any other secondary peak is not greater than twice
the area of the principal peak ln. the chromatogram obtained
with soiution (4) (0.2%);

the sum of the areas of aU the secondary peaks is not greater
than the areaof the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an arealess thanthe area of the
principal peak in the chromatogram obtained with solution
(4) (O.i %).

ASSAY
Carry out the method for liquid chramaw'graphy,
AppendixIII D, using the following solutions in the mobile
phase.
(I) Shake a weighed quantity of the oral suspension
containing 1 g of Ciprofloxacin withsufficient mobilephase
to produce a solution containing 0.01% wlv ofCiprofloxacin
and filter (Whatman GFIC filter is suitable). Dilute I voiume
to 10 volumes.
(2) O.OOii% wlv of ciprofioxacin hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions stated underRelated
substances may be used.
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DETERM.INATION OF CONTENT

Determine the weightper mL of the oral suspension,
Appendix V 0, and calculate the content of C17HISFNJOJ in
the oral suspension using the declared content of
C 17HL8FN,O"HCl in ciprcfioxacm hydrochloride BPCRS.
Each mg of Cl7HIsFNJOj,HCl is equivalent to 0.9010 mg
of Cl7HlSFNJOJo

Repeat the procedure using a portion of the oral suspension
that has been stored at the temperature and for the period
stated on the label during which it may be expected to be
satisfactory for use.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities B, C, D, E and F listed under
Ciproftoxacin.

Ciprofloxacin Tablets
Action and use
FJuoroquinolone antibacterial.

DEFINITION
Ciprotloxacin Tablets contain Ciprofloxacin Hydrochloride.

The tablets comply Wlih the requirements statedunder Tablets and
'loith the following requirements.

Content of ciproftoxacin, C 17H1SFN)O}

95.0 to 105.0% of the stated amount.

IDENTIFICATION .
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Add a quantity of the powdered tablets containing the
equivalent of 0.5 g of ciprofloxacin to 150 mL of water, mix
with the aid of ultrasound for 20 minutes, add sufficient
water to produce 250 mL and filter (Whatman GF/C filter
paper is suitable). Dilute me filtrate with sufficient water to
produce a solution containing the equivalent of 0.05% w/v of
ciproftoxacin.

(2) 0.055% wlv of ciprofioxadn hydrochloride BPCRS in water.

(3) Mix 1 volume of solution (I) and 1 volume of
solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F 254
HPTLC plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10~ of each solution, as bands.

(d) Develop the plate to 15 cm.

(e) After removal of me plate, allow it to dry in air for
15 minutes and examine under ultraviolet light (254 nm and
365 nm).

MOBILE PHASE

10 volumes of aceumitrik, 20 volumes of 13.5M ammonia,
40 volumes of dicbloromethone and 40 volwnes of methanol.

SYSTEM SUITABILITY

The test is not valid unless the principal band in the
chromatogram obtained with solution (3) appears as a single,
compact band.

CONFIR.M.ATION

The principal band in the chromatogram obtained with
solution (1) corresponds to mat in the chromatogram
obtained with solution (2).
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B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
mat of the principai peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix xnBI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of water, at a temperature of 37", as the
mediwn.

PROCEDURE

(I) After 30 minutes withdraw a 10 mL sample of the
mediwn and measure the absorbance of the filtered sample,
suitably diluted with water, if necessary, at the maximum at
276 run, Appendix II B, using dissolution medium in the
reference cell.

(2) Measure the absorbance of a suitable solution of
ciproftoxacin hydrochloride BPCRS in water at the maximum at
276 run using dissolution medium in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of ciprofloxacin, CnHlsFNJ03,
in the medium from me absorbances obtained and from the
declared content of CI7HI8FNJ03,HCI in ciproftoxacin
hydrochloride BPCRS. Each mg of C'7H18FN,O"HCl is
equivalent to 0.9010 mg of CnHJsFNJOJ'

UMITS

The amount of ciprofloxacin released is not less than 80%
(Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Add a quantity of the powdered tablets containing the
equivalent of 0.2 g of ciprofloxadn [0 75 mL of the mobile
phase, mix with the aid of ultrasound for 20 minutes, add
sufficient mobile phase to produce 100 mL and filter
(Whatman GF/C filter is suitable). Dilute 1 volume of the
filtrate to 20 volumes with the mobile phase.

(2) Dilute 1 volume of solution (1) to 20 volumes with the
mobile phase and further dilute I volume to 10 volumes with
the mobile phase.

(3) 0.01% wlv of ciprofloxacin impuritystandardBPCRS in the
mobile phase.

(4) Dilute 1 volume of solution (2) to 5 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with base-deactivated octadecylsilyl silica gelfor chromatography
(5 pm) (Hypersil BDS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute,

(d) Use a column temperature of 40".

(e) Use a detection wavelength of278 run.

(I) Inject 25 ~L of each solution.

(g) For solution (1), allow the chromatography to proceed
for twice the retention time of ciproftoxacin.
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MOBILE PHASE

13 volumes of acetonitrile and 87 volumes of a 0.245% wlv
solution of orthophosphon"c acidpreviously adjusted to pH 3.0
with triethylamine.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
ciprofloxacin (retention time about 9 minutes) are:
impurity E, about 0.4; impurity F, about 0.5; impurity B,
about 0.6; impurity C, about 0.7; and impurity D, about 1.2.

SYSTEM SUITABIUTY

The test is not valid unless:
in the chromatogram obtained with solution (3), the resolution
between the peaks due to impurity B and impurity C is at
least 1.3;

the signal-to-noise ratio of the principal peakin the
chromatogram obtained with solution (4) is at least 70.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities B, C, D and E using
solution (3) and multiply the area of these peaks by the
following correction factors: 0.7, 0.6,1.4 and 6.7
respectively.
In the chromatogram obtainedwith solution (1):

the area of any peakcorresponding to impurity C is not
greater thanthe area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);
the area of anypeakcorresponding to impurity E is not
greater than 0.6 times the area of the principal peak in the
chromatogram obtained wiih solution (2) (0.3%);

the area of any othersecondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (4) (0.2%);

the sum of the areas of aU the secondary peaks is not greater
than twice the area of the principal peakin the
chromatogram obtained with solution (2) (1.0%).

Disregard anypeak with an arealess than the area of the
principal peakin the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Weigh and powder20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions in the mobilephase.
(I) Add a quantity of the powdered tablets containing the
equivalent of 0.2 g of ciprofloxacin to 75 mL of the mobile
phase, mix with the aid of ultrasound for 20 minutes, add
sufficient mobilephase to produce 100 mL and filter
(Whatman GF/C filter is suitable). Dilute I volume of the
filtrate to 200 volumes.

(2) 0.0011 % wlv of ciprofioxacin hydro,hlonae BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsstated underRelated
substances maybe used.

DETERAUNATION OF CONTENT

Calculate the contentof C17HlSFN303 in the tablets using
the declared contentof C17H1sFN"30J,HCI in tiproftoxatin
hydrochloride BPCRS. Each mg of C 17H,sFN,O"HCl is
equivalent to 0.9010 mg of C17H1sFN,O,.

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amountof ciprofloxacin.
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IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities B, C, D, E and F listed under
Ciprofloxacin Hydrocbloride.

Cisplatin Injection
Action and use
Platinum-containing cytotoxic.

DEFINITION
Cisplatin Injection is a sterile solution of Cisplatin. It is either
supplied as a ready-to-use solution or it is prepared by
dissolving Cisplatin for Injection in the requisite amount of
\Vater for Injections immediately beforeuse.
The injection complies with the requirements stated under
Parenteral Preparations.
When supplied as a ready-to-use solution, the injection complies
with. thefollowing requirements.

CHARACTERISTICS
A clear, colourless to pale yellowsolution.

Content of clsplatln, CI,HoN,Pt
90.0 to 105.0% of the stated amount
With theexception of identificatiOn cest A, carry out thefollowing
procedures protected from Iigh<

IDENTIFICATION
A. The lightabsorption, Appendix II B, in the range 230 to
350 om of a solutiondiluted, if necessary, to contain
0.1% wlv of Cisplatin exhibits a maximum at 300 nm.
B. In the Assay, the chromatogram obtained withsolution
(I) shows a peakwith the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 35 to 65, Appendix V L.

Related substances
Carry out the following procedure protected from light.
Carry out me method for liquid chromatography,
Appendix ill D, using the following solutions in a 0.9% w/v
solutionof sodium chloride. Prepare the solutions immediately
before use.
(I) Use the injection diluted, if necessary, to produce a
solution containing 0.05% wlv of Cisplatin.
(2) Dilute 1 volume of solution (I) to 100 volumes with a
0.9% wlv solutionof sodium chloride and dilute 1 volume of
the resulting solution to 5 volumes.
(3) Dissolvesufficient potassium
trichloroammineplatinate BPCRS (cisplatin impurity B) in a
0.9% wlv solution of sodium chloride to produce a solution
containing 0.0015% wlv of trichloroammineplatinate.
(4) 0.001 % wlv of tramplatin BPCRS (cisplarin impurity A)
in a 0.9% wlv solution of sodium chloride.
(5) 0.001 % wlv each of tramplatin BPCRS, potassium
trichloroammineplatinate BPCRS and asplatin BPCRS in a
0.9% wlv solution of sodium chloride.
(6) 0.9% wlv solution of sadium chloride (blank solution).
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 em x 4 mm) packed
with ocryisiiyi base-deactivated silica gei for chromatography
(4 urn) (Superspher RP B is suirable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of J mL per minute.

{d) Use a column temperature of 30°,

(e) Use a detection wavelength of 210 om.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography [Q proceed for 7 times me
retention time of cisplatin.

MOBILE PHASE

Dissolve 1.08 g of sodium oaanesalfonase, 1.70 g of
tetrabutylammonium hydrogen sulfate and 2.72 g of potassium
dihydrogen orthophosphate in water and dilute to 950 mL with
the same solvent Adjust to pH 5.9 with 1M sodium hydroxide
and dilute to 1000 mL with water.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to cisplatin
(retention time about 4 minutes) are: impurity A, about 0.6;
impurity B, about 0.7 and cispJatin aquo complex, about 1.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (5):

the resolution between the peaks corresponding to transplatin
(impurity A) and trichloroammineplatinate (impurity B) is at
least 2.5;

the resolution between the peaks corresponding to the
displacement peak and transplatin are well separated.

LIMITS

Use the chromatogram obtained with solution (6) to identify
the displacement peak (the last eluting peak in the group of
injection peaks) and use the chromatogram obtained with
solution (I) to identify cisplatin aquo complex.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to
trichloroammineplatinate is not greater than the area of the
principal peak in the chromatogram obtained with solution
(3) (3.0%);

the area of any peak corresponding to transplatin is not
greater than the area of the principal peak in the
chromatogram obtained with solution (4) (2.0%);

the area of any other secondary puzk is not greater than me
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than 5 times the area of the principal peak in the
chromatogram ohtained with solution (2) (1.0%).

Disregard the displacement peak, any peak due to the
cisplatin aquo complex and any peak less than 0.5 rimes the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions protected from
light.

(I) Use the injection being examined diluted, if necessary,
with a 0.9% w/v solution of sodium chloride to produce a
solution containing 0.1% wlv of Cisplatin.
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(2) 0.1% w/v of cispiasin BPCRS in a 0.9% w/v solution of
sodium chloride.
(3) 0.05% wlv of cispuuin BPCRS and 0.005% wi. of
transplatin BPCRS in a 0.9% wlv solution of sodium chloride;
shake for 30 minutes £0 effect dissolution of the transplatin.

CHROA-IATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with particles of silica the surface of which has been modified
by chemically honded amine groups (10 um) (Lichrosorb
NH2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of 220 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

10 volumes of waterand 90 volumes of acetonitrile.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
transplatin and cisplatin is at least 3.5.

DETERMINATION OF CONTENT

Calculate the content of ChH~2Pt in the injection using the
declared content of ClzHoNzPt in cisplatin BPCRS.

STORAGE
When supplied as a ready-to-use solution, Cisplatin Injection
should be protected from light. It should not be refrigerated.

CISPLATIN FOR INJECTION
DEFINITION
Cisplatin for Injection is a sterile material consisting of
Cisplatin with Mannitol and Sodium Chloride. It is supplied
in a sealed container.

The contenuof the sealed container comply with the requiremems
for Powders for Injections or Infusions suuedunderParenteral
Preparations and wtih thefollowing requirements.

Content of etsplatin, C12~2Pt
95.0 to 105.0% of the stated amount.

With the exception of identification testA.J carry out theprocedures
protectedfrom light.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 230 to
350 run of a solution containing 0.1% wlv of Cisplatin in
O.IMhydrochloric acid exhibits a maximum only at 300 run.
B. In the Assay, the chromatogram obtained with solution
(I) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH of a solution containing 0.1% wlv of Cisplatin, 3.5 to
6.5, Appendix V L.

Related substances
Complies with the test described for the ready-to-use solution
above but preparing solution (1) in the following manner.

Dissolve the contents of a sealed container in sufficient of a
0.9% w/v solution of sodium chloride to produce a solution
containing 0.05% w/v of Cisplatin.
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Uniformity of content
Sealed containers containing the equivalent of 0.1 g or less of
anhydrous cisplatin comply with the requirements stated
underParenteral Preparations, Powders for Injections.
Use me individual results obtained in the Assay.

ASSAY
Carry out the method described for the ready-to-use
Cannulation above. For solution (1) dissolve the contents of a
sealedcontainer in sufficient of a 0.9%wlvsolution of sodium
chloride solution to produce a solution containing0.1% wlv of
Cisplatin.
Calculate the content of ChH~2Pt in the sealed container
using the declared content of CI,H,.N,Pt in cisp/arin BPCRS.
Repeat the procedure with a further nine sealed containers.
Calculate the average content of ChH6N2Pt per container
from the 10 individual results thus obtained.

STORAGE
The sealed containershould be protectedfrom light.
It should not be refrigerated.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A and B listed under
Cisplatin.

Citalopram Oral Drops
Action and use
Selective serotonin reuptake inhibitor; antidepressant.

DEFINITlON
Citalopram Oral Drops containCitalopram Hydrochloride in
a suitable vehicle.
The oraldrops comply with the requirements stateduruler Oral
Liquids arulwith thefollowing requirements.

Content of citalopram, CzoH21FNzO
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Dilute the oral drops with sufficient methanol to producea
solution containing the equivalent of 0.001% wlv of
ciralopram. The light absorption of the resulting solution,
Appendix II B, in the range 200 to 400 nrn exhibits a
maximum at about 239 nm and a minimum at about
223 nrn.

B. In the Assay, the principal peakin the chromatogram
obtained with solution (I) shows a peakwith the same
retention time as the principal peak in the chromatogram
obtained with solution (2).

TESTS
Acidity
pH, 4.0 to 6.5, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D J using the following solutions in mobile
phase A.

(1) Dilute a suitable volume of the oral drops containing the
equivalent of 100 mg of citalopram to 50 mL.
(2) Dilute Ivolume of solution (I) to lOOvolumes. Dilute
Ivolume of the resulting solution to lOvolumes.
(3) 0.0014% wlv of citalopram impurity standard BPCRS.
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CHROi\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped oaad«)1si/y1 silica gelfor chromatagraphy
(5 urn) (Watets Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 238 nm.
(I) Inject 40 ~L of each solution.

MOBILE PHASE

Mobik phase A 30 volumes of acetonitrile and 70 volumes of
a solution containing 1 volumeof glacial acetic acidand
250 volumes of wateradjusted to pH 4.5 with SM sodium
hydroxide.
Mobile phase B 30 volumes of a solutioncontaining
1 volumeof glacial acetic acid and 250 volwnes of water
adjusted to pH 4.5 with 5M sodium hydroxide, and
70 volumes of aawniu"ile.

Time MobilephaseA Mobile phase B Comment

(Minutes) (%vlv) (%vIY)

0-15 95 5 Isoc<a""

15-45 95->5 5-+95 linear gradient

'5-55 5 95 lsoetalic

55-00 ....95 .....5 linear gradienl

60&; 95 5 re-equilibl"alion

When the chromatograms are recorded under the prescribed
conditions the retention rlme of impurity D relative to
citalopram (retention time, about 9.3 minutes) is about 0.9.

SYSTBM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity D and citalopram is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater thantwice the
area of the principal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
8 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.8%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained withsolution
(2) (0.1%).

ASSAY
Carry out the method for liquidchromatagraphy,
Appendix ill D, using the following solutions in O.lM
hydrochloric acid.
(I) Dilute a weighed quantity of the oral drops containing
the equivalent of 20 mg of citaloprarn to 100 mL.

(2) 0.025% wlv citaloprom hydrobromide BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 3.9 mm) packed
with octatkcylsilyl silica gelfor chromatagraphy (5 urn) (Watets

. Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
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(d) Use an ambient column temperature.

(e) Use a detection wavelength 0£240 om.

(I) Inject I 0 ~L of each solution.

MOBILE PHASE

50 volumes of methanol and 50 volumes of a solution
containing 0.5 volumes of triethylamine and 100 volumes of
0.6% wlvof anhydrous sodium dihydrogen orthophosphare,
adjusted to pH 6.5 with 5M hydrochloric acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the retention time of the peak due to
citaJopram is between 7 and 11 minutes.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral solution,
Appendix V G, and calculate the content of CZoH21FN20,
weight in volume, using the declared content of
C,oH2,FN20 in citalopram hydrobromide BPCRS

LABELLING
The quantity of active ingredient is stated in terms of me
equivalent amount of citalopram.

Citalopram Tablets
Action and use
Selective serotonin reuptake inhibitor; antidepressant.

DEFINITION
Citalopram Tablets contain Citalopram Hydrobromide.

The tablets comply with the requirements stated underTablets and
with thefollowing requirements.

Content of cftalopram, C2oH21FN20
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity of powdered tablets containing the equivalent
of 50 mg of citalopram, add 30 mL of waterand filter.
To the filtrate, add I mL ofO.IM sodium hydroxide and
extract with two 25-mL quantities of cydobexane. Filter the
combined extract through silica treated filter paper
(Whatman IPS is suitable), evaporate the filtrate to dryness
at 80° under nitrogen for approximately I hour. The infrared
absorption spectrum, Appendix II A, is concordant with the
reference spearum of citalopram (RS 471).

TESTS
Dissolution
Comply with the disso/uu·on testfor tablets and capsules,
Appendix XU HI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddles at 50 revolutions
per minute.

(b) Use 900 mL of O.1M hydrochlori< acid, at a temperature of
37°, as the medium.

PROCEDURE

(1) After 45 minutes withdraw a sample of the medium and
filter. Measure the absorbance of the filtered medium, diluted
with 0.1M hydrochloric acid, if necessary, to produce a
solution containing the equivalent of 0.00056% w/v of
citalopram, at the maximum at 238 nm, Appendix IT B,
using O.IM hydrochloric acid in the reference cell.
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(2) 0.0007% 'w/v of citalopram hydrobromide BPCRS in O.1M
hydrochloric acid using O.lM hydrochloric add in the reference
__11

"~ll.

DETERi\UNATION OF CONTENT

Calculate the total content of citalopram, C2oH21FN20, in
the mediwn from the absorbances obtained and using the
declared content of C2oH2 1FN20 , ln. citalopram
hydrobromide BPCRS.

LIMITS

The amount of citalopram released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix lITD, using me following solutions in mobile
phase A.

(1) Disperse a quantity of powdered tablets containing me
equivalent of 100 mg of citalopram in 40 mL of mobile
phase A, mix with me aid of ultrasound for 10 minutes,
shake for a further 10 minutes and dilute to produce 50 mL.
Centrifuge and use the supernatant liquid.

(2) Dilute lvolume of solution (I) to 100volumes. Dilute
lvolume of the resulting solution to IOvolumes.

(3) 0.0014% w/v of citalopram impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with end-capped ocladecylsilyl silica gelfor chromawgraphy
(5 pm) (Waters Symmetry CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of238 run.
(I) Inject 40 ~L of each solution.

MOBILE PHASE

Mobile phase A 30 volumes of acetonitrile and 70 volumes of
a solution containing I volume of glacial acetic acidand
250 volumes of wateradjusted to pH 4.5 with 5M sodium
hydroxide.

Mobile phaseB 30 volumes of a solution containing
I volume ofglacial acetic acidand 250 volumes of water
adjusted to pH 4.5 with. SAlsodium hydroxide, and
70 volumes of aceronilrile.

TIme Mobile phaae A Mobile phase B Comment

(MInutes) (%vlv) (% vlv)

0-15 95 5 lsocretc

1.... -.5 ';-'95 linear gradient

45-55 5 95 lsocrabc

5&00 5->95 9';-'5 linear gradient

60-65 95 5 r~uilibratioo

When the chromatograms are recorded under the prescribed
conditions the retention times relative lO citalopram
(retention time, about 9.3 minutes) are: impurity A, about
0.4 and impurity D, about 0.9.

SYSTEM SillTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity D and citalopram is at least 2.0.
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LIMITS

In the chromatogram obtained with solution (1):
the area of the peakdue to impurity A is not greater than
3 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.3%);

the area of any othersecondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (2) (0.2%);

the sum of the areas of any secondary peakJ is not greater than
8 times me area of the principal peak in the chromatogram
obtained with solution (2) (0.8%).

Disregard any peakwith an area less thanthe area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder20 tablets. Carry out the method for
liquid chromatography, Appendix III D, using the following
solutions in a.1M hydrochlom acid.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 20 mg of citalopram with 50 mL of
O.lM hydrochlork add, mix with the aid of ultrasound for
15 minutes, shakefor a further 15 minutes and dilute to

100 mL with 0.1.11 hydrochloric acid. Centrifuge and use the
supernatant liquid.
(2) 0.025% wlv ciioloprom hydrobromide BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with oaadecylsily/ silica gelfor chromatography (5 pm) (Waters
Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rateof 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 240 run.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

50 volumes of methanol and 50 volumes of a solution
containing 100 volumes of 0.6% wlv of anhydrous sodium
dihydrogen orthophosphate and 0.5 volumes of triethylamilte
adjusted to pH 6.5 with 5M hydrochloric acid.

SYSTEM SUITABIUTY

The test is not valid unless, in me chromatogram obtained
with solution (2), the retention timeof the peakdue to
citalopram is between 7 and 11 minutes.

DETERMINATION OF CONTENT

Calculate the content of CzoH21FN20 in the tablets using
the declared content of ~OH21FN20 incitalopram
hydro~romide BPCRS.,
LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of citalopram.
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Clarithromycin Granules for Oral
Suspension
Action and use
Macrolide antibacterial.

DEFINITION
Clarithromycin Granules for Oral Suspension contain
Clarithromycin.

Complies with the requirements for Powders and Granules for Oral
Solutions and Suspensions stated under Oral Liquids and with the
following requirements.

Content of clarlthromycln, C:utH6~013
90.0 to 110.0%of the stated amount.

IDENTIFICATION
A, Shake a quantity of the finely powdered granules
containing 0.5 g of Clarithromycin with 20 mL of
dichloromethane. Filter the liquid (Whatman GFIC paper
followed by a 0.45-f.Im PTFE filter is suitable) and evaporate
the filtrate to dryness under a stream of nitrogen.
The infrared absorption speamm of the residue) Appendix II A,
afterdrying undervacuumat room temperature for 2 hours,
is concordant with the reference spearnm B of c1arithromycin
(RS 480).
B. In the Assay, the retention timeof the principal peak in
the chromatogram obtained withsolution (1) is the same as
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
Prepare the oralsuspensionas directed on the label.
pH, 4.5 to 5.4, Appendix V L.

Related substances
Prepare a solution conraining 1 volumeof acetonitrile Rl and
2 volumesof water (solventA).
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(I) Weigh a quantity of the finely powdered granules
containing 250 mg of Clarithromycin into a 5D-mL
centrifuge tube. Add 10 mL 0.067M dipotassium hydrogen
orthophosphate and 10 mL of waterto the tube. Stopper and
mix the sample before shaking for 10 minutes. Centrifuge the
sample until phaseseparation is achieved.
Discard the supernatant liquid; add 20 mLof
0.067M dipotassium hydrogen orthophosphate, stopper and mix
the sample beforeshaking for 10 minutes. Centrifuge the
sampleat 3000 revolutions per minutefor 10 minutes.
Discardthe supernatant and repeat the extraction.
Discard the supernatant liquid; add 10 mL
0.067M dipotassium hydrogen orthophosphate and 10 mL of
water to the tube, Stopperand mix the samplebeforeshaking
for 10 minutes. Centrifuge the sample at 3000 revolutions
per minute for 10 minutes.Discard the supernatant and
repeat the extraction.
Discard the supernatant liquid and transfer quantitatively the
remaining solid into a 100 mLvolumetric flask with
approximately 70 mL of acetonitrile Rl. Shake for
30 minutes, dilute to volumewith acetonitrile Rl and mix
thoroughly.

Allow the excipienrs to settle for approximately 5 minutes
and transfer 10 mL of the resulting solution to a 50-mL
volwnetricflask. Dilute to volumewithsolvent A and filter
(Wharman GFIF is suitable).
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(2) Dilute 1 volume of solution (1) to 100 volumes with a
mixture of 4 volumes of acetonitrile Rl and 6 volumes of

(3) Dilute I volume of solution (2) to 10 volumes with a
mixture of 4 volumes of acetommle Rl and 6 volumes of
water.
(4) Produce a 0.25% wlv solution of c1arithromydn Bl'CRS
dissolved in 12 volumes of acetonitrile Rl and mixed with
13 volumes of water. Mix 10 mL of the solution with 1 mL
of 0.1M hydrochloric add into a 50 mL volumetric flask. Allow
(0 stand for 15 minutes (generation of impurity I).
Add 20 mL of 0.033M potassium dihydrogen ol1hophosphate,
4 mL of a 0.0008 %wlv solution of potassium sorbate in
water, 5 mL of 0.0045% wlv of clarithromycm
impurity E BPCRSin methanol and dilute to volumewith
acetonitrile Ri.

(5) 0.05% wlv of c1arirhromycin for peak identification El'CRS
in a mixture of 4 volumes of acetonitrile Rl and 6 volumes of
water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecy/si/yl silica gelfor chromatography (5 urn) (YMC
C18 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use column temperature of 50°.

(e) Use a detection wavelength of 205 nm.

(I) Inject 50 ~L of each solution.

(g) For solution (1) allow the chromatography to proceed for
4 times the retention time of theprincipal peak.

MOBILE PHASE

45 volumes of acetonitrile R1 and 55 volumes of
0.033M potassium dihydrogen orthophosphate adjusted to
pH 5.4 with 2Mpotassium hydroxide.
When the chromatograms are recorded under the prescribed
conditions the approximate retention timeof c1arithromycin
is about 7 minutes. The retention timesrelative to
c1arilhromycin areimpurity Alimpurity I, about 0.52;
potassium sorbate about 0.57; impurity I..., about 0.70;
impurity B, about 0.78; impurity C, about 0.82; impurity D,
about 0.97; impurity E, about 1.44; impurity F, about 1.53;
impurity P, about 1.56; impurity G, about2.80j impurity H,
about 3.73.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between thepeaksdue to
impurity I andpotassium sorbate is at least 1.5.

LIMITS

Identify anypeaks in the chromatogram obtained with
solution (1) corresponding to impurity Alimpurity I;
impurity L; impurity B; impurity C; impurity D; impurity H;
impurity F; impurity P; impurity G and impurity H using
solution (5) and multiply the areas of these peaks by the
corresponding correction factors; impurity Alimpurity I, 0.68;
impurity L, 0.38; impurity B, 0.76; impurity C, 0.31;
impurity D, 0.44; impurity E, 0.76; impurity F, 0.76;
impurity P, 0.86; impurity G, 0.28 and impurity H, 0.14.

In the chromatogram obtained withsolution (1):
the area of anypeakdue to impurity Iftmpurity A is not
greater than the area of the peakdue to c1arilhromycin in the
chromatogram obtained withsolution (2) (1.0%);
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the area of any peakdue to impurity D is not greater than
the area of the peak due to c1arithromycin in the
chromatogram obtained with solution (2) (1.0%);

the area of any othersecondary peak is not greater than the
area of the peak due to c1arithromycin in the chromatogram
obtained with solution (2) (1.0%);

not more thanfour secondary peaks have an area greater than
0.4 times the area of the peak due to clarithromycin in the
chromatogram obtained with solution (2) (0.4%);

the sum of the areas of all secondary peaks is not greater than
four times the area of the peak due to clarithromycin in the
chromatogram obtained with solution (2) (4.0%).

Disregard any peak withan area less than the area of the
peakdue to c1arithromycin in the chromatogram obtained
with solution (3) (0.1%); disregard the peaks elutiog before
impurity Aflffipurity I and after impurity H.

ASSAY
Carry out the method for liquid chromarography,
Appendix ill D, using the following solutions.
(1) Disperse a quantity of the granules containing 0.5 g of
clarithromycin in 12 mL of water in a 100 mL volumetric
flask,Add 34 mL of a 1.53 % w/v solution ofpotassium
hydrogen phosphate rrihydrarc in waterand shake for
45 minutes. Add 30 mL of propan-2-0/, shake for 60 minutes
and dilute to 100 mL with propon-2-0/. Mix by inverting the
container several timesand aUow the contents to settle.
Mix the suspension with the aid of ultrasound for
30 minutes, shaking frequently to avoidcoagulation. Allow to
standfor at least 8 hours,adjust to volume withpropan-2-o1 if
necessary and thoroughly mix and allow to stand for a
further 30 minutes.
Dilute 1 volume of the supernatant solution to 100 volumes
withmobile phase to give a test sampleconcentration of
0.005% w/v and filter (Wbatman GF/C paper is suitable).

(2) Dissolve with the aid of ultrasound 25 mg of
c1arithromydn Bl'CRS in 10 mL of propon-2-<J1, mix with the
aid of ultrasouod and dilute to 50 mL with mobile phase.
Dilute 1 volume of this solution to 10 volumes with mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 rom) packed
with ocuuJecy/si/yi silica gelfor chromatography (3 urn)
(Phenomenex Luoa CI8 (2) is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rateof 1.2 mLper minute.
(d) Use column temperature of 50'.

(e) Use a detection wavelength of 210 run.

(I) Inject 50 ~L of each solution.

MOBILE PHASE
45 volumes of 0.067M potassium dihydrogen orthophosphate and
55 volumes of methanol RI adjusted to pH 3.5 with
ol1hophosphoric add.
When the chromatograms arerecorded underthe prescribed
conditions the retention time of the peakdue to
clarithromycin is between 10 and 14 minutes.

DETER.t\t.INATION OF CONTENT

Calculate the contentof C3sH69N013 in the granules from
the chromatograms obtained and using the declared content
of C,.H6.N013 in c1arithromycin Bl'CRS.
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IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, B, C, D, E, F, G, H, I, L
and P listed under Clarithromycin.

Clarithromycin for Infusion
Action and use
Macrolide antibacterial.

DEFINITION
Clarithromycin for Infusion is a sterile material consisting of
Clarithromycin with or without excipients. It is supplied in a
sealed container.

The contents of the sealed container comply 'lllIih the requirements
for Powders for lnjeaionsor Infusions stated underParenteral
Preparations and with thefollowing requirements.

Content ofclarithromycin, C3sH6~Ou
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the contents of a sealed container
containing 0.5 g of Clarilhromycin with 10 mL of water and
extract with 20 mL of dkhloromethane. Separate the lower
dichloromethane layer, wash with 5 mL of water, filter
through anhydrous sodium sulfate and evaporate the filtrate to
dryness under a stream of nitrogen. The infrared absorption
spectrum of the residue, Appendix n A, is concordant with
the reference spectrum A of clarithrcmycin (RS 424).

TESTS
Acidity
pH of a solution containing 5% wlv of Clarithromycin, 4.0 to
6.0, Appendix V L.

Clarity and colour of solution
A solution containing 5% w/v of Clarithromycin in carbon
dioxide-free wateris not more opalescent than reference
suspension It, Appendix IV A, and not more intensely
coloured than reference solution Y7' Appendix N B,
Method II.

Related substances
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions.

(1) Dissolve a quantity of the contents of a sealed container
containing 75 mg of Clarithromycin in 25 mL of water, mix
with the aid of ultrasound and add sufficient acetonitrile Rl to
produce 50 mL.

(2) Dilute 5 volumes of solution (I) to 100 volumes with a
mixture of equal volumes of acetonitrile RJ and water.

(3) Dilute 10 volumes of solution (2) to 100 volumes with a
mixture of equal volumes of acetonitrile RJ and water. .;
(4) 0.15% w/v of darithromycinfor peak identification EPCRS
in a mixture of equal volumes of acetonitrile RJ and water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a srainless steel column (10 em x 4.6 mm) packed
with oetadecylsilyl silira gelfor chromatography (3 urn)
(Phenomenex Hypersil BDS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a ft.ow rate of 1.1 mL per minute.

(d) Use a column temperature of 40°.
(e) Use a detection wavelength of 205 urn.
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(I) Inject 10 ~L'of each solution.

MOBILE PHASE

A/oMle phase A A 0.476% w/v solution of potassium
dihydrogen orthophosphate, adjusted to pH 4.4 with either
2M orthophosphoric acidor a 4.5% wlv solution of potassium
hydroxide, filtered through a CI8 filtration kit (3M Empore is
suitable).

MoMe phaseB acetonitrile RI.

Time Mobile phase A Mobile phase B Comment

(Minutes) ('Ie YIv) (%YIv)

0-32 75-+40 25-+60 linear gradient

32-34 4. 60 jsccrenc

34-36 40-+75 60-+25 linear gradient

36-42 75 25 ra-equlllbration

When the chromatograms are recorded using the prescribed
conditions the retention times relative to c1arithromycin
(retention time == about 11 minutes) are: impurity I == about
0.38; impurity A =about 0.42; impurity J =about 0.63;
impurity L = about 0.74; impurity B = about 0.79;
impurity M = about 0.81; impurity C = about 0.89;
impurity D == about 0.96j impurity N == about 1.15i
impurity E = about 1.27; impurity F = about 1.33;
impurity P =about 1.35; impurity 0 =about 1.41;
impurity K =about 1.59; impurity G =about 1.72;
impurity H = about 1.82.

SYSTEM SUITABlLITY

The test is not valid unless:

in the chromatogram obtained with solution (2), the
symmetry factor of the peak due to c1arithromycin Is less than
1.75;

in the chromatogram obtained with solution (4), the peak-so
valley ratio is at least 3.0 where Hpis the height above the
baseline of the peak due to impurity D· and Hu is the height
above the baseline of the lowest point of the curve separating
this peak from the peak due to clarithromycin,;

the chromatogram obtained with solution (4), closely
resembles the chromatogram supplied with darithromycin for
peak iden.ification EPCRS.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities G and H using
solution (4) and multiply the areas of these peaks by the
corresponding correction factors; impurity G, 0.27;
impurity H, 0.15.

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than twice the
area of the principal peak in the chromatogram obtained with
solution (3) (1%);

not more than four such peaks have an area greater than
0.8 times the area of the principal peak in the chromatogram
obtained with solution (3) (0.4%);

the sum of the areas of all the secondary peaks is not greater
than 7 times the area of the principal peak in the
chromatogram obtained with solution (3) (3.5%).

Disregard any peak with an area less than 0.2 times the area
of the principal peak in the chromatogram obtained with
solution (3) (0.1%). Disregard any peaks eluting before
impurity I and after impurity H.
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Water
Not more than 3.0% w/w, Appendix IX C. Use 0.5 g.

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for um'jomluy 0/weight,
Appendix XU C 1) Powders for Parenteral Administration.

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Dissolve a quantity of the mixed contents of the
10 containers containing 0.5 g of Clarithromycin in to mL of
water, add 50 mL of waterand 25 mL of methanol and mix
with swirling; add sufficient water to produce 250 mL and
mix well. Dilute 10 volumes of the resulting solution to
50 volumes with the mobile phase, mix well and filter.

(2) Dilute 10 volumes of a 0.2% w/v solution of
cianthromycin BPCRSin methanol to 50 volumes with the
mobile phase.

(3) 0.04% wlv of each of clanihromycin BPCRS and
daruhromycin ;mpun"ty E BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-copped oc<adecyl,ilyl silica gelfor chromatography
(5 pm) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 50°.

(e) Use a detection wavelength of 210 run.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

40 volumes of 0.067M potassium dihydrogen orthophosphate and
60 volumes of methanol, adjusted to pH 3.5 with
orthophosphoric acid.

SYSTEM SUITABIUTY

The assay is not valid unless:

in the chromatogram obtained with solution (2), Ute
symmetry factor of the peak corresponding to c1arithromycin is
between 0.8 and 2.0;

in the chromatogram obtained with solution (3)J the resolution
factor between the two principal peaks is at least 2.0.

DETERJ'dINATION OF CONTENT

Calculate the content of clarithromycin, C3sH69N013, in a
container of average content weight from the chromatograms
obtained and from the declared content of C3sH69N013 in
claruhromycin BPCRS.

Clarithromycin Tablets
Action and use
Macrolide antibacterial.

DEFINIllON
Clarithromycin Tablets contain Clarithromycin.

The tablets comply with the requirements SlatedunderT'ablets and
with thefollowitlg requirements.

Content of elarithromycin, ~H.,N013
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.5 g of
Clarithromyein with 10 mL of walerand extract with 20 mL
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of dichloromethane. Separate the lower dichloromethane layer
and centrifuge. Filter the supernatant (Whatman GF/C is
suitable) and evaporate ro dryness. The infrared absorption
spearum of the residue, Appendix II AJ after drying under
vacuum at room temperarnre for 2 hours, is concordant with
the reference spectrum A of c1arithromyein (RS 424).

TESTS
Dissolution
Carry out the dissolution lest for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2J rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of a solution containing 1000 volumes of a
1.361% wlv solution of sodium acelate and 350 volumes of
O.lM acetic acid, adjusted to pH 5.0 with O.IM acetic acid, at a
temperature of 37°± 0.5°J as the medium.

PROCEDURE

After 45 minutes, withdraw a sample of the medium and
filter. Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(1) Use the filtered dissolution medium, diluted with mobile
phase if necessary, to produce a solution expected to contain
0.011 % wlv of Clarithromycin.

(2) 0.011 % wlv of clarithromycin BPCRSm the mobile phase.

(3) 0.011 % wlv of each of clarithromycin BPCRS and
danthromycm impurity E BPCRS in the mobile phase.

CHROl\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped acladecylsilyl saua gelfor chromatography
(5 pm) (Superspher ODS2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 50°.

(e) Use a detection wavelength of210 om.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

35 volumes of 0.067M potassium dihydrogetl orthophosphate and
65 volumes of methanol adjusted to pH 4.0 with
onhophosphotic acid.
When the chromatograms are recorded under the prescribed
conditions the approximate retention times for clarithromycin
and clarithromycin impurity E are 4 and 6 minutes
respectively.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaks is at least 2.0.

DETER..\tINATION OF CONTENT

Calculate the total content of clarirhromycin, C38H69N013,
in the medium using the declared content of C3sH69N013 in
clarithromycin BPCRS.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(J) Disperse a quantity of powdered tablets containing 75 mg
of Clarithromycin in 40 mL of a mixture of equal volumes of
acetonitrile RJ and water (solution A)J mix with the aid of
ultrasound, add sufficient solution A to produce 50 mL and
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filter through a Whatman GF/C filter and then through a
0.45-~m PTFE filter.

(2) Dilute 5 volumes of solution (I) to 100 volumes with
solution A.
(3) Dilute 10 volumes of solution (2) to 100 volumes with
solution A.

(4) 0.15% w/v of clarilhromyan forpeak identification EPCRS
in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 ern x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (3 urn)
(Phenomenex Hypersil BDS is suitable).

(b) Use gradient elution and the mobile phases described
below.
(c) Use a flow rate of 1.1 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 205 nrn.

(I) Inject 10 pL of each solution.

MOBILE PHASE

Mobile phase A A 0.476% wlvsolution of potassium
dihydrogen onhophosphal£, adjusted to pH 4.4 with either
2Morr.hophosphom acid or a 4.5% wlv solution of potassium
hydroxide, filtered through a C 18 filtration kit (3M Empore is
suitable).

Mobile phase B acetonitrile RI.

Time Mobile phase A Mobile phase B Comment

(Minutes) (%vlv) (% vlV)

0-32 75-+40 25-+60 lineargradient

32·34 ,. 60 Isocrallc

3<1-36 40--)75 60-)25 lineargradlenl

36-'2 75 25 re-equllibrallon

When the chromatograms arerecorded using the prescribed
conditions the retention times relative to clarithromycin
(retention time =about 11 minutes) are: impurity I =about
0.38; impurity A = about 0.42; impurity J = about 0.63;
impurity L =about 0.74; impurity B =about 0.79;
impurity M = about 0.81; impurity C = about 0.89;
impurity D =about 0.96; impurity N =about 1.15;
impurity E =about 1.27; impurity F =about 1.33;
impurity P =about 1.35; impurity 0 =about 1.41;
impurity K =about 1.59; impurity G =about 1.72;
impurity H =about 1.82.

SYSTEM SillTABIUTY

The test is not valid unless:
in the chromatogram obtained with solution (2) the symmetry
[aaor of the peakdue to clarithromycin is less than 1.75;
in the chromatogram obtained with solution (4) the peak-to
valley ratio is at least 3.0 where H"is the height above the
baseline of the peakdue to impurity D and H" is the height
above the baselineof the lowest point of the curve separating
this peak from the peakdue to clarithromycin;
the chromatogram obtained with solution (4) closely
resembles the chromatogram supplied with dan"thromycin for
peak identification EPCRS.

UMITS

Identify any peaks in the chromatogram obtainedwith
solution (1) corresponding to impurities G and H using
solution (4) and multiply the areas of these peaks by the
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corresponding correction factors; impurity G, 0.27;
impurity H, 0.15.

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than twice the
area of the principal peak in the chromatogram obtained with
solution (3) (1%) and not more thanfour such peaks have
an area greater than 0.8 times the area of the principal peak
in the chromatogram obtained with solution (3) (0.4%)j

the sum of the areas of aU the secondary peaks is not greater
than 7 times the area of the principal peak in the
chromatogram obtained with solution (3) (3.5%).

Disregard any peakwith an area less than0.2 times the area
of the principal peakin the chromatogram obtained with
solution (3) (0.1%). Disregard any peaks eluting before
impurity I and afterimpurity H.

ASSAY
Carry out the method for liquid chromatography)
Appendix ill D, using the following solutions.
(1) Finely powder a quantity of tablets containing 2 g of
Clarithromycin and quantitatively transfer the powder to a
volumetric flask using about 350 rnL of methanol. Mix with
the aid of ultrasound for 15 minutes,shakevigorously for
15minutes) aUow to cool) add sufficient methanol to produce
500 mL and mix. Filter the solution (Whatman GF/C paper
is suitable), dilute 1 volume of the filtrate to 40 volumes with
mobile pbase and filter through a 0.45-~lm filter.

(2) 0.01% w/v of c1arithromycin BPCRS in the mobile phase.

(3) 0.01 % w/v of each of c1arithromycin BPCRS and
clan·thromycin impun"ty E BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions descnbed underDissolution
may be used.
When the chromatograms are recorded under the prescribed
conditions the approximate retention times for clarithrcmycin
and clarithromycin impurity E are4 and 6 minutes
respectively.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution factor betweenthe two
principal peaksis at least 2.0.

DETERJ.\UNATION OF CONTENT

Calculate the content of C3sH69NOjJ in the tablets using the
declared contentof C3sH6gN0 13 in darithromycin BPCRS.

Clarithromycin Prolonged-release Tablets
Prolonged-release Clarithromycin Tablets

Action and use
Macrolide antibacterial.
Clan·thromydn Prolonged-release Tablets from different
manafaauren, whilst complying with the requirements of the
monograph, arenOt interchangeable unless otherwise justified and
authorised.

DEFINITION
Clarithromycin Prolonged-release Tablets contain
Clarithromycin. They are formulated so that the medicament
is released over a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Clarithromycin. The dissolution profile
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reflects the in vivo performance which in turn is compatible
with the dosage schedule recommended by the manufacturer.

The tablets comply with the requirements scared under Tablets and
with thefollowing requirements.

Content of clarlthromycin, C,,H,;,NOI3
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.5 g of
Clarithromycin with 10 mL of waterand extract with 20 mL
of dichloromethane. Separate the lower dichloromethane layer
and centrifuge. Filler the supernatant (Whatman GF/C is
suitable) and evaporate to dryness. The infrared absorption
spectrum of the residue, Appendix II A) after drying under
vacuwn at room temperature for 2 hours) is concordant with
the reference spectrum A of c1arithromycin (RS 424).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D J using the following solutions.

(1) Disperse a quantity of powdered tablets containing 75 mg
of Clarithromycin in 40 mL of a mixture of equa! volumes of
acetonitrile Rl and water (solution A)J mix with the aid of
ultrasound, add sufficient solution A to produce 50 mL and
filter through a Whatrnan GF/C filter and then through a
0.45-~m PTFE filter.

(2) Dilute 5 volwnes of solution (1) to 100 volwnes with
solution A.
(3) Dilute 10 volwnes of solution (2) to 100 volwnes with
solution A.

(4) 0.15% wlv of darithromycinforpeak identification EPCRS
in solution A.

CHROJ\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with octadecy!si/yl silica gelfor chromallJgraphy (3 urn)
(Phenomenex Hypersil BDS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.1 mL per minute.

(d) Use a column temperature of 40 0
•

(e) Use a detection wavelength of 205 nm.

(I) Inject I0 ~L of each solution.

MOBILE PHASE

Mobile phase A A 0.476% wlv solution of potassium
dihydrogen orthophosphate, adjusted to pH 4.4 with either
2M orthophosphoric acidor a 4.5% wlv solution of potassium
hydroxide, filtered through a C 18 filtration kit (3M Empore is
suitable).

Mobilephase B aullJnitriJe Rl.
Use the following gradient.

Time Mobile phase A Mobile phase B Comment

(Minutes) (%vlv) (%Vlv)

lJ.'2 75--)40 25~0 linear gradient

32·34 4. 60 eccrenc

,4-" 40--)75 60--)25 linear gradient

36·42 7' 2' re-equilibration

W'hen the chromatograms are recorded using the prescribed
conditions the retention times relative to clarithromycin
(retention time = about 11 minutes) are: impurity I =about
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0.38; ImpurityA = about 0.42; impurity J = about 0.63j
impurity L =about 0.74j impurity B =about 0.79;:__..-=... ~.f __... _ .... n 01. : __••...: ... ,... __1.._.... 1\ 01\.
llUpllllL), .lYJ. - ClUVUl V.(J~, llllplllll), ..... - ClUUUl v.o::oo,

impurity D = about 0.96; impurity N = about 1.15;
impurity E = about 1.27j impurity F = about 1.33;
impurity P = about 1.35; impurity 0 = about 1.41j
impurity K = about 1.59; impurity G = about 1.72;
impurity H = about 1.82.

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (2) the symmetry
foetor of the peak due to clarithromycin is less than 1.75;

in the chromatogram obtained with solution (4) the peak-to
valley ratio is at least 3.0 where Hpis the height above the
baseline of the peak due to impurity D and H, is the height
above the baseline of the lowest point of the curve separating
this peak from the peak due to c1arithromycin;

the chromatogram obtained with solution (4) closely
resembles the chromatogram supplied with c1arithromydn for
peak identification EPCRS.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities G and H using
solution (4) and multiply the areas of these peaks by the
corresponding correction factors; impurity G, 0.27;
impurity H, 0.15.

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than twice the
area of the principal peak in the chromatogram obtained with
solution (3) (1%) and not more than four such peaks have
an area greater than 0.8 times the area of the principal peak
in the chromatogram obtained with solution (3) (0.4%);

the swn of the areas of all the secondary peaks is not greater
than 7 times the area of the principal peak in the
chromatogram obtained with solution (3) (3.5%).

Disregard any peak with an area less than 0.2 times the area
of the principal peak in the chromatogram obtained with
solution (3) (0.1%). Disregard any peaks eluting before
impurity I and after impurity H.

ASSAY
Carry out the method for liquidchromallJgrapiry,
Appendix III D, using the following solutions.

(1) Finely powder a quantity of tablets containing 2 g of
Clarithromycin and quantitatively transfer the powder to a
volumetric flask using about 350 mL of methanol. Mix with
the aid of ultrasound for 15 minutes, shake vigorously for
15 minutes, allow to cool, add sufficient methanol to produce
500 mL and mix. Filter the suspension (Whatman GF/C
paper is suitable), dilute 1 volume of the filtrate to
40 volumes with mobile phase and filter through a 0.45-~m

filter.

(2) 0.01% wlv of darithromycin BPCRS in the mobile phase.

(3) om% wlv of each of clanihromycin BPCRS and
darithromycin impurityE BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-capped oCladecy/si/y1 siJi<a gelfor chromotography
(5 um) (Superspher ODS2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 500.
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(e) Use a detection wavelength of 210 run.

(I) Inject 50 J.tL of each solution.

MOBILE PHASE

35 volumes of 0.067M potassium dihydrogen orthophosphate and
65 volumes of methanol adjusted to pH 4.0 with
orthophosphoric acid.
When the chromatograms arerecorded under the prescribed
conditions the approximate retention times for c1arithromycin
and clarithromycin impurity E are 4 and 6 minutes
respectively.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution/actor between the two
principal peaks is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of CJSH69N013 in the tablets using the
declared content of C3sH69N0,13 in darithromycin BPCRS.

Clemastine Tablets
Action and use
Histamine HI receptor antagonist; antihistamine.

DEFINITION
Clemastine Tablets contain Clemastine Fumarate.
The tablets wmply with the requirements stated under Tablets and
with thefollowing requirements.

Content of clemastlne, C21Hz6CINO

93.0 to 105.0% of the stated amount.

IDENITFICATION
A. In the test for Related substances) the principal spot in the
chromatogram obtained with solution (2) corresponds to that
in the chromatogram obtained withsolution (3).
B. In the test for 1-(4-Chlorophenyl)-I-phenylethanol, the
retentiontime of the principal peak in the chromatogram
obtainedwith solution (1) is the same as that of the peakin
the chromatogram obtainedwithsolution (3).

TESTS
1-(4-Chlorophenyl)-I-phenylethanol
Carry out the method for liquidmromatJJgraphy,
Appendix III D, using the following solutions.

(I) Add to a quantity of the powdered tablets, containing the
equivalent of 10 mg of clemastine, 200 mL of a mixture of
25 volumes of acetonitrile and 75 volumes of a 1%w/v
solution of ammonium dihydrogen orthophosphate, shake
vigorously for 45 minutes, centrifuge at a speed of at least
4000 revolutions per minute for 10 minutes and use the
supernatant liquid.
(2) 0.0000335% wlv of J-(4-chlorophenyl)-J
phenylemanol BPCRS in a mixture of 25 volumes of
acewnitrile and 75 volumes of a 1% wlv solution of
ammonium dihydrogen orthophosphate.:

(3) 0.0067% wlv of demastine fumarate BPCRS in a mixture
of 25 volumes of acetonitrile and 75 volumes of a 1% wlv
solution of ammonium dihydrogen orthophosphate.
(4) 0.000335% wlv of clemastine fumarate BPCRS and
0.000064% wlv of J-(4-chlorophenyl)-J-phenylemanal BPCRS
in a mixtureof 25 volumes of acetonitrile and 75 volumes of a
1% w/v solution of ammonium dihydrogen orthophosphate.
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Assay may
be used. Inject 100 pI. of each solution.

SYSTEM SUITABILITY

The test is not valid unless the resolutian between the peaks
due to clemastine fumarate and 1-(4-chlorophenyJ)-I
phenylethanolin the chromatogram obtained with solution
(4) is at least 2.2.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to 1-(4-chlorophenyl)-I
phenylethanol is not greater than the area of the peak in the
chromatogram obtained with solution (2) (0.5%, calculated
with reference to clemastinefumarate).

Related substances
Carryout me method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 8 mg of c1emastine with4 mL of methanol for
15 minutes, centrifuge at 4000 revolutions per minute for
10 minutes and use the supernatant liquid.

(2) Dilute I volume of solution (I) to 10 volumes with
methanol.

(3) 0.027% wlv of demastine fumarate BPCRS in methanol.
(4) 0.00135% wlv of demasune fumarau BPCRS in methanol.
(5) 0.0135% wlv of each of demastine fumarate BPCRS and
diphenhydramIne hydrochloride BPCRS in methanal.
(6) 0.00135% wlv of 2-(2-hydroxyelhyl)-J-
me/hylpyrrolidine BPCRS in me/hanal.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel 60 F". (Merck plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate '0 15 cm.

(e) After removal of the plate, dry in a current of cold air for
5 minutes, spray with a freshly prepared mixture of 1 volume
of potassium iodobismuthate solutUm and 10 volumes of
2M acetic acid and then with hydrogen peroxide solution
(/0 wI). Cover the plate inunediately with a glass plate of
the same size and examine the chromatograms after
2 minutes.

MOBILE PHASE

1 volume of 13.5Mammonia, 20 volumes of mahanoland
80 volwnes of stabiliser-free telrohydrofwan.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (5) shows two clearly separated spots.

LL\UTS

In the chromatogram obtained with solution (I):

any spot corresponding to 2-(2-hydroxyethyl)-I
methylpyrrolidine is not more intense than the spot in the
chromatogram obtained with solution (6) (0.5%, with
reference to c1emastine fumarate);
any orange-brown secondary spo: is not more intense than the
spot in the chromatogram obtainedwith solution (4) (0.5%,
with reference to clemasrine fumarate).

Disregardany spot remaining on the line of application and
any spot with an Rf value greater thanthat of the principal
spot.

www.webofpharma.com



2022

Uniformity of content
Tablets containing the equivalent of less than 2 mg and/or
less than 2% w/w of clemastine comply with the
requirements stated under Tablets using the following
method of analysis. Carry out the method for liquid
chromatography, Appendix III D, using the foUowing
solutions.

(I) Vigorously shake one tablet with 40 mL of a mixture of
25 volumes of acetonim"le and 75 volumes of a 1% wlv
solution of ammoniumdihydrogen orthophosphate for
45 minutes and centrifuge until a clear supernatant liquid is
obtained.

(2) 0.00335% wlv of clemastme fumarate BPCRS in a mixture
of 25 volumes of acetonitrile and 75 volumes of a 1% wlv
solution of ammoniumdihydrogen orthophosphate.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-capped octade<y/silyl silica gelfor chromatography
(5 urn} (Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

0.1 volume of onhophosphonc acid, 50 volumes of acetonitrile
and 50 volumes of a 1% w/v solution of ammonium
dihydrogen orthophosphau.

DETERMINATION OF CONTENT

Calculate the content of C21H26ClN O in each tablet using
the declared content of C21H 26ClNO in demastine
fumarateBPCRS.

ASSAY
For tablets containing the equivalent 0/ less than 2 mg
and/or less than 2% w/w 0/ clemastine
Use the average of the individual results detennined in the
test for Uniformity of content.

For tablets contm'ning the equivalent 0/2 mg or more
and 2% wlw or more ofclemastine
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the foUowing
solutions.

(I) Add to a quantity of the powdered tablets containing the
equivalent of 10 mg of clemastine 200 mL of a mixture of
25 volumes of acetonitrile and 75 volumes of a 1% wlv
solution of ammoniumdihydrogen orthophosphate, shake
vigorously for 45 minutes, centrifuge at a speed of at least
4000 revolutions per minute for 'I0 minutes and use the
supernatant liquid.

(2) 0.0067% wlv of clemastine fumarate BPCRS in a mixture
of 25 volumes of acewnitn7e and 75 volumes of a 1% wlv
solution of ammonium dihydrogen onhophosphate.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-capped ocradecylsiiyl silica gelfor chromatography
(5 urn) (Nucleosil CIS is suitable),

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
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(e) Use a det~ction wavelength of 220 nm.

(I) Inject I 0 ~L of each solution.

MOBILE PHASE

0.1 volume of onhophosphonc acid, 45 volumes of acetonitrile
and 55 volumes of a 1% wlv solution of ammonium
dihydrogen orthophosphate.

DETERMINATION OF CONTENT

Calculate the content of C21H 26ClNO in the tablets using
the declared content of C21H26ClNO in demastine
fumarate BPCRS.

LABELLING
The quantity of the active ingredient is stated in terms of the
equivalent amount of clemastine.

Clindamycin Capsules
Action and use
Lincosamideantibacterial.

DEFINITION
Clindamycin Capsules contain Clindamycin Hydrochloride.

Thecapsules comply with the requirements statedunderCapsules
and with thejolkxuing requirements.

Content of clindamycin, ClsHJ3CIN20SS
90.0 to J10.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the contents of the capsules containing
the equivalent of 30 mg of clindamycin with 50 mL of
dichtoromahane, filter and evaporate the filtrate to dryness.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of clindamycin
hydrochloride (RS 064).

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus J, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of a buffer solution containing 0.68% wlv
potassium dihydragen ol1hophosphate and 0.063% wlv of sodium
hydroxide.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix ill D, using me following solutions.

(I) After 30 minutes withdraw a sample of the mediwn and
filter. Use the filtered sample, diluted with the dissolution
medium ifnecessary, to produce a solution expected to
contain the equivalent of 0.0028% w/v of clindamycin.

(2) 0.003% wlv of dindamycin hydrochloride EPCRS in the
dissolution medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with ocradecylsily/ silica gelfOT chromatography (5 urn) (Hypersil
BDS 5 um is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minure.

(d) Use an ambient column temperature.
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(e) Use a detection wavelength of21O om.

(0 Inject 20 ~!L of each solution.

MOBILE PHASE

45 volumes of acetonitrile RJ and 55 volumes of a 0.68% wlv
solution of potassium dihydrogen orthophosphate adjusted to
pH 7.5 with a 25% w/v solution of potassium hydroxide.
When the chromatograms are recorded under the prescribed
conditions the retention time of c1indamycin is about
10 minutes.

DETERM.INATION OF CONTENT

Calculate the total content of ClsH33CINZOsS in the
medium from the chromatograms obtained and using the
declared content of ClsH33ClNZ05S,HCI in clindamycin
hydrochloride EPCRS. Each mg of C,sH"CIN,OsS,HCI is
equivalent to 0.9209 mg of C1sHnClNzO,S.

UMITS

The amount of ClsH33CINZOsS released is not less than
80% (Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(1) Shake a quantity of the contents of the capsules
containing the equivalent of 50 mg of clindamycin with
50 mL of the mobile phase for 15 minutes and filter
(Whaunan GF/C filter is suitable).

(2) Dilute 1 volume of solution (1) to 50 volumes with the
mobile phase.

(3) 0.1% wlv of clindamycin hydrochloride EPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions under dissolution may be
used

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
clindamycin (retention time about 10 minutes) are:
impurity B, about 0.7 and impurity C, about 0.8.

SYSTHM SUITABILITY

The test is not valid unless, In the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity Band
impurity C is at least 3.0 and;

the resolution between the peaks due to impurity C and
cllndamycin is at least 2.0

UMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (2%);

the area of any peak corresponding to impurity C is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (4%);

the area of any other secondary peak is not greater than half
the area of the principal peak in the chromatogram obtained
with solution (2) (I %);

the swn of the areas of all the secondary peaks is not greater
than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (6%).

Disregard any peak with an area less than 0.025 times the
area of me principal peak in the chromatogram obtained with
solution (2) (0.05%).
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Water
The contents of the capsules contain not more than
7.0% w/w of water, Appendix IX C. Use I g.

ASSAY
Weigh the contents of 20 capsules. J\1ix and powder if
necessary. Carry out the method for liquid chromatography)
Appendix m D, using the following solutions.

(1) Shake a quantity of the mixed capsule contents
containing the equivalent of 50 mg of clindamydn in 40 mL
of the mobile phase for 15 minutes, dilute to 50 mL and
filter (Whaunan GF/C filter is suitable).

(2) 0.11% wlvof clindamycm hydrochloride EPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under dissolution
may be used.

DETERMINATION OF CONTENT

Calculate the content of CISH33ClNzO'jS in the capsules
using the declared content of ClsH33ClNZOjS)HCI in
dindamycin hydrochloride EPCRS. Each mg of
C,sH"CIN20SS,HCI is equivalent to 0.9209 mg of
C1sH"CIN,OsS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of clindamycin.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Clindamycin
Hydrochloride.

Clindamycin Gel
Action and use
Lincosamide antibacterial.

DEFINlTION
Clindamycin Gel contains Clindamycin Phosphate.

The gelcomplies with the requirements stated under Topical Semi
solid Preparations and with thejoilottJing requirements.

Content of cllndamycln, CIsH33C1N20SS
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Cany out the method for thin-layer chromatography)
Appendix ill A) using the following solutions in a mixture of
45 volwnes of acetonitrile and 155 volumes of 1Mpotassium
dihydrogen phosphate previously adjusted to pH 2.5 with
onhophosphoric acid.
(1) Disperse a quantity of the gel containing the equivalent of
5 mg of clindamycin in I mL and shake. Dilute to 5 mL and
mix using a vortex mixer. Filter (a 0.45-J1IIl nylon filter is
suitable).

(2) 0.12% wlv of clindamycin phosphat< BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 flLof each solution.

(d) Develop the plate to 15 em.
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(e) After removal of the plate, dry at 100° [or 30 minutes,
allow it to cool, spray with a 0.1% wlv solution oipotassium
permanganate and exami..ne in daylight.

AlOHILE PHASE

20 volumes of water, 20 volumes of glacial Cluck acidand
60 volumes of butan-l-ol.

CONFIR.i\lATlON

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) shows a peak
with the same retention time as the principal peak in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in mobile
phase A. Prepare the solutions immediately be/ore use and protect
from light.
(J) Disperse a quantity of the gel containing the equivalent of
12.5 mg clindamycin in 5 mL, centrifuge and filter (a 0.45
urn nylon filter is suitable).

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.3% w/v of clindamycin phosphate for system
suitability EPCRS.
(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 JIDl)
(Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(e) Use a flow rate of 1.1 rnL per minute.

(d) Use a column temperature of 30'.

(e) Use an aurosampler at 4°.

(I) Use a detection wavelength of 210 nm.

(g) Inject 20 ~L of each solution.

MOBILE PHASE

lWobile phase A 21 volumes of acetoniuile Rt and
79 volumes of 1Mpotassium dihydrogen orthophosphate
previously adjusted to pH 6.0 with a 45% wlvsolution of
potassium hydroxide.
Mobile phaseB 40 volumes of 1M potassium dihydrogen
orthophosphate previously adjusted to pH 6.0 with a 45% wlv
solution of potassium hydroxide and 60 volumes of
acetonitrile RJ.

Time (Minutes) Mobile phase A Mobile phase B Comment
(% vlv) (% vlv)

0-13 100 0 lsccranc

n·18 I(Kh50 0-->50 linear gradient

t8-39 50 50 Isocrauc

39-40 50--> 100 50 ..... 0 line1U' gradient

40-50 100 0 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
clindamycin phosphate (retention time about 12 minutes)
are: impurity F, about 0.15j impurity G, about 0.2j
impurity I, about 0.35j impurity B, about 0.45j impurity L,
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about 0.65j impurity J, about 1.2j impurity E, about 1.75
and impurity K, about 1.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurities F and G is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak due to impurity E is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%);

the area of any peak due to impurity B is not greater than
1.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.5%);

the area of the peaks due to impurities F or L are not greater
man the area of the principal peak in the chromatogram
obtained with solution (2) (1% of each);

the area of any other secondary peak is not greater than twice
the Area of the principal peak in the chromatogram obtained
with solution (4) (0.2%);

the sum of the areas of any secondary peak is not greater man
4 times the area of the principal peak in the chromatogram
obtained with solution (2) (4%).

Disregard all peaks with an area less than the principal peak
in the chromatogram obtained with solution (4) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(I) Disperse a quantity of the gel containing the equivalent of
25 mg of clindamycin in 20 mL and shake for I hour, dilute
to 100 mL, centrifuge and filter (a 0.45 urn nylon filter is
suitable).

(2) 0.03% w/v of clindamycin phosphate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used with an isocratic elution and mobile
phase A.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (2), the symmetry factor of the peak due to
clindamycin phosphate is between 0.8 and 3.0.

DETERMINATION OF CONTENT

Calculate the content of ClsH33C1N205S, in the gel from the
chromatograms obtained and using the declared content of
C18H"ClN20 , S, in dindamycin phosphate BPCRS. Each mg
of C,.H,.ClN20 . pS is equivalent to 0.8416 mg of
C,.H"ClN20 , S.

STORAGE
Clindamycin Gel should be stored at a temperature not
exceeding 25 0

• It should not be allowed to freeze.

LABELLING
The strength is stated in terms of the equivalent amount of
clindamycin in a suitable weight-weight basis.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Clindamycin Phosphate.
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Clindamycin Injection
Clindamycin Infusion

Action and use
Lincosamide antibacterial.

DEFINITION
Clindamycin. Injection is a sterile solution of Clindamycin
Phosphate.

The injection complies with the requirements suuedunder
Parenteral Preparations and with thefollowing requirements.

Content of clindamycin, ClsH33CJNZOSS
90.0 to 105.0% of the slated amount.

CHARACTERISTICS
A colourless to almost colourless solution.

IDENTIFICATION
A. Carry out the method for thin-layer chromarography,
Appendix m A, using the following solutions.

(1) Dilute a volume of the injection containing the equivalent
of 50 mg of clindarnycin to 10 mL with methanol.
(2) 0.6% wlv of dindamycin phosphate BPCRS in me/hanoi.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF254•

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.
(e) After removal of the plate, allow it to dry in air, spray
with dilute potassium iodobismuthate solutitm.

MOBILE PHASE

1.5 volwnes of IBM ammonia,30 volumes of tduene and
70 volumes of methanol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to clindamycin phosphate in the chromatogram obtained
with solution (2).

TESTS
Acidity or Alkalinlty
pH, 5.5 to 7.0, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in mobile
phase A. Prepare the solutions immediately before use and
protect from light.

(1) Dilute a volume of the injection with sufficient mobile
phase to produce a solution containing the equivalent of
0.25% w/v of clindamycin.

(2) Dilute 1 volume of solution (I) to 100 volumes.

(3) 0.3% wlv of clindamycin phosphate for system
suitability EPCRS.
(4) Dilute 1 volume of solution (2) to 10 volumes.

CHROl\i.ATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with end-capped oetade,;ylsilyl silica gelfor chromatography
(5 urn) (Symmetry CI8 is suitable).
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(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.1 mLper minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 210 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 21 volumes of acetonitrile Rl and
79 volumes of a 1.36% w/v solution ofpotassium dihydrogen
orthophosphate previously adjusted to pH 6.0 with a 45% wlv
solution of potassium hydroxide.
Mobile phase B 40 volumes of a 1.36% wlv solution of
potassium dihydrogen orthophosphate previously adjusted to
pH 6.0 with a 45% wlv solution ofpotassium hydroxide, and
60 volumes of acetonitrile Rl.

Time (MInutes) MobUe phase A Mobile phase B Comment
("!aviv) (% vlv)

0-13 100 0 isocraoc
"13-18 100..... 50 0-+50 linear gradient

18-39 50 50 eocraric

39-·10 50-->100 50.....0 linear gradient

40-50 100 0 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
clindamycin phosphate (retention time about 12 minutes)
are: impurity F, about 0.15; impurity G, about 0.2;
impurity I, about 0.35; impurity B, about 0.45; impurity 1.,
about 0.65; impurity J, about 1.2; impurity E, about 1.75
and impurity K, about 1.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurities F and G is at least 2.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak due to impurity F is not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (5%);

the area of any peak due to impurity E is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%);

the area of any peaks due to impurities B or L are not greater
than the area of the principal peak in the chromatogram
obtained with solution (2) (1% of each);

the area of any other secondary peak is not greater than half
the area of the principal peak in the chromatogram obtained
with solution (2) (0.5%);

the sum of the areas of any secondary peak is not greater than
8 times me area of the principal peak in the chromatogram
obtained with solution (2) (8%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1 %).

Bacterial endotoxins
Carry out the leStfor bacterial endotoxins, Appendix XN C.
Dilute the injection in water BET to give a solution
containing the equivalent of 10 mg of clindamycin per mL
(solution A). The endotoxin limit concentration of solution A
is 6 IV of endotoxin per mL.
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ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in mobile
phase A.

(I) Dilute a volume of the injection with sufficient mobile
phase to produce a solution containing the equivalent of
0.12% w/vof clindarnycin.
(2) 0.14% wlv of clindamycin phosphate EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used with an isocratic elution and mobile
phase A.

SYSTEM SUITABILITY

The Assayis not valid unless, in the chromatogram obtained
with solution (2), the symmetry factor of the peak due to
clindamycin phosphate is between 0.8 and 3.0.

DETERMINATION OF CONTENT

Calculate the content of ClsHJ3CINZ05S in the injection
using the declared content of CISH34CINZOSPS in
ctindamycin phosphate BPCRS. Each mg of C1aH"CIN20 aPS
is equivalent to 0.8416 mg of C,aH"CIN20,s.
STORAGE
Clindamycin Injection should be stored at a temperature not
exceeding25°. It should not be refrigerated and it should not
be allowed to freeze.

LABELLING
The strength is stated in terms of the equivalent amount of
clindamycin in a suitable dose-volume.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underClindamycin
Phosphate.

Clindamycin Lotion
Clindamycln Cutaneous Emulsion

Action and use
Lincosamide antibacterial.

DEFINITION
Clindamycin Lotion contains Clindamycin Phosphate in a
suitable vehicle.
The lotion complies with the requirements stated under Liquids for
CUlanecus Application and with the following requirements.

Content of clindamycin, ClsHnCIN20sS
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendixill A, using the following solutions in solventA.
Solvent A 45 volumes of aawnitri!e and 155 volumes of
1Mpotassium dihydrogen orthophosphate previously adjusted to
pH 2.5 with orthophosphoric acid.

(1) Shake a quantity of the solution containing the equivalent
of 5 mg of clindamycin with solventA, dilute to 5 mL and
filter (a 0.45-~m nylon filter is suitable).

(2) 0.12% wiv of clindamycin phosphote BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gel (Merck silicagel 60 plates are
suitable).

(h) Use the mobile phase as described below.

Clindamycin Preparations 111-401

(c) Apply 10 ~L of each solution.

(d) Develop the plate to IS em.

(e) Afterremoval of the plate, dryat 1000 for 30 minutes,
allowit lO cool, spray with a 0.1% wlv solutionof potassium
permanganate and examinein daylight.

MOBlLE PHASE

20 volumes of water, 20 volumes of glacial acetic acid and
60 volumes of butan-I-ol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In me Assay, the retention time of the principal peakin
the chromatogram obtained with solution (1) shows a peak
with the same retention time as the principal peakin the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions in solvent B.
Prepare the solulions immediately before use and protect from ligh<

Solvent B 15 volwnes of acetonitrile Rl and 85 volumes of
water previously adjusted to pH 2.0 with ortlwphosphon'c acid.
(1) Dispersea quantity of the Jotion containing the
equivalent of 25 mg c1indamycin in 10 mL and filter (a 0.45
JAm nylon filter is suitable). Wash 5 mL of the filtrate and
with three 5-mL quantities of diethyl ether, taking the aqueous
layer.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.3% wlv of clindamycin phosphate for system
suitability EPCRS.

(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (IS em x 4.6 mm) packed
with ocuedecylsilyl silica gelfor chromalDgraphy (5 urn)
(Symmetry CI8 is suitable).

(h) Use gradient elution and the mobile phase described
below.

(c) Use a flow rateof 1.1 mL per minute.
(d) Use a column temperature of30°.

(e) Use an autosampler at. 40
•

(f) Use a detectionwavelength of 210 nm.

(g) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 21 volumes of acetonitrile RI and
79 volumes of IMpotassium dihydrogen orthophosphate
previously adjusted to pH 6.0 with a 45% wlv solution of
potassium hydroxide.

Mobile phaseB 40 volumes of I M potassium dihydrogen
orthophosphate previously adjusted to pH 6.0 with a 45% wlv
solution of potassium hydroxide and 60 volumes of
acetonitn1e RI.

Time (Minutes) Mobile phase A MobUe phase B Comment
r/ovlv) ("I. vlv)

0-13 100 0 isocratic

13-18 100-->50 0-->50 linear gradient

18-39 50 50 iaocratk

39-45 50..... 100 50-->0 linear gradient

45-SO 100 0 re-equilibration
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When the chromatograms arerecorded underthe prescribed
conditions, the relative retentions with reference to
clindamycin phosphate (retention time about 12 minutes)
are: impurity F, about 0.15; impurity G, about 0.2;
impurity I, about 0.35; impurity B, about 0.45; impurity L,
about 0.65; impurity J, about 1.2; impurity E, about 1.75
and impurity K, about 1.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurities F and G is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the areaof any peak due to impurity E is not greater than
twice the area of the principal peakin the chromatogram
obtained with solution (2) (2%);

the area of any peaks due to impurities B, F or L arenot
greater than the area of the principal peakin the
chromatogram obtainedwith solution (2) (1% of each);
the area of any other secondary peak is not greater than twice
the area of the principal peakin the chromatogram obtained
with solution (4) (0.2%);

the sum of the areas of any secondary peak is not greater than
4 times the area of the principal peakin the chromatogram
obtained with solntion (2) (4%).

Disregard aU peakswith an area less than the principal peak
in the chromatogram obtained with solution (4) (0.1 %).

ASSAY .
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in solventB.
Solvem B 15 volumes of acetonitrile Rt and 85 volumes of
waterpreviously adjusted 10 pH 2.0 with orthophosphoric acid.
(1) Dispersea quantity of the lotion containing the
equivalent of 25 mg of clindarnycin in 20 mL with the aid of
ultrasound and shakefor 30 minutes. Dilute to 100 mL and
filter (a 0.45-~m nylon filter is suitable).

(2) 0.03% wlv of dindamycin phosphate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used with an isccratic elution and mobile
phase A.

SYSTEM SUITABILITY

The Assayis not validunless, in the chromatogram obtained
with solution (2), the symmetry factor of the peakdue to
clindamycjn phosphate is between 0.8 and 3.0.

DETER..'rl.INATION OF CONTENT

Calculate the content of ClsHJ3C1N20SS ln. the lotion from
the chromatograms obtainedand using the declared content
of C,aH"CIN20,S in dindamycin phosphate BPCRS. I

Each mg of CI8H"CIN208PS is equivalent to 0.8416 mg of
C18H"CIN20,S.

STORAGE
Cllndamycln Lotion should be stored at a temperature not
exceeding 25 D

• It should not be allowed to freeze.

LABELLING
The strength is stated in terms of the equivalent amountof
clindamycin in a suitable dose-volume.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underCh"ndamycin Phosphate.
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Clindamycin Solution
Clindamycin Cutaneous Solution

Action and use
Lincosamide antibacterial.

DEFINITION
Clindamycin Solution contains Clindamycin Phosphate in a
suitable vehicle" It is a cutaneous solution.
The solution complies with therequirements statedunder Liquids
for Cutaneous Application and with thefollowing requirements.

Content ofclindamycin, C18H1JC1N20SS
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix In A, using the following solutions in solvent A.
Solvent A A mixture of 45 volumesof aceumitrile and
155 volumes of 1Mpotassium dihydrogen orthophosphate
previously adjusted to pH 2.5 with orthophosphoric acid.
(1) 'Shake a quantity of the solution containing theequivalent
of 5 mg of clindamycin with solventA, dilute to 5 mL and
filter (a 0.45-~m nylon filter is suitable).

(2) 0.12% wlv of clindamycin phosphate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sik'ca gel (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dryat 100D for 30 minutes,
allow it to cool, spray with a 0.1% wlv solution of potassium
pennanganate and examinein daylight.

MOBILE PHASE

20 volumes of water, 20 volumes of glacial cuetK: acid and
60 volumes of buum-l-ol.

CONFIRMATION

The principal SPOt in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained withsolution (1) shows a peak
with the same retention time as the principal peakin the
chromatogram obtainedwith solution (2).

TESTS
Related substances
Cany out the method for liquidchromatograpfty,
Appendix ill D, using the following solutions in solvent B.
Prepare the solutions immediately before use andprotea from light.
SolventB A mixture of 15 volumes of acetonitrile Rt and
85 volumes of water previously adjusted to pH 2.0 with
orthophosphoric acid.
(I) Dispersea quantity of the solution containing the
equivalent of 25 mg of clindamycin in 10 mL and filter (a
0.45-~m nylon filter is suitable). Wash 5 mL of the filtrate
and with three 5-mL quantities of diethyl ether, taking the
aqueous layer.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.3% IVIv of dindam)<in phosphate for system
suitability EI'CRS.
(4) Dilute I volume of solution (2) to 10 volumes.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (IS em x 4.6 mm) packed
with ocmdecy/siiyi silica geifor chromatography (5 urn)
(Symmetry C 18 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.1 mL per minute.

(d) Use a column temperature of 30°.

(e) Use an autosampler at 4°.

(f) Use a detection wavelength of 210 om.

(g) Inject 20 ~L of each solution.

MOBILE PHASE

Mobl1e phase A 21 volumes of acetonitrile RJ and
79 volumes of 1M potassium dihydrogen onhophosphate
previously adjusted to pH 6.0 with a 45% wlv solution of
potassium hydroxide.

lWobile phaseB 40 volumes.of 1M potassium dihydrogen
orthophosphate previously adjusted [0 pH 6.0 with a 45% wlv
solution of potassium hydroxide and 60 volumes of
acetonitrile RI.

Time (Minutes) Mobile phase A Mobile phase B Comment
rID vIY) ("10 vlv)

0·13 100 0 isocratic

13-18 100->50 0...... 50 linear gradient

18-39 50 50 isocrauc

39-45 50--> 100 50-->0 linear gradient

45-50 100 0 re-equilibration

When the chromatograms are recorded under me prescribed
conditions, the relative retentions with reference to
clindamycin phosphate (retention time about 12 minutes)
are: impurity F, about 0.15; impurity G, about 0.2;
impurity I, about 0.35; impurity B, about 0.45; impurity L.
about 0.65; impurity J, about 1.2; impurity E, about 1.75
and impurity K, about 1.9.

SYSTEM SUITABIIJTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between me peaks due to
impurities F and G is at least 2.0.

Llt\HTS

In the chromatogram obtained with solution (1):

the area of any peak due to impurity E is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%);

the area of any peaks due to impurities B, F or L are not
greater than the area of me principal peak in the
chromatogram obtained with solution (2) (1% oCeach);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (4) (0.2%);

the sum of the areas of any secondary peak is not greater than
4 times the area of the principal peak in the chromatogram
obtained with solution (2) (4%).

Disregard all peaks with an area less than the principal peak
in the chromatogram obtained with solution (4) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in solvent B.

Clindamycin Preparations 111-403

Solvent B A mixture of 15 volumes of acetonitrile Rl and
85 volumes of water previously adjusted to pH 2.0 with
orthophosphoric acid.

(1) Disperse a quantity of the solution containing the
equivalent of 25 mg of clindamycin in 20 rnL. Dilute to
100 mL and filter (a 0.45-~m nylon filter is suitable).

(2) 0.03% wlv of dindamycin phosphate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used with an isocratic elution and mobile
phase A.

SYSTEi\,l SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (2), the symmetryfactor of the peak due to
clindamycin phosphate is between 0.8 and 3.0.

DETER;\UNATION OF CONTENT

Calculate the content of ClsH33CINzOjS, in the solution
from the chromatograms obtained and using the declared
content of C1aH33CIN20jS, in c!indamycin phosphate BPCRS.
Each mg of ClsH34CINzOaPS is equivalent to 0.8416 mg of
C1,H"CIN20,S.

STORAGE
Clindamycin Solution should be stored at a temperature not
exceeding 25°. It should not be allowed to freeze.

LABELLING
The strength is stated in terms of the equivalent amount of
clindamycin in a suitable dose-volume.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Clindamycin Phosphate.

Clindamycin Vaginal Cream
Action and use
Lincosamide antibacterial.

DEFINITION
Clindamycin Vaginal Cream contains Clindamycin
Phosphate in a suitable basis.

The vaginal cream complies with the requirements statedunder
Vaginal Preparations and with thejollowing requirements.

Content of cllndamycin, CIsH33ClNzOSS
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix mA, using the following solutions in a mixture of
45 volumes of acetonutile and 155 volumes of 1Mpotassium
dihydrogen phosphate previously adjusted to pH 2.5 with
orthophosphoric add.
(1) Disperse a quantity of the cream containing the
equivalent of 5 mg of cHndamycin in I mL and shake. Dilute
to 5 mL and mix with a vortex mixer. Filter (a 0.45-).Iffi
nylon filter is suitable).

(2) 0.12% wlv of dindamycin phosphate BPCRS.

CHROi\lATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply I0 ~L of each solution.
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(d) Develop the plate to 15 em.

(e) After removal of the plate, dry at 1000 for 30 minutes,
allow it to cool, spray with a 0.1% wlv solutionof potassium
permangonate and examine in daylight.

MOBILE PHASE

20 volumes of water, 20 volumes of glacial acetk add and
60 volumes of bUlan-J-<J/.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peakin
me chromatogram obtained with solution (1) shows a peak
with the same retention time as the principal peak in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in a mixture of
15 volumes of aceumilJ,le Rt and 85 volumes of water
previously adjusted to pH 2.0 with orthophosphorU acid.
Prepare 'he solutions immediatelY before use andproteafrom ligh<
(1) Dispersea quantity of the cream containing the
equivalent of25 mg of clindamycin in 10 mL and filter(a
0.45-~m nylon filter is suitable). Wash 5 mL of the filtrate
and with three 5-mL quantities of diethyl ether, taking the
aqueouslayer.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.3% wlv of clindamy<in phosphate for system
suitabilily EPCRS.
(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with octadecyls.y/ silica gelfor chromawgraphy (5 J1Dl)
(Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.1 mL per minute.
(d) Use a colwnn temperature of 30°.

(e) Use an autosampler at 4°
(I) Use a detection wavelength of 210 nm.

(g) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 21 volumesof acetonitrile RI and
79 volumes of I M potassium dihydrogen onhophosphate
previously adjusted to pH 6.0 with a 45%wlvsolution of
potassium hydroxide.
Mob.e phase B 40 volumes of 1Mpotassium dihydrogen
orthophosphate previously adjusted to pH 6.0 with a 45% wlv
solution of pocassium hydroxide and 60 volumes. of
acetonitrile RI.

Time (MInutes) Mobile phase A MobUe phase B Comment
(%vlv) rA. vlv)

0-13 100 0 isocratic

13-18 100---)50 0---)50 linear gradient

18-39 50 50 isocratic

39-45 50---)100 50---)0 linear gradient

45-50 '00 0 re-equilibration
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When the chromatograms are recorded under the prescribed
conditions, the relative retentions withreference to
clindamycin phosphate (retention time about iZ minutes)
are: impurity F, about 0.15; impurity G, about0.2;
impurity I, about 0.35; impurity B, about 0.45; impurity 1..,
about 0.65; impurity J, about 1.2; impurity E, about 1.75
and impurity K, about 1.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurities F and G is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakdue to impurity E is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%);

the area of any peaksdue to impurities B, For L are not
greater than the area of the principal peak in the
chromatogram obtainedwith solution (2) (1%of each);
the area of any other secondary pook is not greater than twice
the area of the principal peakin the chromatogram obtained
with solution (4) (0.2%);

the sum of the areas of any secondary peak is not greater than
4 times the area of the principal peakin the chromatogram
obtained with solution (2) (4%).

Disregard all peaks with an area less than the principal peak
in the chromatogram obtained with solution (4) (0.1%).

ASSAY
Carry out the method for liquid chromawgraphy,
Appendix m D, using the following solutions in a mixture of
15 volumes of acetonitriJe Rl and 85 volumes of water
previously adjusted to pH 2.0 with orthophosphoric acid.
(1) Dispersea quantity of the creamcontaining the
equivalent of 25 mg of clindamycin in 25 mL with the aid of
ultrasound and shakefor 30 minutes. Dilute to 100 mL and
filter (a 0.45-~m nylon filter is suitable).

(2) 0.03% wlv of clindamycin phosphate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used with an isocratic elutionand mobile
phase A.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (2), the symmenyfactor of the peak due to
clindamycin phosphate is between 0.8 and 3.0.

DETER1\iINATION OF CONTENT

Calculate the content of ClsH33CINZ05S, in the cream from

the chromatograms obtained and using the declared content
of C,aH"CIN205S, in dindamyci;' phosphote BPCRS.
Each mg of C,aH3.CIN20aPS is equivalent to 0.8416 mg of
C,aH33CIN205S.

STORAGE
Clindamycin Vaginal Cream should be stored at a
temperature not exceeding 25°. It should not be allowed to

freeze.

LABELLING
The quantity of the active ingredient is stated in terms of the
equivalent amount of clindamycin in a suitable weight-weight
basis.
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IMPURITIES
The impurities limited by the requirements of this
monograph include L'1GSe listed under CtiiitWttlyt-'i" Phosphate,

Clobazam Oral Suspension
Clobazam Oral Suspensions from different manufacturers, whilst
complying with the requirements of the monograph, may notbe
interchangeable.

Action and use
Benzodiazepine.

DEFINITION
Clobazarn Oral Suspension is a suspension containing
Clobazam in a suitable flavoured vehicle.
The oralsuspension complies with the requirements stated under
Oral Liquids and with the followjug requirements.

Content of clobazam, C1JI13CJN20:z
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carryout the method for thin-layer chromatography,
AppendixIII A, using the following solutions.
(I) Dilute a quantity of the oral suspension containing 10 mg
of Clobazam to 100 mL with methanol.

(2) 0.0I% wlv of cIobazam BPCRS in methanal.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm .
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

40 volumes of acetone and 60 volwnes of hexane.

CONFIRi\fATlON

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to thatin the
chromatogram obtained withsolution (2).

B. In the Assay, the retention time of the principal peakin
the chromatogram obtained with solution (I) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 4.5 to 5.5, Appendix V L.

Dissolution
Carry out the following procedure protected from tight.
Comply with the requirements in the dissolution test for tablets
and capsules, Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.

(b) Use 900 mL ofO.lM hydrochlori< acid, at a temperature of
370

; as the dissolution medium.

PROCEDURE

Carry out themethod for li'quid chromatography,
Appendix ill D, using the following solutions.

Clobazam Preparations 111-405

(I) Shakethe oral suspension for 30 seconds and place a
volumeequivalent to one dose into each dissolution vessel.
After 20 minutes withdraw a sampieof the medium and
filter. Dilute 5 mL of the filtered medium with 5 mL of
acetonitrile and further dilute this solution, if necessary, with
equalvolumes of cueranitrile and water, to produce a solution
expectedto contain0.00028% wlv of Clobazam.
(2) 0.00028% wlv of cIobazam BPCRS in equal volumes of
acetonitrile and water.
(3) 0.005% wlv of dobazam impUYity A EPCRS and
0.05% wlv of propylhydroxybenzoate in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 2.0 mm) packed
with oaade<ylsi/y/ silica gd for chromatQgraphy (3 um}
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 0.35 mL per minute.
(d) Use a column temperature ofJO'.

(e) Use a detection wavelength of 230 run.
(I) Inject 10 ~L of each solution.

MOBILE PHASE

30 volumes of acetoniuile and 70 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
propyl hydroxybenzoate and impurity A is at least 3.0.

DETERMlNATION OF CONTENT

Calculate the total contentof clobazam, CU#13C1N202, in
the medium from the chromatograms obtained and using the
declared content of Cl~I3C1N202 in clonazepam BPCRS.

LIMITS

The amount of clobazam, C1J-113CIN202' released is not
less than 80% (Q) of the stated amount.

Related substances
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions protected from
light.

(I) To a quantity of the oralsuspension containing 25 mg of
Clobazam add 25 mL of the mobile phase and shake for
15 minutes. Mix with the aid of ultrasound for 15 minutes
and shakefor 15 minutes. Add sufficient mobilephase to
produce 50 ml., centrifuge and use the supernatant liquid.
(2) Dilute 2.5 volumes of a 0.01 % wlv solution of cIobazam
impurity A EPCRS in methanol to 100 volumes with the
mobilephase.
(3) Dilute I volume of solution (I) to 100 volumes with the
mobilephase. Further dilute I volumeof this solution to
5 volumes with the mobilephase.
(4) 0.005% wlv of dobazam impurilJl A EPCRS and
0.05% wlv of propylhydroxybenzoate in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 2.0 mm) packed
with end-capped ",tade<y/silyl silica gd for chromatQgraphy
(3 um) (Nucleosil CI8 is suitable).

(b) Use lsocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 0.25 mL per minute.
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(d) Use a column temperature of 40°.

(e) 1Ise a detection wavelength of 230 nrn.

(I) Inject 25 ~L of each solution.

(g) For solution (1), aUow the chromatography to proceed
for twice the retention time of clobazam.

MOBiLE PHASE

30 volwnes of autonitrile and 70 volumes of water.
When the chromatograms arerecorded under the prescribed
conditions, the relative retention with reference to clobazam
(retention time about 14 minutes) of propyl hydroxybenzoate
is 0.7.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (4), the resolution between the peaks due £0

propyl hydroxy benzoate and impurity A is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity A is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any othersecondary pook is not greater thanme
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%);

the sum of the areas of any others«ondary peaks) excluding
any peak due to impurity A) is not greater thanfive times the
area of the principal peakin the chromatogram obtained with
solution (3) (1%).

Disregard any peakwith an area less than 0.5 times the area
of the principal peakin the chromatogram obtained with
solution (3) (0.1%).

ASSAY
Carry out the method for liquid chromaUJgraphy,
Appendix III D) using the following solutions.
(I) To a weighedquantity of the oral suspension containing
5 mg of Clcbazam add 50 mL of the mobile phase and shake
vigorously for 20 minutes. Mix withthe aid of ultrasound for
40 minutesand further shake for 40 minutes. Add sufficient
mobilephase to produce 100 ml., centrifuge and use the
supernatant liquid.
(2) To 25 mg of cWbazam BPCRS add 25 mL of the mobile
phase and shake for 15 minutes. Add sufficient mobilephase
to produce 50 mL and further dilute 1 volume of this
solution to 10 volumes with the mobile phase.
(3) 0.005% wlv of clobazam impuril}/ A EPCRS and
0.05% wlv of propyl hydroxybenzoau in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underDissolution
may be used.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution between the peaks due to
propyl hydroxybenzoate and impurity A is at least 3.0.

DETERMINATION OF CONTENT

Determinethe weight per mL of the oral suspension)
Appendix V G) and calculate the content of C16HI3C1N202)
weightin volume, using the declared contentof
C",cII3ClNzOz in dobazam BPCRS.
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IMPURITIES
The impurities limited by the requirements of this
monograph include:
A. 7-CWoro-I,5-dihydro-5-phenyl-I,5-benzodiazepine-2,4

(3H)-dione; 7-cWoro-5-phenyl-l ,5-dihydro-3H-1,5
benzodiazepine-Zyl-dione (desmethylclobazam; European
Pharmacopoeia impurity A).

STORAGE
Clobazam OralSuspension should be protected from light.

Clobazam Tablets
Clobazam Tablets from different manufacturers) whilst complying
with the requirements of themonographJ may not be
interchangeable.

Action and use
Benzodiazepine.

DEFINITION
Clobazam Tablets contain Clobazam.
The tabuu """ply with the requirements stated under Tablers and
with thefollowing requiremenrs.

Content of clobazam, C1JluCINzOz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
20 mg of Clobazam with 10 mL of dichloromethane, filter and
evaporate the filtrate to dryness. Dissolve the residue in the
minimum amountof methanol) evaporate to dryness and dry
the residue at 105° for 10 minutes. The infrared absorption
spectrum of the residue) Appendix Il A, is concordant with
the ,.qerence sP'<I1Um of clobazam (RS 066).

B. In the Assay, the retention time of the principal peak. in
the chromatogram obtained withsolution (1) is similar to
thatof the principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution testfor tablets
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 75 revolutions
per minute.
(b) Use 500 mL of O.lM hydrochloric add, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the methodfor liquid chromatography)
Appendix ill D) using the following solutions.
(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with aceumiuile if
necessary, to produce a solutionexpected to contain
0.001% wlv ofClobazam.

(2) 0.001 % wlv of clobazam BPCRS in a mixture of equal
volwnes of acetonitrile and water.
(3) Dilute 1 volume of a 0.005% wlv solution of clobazam
impurity A EPGRS in methanol to 2 volumes with a
0.05% wlv solution of dobazam BPCRS in mobile phase.
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used. Inject 5U ilL of each solution.

SYSTEM SUlTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurity A and clobazarn is at least 3.0.

DETERMlNATION OF CONTENT

Calculate the total content of clobazam, C1JfnClN202J in
the medium using the declared content of Cl6HnClN202 in
clobazam BPCRS.

LIMITS

The amount of clobazarn, Cl6HnCIN202 released is not less
than 75% (Q) of the stated amount.

Related substances
Carry out the methodfor liquidchromatography,
AppendixIII D, using the following solutions.
(I) To a quantity of the powdered tablets containing 25 mg
of Clobazam add 25 mL of the mobile phase and mix with
the aid of ultrasound. Add sufficient mobilephase to produce
50 mL, centrifuge and use the supernatant liquid.
(2) Dilute I volume of solution (I) to 50 volumes with the
mobile phase. Further dilute I volumeof this solution to
10 volumes with me mobile phase.
(3) Dilute 2.5 volumes of a 0.01 % wlv solution of dobazam
impurity A EPCRS in methanol to 100 volwnes with me
mobile phase.
(4) Dilute I volume of a 0.01% w/v solutionof clobazam
impurity A EPCRS in methanol to 2 volumes with a 0.1% wlv
solution of clobazam BPCRS in mobile phase.

(5) Dilute I volume of solution (2) to 2 volumes with
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 2.0 mm) packed
with end-capped octadecylsilyl silica gelfor chromatography
(3 pm) (Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 0.25 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detectionwavelength of 230 om.
(I) Inject 25 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of clobazam.

MOBILE PHASE

30 volumes of acetonitrile and 70 volwnes of water.

SYSTEM SUlTABILl'IY

The test is not validunless, in the chromatogram obtained
with solution (4), the resolution betweenthe peaksdue to
impurity A and clobazam is at least 3.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeak corresponding to impurity A is not
greater than the area of the principal peakin the
chromatogram obtained with solution (3) (0.5%);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtainedwith
solution (2) (0.2%);

the swn of the impurities is not greater than 1.0%.
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Disregard anypeakwith an area less than the area of the
principal peakin the chromatogram obtained with solution
(5) (O.j%).

ASSAY
Weighand powder 20 tablets. Carry out the method for
liquid chromatography, Appendix III D, using the following
solutions.
(I) To a quantity of the powdered tablets containing 20 mg
of Clobazam add SO mL of the mobile phase, mix with the
aid of ultrasound, add sufficient mobile phase to produce
100 mL and centrifuge. Dilute 1 volume of the supernatant
liquid to 10 volumes with the mobile phase.
(2) 0.002% wlv of dobazam BPCRS in the mobile phase.

(3) Dilute 1 volumeof a 0.0 I%w/v solutionof clobazam
impun'ty A EPCRS in methanol to 2 voIwnes with a 0.1%wlv
solution of clobazam BPCRSin mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The Assayis not valid unless, in the chromatogram obtained
with solution (3), the resoluricm between the peaksdue to
impurity A and clobazarn is at least 3.0.

DETERM.INATlON OF CONTENT

Calculate the contentof C16H13ClN202 in the tablets using
the declared contentof C16H13ClN202 in dobazam BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include:
A. 7-Chloto-I,5-dihydro-5-phenyl-I,5-benzodiazepine-2,4

(3H)-dione; 7-chloto-5-phenyl-I,5-dihydro-3H-I,5
benzodiazepine-2,4-dione (desmethyIdobazam; European
Phannacopoeia impurity A).

Clobetasol Cream
Action and use
Glucocorticoid.

DEFINITION
Clobetasol Cream contains Clobetasol Propionate in a
suitable basis.
Thecream complies with the requirements staid under Topical
Semi-salit! Preparations and with thefallawitlg requirements.

Content of clobetasol propionate, CzsHnClFOs
90.0 to 115.0% of the statedamount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, usingSIlica gelGF254 as the coating
substance and a mixture of 5 volumes of absolute ethanol,
10 volumes of cuetone and 100 volumesof dichloromethane as
the mobile phase. Apply separately to the plate 10 ~L of each
of the following solutions. Prepare solution (I) in the
following manner. Transfer a quantity of the cream
containing 0.75 mg of CIobetasol Propionate to a 25-rnL
centrifuge tube, add 10 mL of methanol and heat in a water
bach at 60° for 4 minutes. Remove from the water-bath and
shakevigorously. Repeat the heating and shaking, cool to
room temperature, add 3.5 mL of water and mix. Centrifuge
for 10 minutes. Transfer 10 mL of the clear supernatant
liquid to a 100-mL separating funnel, add 1 g of sodium
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chloride and 10 mL of water and mix. Add 5 mL of
dichioromethane and shake for 1 minute. Evaporate the
dichloromethane layer to dryness in a current of nitrogen
with gentle heating and dissolve me residue in 0.5 rnLof
dichloromethane. Solution (2) contains 0.05% w/v of c1obeuuol
propionate BPCRS in dichloromethane. Solution (3) is a
mixture of equal volumes of solutions (1) and (2). After
removal of the plate, allow it to dry in air and examine under
nltraviolet ligh' (254 nm). The principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained withsolution (2).
The principal spot in the chromatogram obtained with
solution (3) appears as a single compact spot.

E. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to clobetasol propionate in the chromatogram obtained
withsolution (1).

ASSAY
CAUTION Cany on' thepreparation of solutions (2) and (3) wi,h
fullfacialprotection and wemingheat-resistant glO'iJes.
Carry out the method for liqm'd chromatography,
Appendix ill D, using the following solutions. Solution (I)
contains 0.005% wlv of clobetasol propionate BPCRS and
0.01% wlv of beclometasone dipropionau BPCRS(internal
standard) in ethanol (50%). For solution (2) add 10 mL of
absolute ethanol to a quantityof the cream containing 1 mg of
Clobetasol Propionate, stopper firmly using a plastic stopper,
heat on a waterbath with intermittent shaking until the
cream is completelydispersed. Cool the contents in ice for
30 minutes, centrifuge and dilute 5 mL of the supernatant
liquid to 10 mL with water. Prepare solution (3) in the same
manner as solution (2) but add 5 mL of a 0.04% wlv
solution of bedometasone dipropionate BPCRSin absokue
ethanol and 5 mL of absolnte ethanol. Solutions (2) and (3)
may assume a gel-likeappearance.
The chromatographic procedure may be carried out using
(a) a stainless steel column (10 cm x 4.6 mm) packed with
stationary phase C (5 urn) (Spherisorb ODS I is suitable) and
maintained at 60°, (b) as the mobile phase with a flow rate of
2 mL per minute a mixture of 45 volumes of absolute ethanol
and 55 volumes of waterand (c) a detection wavelength of
240 om.
Calculate the content of CzsH3zCIFOs using peak areas and
the declaredcontent of CzsH3zCIFOs in c1obetasol
propionate BPCRS.

STORAGE
Clobetasol Cream should be stored at a temperature not
exceeding 30°.

Clobetasol Cutaneous Foam
Action and use
Glucocorticoid.

DEFINIl10N
Clobetasol Cutaneous Foam contains Clobetasol Propionate
in a suitable basis in a suitable pressurised container.
The cutaneous foam complies with the requirements under
Medica,ed Foams and with thefollowing requirements.

Content of clobetasol propionate, C2sHnCIFOs
95.0 to 105.0% of the stated amount.
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IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
AppendixIII A, using the followingsolutions.

(1) Transfera quantity of the cutaneous foam containing
0.5 mg of Clobetasol Propionate to a 25-mL centrifuge tube,
add 10 mL of methanol and heat in a waterbath at 70° for
4 minutes. Remove from the waterbath and shake
vigorously. Repeat the heating and shaking, cool in ice for
5 minutes and centrifuge. Evaporate 10 mL of the clear
supernatant liquid to dryness and dissolve the residue in
1 mL of dichloromethane.
(2) 0.05% wlv of clobetasol propionate BPCRS in
dichloromethane.
(3) Equal volumes of solutions (1) and (2).

CHROMATOGRAPHIC CONDITIONS

(a)' Use as the coating silica gel F254.

(b) Use the mobile phase as described below.
(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 ern,

(e) Afterremovalof the plate) dry in air and examine under
nltraviolet ligh' (254 nm).

MOBILE PHASE

5 volumes of absolute ethanol, 10 volumes of acetone and
100 volumes of dichloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) appears as a single compact spot.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).
B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to c1obetasol propionate in the chromatogram obtained
with solution (2).

TESTS
Ilelated subst~ces

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in the mobile
phase.
(1) Add 10 mL of mobile phase to a quantity of the
cutaneous foam containing I mg of Clobetasol Propionate,
heat on a water-bath with intermittent shakinguntil the
cutaneous foam is completely dispersed. Cool the contents in
ice for 30 minutes, centrifuge and dilute 5 mL of the
supernatant liquid to 10 mL
(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.025% wlv of cJoberasol for peak idemifiauion EPCRS.
(4) Dilute I volume of solution (2) to 10 volumes.

Solution (1) may assumea gel-likeappearance.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with octadecylsi/yl silica gd for chromategraphy (3.5 urn)
(Kromasil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 240 om.
(I) Inject 40 ~L of each solution.
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(g) For solution (1), allow the chromatography to proceed
for 3 times me retention time of the principal peak.

MOBILE PHASE

50 volumes of acetonitrile and 50 volumes of a solution
containing O.025M ammonium acetate previously adjusted to
pH 4.0 with glacial acetic acid.

When the chromatograms are recorded under the prescribed
conditions the retention times relative to c1obetasol (retention
time, about 9 minutes) are: impurity F, about 0.3;
impurity B, about 0.6, impurity C, about 0.9 and impurity E,
about 2.0.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity C and clobetasol propionate is at least 1.5.

LIMITS

Use the chromatogram obtained with solution (3) to identify
any peaks due to impurity F and impurity B and multiply the
areas of these peaks by the corresponding correction factors;
impurity F, 0.6 and impurity B) 0.7.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity E is not
greater than 1.4 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.7%),;

the area of any secondary peak is not greater than 0.5 times
the area of the principal peak in the chromatogram obtained
with solution (2) (0.5%);

the sum of the areas of any secondary peaks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (2.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for Iiquid chromaUJgraphy,
Appendix ill D) using the following solutions.

Solution A Prepare a 0.04% wlv solution of bedometasone
dipropionate BPCRS (internal standard) in ethanol (50%).
(I) Add 5 mL of absolute ethanal and 5 mL of solution A to a
quantity of the cutaneous foam containing 1 mg of
Cloberasol Propionate, heat on a water-bath with intermirtent
shaking until the cutaneous foam is completely dispersed.
Cool the contents in ice for 30 minutes, centrifuge and dilute
5 mL of the supernatant liquid to 10 mL with water.
(2) 0.005% w/v of dobetasol propionate BPCRS in a mixture
of I volume of solution A and 3 volumes of ethanol (50%).
(3) Prepare the solution in the same manner as solution (1)
but use 5 mL of ethanal (50%) in place of 5 mL of
solution A.

Solution (I) and (3) may asswne a gel-like appearance.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (10 ern x 4.6 mm) packed
with ocrad«ylsily/ silica geltar chromaUJgraphy (5 urn)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of2 mL per minute.

(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 240 om.

(I) Inject 20 ~L of each solution.
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MOBILE PHASE

45 volumes of absolute ethanol and 55 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peaks due to
clobetasol propionate and beclometasone dipropionate is
at least 4.0.

DETERM:INATION OF CONTENT

Calculate the content of C25H 32ClFOj: in the cutaneous
foam using the ratios of the peak areas and the declared
content of C2,H32CIFO, in dobetasol propionate BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A to G and J listed under
Clobetasol Propionate and:

o

I. 21-deoxy-17-Cxpropanoylbetamethasone.

Clobetasol Ointment
Action and use
Glucocorticoid.

DEFINITION
Clobetasol Ointment contains Clobetasol Propionate in a
suitable basis.

The ointment cqmplies with the requirements statedunderTopical
Semi-solid Preparations and with thefolfowing requirements.

Content of clobetasol propionate, CzsHJzCIFOs
90.0 [0 115.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using silica gel GF2 54 as the coating
substance and a mixture of 5 volumes of absolute ethanol,
10 volumes of acetone and 100 volumes of dichloromethane as
the mobile phase. Apply separately to the plate 10 ~L of each
of the following solutions. Prepare solution (I) in the
following manner. Transfer a quantity of the ointment
containing 0.5 mg of Clobetasol Propionate to a 25-mL
centrifuge tube) add 10 mL of melhanol and heat in a water
bath 'at 70 0 for 4 minutes. Remove from the water bath and
shake vigorously. Repeat the heating and shaking) cool in ice
for 5 minutes and centrifuge for 10 minutes. Transfer 5 mL
of the dear supernatant liquid to a suitable vial, evaporate to
dryness in a current of nitrogen and dissolve the residue in
0.5 mL of dichloromethane. Solution (2) contains 0.05% w/v
of dobeuuol propionate BPCRS in dich/oromethane. Solution (3)
is a mixture of equal volumes of solutions (1) and (2). After
removal of the plate) allow it to dry in air and examine under
ultravialet ligh' (254 nm). The principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (2).
The principal spot in the chromatogram obtained with
solution (3) appears as a single compact spot.
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B. In theAssay, the chromatogram obtainedwith solution
(2) shows a peak with the same retention time as the peak
due (0 clobetasolpropionate in the chromatogram obtained
with solution (I).

ASSAY
CAUTION Cany out thepreparation of sdutions (2) and (3) with
fullfacialprotection and weadnghem-resistant gloves.
Carry out the method for liquid chromawgraphy)
Appendix III D, using the following solutions. Solution (I)
contains 0.005% wlv of dobetasol propionate BPCRS and
0.01 % wlv of bedometasene dipropionau BPCRS (internal
standard) in ethanol (50%). For solution (2) add 10 mL of
absolute ethanol to a quantity of the ointment containing 1 mg
of ClobetasolPropionate, stopperfirmly using a plastic
stopper, heat on a water-bath with intermittent shaking until
the ointment is completely dispersed. Cool the contents in
ice for 30 minutes, centrifuge and dilute 5 mL of the
supernatant liquid to 10 mL with water. Prepare solution (3)
in me same manneras solution (2) but add 5 mL of a
0.04% wlv solution of bedometasone diprop;onate BPGRS in
ab,oluu ethanoland 5 mL of absoiute ethanol. Solutions (2)
and (3) may assume a gel-like appearance.

The chromatographic procedure may be carried out using
(a) a stainless steel column (10 em x 4.6 mm) packed with
oaadecy/silyl ,,1ica gelfor chromatography (5 pm) (Spherisotb
ODS I is suitable) and maintained at 60', (b) as the mobile
phasewith a flow rate of 2 mL per minute a mixtureof
45 volumes of absolute ethanol and 55 volumes of waterand
(c) a detection wavelength of 240 run.

Calculate the content of C25H32CIFOi using peak areas and
the declared content of C25H32CIF05 in dobetasol
propionate BPCRS.

STORAGE
Clobetasol Ointment should be stored at a temperature not
exceeding 30'.

Clobetasol Scalp Application
Action and use
Glucocorticoid.

DEFINITION
Clobetasol Scalp Application contains Cloberasol Propionate
in a suitable basis.
The scalp application complies with the requiremenu uuderLiquids
For Cutaneous Apph"cation aud with the following requirements.

Content of c1obetasol propionate} ~5H32C1F05
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Transfer a quantity of the scalp application containing
0.5 mg of Clobetasol Propionate to a 25-mL centrifuge tube,
add 10 mL of methanol and heat in a water bath at 70° for
4 minutes. Remove from the waterbath and shake
vigorously. Repeat the heatingand shaking) cool in ice for
5 minutes and centrifuge. Evaporate 10 mL of the clear
supernatant liquid to dryness and dissolve the residuein
I mL of dichloromethtme.
(2) 0.05% wlv of dobetaso! propionau BPCRS in
dichloromeihane.
(3) Equal volumes of solutions (I) and (2).
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CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFZ54 .

(b) Use the mobile phase as described below.

(c) Apply 10 ~ of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate) dry in airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

5 volumes of absolute ethanol, 10 volumes of acetone and
100 volumes of dichloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) appears as a single compact spot.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtainedwith solution
(1) shows a peak with the same retention time as the peak
due to clobetasolpropionate in the chromatogram obtained
with solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendixill D, using the following solutions in the mobile
phase.
(I) Add 10 mL of mobile phase to a quantity of the scalp
application containing 1 mg of Clobetasol Propionate) heat
on a water-bath with intermittent shaking until the scalp
application is completely dispersed. Cool the contents in ice
for 30 minutes)centrifuge and dilute 5 mL of the
supernatant liquid to 10 mI..

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.025% wlv of ""betasolfur peak identification EPCRS.

(4) Dilute I volume of solution (2) to 10 volumes.

Solution (1) may assume a gel-like appearance.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with oetadecylsilyl silica gelfor chromatography (3.5 um)
(Kromasil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mLper minute.
(d) Use a column temperature of 60'.

(e) Use a detection wavelength of240 nm.

(I) inject 40 ~L of each solution.

MOBILE PHASE

50 volumes of tuetonitrile and 50 volumes of a solution
containing O.025M ammMium aatate previously adjusted to
pH 4.0 with glacial acetic acid.

When the chromatograms are recorded under the prescribed
conditions the retention times relative to c1obetasol (retention
time, about 9 minutes) are: impurity F, about 0.3;
impurity B) about 0.6, impurity C, about 0.9 and impurity E)
about 2.0.

SYSTEM SUITABILITY

The test is not validunless) in the chromatogram obtained
with solution (3)) the resolution between the peaks due to
impurity C and clobetasol propionate is at least 1.5.
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LIMITS

Use the chromatogram obtained with solution (3) to identify
any peaks due to impurity F and impurity H and multiply the
areas of these peaks by the corresponding correction factors;
impurity F, 0.6 and impurity B, 0.7.

In the chromatogram obtained with solution (1):

the area of anypeak corresponding to impurity E is not
greater than 0.7 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.7%);
the area of any peakcorresponding to impurity F is not
greater than 2.5 times the area of the principal peakin the
chromatogram obtained withsolution (2) (2.5%)i

the area of any other secondary peak is not greater than
0.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);

the sum of the areas of any othersecondary peaks is not
greater than twicethe area of the principal peakin the
chromatogram obtained with solution (2) (2.0%).

Disregard any peak with an area less than the area of the
principal peakin the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Prepare a 0.04%w/v solutionof bedometasone
dipropionate BPCRS (internal standatd) in ethanol (50%)
(solution A).

Carry out the methodfor liquid chromatography,
AppendixIII D, using the following solutions.
(I) Add 5 mL of absolute ethanol and 5 mL of solution A to a
quantityof the scalp application containing J mg of
Clobetasol Propionate, heat on a water-bath with Intermittent
shaking until the cutaneous foam is completely dispersed.
Cool the contents in ice for30 minutes) centrifuge and dilute
5 mL of the supernatant liquidto J0 mL with water.
(2) 0.005% wlv of cIobetasol propionate BPCRS in a mixture
of 1 volume of solutionA and 3 volumes of ethanol (50%).

(3) Prepare the solution in the same manneras solution (1)
but use 5 mL of ethanol (50%) in place of 5 mL of
solution A.
Solution (1) and (3) may assume a gel-like appearance,

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with oetadecy1si/yl silica gelfor chromaUJgraphy (5 urn)
{Spherisorb ODS 1 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 2 mL per minute.

(d) Use a column temperature of 60°.
(e) Use a detection wavelength of 240 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

45 volumes of absolute ethanol and 55 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peaksdue to
clobetasol propionate and beclometasone dipropionate is
at least 4.0.

DETERMINATION OF CONTENT

Calculate the content of C25H32CIFOs in the scalp
application using the ratios of the peakareas and the
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declared content of C2sH32CIFO j in clobetasol
propionate BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A to G andJ listed under
Clobetasol Propionate and:

o

1. 21-deoxy-17-Oepropanoytbetemerhasone.

Clobetasol Shampoo
Action and use
Glucocorticoid.

DEFINITION
Clobetasol Shampoo contains Clobetasol Propionate in a
suitable basis.
Theshampoo complies with the requirements under Liquids For
Cutaneous Applicau·on andwith thefollowing requirements.

Content of c1obetasol propionate, C2sHn ClFOs
95.0 to 105.0% of the staled amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromaUJgraphy,
Appendix m AJ using the following solutions.
(1) Transfer a quantity of the shampoocontaining 0.5 mg of
Clobetasol Propionate to a 25-mL centrifuge tube, add
10 mL of methanol and heat in a water bath at 70° for
4 minutes. Removefrom me water bath and shake
vigorously. Repeat the heating and shaking, cool in ice for
5 minutes and centrifuge. Evaporate 10 mL of the clear
supernatant liquid to dryness and dissolvethe residue in
1 mL of dichloromethane.

(2) 0.05% wlv of cIobetasol propionate BPCRS in
dichloromethane.
(3) Equal volumes of solutions (1) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFZ54 •

(b) Use the mobile phase as described below.

(c) Apply 10 JI1. of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of me plate, dry in airand examineunder
ultraviolet light (254 nm).

MOBILE PHASE

5 volumes of absolute ethanol, 10 volumes of acetone and
100 volumes of dichloromethane.

SYSTEM SUITABILITY

The test is not validunless the chromatogram obtained with
solution (3) appears as a single compactspot.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtainedwithsolution (2).
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B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to c1obetasol propionate in the chromatogram obtained
with solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(I) Add 10 mL of mobile phase to a quantity of the
shampoocontaining 1 mg of Clobetasol Propionate, heat on
a water-bam with intermittent shaking until me shampoo is
completely dispersed. Cool the contents in ice for
30 minutes, centrifuge and dilute 5 mL of the supernatant
liquid to 10 mL.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.025% wlv of cIoberasolfor peak identification EPCRS.
(4) 0.00002% wlv of clobetasol impurityJ EPCRS.
(5) Dilute I volume of solution (2) to 10 volumes.

Solution (1) may asswne a gel-like appearance.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with ocuuJelJllsilyi silica gelfor chromatography (3.5 11m)
(Kromasil CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.0 mL per minute.
(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 240 TIm.

(1) Inject 40 ilL of each solution.

MOBILE PHASE

50 volumes of acetomink and SO volumes of a solution
containing 0.025M ammonium acetate previously adjusted to
pH 4.0 with glacial acetic acid.
When the chromatograms are recorded underthe prescribed
conditions the retention times relative to clobetasol (retention
time, about 9 minutes) are: impurity F, about 0.3,
impurity B, about 0.6, impurity C, about 0.9, impurity J,
about l.l and impurity E, about 2.0.

SYSTEM. SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaksdue to
impurity C and clobetasol propionate is at least 1.5.

LIMITS

Use the chromatogram obtained with solution (3) to identify
any peaks due to impurity F and impurity B and multiply the
areas of thesepeaksby the corresponding correction factors,
impurity F, 0.6 and impurity B, 0.7.

In the chsomatogram obtained with solution (I):

the area of any peakcorresponding to impurity E is not
greater than 0.7 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.7%);

the area of any peakcorresponding to impurity Jis not
greater than the area of the principal peakin the
chromatogram obtained with solution (2) (1.0%);

me area of any other secondary peak is not greater than
0.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);
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the sum of the areas of any othersecondary peaks is not
greater than twice the area of the principal peakin the
chromatogram obtained with solution (2) (2.0%).

Disregard anypeakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Prepare a 0.04% w/v solution of beclometasone
dipropionale BPCRS (internal standard) in ethonol (50%)
(solution A).

Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(1) Add 5 mL of absolute ethanol and 5 mL of solution A to a
quantity of the shampoo containing 1 mg of Clobetasol
Propionate, heat on a water-bath with intermittent shaking
until the cutaneous foam is completely dispersed. Cool the
contents in ice for 30 minutes,centrifuge and dilute 5 mL of
the supernatant liquid to 10 mLwith water.
(2) 0.005% wlv of cIoberasol propionate BPCRS in a mixture
of I-volume of solution A and 3 volumes of ethanol (50%).
(3) Prepare the solution in the same manner as solution (1)
but use 5 mL of ethonol (50%) in place of 5 mL of
solution A.

Solution (I) and (3) may assume a gel-like appearance.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with octad'lJllsi/yi silica gelfor chromatography (5 ItID)
(Spherisorb ODS I is suitable).

(b) Use isocratic elutionand the mobilephasedescribed
below.

(c) Use a flow rateof 2 mLper minute.
(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 240 nrn.

(1) Inject 20 ItLof each solution.

MOBILE PHASE

45 volumes of absolute ethanol and 55 volumesof water.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2)) the resolution between the peaks due to

clobetasol propionate and beclometasone dipropionate is
at least 4.0.

DETERMINATION OF CONTENT

Calculate the contentof C2sH32CIFOs in the shampoousing
the ratiosof the peakareas and the declared content of
C"HnCIFO, in dobesoso; propionate BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A to G andJlistedunder
Clobetasol Propionate and:

o

I. 21-deoxy-17-Ccpropanoylberememescee.
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Clobetasone Cream
Action and usc:
Glucocorticoid.

DEFINmON
Cloberasone Cream contains Clobetasone Butyrate in a
suitable basis.

Thecream complies with the requirements statedunderTopical
Semi-solid Preparations and with thejo/lO'lIJing requirements.

Content of clobetasone butyrate) C2~:J2ClF05
90.0 to 110.0% of the stated amount

IDENTIFICAnON
A. Carry out the method for thin-layer ,hromalOgraphy,
AppendixIII A, using silica gel 60 GFZ54 as the coaling
substance and a mixture of 5 volumes of absolute ethanol,
10 volumes of acetone and 100 volumes of chloroform as the
mobile phase. Apply separately to the plate 10 ~L of each of
the following solutions. FOI solution (1) disperse a quantity
of the cream containing 0.5 mg of Clobetasone Butyrate in a
mixture of 5 volumes of ethanol (80%) and 10 volwnes of
c-hexane, taking 15 mL of the solvent mixture for each g of
cream. Shake the mixture, allow £0 separate, filter the
aqueous layer and add 1 mL of water for every 10 mL of
tv-hexane used. Cool the solution in ice for 30 minutes,
centrifuge, filter the supernatant liquid and dilute with
10 mL of waterfor every 10 mL of n-hexane used. Add I g
of sodium chloride for every 10 mL of waterused and extract
with 5 mL of chloroform for every 10 mL of waterused.
Evaporate the chloroform layer to dryness in a current of dry
nitrogenwithgentle heatingand dissolve me residue in
0.5 mL of chloroform. Solution (2) contains 0.1 % wlv of
dobetasone butyrate BPCRS in chloroform. Solution (3)
containsa mixture of equal volumesof solutions (1) and (2).
After removal of the plate, allow it to dry in airand examine
under ultraviolet light (254 nm). The principal spot in the
chromatogram obtainedwith solution (1) corresponds to that
in the chromatogram obtained with solution (2).
The principal spot in the chromatogram obtained with
solution (3) appears as a single compact spot.
B. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to cloberasone butyrate in the chromatogram obtained
with solution (I).

ASSAY
CAUTiON Carry out thepreparation of sdutions (2) and (3) with
fullfacial protection and wearing heat-resistant gloves.
Carry OUI the method for liJjuid chromatography,
Appendix III D, using the following solutions. Solution (I)
contains 0.004% w/v of dobeuuone butyrate BPCRS and
0.0028% wlv of dobetasolpropionate BPCRS (internal
standard) in ethanol (50%). For solution (2) add 10 mL of
absolute ethanol to a quantity of the cream containing 1 mg of
ClobetasoneButyrate. Stopper firmly using a plastic stopper
and heat on a water-bath with intermittent shaking until the
cream is completely dispersed. Cool me contents in ice for
30 minutes, centrifuge and dilute 5 mL of the supernatant
liquid to 10 mL with water. Prepare solution (3) in me same
manneras solution (2) but adding 5 mL of absolute ethanol
and 5 mL of a 0.014% wlv solution of the internal standard
in absolute ethanol. Solutions (2) and (3) may assume a gel
like appearance.
The chromatographic procedure may be carried out using
(a) a stainless steel column (10 em x 4.6 mm) packed with
octadecyhiJyl silica gelfor chromatography (5 urn) (Spherisorb
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ODS 1 is suitable) and maintained at 60°, (b) as the mobile
phase with a flow rateof 2 mL per minute a mixture of
40 volumes of absolute ethanol and 60 volumes of water and
(c) a detection wavelength of 241 om. The proportions of
the mobile phasemay be adjusted to give a retentiontime for
clobetasone butyrate of about5.5 minutes.
Calculate the content of C26H32CjfOs in the cream using
peakareas and the declared content of C26H.32ClFOs in
clobetasone butyrate BPCRS.

STORAGE
Clobetasone Cream should be stored at a temperature not
exceeding30°.

Clobetasone Ointment
Action and use
Glucocorticoid.

DEFINmON
Clobetasone Ointment contains Clobetasone Butyrate in a
suitable basis.
Theointment complies with the requirements SUIted underTopical
Semi-solid Preparations and Wlih the jol/Qwing requirements.

Content of cIobetasone butyrate, C2J1.32ClFOS
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the methodfor thin-layer chromawgraphy,
Appendix ill A, usingsilica gel 60 GF2 S4 as the coating
substance and a mixture of 5 volumes of absolute ethanol)
10 volumes of acetone and 100 volumes of chloroform as the
mobile phase. Apply separately 10 the plate 10 ~ of each of
the following solutions. For solution (1) disperse a quantity
of the ointmentcontaining 0.5 mg of Clobetasone Butyrate
in a mixture of 5 volumes of ethanol (80%) and J0 volumes
of n-hexane, taking 15 mL of the solventmixture for each g
of ointment. Shake the mixture, allow to separate, filterthe
aqueouslayer and add 10 mL of waler and 1 g of sodium
chloride for every J5 mL of the solvent mixture used. Extract
the resulting aqueous solution with 5 mL of chloroform for
each g of sodium chloride used and evaporate the chloroform
layer to dryness in a current of drynitrogen withgentle
heating. Dissolve the residue in 0.5 mL of chlorcform.
Solution (2) contains 0.1% wlv of clobetasone butyrate BPCRS
in chlorofonn. Solution (3) contains a mixture of equal
volumes of solutions (I) and (2). After removal of the plate,
allow it to dry in airand examine under ullYafJio/et light
(254 nm). The principal spot in me chromatogram obtained
with solution (1) corresponds to that in the chromatogram
obtained with solution (2). The principal spot in the
chromatogram obtained withsolution (3) appears as a single
compactspot.
B. In the Assay, the chromatogram obtained with solution
(2) shows a peakwith me same retention time as the peak
due to clobetasone butyrate in me chromatogram obtained
with solution (I).

ASSAY
CAUTiON Carry out the preparation of solutions (2) and (3) with
fullfacialprotection and tsearmg heat-resistant glooes.
Carey out the method for liquidchromatography,
Appendix III D, using the following solutions. Solution (I)
contains 0.004% wlv of dobetasone butyrate BPCRS and
0.0028% wlv of dobetasol propionate BPCRS (internal
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standard) in ethond (50%). For solution (2) add 10 mL of
absolute t'th(ltlOl to a quantity of the ointment containing 1 mg
of Clobetasone Butyrate. Stopper firmly using a plastic
stopper and heat on a water-bath with intermittent shaking
until the ointment is completely dispersed. Cool the COntents
in ice for 30 minutes, centrifuge and dilute 5 mL of the
.supernatant liquid to 10 mL with water. Prepare solution (3)
in the same manner as solution (2) but adding 5 mL of
absolute ethanoland 5 mL of a 0.014% wlv solution of the
internal standard in absolute ethand, Solutions (2) and (3)
may assume a gel-like appearance.

The chromatographic procedure may be carried out using
(a) a stainless steel column (10 cm x 4.6 rnm) packed with
actade<ylsi/yl silica g,l Jorchromatograp/iY (5 ~m) (Spherisorb
ODS 1 is suitable) and maintained at 60", (b) as the mobile
phase with a flow rate of 2 mL per minute a mixture of
40 volumes of absoluM ethanol and 60 volumes of waterand
(c) a detection wavelength of 241 nm. The proportions of
the mobile phase may be adjusted to give a retention time for
ctoberascne butyrate of about 5.5 minutes.

Calculate the content of C26H32ClFOj in the ointment using
peak areas and the declared content of C26H32CIFOj in
dobetasone butyrate BPCRS.

STORAGE
Clcbetasone Ointment should be stored at a temperature not
exceeding 30 0

•

Clofazimine Capsules
Action and use
Antileprosy drug.

DEFINITION
Clofazimine Capsules contain Clofazimine.

The capsules comply with the requirements Slated under Capsules
and with theJoIlowitrg requirements.

Content of clofazimine, CZ7Hz2C12N4
95.0% to 105.0% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 260 to
600 nm of the final solution obtained in the Assay, exhibits
two maxima, at 289 nm and 491 nm.

B. Dissolve a quantity of the contents of the capsules
containing 2 mg of Clofazimine in 3 mL of autotu and add
0.1 mL of hydrochloric acid; an intense violet colour is
produced. Add 0.5 mL of 5.M sodium hydroxide; the colour
changes to orange-red.

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions. For solution
(1) dissolve a quantity of the contents of the capsules
containing 0.5 g of Clofazimine in 100 mL of the mobile
phase, filter and dilute 1 volume of this solution to
100 volumes with the mobile phase. Solution (2) contains
0.0000125% w/v of iminophenazine BPCRS in the mobile
phase. Solution (3) contains 0.0005% wlv of
clofasimine BPCRS and 0.0005% wlv of
iminophenazine BPCRS in the mobile phase.

The chromatographic procedure may be carried out using
(a) a stainless column (25 cm x 4.6 mm) packed with
octylsi/yl silica gelfor chromatography (5 urn) (Nucleosil e8 is
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suitable), (b) as the mobile phase with a flow rate of 1.5 mL
per minute a mixture of 35 volumes of a solution prepared
by dissolving 2.25 g of sodium dodecyl mlji"" 0.85 g of
tetrobutylammonium hydrogen sulfate and 0.885 g of disodium
hydrogetr orthophosphate in 500 mL of waterand adjusting the
pH to 3.0 with onhophosphoric acid and 6S volumes of
acetonitrile and (e) a detection wavelength of 280 nm .

Inject 20 ...L of solution (3). The test is not valid unless the
resolution factor between the two principal peaks is at least 2,
the retention time of iminophenazine relative to that of
clofazimine is about 0.7 and the column efficiency, determined
on the peak due to clofaaimine is at least 3000 theoretical
plates.
In the chromatogram obtained with solution (1) the area of
any secondary peak is not greater than the area of the
principal peak in the chromatogram obtained with solution
(2) (0.25%) and the sum of the areas ofany such peaks is
not greater man twice the area of the peak in the
chromatogram obtained with solution (2) (0.5%).

ASSAY
Carry out the method for liquidchromatograp/iY,
Appendix ill D, using the following solutions. For solution
(1) add 100 mL of the mobile phase to a quantity of the
mixed contents of 20 capsules containing 0.5 g of
Clofazimine, filter and dilute 1 volume of this solution to
100 volumes with the mobile phase. Solution (2) contains
0.005% wlv of doJazimine BPCRS in the mobile phase.
Solution (3) contains 0.0005% wlv of dofaeimine BPCRS and
0.0005% wlv of iminophenazine BPCRS in the mobile phase.

The chromatographic procedure described under Related
substances may be used.

Inject 20 ~ of solution (3). The test is not valid unless the
resolurion factor between the two principal peaks is at least 2,
the retention time of iminophenazine relative to that of
clofazimine is about 0.7 and the cdumn efficiency, determined
on the peak due to clofazimine is at least 3000 theoretical
plates.
Calculate the percentage content of C21H22ChN" in the
capsules using the declared content of C27H22ChN" in
clofaeimine BPCRS.

Clomifene Tablets
Action and use
Estrogen receptor modulator.

DEFINITION
CLomifene Tablets contain Clomifene Citrate.

The tablets comply with rhe requirements statedunder Tablets and
wirh thefollowing requirements.

Content ofclomifene citrate, C,oH"CINO,CJIsO,
92.5 to 107 .5% of the stated amount.

IDENfIFICATION _
A. The lighr absorption, Appendix II B, in the range 220 to
350 om of the solution obtained in the Assay exhibits two
maxima, at 235 nm and 292 nm.

B. Dissolve a quantity of the powdered tablets containing
5 mg of Clomifene Citrate in 5 mL of a mixture of 1 volume
of acetic anhydride and 5 volumes of pyridine and heat in a
water barn. A dark red colour is produced.
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TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution rest for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus J, rotating the basket at 100 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

(1) After45 minutes withdraw a sample of the medium and
filter.
(2) Measure the absotbance of a layerof suitable thickness of
the filtered sample) suitably diluted, if necessary,with O.lM
hydrochloric acid, at the maximum at 232 om, Appendix II B.

DETERMINATION OF CONTENT

Calculate the total content of clomifene citrate,
C,oH,sCINO,CoH.O" in the medium taking 317 as the
value of A(1 %, 1 em) at the maximum at 232 run.

Z..Isomer
Cany out the method for liquid chromatography,
Appendixill D, using the following solution.
(1) Shake a quantityof the powdered tablets containing
50 mg of Clcmifene Citrate with 50 mL of O.lM hydrochloric
acid for 10 minutes and filter. To 25 mL of the filtrate add
5 mL of 1Msodium hydroxide and extract with three 25-mL
quantitiesof ethanol-free chloroform. Wash the combined
extracts with 10 mL of water, dry over anhydrous sodium
sulfate and add sufficientelhanol-}i'ee ch/orofonn to produce
100 mL. To 20 mL of the solution add 0.1 mL of
tn"elhylamine and sufficienthexane to produce 100 mL.

CHROMATOGRAPHIC CONDITlONS

(a) Use a stainless steel column (30 em x 4 rom) packed
with silica gelfor chromaUJgraphy (I0 urn) (porasil is suitable).

(b) Use isocratic elution and the mobile phase described
below. Pass the mobile phase through the system until
stabilisation is achieved (about 250 mL).
(c) Use a flow rate of2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 302 nm.

(I) Inject 20 ~L of the solution.

(g) In the chromatogram obtained with the solution being
examined, the peak due to E-clomifene precedes the peak
due to Z-clomifene.

MOBILE PHASE

A mixtureof ethanol-free chloroform and hexane, each
containing0.10% vlv of tn"ethylamine, adjusted so that
baselineseparation is obtained between E- and Z-clomifene
(20 volumes of ethonol-fiee chloroform and 80 volumes of
hexane is usuallysuitable).

SYSTEM SUITABILITY

The test is not valid unless baseline separation is achieved
between E- and Z-clomifene and the column efficiency is
greater than 10,000 theoretical plates per metre determined
using the peak due to the E-isomer.

LIMITS

30,0 to 50.0% of the content of cJomifene citrate as
determined in the Assay.
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Calculate the percentageof Z-isomerfrom the expression
100Az/(1.08AD+ Az) where Az and AD are the areas of the
peaks due to the Z- and E-isornersJ respectively.

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powder containing 50 mg of Clomifene Citrate for
30 minutes with 70 mL of O.IM hydrochloric acidprepared
using a 30% v/v solution of propan-2-01 as solvent, dilute lO

100 mL with the propanolic hydrochloric acid and IiIter.
Dilute 5 mL of the filtrate to 100 mL with 0.1"1 hydrochiotic
acid and measure the absorbance of the resulting solution at
the maximum at 292 om, Appendix II BJ using in the
reference cell a solution prepared by diluting5 mL of the
propanolichydrochloric acid to 100 mL with
O.IM hydrochloric add. Calculatethe content ofC2J12sClNO,
C.H.O, taking 175 as the value of A(I %, I em) at the
maximum at 292 run.

STORAGE
Clomifene Tablets should be protected from light.

Clomipramine Capsules
Action and use
Monoamine reuptake inhibitor; tricyclic antidepressant.

DEFINITION
Clomipramine Capsules contain Clomipramine
Hydrochloride.

Thecapsules comply with the requirements statedunder Capsules
and with thefoJlowitlJf requirements,

Content of clomipramine hydrochloride,
C,,H,,CIN2,H CI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Triturate a quantity of the contents of the capsules
containing0.15 g of Clomipramine Hydrochloride with
10 mL of chlorcform, filterand evaporate the filtrate to
dryness. The infrared absorption spectrum of the residue,
Appendixn A, after recrystallisation fromhot acelOne and
dryingat 110° for 30 minutes, is concordant with the
reference spectrum of clomipramine hydrochloride (RS 069).

TESTS
Related substances
Carry out the method for liquid chromatography,
AppendixIII D J using the followingsolutions.
(1) Disperse a quantityof the mixed contents of 20 capsules
containing40 mg of Clomipramine Hydrochloride with
15 mL of mobile phase A with the aid of ultrasound for
15 minutes, cool, dilute to 20 rnLwith the same solvent and
IiIter through a 0.45-~m PTFE IiIter.

(2) Dilute I volume of solution (I) to 100 volumes with
mobile phase A.

(3) 0.002% wlv of imipramine hydrochloride BPCRS
(clomipramine impurity B) and 0.0004% wlv of each of
clomipramine impurity C EPCRS, clomipramine
impurity D BPCRS and clomipramine impurity F BPCRS in
mobile phase A.

(4) 0.005% wlv of domipramine hydrochloride BPCRS and
0.0015% wlv of clomipramine impuniy C EPCRS in mobile
phase A.
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(5) Dilute 1 volume of solution (2) to 10 volumes in mobile
phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with base-deaaiuated end-copped cyanosilyl silica gelfor
chromatography (5 urn) (Hypersil BDS CN is suitable).

(b) Use gradient elution and the mobile phases described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 254 om.

(l) Inject 20 ~L of each solution.

MOBILE PHASE

Solution A Dissolve 1.2 g of sodium dihydrogen otthophosphate
in 950 mL of water, add 1.1 mL of nonylamine, adjust to
pH 3.0 with orthophosphotic acid and add sufficient water to
produce 1000 mL

Mobile phase A 75 volumes of solution A with 25 volumes
of acetonitrile.
Mobile phase B 35 volumes of acelOniui/e and 65 volumes of
solutionA.

Time (MInutes) MobUe phase A Mobile phase B Comment
(%vlv) (%vlv)

0-1. 100 o isocratic
10-20 100-->0 0 ..... 100 linear gndient

20-32 o 100 isocnllic

32-34 0 ..... 100 • 100-+0 linear gradient

34-44 '00 o re-eqcjlibretion

When the chromatograms arerecorded under the prescribed
conditions, the retention times relative to clomipramine
(retention time, about 8 minutes) are: impurity A, about 0.5;
impurity B, about 0.7; impurity C, about 0.9;
impurity D, about 1.7; impurity E, about 2.5;
impurity F, about 3.4 and impurity G, about 4.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaksdue to
clomipramine and clomipramine impurity C is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to clomipramine
impurity B is not greater than the area of the corresponding
peak in the chromatogram obtained with solution (3) (1%);

the area of anypeak corresponding to impurity C or
impurity D is not greater than the area of the corresponding
peak in the chromatogram obtained with solution (3) (0.2%);

the area of anypeak corresponding to impurity F is not
greater than the area of the corresponding peakin the
chromatogram obtained with solution (3) (0.2%);

the area of any other secondary peakis not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any othersecondary peaks is not
greater than 0.2 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.2%).

The sum of the impurities is not greater than 1.0%.

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).
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ASSAY
Weigh the contentsof 20 capsules. Mix and powder if
necessary. Shakea quantity of the mixed capsule contents
containing 50 mg of Clomipramine Hydrochloride with
200 mL of 0.1M.hydrochloric acid for I hour, dilute to

250 mL with O.IMhydrochloric acid and filter. Dilute 15 mL
of the filtrate to 100 mL with O.IM hydrochloric acid and
measure the absorbance of the resulting solution at the
maximum at 252 nm, Appendix n B. Calculate the content
of C19H23CIN"HCI taking 226 as the value of A(l%, I cm)
at the maximum at 252 nm.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed in the monograph for
Clomipramine Hydrochloride.

Clomipramine Prolonged-release Tablets
Prolonged-release Clomipramine Tablets
Clomipmmine Prolonged-release Tablets from different
manufacturers, whilstcomplying with the requirements of the
monograph, are not inrerchangeable unless otherwise jusuJied and
authorised.

Action and use
Monoamine reuptake inhibitor; tricyclic antidepressant.

DEFINITION
Clomipramine Prolonged-release Tablets contain
Clomipramine Hydrochloride. They are formulated so that
the medicament is released over a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Clomipramine Hydrochloride.
The dissolution profile reflects the invivoperformance which
in tum is compatible with the dosageschedulerecommended
by the manufacturer.
The tablets comply with therequirements srated under Tablets and
with thefollowing requirements.

Content of clomipramine hydrochloride, CI~23C1N2t
HCl
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of powdered tablets containing 0.15 g of
Clomipramine Hydrochloride with 10 mL of dichloromethane,
filter and evaporate the filtrate to dryness. The infrared
absorption spectrum of the residue, Appendix Il A, after
recrystallisation from hot acetone and drying at 105 0 for
30 minutes, is concordant with the reference ~trnm of
clomipramine hydrochloride (RS 069).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in mobile
phase A.

(1) Disperse a quantity of powdered tablets containing 40 mg
of Clomipcamine Hydrochloride in 15 mL with the aid of
ultrasound for 15 minutes, cool, dilute to 20 mL and filter
through a 0.45-~m PTFE filter.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.002% wlv of clomipramine impurity B BPCRS and
0.0004% wlv each of clomipramine impun·zy C EPCRS,
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clomipramine impun"ty D BPCRSand clomipramine
impurityF BPCRS.

(4) 0.005% wiv of domipramine hydrochloride BPCRS and
0.0015% wlv of domipramine impurity C EPCRS.
(5) Dilute 1 volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDlTIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with cyanopropylsilyl silica gd for chromatography (5 prn)
(Hypersil BDS eN is suitable).

(b) Use gradient elution and the mobilephase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 30'.

(e) Use a detection wavelength of254 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Solution A Dissolve 1.2 g of sodium dihydrogen orthophosphate
in 950 mL of water, add 1.1 mL of nonylamine, adjust to
pH 3.0 with onhophosphonc acid and add sufficient water to
produce 1000 mL
Mobl7e phaseA 75 volumes of solutionA with25 volumes
of acetonitrile.
Atlob£le phase B 35 volwnes of acetonitrile and 65 volumes of
solution A.

Time (Minutes) Mobile phase A MobIle phase B Conunent
('''I. v/v) (% vlv)

0·10 100- 0 isocrarc

10-20 lOO~O O~JOO linear gradien t

20-32 0 100 isocntic

32-34 O~JOO HXt~O linear gradient

34-44 100 0 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the retention times relative to clomipramine
(retention time, about 8 minutes) are: impurity A, about O.5j
impurity B, about 0.7; impurity C, about 0.9;
impurity D, about 1.7; impurity E, about 2.5;
impurity F, about 3.4 and impurity G, about 4.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the- resolution between the peaksdue to
clomipramine impurity C and clomipramine is at least3.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to clomipramine
impurity B is not greater than the area of the corresponding
peak in the chromatogram obtained wilh solution (3) (1%);

the area of anypeak corresponding to impurity C,
impurity D or impurity F is not greater than the area of the
corresponding peak in the chromatogram obtainedwith
solution (3) (0.2%);

the area of any other secondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any othersecondary peaks is not
greater than 0.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);

the total impurity content is not greater than 2.0%.
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Disregard any peakwith an area less than me area of the
principal peakin the chromatogram obtainedwith solution
(5) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions in the mobile phase.
(I) Dispersea quantity of powdered tablets containing40 mg
of Clomipramine Hydrochloride in 15 mL with the aid of
ultrasound for 15 minutes, cool) dilute to 20 mL and filter
through a 0.45-~m PTFE filter. Dilute 1 volume to
10 volwnes.
(2) 0.02% wlv of clomipramine hydrochloride BPCRS.

(3) 0.005% wlv of domipramine hydrochloride BPCRS and
0.0015% w/v of clomipramine impuniy C EPCRS.

'---CHROI\iATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25.0 ern x 4.6 mm) packed
with cyanopropylsilyl sili<a gd for ehromatography (5 pm)
(Hypersll BDS CN is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use a column temperature of 30'.

(e) Use a detectionwavelength of254 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Dissolve 1.2 g of sodium dihydrogen orthophosphau in 950 mL
of water, add 1.1 mL of nonylamine, adjust to pH 3.0 with
o'11hophosphonc acid and add sufficient water to produce
1000 mL (solution A). Mix 75 volumes of solution Awith
25 volwnes of acetonitrile.
When the chromatograms are recorded under the prescribed
conditions the retention time of clomipramine is about
8 minutes.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
clomipramine impurity C and clomipramine is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of Cl9H23CINz,HCI in the tablets
using the declared content of Cl9Hz3ClNZlHCI in
clomipramine hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed in the monograph for
Clomipramine Hydrochloride.

Clonazepam Injection
Action and use
Benzodiazepine,

DEFINITION
Clonazepam Injection is a sterilesolution of Clonazepam.
It is prepared immediately before use by diluting
Clonazepam SterileConcentrate with Water for Injections in
accordance with the manufacturer's instructions.
The injection complies with the requirements statedunder
Parenteral Preparations.
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CLONAZEPAM STERILE CONCENTRATE
DEFINITiON
Clonazepam Sterile Concentrate is a sterile solution of
Clonazepam in a suitable solvent.
Theconcentrate complies with the requirements for Concentrates
for Injections or Infusions slated under Parenteral Preparations
and with thefollowing requirements.

Content of clonazepam, CuH1oC1N;,O]
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A dear, colourless or slightly greenish yellowsolution.

IDENTIFICATION
Carry out the method for thin-layer chrqrnalOgTap!tY,
Appendix ill A, using the following solutions.
(1) Dilute a volume of the injection containing 3 mg of
Clonazepam in a stoppered tube with an equal volume of
water, shake with 1 mL of chl0r0fonn, allow to separate and
use me chloroform layer.

(2) Dissolve 3 mg of elonazepom BPCRS in 1 mL of
chloroform.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsl1iro gelFZ54 (Merck silica gel 60 F2 54

plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 10 em.

(e) After removal of the plate, dry it in a current of cold air,
spray with 2M sodium hydroxide and heat at 1200 for
15 minutes.

MOBILE PHASE

2 volumes of 13.5M ammonia, 15 volumes of n-beptane,
30 volumes of nitromethane and 60 volumes of ether.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtained with solution (2). Spots due to

excipients mayalso be observed.

TESTS
Acidity
pH, 3.4 to 4.3, Appendix V L.

Related substances
Carry out the methodfor thin-layer chromatography,
Appendix ill A, usingthe following solutions protected from
light.

(1) Dilute) if necessary, a volumeof the injection containing
10 mg of Clonazepam to 20 mL withwater and extract with
three 3-mLquantities of chlorofonn. Wash each chloroform
extract separately with the same 10 mLvolume of water,
combine the extracts and add sufficient chloroform to produce
10 mL.
(2) 0.0005% wlv of 3-amino-4-(2-chlorophenyQ-6-nitroquinolin
2(lH)-one BPCRS in chloroform.
(3) 0.0002% wlv of 3-amino-4--(2-<hlorophenyQ-6-nitroquinolin
2(lH)-one BPCRS in chloroform.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phases as described below.

(c) Apply 50 flL of each solution.

(d) Develop the plate to 15 em.
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(e) Afterthe first development, remove the plateand dry in a
current of cool air. After the second development) remove
the plate, heat at a pressure of 2kPa at i2G" fur3 hours,
allowto cool and spray wil:h a 10%wlv solutionof zinc
chloride in O.IM hydrochlori£ acid. Allow the plate to dry in air
and visualise by Method I, Appendix ill A, beginning at the
words 'expose to nitrous fumes .....

MOBILE PHASE

For thefirst development 20 volumes of chloroform and
80 volumes of ether.
For the second deoeiopment 10 volumes of ether and
90 volumes of niuomethane.
Under the prescribed conditions the Rf value of clonazepam
is about 0.35; 3-amino-4-(2-<hlorophellyQ-6-nitroquinolin-2
(1H)-one (carbostyril impurity), about 0.45; 2-am;no-2'
chloro-5-nirrobenzophenone (nitrobenzophenone impurity»
about 0.75.

LlMlTS

In the chromatogram obtained with solution (1):

any spot corresponding to the nitrobenzophenone impurity is
not more intense chan the spot in the chromatogram
obtained with solution (3) (0.2%);

any spot corresponding to the carbostyril impurity is not
more intense than the spot in the chromatograms obtained
with solutions (3) (0.2%);

any other secondary spotis not more intense than the spot in
the chromatogram obtained with solution (2) (0.5%).

ASSAY
Protect the solutions from light. To a volumeof the injection
containing 20 mg of Clonazepam add sufficient propan-2-oJ to
produce 100 mL and dilute 10 mL to 100 mL with propan
2-0/. Measure the absorbance of the resulting solution at the
maximum at 310 nrn, Appendix II B. Calculate the content
of C 15HIOCIN,O, taking 364 as the value of A(l %, 1 em) at
the maximum at 310 nrn.

STORAGE
Clonazepam Injection should be protected from light.

LABELUNG
The label states (I) 'Clonazepam Sterile Concentrate'; (2)
that the diluted injection is to be given by intravenous
injection.

Clonazepam Oral Suspension
Different formulations of Cionazepam OralSuspension may vary
in bioavailabilit;y. Patients should bemonitored in accordance with
appropriate clinirol guidelines.
NOTE: This monograph hasbeen developed to cover unlicensed
formulations.

Action and use
Benzodiazepine.

DEFINITION
Clonazepam Oral Suspension is a suspension of Clonazepam
in a suitable flavoured aqueous vehicle.
The oralsuspension complies Wlih the requirements stated under
Oral Liquids and with thefollowing requirements. Where
appropn"ate) theoralsuspension also complies Wlih the
requirements stated under Unlicensed Medicines.
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Content of clonazepam, C15H10C1N303
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(I) Add 10 mL of diehluromelhane to a volume of the oral
suspension containing I mg of Clonazepam. Mix and
centrifuge; three layers may be observed. Remove the lower
dichloromethane layer, dryover sodium sulfate and filter
through a 0.45-~m filter.

(2) 0.0 I% wlv of clonazepam BPCRS in diehloromethane.
(3) 0.01 % wlv of each of cionazepam BPCRS and
fiunitrazepom BPGRSin dichloromethane.

CHROJ\1ATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFZ54 (Merck silica gel 60 F254
plates are suitable).

(b) Use the mobile phase as described below.

(e) Apply 10~ of each solution.

(d) Develop the plate ro 15 em.

(e) After removal of the plate, dry inairand examine under
ultrasnoiet light (254 nm).

MOBILE PHASE

10 volumes of acetone and 90 volumes of dKhloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (3) shows two dearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and size to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtainedwith solution (1) is the same as
that of the principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Dissolution
Complieswith the requirements stated underUnlicensed
Medicines, Oral Suspensions. Use a volumeof the oral
suspension containingone dose.

Related substances
Carry out the method for IUjuid chromawgraphy,
Appendix ill D, using the following solutions protected from
light.

Solution A: 9.5 volumes of utrahydrofuranJ 37.5 volumes of
methanol and 53 volumes of water.
(1) To a volumeof the oral suspension containing 1 mg of
Clonazepam, add 9.5 mL of "'trahydrofuran and 37.5 mL of
methanol; shake,dilute to 100 mL with water and filter
through a 0.45-~ filter.

(2) Dilute I volume of solution (I) to 50 volumes with
solution A; further dilute 1 volumeof solution (2) to
10 volumes with solution A.
(3) Dissolve 5 mg of donazepam BPCRS and 5 mg of
fiunitrazepam BPCRS in 9.5 mL of tetrahydrofuratl.
Add 37.5 mL of methanol and dilute to 100 mL with water.
(4) Dissolve 5 mg of 3-amino-4-(2-<hlorophenyl)-6
nitroquinolin-2(llf)-<me BPCRS (impurity B) in 2 mL of
tesrahydrofuran and dilute to 10 mL with methanol. Dilute
1 volumeof this solution to 100 volumes withsolutionA and

Clonazepam Preparations 111-419

further dilute I volumeof the resulting solution to
50 volumes with solutionA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with end-capped 1Xty!si/y1 silica gelfor chromawgraphy (5 urn}
(Symmetry C8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rateof I mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of220 nm.

(0 Inject I00 ~L of each solution.

When the chromatograms are recorded under the prescribed
conditions the retentions relative to clonazepam (retention
time, about 7 minutes) are: impurity AJ about 2.7;
impurity BJ about 2.4.

MOB[LE PHASE

9.5 volumes of retrahydrofuran, 37.5 volumes of methanol and
53 volumes of a solutioncontaining 0.66% wlv of
diammonium hydrogen orthophosphate previously adjusted to
pH 8.0 with a 4.0%wlv solutionof sodium hydroxide or dilure
phosphoric acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
clonazepam and flunitrazepam is at least 1.8.

LIMITS

In the chromatogram obtained with solution (I):
the area of any peakcorresponding to 3-amino-4-(2
chlorophenyl)-6-nitroquinolin-2(1H)-one (impurity B) is not
greater than the area of the principal peak in the
chromatogram obtained with solution (4) (1.0%);

the area of any peak corresponding to (2-amino-5
nitrophenyl)(2-ehlorophenyl)methanone (impurity A) is not
greater thanfive times the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the area of any oilier secondary peak is not greater than the
area of the principal peak in the chromatogram obtainedwith
solution (2) (0.2%);

the sum of aU the impurities is not more than 2.0%.
Disregard any peakwith an area less thanhalf the area of the
principal peakin the chromatogram obtainedwith solution
(4) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions protected from
light.

(I) To a weighed quantity of the oralsuspension containing
I mg of Clonazepam, add 9.5 mL of "'trahydrofuran and
37.5 mL of methanol; shake,dilute to 100 mL with waterand
filter through a 0.45-~m filter.

(2) 0.001% wlv of c/onazepam BPCRS in a mixture of
9.5 volumesof retrahydrofuran, 37.5 volumes of methanol and
53 volumesof water.
(3) Dissolve 5 mg of clonazepam BPCRS and 5 mg of
fiunitrazepam BPCRS in 9.5 mL of tetrahydrofuran.
Add 37.5 mL of methanol and dilute to 100 mL with water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described WIder Related
substances may be used.
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SYSTEM SUITABILITY

The test is not valid unless, ln the chromatogram obtained
with solution (3), the resolution between the peaks due to
clonezepam and fiunitrazepam is at least 1.8.

DETERi\1INATION OF CONTENT

Determine the weight per mL of the oral suspension,
AppendixV G, andcalculate the contentof CI5HIOClNJOJJ
weight in volume, using the declared content of
C"HlOCIN30 3 in donazepam BPCRS.

STORAGE
Clonazepam Oral Suspension should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A and B listed under
Clonazepam.

Clonazepam Tablets
Clonazepam Tablets from different manufacturers, whilst
romplying with the requirements of the monograph, may not be
interchangeable.

Action and use
Benzodiazepine.

DEFINITION
Clonazepam Tabletsconta!D Clonazepam.
The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content ofclonazepam, CisHIOClN303
95.0 to 105.0% of the statedamount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 10 mg
of Clonazepam with 25 mL of dichloromahone, centrifuge,
filter the supernatant liquid, evaporate to dryness and dry the
residue at 60° at a pressure not exceeding 0.7 kPa.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spearum of clonazeparn
(RS 432).

TESTS
Dissolutlon
Carry out the foUowing procedure protected from light.
Complywith the requirements in the dissolution tes: for tablets
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 370, as the
dissolution medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the-following solutions.
(I) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with water if
necessary, to produce a solutionexpected to contain
0.00005% w/v of Clonazepam.
(2) 0.00005% wlv of donozepam BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.0 mm) packed
with octadecy/silyl silica gelfor chromatography (5 pm).
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(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rateof 1 mLper minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 nm.

(I) Inject 100 IlL of each solution.

MOBILB PHASE

30 volumes of acetonitrile, 30 volumes of methanol and
40 volumes of water.

DETERMINATION OF CONTElNT

Calculate the totalcontentof clonazepam, CI5HIOC1NjOj,
in the medium from the chromatograms obtained and using
the declared contentof CI5HIOC1NjOJ in
cionozepam BPCRS.

LIMITS

The amountof clonazepam, CI5H10C1NJOj, released is not
less than75% (Q) of the stated amount.

Related substances
Carry out the following procedure protected from lightand
prepare samples immediately before use. Use low-actinic
glassware. Prepare a mixture of 10 volumes of
tetrahydrofuran, 42 volumes of methanol and 48 volumes of
water (solution A). Carry out the method for liquid
chromatography, Appendix ill D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing
10 mg of Clonazepam with 1 mL of tetrohydro/uran and
4 mL of methanol, add sufficient water lOproduce 20 mL,
mix and filter.
(2) Dilute 1 volume of solution (I) to 100 volumes with
solutionA and further dilute2 volumes of this solution to
10 volumes with solutionA.
(3) 0.005% wlv each of clonazepam BPCRS and
fhmisrazepam BPCRS in solution A.
(4) 0.0005% wlv of 3-amino-4-(2-ehlorophenyi)-6-nieroquinolin
2(lH)-one BPCRS in solution A.
(5) Dilute 1 volume of solution (2) to 2 volumes with
solutionA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with end-capped ocly/silyl silica gelfor chromatography (5 urn)
(Symmetry C8 is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.
(c) Use a flow rateof I mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 3 times the
retention time of clonazepam.

MOBILE PHASE

48 volumes of a 0.66% wlv solutionof diammonium hydrogen
orthophosphate, previously adjusted to pH 8.0 with a
4.0% w/v solutionof sodium hydroxide or dilute phosphoric
add} 10 volumesof ulrahydrofuran and 42 volumes of
methanol.
When the chromatograms are recorded under the prescribed
conditions the retention times relative to clonazepam
(retention time, about 7 minutes) are: 3-amino-4-(2
chlorophenyl)-6-nitloquinolin-2(1H)-one, about 2.1 and
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(2-amino-5-nitrophenyl)(2-chlorophenyl)methanone,
about 2.4.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the rwo principal
peaks is not less than 1.8.

LH~UTS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to 3-amino-4-(2
chlorophenyl)-6-nitroquinolin-2(I.H)-one is nor greater than
the area of the principal peak in the chromatogram obtained
with solution (4) (1%);

the area of any peak corresponding to (2-amino-S
nitcophenyJ)(2-chlorophenyl)rnethanone is not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1%);

the area of any other secondary peak is not greater man the
area of me principal peak in the chromatogram obtained with
solution (2) (0.2 %).

The sum of the impurities is not more than 2%.

Disregard any peak with an area less than chat of the area of
the principal peak in the chromatogram obtained with
solution (5) (0.1%).

Uniformity of content
Tablets containing less than 2 mg and/or less than 2% wlw
of Clonazepam comply with the requirements stated under
Tablers using the following method of analysis. Prepare a
mixture of 10 volumes oJ letrahydrofuranJ 42 volumes of
methanol and 48 volumes of water (solution A). Carry out the
following procedure protected from light and prepare the
solutions inunediately before use. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions in solution A.

(I) Shake a whole tablet with I mL of tetrahydrofuran and
4 mL of memano/J add sufficient waterto produce 10 mL,
mix and filter. Dilute the filtrate, if necessary with sufficient
solution A to produce a solution expected to contain
0.00I % wlv of Clonazepam.

(2) 0.001 % wlv of donazepam BPCRS.
(3) 0.0005% wlv each of donazepam BPCRS and
jlunitrazepam BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used with an injection volume of 100 ul.,

SYSTEM SUiTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)., the resolution between the two principal
peaks is at least 1.8.

DETERMINATION OF CONTENT

Calculate the content of C 15H LOCIN30 , in the tablets from
the chromatograms obtained and using the declared content
of C"HIOCIN,O, in clonazepam BPCRS.

ASSAY
For tablets containing less than 2 mg and/or less than
2% wlw 0/ Clonazepam
Use the average of the individual results determined in the
test for Uniformity of content.

For tablets containing 2 mg or more and 2% wlw or
more of Clonazepam
Prepare a mixture of 10 volumes of tetrahydrofuran,
42 volumes of methanol and 48 volumes of water
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(solution A). Carry out the following procedure protected
from light and prepare the solutions immediately before use.
Carry out the method for liquidchromatographYJ
Appendix ill D, using the following solutions.

(I) Shake a quantity of the powdered tablets containing
10 mg of Clonazepam with 10 mL of tetrahydrofuran and
40 mL of methanol, add sufficient waterto produce 100 mL,
mix and filter.

(2) 0.0 I% wlv of donazepam BPCRS in solution A.

(3) 0.005% wlv each of clonazepam BPCRS and
fiunitrazepam BPCRSin solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 1.8.

DETERJ.\UNATION OF CONTENT

Calculate the content of CI5HlOCIN303 in the tablets from
the chromatograms obtained and using the declared content
of C 15HIOCIN,O, in donaeepam BPCRS.

STORAGE
Clonazepam Tablets should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Clonazepam.

Clonidine Injection
Acdon and use
Alphaj-adrenoceptor agonist; treatment of hypertension.

DEFINITION
Clonidine Injection is a sterile solution of Clonidine
Hydrochloride in Water for Injections.

The injettion complies with the requirements suuedunder
Parenteral Preparations and with thefollowing requirements.

Content of clonidine hydrochloride, C.H,CI2N"HCI

95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Dilute a volume of the injection, if necessary, with water
to produce a solution containing 0.015% wlv of Clohidine
Hydrochloride.

(2) 0.015% wlv of clonidine hydrochloride BPCRS in a
0.85% wlv sodium chloride in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254• (Merck silica gel ,60 F 254

HPTLC plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 30 ~L of each solution.

(d) Develop the plate to 4 em.

(e) After removal of the plate, dry it at 60° and spray with
potassium iodobismuthate solution R2. Mow to dry in air and
spray with 5% wlv sodium nim·u in water.
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MOBILE PHASE

0.5 VGIUiiiCS cf/annie add, 1.5 Yc!u..'11~ of !!'a'!e?'j 9 volumes
of dU.hloromethane and 9 volumes of ethanol:

CONFIRMATION

The principal spot in me chromatogram obtained with
solution (1) corresponds in position and colour to mat in me
chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a principal peak with the same retention time as
the principal peak in the chromatogram obtained wil:h
solution (2).

TESTS
Acidity or alkalinity
pH, 4.0 to 7.0, Appendix V L.

Related substances
Carry out the method for liquid chromawgraplry,
Appendix ill D J using the following solutions in the mobile
phase.

(1) Dilute the injection to produce a solution containing
0.0005% wlv of Clonidioe Hydrochloride.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 ern x 4.0 mm) packed
with base-deaco'weed end-capped oaylsilyl silica gelfor
chromawgraplry (5 urn) (Llchrospher 60 RP-select B is
suitable).

(b) Use isocratic elution arid mobile phase described below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of210 nm.

(I) Inject 100 1'1- of each solution.

(g) For solution (1), allow the chromatography to proceed
for 11 times the retention time of clonidine.

MOBILE PHASE

Solution A Dissolve 2.50 g of sodium heptanesulfonate in
720 mL of 0.07M potassium dihydrogen phosphate and 60 mL
of 0.07M disodium hydrogen phosphate dihydrate, adjusted to
pH 5.8.

240 volumes of acet;mitrile Rl and 780 volumes of solution A.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to clonidine
(retention time about 2 minutes) are: impurity C, about 9.5.

SYSTEM SUITABILITY

Inject solution (2) six times. The relative standard deviation
of the area of the principal peak is not more than 2.0%.

LlMlTS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than half the area
of the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of all the secondary peaks is not greater
than the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

Disregard any peak with an area less than the area of the
peak obtained with solution (3) (0.1 %).
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ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(1) Dilute the injection with the mobile phase to produce a
solution containing 0.00045% wlv of Clonidine
Hydrochloride.

(2) 0.00045% wlv of donidine hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERJ.\lINATION OF CONTENT

Calculate the content of C9H9ChN3,HCI in the injection
using the declared content of C9H9CI2Nj )HCI in clonidine
hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity C listed under Clonidine
Hydrochloride.

Clonidine Tablets
Action and use
Alpha2-adrenoceptor agonist; treatment of hypertension.

DEFINTI10N
Clonidioe Tablets contain Clonidioe Hydrochloride.

The tablets comply with the requirements Slated underTablets and
Wlih the following requirements.

Content of clonidlne hydrocWorlde, C,H,CI2N"HCI

90.0 (Q 110.0% of the stated amount.

IDENTIFICATION
To a quantity of the powdered tablets containing 05 mg of
Clonidine Hydrochloride add 30 mL of waleI' and 5 mL of
1M sodium hydroxide. Swirl gently and extract with 20 mL of
chloroform. Centrifuge the chloroform layer, dry with
anhydrous sodium sulfate, filter and evaporate the filtrate (Q

dryness. Dissolve the residue in 8 mL ofO.OIM hydrochloric
acid. The resulting solution complies with the following tests.

A. The ligh, absorption, AppendiXll B, in the range 245 to
350 run exhibits maxima at 272 nm and 279 om and an
inflection at 265 run.

B. Add 1 mL ofa 10% wrv solution of ammonium reineckate
and allow to stand for 5 minutes. A pink precipitate is
produced.

TESTS
Uniformity of content
Tablets containing less than 2 mg andlor less than 2 % w/w
of Clonidine Hydrochloride comply with the requirements
stated under Tablets using the following method of analysis.

For tablets containing 0.3 mg or more of Clonidine
Hydrochloride, add a suitable volume of citro-phosphate buffer
pH 7.6 to one tablet, shake until disintegrated and dilute with
citro-phosphau bufftrpH 7.6... if necessary, to give a solution
containing ahout 0.0015% wlv of Clonidine Hydrochloride.
To 5 mL of the supernatant liquid add 1 mL of a solution
containing 0.15% wlv of bromothymol blue and 0.15% wlv of
anhydrous sodium carbonate, add 10 mL of chloroform,· shake
and allow to separate. Filter the chloroform layer through
absorbent cotton and dilute 5 mL of the filtrate to 10 mL
with boric add solution. Measure the absorbance of a 2-cm
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layer of the resulting solution at the maximum at 420 nm,
Appendix II B, using 5 mL of bone acidsolution diluted to
10 mL with chloroform in the reference cell. Calculate me
content of CgHgChN3JHCl from the absorbance obtained by
repeating the procedure using a solutionprepared by diluting
5 mL of a 0.030% wJv solution of donidine
hydrochloride BPCRS to 100 mL with cum-phosphate buffer
pH 7.6, transferring 5 mL to a separating funnel and
completing the procedure described above, beginningat the
words 'add 1 mL of a solution .,. I and using the declared
content of C,H,CI,N"HCI in cfonidine hydrochloride BPCRS.
For tablets containing less than0.3 mg of Clonidine
Hydrochloride, use the same procedure but with a
concentration of 0.001% wlv or 0.0005% wlv of Clonidine
Hydrochloride as appropriate and withcorrespondingly
smaller concentrations of donidine hydrochloride BPCRS.

ASSAY
Weighand powder20 tablets. To a quantity of me powder
containing 0.15 mg of Clonidine Hydrochloride add 25 mL
of citro-phosphate buffer pH 7.6.and shake for 15 minutes.
Add 5 mL of waterand 1 mL of a solution containing
0.15% wlv of bromotlrymol blue and 0.15% wlv of anhydrous
sodium carbonate and shake to disperse. Add 30 mL of
chloroform, shake continuously for 1 minute and centrifuge,
To 15 mL of the chloroform layer add 10 mL of boric acid
solution and measure the absorbance of the resulting solution
at the maximum at 420 nm, Appendix II B, using in the
reference cell a solutionprepared by diluting 10 mL of born:
acid solution to 25 mL with cblonform. Repeat the operation
using 5 mL of a 0.003% wlv solution of cIonidine
hydro<hloride BPCRS, adding 20 mL of citro-phosphate buffer
pH 7.6 and completing the procedure described above,
beginning at the words 'Add 5 mL of water.•. '. Calculate
the content of CgH9ChN.3,HCI in the tablets using the
declared content of CgH9Cl2N3,HCJ in cIonidine
hydrochloride BPCRS.

Clotrimazole Cream
Action and use
Antifungal.

DEFINITION
ClotrimazoJe Creamcontains Clotrimazole in a suitable basis.
The cream compiles with the requirements statedunder Topical
Semi-solid Preparations and with thefollowing requirements.

Content of clotrtmazole, CnH17CJNz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromotography,
Appendix ill A) using the following solutions.
(I) Shake a quantity of the cream containing 20 mg of
Clotrimazole with 4 mL of dichlorcmahane for 30 minutes,
centrifuge and use the supernatant liquid.
(2) 0.5% wlv of dotrimasole BPCRS in dichforomethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silicagel precoared plate (Merck silicagel 60 plates
are suitable).

(b) Use the mobile phase as described below in a
chromatography tankcontaining 25 mL of 13.5M ammonia in
a beaker.
(c) Apply 10 ul, of each solution.

Clotrimazole Preparations 111-423

(d) Develop the plate to 15 cm.

(e) After removal of the plate.. allow it to dryin a current of
airand spray with diluu potassium iodobismuthau solution.

MOBILE PHASE

di-isopropyl ether.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is reddish brown and corresponds to the
principal spot in the chromatogram obtainedwith
solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
thatof the peakdue to Clotrimazole in the chromatogram
obtained with solution (2). -

TESTS
2-Cltlorotritanol (Impurity A)
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Extract a quantity of the cream containing 20 mg of
Clotrimazole by wanning with 20 mL of methanol RI in a
water bath at 500 for 5 minutes, shaking occasionally.
Removefrom the water bath, shake the mixture vigorously
whilecooling to room temperature) cool in ice for
15 minutes, centrifuge for 5 minutes and decant the
supernatant liquid. Repeatthe extraction with two further
20-mL quantities of methanol. To the combined methanol
extracts add 10 mL of methanol and dilute to 100 mL with
water. Cool in ice and filter through a glassmicrofibre filter
paper (Whattnan GF/C is suitable).

(2) 0.0002% wlv or 2-ehforo,ritanol BPCRS in a mixture of
3 volumes of water and 7 volumes of methanol RI.
(3) Dilute I volume of solution (I) to 50 volumes with a
mixture of 3 volumes of waterand 7 volumesof methanol RI.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 mm) packed
with oetadecyfsilyl silica gelfor chromatography (5 um)
(Lichroscrb RP-18 or Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.5 rnL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detectionwavelength of215 om.

(I) Inject 20 ~L of each solution.

(g) For solution (1), allow the chromatography to proceed
for 1.5 times the retention time of the principal peak.

MOBILE PHASE

30 volumes of 0.02M orthophosphoric acid and 70 volumes of
methanol Rl, the pH of the mixture being adjusted to 7.5
with a 10% vlv solution of trkthylamine in methanol Rl,

SYSTEM SUITABILITY

In the chromatogram obtained with solution (3):
the column efficiency, determined using the principal peak,
should be at least 9000 theoretical platesper metre.

UMITS

In the chromatogram obtained with solution (1):

the area of anypeak corresponding to 2-chlorotritanol is not
greater than the area of the peak in the chromatogram
obtained with solution (2) (I%).
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ASSAY
Carry out the method for liquid chrama!ographJ'.
Appendix ill D, using the following solutions.
(1) Extract a quantity of the cream containing 20 mg of
Clotrimazole by warming with20 mL of methanol in a water
bath at 500 for 5 minutes, shaking occasionally. Remove from
the water bath, shakethe mixture vigorously while cooling to
room temperature, cool in ice for 15 minutes, centrifuge for
5 minutes and decant the supernatant liquid. Repeat the
extraction with two further 20-rnL quantities of methanol.
To the combined methanol extracts add 10 mL of methanol
and dilute to 100 mL with water. Cool in ice and filter
through a glass microfibre filter paper (Whatman GF/C is
suitable). Dilute 1 volume of the filtrate to 5 volumeswith a
mixture of 3 volumes of water and 7 volumes of methanol.
(2) Dissolve 20 mg of c1ctrimazole BPCRS in 10 mL of
methanol) add sufficient water to produce 100 mL and dilute
1 volumeof the resulting solution to 5 volumes with a
mixture of 3 volumes of water and 7 volumesof methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under
2-Chlorotritanol may be used.

SYSTEM SUITABILITY

The column effidency, determined using the peak in the
chromatogram obtained with solution (2), should be at least
9000 theoretical platesper metre.

DETERMINATION OF CONTENT

Calculate the content of C22HI1CIN2 in the cream using the
declared content of C22H1;CIN2 in dotrimazole BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include:
2-Chlorouitanol (Impurity A listed under Clotrimazole).

Clotrimazole Eye Drops
NOTE: This monograph has been developed to caverunliunsed
formulations.

Action and use
Antifungal.

DEFINITION
ClotrimazoleEye Drops are a sterilesolution of Clotrimazole
in a suitable oily vehicle.
The eye drops comply with the requirements Slated under Eye
Preparations and with thefollowing requirements. Where
appropriate, .he eye drops also comply with the requirements stated
under Unlicensed Medicines.

Content of clotrimazele, CnH17ClNz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Shakea quantity of the eye dropswith an equal volume
of dichloromethane and, if necessary, dilute the solution to
contain0.5% wlv of clotrimazole.
(2) 0.5% wlvof c1ctrimazole BPCRS in dichloromethane.
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CHROMATOGRAPHIC CONDITIONS

(~) Use as the coatingsilica gel(Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below in a
chromatography tank containing 25 mLof 13.5.\1 ammonia in
a beaker.
(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 ern.
(e) Afterremoval of the plate, allowit to dry in a current of
airand spray with dilute potassium iodobismuthate solurion.

MOBILE PHASE

di-isopropyl ether.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) is reddish brown and corresponds to the
principal spot in the chromatogram obtained with
solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peakwith the same retention time as the peak
due to clotrimazole in the chromatogram obtained with
solution (2).

TESTS
2-Chiorotritanol (impurity A)
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in a mixture of
10 volumes of chlor%nnand 30 volumes of methanol.
(I) Dilute a quantity of the eye drops containing O.Ig to
produce 100 mL.
(2) 0.0002% wlv of 2-chlorotritanol BPCRS (impurity A).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsilyl sihi:a gel/or chromatography (10 urn) (partisil
ODS-I is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flowrate of 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 260 run.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mix 800 mL of a 0.025M phosphate buffer solution,
prepared by dissolving 5.1 g of dipotassium hydrogen
ortlwphosphate trihydrate in 1000 mL of water, with 1200 mL
of methanol.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding to 2-chlorotritanol
(impurity A) is not greater than the area of the principal peak
in the chromatogram obtained with solution (2) (0.2%).

ASSAY
Carry out the method for liquid chromatography,
Appendix m D, usingthe following solutions in a mixture of
10 volumes of chloroform and 30 volumes of methanol.
(1) Dilute a quantity of the eye drops containing 0.1 g to
produce 100 mL.
(2) 0.1% w/v of c1ctrimazole BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under
2-Chlorotritanol may be used.
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DETERMINATION OF CONTENT

Calculate the content of C22HI1CIN2 in the eye drops using
the declared content of CnH17ClN2 in dotrimazole BP(,'RS.

STORAGE
Clotrimazole Eye Drops should be stored at a temperature of
2°108°.

IMPURITIES
The impurities limitedby the requirements of this
monograph include:
2-Chlorotritanol (Impurity A listed under Clotrimazole).

Clotrimazole Pessaries
Action and use
Antifungal.

DEFINITION
Clotrimazole Pessaries are mouldedpessaries containing
Clotrimazole.

ThePessaries comply with the requirements stated under Vaginal
Preparations and with thefollowing requirements.

Content of clotrimazole, CnHl1C1Nz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(1) Shake a quantity of die pessaries, cut into smallpieces,
containing 20 mg of Clotrimazole with 4 mL of
dichloromethane for 30 minutes, centrifuge and use the
supernatant liquid.
(2) 0.5% wlv of dotrimazole BPCRS in dichloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel precoated plate (Merck silica gel 60 plates
aresuitable).
(b) Use the mobile phase as described below in a
chromatography tank containing 25 mL of 135M ammonia in
a beaker.
(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 ern.

(e) Afterremoval of the plate, allowit to dry in a current of
airand spray with dilute potassium iodobismuthate solution.

MOBILE PHASE

di-isopropyl ether.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is reddish brown and corresponds to the
principal spot in the chromatogram obtained with
solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a principal peakwith the same retention time as
the principal peakin the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) Cut a suitable amountof pessaries into small pieces.
Add 50 mL of methanol to a quantity of the pessaries
containing 0.1 g of Clotrimazole and shake for 20 minutes.
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Dilute to 100 mL with methanoland filter. To 20 mL of the
filtrate add 50 mLof methanol and sufficient water to
produce 100 mL.

(2) 0.0002% wlv of 2-chlorotriumol BPCRS in a mixture of
3 volwnes of water and 7 volumes of methanol.
(3) Dilute I volume of solution (I) to 50 volumes with a
mixture of 3 volumes of waterand 7 volumes of methanol.
(4) Dilute I volume of solution (3) to 40 volumes with a
mixture of 3 volwnes of waterand 7 volumes of methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 rom) packed
with octadecylsilyl silica gd for chromatography (5 pm)
(lichrosorb RP-18 or Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 215 nrn,
(I) Inject 20 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for 1.5 times the retention time of the principal peak.

MOBILB PHASE

30 volumes of 0.02M ol1hophosphori< acid and 70 volumes of
methanol, adjust the pH of the mixture to 7.5 with a 10% vlv
solution of triethylamine in methanol.

SYSTEM SUITABILITY

The column efficiency, determined using the principal peak in
the chromatogram obtained withsolution (3), should be at
least 9000 theoretical platesper metre.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (1.0%).

Disregard any peakwith an area less than the principal peak
in the chromatogram obtained with solution (4) (0.05%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Weigh 20 pessaries and cut imo small pieces. To a
quantity of the pessaries containing 0.1 g of Clotrirnazole add
50 mL of methanol and shake for 20 minutes. Dilute to

250 mL with methanol, filter and to 10 mLof the-filtrate add
60 mL of methanoland sufficient water to produce 100 mL
(2) Dissolve 20 mg of clonimazole BPCRS in 70 mL of
methanol, add sufficient water to produce 100 mL and dilute
1 volumeof the resulting solution to 5 volumeswith a
mixture of 30 volumes of water and 70 volumes of methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The column efficiency, determined using the peak in the
chromatogram obtainedwith solution (2), should be at least
9000 theoretical platesper metre.

DETERMINATION OF CONTENT

Calculate the content of CzzH17CINz in the pessaries from
the chromatograms obtainedand usingthe declared content
of C22H I7CINZ in dotrimazole BPCRS.
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Clotrimazole Vaginal Tablets
Action and use
Antifungal.

DEFINITION
Clotrimazole Vaginal Tablets are vaginallllblets containing
Clotrimazole.
The Vaginal Tablets comply with the requirements statedunder
Vaginal Preparations and with the following requirements.

Content of clotrimazole, CnH17ClNz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill AJ using the following solutions.
(I) Shake a quantity of the powdered tablets containing
20 mg of Clotrimazole with 4 mL of dichloromethane for
30 minutes, centrifuge and use the supernatant liquid.

(2) 0.5% wlv of cIotrimazok BPCRS in dichloromerhane.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silicagel precoated plate (Merck silicagel 60 plates
are suitable).

(b) Use the mobile phase as described below in a
chromatography tank containing 25 mL of 135M ammonia in
a beaker.
(c) Apply 10 ~L of each solution.
(d) Develop the plate to 15 em.
(e) After removal of the plate, allowit to dry in a current of
airand spray with dilute potassium iodobismuthate solution.

MOBILE PHASB

di-isoprapyl ether.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is reddish brown and corresponds to the
principal spot in the chromatogram obtained with
solution (2).

B. In the Assay) the chromatogram obtained with solution
(I) shows a principal peakwith the same retention time as
the principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatiJgraphy,
Appendixill D, using the following solutions.
(I) Add 50 mL of methanol to a quantity of the powdered
tablets containing 0.1 g ofClotrimazole and shake for
20 minutes. Dilute to 100 mL with methanol and filter.
To 20 mL of the filtrate add 50 mL of methanol and
sufficient waterto produce 100 mL
(2) 0.0002% wlv of 2-<hlorotritarwl BPCRS in a mixture of
3 volumes of waterand 7 volumes of methanol.
(3) Dilute I volume of solution (I) to 50 volumes with a
mixture of 3 volumes of waterand 7 volumes of methanol.
(4) Dilute I volume of solution (3) to 40 volumes with a
mixture of 3 volumes of waterand 7 volumes ofmethanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mrn) packed
with octalkcylsilyl silica gelfor chromatiJgraphy (5 um)
(Lichrosorb RP-18 or Spherisorb ODS I is suitable).
(b) Use isocratic elutionand the mobile phase described
below.
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(c) Use a flow rate of 1.5 mL perminute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 215 nm.
(0 Inject 20 ~ of each solution.
(g) For solution (I), allowthe chromatography to proceed
for 1.5 times the retention time of the principal peak.

MOBILE PHASE

30 volumes of 0.02M orrhophosphoric acidand 70 volumes of
methanol; adjust the pH of the mixture to 7.5 with a 10% v/v
solution of triethylamine in methanol.

SYSTEM SUITABILITY

The column effidency) determined usingthe principal peak in
the chromatogram obtained with solution (3» should be at
least 9000 theoretical pia", per metre.

LIMITS

In the chromatogram obtained with solution (I):
the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (1.0%).

Disregard any peak with an area less than the area of the
principal peakin the chromatogram obtained withsolution
(4) (0.05%).

ASSAY
Carry out the method for liquidchromatography)
Appendix ill D) using the following solutions.
(I) Weigh and powder 20 tablets. To a quantity of the
powder containing 0.1 g of Clolrimazole add 50 mL of
methand and sbake for 20 minutes. Dilute to 250 mL with
methanol, filter and to 10 mL of the filtrate add 60 mL of
methanol and sufficient water to produce 100 mL.

(2) Dissolve 20 mg of cIotrimazok BPCRS in 70 mL of
methanol) add sufficient water to produce 100 mLand dilute
I volume of the resulting solution to 5 volumes with a
mixture of 30 volumes of waterand 70 volumes of methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The column effia'ency) determined usingthe peak in the
chromatogram obtainedwith solution (2» should be at least
9000 theoretical pia", per metre.

DETERMINATION OF CONTENT

Calculate the content of CnH17ClN2 in the tablets from the
chromatograms obtainedandusing the declared content of
C22H17C1N2 in cIotrimazoie BPCRS.

Clotrimazole and Hydrocortisone Acetate
Cream
Ac~on and use
Antifungal and corticosteroid.

DEFINITION
Clotrimazole and Hydrocortisone Acetate Cream contains
Clouirnazole and Hydrocortisone Acetate in a suitable basis.
The cream romp/res with the requirements stated under T~aJ
Semi-solid Preparations and with the following requirements.

Content of clotrimazole, C22H 17C1N2

90.0 to 105.0% of the stated amount.
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Content of hydrocortisone, C2183005

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromarography,
Appendix ill A, using the following solutions.
(1) Shake a quantity of the cream containing 20 mg of
Clotrimazole with 4 mL of dichloromechane for 30 minutes.
Centrifuge and use the supernatant liquid.
(2) 0.5% wlv of clotrimazole BPCRS in diehloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).

(h) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in airand then spray with
dilute potassium iodoolumunate solution.

MOBILE PHASE

di-isopropyl ether. At me bottom of the chromatography tank,
place a beaker containing 25 mL of 13.5M ammonia.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is reddish-brown and corresponds in position
and colour to that in the chromatogram obtained with
solution (2).
B. Carry out the methodfor thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Mix a quantity of the cream containing the equivalent of
22.4 mg of hydrocortisone with 10 mL of methanol (90%),
add 50 mL of hot hexane and shake. Discard the upper layer,
add 5 g of anhydrous sodium sulfate to the lower layer, mix
and filler through a glass microfibre filler (Whannan GF/C is
suitable) and use the filtrate.
(2) 0.25% wlv of hydroco/1isQne acetate BPCRS in methanol.
(3) I volume of solution (I) and I volume of 0.25% wlv of
hydrocortisone cuetate BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).
(h) Use the mobile phase as described below.

(c) Apply 5~ of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate,dry in airand thenspray with
alkaline tetrazolium blue soluu·on.

MOBILE PHASE

1.2 volumes of water, 8 volumes of methanol, 15 volumes of
ether and 77 volumes ordkh/oromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position to thatin the
chromatogram obtained withsolution (2). The principal spot
in solution (3) appears as a single,compact spot.
C. In the Assay for clotrimezole, the chromatogram obtained
with solution (1) shows a peak with the sameretention time
as the peak due to clotrimazole in the chromatogram
obtained with solution (3).

D. In the Assay forhydrocortisone acetate, the
chromatogram obtained with solution (2) showsa peak with
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the sameretention timeas the peakdue to hydrocortisone
acetate in the chromatogram obtained withsolution (3).

TESTS
Related substances
Carry out the method for liquid chromarograpiry,
Appendix ill D, using the following solutions in solvent A.
Solvent A 50 volumes of acetonitrile RI and 50 volumes of
methanol.
(I) Add 30 mL of Solvent A to a quantity of the cream
containing 7.5 mg of Clotrimazole and heat at 40° until fully
dispersed. Allow the mixture to return to room temperature
and dilute to 50 mL. Cool in ice for 5 minutes, filter through
a 0.45-J.lm membrane filter and use the filtrate.
(2) Add 30 mL of Solvent A to a quantity of the cream
containing the equivalent of 7.5 mg of hydrocortisone and
heat at 40° until fully dispersed. Allow the mixture to return
to room temperature and dilute to 50 mL. Cool in ice for
5 minutes, filter through a 0.45-J.lm membrane filter and use
the filtrate.
(3) 0.00015% wlv of 2-<hlorotritatlol BPCRS.
(4) 0.000168% wlv of hydrocortisone acerote BPCRS.
(5) 0.0168% wlv of hydrocortisone acetate BPCRS and
0.000084% wlv of prednisolone aceta" BPCRS.
(6) Dilute I volume of solution (3) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oaod'0'lsi/ylsilica gel (5 urn) (Waters X-Bridge CI8 is
suitable).

(h) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 rnL per minute.

(d) Use a column temperature of 40°.

(e) Use detection wavelengths of21O urn and 245 urn.

(I) Inject 20 ~L of each solution.

MOBILH PHASE

Mobile phase A 1.5 gIL of potassium dihydrogen
orthophosphate in water adjusted to pH 3.0 with 10% vlv
orthophospharic acid.
Mobile phase B aceronitrile RI.

Mobile phase C methanol.

Time Mobile Mobile Mobile Comment

(Minute.) phase A phase B phaseC

('Aviv) ('Aviv) ('Aviv)

0-2 90 10 0 isOClaUc

2-37 90--)25 11)-)75 0 lineargradient

37--42 25 75 0 isocfatic

42--45 25-+0 15-+50 0->50 lineargradient

45-50 0 50 50 IsoctalJe

50-55 ....90 50-+10 50->0 lineargradient

55-M 90 10 0 re-equilibration

When the chromatograms arerecorded underthe prescribed
conditions the retention timesrelative to hydrocortisone
acetate (retention time, about 22 minutes) are:
hydrocortisone (Hydrocortisone Acetate impurity A), about
0.80; epi-hydrocortisone acetate (Hydrocortisone Acetate
impurity F), about0.93; prednisolone acetate
(Hydrocortisone Acetate impurity C), about 0.98;
clotrimazcle, about 1.1 and 2-chlorotritanol (Clotrimazole
impurity A), about 1.6.
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SYSTEM SUITABIUTY

The test is not valid unless} in the chromatogram obtained
with solution (5), the peak-to-vaOey ratio between
prednisolone acetate and hydrocortisone acetate is at least 12.

LlMITS

ForClotrimazole at 210 nm In me chromatogram obtained
with solution (I):

the area of any peak corresponding to 2-chlorotritanol is not
greater than 2 times the area of the principal peak in the
chromatogram obtained with solution (3) (2%).

For Hydroconisone Acetateat 245 nm In the chromatogram
obtained with solution (2):

the area of any peak corresponding to hydrocortisone is not
greater than 1.5 times the area of me principal peak in the
chromatogram obtained with solution (4) (1.5%);

the area of any peak corresponding to ep;-hydrocortisone
acetate is not greater than 1.5 times the area of the principal
peak in the chromatogram obtained with solution (4) (1.5%);

the area of any peak corresponding to prednisolone acetate is
not greater man 0.6 times the area of the principal peak in
the chromatogram obtained with solution (4) (0.6%)

the area of any other secondarypeak is not greater than half
the area of the principal peak in the chromatogram obtained
with solution (4) (0.5%);

the sum of the areas of all secondary peaks is not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (4) (5%);

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(6) (0.1%).

ASSAY
Carry out the method Cor liqw'd chromatography,
Appendix ill D, using the following solutions in Solvent A,
as described under Related substances.

(I) Add 30 rnL of Solvent A to a quantity of the cream
containing 7.5 mg of Clotrimazole and heat at 40° until fully
dispersed. Allow the mixture to return to room temperature
and dilute to 100 m.L Cool in ice for 5 minutes, filter
through a 0.45-J.lrn membrane filter and use the filtrate.

(2) Add 30 rnL of Solvent A to a quantity of the cream
containing the equivalent of 7.5 mg of hydrocortisone and
heat at 40° until fully dispersed. Allow the mixture to return
to room temperature and dilute to 100 mL Cool in ice for
5 minutes, filter through a 0.45~Jllll membrane filter and use
the filtrate.

(3) 0.0075% wlv ofdotrimazde BPCRS and 0.0084% wlv of
hydrocortisone aceulte BPCRS.
(4) 0.0168% wlv of hydrocortisone aatate BPCRS and
0.000084% wlv of prednisolone a<eU1te BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used with an injection volume of 10 J,lL.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the peak-w-voOey ratio between
prednisolone acetate and hydrocortisone acetate is at least 12.

DETERMINATION OF CONTENT

In the chromatogram obtained at 210 nm with solution (1);
calculate the content of C22H17CIN2 in the cream using the
declared content of C2 2Hl7CIN2 in dotrimozole BPCRS.
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In the chromatogram obtained at 245 nm with solution (2);
calculate the content ofC2 1H 300 j in the cream using the
declared content of C2~3206 in hydrocortisone
acetate BPCRS. Each mg of C21H300S using is equivalent to
1.12 mg of C"HnO•.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Clotrimazole and
Hydrocortisone Acetate.

Clozapine Oral Suspension
Action and use
Dopamine D4 receptor antagonist; neuroleptic.

DEFINlTION
Clozapine Oral Suspension is a suspension of Clozapine in a
suitable flavoured vehicle.

Theoral suspension complies with lhe requirements statedunder
Oral Liquids and with thelollowing requirements.

Content of c1ozapine, CIsH19CIN4
95.0 to 105.0% of the stated amount.

Shake the oralsuspension vigorously before canying OUl the
lollowing tests.

IDENTIFICATION
A. Shake a quantity of the oral suspension containing
100 mg of Clozapine with 20 mL of dichloromeihone for
15 minutes, filter (Whatman GF/C is suitable) and evaporate
the filtrate to dryness under a stream of nitrogen.
The infrared obsorption spectrum of the residue, Appendix n A,
is concordant with the reference spectrum of clozapine
(RS 444).
B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 4.0 to 6.0, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the foUowingsolutions.

(1) Shake a quantity of the oral suspension containing 80 mg
of Clozapine with 80 mL of methanol for 20 minutes, dilute
to 100 mL with waterand filter (Whatman GF/C is suitable
followed by a 0.45-~m nylon filter).

(2) Dilute I volume of solution (I) to 10 volumes with
methanol (80%). Dilute I volume of this solution to
100 volumes with methanol (80%).

(3) Dissolve the contents of a vial of c/ozapine for peak
identification EPCRS in 1.0 rnLof methanol (80"A;).

(4) Dilute 1 volume of solution (2) to 2 volumes with a
mixture of 20 volumes of methanol (80%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-eapped oeuuJecy/si/y1 silica gellor chromawgraphy
(5 pm) (phenomenex Luna CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.
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(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 257 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 25 volumes of methanol and 75 volumes of a
solution prepared by dissolving 2.04 g of potassium dihydrogen
orthophosphate in 1000 mL of waterand adjusting the pH to

2.0 with dilute otthophosphoric acid (solution A).

Mobile phase B 15 volumes of solution A and 85 volumes of
methanol.

Time Mobile phase A Mobile phase 8 Comment

(Mlnules) (%V/v) (%vlv)

0-2 95 5 rsccrauc

2*29 95---)5 5---)95 lineargradient

29-30 5---)95 9&-.5 lineargradient

30-35 95 5 re·equilibfation

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtained with solution (3), the resolution
factor between the peaks due to clozapineand impurity C is
at least 2.5;
the chromatogram obtained withsolution (3) closely
resembles the reference chromatogram supplied with
cIozapine for peak identification EPCRS.

UMITS

Identifyany peaks in the chromatogram obtained with
solution (1) corresponding to impurities A, H, C and Dusing
solution (3). Multiply the area of any peak due to impurity D
by the following correction factor: 2.7.

In the chromatogram obtained with solution (1):

the areas of any peaks corresponding to impurities A, Band
D are not greater than twice the area of the principal peak in
the chromatogram obtained with solution (2) (0.2% of each);

the area of any peak corresponding to impurityC is not
greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any other secondary peak is not greaterthan twice
the area of the principal peak in the chromatogram obtained
with solution (2) (0.2%);

the sum of the areas of all the seamdary peaks is not greater
than 6 times the area of the principal peak in the
chromatogram ohtained with solution (2) (0.6%).

Disregard any peak with an arealess than the area of the
principal peak In the chromatogram obtained with solution
(4) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendixill D, using the following solutions.
(I) Add 180 rnL of ethanol (96%) to a weighed quantity of
the oral suspensioncontaining 20 mg of Clozapine, shake for
15 minutes and mix with the aid of ultrasound for
15 minutes. Add sufficient ethanol (96%) to produce 200 mL
and mix; filter the final solution, if necessary, discardingthe
first 10 mL of filtrate.
(2) Add 90 rnL of ethanol (96%) to 20 mg of
clozapine BPCRSand shake for 15 minutes; mix with the aid
of ultrasound for a further 15 minutes and add sufficient
ethanol (96%) to produce 200 mL.
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CHROMATOGRAPHlC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped base~eactj'Vated ocuuiu:ylsiiyl silica gelfor
chromatography (5 um) (Hypersil BDS is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(e) Use a flow rateof 1 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of254 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

33 volumes of a 1.36% wlv solution of sodium acetate)
adjusted to pH 5.5 with glacial acetic add, and 67 volumes of
methanol.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral suspension,
Appendix V G, and calculatethe content ofC 1SH I9ClN",

weight in volume, using the declared content of ClsH19ClNt
in cIozapine BPCRS.

STORAGE
Clozapine Oral Suspension should be protected from light.

Co-amilofruse Tablets
Amilorideand Fwosemide Tablets

Action and use
Potassium sparing diuretic + loop diwetic.

DEFINITION
Co-amilofruse Tablets contain Amiloride Hydrochloride
Dihydrateand Fwosemide in the proportions one part of
anhydrous amiloride hydrochloride '0 eight parts of
Fwosemide.
The tablets comply with the vequiremenu statedunderTablets and
with thefollowing requiremenu.

Content of anhydrous amiloride hydrochloride,
CoHaC1N,O,HCI
95.0 to 105.0% of the stated amount.

Content of furosemide, CnHuCIN20sS

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the test for Related substances, the principal spots in
the chromatogram obtainedwith solution (2) correspond to
those in the chromatograms obtained with solutions (4) and
(5) respectively.

B. In the Assay, the retention times of the two principal
peaks in the chromatogram obtained with solution (I) are the
same as those in the chromatogram obtained with
solution (4).

TESTS
Related substances
Carry out the method for thin-layer chromarography,
Appendix ill A, using the following solutions.
(1) Mix with the aid of ultrasound a quantity of the
powdered tabletscontaining80 mg of Fwosemide with
16 mL of methanol for 5 minutes, centrifugeand use the
supernatant liquid.
(2) Dilute 1 volume of solution (1) to 10 volumes with
methanol.
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(3) Dilute I volume of solution (2) to 20 volumes with
methanol.
(4) 0.05% wlv offurosemide BPCRS in methanol.

(5) 0.00625% wlv of amiloride hydrochloride BPCRS in
methanol.
(6) 0.0025% wlv of 4-chhmr5-suifamoylanthranilic
acidBPCRS in methanol.

(7) 0.00031 % wlv of methyl3,5-diamina-6-chloropyrazine-2
carboxylau BPCRS in methanol

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sUica gelF254 .

(b) Use the mobile pbase as described below.

(c) Apply 20 fILof each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dryit in a current of airand
examine underultraviolet light (254 nm) and examineunder
ultraviolet ligh. (365 nm).

MOBILE PHASE

5 volumes of glacial acetic acidJ 5 volumes of methanoland
90 volumes of chloroform.

UMITS

At 254 nm
In the chromatogram obtained with solution (1) any
secondary spotother than any spot remaining on the line of
application or any spots corresponding to eitherof the named
impurities is not more intense than the spot in the
chromatogram obtainedwith solution (3) (0.5%, with
reference to the content of furosemide)

At 365 nm
In the chromatogram obtained. with solution (1) anyspot
corresponding to methyl3,5-diamino-6-chloropyrazine-2
carboxylate is not more intense than the spot in the
chromatogram obtained with solution (7) (0.5%, with
reference to the content of anhydrous amiloride
hydrochloride). Reveal the spots by Me/hod1. In the
chromatogram obtained with solution (1) any spot
corresponding to 4-ehloro-5-sulfamoylanthranilic acid is not
more intense thanthe spot in the chromatogram obtained
withsolution (6) (0.5%, with reference to the content of
furosemide).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
IiJ;.uid chromalOgraphy, Appendix ill D, using the following
solutions.
(1) Dispersea quantity of the powdered tablets containing
40 mg of Furosemide in 70 mL of a mixture of 4 volumes of
waterand 6 volumes of methanol adjusted to pH 2.0 with
ort!luphosplwrk acid, mix with the aid of ultrasound for
20 minutes,dilute to 100 mL with the same solvent mixture,
mix, filter and dilute 20 mL of the filtrare to 50 mL with the
same solvent mixture.
(2) 0.002% wlv of amiloride hydrochloride BPCRS in a mixture
of 4 volumes of waterand 6 volumes of methanol adjusted to
pH 2.0 with onhophosphoric acid.
(3) 0.016% wlv offurosemide BPCRS in a mixture of
4 volumes of waterand 6 volumes of methanol adjusted to
pH 2.0 with onhophosphoric acid.
(4) 0.002% wlv of amilon"de hydrochloride BPCRS and
0.016% w/v ofjurosemide BPCRS in a mixture of 4 volumes
of waterand 6 volumesof methanol adjusted to pH 2.0 with
onhophosphoric acid.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oc.adecylsilyl silica gelfor chromalOgraphy (10 pm)
(Spherisorb ODSI is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of 1.2 ml per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 361 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.02Msolution of sodium hexanesulfonau in a mixture of
4 volumes of waterand 6 volumes of methanol, the pH of the
solution adjusted to 4.0 with 1Macetic acid.

SYSTEM SUITABILITY

The assay is not valid unless, in the chromatogram obtained
with solution (4), the resdution faaor between the peaks due
to furosemide and amiloride is at least2.5.

DETERMINATION OF CONTENT

Calculate the content of CoH,CIN,O,HCI and
CJ,HIlCIN,O,S using the declared content of CoH.C1N,O,
HCI and C12HIlC1N,O,S in amiloride hydrochloride BPCRS
andjurosemide BPCRS, respectively.

STORAGE
Co-amilofruse Tablets should be protected from light.

LABELLING
The quantity of Amiloride Hydrochloride Dihydrate is stated
in terms of the equivalent amount of anhydrous amiloride
hydrochloride.

Co-amilozide Oral Solution
Amiloride and Hydrochlorothiazide Oral Solution

Action and use
Potassium-sparing diuretic + thiazide diuretic.

DEFINITION
Co-amilozide Oral Solutionis a solution containing
Amiloride Hydrochloride Dihydrate and Hydrochlorothiazide
in the proportions one partof anhydrous amiloride
hydrochloride to ten parts of Hydrochlorothiazide in a
suitable flavoured vehicle.
Theoralsolution complies with the requirements statedunder Oral
Liquids and wim thefollowing requirements.

Content of anhydrous amlloride hydrochloride,
CoH.CIN,O,HCI
95.0 to 105.0% of the stated amount.

Content of hydrochlorothiazide, C,H.CIN,O.S,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromalOgraphy,
Appendix ill A, using the following soJutions.
(J) Dispersea volume of the oralsolution containing 0.1 -g of
Hydrochlorothiazide in methanol, dilute to 50 mL with
methanol and mix.
(2) 0.2% wlv of hydrochloromiazide BPCRS in me/hanoi.
(3) 0.02% wlv of amiloride hydrochloride BPCRS in methanol,
(4) Equal volumes of solution, (I), (2) and (3).
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CHROl\lATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF254.

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to IS ern,
(e) Afterremoval of the plate, dry in airand examine under
ultraviolet ligh' (254 nm).

MOBILE PHASE

12 volumes of 3M ammonia and 88 volwnes of
tetrahydrofuran.

CONFIRJ\iATION

The principal spots in the chromatogram obtained with
solution (1) correspond in positionand colour to those in the
chromatograms obtained with solutions (2) and (3).
If the Rf values of the spots obtained with solution (1) do
not correspond exactly with those of the principal spots in
me chromatograms obtainedwith solutions (2) and (3), the
chromatogram obtainedwith solution (4) exhibits only one
compact spot at each of these Rf values.
B. In the Assay, the retention times of the two principal
peaks in the chromatogram obtained with solution (3)
correspond to those of the peaks in the chromatograms
obtained Withsolutions (I) and (2).

TESTS
Acidity
pH, 2.8 to 3.2, Appendix V L.

4-Amino-6-chlorobenzene-l,3-disulfonamide
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Dispersea volwne of the oral solutioncontaining 50 mg
of Hydrochlorothiazide in the mobile phase,dilute to
100 mL with the mobile phase and mix.

(2) 0.00050% wlv of 4-amino-6-chlorobenzene-l,1
disulfonamide BPCRS in the mobile phase.

(3) Prepare in the same manner as solution (1) but using
solution (2) in place of the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 ern x 4.6 nun) packed
with end-capped ocuulecylsilyl silica gelfor chromawgraphy
(10 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of265 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

4 volumes of plwsphate buffer pH 1.0, 20 volumes of methanol
and 76 volwnes of water.

SYSTBM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), a peakdue to 4-amino-6-chlorobenzene
1,3-disulfonamide appears immediately beforethe principal
peak and the height of the trough separating the two peaks is
less than 5%of the height of the peakdue to 4-amino-6
chlorobenzene-I,3-disulfonamide. The resolution between
these two peaks may be improved by decreasing the
methanol content in the mobilephase.

LIMITS

In the chromatogram obtainedwith solution (I):
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the area of any peakcorresponding to 4-amino-6
chlorobenzene-I,3-disulfonamide is not greater than the area
of the principal pe-ak in the chromatogram obtained. with
solution (2).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Dispersea volumeof the oralsolution containing 50 mg
of Hydrochlorothiazide in the mobilephase, dilute to
100 mL with the mobile phase and mix.
(2) Dissolve 50 mg of hydrochlorolhiazide BPCRS in a
mixture of 20 mL of melhanol and 4 mL of phosphate buffer
pH 1.0 and dilute (0 100 mL with water.
(3) Dissolve 50 mg of amiloride hydrochloride BPCRS in
200 mL of methanol and to 20 mL of the resulting solution
add 4 mL of phosphate buffer pH 1.0 and dilute to 100 mL
with methanol.

CHRO;\lATOGRAPHIC CONDITIONS

The chromatographic conditions described under4-Amino-6
chlorobenzene-I,3-disulfonamide may be used but using a
detection wavelength of 286 om.

SYSTEM SUITABILITY

The assay is not valid unless the systemsuitability criteria of
the test for 4-Amino-6-chlorobenzene-I,3-disulfonamide are
met.

DETER.MINATION OF CONTENT

Determine the weight per mL of the oral solution,
AppendixV G, and calculate the content of C6HsCIN70,
HCI and C7HsClN304S2J weightin volume, using the
declared content of CJI,CIN,O,HCI and C,H,CIN,O,S, in
amiloride hydrochloride BPCRS and hydrochlorothiazide BPCRS
respectively.

LABELLING
The strength with respect to Amiloride Hydrochloride
Dihydrate is statedin terms of the equivalent amount of
anhydrous amiloride hydrochloride in a suitable dose-volwne.

Co-amilozide Tablets
Amiloride and Hydrochlorothiazide Tablets

Action and use
Potassiwn-sparing diuretic + thiazide diuretic.

DEFINITION
Co-amilozideTablets contain Amiloride Hydrochloride
Dihydrate and Hydrochlorothiazide in the proportions one
pan of anhydrous amiloride hydrochloride to ten parts of
Hydrochlorothiazide.
The tablets wnply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of anhydrous amiloride hydrochloride,
C,HsCIN,O,HCI
95.0 to 105.0%of the stated amount.

Content of hydrochlorothiazide, C,HsClNsO,S,
95.0 to 105.0%of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.1 g
of Hydrochlorothiazide with 50 mL of acetons, filter,
evaporate the filtrate to dryness and dry the residue at 1050

for 1 hour. The infrared absorption spectrum of the dried
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residue, Appendix II A, is concordant with the reference
spectrum of hydrochlorothiazide (RS 178).

B. In the test forMethyl 3,5-diamino-6-chloropyrazine-2
carboxylate, the principal spot in the chromatogram obtained
with solution (3) corresponds to that in the chromatogram
obtained with solution (4).

C. In the Assay, the retention times of the two principal
peaks in the chromatogram obtained with solution (4)
correspond to those in the chromatograms obtained with
solutions (2) and (3).

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using silka gelG as the coating substance
and a mixture of 85 volumes of ethylacetate and 15 volumes
of propan-2-01 as the mobile phase. Apply sepasately to the
plate 5 ~L of each of the following solutions. For solution (I)
shake vigorously a quantity of the powdered tablets
containing 50 mg of Hydrochlorothiazide with 10 mL of
acetone and filter. For solution (2) dilute 1 volume of
solution (I) to 100 volumes with acetone. Afterremoval of
the plate, dry it in a current of airand reveal the spots by
Me!hodI. Any secondary spotin the chromatogram obtained
with solution (1) is not more intense than the spot in the
chromatogram obtained withsolution (2). Disregard anySpot
remaining on the line of application.

Methy13,S-d1amino-6-chloropyrazine-Z-carboxylate
Casry out the method for tMn-layer chromatography,
Appendix III A, protected from light, using a silica gel
precoated plate (Merck silica gel 60 plates ase suitable) and a
freshly prepared mixture of 90 volumes of 1,4-dioxan and
12 volwnes of 3M ammonia as the mobile phase. Apply
sepasately to the plate I 0 ~ of each of the following
solutions. For solution (I) shake a quantity of the powdered
tablets containing the equivalent of 17.5 mg of anhydrous
amiloride hydrochloride with 10 mL of methanol and
centrifuge. Solution (2) contains 0.0010% wlv of methyl
1,5-diamino-6-ehloropyrazine-2-carooxylal< BPCRS in methanol.
For solution (3) dilute I volume of solution (I) to
20 volumes with methanol. Solution (4) contains 0.010% wlv
of amiloride hydrochloride BPCRS in methanol. After removal
of the plate, allowit to dryin airand examine under
ulcraviole! light (165 nm). Any spot corresponding to methyl
3,5-diamino-6-chloropyrazine-2-carboxylate in the
chromatogram obtained withsolution (1) is not more intense
than the spot in the chromatogram obtained with
solution (2).

ASSAY
Weigh and powder 20 tablets. Casry out the method for
liquid chromatography, Appendix III D, using the following
solutions. Solution (1) contains 0.0010% wlv of 4-amitw-6
chlorobenzene-l,1-disuifonamide BPCRS iIl'solution (3).
For solution (2) dissolve 50 mg of ami10ride
hydrochloride BPCRS in sufficient methanol to produce
200 mL, to 20 mL of the resulting solution add 4 mL of
O.1M hydrochloric acidand dilute to 100 mL with water.
For solution (3) dissolve 50 mg of hydrochlorothiazide BPCRS
in a mixture of 20 mL of methanol and 4 mL of O.1M
hydrochloric acidand dilute to 100 mL with water.
For solution (4) add a mixture of 20 mL of methanol and
4 mL of O.1M hydrochloric acid to a quantity of the powdered
tablets containing 50 mg of Hydrochlorothiazide, mix with
the aid of ultrasound for 15 minutes,dilute to 100 mL with
water,mix and filter.
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The chromatographic procedure may be carried out using
(a) a stainless steel column (20 em x 4.6 mm) packed with
end-capped octadecylsiiyl silica geljor chromatography (10 urn)
(Nuc1eosil CIS is suitable), (b) a mixture of 76 volwnes of
water, 20 volumes of methanol and 4 volumesof phosphate
buffer pH 1.0 as the mobile phase with a flow rate of 2 mL
per minuteand (c) a detection wavelength of 286 run.
The assay is not valid unlessa peakdue to 4-amino-6
chlorobenzene-I,3-d.isuJfonamide appears immediately before
the principal peak in the chromatogram obtained with
solution (I). Increase the sensitivity, if necessary, to obtainat
least 10% of fuji-scale deflection on the chart paperfor this
peak.The assay is also not valid unless the heightof the
trough separating the two peaks is less than 10% of the
heightof the peakdue to 4-amino-6-chlorobenzene-I,3
disulfonamide. The resolution between the two peaks may be
improved by decreasing the methanol content of the mobile
phase.
Calculate the content of C.,HsCIN,O,HCI and
C7HsCIN304S2 using the declared contentof C6HsCIN70 ,
HCI and C,HsClN,O,S, in amiloride hydrochloride BPCRS
and hydrochlorothiazide BPCRS respectively.

STORAGE
Co-amdozideTablets should be protected from light.

LABELLING
The quantity of Amiloride Hydrochloride Dihydrate is stated
in terms of the equivalent amount of anhydrous amiloride
hydrochloride.

Co-amoxiclav Injection
Amoxicillin andPotassium Clavulanate Injection

Action and use
Penicillin antibacterial + beta-lactamase inhibitor.

DEFINITION
Co-amoxiclav Injection is a sterile solutionof Amoxicillin
Sodium andPotassium Clavulanate in Water for Injections.
It is prepared by dissolving Co-amoxiclav for Injection in the
requisite amount of Water for Injections immediately before
use.
The injection romplies with the requirements statedunder
Parenteral Preparations.

STORAGE
Co-amoxic1av Injection should be used immediately after
preparation.

CO-AMOXICLAV FOR INJECTION
DEFINITION
Co-amoxic1av forInjection is a sterile material consisting of
Amoxicillin Sodium andPotassium Clavulanate with or
without excipients. It is supplied in a sealedcontainer.

PRODUCTION
The methods of production, extraction and purification of
Potassium Clavulanate used in me formulation of
Co-amoxiclav Injection are such that potassium clavam-2
carboxylate is eliminated or present at a level not exceeding
0.01%.

The contents of thesealed container comply wlih the requirements
for Powders for Injections or Infusions Slated under Parenteral
Preparations and wilh thejollowing requirements.
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Content of amoxicillin, Cl~1~305S
90.0 to 107.5% of the stated amount.

Content of clavulanlc acid, C.H,N0s
90.0 to 107.5% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromarography,
Appendix ill A, using the following solutions.
(J) Shakea quantity of the contentsof the sealed container
containing the equivalent of 0.4 g of c1avulanic acid in
100 mL of a mixture of 4 volumes of methanol and
6 volumes of O.lM mixedphosphate buffer pH 7.0 and filter.

(2) 0.4% wlv of lithium dmndanate EPCRS and 0.8% wlv of
amoxidllin In"hydrate BPCRS in a mixture of 4 volumes of
methanol and 6 volumes of O.lM mixed phosphat< blffier
pH 7.0.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFZS4 (Merck silica gel 60 F254

plates are suitable). Impregnate the plateby spraying it with
a 0.1% wlv solution of disodium edetate in mixedphosphat<
buffer pH 4.0 and allow to dry overnight. Activate the plate
by heatingat 1050) for 1 hour prior to use.
(b) Use the mobile phase as described below.

(c) Apply I pL of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, aUow it to dry in airand
examineunder ultMvio/ellight (254 nm).

MOBILE PHASE

1 volume of inuan-l-d, '2 volumes ofa 0.1% wlv solution of
disodium edetate in mixedphosphat< bIffi,r pH 4.0, 6 volumes of
glacial acetic acidand 10 volumes of butylacetat<.

CONFIRMATION

The principal spots in the chromatogram obtained with
solution (I) aresimilar in position and colourto those in the
chromatogram obtained with solution (2).
B. In the Assay, the retention time of the two principal peaks
in the chromatogram obtained with solution (1) correspond
to those in the chromatogram obtained with solution (2).

TESTS
Alkalinity
pH of a solution containing the equivalent of 10% wlv of
amoxlcillin, 8.0 to 10.0, Appendix V L.

Clavulanate polymer and other fluorescent impurities
Carryout the method forfluorescence spettrophotometry,
Appendix II E, using the following freshly prepared solutions.

(1) To a quantity of the contents of a sealedcontainer
containing the equivalent of 0.1 g of c1avulanic acid add
50 mL of a O.IM phosphate buffer solution pH 5.0, prepared
as described below, shakevigorously for 1 minute and then
shake with the aid of ultrasound for 5 minutes; add sufficient
of the buffer solution to produce 100 m.L and filter through a
0.45-pm filter. To prepare the buffer solution dissolve 15.6 g
of sodium dihydrogen orthaphosphat< in 800 mL of waw, adjust
the pH to 5.0 using 1Msodium hydroxide and add sufficient
water to produce 1000 mL.
(2) Prepare a solution containing 0.42 pg per mL of quinine
sulfat< BPCRS in O.5M su/furi< acid. [Nom The fluorescence
of quininesulfate is 118 times more intense than that of an
equivalent concentration of clavulanate polymer.]

PROCEDURE

Measure thefluorescence of the solutions using an excitation
wavelength of 360 nm and an emission wavelength of
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440 nm, using the phosphatebuffer solution in the reference
cell.

LIMITS

The fluorescence obtainedwith solution (1) is not more
intense than that obtainedwith solution (2) (5% w/w,
calculated withrespect to the content of clavulanic acid).

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following freshly prepared
solutions.
(I) Dilute a quantity of the contentsof a sealedcontainer
containing the equivalent of 0.1 g of amoxicillin in sufficient
mobile phase A to produce 200 mL
(2) 0.0057% wlv of amoxidllin ,rihydrat< BPCRS in mobile
phaseA.
(3) 0.05% wlv of amoxicillin impurity standard BPCRS in
mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 em x 4.6 mm) packed
with octadecylsiJyl ,,'lieu gelfor chromarography (3 um)
(Spherisosb S3 ODS2 is suitable).

(b) Use gradient elution and the mobile phasedescribed
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use a column temperature of 20°.

(e) Use a detection wavelength of230 nm.

(I) Inject 20 pL of each solution.

MOBILE PHASE

Mobile phase A Dissolve 15.6 g of sodium dihydrogen
orthophosphat< in 1000 mL of wow and adjust the pH to 4.2
with arthophosphoric acid.
Mobile phase B Mix 10 volumes of mobile phase A with
90 volumes of methanol.

Time Mobile Mobile Comments
(minutes) phase A phase B

(% vlv) (% vlv)

0~4 100 0 isocratic
4 ~ 8 100 ~ 70 o~ 30 linear gradient
8 ~ 18 70 30 isocratic
18 ~ 25 70 ~ 100 30 ~ 0 linear gradient
25 ~ 30 100 0 re-equiJibration

When the chromatograms arerecorded under theprescribed
conditions, the retention times relative to Amoxicillin
(retention time, about 3 minutes) are: impurity D, about0.8j
impurity J, about 3.0 and 3.2.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) resembles the chromatogram supplied with
amoxiciUin impurity standard BPCRS and the resolutWn
between the peaksdue to amoxicillin and impurity D is
at least 2.0. .

LIMITS

In the chromatogram obtainedwith solution (1):

the area of any peakdue to impurity D is not greater than
half the area of the principal peak in the chromatogram
obtained with solution (2) (5%);
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the area of any peak due to impurity J(the peak may appear
as a doublet) is not greater thanhalf the area of the principal
peak in the chromatogram obtained with solution (2) (5%);

the area of any othersecondary peak is not greater than
0.3 times the area of the principal peakin the chromatogram
obtained with solution (2) (3%);

the swn of the areas of aU the secondary peaks is not greater
than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (15%).

Bacterial endotoxins
Cany out the test for bacterial endotoxins, Appendix XN C.
Dissolve the contents of the sealedcontainer in water BET to
give a solution containing the equivalent of 10 mg per mL of
amoxiciUin (solutionA). The endotoxin limit concentration
of solution A is 2.5 IU of endotoxin per mL.

Water
Not more than 3.5% w/w, Appendix IX C. Use 0.5 g.

ASSAY
Determine the weight of the contentsof 10 containers as
described in the test for unijonnity of weight,
Appendix xn Cl, Powders for Parenteral Administration.
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions.
(1) Dissolve, with shaking, a quantity of the mixed contents
of the 10 containers containing the equivalent of 0.1 g of
amoxiciUin in sufficient water to produce 100 mL, mix and
filter.
(2) 0.11% wlv of amoxidllin trihydrate BPCRS and 0.02% wlv
of lIihium clawlanate EPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with ocuuIecy/si/y/ silica gd for chromatography (5 pm) (Hypersil
ODS is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 230 nm.

(I) Inject 10 pL of each solution.

MOBILE PHASE

80 volumes of methanol and 920 volumes of a 1.56% wlv
solutionof sodium dihydrogetl orthophosphate in water, the pH
of which has been adjusted to 4.0 with orthophosphoric acid.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peaksdue to
amoxicillin and lithium clavuJanate is at least 8.0.

DETERMINATION OF CONTENT

Calculate the content of C16H"N,O,S and CaR,NO, in a
container of average content weightusing the declared
contentof C16HI9N305S in amoxidllin tn"Jrydrau BPCRS and
the declared content of CaHgLiN05 in lithium
cknmkmate EPCRS. Each mg of CaHaLiNU5 is equivalent to
0.9711 mg of C.H,NO,.

LABELLING
The labelof the sealed container states the quantity of
Amoxicillin Sodium containedin it, in terms of the
equivalent amountof amoxicillin, and the quantity of
Potassium Clavulanate, in terms of the equivalent amount of
clavulanic acid.
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The label of the sealedcontainer states that the preparation
containspenicillin.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities D and1 listed under
Amoxicillin Sodium.

Co-amoxiclav Oral Suspension
Amoxicillin and Potassium Clavulanate Oral Suspension

Acdon and use
Penicillinantibacterial + beta-lactamase inhibitor.

DEFINmON
Co-amoxiclav Oral Suspension is a suspension containing
Amoxicillin Trihydrate and either Potassium Clavulanate or
Diluted Potassium CJavuJanate in a suitable flavoured
vehicle. It is prepared by dispersing the dry ingredients in the
specifiedvolume of Water just before issue for use.
Thedry ingredients comply with the requiremems for Powders and
Granules for OralSolutions and OralSuspensions stated under
OralLiquids.
For thefollowing testsprepare theoralsuspension as directed on
the label. Thesuspension, examined immediately afterpreparation
unless otherwise indiaued, complin with the requirements Slated
under OralLiquids and with thefollowing requirements.

Content ofamoxiclllin, CI~1,N30s:S
When fresWy constituted, not more than 120.0% of the
stated amount. Whenstoredat the temperature and for the
period stated on the label duringwhich the oral suspension
may be expected to be satisfactory for use, not less than
80.0% of the stated amount.

Content of clavulanic acid, C.HgNOs
When freshly constituted, not more than 120.0% of the
stated amount. When stored at the temperature and for the
periodstated on the labelduringwhich the oralsuspension
may be expected to be satisfactory for use, not less than
80.0% of the statedamount.

IDENTIFICATION
Carryout the method for thin-layer chromawgraphy,
Appendix ill A, using the following solutions.

(1) Disperse,with shaking, a quantity of the oralsuspension
containing the equivalent of 0.4 g of c1avulanic acid in
100 mL of a mixture of 4 volumes of methanol and
6 volumes of O.lM mixedphosphate buffer pH 7.0 and filter.

(2) 0.4% w/v of litln'um clavulanate EPCRS and 0.8% wlv of
amoxicillin trihydrate BPCRS in a mixture of 4 volumes of
melhanol and 6 volumes of O.lM mixedphosphate buffer
pH 7.0.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel F". precoated plate (Merck silica gel 60
F254 plates aresuitable). Impregnate the plate by spraying it
with a 0.1 % wlv solution of disodium edeuue in mixed
phosphate buffer pH 4.0 and allow to dry overnight. Activate
the plate by heating at 105' for 1 hour just prior to use,

(b) Use the mobile phase described below.

(c) Apply 1 pL of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate,dry in airand examine under
ultraviolet light (Z54 nm).
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MOBILE PHASE

1 volume of buum-l-ol, 2 volumes of a 0.1 % w/v solution of
disodium edetate in mixedphosphate bujjer pH 4.0, 6 voiumes of
glacial acetic add and 10 volumes of butylacetate.

CONFIRMATION

The principal spots in the chromatogram obtained with
solution (1) correspond in position and colour 10 those in the
chromatogram obtained with solution (2).

TESTS
Acidity or alkalinity
pH of a solution containing the equivalent of 2.5% w/v of
amoxlcillin, 4.0 to 7.0, Appendix V L.

Clavulanate polymer and other fluorescent Impurities
Carry out the method for fluorescence spectrophotometry, .
Appendix II E, using the following freshly prepared solutions.

(1) Disperse, with shaking, a quantity of the oral suspension
containing the equivalent of 0.1 g of clavulanic acid with
50 mL of a 0.1'1 phosphate buffer solution pH 5.0, prepared
as described below, shake vigorously for 1 minute and then
shake with me aid of ultrasound for 5 minutes; add sufficient
of the buffer solution to produce 100 ml, and filter through a
0.45-Jlrn filter. To prepare the buffer solution dissolve 15.6 g
of sodium dihydrogen orthophosphare in 800 mL of warer, adjust
the pH to 5.0 using 1M sodium hydroxide and add sufficient
water to produce 1000 mL

(2) Prepare a solution containing 0.42 IJg per mL of quinine
sulfate BPCRS in 0.5M sulfurit. add. [N01E.· The fluorescence
of quinine sulfate is 118 times more intense than that of an
equivalent concentration of clavuJanate polymer.]

PROCEDURE

Measure the fluorescence of the solutions using an excitation
wavelength of 360 run and an emission wavelengrh of
440 om, using the phosphate buffer solution in the reference
cell.

LIMITS

The fluorescence obtained with solution (1) is not more
intense than that obtained with solution (2) (5% wlw,
calculated with respect to the content of c1avulanic acid).

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(1) Disperse, with shaking, a quantity of the oratsuspension
containing the equivalent of 30 mg of amoxicillin in J5 mL
of mobile phase A. Add sufficient mobile phase A to produce
20 mL and filter through a 0.45-~m membrane filrer.

(2) Dilute I volume of solution (I) to 100 volumes with
mobile phase A.
(3) 0.0004% w/v of cefadroxil BPCRS and 0.003% wlv of
amoxicillin trihydrate BPCRS in mobile phase A.

(4) 0.075% wlv of hihium davulanare EPCRS in mobile
phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 rom) packed
with OCIadecyMyi silica gelfor chromarcgraphy (5 urn) (Hypersil
ODS is suitable).

(b) Use gradient elution and the mobile phase desctibed
below.

(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(I) Inject 50 ~L of each solution.
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Mobile phaseA I volume of acetonurile and 99 volumes of a
pH 5.0 buffer soiution prepared in the following manner.
To 250 mL of 0.2M potassium dihydrogen orthophosphau add
2M sodium hydroxide until the pH reaches 5.0 and then add
sufficient waterto produce 1000 mL.

MobJ1e phase B 20 volumes of acetonitrile and 80 volumes of
the pH 5.0 buffer solution.

Use the following gradient conditions:

Equilibrate the column with the mobile phase ratio
established during system suitability. Inject freshly prepared
solution (I) and immediately after the elution of the
amoxicillin peak start. a linear gradient elution to reach a
mobile phase ratio A:B of 0: I 00 over 25 minutes. Continue
the chromatography with mobile phase B for a further

. IS minutes. Equilibrate the column for 15 minutes with the
starting mobile phase ratio established during system
suitability before the next injection.

Inject mobile phase A using the same elution gradient to
obtain a blank.

SYSTEM SUITABILITY

Equilibrate the column with a mobile phase ratio A:B of
92:8. The test is not valid unless, in the chromatogram
obtained with solution (3), the resolution factor between the
peaks due to amoxicillin and cefadroxil is at least 2.0.
If necessary .adiusr the ratio A:B of the mobile phase.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak with a retention time relative to
amoxicillin of about 4.1 (amoxicillin dimer) is not greater
than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram 0 btained with
solution (2) (l%).

Disregard any peak corresponding to the principal peak in
the chromatogram obtained with solution (4) and any peaks
due to excipients,

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Disperse) with shaking, a quantity of the oral suspension
containing the equivalent of 0.25 g of amoxicillin in 400 mL
of waterJ add sufficient water to produce 500 mI.., mix and
filter.

(2) 0.05% wlv of amoxicillin trihydrore BPCRS and 0.02% wlv
of lithium clauulanate EPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with a<cade<yMyi nlica gelfor chromatography (5 urn) (Hypersil
ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

5 volumes of methanol and 95 volumes of a 0.78% wlv
solution of sodium dihydrogen orthophosphate monohydrate,
adjusted to pH 4.4 with orthophosphori< acid.
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SYSTEM SUITABILITY

The assayis not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the peaks due
to amoxicillin and lithium clavulanate is at least 3.5 and the
symmetry factor of the peakdue to lithium clavulanate is at
most 1.5.

DETERM.INATION OF CONTENT

Determine the weight per mL of the oral suspension,
Appendix V G, and calculate the content of C16HI~305S
and of C8H9NO~)j weightin volume, using the declared
content of CtJll9N30jS in amoxkilJin trihydrate BPCRS and
the declared content of CaHaLiNO j in lithium
davulanate EPCRS. Each mg of CsHaLiNOj is equivalent to
0.9711 mg of CaH,N05.
Repeat the procedure using a portion of the oral suspension
that has been storedat the temperature and for the period
stated on the labelduringwhich it may be expectedto be
satisfactory for use.

STORAGE
The Oral Suspensionshould be kept at the temperature and
used within the period staled on the label.

LABELLING
The quantity of Amoxicillin Trihydrate is stated in terms of
the equivalent amountof arnoxlcillin, and the quantity of
Potassium Clavulanate is stated in terms of the equivalent
amount of c1avulanic acid.
The label states that the preparation containsa penicillin.

Co-amoxiclav Tablets
Amoxicillin and Potassium Clavulanate Tablets

Acdon and use
Penicillin antibacterial + beta-Iactamase inhibitor.

DEFINITION
Co-amoxictav Tablets containAmoxicillin Trihydrate and
eitherPotassium Clavulanate or Diluted Potassium
Clavulanate.
The tablets comply with therequirements statedunder Tablets and
with thefollowing requirements.

Content of amoxiclllln, CI~1~30SS
90.0 to 105.0% of the stated amount.

Content of clavulaalc acid, C8H~Os
90.0 to 105.0% of the stated amount.

IDENTIFICATION
Carryout the method for thin-layer chromatography,
Appendix ill AJ using the following solutions.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 0.4 g of clavulanic acid in 100 mL of a mixture
of 4 volumesof methanol and 6 volumes of O.lM mixed
phosphate buffer pH 7.0 and lilter.

(2) 0.4% wlv of lithium daoukmateEPCRS and 0.8% wlv of
amoxiciUin trihydrate BPCRS in a mixture of 4 volumesof
methanol and 6 volumes of 0.1M mixedphosphate buffer
pH 7.0.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel Fas, precoared plate (Merck silica gel 60
Fasc plates aresuitable). Impregnate the plate by spraying it
with a 0.1% wlv solutionof disodium edetaain mixed
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phosphare buffer pH 4.0 and allow to dry overnight. Activate
the plate by heatingat 105° for 1 hour justprior to use.
(b) Use the mobile phase described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in airand examine under
ulcravioler lighr (254 nm).

MOBILE PHASE

1 volume of buum-l-ol, 2 volumes ofa 0.1% w/v solutionof
disodium edeuue in mixedplw,phate buffer pH 4.0, 6 volumes of
glacial a~cic add and 10 volumes of butylacetate.

CONFIRMATION

The principal spots in the chromatogram obtained with
solution (I) correspond in position and colour to those in the
chromatogram obtainedwith solution (2).

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolurion le5t for tabkts and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 75 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

Carry out the method for liquidchromarography,
Appendix ill D, using the following solutions.
(I) After 45 minutes withdraw 20 mL of the medium and
filter through a 0.45-~m membrane filter, discarding the first
10 mL of filtrate, Use the liltered medium, diluted with waler
if necessary, to produce a solution containing the equivalent
of 0.025% wlv of amoxici1lin.
(2) 0.025% wlv of amoxiciOin rrihydrate BPCRS and
0.01% wlv of lirhium daoulanate EPCRS in waler.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described underAssay may
be used.

DETERJ.'dINATION OF CONTENT

Calculate the total content of amoxicillin, C16H19N30SS, and
of clavulanic acid, CsHgNOs, in the medium from the
chromatograms obtainedand using the declared content of
C,,;l!19N,05S in amoxicillin rrihydrate BPCRSand the
declared content of CsHsLiNOj in lithium
clavulanate EPCRS. Each mg of CsHsLiNOj is equivalent to
0.9711 mg of CaH,N05.

Clawlanate polymer and other fluorescent impurities
Carry out the method for fluorescence specrrophorom"'Y,
Appendix II E, using the following fresWyprepared solutions.

(I) To a quantity of the finely powdered tablets containing
the equivalent of 0.1 g of clavulanic acid add 50 mL of a
O.IM phosphate buffer solution pH 5.0, prepared as
described below, stir until the sampleis evenlydispersed and
add sufficient of the buffer solution to produce 100 mL.
Shake the solution vigorously for 1 minute, shake
mechanically for 5 minutes and then with the aid of
ultrasound for 5 minutes and lilter through a 0.45-~m lilter.
To prepare the buffer solution dissolve 15.6 g of sodium
dihydrogen orthophosphate in 800 mL of waler, adjust the pH
to 5.0 using 1M sodium hydroxide and add sufficient waterto
produce 1000 OIL

.',
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(2) Prepare a solution containing 0.42 ug per mL of quinine
sulfate BPCRS in O.5M sulfun'c acid. [NOTE: The fluorescence
of quinine sulfate is 118 times more intense (han mat of an
equivalent concentration of c1avuJanate polymer.]

PROCEDURE

Measure thefluorescence of the solutions usingan excitation
wavelength of 360 run and an emission wavelength of
440 om) using the phosphate buffer solution in the reference
cell.

UMITS

The fluorescence obtained with solution (1) is not more
intensethan thatobtained with solution (2) (5%wb«,
calculated withrespect to the contentof c1avuJanic acid).

Related substances
Carryout the method for liquid chromatography,
Appendix ill D, usingthe following solutions.
(1) Disperse a quantity of the powdered tablets containing
the equivalent of 30 mg of amoxiciUin in 15 mL of mobile
phaseA with the aid of ultrasound for 20 minutes, with
occasional shaking. Add sufficient mobile phaseA to produce
20 mL and filter through a 0.45-~m membrane filter.

(2) Dilute I volume of solution (1) to 100 volumes with
mobile phase A.

(3) 0.0004% wlv of cefadroxil Bl'CRS and 0.003% wlv of
amoxiciOin trihydraze BPCRS in mobile phase A.
(4) 0.075% wlv of liihiumcknmlanate El'CRS in mobile
phaseA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel' column (25 ern x 4.6 mm) packed
with octadecy/si1yl silica gelfor chromawgraphy (5 pm) (Hypersil
ODS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flowrateof 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 run.

(!) Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phase A 1 volume of acetonitrile and 99 volumes of a
pH 5.0 buffer solution prepared in the following manner.
To 250 mL of 0.2M pouusium dihydrogen orthophosphale add
2M sodium hydroxide until the pH reaches 5.0 and then add
sufficient waterto produce 1000 mL.
Mobile phase B 20 volumes. of acetonitrile and 80 volumes of
the pH 5.0 buffer solution.
Use the following gradient conditions:
Equilibrate the column with the mobile phaseratio
established during system suitability, Inject fresWy prepared
solution (1) and immediately after the elution of the
amoxiciUin peak start a linear gradient elutionto reach a
mobilephaseratio A:B of 0:100 over25 minutes. Continue
the chromatography with mobile phase B for a further
15 minutes. Equilibrate the column for 15 minutes with the
starting mobilephase ratio established during system
suitability before the next injection.
InjectmobilephaseA using the same elution gradient to
obtain a blank.

SYSTEM SUITABILITY

Equilibrate the columnwith a mobile phase ratio A:B of
92:8. The test is not valid unless, in the chromatogram
obtained withsolution (3), the resolution factor between the

Co-amoxiclav Preparations 111-437

peaksdue to'amoxrculin and cefadroxil is at least 2.0.
If necessary- adjust the ratio A:Bof the mobile phase.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakwitha retention time relative to
amoxiciUin of about 4.1 (amoxicillin dimer) is not greater
than twice the area of theprincipal peak in the
chromatogram obtained withsolution (2) (2%);
the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (1%).

Disregard any peak corresponding to the principal peakin
the chromatogram obtained withsolution (4).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions.
(1) Dissolve, with shaking, a quantity of the powdered tablets
containing me equivalent of 0.25 g of amoxicillin in 400 mL
of water, add sufficient waterto produce 500 mL, mix and
filter.

(2) 0.05% wlv of amoxicillin trihydrate Bl'CRS and 0.02% wlv
of lithium davulanateEPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column(25 ern x 4.6 mrn) packed
with ocuulecyhilyl silica gelfor chromatography (5 um) (Hypersil
ODS 5 urn is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flow rateof 2 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 220 om.
(!) Inject 20 J1L of each solution.

MOBILE PHASE

5 volumes of methanol and 95 volumes of a 0.78% wlv
solution of sodium dihydrogen orthophosphate monohydrate,
adjusted to pH 4.4 with orthophosphoric acid.

SYSTEM SUITABILITY

The assay is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the peaksdue
to amoxicillin and lithium clavulanate is at least 3.5 and the
symmetry faaor of the peakdue to lithium c1avulanate is at
most 1.5.

DETERMINATION OF CONTENT

Calculate the contentof Cl6HI9N30jS and of CaHgNOj in
the tablets using the declared contentof C1JIIgN"305S in
amoxicilJin tn'hydrate BPCRSand the declared content of
CsH,LiNO, in lithium davukmau El'CRS. Each mg of
C.H,LiNO, is equivalent to 0.9711 mg of C.H.NO,.

STORAGE
Co-amoxiclav Tablets should be protected from light and
stored in an airtight container.

LABELLING
The quantity of Amoxicillin Trihydrate is statedin terms of
the equivalent amountof amoxlcillin, and the quantity of
Potassium Clavulanate is stated in terms of the equivalent
amount of clavulanic acid.
The label states that thepreparation contains a penicillin.
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Co-amoxiclav Dispersible Tablets
Dispersible Co-amoxiclav Tablets
Dispersible Amoxicillin and Potassium Clavulanate Tablets
Amoxicillin and Potassium Clavulanate Dispersible Tablets

Action and use
Penicillin antibacterial + beta-Iaetamase inhibitor.

DEFINITION
Co-amoxidav Dispersible TabletscontainAmoxicillin
Trihydrate and eitherPotassium Clavulanate or Diluted
Potassium ClavuJanate in a suitable dispersible basis.
TIre tablets complywith the requirements stated under Tab/en and
wieh thefollowing requirements.

Content of amoxlcillin, C,oH,,N,O,S
90.0 to 110.0% of the stated amount.

Content of clavulanlc acid, CsH,NO,
90.0 to 110.0% of the stated amount.

IDENTIFICATION
Carry out the method for thin-layer chromarography,
Appendixill A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 0.4 g of clavulanic acid in 100 mL of a mixture
of 4 volumes of methanol and 6 volumes of O.lM mixed
phosphate buffer pH 7.0 and filter.

(2) 0.4% wlv of lithium clavulanate EPCRS and 0.8% wlv of
amox;cilJin trihydrate BPCRS in a mixture of 4 volumes of
methanol and 6 volumes of O.lMmixedphosphate buffer
pH 7.0.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel F", precoated plate (Merck silica gel 60
F254 plates are suitable). Impregnate the plate by spraying it
with a 0.1% wlv solution of disodium edetate in mixed
phosphate buffer pH 4.0 and allow to dry overnight. Activate
the plate byheatingat 1050 for 1 hourjust prior to use.
(b) Use the mobile pbase described below.

(c) Apply 1 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in airand examineunder
ultraviolet lighe (254 nm).

MOBILE PHASE

1 volume of butan-l-ei, 2 volumes of a 0.1 % wlv solution of
disodium edetate in mixedphosphate buffer pH 4.0, 6 volumes of
glacial acetic add and 10 volumes of butyl aettate.

CONFIRMATION

The principal spots in the chromatogram obtained with
solution (1) correspond in position and colour to those in the
chromatogram obtained with solution (2).

TESTS
Disintegration
Comply with the requirements for Dispersible Tablets.

Clavulanate polymer and other fluorescent impurities
Carryout the method forfluorescence spectrophotometry,
Appendix n E, using the following freshly prepared solutions.

(I) To a quantity of the finely powdered tablets containing
the equivalent of 0.1 g of clavulartic acid add 50 mL of a
O.lM phosphate buffer solution pH 5.0, prepared as
described below, stiruntil the sample is evenlydispersed and
add sufficient of the buffer solution to produce 100 mL.
Shake the solutionvigorously for 1 minute, shake
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mechanically fo~ 5 minutes and then with the aid of
ultrasound for 5 minutes and filter through a 0.45-J.lrn filter.
To prepare the buffer solution dissolve 15.6 g of sodium
dihydrogen orrhophosphate in 800 mL of waeer, adjust the pH
to 5.0 using 1Msodium hydroxide and add sufficient water to

produce 1000 mL

(2) Prepare a solutioncontaining 0.42 J.lg per mL of quinine
sulfate BPCRS in O.5M su/fun, acid. [Nom, The ftuorescence
of quinine sulfate is 118 times more intense thanthat of an
equivalent concentration of clavulanare polymer.]

PROCEDURE

Measure thefluorescence of the solutions using an excitation
wavelength of 360 nm and an emission wavelength of
440 nm, usingthe phosphate buffer solutionin the reference
cell.

LIMITS

The fluorescence obtained withsolution (1) is not more
intense thanthatobtained withsolution (2) (5% wlw,
calculated with respect to the contentof clavulanic acid).

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Disperse a quantity of the powdered tablets containing
the equivalent of 30 mg of amoxicillin in 15 mL of mobile
phaseA with the aid of ultrasound for 20 minutes, with
occasional shaking. Add sufficient mobilephaseA to produce
20 mL and filter through a 0.45-~m membrane filter.

(2) Dilute 1 volume of solution (I) to 100 volumes with
mobile phase A.

(3) 0.0004% wlv of ufodroxilBPCRS and 0.003% wlv of
amaxiciOin .rihydrate BPCRS in mobile phase A.

(4) 0.075% wlv of liehium davuianate EPCRS in mobile
phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with ocladecylsilyl silica gelfor chromatography (5 J1Ill) (Hypersil
ODS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 urn.
(I) Inject 50 ~L of each solution.

MOBILB PHASE

Mobile phase A I volume of acetom·trik and 99 volumes of a
pH 5.0 buffer solution prepared in the following manner.
To 250 mL of 0.2M potassium dihydrogen orrlwphosphate add
2M sodium hydroxide until the pH reaches 5.0 and then add
sufficient water to produce 1000 mL
Mobile phase B 20 volumes of aa"'mitrile and 80 volumes of
the pH 5.0 buffer solution.
Use the following gradient conditions:
Equilibrate the column with the mobile phase ratio
established during system suitability. Inject freshly prepared
solution (1) and immediately after the elution of the
amoxicillin peakstart a linear gradient eJution to reacha
mobilephase ratio A:B of 0:100 over25 minutes. Continue
the chromatography with mobilephase B for a further
15 minutes. Equilibrate the columnfor 15 minutes with the
starting mobilephase ratio established during system
suitability before the next injection.
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Inject mobilephase A using the same elution gradient to

obtain a blank.

SYSTEMSUITABILITY

Equilibrate the column with a mobile phase ratio A:B of
92:8. The test is not valid unless, in the chromatogram
obtained withsolution (3), the resolution factor between the
peaksdue to amoxicillin and cefadroxil is at least2.0.
If necessary adjust the ratio A:B of the mobile phase.

LIMITS

In the chromatogram obtainedwith solution (1):
the area of any peakwith a retention time relative [0

amoxicillin of about 4.1 (amoxicillin dimer) is not greater
thantwice the area of the principal peak in the
chromatogram obtainedwith solution (2) (2%);
the area of any othersecondary peak is not greater thanthe
area of the principal peak in the chromatogram obtained with
solution (2) (1%).
Disregard anypeak corresponding to the principal peak in
the chromatogram obtainedwith solution (4).

ASSAY
Weigh aod powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions;
(1) Dissolve, withshaking, a quantity of the powdered tablets
containing the equivalent of 0.25 g of amoxicillin in 400 mL
of water, add sufficient water to produce 500 ml; mix and
filter.
(2) 0.05% wlv of amoxi#lin trihydrau BPCRS and 0.02% wlv
of lithium clavulanau EPCRS in water.

CHROMATOGRAPHiC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsiJyl SIlica gelfor chromatography (5 urn) (Hypersil
ODS 5 j1IIl is suitable).
(h) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

5 volumes of methanol and 95 volumes oCa 0.78% wlv
solution of sodium dihydrogen orthophosphate monohydrate,
adjusted to pH 4.4 with orthopho,phori< acid.

SYSTEM SUITABILITY

The assay is not valid unless, in the chromatogram obtained
with solution (2), the resolution foaor between the peaksdue
to amoxicillin and lithiumc1avulanate is at least 3.5 and the
symmetry factor of the peakdue to lithium clavulanate is at
most 1.5.

DBTERMINATfON OF CONTENT

Calculate the content of C,oH••N,O,S and of CaH.NO, in
the tablets usingthe declared content of CIJfl~:305S in
amoxiciUin trihydrate BPCRS and the declared contentof
CsHsLiNO, in lithium davukmate EPCRS. Each mg of
CsHsUNO, is equivalent to 0.9711 mg of CaH.NO,.

STORAGE
Co-amoxiclav Dispersible Tablets should be protected from
light and stored in an airtight container.

Co-beneldopa Preparations 111-439

LABELLING
The quantity of Amoxicillin Trihydrate is stated in terms of
the equivalent amount of amoxicillin, and the quantity of
PotassiumClavulanate is stated in terms of me equivalent
amount of clavulanic acid.
The label states that the preparation containsa penicillin.

Co-beneldopa Capsules
Benserazide Hydrochloride and Levodopa Capsules

Action and use
Dopa decarboxylase inhibitor + dopamine precursor;
treatment of Parkinson's disease.

DEFINITION
Co-beneldopa Capsules contain Benserazide Hydrochloride
and Levodopa in the proportions, by weight, 1 part
benserazide to 4 parts levodopa.
The capsules comply with the requirements Slated under Capsules
and wi,h'he following requirements.

Content ofbenserazide, ClOHtsN30S
95.0 to 105.0% of the stated amouot.

Content of'Ievedopa, C~llN04
95.0 to 105.0% of the statedamount.

IDENTIFICATION
A. Carry out the method for thin-layer chroma'ography,
AppendixIII A, using the following solutions.
(I) Shake a quaotity of the capsule contents containing 0.2 g
of Levodopa with 40 mL ofO.IM hydrochlori< acidfor
10 minutes, filterand use the filtrate.
(2) 0.5% wlv of levodopa BPCRS in O.IM hydrochlori< acid.
(3) 0.14% wlv of benserazide hydrochloride BPCRS in
O.IM hydrochloric add.

CHROMATOGRAPHIC CONDITIONS

(a) Use a precoated cellulose plate (Merck plates are suitable).

(h) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 10 cm.
(e) Afterremoval of the plate, dry in a current ofwann air
for 5 minutes, spray with dilute phosphomolybdotungstk reagent,
dry in a current of wann airfor 30 seconds and spray witha
10%wlv solution of sodium hydroxide.

MOBILE PHASE

10 volumes of a 10% vlv solution of hydrochloric acid,
20 volumes of water and 70 volumes of propan-2-o1.

CONFIRMATION

.The chromatogram obtained with solution (1) shows two
clearly separated spots, the spot with the higher Rf value
corresponds to that in the chromatogram obtained with
solution (2) and the spot with the lower Rfvalue corresponds
to that in the chromatogram obtained with solution (3).
B. In the Assay, the chromatogram obtained with solution
(1) exhibits two peakswith the same retention times as those
due to benserazide and levodopa in the chromatogram
ohtained with solution (2).

TESTS
Dlssoludon
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII BI.
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TEST CONDITIONS

(a) Use Apparatus 2, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of 0.1'1 hydrochloric acid, at a temperature of
37°, as the mediwn.

PROCEDURE

Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.
(1) Mer 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, dilutedwith the mobilephase
if necessary, to produce a solution expectedto contain the
equivalent of 0.004% w/v of Levodopa.
(2) Dilute I volume of a 0.1 % wlv solution of
levodopa BPCRS in 0.1'1 orrhophosphoric acid [0 25 volumes
with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Assay may
be used. Disregard me peakdue to benserazide.

DETERMINATION OF CONTENT

Calculate the total content of levodopa, C9HIlN04) in the
mediwn using the declared content of C9HnN04 in
leuodopa BPCRS.

Related substances
A. Cany out the method for liquidchromawgraphy,
Appendix III D, using the following solutions. Use freshly
prepared solutiatiS. Store and inject them at if, using a cooled
aUlosampier.
Prepare a solutioncontaining 0.05Mpotassium dihydrogen
orthophosphate and 0.005M sodium decanesulfonate, adjusted to
pH 3.0 using orrhophosphoric acid (solution A).

(1) Dissolve a quantity of the capsulescontaining the
equivalent of 0.150 g ofbenserazide in 50 mLof
ac<tonitrile RI and 225 mL of methanol and mix for
5 minutes. Add 600 mL of solution A and mix, add 5-10
drops of oaand and dilute to 1 litre witha sufficient amount
of solutionA.
(2) Dilute I volume of solution (I) to 100 volumes with
mobilephase. Dilute 1 volumeof this solution to 5 volumes
with the mobile phase.
(3) 0.05% wlv of Ievodopa BPCRS, 0.015% wlv of benserazide
hydrochloride BPCRS, 0.00015% wlv of benserazide
impurity A BPCRS and 0.0003% w/v of benserazide
impurity B BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 cm x 4.0 mm) packed
with oaylsilyl silica gelfor chromawgraphy (5 urn) (Lichrospher
100 RP8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 om.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 5 times the
retention time of benserazide.

MOBILE PHASE

4.5 volumes of acetonitrile Rl, 25 volumes of methanol and
70.5 volumes of a solution containing 0.05Mof potassium
dihydrogen orrhophosphate and 0.005M of sodium
decanesulfonate, previously adjusted to pH 3.6 with
orrhophosphorU: acid.
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When the chromatograms are recorded under the prescribed
conditions, the relative retentions withreference to
benserazide (retention time about 7 minutes) are: levodopa,
about 0.3; benserazide impurity A, about 0.7 and benserazide
impurity B, about 3.2.

LIMITS

In the chromatogram obtained withsolution (1):

the area of any peak corresponding to benserazide impurity B
is not greater than 0.35 times the area of the corresponding
peak in the chromatogram obtained with solution (3) (0.7%);

the area of any peak corresponding to benserazide impurity A
is not greater than 0.5 times the area of the corresponding
peak in the chromatogram obtainedwith solution (3) (0.5%);
the areaof any othersecondary peak is not greater than the
area of the peak due to benserazide in the chromatogram
obtained with solution (2) (0.2%);

the sum of aU secondary peaksis not greater 1.5%.
Disregard any peak with an area not greater thanhalf the
area of the peak due to benserazide in the chromatogram
obtained with solution (2) (0.1%).

B. Carryout the method for thin-layer chromatography,
Appendixill A, using the following solutions.
(I) Prepare immediately before use;shakea quantity of the
contents of the capsules containing 0.1 g of Levodopa with
10 mL of a mixtureof equal volumes of anhydrous formic acid
and methanol.
(2) Dilute I volume of solution (I) to 200 volumes with
methanol.
(3) Equal volumes of solution (I) and a solution prepared by
dissolving 30 mg of L-tyrosme in I mL of anhydrous formic
acidand diluting to 100 mL with methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a precoated cellulose plate (Merck plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply separately to the plate, as bands 20 mm long,
10 Il1. of each of solutions (I) and (2) and 20 ~L of solution
(3) and dry in a current of air.

(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate, dryin a current ofwann air,
spray with a freshly prepared mixture containing equal
volumes of a 10%wlv solutionof iron(l1I) chloride hexahydrate
and a 5% w/v soludon of potassium hexacyanoferrate(l1I) and
examine the plate immediately.

MOBILE PHASE

10 volumes of a 10% vlv solution of hydrochlon'c acid,
20 volumes of water and 70 volumesof propan-2-oI.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows a distinct band, at a higher Rf value than
the principal band, which is more intense than the band in
the chromatogram obtained with solution (2).

UMITS

Any secondary band in the chromatogram obtained with
solution (1) is not more intense than the band in the
chromatogram obtained with solution (2) (0.5%).

ASSAY
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions.
(I) Shake a quantity of the mixed contents of 20 capsules
containing 0.1 g of Levodopa with 80 mL of
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O.IM onhophosphoiic acid for 5 minutes, mix with the aid of
ultrasound for 30 minutes, cool, addsufficient
v.1M OrilWphOip}wi"k uf-"'id to produce- 100 ml. and mix. Filter
the resulting solution through a O.4S-J.lm filter (W'hatman
GF/C is suitable), discarding the first 5 mL of filtrate, and
dilute I volume of the filtrate to 10 volumes with the mobile
phase.

(2) 0.029% wlv of benserazide hydrochloride BPCRS and
0.1 % wlv of Ieoodopa BPCRS in O.IMorthophosphoric acid.
Dilute 1 volume to 10 volumes with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4 mm) packed
with octylsilyl silica gelfor chromatography (5 11m) (Lichrospher
RP8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Dissolve 4.76 g of potassium dihydrogen orthophosphate in
800 mLof water, adding 200 mL of acetonitrile Rl and
1.22 g of sodium decanesulfonate and adjusting the pH to 3.5
with orthophosphoric acid.

The chromatogram obtained withsolution (2) shows two
principal peaks; the retention time of the peakdue to
benserazide is about three times thatof the peakdue to
levodopa. .

DETERMINATION OF CONTENT

Calculate the contentOfCIOHlSN30S and ofC9H11N04 in
the capsules using the declared contents of CIOHlSN30S in
benserazide hydrochloride BPCRS and of C,HlINO. in
leoodopa BPCRS respectively.

STORAGE
Co-beneldopa Capsules should be protected from moisture.

LABELLING
The quantity of Benserazide Hydrochloride is statedin terms
of the equivalent amountof benserazide.

IMPURITIES
The impurities limited by the requirements of this
monograph includeimpurities A and B listed under
Benserazide Hydrochloride.

Co-beneldopa Prolonged-release
Capsules
Prolonged-release Co-beneldopa Capsules
Benserazide Hydrochloride and Levodopa Prolonged-release
Capsules
Prolonged-release Benserazide Hydrochloride and Levodopa
Capsules
Co-benddopa Prolonged-release Capsules from different
manufacturers, whilst complying with the requirements of the
monograph, are not interchangeable unless otherwise justified and
authorised.

Action and use
Dopa decarboxylase inhibitor + dopamine precursor;
treatment of Parkinson's disease.

Co-beneldopa Preparations 111-441

DEFINITION
Co-beneldopa Prolonged-release Capsules contain
Benserazide Hydrochloride and Levodopa. 111t:y are
formulated so that the medicament is released over a period
of several hoUIS.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Benserazide and Levodopa.
The dissolution profile reflects me in vivo performance which
in rum is compatible with the dosageschedulerecommended
by the manufacturer.
The capsules comply with the requirements Slated under Capsules
and with thefollowing requirements.

Content of benseraxlde, CloHlsN'30S
95.0 to 105.0% of the stated amount.

Content of levodopa, C9HllN0 4
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix III A) usingthe following solutions. Carry out the
testprotected from light and prepare the sduuons immediately
before use.
(I) Shake a quantity of the capsule contents containing 0.2 g
of Levodopa with 40 mL of O.IM methanolie sulfuric acidfor
10 minutes,filter anduse the filtrate.
(2) 0.5% wlv of Ieuodopa BPCRS in O.IMmethanolic sulfuric
acid.
(3) 0.142% wlv of benserazide hydrochloride BPCRS in
O.IM methanolie sulfilric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a precoated cellulose plate (Merck plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 10 em,

(e) Afterremoval of the plate,dry in a current of warm air
for S minutes) spray withdilute phosphomolybdotungsti€ reagent,
dry in a current of warmair for 30 seconds and spray witha
10% wlv solution of sodium hydroxide.

MOBILE PHASE

10 volumesofa 10% vtv solutionof hydrrxhlon'c acid,
20 volumes of waterand 70 volumes of propan-2-ol.

CONFIRMATION

The chromatogram obtained withsolution (I) shows two

clearly separated spots, the spot with the higher Rf value
corresponding to the spot in the chromatogram obtained with
solution (2) and the spot with the lower Rf value
corresponding to the spot in the chromatogram obtained with
solution (3).

B. In the Assay) the chromatogram obtained with solution
(1) exhibits two peaks with the sameretention times as those
due to benserazide and levodopa in the chromatogram
obtained with solution (2).

TESTS
Related substances
Carry our the method for liquid chromatography,
Appendix ill D. using the following solutions. Use freshly
prepared solutions. Store and injut them at 4', using a cookd
autosampler.
Prepare a solutioncontaining O.OSM potassium dihydrogen
orthophosphate and 0.005M sodium ci«anesulfonate, adjusted to

pH 3.0 using onhophosphoric acid (buffer solution).
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(1) Dissolve a quantity of the contents of the capsules
containing the equivalent of 0.150 g of benserazide in 50 mL
of acetonitrile and 225 mL of methanoi and mixfor 5 minutes.
Add 600 mL of the buffer solution and mix, add 5-10 drops
of oaand and dilutewith sufficient of the buffer solution to

producea solution containing the equivalent of 0.0150% wlv
of benserazide.
(2) Dilute I volume of solution (1) to 100 volumes with
mobile phase. Dilute 1 volumeof this solutionto 5 volumes
with the mobile phase.
(3) 0.05% wlv of levodopa BPCRS, 0.015% wlv of benserazide
hydrochloride BPCRS, 0.00015% wlv of benserazide
impurity A BPCRS and 0.0003% wlv of benserazide
impurity B BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.0 mm) packed
with oetylsilyl silica gelfor chromatography (5 urn) (Lichrospher
100 RP8 is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flow rate of 1.2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of220 urn.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

4.5 volumes of acetonitrile, 25 volumes of methanol and
70.5 volumes of a 0.05M solution of potassium dihydrogen
onhophosphate and 0.005M of sodium deamesulfonate, adjusted
to pH 3.6 with onhophosphom acid.
When the chromatograms arerecorded underthe prescribed
conditions, the relative retentions withreference to
benserazide (retention time ;;;;: about7 minutes) are:
levodopa =aboutO.3j benserazide impurity A =about0.7;
benserazide impurity B =about3.2.

LIMITS

In the chromatogram ohtained with solution (I):

the area of any peakcorresponding to benserazide impurity A
is not greater than the area of the corresponding peakin the
chromatogram obtained with solution (3) (1.0%);

the area of any peakcorresponding to benserazide impurity B
is not greater than0.6 times the area of the corresponding
peak in the chsomatogram ohtained with solution (3) (1.2%);

the area of any othersecondary peak is not greater than the
area of the peakdue to benserazide in the chromatogram
obtained with solution (2) (0.2%);

the total impurity content is not greater than 2.4%.
Disregard anypeakwith an area less thanhalf the area of me
peakdue to benserazide in me chromatogram obtained with
solution (2) (0.1%).

ASSAY
Carry out the method for liquid chromaUJgraphy,
Appendix ill D, using the following solutions. Use freshly
prepared solutions. Store and inject them at if, using a cooled
asuosampler.
(1) Dissolve a quantity of the mixed contents of20 capsules
containing the equivalent of 0.125 g of benserazide in 50 mL
of acetonitrile and 225 mL of methanol and mix for 5 minutes.
Add 600 mL of buffer solution and mix, add 5-10 drops of
oaonot and dilutewith sufficient buffer solution to produce a
solution containing the equivalent of 0.0125% wlv of
benserazide.
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(2) 0.05% wlv ofievodopaBPCRS, 0.015% wlv of benserazide
hydrochloride BPCRS, 0.00015% wlv of benserazide
impun"ty A BI-'CRS and 0.0003%wiv of benserazide
impuniy B BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used. Use a detection wavelength of
220 nm for benserazide and 270 nm forlevodopa.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (2), the symmetry foetorof the peakdue to
levodopa is between 0.6 and 1.5.

DETERMINATION OF CONTENT

Calculate the content of CIOHISN30S and of CgH11NO" in
the capsules using the declared contentof CIOHISN30S in
benserozide hydrochloride BPCRS and the declared content of
C9HllNO. in levodopa BPCRS.

LABELLING
The quantity of Benserazide Hydrochloride is stated in terms
of the equivalent amountof benserazide.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A and B listedunder
Benserazide Hydrochloride.

Co-beneldopa Dispersible Tablets
Dispersible Co-heneldopa Tablets

Dispersible Benserazide Hydrochloride and Levodopa
Tablets

Action and use
Dopa decarboxylase inhibitor + dopamine precursor;
treatment of Parkinson's disease.

DEFINITION
Co-beneldopa Dispersible Tabletscontain Benserazide
Hydrochloride and Levodopa in the proportions, by weight,
1 partbenserazide to 4 pans levodopa in a suitable
dispersible basis.
The tablets comply with the requirements staled under Tablets and
with thefollowing requirements.

Content ofbenserazide, C1oH"IsNJOs
93.0 to 105.0%of the stated amount.

Content of levodopa, ~HlINO"
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-l4yer chromatography,
Appendix m A, using the following solutions. Cany out the
us, pro,.eud from lightand prepare the solmums immedia,.1y
before use.
(1) Shake a quantity of the powdered tablets containing 0.2 g
of Levodopa with 40 mL of 0.1 M hydrochlori< acidfor
10 minutes, filter and use the filtrate.
(2) 0.5% wlv of levodopa BPCRS in O.IM hydrochlori< acid.
(3) 0.14% wlv of benserozide hydrochloride BPCRS in
O.IM hydrochlori< acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a precoated cellulose plate (Merck plates are suitable).

(b) Use the mobile phase as described below.
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(c) Apply 2 ~L of each solution.

(d) Develop the plate to 10 em.

(e) Afterremoval of the plate, dry in a current of warm air
for 5 minutes, spray with dilute phosphomolyhdotungstk reagent,
dry in a current of warmair for 30 seconds and spray with a
10% wlv solution of sodium hydroxide.

MOBILE PHASE

10 volumes of a 10% v/v solution of hydrochlo,u acid,
20 volumes of water and 70 volumes of propan-2-of.

CONFIRM.ATION

The chromatogram obtained with solution (1) shows two
clearly separated spots, the spot with the higherRf value
corresponds to that in the chromatogram obtained with
solurion (2) and the spot with the lowerRf value corresponds
to that in the chromatogram obtainedwi.th solution (3).
B. In the Assay, the chromatogram obtained withsolution
(1) exhibits two peaks with the same retention times as those
due to benserazide and levodopa in the chromatogram
obtained with solution (2).

TESTS
Related substances
A. Carry out the method for liquidchronuuography,
AppendiX'III D, using the following solutions. Use freshly
prepared solutions. Store and inject them at 4', using a cooled
autosampler.
Prepare a solution containing 0.05Mpotassium dihydrogen
olthophosphate and 0.005M sodium deconesulfonate, adjusted to
pH 3.0 using onhophosphonc acid (solution A).

(I) Dissolve a quantity of the tablets containing the
equivalent of 0.150 g of benserazide in 50 mL of
acetonitrile Rl and 225 mL of methanol and mix for
5 minutes. Add 600 mL of solution A and mix, add 5-10
drops of ocumd and dilute to 1 litre withsufficient of
solutionA.
(2) Dilute 1 volume of solution (I) to 100 volumes with
mobile phase. Dilute 1 volume of this solution to 5 volumes
with the mobilephase.
(3) 0.05% w/v of levodopa BPCRS, 0.015% wlv of benserazide
hydrochloride BPCRS, 0.00015% wlv of benserazide
impun·'y A BPCRS and 0.0003% wlv of benserazide
impun'ty B BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.0 mm) packed
with octylsifyl silica gelfor chromawgraphy (5 urn) (Lichrospher
100 RP8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.2 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of220 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 5 times the
retention time of benserazide.

"lOBILE PHASE

45 volumesof acetonitrile Rl, 25 volumes of methanol and
705 volumes of a O.05M solution of potassium dihydrogen
onhophosphate and 0.005M of sodium decaneudfonase, adjusted
to pH 3.6 with orthophosphoric acid.
When the chromatograms are recorded underthe prescribed
conditions, the relative retentions with reference to
benserazide (retention time about 7 minutes) are: levodopa,
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about 0.3; benserazide impurity A, about 0.7; benserazide
impurity B, about 3.2.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding to benserazide impurity B
is not greater than half the area of the corresponding peak in
the chromatogram obtained with solution (3) (1.0%);

the area of any peakcorresponding to benserazide impurity A
is not greater thanhalf the area of the corresponding peakin
the chromatogram obtained with solution (3) (0.5%);

the area of any other secondary peak is not greater than the
area of the peak due to benserazide in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any secondary pMks is not greater than
10 times the area of the peakdue to benserazide in the
chromatogram obtained with solution (2) (2.0%).

Disregard any peakwith an area Jess than half the area of the
peakdue to benserazide in the chromatogram obtainedwith
solution (2) (0.1 %).

B. Carry out the method for thin-layer chromatography,
Appendix ill AJ using the following solutions.
(1) Prepare immediately before use; shakea quantity of the
tablets containing 0.1 g of Levodopa with 10 mL of a
mixture of equal volwnes of anhydrous formic add and
methanol.
(2) Dilute 1 volume of solution (1) to 200 volumes with
methanol.
(3) Equal volumes of solution (I) and a solution prepared by
dissolving 30 mg of L-lyrosil1e in 1 mL of anhydrous formic
acidand diluting to 100 mL with methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a precoated celluwse plate (Merck plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply separately to the plate, as bands 20 mm long,
10 ~L of each of solutions (I) and (2) and 20 ~L of solution
(3) and dry in a current of air.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate,dry in a current ofwann air,
spray with a freshly prepared mixture containing equal
volumes of a 10%wlv solution of iron(llI) chloride hexahydrate
and a 5% w/v solution of potassium hexacyancferratetttt} and
examine the plate immediately.

MOBILE PHASE

10 volumesof a 10% vlv solution of hydrochloric acid,
20 volumes of water and 70 volumes of propan-2-o1.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (3) shows a distinct band, at a higher Rf value than
the principal band, whichis more intense than the band in
the chromatogram obtained with solution (2).

LIMITS

Any secondary band in the chromatogram obtained with
solution (1) is not more intense thanthe band in the
chromatogram obtained with solution (2) (0.5%).

ASSAY
Weigh and powder20 tablets. Carry out the method for
liquidchromawgraphy, Appendix III D, using the following
solutions.
(1) Shake a quantity of the powdered tablets containing 0.1 g
of Levodopa with 80 mL ofO.IM otthophosphoric acid for
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5 minutes, mix with the aid of ultrasound for 30 minutes,
cool, add sufficient 0.1M orthophosphon", acid to produce
100 mL and mix. Filterthe resulting solution through a
0.45-~m filter (Whatrnan GF/C is suitable), discarding the
first 5 mL of filtrate, and dilute 1 volumeof the filtrate to
10 volumes with the mobilephase.
(2) 0.029% wlv of benseraaide hydrochloride BPCRS and
0.1 % wlv of Ieuodopo BPCRS in O.IM orthopho,phoric add.
Dilute 1 volume to 10 volumeswith the mobilephase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances test A may be used. Use a detection wavelength
of 220 nm for benserazide and 270 nm for levodopa.

SYSTEM SmTABIUTY

The chromatogram obtainedwith solution (2) shows two
principal peaks; the retention timeof the peakdue to
benserazide is about three times thatof the peak due to

levodopa.

DETERJ.'A.INATIONOF CONTENT

Calculate the content of ClOHI5N30j and of C9H llN04 in
the tablets using the declared contents of ClOH1sN'30j in
benserazide hydrachltJride BPCRS and of C,HlINO, in
leuodopa BPCRS respectively.

STORAGE
Co-beneldopa Dispersible Tablets should be protected from
moisture.

LABELLING
The quantity of BenserazideHydrochloride is statedin terms
of the equivalent amount of benserazide.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A and B listedunder
Benserazide Hydrochloride.

Cocaine Eye Drops
Acdon and use
Local anaesthetic.

DEFINITION
CocaineEye Drops area sterile solution of Cocaine
Hydrocbloride in Purified Water.

The eye drop, comply with the requirements staud under Eye
Preparations and with the following requirements.

Content of cocaine hydrochloride, C1,HuN04,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Add 5 mL of 0.2M ammonia to a volume of the eye drops
containing 40 mg of Cocaine Hydrochloride and extract with
two 5-mL quantities of dichloromethane, filter the extracts
througb a phase separating paper (Whatrnan IPS is suitable)
and evaporate to dryness. The infrared absorption spectrum of
the residue,Appendix Il A, is concordant with the reference
spectrum of cocaine (RS 071).

B. Yields reaction A characteristic of chlorides, Appendix VI.

TESTS
Acidity
pH, 25 to 5.0, Appendix V L.
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Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the followingsoiutions. For soiution
(I) dilute a volume of the eye drops with sufficient mobile
phase to produce a solution containing 0.04% wlv of Cocaine
Hydrochloride. Solution (2) contains 0.0008% wlv of
benz~ccgoninehydrate in the mobile phase. Solution (3)
contains 0.0008% wlv of benzoic add in the mobile phase.
Solution (4) contains0.0008% wlv each of benzoy/ecgonine
hydrate and benzoic add in solution (I).

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 em x 4.6 mrn) packed with
oaodecyhilyl5ilica gel/or chromatography (10 urn) (Partisil 10
ODS is suitable), (b) as the mobile phase with a flow rate of
2 mL per minutea mixture of 1 volume of 9Mperchlotic acid,
35 volumes of methanol and 64 volumes of waterand (c) a
detectionwavelength of 240 om.
The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution factor between the peaks
corresponding to benzoylecgonine and benzoic acid is
at least 2.0.

In the chromatogram obtained with solution (1) the area of
any peakcorresponding to benzoylecgonine is not greater
than the area of the principal peak in the chromatogram
obtained with solution (2) (2%), the area of any peak
corresponding to benzoic acid is not greater than the area of
the principal peak in the chromatogram obtainedwith
solution (3) (2%) and the sum of the two impurities is not
greater than 2%.

ASSAY
Carry out the method for liquid chromatography,
Appendix. ill D, using the following solutions. For solution
(1) dilute a volume of the eye drops containing 40 mg of
CocaineHydrochloride with sufficient water to produce
100 mL Solution (2) contains 0.04% wlv of cocaine
hydrochloride BPCRS. Solution (3) contains 0.0008% wlv
each of benzoy/«gonine hydrate and benzoic acid in
solution (I).

The chromatographic procedure described under Related
substances may be used.
The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factorbetween the peaks
corresponding to benzoylecgonineand benzoic acid is
at least 2.0.

Calculate the content of C17H21N04,HCI in the eye drops
from the chromatograms obtainedand using the declared
content of C17H21NO.,HCI in cocaine hydrochloride BPCRS.

STORAGE
Cocaine Eye Drops should be protected from ligbt.

IMPURITIES
The impurities limited by the requirements of this
monograph include:

CH3H

~kCOOH rI
V-YO~

H 0

A. Benzoylecgonine
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~COOH

V
B. Benzoic acid

Cocaine Paste
NOTE; This monograph has bun developed to coverunlicensed
formulations.

Action and use
Local anaesthetic.

DEFINmON
Cocaine Pastecontains Cocaine Hydrochloride in a suitable
basis. It is intended for intranasal administration.
Thepastecomplies VJJih therequirements statedunder Topical
Semi-solid Preparations and with thefoIlawing requirements.
Where appropriate, the paste also e<»nplies with the requiremenu
statedunderUnlicensed Medicines.

Content of cocaine hydrochloride, C17HlIN04,HCI

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Cany out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Add 4 mL of methanol to a quantity of the paste
containing 5 mg of Cocaine Hydrochloride, stirwell and mix
wilh the aid of ultrasound for 30 minutes.H any of the paste
has not dissolved, centrifuge the mixture at 3000 rpm for
5 minutes. Decant the supernatant liquidand add sufficient
methanol to produce 5 mL.
(2) 0.1% wlv of cocaine hydrochloride BPCRS in methanol.
(3) A mixture of equai volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm (Merck silica gel 60 F2 54

plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 25 ~L of each solution.

(d) Develop the plate to 15 ern.

(e) Afterremoval of the plate, dry in airand examineunder
ultraviolet light (254 nm).

MOBILE PHASE

5 volumes of dimelhylamine, 20 volumes of toluene and
65 volumes of hexane.

SYSTEM SUITABIUTY

The test is not valid unless the principal spot in the
chromatogram obtained with solution (3) appears as a single,
compactspot.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (I) corresponds to that in the chromatogram
obtained with solution (2).

B. Yields reaction A characteristic of chlorides, Appendix VI.

TESTS
Related substances
Carry out the method for liquid chromategraphy,
Appendix ill D, using the following solutions.

Cocaine Preparations 111-445

(1) Accurately weigh a quantity of the pastecontaining 0.4 g
of Cocaine Hydrochloride, add 10 mL of water, stirand
shake vigorously to fully suspendthe preparation; centrifuge
and collect the aqueous layer. Repeat the extraction with a
further three 10-mL quantities of waterJ shaking and
re-suspending the solution each time. Combinethe aqueous
extracts and dilute to 100 mL with water. Filtera portionof
the solution and dilute 10 mL (Q 100 mL with water.

(2) 0.0008% wlv of benzoy/ecgonine hydrate in the mobile
phase.
(3) 0.0008% wlv of benzoic acid in the mobile phase.

(4) 0.0008% wlv of each of benzoy/ecgonine hydrate and
benzoic acid in solution (I).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsuyt silica gelfor chromategraphy (I 0 urn) (partisil
10 ODS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of240 run.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

1 volume of 9M perchlotic ac-id, 35 volumes of methanol and
64 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks
corresponding to benzoylecgonine and benzoic acid is
at least 2.0.

UMITS

In the chromatogram obtained with solution (I):

the area of anypeak corresponding to benzoylecgonine is not
greater than the area of the principal peakin the
chromatogram obtained with solution (2) (2%);

the area of any peak corresponding to benzoicacid is not
greater than the area of me principal peakin the
chromatogram obtained with solution (3) (2%).

The total impurity content is not greater than 2%.

ASSAY
Carry out the method for liquidchromategraphy,
Appendixill DJ using the following solutions.
(1) Accurately weigh a quantity of the paste containing 0.4 g
of Cocaine Hydrochloride, add 10 mL of water, stirand
shake vigorously to fully suspend the preparation; centrifuge
and collect the aqueous layer. Repeat the extraction with a
further three 10-mL quantities of water, re-suspending and
shaking the solution each time. Combinethe aqueous
extracts and dilute to 100 mL wilh water. Filter a portionof
the solution and dilute 10 mL to 100 mL with water.
(2) 0.04% wlv of cocci:.. hydrochoride BPCRS in water.

(3) 0.0008% wlv of each of benzoyiecgonine hydrate and
benzoic acid in solution (I).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaks
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corresponding to benzoyJecgonine and benzoic acid is
at least 2.0.

DETERMINATION OF CONTENT

Calculate me contentof C17H2 INO",HCI in the paste using
the declared contentof C17HzIN04JHCI in cocaine
hydnxhoride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include:

CHa H

~rtCOOH r-v>--yOyV
H 0

1. Benzoylecgonine,

r(YCOOH

V
2. Benzoic acid.

Co-careldopa Tablets
Levodopa and Carbidopa Tablets

Action and use
Dopa decarboxylase inhibitor + dopamine precursor;
treatment of Parkinson's disease.

DEFINITION
Co-careldopa TabletscontainCarbidopa andLevodopa.
The tablets comply with the requiremems suued under Tablets and
with thefollowing requirements.

Content of anhydrous carbidopa, C1oH•..N"104
90.0 to 110.0% of the Slated amount.

Content of Ievodopa, C9HIlNO"

95.0 to 105.0% of the stated amount.

IDENfIFICATION
A. In the Assay, the chromatogram obtained with solution
(1) exhibits two peaks with the sameretention times as those
due to carbidopa and levodopa in the chromatogram
obtained with solution (2).

B. To a quantity of the powdered tablets containing the
equivalent of 1 mg of anhydrous carbidopa add 5 mL of
0.05M sulfuric acid, shake for 2 minutes and filter. Add 5 mL
of dimethylaminobenzaldehyd< reagent to the filtrate. A yellow
colour is produced.
C. To a quantity of the powdered tablets containing 50 mg
of Levodopa add 4 mL of ethanol (96%) and I mL of
1M sulfuric acidand shake for 2 minutes. Add 2 mL of
cinnamaldehytk, allow to standfor 20 minutes, add 50 mL of
O.IM hydrochloric acid, shake for 2 minutes and allow to
stand. Filter the aqueous layer obtained and to 5 mL add
0.1 mL of iron(m) chloride solution Rl. To balf of the solution
add an excess of 5M ammonia; a purple colour is produced.
To the remainder add an excess of 2M sodium hydroxide;
a deep red colouris produced. .
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TESTS
Dissolution
Comply with the requirements forMonographs of the British
Pharmacopoeia in the dissolution test for tablets andcapsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 50 revolutions per
minute.
(b) Use 750 mL of 0.1.11 hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with O.lM hydrochlm;c
acid if necessary, expected to contain 0.005% of Levodopa
and 0.00054% wlv of Carbidopa.

(2) 0.0050% w/v of Ieuodopa BPCRS and 0.00054% wlv of
carbidopa BPCRS in O.lM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4 rom) packed
with ocrylsilyl silica gelfor chromatography (I 0 pm) (lichrosorb
RP8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 282 urn.

CO Inject 20 ~L of each solution.

MOBILE PHASE

O.IM potassium dihydrogen orthophosphau adjusted to pH 3.0
with 1M orthophosphoric acid.

DETERi\1INATION OF CONTENT

Calculate the total content of ClOH1¢l20" and of
C9HllN04J in the medium using the declared contents of
C u,I-I14N20. in carbidopa BPCRS and of CoH"NO. in
levodopa BPCRS.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions.
(I) Shake a quantity of the powder containing 0.25 g of
Levodopa with 60 mL of O.IM hydnxhloric acidfor
15 minutes, add sufficient O.lMhydrochloric acid to produce
100 mL and filter. Dilute 10 mL of the clear filtrate to
50 mL with 0.1'1 hydrochloric acid.
(2) 0.050% wlv of levodopa BPCRS and 0.0054% wlv of
carbidopa BPCRS in 0.1'1 hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

DETER<\iINATION OF CONTENT

Calculate the contentof CIOHl~20" and of CgHuNO., in
the tablets using the declared contents of CIOH1<tN20" in
carbidopa BPCRS and of C,H,.NO. in levodopa BPCRS.

LABEllING
The quantity of Carbidopa is stated in terms of the
equivalent amount of anhydrous carbidopa.
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Co-codamol Capsules
Codeine Phosphate and Paracetamol Capsules

Action and use
Opioid analgesic + analgesic; antipyretic.

DEFINITION
Co-codamol Capsules contain Codeine Phosphate and
Paracetamol.

The capsules comply with the requirements stated under Capsules
and with thefollowing requirements.

Content of codeine phosphate,
C18H21N03,H3PO",%H20
95.0 to 105.0% of the stated amount.

Content of paracetamol, CaH9NOz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of me contents of the capsules
containing 0.5 g of Paracetamol with20 mL of acetone, filter
and evaporate the filtrate to dryness. The infrared absorption
spearum of the residue, Appendix II A, is concordant with
the reference spectrum of paracetamol (RS 258).

B. Carry out the method for thin-layer chromawgraphy,
Appendix III A, using me following solutions.
(1) Shake a quantity of the capsulecontents containing
24 mg of Codeine Phosphate with 30 mL of water for
I minute and centrifuge. Decant, add 10 mL of 1M sodium
hydroxick and 30 mL of dichlaromethane to the supernatant
liquid, shake for J minute and filter the dichloromethane
layer through glass-fibre paper (Whatrnan GF/C is suitable)

(2) 0.08% wlv of codeine phosphate BPCRS in memotwl
(50%).
(3) 0.08% wlv of codeine phosphate BPCRS and dihydrocadeine
ranra" BPCRS in methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sitka gelF254 (Merck silica gel 60 Fm
plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air,spray
with ethanolic ;ron(lll) chloride solution and heat at 1050 for
10 minutes.

MOBILE PHASE

I volume of 13.5M ammonia, 10 volumes of methanol and
90 volumes of dichloromethane.

SYSTEM. SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two dearly separated spots of different
colours.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtained withsolution (2).
C. In the Assay for codeine phosphate, the chromatogram
obtained with solution (2) shows a peak with the same
retention time as the principal peak in the chromatogram
obtained with solution (1).
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TESTS
DIssolution
Comply with the dissolution test for tablets and capsules,
Appendix XII B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating thepaddle at 50 revolutions
per minute.
(b) Use as the medium 900 mL of a phosphate buffer
(pH 5.8), at a temperature of 37", prepared in the following
manner. Mix 250 mL of 0.2 M potassium dihydrogen phosphate
and 18 mL of 0.2 wI sodium hydroxide) and dilute to
1000 mL with water.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D) using the following solutions in the mobile
phase.
(1) After45 minutes withdraw a sample of the medium and
filter through a glass-fibre filter (Whatrnan GF/C is suitable).
Dilute the filtrate with the medium, if necessary) to produce
a solution expected to contain 0.0056% wlv of Paracetarnol.
(2) 0.0056% wlv of poracaamol BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with actadecylsilyl silica gelfor chromawgraphy (5 pm)
(Nucleosil C18 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 243 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

O.OIM sodium pentanesulfonate in a mixture of 22 volumes of
methanol and 78 volumes of water, adjusted to pH 2.8 using
2M hydrochloric acid.
When the chromatograms are recorded under the prescribed
conditions the retention time of paracetamol is about
3 minutes.

DETERMINATION OF CONTENT

Calculate the total content of paracetamol, CSH 9N 0 2J in the
medium using the declared content of CSH9N 0 2) in
paracetamo/ BPCRS.

LlMITS

The amount of Paracetamol released is not less than 75%(Q)
of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions prepared in
solution A.
Solution A: 0.23% wlvof sodium chloride in a mixture of
30 volumes of mobile phase Band 70 volumes of mobile
phase A.
(1) Shake a quantity of the contents of the capsules
containing O.5g of Paracetamol with 50 mL of solution A
and filter (a regenerated cellulose membraneis suitable).

(2) Dilute 1 volume of solution (1) '0 100 volumes.

(3) 0.0005% wlv of codeine phosphate BPCRS and
0.0001 % wlv of 4'-chioroaceumilide (paracetamol impurity J).

(4) 0.0001% wlv of e-aminophend (paracetamol impurity K).
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(5) 0.00001 % w/v of 4' -chloroacetanilide (paracetamol
impurity D.
(6) 0.0005% wlv of methylcodeine (codeine impurity A).

(7) Dilute I volume of solution (2) 10 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped oceade<ylsilyl silica gelfor chromawgraphy
(2.6 urn) (Kinetex CI8 100A is suitable).

(b) Use gradient elution and the mobile phase described
below.

(e) Use a flow rate of 0.8 mL per minute.

(d) Use a column temperature of 350
•

(e) Use detection wavelengths of 212 nm and 246 om.

(l) Inject 20 ~IL of each solution.

MOBILE PHASE

Mobile phase A 5 Illi\{ sodium ocumesulfonate, adjusted to
pH 2.2 with onhophosphoric acid.
MobilephaseB me/hanoiRI.

Time (l\U.nutes) MobIle phase A MobUe phase B Comment
(%Tilv) ("IevlY)

0-2.5 80..... 70 20.....30 linear gradient

2.5-20 70 30 isocratic

'0-30 70 ..... 20 30..... 80 linear gradient

30-32 20.....80 80 ..... 20 linear gradient

32-37 80 '0 re-equilibraticn

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
paracetamol (retention time about 3 minutes) are:
paracetamol impurity K, about 2.3; codeine impurity B,
about 3.0; codeine, about 5.1j paracetamcl impurity J, about
5.7j codeine impurity A, about 7.7 and codeine impurity C,
about 8.1.

SYSTEM smTABILITY

The test is not valid unless:

in the chromatogram obtained with solution (3) at 246 run,
the resolution between the peaks due to codeine and
paracetamol impurity J is at least 2.2j

in the chromatogram obtained with solution (4) at 212 run,
the signal-to-noise ratioof the peak due to paracetamol
impurity K is at least 10j

in the chromatogram obtained with solution (5) at 246 om,
the signal-to-noise ratioof the peak due to paracetamol
impurity J is at least 10.

UMITS

Forporacetamd impurity J at 246 nm
In the chromatogram obtained with solution (1):

the area of any peak corresponding to paracetamol impurity J
is not greater than the area of the principal peak in the
chromatogram obtained with solution (5) (10 ppm).

For all other impurities at 21Z nm
In the chromatogram obtained with solution (1):

the area of any peak corresponding to codeine impurity A is
not greater than the area of the peak due to codeine in the
chromatogram obtained with solution (2) (1%);

the area of any peak corresponding to paracetamol
impurity K is not greater than the area of the corresponding
peak in thechromatogram obtained with solution (4)
(100 ppm);
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the area of any other secondary pwk with a relative retention
of 2.7 or less (with reference to paraceramol) is not greater
than the area of the peak due to paraceramol in the
chromatogram obtained with solution (7) (0.1 %);

the area of any other secondary peak with a relative retention
greater than 2.7 (with reference to paracetamol) is not
greater than twice the area of the peak due to codeine in the
chromatogram obtained with solution (7) (0.2%);

The total impurity content, excluding codeine impurity A, is
not greater than 0.75%.

Disregard (excluding the peaks due to paracetamol impurities
J and K):

any peak with a relative retention of2.7 or less (with
reference to paracetamol and with an area less than half the
area of the peak due to paracetamol in the chromatogram
obtained with solution (7) (0.05%);

any peak with a relative retention greater than 2.7 (with
reference to paracetamol) and with an area less than the area
of the peak due to codeine in the chromatogram obtained
with solution (7) (0.1 %).

Unlfonnlty ofcontent
Capsules containing less than 2 mg andlor less than 2% w/w
of Codeine Phosphate comply with the requirements stated
under Capsules using the following method of analysis. Carry
out the method for IUjuid chromawgraphy, Appendix III D,
using the following solutions.

(1) Add mobile phase to the contents of one capsule and mix
with the aid of ultrasound until completely dispersed. Shake
for 10 minutes, dilute with sufficient mobile phase to
produce a solution containing 0.004% wlvof Codeine
Phosphate, filter through a glass-fibre filter (Whatman GF/C
is suitable) and use the filtrate.

(2) 0.004% w/v of codeine phosphate BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may he used, hut with a detection wavelength of 220 om.

DETERMINATION OF CONTENT

Calculate the content of CIsH21N03,H3P04,thH20 in each
capsule using the declared content of
C,aH2IN03,H3PO.,\I,H,O in codeine phosphauBPCRS.

ASSAY
For codeine phosphate
For capsules containing the equivalent of less than
2 mg and/or less than 2% W/W ofcodeine phosphate
Use the average of the individual results determined in the
test for Uniformity of content.

For capsules containing the equiuaient of2 mg or
more and 2% tUlw or more than oj codeine phosphate
Weigh the contents of 20 capsules. Mix and powder if
necessary. Carry out the method for liquid chromatQgraphy,
Appendix ill D, using the following solutions.

(I) Shake a quantity of the contents of the capsules
containing 8 mg of Codeine Phosphate with 100 mL of the
mobile phase for 10 minutes, dilute to 200 mL with the
same solvent, filter through a glass-fibre filter (Whatman
GF/C is suitable) and use the filtrate.

(2) 0.004% w/v of codeine phosphate BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used, but with a detection wavelength of 220 run.
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DETHRMINATION OF CONTENT

Calculate the content of ClsH21N03,BJP04,Y:2H20 in the
capsules using the declared content of C1sH2 1NO]l

H 3P04,'hH20 in codeine phosphate BPCRS.

For paracetamol
Weigh the contents of 20 capsules. Mix and powder if
necessary. Carry our the method for liquid chromaUJgraphy,
Appendix m D, using the following solutions.
(I) Shake a quantity of the contents of the capsules
containing 0.5 g of Paracetamol with lOa mL of the mobile
phase for 10 minutes, dilute to 200 mL with the same
solvent, filter through a glass-fibre lilter (Whatman GF/C is
suitable) and dilute 5 mL of the filtrate to 250 mL with the
mobile phase.

(2) 0.005% wlv of paracetamol BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underDissolution
may be used.

DETER.\UNATfON OF CONTENT

Calculate the content of paracetamol, CSH9N02 J in the
capsules using the declared content of CaH9N02 in
paracetamolBPCRS.

LABELLING
The label states the quantities of Codeine Phosphateand of
Paracetamol in each capsule.
When Co-codamol Capsules areprescribed or demanded no
strength being stated, capsules containing 8 mg of Codeine
Phosphate and 500 mg of Paracetamol shall be dispensedor
supplied.

IMPURITIES
The impurities limitedby the requirements of this
monograph includeimpurities A, B, C, H, I, andJlisted
under Codeine Phosphate, and impurities Jand K listed
under Paracetamol.

Co-codamol Tablets
Codeine Phosphate and Paracetamol Tablets

Acdon and use
Opiold analgesic + analgesic; antipyretic.

DEFINITION
Co-codamolTablets contain Codeine Phosphate and
Paracetamol.
The tableucomply with the requirements statedunder Tablets and
with thefolfqwjug requirements.

Content of codeine phosphate,
C18H21N03,H~04'%820

95.0 to 105.0% of the stated amount.

Content of paracetamol, C"H"NO,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shakea quantity of the powdered tablets containing 0.5 g
of Paracetamol with 20 mL of aceume, filter and evaporate
the liltrate to dryness. The iufrared absorptiou spectrum of the
residue, Appendix II A) is concordant with the reference
spearum of paracetamol (RS 258).

B. Cany out the method for thiu-layer chromatography,
Appendix ill A, using the following solutions.
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(1) Shakea quantity of the powdered tablets containing
24 mg of Codeine Phosphate with 30 mL of waterfor
1 minuteand centrifuge. Decant) add 10 mL of 1M sodium
hydroxide and 30 mL of dkhloromethane to the supernatant
liquid) shak.e for 1 minuteand filter the dichloromethane
Jayer through glass-fibre paper (Whatman GF/C is suitable).

(2) 0.08% wlv of codeine phosphate BPCRS in methanol
(50%).

(3) 0.08% wlv of codeine phosphate BPCRS and dihydroaxleiue
tartrate BPCRS in methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsJ¥iro gelF254 (Mercksilicagel 60 F 254
plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 10~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate,dry in air) spray with ethanolic
iron(llJ) chloride solution and heat at 1050 for 10 minutes.

MOBILE PHASE

1 volume of 13.5M ammonia) 10 volwnes of methanol and
90 volumes of dichloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots which are
different in colour.

CONFIRJ.\1ATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtained with solution (2).

C. In the Assayfor codeine phosphate, the chromatogram
obtainedwith solution (2) shows a peakwith the same
retention time as the principal peak in the chromatogram
obtained with solution (I).

TESTS
Dissolution
Comply with the dissolutiou testfor tablets am! capsules,
Appendix XII Bl.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use as the medium 900 mL of a phosphate buffer
(pH 5.8), at a temperature of 37', prepared in the following
manner. ,Wx 250 mL of 0.2 M potassium dihydrogeu phosphate
and 18 mL of 0.2 M sodium hydroxide, and dilute to
1000 mL with water.

PROCEDURE

Carty out the method for liquid chromatagraphy,
Appendix ill D using the following solutions in the mobile
phase.
(I) After 45 minutes withdraw a sample of the medium and
lilter through a glass-fibre filter (Whatman GF/C is suitable).
Dilute the filtrate with the medium,if necessary, to produce
a solution expected to contain0.0056% w/vof Paracetamol.
(2) 0.0056% wlv of paracetamol BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with oaadecylsuyl silica gelfor chromatography (5 urn)
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
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(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of243 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

a.OIM sodium pentanesulfonate in a mixture of 22 volumes of
methanol and 78 volumes of water, adjusted to pH 2.8 using
2M hydrochlorU; acid.

DETERM.INATION OF CONTENT

Calculate the total content of CsH gN02 in the medium
using the declared content of CaH9N02 in
poracetamdBPCRS.

LIMITS

The amount of paraceramol released is not less than 75%
(Q) of the stared amount.

Related substances
Carry out the method for liquid chromatography,
Appendix III D using the following solutions prepared in
solution A.

Solution A: 0.23% wlv ofsodium chloride in a mixture of
30 volumes of mobile phase Band 70 volumes of mobile
phase A.

(I) Shake with the aid of ultrasound a quantity of the
powdered tablets containing 0.5 g of Paracetamol with
50 mL of solution A and filter (a regenerated ceUulose
membrane is suitable).

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.0005% wlv of codel~ephasphate BPCRS and
0.0001% wlv of 4'-chloroautam7ide (paracetamol impurity J).

(4) 0.0001% wlv of 4-aminophenol (paracetamol impurity K).

(5) 0.00001 % wlv of 4'-chloroacetaniJide (paracetamol
impurity J).

(6) 0.0005% wlv of methykadeine (codeine impurity A).

(7) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped octadecylsilyl silica gelfar chromatography
(2.6 pm) (Kinetex CIS 100A is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate ofO.S mL per minute.

(d) Use a column temperature of 35°.

(e) Use detection wavelengths of212 om and 246 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 5 l11i\{ sodium octanesul/unate, adjusted to
pH 2.2 with orthophosphonc acid.
Mobile phaseB methanol st.

Time (Minutes) Mobile phase A ,\{obUe phase B Comment
(% vlv) (%vlv)

0-2.5 80......70 20...... 30 linear gradiem

2.5-20 70 30 lsocratic

20-30 70...... 20 30-1080 linear gradient

30-32 20-1080 80-1020 linear gradient

32-37 80 20 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
paracetamol (retention time about 3 minutes) are:
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paracetarnol impurity K, about 2.5; codeine impurity B,
about 3.2; codeine, about 5.7; paracetamol impurity J, about
6.1; codeine impurity A, about 8.3 and codeine impurity C,
about 8.7.

SYSTEM. SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (3) at 246 run,
the resolution between the peaks due to codeine and
paracetamol impurity J is at least 2.2;

in the chromatogram obtained with solution (4) at 212 nm,
the signal-to-noise ratio of the peak due to paracetamol
impurity K is at least 10;

in the chromatogram obtained with solution (5) at 246 nm,
the signal-to-noise ratio of the peak due to paracetamol
impurity J is at least 10.

LII\IITS

Forparacetamol impun·tyJ at 246 nm

In the chromatogram obtained with soJution (1):

the area of any peak corresponding to paracetamol impurity J
is not greater than the area of the principal peak in the
chromatogram obtained with solution (5) (10 ppm).

For all other imptmues at 212 tim
In the chromatogram obtained with solution (I):

the area of any peak corresponding to codeine impurity A is
not greater than the area of the peak due to codeine in the
chromatogram obtained with solution (2) (I%);

the area of any peak corresponding to paracetamol
impurity K is not greater than the area of the corresponding
peak in me chromatogram obtained with solution (4)
(100 ppm);

the area of any other secondary peak with a relative retention
of 2.7 or less (with reference to paracetamol) is not greater
than the area of the peak due to paracetamol in the
chromatogram obtained with solution (7) (0.1%);

the area of any other secondary peak with a relative retention
greater than 2.7 (with reference to paracetamol) is not
greater than twice the area of the peak due to codeine in the
chromatogram obtained with solution (7) (0.2%);

The total impurity content, excluding codeine impurity A, is
not greater than 0.75%.

Disregard (excluding the peaks due to paracetamol impurities
J and K):

any peak with a relative retention of 2.7 or less (with
reference to paraceramot) and with an area less than half the
area of the peak due to paracetamol in the chromatogram
obtained with solution (7) (0.05%).

any peak with a relative retention greater than 2.7 (with
reference to paracetamol) and with an area less than the area
of the peak due to codeine in the chromatogram obtained
with solution (7) (0.1%).

Unifonnlty of content
Tablets containing less than 2 mg and/or less than 2% wlw
of Codeine Phosphate comply with the requirements stated
under Tablets using the following method of analysis. Carry
out the method. for liquid chromatography, Appendix III D,
using the foUowingsolutions in the mobile phase.

(I) Add 100 mL '0 one tablet and mix with the aid of
ultrasound until completely dispersed. Shake for 10 minutes,
dilute to 200 ml., filter through a glass-fibre filter (Whatman
GF/C is suitable) and use the filtrate.

(2) 0.004% wlv of codeine phosphate BPCRS.
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underDissolution
may be used, but with a detectionwavelength of 220 nm.
When the chromatograms arerecorded under the prescribed
conditions the retention time of codeine is about 8 minutes.

DETERMINATION OF CONTENT

Calculate the content OfC18H2JNOj,H3P04,'hH20 in each
tabletusing the declared contentof
ClI,I!21N03,I!3PO"V,H,O in codeine phosphare BPCRS.

ASSAY
For codeine phosphate
For tablets containing the equivalent ofless than 2 mg
and/or less than 2% uVw0/codeine phosphate
Use the average of the individual results determined in the
test for U nifonnity of content.
For tablets containing the equiualent 0/2 mg or more
and 2% wlw or more than of codeine phosphate
Weigh and powder 20 tablets, Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions in the mobilephase.
(I) Shake a quantity of the powdered tablets containing 8 mg
of Codeine Phosphate with 100 mL for 10 minutes, dilute to
200 mL, filter through a glass-fibre filter (Wbatman GF/C is
suitable) and use the filtrate.

(2) 0.004% wlv of codeine phosphateBPCRS.

CHR04\1ATOGRAPHIC CONDITIONS

The chromatographic conditions described underDissolution
may be used, but with a'detection wavelength of 220 om.

DETER..\UNATION OF CONTENT

Calculatethe content of codeine phosphate, C1sH2lN03,
H3P04,~H20, in the tablets using the declared content of
C18H2IN03,H3PO"V,H,O in codeine phosphate BPCRS.

For paracetamol
Weigh and powder 20 tablets, Carry our the method for
liquid chromatography, Appendix ill D, using the following
solutions in the mobile phase.
(1) Shake a quantity of the powdered tablets containing 0.5 g
of Paraeetamol with 100 mL for 10 minutes,dilute to
200 mL, filter through a glass-fibre filter (Wbatman GF/C is
suitable) and dilute 5 mL of the filtrate to 250 mL
(2) 0.005% wlv of paracelamol BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

DETERMJNATION OF CONTENT

Calculate the content of paracetamol, CSH9N02Jin the
tablets using the declared content of CgH9N02 in
paracetamd BPCRS.

LABELLING
The labelstates the quantities of Codeine Phosphate and of
Paracetamol in each tablet.
When Co-codamolTablets areprescribed or demanded no
strength beingstated) tablets containing 8 mg of Codeine
Phosphate and 500 mg of Paracetamol shall be dispensed or
supplied.

IMPURITIES
The impurities limitedby the requirements of this
monograph includeimpurities A, B, C, H, I, andJlisted
under Codeine Phosphate, and impurities Jand K listed
under Paracetamcl.
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Co-codamol Effervescent Tablets
Effervescent Co-codamol Tablets
Effervescent Codeine Phosphate and Paraceramol Tablets
Codeine Phosphate and Paracetamol Effervescent Tablets

Action and use
Opioid analgesic + analgesic; antipyretic.

DEFINITION
Co-codamol Effervescent Tablets containCodeine Phosphate
and Paracetamol in a suitable soluble,effervescent basis.
The tablets comply with therequirements statedunder Tablets and
WIth thejollowlng requirements.

Content of codeine phosphate, CIsH:nN03,H3PO..,
%H20

92.5 to 107.5% of the stated amount.

Content of paracetamol, CSH9N02

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shakea quantity of the powdered tablets containing 0.5 g
of Paracetamol with 10 mL of water, filter (Wbatman GF/C
is suitable) and discard the filtrate. Dissolve the residue in
10 mL of QUtene and evaporate the filtrate to dryness.
The infrared absotptionspectrum of the residue) AppendixII A,
is concordant with the reference spectrum of paracetamol
(RS 251!).

B. Carry out the methodfor thin-layer chromatography,
Appendix III A, using the following solutions.
(1) Mix a quantity of the powdered tablets containing 24 mg
of Codeine Phosphate in 30 mL of wateruntil effervescence
ceases, add 10 mL of 1M sodium hydroxide and 30 mL of
dichloromethane and shake for 1 minute. Filter the
dicWoromethane layer through a glass-fibre filter (Whatman
GF/C is suitable).

(2) 0.08% wlv of codeine phosphare BPCRS in methanal
(50%).

(3) 0.08% wlv of codeine phosphate BPCRS and dihydrocodeine
tartrare BPCRS in methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelFZ54 (Mercksilicagel 60 F254
plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ul., of each solution.

(d) Develop the plate '0 15 em.

(e) Afterremoval of the plate,dryin air, spray with ethanolic
iron(lIl) chloride solution andheat at 105° for 10 minutes.

MOBILE PHASE

1 volume of 13.5Mammonia, 10 volumes of methanol and
90 volumes of dichloromemane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (3) shows two clearly separated spots which are
different in colour.

CONFI&\iATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to chat in the
chromatogram obtained with solution (2).

C. In the Assayfor codeinephosphate) the chromatogram
obtainedwith solution (2) shows a peakwith the same
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retention time as the principal peak in the chromatogram
obtained with solution (1).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III Dusing the following solutions prepared in
solution A.
So/urian A: 0.23% wlv of sodium chloride in a mixture of
30 volumes of mobile phase Band 70 volumes of mobile
phaseA.

(I) Shake with the aid of ultrasound a quantity of the
powdered tablets containing O.5g of Paracetamol with 50 mL
of solutionA andfilter (a regenerated cellulose membrane is
suitable).

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.0005% wlv of codeine phosphate BPCRS and
0.0001% wtv of 4'-d1I0r0acetanilide (paracetamol impurity J).

(4) 0.0001% wlv of 4-aminophenol (paracetamol impurity K).

(5) 0.00001 % w/v of 4' -chloroacelanilide (paracetamol
impurity J).

(6) 0.0005% wlv of methykodeine (codeine impurity A).

(7) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-capped oc«uiecyIsi/y/ silica gelfor chromatography
(2.6 1lI1l) (Kinetex CI8 100A is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.8 mL per minute.

(d) Use a column temperature of35".

(e) Use detection wavelengths of 212 run and 246 run.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 5 mM sodium octanesulfonare, adjusted to
pH 2.2 with ortlwphospho,u acid.
Mobile phase B methanol Rl,

lime (Minutes) Mobile phase A Mobile phase B Comment
("/0 ylv) (0/. vlv)

0·2.5 80-->70 20 ..... 30 linear gradient

2.5-20 70 30 isocratic

20-30 70 ..... 20 30..... 80 linear gradlenr

30-32 20 ..... 80 80---)20 linear gradient

32-37 80 20 re-equilibnuion

When the chromatograms arerecorded underthe prescribed
conditions, the relative retentions with reference to
paracetamol (retention time about 3 minutes) are:
paracetamol impurity K, about 2.4; codeine impurity B,
about3.1; codeine, about 5.5; paracetarnol impurity J, about
6.1; codeine impurity A, about 8.2 andcodeine impurity C,
about 8.6.

SYSTEM SUiTABIUTY

The test is not valid unless:
in the chromatogram obtainedwith solution (3) at 246 run,
the resolution between the peaks due to codeine and
paracetamol impurity J ls at least 2.2;
in the chromatogram obtained with solution (4) at 212 run,
the signal-to-noise ratio of the peakdue to paracetamol
impurity K is at least 10;
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in the chromatogram obtained with solution (5) at 246 run,
the signal-w-noise ratio of thepeakdue to paracetamol
impurity J is at least 10.

LIMITS

For paraatamol impurity J at 246 nm
In the chromatogram obtained with solution (I):

the area of any peak corresponding to paracetamol
impurity Jis not greater than the area of the principal peak in
thechromarogram obtained with solution (5) (10 ppm).

For another impurities at 2J2 nm
In the chromatogram obtained withsolution (I):

the area of anypeak corresponding to codeine impurity A is
not greater than the area of thepeak due to codeine in the
chromatogram obtained with solution (2) (1%);

the area of any peakcorresponding to paracetamol
impurity K is nctgreater thanthe area of the corresponding
peakin the chromatogram obtained with solution (4)
(100 ppm);

the area of any othersewndary pe4k with a relative retention
of 2.7 or less (with reference to paracetamol) is not greater
than the area of the peakdue to paracetamol in the
chromatogram obtained with solution (7) (0.1%);

the area of any other secondary peak wil:h a relative retention
greater than 2.7 (with. reference to paracetamol) is not
greater than twice the areaof the peakdue to codeinein the
chromatogram obtainedwith solution (7) (0.2%);

The total impurity content, excluding codeine impurity A, is
not greater than0.75%.
Disregard (excluding the peaks due to paracetamol impurities
Jand K):

any peakwith a relative retention of2.7 or less (with
reference to paracetamof) andwith an area less thanhalf the
area of the peakdue to paracetamol in the chromatogram
obtained with solution (7) (0.05%);

any peakwith a relative retention greater than2.7 (with
reference to paracetamol) and with an area less than the area
of the peak due to codeinein the chromatogram obtained
with solution (7) (0.1 %).

Uniformity of content
Tablets containing less than 2 mg and/or less. than 2% w/w
of Codeine Phosphate complywith the requirements stated
underTablets using th.e following method of analysts. Carry
out the method for liquid chromatography, Appendix III D,
using the following solutions.
(I) Add mobile phase to one tablet and mix with the aid of
ultrasound until completely dispersed. Shake for 10 minutes,
dilutewith sufficient mobilephase [0 produce a solution
containing 0.004% wlv of Codeine Phosphate, filter through
a glass-fibre filter (Whatman GF/C is suitable) and use the
filtrate.
(2) 0.004% wlv of codeine phosphote BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with oaadecylsily/ silica gelfor chromatography (5 pm)
(Nucleosil CI8 is suitable).

(b) Use lsocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 nm.

www.webofpharma.com



2022

(I) Inject 20 ~L of each solution.

MOBILE PHASE

O.OIM sodium pentane.sulfonate in a mixture of 22 volumes of
methanol and 78 volumesof water, adjusted to pH 2.8 using
2Mhydrrxhloric acid.
When me chromatograms are recorded underthe prescribed
conditions the retention timeof codeine is about 8 minutes.

DETERMINATlON OF CONTENT

Calculate the content of ClsR2IN03,H3P04, Y2H20 in each
tabletusing the declared content of ClsH2IN03JH3P04)
II,H20 in codeine phosphate BPCRS.

ASSAY
Forcodcinephosphaw
For tablets containing the equivalent ofless than 2 mg
and/or less than 2% wlw of codeine phosphate
Use the average of me individual results determined in me
test for Uniformity of content,
For tablets containing the equivalent 0/2 mg or more
and 2% uVwor more than of codeine phosphate
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix m D, using the following
solutionsin the mobilephase.
(I) Shake a quantity of the powdered tablets containing 8 mg
of Codeine Phosphate with 100 mL for 10 minutes,dilute to
200 mL, filter through a glass-fibre filter (Whalman GF/C is
suitable) and use the filtrate.
(2) 0.004% wlv of codeine phosphate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Uniformity
of content may be used.

DETERMINATION OF CONTENT

Calculate the contentof ClsH2JN03,H3P04J'hH20 using
the declared content of ClsH21N03,HJP04,1IzH20 in codeine
phosphate BPCRS.

For paracetamol
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix III D, using the following
solutions.
(1) Shake a quantity of the powdered tablets containing 0.5 g
of Paracetamol with 100 mL of the mobile phase for
10 minutes,dilute to 200 mL with the same solvent, filter
through a glass-fibre filter (Whatman GF/C is suitable) and
dilute 5 mL of the filtrate to 250 mL with the mobile phase.

(2) 0.005% wlv of pcmcetomd BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underUniformity
of content may be used, but with a detectionwavelength of
243 nm.

DETERMINATION OF CONTENT

Calculate the content of CaH,NO, using the declared
content of C,HoN02 in paro.cetamol BPCRS.

STORAGE
Co-codamolEffervescent Tablets should be protected from
moisture.

LABELLING
The label states the quantities of Codeine Phosphate and of
Paracetamol in each tablet.
When Co-codamol Effervescent Tablets areprescribed or
demanded no strength beingslated, tablets containing 8 mg
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of Codeine Phosphate and 500 mg of Paracetamol shall be
dispensedor supplied.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A, B, C, H, IJ andJlisted
under Codeine Phosphate, and impurities Jand K listed
under Paracetarnol.

Co-codaprin Tablets
Aspirin and Codeine Tablets

Action and use
Opioid analgesic + antipyretic; analgesic; anti-inflammatory,

DEFINITION
Co-codaprin Tablets containCodeine Phosphate and Aspirin
in the proportions, by weight, 1 part to 50 pans.
The tablets comply with the requirements statedunder Tablets and
wi/h thefollowing requirements.

Content of codeine phosphate, ClsH2JN03,H3PO",
I/ZH 20
90.0 to 110.0% of the statedamount.

Content of aspirin, C9HS04
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Boil 1 g of the powdered tablets with 10 mL of 1M sodium
hydroxide, cool and filter. Acidify the filtrate with 1M sulfuric
acid; a whiteprecipitate is produced. To a solution of the
precipitate add iron(/ll) chloride solurian Rt, a deep violet
colour is produced.
B. Shake 1 g of the powdered tablets with a mixture of
20 mL of wat<r and I mL of 1Msulfuric acidfor 5 minutes
and filter. Reserve the residue for test C. The filtrate yields
the reactions characteristic of phosphates, Appendix VI. Make
the remainder of the filtrate alkaline with 5Al ammonia,
extract with dichloromemane, separate the dichloromethane
layerand evaporate the dichloromethane. Place a small
quanriry of the residue on the surface of a drop of nimc acid;
a yellow, but no red, colour is produced.
C. Dissolve 0.1 g of the residue obtained in test B in I mL
of su/furie acid, add 0.05 mL of iron(Jn) chloride solution Rl or
0.05 mL of ammonium molybdat<-sulfuric acidsdution and
wann gently.A bluishviolet colouris produced which
changes to red on the addition of 0.05 mL of 2Mnitric acid.

TESTS
Dissolution
Comply with the requirements forMonographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules
with respect to the content of Aspirin, Appendix XII B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 500 mL of pH 4.5 buffer prepared by mixing 29.9 g
of sodium acetate and 16.6 mL of glacial acetic acid with
sufficient water to produce 10 Iitres, at a temperature of 37°,
as the medium.

PROCEDURE

(I) After 45 minutes withdraw a 20 mL sample of the
medium and measure the absomance of the filtered sample,
suitably diluted with the dissolution medium if necessary, at
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the maximum at 265 om, Appendix II B using pH 4.5 buffer
in the reference cell,
(2) Measure the absorbance of a suitable solution of
aspinn BPCRSusing pH 4.5 buffer in the reference cell

DETERJ.\HNATION OF CONTENT

Calculate the totalcontent of aspirin, C9Ha04J in me
medium from the absorbances obtained and using the
declared content of C9HS04 in aspirin BPCRS.

Foreign alkaloids
Carry out the method for thin-layer chromawgraphy,
Appendixill A, using the following solutions.
(i) Shake a quantity of the powdered tablets containing
50 mg of Codeine Phosphate with 50 mL of
a.lM hydrochloric acid, filter and makethe filtrate alkaline
with 5M sodium hydroxide. Extract with two 40-mL quantities
of dichloromethane and wash the combinedextracts with
iO mL of water. Filter through a layer of anhydrous sodium
sulfate on an absorbent cotton plug moistenedwith
dichloromethane. Evaporate the filtrate to dryness and dissolve
the residue in 2 mL of dichloromethane,
(2) Dilute 1.5 volumes of solution (i) to iOO volumes with
dichloromethane.
(3) Dilute I volume of solution (1) to 100 volumes with
dichloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as descnbed below.

(c) Apply 20 ~L of each solution.

(d) Develop rhe plate to 15 em.

(e) Afterremoval of the plate, dry in air, spray with posassium
iodobismuthate solution.

MOBILE PHASE

6 volumes of 13.5M ammonia, 30 volumesof cydohexane and
72 volumes of absolute ethanol.

LIMITS

Any secondary spot in the chromatogram obtainedwith
solution (I) is not more intense thanthe spot in the
chromatogram obtained with solution (2) (1.5%) and not
more than one such spot with an Rf valuehigherthan that of
the principal spot is more intense than the spot in the
chromatogram obtained with solution (3) (i%).

Salicylic acid
To a quantity of the powdered tablets containing 0.50 g of
Aspirin add 50 mL of dichlotomethane and 10 mL of water,
shake welland allowto separate. Filterthe dichloromethane
layer through a dry filter paper and evaporate 10 mL of the
filtrate [Q dryness at room temperature using a rotary
evaporator. To the residue add 4 mL of ethanol (96%), stir
well, dilute to 100 mL with water at a temperature not
exceeding 10°, filter immediately and rapidly transfer 50 mL
to a Nessler cylinder. Add 1 mL of freshly prepared ammanium
irpn(m) sulfate solution Rl, mix and allow to stand for
1 minute. Anyviolet colour produced is not more intense
than that obtained by adding 1 mL of freshly prepared
ammonium iron(m) sulfate solution Rl to a mixture of 3 mL of
a freshly prepared 0.050% wlv solution of ,alicyl;,; acid in
ethanol (96%) and sufficient waterto produce 50 mL
contained in a second Nessler cylinder (3.0%).

ASSAY
Weigh and powder 20 tablets.

2022

For codeine ph~sphate
To a quantity of the powdercontaining 24 mg of Codeine
Phosphate add 5 mL of 5M sodium hydroxide and 15 mL of
water, shake for 2 minutes and extract with three 50-mL
quantities of dKhloromethane. Washeach extract with the
same 10 mL of water, filter through absorbent cotton
previously moistenedwith dKhloromelhane and evaporate the
combinedextracts to about 60 mL on a water bath in a
current of air. Cool, add 25 mL of water, 5 rnLof acetate
buffetpH 2.8 and 5 mL of dimethyl yellow and oracer blue2R
solution and titrate with O.OIM dioctylsodium sulfosucdnate VS
with vigorous swirling until nearthe end point, then add the
titrant dropwise and, after each addition, swirl vigorously,
allow to separate and swirl gently for 5 seconds.The end
point is indicated by the appearance of a permanent pinkish
greycolourin the dichloromethane layer. Repeat the
operation without the powdered tablets. The difference
betweenthe titrations represents the amount of dioetyl
sodium sulfosuccinate required.
Dissolve 40 mg of codeine phosphate BPGRS in 25 mL of
water and 5 mL of a"'tate buffer pH 2.8, add 60 mL of
diehloramethane and 5 mL of dimethyl yellow and oraat blue 2R
soluMn, shakewell to dissolve the codeine phosphate and
carry out the methoddescribed abovebeginning at the words
land titrate ... '. Calculate the content of CISHzINOJ,
H3P0 4,'I2HzO using the declared content of CIsHzIN03J
H,PO"Y,H,O in codeine phosphate BPGRS.

For aspirin
To a quantity of the powdercontaining 0.8 g of Aspirin add
20 mL of waterand 2 g of sodium citrate and boil under a
reflux condenser for 30 minutes. Cool, wash the condenser
with 30 mLof warm water and titrate with O.5M sodium
hydroxUk VS using phenolphlhalein solution Rl as indicator.
Each mL of O.5M 'odium hydroxide VS is equivalent to
45.04 mg of C,H.O•.

STORAGE
Co-codaprin Tablets should be protected from light.

LABELLING
The labelstates that the tablets containAspirin, unless this
wordappears in the name of the tablets (this requirement
does not apply in countries where exclusive proprietary rights
in the name Aspirin areclaimed).

Co-codaprin Dispersible Tablets
Dispersible Co-codeprin Tablets

Aspirin and Codeine Dispersible Tablets
Dispersible Aspirin and Codeine Tablets

Action and ·!J.se
Opioid analgesic + antipyretic; analgesic; anti-Inflammatory,

DEFINITION
Co-codaprin Dispersible Tablets contain CodeinePhosphate
and Aspirin in the proportions, by weight, 1 part to 50 parts
in a suitable dispersible basis.
The tablets comply with the requiremenu stated under Tablets and
with thefollowing requirements.

Content of codeine phosphate, ClsHllN03,H3PO.h
1f1:HzO
90.0 to ilO.O% of the stated amount.
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Content of aspirin, C9Ha04
95.0 to 105.0% of the stated amount

IDENTIFICATION
A. Effervesce on the addition of water.

B. Boil I g of the powdered tablets with 10 mL of 1Msodium
hydroxide, cool and Iilter. Acidify the filtrate with 1M sulfuri<
add; a white precipitate is produced. To a solutionof the
precipitate add iron(lll) chloride solution Rl, a deep violet
colour is produced.
C. Shake I g of the powdered tablets with a mixture of
20 mL of waterand I mL of 1M su/fum: acid for 5 minutes
and filler. Reserve the residue for test D. The filtrate yields
the reactions characteristic ofphosphates, Appendix VI. Make
the remainder of the filtrate alkaline with 5M ammonia,
extract with dichloromelhanc, separate the dichloromethane
layer and evaporate the dichloromethane. Place a small
quantity of the residue on the surface of a drop of nitm acid;
a yellow but no red colouris produced.
D. Dissolve 0.1 g of the residue obtained in test C in 1 mL
of su/furi< acid, add 0.05 mL of iron(J1J) chloride solution RI or
0.05 mL of ammonium molybdate-sulfum acidsolution and
warmgently. A bluish violetcolouris produced which
changes to red on the addition of 0.05 mL of 2M nitric acid.

TESTS
Salicylic acid
To a quantity of thepowdered tablets containing 0.50 g of
Aspirin add 50 mL of dichloromethane and a mixture of 2 mL
of 1M hYdrochlom: acidand 8 mL of water, shake well and
aUow to separate. Filter the dicWoromethane layer through a
dry filter paper and evaporate 10 mL of the filtrate 10 dryness
at room temperature usinga rotary evaporator. To the
residue add 4 mL of ethanol (96%), stir well, dilute to
100 mL with water at a temperature not exceeding 10°, filter
immediately and rapidly transfer 50 mL to a Nessler cylinder.
Add 1 mL of freshly prepared ammonium iron(lJI) sulfate
solution R1, mix and allowto stand for 1 minute.Any violet
colourproduced is not more intense than thatobtained by
adding I mL of freshly prepared ammoniumiron(lJI) sulfate
solutWn Rlto a mixture of 3 mL of a fresWy prepared
0.050% wlv solution of salkylic acid in ethanol (96%) and
sufficient water to produce 50 mL contained in a second
Nessler cylinder (3.0%).·

ASSAY
Weigh and powder 20 tablets.

For codeine phosphate
To a quantity of the powder containing 16 mg of Codeine
Phosphate add 20 mL of warer and I g of disodium edeuue,
swirl gently untileffervescence ceases, shake to dissolve, add
5 mL of 5M sodium hydroxide and 15 mL of water, shake for
2 minutes and extract with three 50 mL quantities of
dichloromethane. Wash each extract with the same 10 rnL of
water, filter through absorbent cottonpreviously moistened
with dichforomethane and evaporate the combined extracts to
about 60 mL on a water bath in a current of air. Cool, add
25 mL of water, 5 mL of aceWte buffer pH 2.8 and 5 mL of
dimethylyellow and orace, blue2R solution and titrare with
O.OIM dioctyl sodium ndfosuccinate VS with vigorous swirling
until near the end point, then add the titrant dropwise and,
after each addition, swirl vigorously, allowto separate and
swirl gentlyfor 5 seconds. The end point is indicated by the
appearance of a permanent pinkish grey colourin the
dicWoromethane layer. Repeatthe operation without the
powdered tablets. The difference between the titrations
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represents the amountof dioctyl sodiwn sulfosuccinate
required.

Dissolve 40 mg of codeine phosphate BPCRS in 25 mL of
waterand 5 mL of acerate buffer pH 2.8, add 60 mL of
dichloromethane and 5 mL of dimethylyellow and oracer blue2R
solution, shake well to dissolve the codeinephosphate and
complete the method described abovebeginning at the words
'and titrate ... ' Calculate the contentof CIsH21N03,
H3PO",'hH20 using the declared contentof ClsH2IN03,
H,PO.,V,H20 in codeine phosphate BPCRS.

For aspirin
To a quantity of the powdercontaining 0.8 g of Aspirin add
15 mL of water and swirl until effervescence ceases.
Add 5 mL of O.5M su/furic acidand extract with 50 mL of
ether followed by three 30-mL quantities of ether. Wash the
combined extracts with 10 mL of water, filter through
absorbent cotton previously moistened with ether, washing
me separating funnel and filter withether. Evaporate the
etherin a water bath at 30° in a current of air. Dissolve the
residue in 5 mL of acetone and evaporate in a water bathat
30°; again dissolve the residue in 5 mL of tuelOne and
evaporate in a water bathat 30°. Dissolve the residue in
25 mL of ethanol (96%) previously neutralised 10 phenolred
solution and titrate with O.1M sodium hydroxide VS using
phenol red solution as indicator. Each mL or 0.1M sodium
hydroxide VS is equivalent to 18.02 mg of C.HsO•.

STORAGE
Co-codaprin Dispersible Tablets should be protected from
light,

LABELLING
The labelstates mat the tablets containAspirin, unless this
wordappears in the name of the tablets (thisrequirement
does not apply in countries where exclusive proprietary rights
in the name Aspirin are claimed).

Co-cyprindiol Tablets
Action and use
Treatment of acne.

DEFINITION
Co-cyprindiol Tablets contain Cyproterone Aceta-te and
Ethinylestradiol in the proportions, two thousand parts of
Cyproterone Acetate and 35 parts of Ethinylestradiol.
The wbkts comply with the requirements swted under Tablets and
w,ih thefollowing requirements.

Content of cyproterone acetate, C2Jiz9C10..
95.0 to 105.0% of the statedamount.

Content of ethinylestradlol, C,oH2'O,
92.5 to 105.0% of the statedamount.

IDENTIFICATION
A. Carry out the method for rhin-layer chromarography,
Appendix ill A, usingthe following solutions.
(I) To a quantity of powdered tablets containing 2 mg of
CyproteroneAcetateadd 1 mL of melhanol (80%), shake in a
water bath at 40° and disperse with me aid of ultrasound.
Allow to cool, centrifuge and use the supernatant liquid.
(2) 0.0035% wlv of ethiny/es..odWl BPCRS and 0.2% wlv of
cyproterone aceWte BPCRS in methanol (80%).
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When the chromatograms are recorded using the prescribed
conditions the retention time of erhirrylestradiol is about
25 minutes and the retention time of cyproterone acetate is
about 46 minutes.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
cyproterone acetate and medroxyprogesterone acetate is
at least 1.3.

water.

MobUe phose A Mobile phase B Comment
(%vM ("/. vlv)

45 55 lsccrarc
45~80 55~20 linear gradient

80 .....90 20..... l0 linear gradieIj.~

90 .....45 10.....55 linear gradient

45 55 re-equilibranon

tHO

30-57

57-67

67-82

82-90

Time (MInutes)

DETERMINATION OF CONTENT

Calculate the content of C24H29CI04 and C2oH2402 in the
medium from the chromatograms obtained and using the
declared content of C24H29CI04 in cyproterone acetate BPCRS
and C2oH2402 in ethinylestradiol BPCRS, respectively.

LIMITS

The amount of Cyproterone Acetate and Ethinylesrradiol
released is not less than 75% (Q) of the stated amount for
each component.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in a mixture of
9 volume of acetomirileJ 36 volumes of methanol and
55 volumes of water.
(1) To a quantity of powdered tablets containing the
equivalent of 20 mg of Cyproterone Acetate and 350 J.lg of
Ethinylestradiol, add 10 mL of a mixture of 3 volwnes of
acetonitrile, 4 volumes of waterand 13 volumes of methanol.
Heat this solution in a water bath at 40° for 15 minutes with
shaking, mix with the aid of ultrasound for 30 minutes and
shake for a further 20 minutes. Cool to room temperature
and centrifuge. Dilute I volwne of the supernatant liquid to
2 volumes with the same solvent mixture.

(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.001 % wlv each of cyproterone a[<tate BPCRS and
medroxyprogesterone aatate BPCRS.

(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 men) packed
with end-capped oc.adecylsilyl silka gelfor chromawgraphy
(2.7 urn) (Ascentis Express CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 40'.

(e) Use UV detection wavelengths of 260 nrn and 280 nrn,
and fluorimenic detection with an excitation wavelength of
280 nm and an emission wavelength of 310 nm.

(I) Inject 100 ur, of each solution.

MOBILE PHASE

Mobile phase A 19 volwnes of acetommle and 81 volumes of
methanol.
Mobile phaseB

CHROMATOGRAPHIC CONDITIONS

(a) Use as the cQatin.g silica gel (Merck silica gel 60
HPTLC plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 15 pL of each solution.

(d) Develop the plate to 8 em.

(e) After removal of the plate, dry in air, spray with sulfuric
acid (20%) in methanol, heat at 1050 for 10 minutes and
exantine under ultravioler light (365nm).

MOBILE PHASB

8 volumes of diethylamine, 32 volumes of toluene and
60 volumes of dichloromethcne.

CONFIRMATION

The principal spots in the chromatogram obtained with
solution (1) correspond in position and colour to those in the
chromatogram obtained with solution (2).

B. In the test for Assay, the principal peaks in the
chromatogram obtained with solution (1) correspond to the
peaks in the chromatogram obtained with solution (2).

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix XII B1.

TEST CONplTIONS

(a) Use Apparatus 1, rotating the basket at 50 revolutions per
minute.

(b) Use 900 mL of a 0.07:'1' wlv solution of sodium dodecyl
sulfate in 0.1M hydrochlonc acid, at a temperature of 37°J as
the medium.

PROCEDURE

Carry out the method for liqvidchromawgraphy,
Appendix ill D, using the following solutions.

(I) After 45 minutes withdraw a sample of the medium and
filter. Dilute the filtrate, if necessary, with dissolution
medium to produce a solution expected to contain
0.0002% wlv of Cyproterone Acetate.

(2) 0.0002% wlv of cyproterone a[<care BPCRS and
0.0000035% wlv of ethinylestradiol BPCRS in dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 em x 4.6 men) packed
with end-copped occade<ylsUyl silica gelfor chromawgraphy
(3 urn) (ODS-Hypersil is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a UV detection wavelength of 282 nrn and
fluorimetric detection with an excitation wavelength of
280 nm and an emission wavelength 0£310 run.

(I) Inject 200 ul, of each solution.

MOBILE PHASE

4 volumes of waterand 6 volumes of acetonitrile.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatograms obtained
with solution (1), the retention time of the peak due to
cyproterone acetate is between 3.5 and 5.5 minutes and the
retention time of the peak due to ethinylestradiol is between 1
and 2.5 minutes.
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LIMITS

For Cyproterone Acetate at 280 nm:
In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of aU secondary peaks is not greater than
twice the area of theprincipal peakin the chromatogram
obtained with solution (2) (I %).

Disregard anypeakwith an area less thanthe area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

For Cyproterone Acetate at 260 nm:
In me chromatogram obtained with solution (1):
the area of any secondary peak is not more than the area of
the principal peak in me chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of aU secondary peaks is not more than
twice the area of the principal peakin the chromatogram
obtained with solution (2) (I%).

Disregard any peakwith an area less thanthe principal peak
in the cluomatogram obtained with solution (4) (0.1%).

For Ethinylestradicl at excitation 280 nm and emission
310 nm:
In the chromatogram obtained with solution (1):

me area of any secondary peak is not more than me area of
the principal peakin the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of all secondary peaks is not morethan
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1%).

Disregard anypeakwith an area less than the principal peak
in the chromatogram obtained with solution (4) (0.1%).

Unifonnity of content
Cany out the method for liquidchromatography,
Appendix In D, using the following solutions.
(I) Shake one tablet with the aid of ultrasound with 20 mL
of methanol (80%), add sufficient methanol (80%) to produce
a solution expected to contain 0.008% wlv of Cyproterone
Acetate andfilter.
(2) 0.008% wlv of cyproterone acerate Bl'CRS and
0.00014% wlv of ethinyleslradiol Bl'CRS in methanol (80%).
(3) 0.004% wlv each of cyproterone acerate Bl'CRS and
medroxyprogesterone acerate Bl'CRS in methanol (80%).

CHRO.l\lATOGRAPHIC CONDITIONS

The chromatographic conditions described underDissolution
maybe used with an injection volume of 50 pL.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
cyproterone acetate and medroxyprogesterone acetate is
at least 1.5.

DETERMINATION OF CONTENT

Calculate the contentof C24H29CI04 and CwH2402in each
tablet using the declared content of C2.JI29C104 in
cyproterone acerate Bl'CRS and C,oH"O, in
ethiny/estradiol BPCRS, respectively.

ASSAY
Use the average of the individual results obtained in the test
forUniformity of content.
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cc-danthrusete Capsules
Dantron and Docusate Sodium Capsules
Action and use
Stimulant laxative.

DEFINITION
Co-danthrusate Capsules contain Dantron and Docusate
Sodiwn in theproportions, by weight" 5 parts to 6 parts.
The capsules comply with therequirements statedunder Capsules
and with thefollowing requirements.

Content of dantron, C1..Hs04

90.0 to 110.0% of the stated amount.
Content of docusate sodium) C2oH37Na07S
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography"
Appendix ill A, using the following solutions.
(1) Shake a quantity of the contents of the capsules
containing 50 mg of Dantron with 10 mL of dichloromethane,
filter and dilute 2 mL of the filtrate to 20 mL with
dichloromethane.
(2) 0.06% wlv of docusate sodium Bl'CRS in dichloromethane.
(3) 0.05% wlv of donmm BPCRS in dichloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F254
plates are suitable).
(b) Use the mobile phase described below.

(e) Apply 10 IJL of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate) allow it to dryin air,spray
with ethanolic sulfuric acid (10%) and heat at 120 0 for
15 minutes. Examine in daylight.
MOBILE PHASE

15 volumes of methanol and 85 volumes of elhylacetate.
CONFIRMATION

The two principal spots in the chromatogram obtained with
solution (1) correspond to the principal spots in the
chromatograms obtained with solutions (2) and (3).

B. Shake a quantity of the contents of the capsules
containing 60 mg ofDocusate Sodium with 50 mL of water.
To 5 mL of this mixture add I mL of 2M su!/uric acid,
10 mL of dichloromethone and 0.2 mL of dimethyl yellow
solution and mlx; a redcolour is produced in the
dichloromethane layer. Add 50 mg of ceoimide and mix; the
dichloromethane layer is yellow.
C. To a quantity of the contents of me capsules containing
50 mg of Dantron add 10 mL of dichloromethane and 5 mL
of 1M ammonia and mix. A red colour is produced in the
aqueous layer.

TESTS
Related substances
Cany out the method for liquidchromatography,
Appendix ill D, usingthe following solutions.
(1) Shake a quantity of the mixed contents of 20 capsules
containing 50 mg of Dantron with 20 mL of tetrahydrofuran
for 5 minutes and dilute to 100 mL with the mobilephase.
(2) Dilute 1 volume of solution (I) to 50 volumes with the
mobile phase.

(3) Dissolve 50 mg of dantron impurity standard Bl'CRS in
20 mL of telrahydrofuran and dilute to 100 mL with the
mobilephase.
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CHROMATOGRAPHIC CONDITIONS

(a) Use 2: stainless steel co!U..'·!1~11 (25 em x 4.6 mm) packed
with oetadecylsayl silica gelfar ehramawgraphy (5 urn)
(Nuc1eosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detectionwavelength of 254 run.
(I) Inject 20 ~L of each solution,
(g) For solution (2), allow the chromatography to proceed
for 1.5 times the retention time of the principal peak.

.\IOBILE PHASE

2.5 volumes of glacial acetic acid, 40 volumes of
tetrahydrofuran and 60 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

a peakdue to I-hydroxyanl:hraquinone appears immediately
before the principal peak, as indicated in the reference
chromatogram supplied with dantron
impurity standard BPCRS;
the height of the trough separating the two peaks is not
greater than one third of the height of the peak due to
I-hydroxyanthraquinone.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeakcorresponding to
I-hydroxyanthraquinone is not greater than 2.5 times the
areaof the principal peakin the chromatogram obtainedwith
solution (2) (3.3% taking into account the correction factor
for the impurity);

the sum of the areas of any othersecondary peaks is not
greater than the area of the principal peakin the
chromatogram obtained with solution (2) (2%).

Disregard any peakwith a retention time less than one third
of that of the principal peak.

ASSAY
For dantron
To a quantity of the mixed contents of 20 capsules
containing 35 mg of Dantron add 50 mL of absolute ethanol,
heat on a water bathfor 30 minutes and cool. Add sufficient
absolure ethanol to produce 100 mL and filter through glass
fibre paper (Whatman GF/C is suitable). Dilute 5 mL of the
filtrate to 100 mL with absolute ethanol and measure the
absorbance of the resulting solution at the maximwn at
430 om, Appendix II B. Calculate the content of CloB.O.
taking 458 as the value of A(I %, I em) at the maximum at
430 om.

For docusate sodtum
To a quantity of the mixed contentsof 20 capsules
containing 0.3 g of Docusate Sodium add 25 mL of absolute
ethanol, heat (Q 600 for 5 minutes and cool. Add sufficient
water to produce 200 mL and filter through glass-fibre paper
(Whatman GF/C is suitable). To 25 mL of the filtrate add
10 mL of water and 15 mL of chlaraform and titrate with
0.004M benzemooium chloride VS, using dimidium bromide
sdfon blue mixed solution as indicator) to the first appearance
of a green colourin the' chloroform layer and shaking
vigorously towards the end point. Each mL of
0.004M benzethonium chloride VS is equivalent to 1.778 mg of
C,oH"NaO,S.
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Codeine Phosphate Injection
Action and use
Opioidreceptor agonist; analgesic.

DEFINITION
Codeine Phosphate Injection is a sterile solution of Codeine
Phosphate in Water for Injections.
The injection romp/res with the requirements statedunder
Parenteral Preparations and WJih thefol/O'luing requirements.

Content of codeine phosphate, C1sHZlNO,,,
HlP04,I/IH20
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a volume of the injection containing 60 mg of Codeine
Phosphate add 0.05 mL of hydrochloric acidand sufficient
water to produce 7.5 mL. Shakewith three 10-mL quantities
of chloroform and discardthe chloroform. Add sufficient
6M ammonia to make the aqueous solution alkaline to litmus
paper,extract with three lo-mL quantities of chlorcform,
evaporate the combined extracts to dryness and dry the
residue at 800 for 4 hours. The infrared absorption spectrum of
the residue) Appendix Il A, is concordant with the reference
spectrum of codeine (RS 072).

B. Yields reaction B characteristic of phosphates)
Appendix VI.

TESTS
Acidity
pH, 3.0 to 6.0, Appendix V L.

Related substances
Carry out the method for liquid chramawgraphy,
Appendix ill D, using the following solutions. For solution
(1) dilute) if necessary, the injection with methanol (60%) to
producea solutioncontaining0.6% wlv of Codeine
Phosphate. For solution (2) dilute 1 volume of solution (I)
to 100 volumes with methanol (60%).
The chromatographic procedure may be carried out using
(a) a stainless steel column (10 em x 4.6 mm) packed with
oetad«y/silyl silica gelfor chramawgraphy (5 urn) (Nucleosil
CI8 is suitable), (b) as the mobile phase with a /low rate of
2 mL per minute a mixture prepared by adding 600 mL of
methanol containing 2.22 g of diocty/ sodium sulfosuccinaze to
100 mL of watercontaining 1.36 g of sodium aceuue, diluting
to I litre with water and adjustiog the pH to 5.5 with glacial
acetic acid and (c) a detection wavelength of 285 om.
For solution (I) allow the chromatography to proceed for
2.5 times the retention time of the principal peak.
The sum of the areas of any secondary peaks in the
chromatogram obtainedwithsolution (1) is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%).

ASSAY
Carry out the method for liquid chramawgraphy,
Appendix III D, using the following solutions. Solution (I)
contains 0.06% wlv of codeine phasphare BPCRS in methanol
(60%). For solution (2) dilute the injection, if necessary, with
methanol (60%) to produce a solution containing 0.06%'wlv
of Codeine Phosphate.

The chromatographic procedure described underRelated
substances may be used.
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Calculate the content of CISH21N03,H3P04,Y:iH2;O in the
injection using the declared content OfClSH2lN03J
H3P04,Y2H20 in codeine phosphate BIJ(JRS.

STORAGE
Codeine Phosphate Injection should be protected from light.

Codeine Phosphate Oral Solution
Action and use
Opioid receptor agonist; cough suppressant.

DEFINITION
Codeine Phosphate Oral Solution contains Codeine
Phosphate or Codeine Phosphate Sesquihydrate in a suitable
flavoured vehicle.
The oralsolunon complies with the requirements statedunder Oral
Liquids and with thefollowing requirements.

Content of codeine phosphate CJ8H21N03JHJP04J
1/1HzO
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity of the oralsolution containing 60 mg of
Codeine Phosphate add 20 mL of waterand 30 mL of
chloroform, shake and discard the chlorofonnlayer. To the
aqueous layer add 10 mL of 1M sodium hydroxide and extract
with 30 mL of chlorcform. Wash the chloroform layer with
two IO-mL quantities ofO.IM sodium hydroxide followed by
10 mL of water. Dry the chlorofonn layer with anhydrous
sodium sulfate and filter. 'Evaporate t:he filtrate to dryness and
dry the residue at 60°. The infrared absorption spectrum of the
residue,Appendix. II A, is concordant with the referenc«
tpearum of codeine (RS 072).
Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions in chloroform.
(1) To a quantity of the oral solution containing 60 mg of
Codeine Phosphate add 20 mL of water and 2 mL of
l3.5M ammonia and extract with two 20-mL quantities of
chloroform. Dry me combinedextracts with anhydrous sodium
sulfate, filter, evaporate the filtrate to dryness and dissolvethe
residue in 1 mL of chloroform.
(2) Dilute 1.5 volumes of solution (1) to 100 volumes.

(3) Dilute 1 volume of solution (1) to 100 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel precoared plate (Merck silica gel 60 plates
aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in airand spray with
potassium iodobismuthate solution.

MOBILE PHASE

6 volumes of 135M ammonia, 30 volumes of cydohexane and
72 volumes of ethanol (96%).

LIMITS

In the chromatogram obtained with solution (1):

any secondary spotis not more intense than the spot in the
chromatogram obtained with solution (2) (1.5%);

not more thanone such spot with an Rf value higher man
that of the principal spot is more intense than the spot in the
chromatogram obtained with solution (3) (1%).
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ASSAY
Carry out the method for liquid chromatography,
Appendixill D, using the following solutions.
(f) Dilute a weighed quantity of the oral solutioncontaining
15 mg of Codeine Phosphate, ifnecessary, with sufficient
water to produce a 0.06% wlv of Codeine Phosphate.
(2) 0.06% wlvof codeine phasphate BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with end-copped ocrade<ylsilyl silica gelfor chromatography
(5 urn) (Nudeosil CIS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 285 om.
<0 Inject 20 ~L of each solution.

(g) A largepeak due to sodium benzoate may be present.
If this peak interferes with the peakdue to codeine phosphate
adjust the chromatographic conditions to achieve a
satisfactory separation. An increase in the content of water in
the mobile phase or an increase in the concentration of
sodium oetanesulfonate will increase the retention time of the
peak due to codeine phosphate relative to thatof the peak
due to sodium benzoate.

MOBILE PHASE

0.01.\1. sodium octanesulfonate in a mixture of 1 volume of
glacial acetic acid, 45 volumes of methanol and 55 volumes of
water.

DETERMINATION OF CONTENT

Determine the weight per mL of the oralsolution,
AppendixV G, and calculate the content of ClsH2IN03,
H3P0 4,'hH20, weight in volume, using the declared content
of C I8H2.NO"H,PO" V,H20 in codeine phosphate BPCRS.

STORAGE
Codeine Phosphate Oral Solution should be protected from
light.

LABELLING
When the active ingredient is codeine phosphate
sesquihydrate, the quantity isstatedin terms of the
equivalent amount of codeine phosphate.
When Codeine Linctus is prescribed or demanded, Codeine
Phosphate 0.3% wlv Oral Solution shall be dispensed or
supplied.

Codeine Phosphate Tablets
Action and use
Opioid receptor agonist; analgesic.

DEFINITION
Codeine Phosphate Tablets containCodeine Phosphate or
Codeine Phosphate Sesquihydrate.

The tablets comply with therequirements statedunder Tablets and
with thefollowing requirements.

Content of codeine phosphate, C1sHZlN03,

H'pO,,'hH,O
92.5 to 107.5% of the stated amount.

www.webofpharma.com



111-460 Co-dydramol Preparations

IDENTIFICATION
A. Macerate a quantity of the powdered tablets containing
50 mg of codeine phosphate or its equivalent with 5 mL of
1M. su/fun"c acid and 15 mL of water. Filter, make alkaline
with 5M ammonia, extract with successive quantities of
chloroform and evaporate the chloroform extracts on a water
bath. Place a few mg of the residue, in powder, on the
swface of a drop of nimc acid. A yellow but no red colour is
produced (distinction from morphine).

B. Heat 10 rug of the residue obtained in test A on a water
bath with I mL of sulfuric acidand 0.05 mL of iron(1II)
chloride solution Rl. A blue colouris produced which changes
[0 red on the addition of 0.05 rnL of nitn"c add.
C. Extract the powdered tablets with waterand filter.
The filtrate yields reaction B characteristic ofphosphates,
Appendix VI.

TESTS
Foreign alkaloids
Carry out the method for Ihin-layer chromawgraphy,
Appendix ill A, using silica gel G as the coating substance
and a mixture of 6 volumesof 13.5Mammonia) 30 volumes
of cyclohexane and 72 volumes of absolute ethanol as the
mobile phase. Apply separately to the plate 20 ~L of each of
the following solutions. For solution (1) shake a quantity of
the powdered tablets containing 0.25 g of codeine phosphate
or its equivalent with 10 mL of a mixture of 4 volumesof
O.OIM hydrochloric acidand I volume of absolute ethanol for
15 minutes and filter. For solution (2) dilute 1.5 volumes of
solution (I) to 100 volumes witha mixture of 4 volumes of
O.OIM hydrochloric acidand' I volume of absolute ethanol.
For solution (3) dilute I volume of solution (I) to
100 volumes with a mixture of 4 volumes of
O.OIM hydrochloric acidand I volume of absolute ethanol. After
removal of the plate) allowit to dry in airand spray with
potassium iodobismuthate solun"on. Any seamdary spotin the
chromatogram obtained with solution (1) is not more intense
than the spot in the chromatogram obtained with solution (2)
(1.5%) and not more thanone such spotwith an Rfvalue
higher than thatof the principal spot is more intense than the
spot in the chromatogram obtained with solution (3) (1%).

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powder comaining 0.3 g of codeinephosphate or its
equivalent as completely as possiblein 20 mL of
0.25Msulfun·c acid, filter and washthe residue on the filter
with 0.25M sulfuric acid until annplere extraclion of the alkaloid
is effected) Appendix XI G. Makealkaline with 5M ammonia
and extract with successive quantities of chloroform until
complete extraction of the alkaloid is effected. Wash each
chloroform solution with the same 10 mLof water and
evaporate the chloroform. To the residue add 5 mL of
ethanol (96%) previously neutralised to melhylred solution and
remove me ethanolby evaporation. Dissolve the residue in
I mL of neutralised ethanol (96%), add 10 mL of O.lM
hydrochloric acid VS and 10 mL of water and titrate with O.lM
sodium hydroxide VS using methylredsolulion as indicator.
Each mL of O.lMhydrochloric acid VS is equivalent to
40.64 mg of C 18H21NO" H,P0 4,'h H,O.

STORAGE
Codeine Pbosphate Tablets should be protected from light.

LABELLING
When the active ingredient is codeine phosphate
sesquihydrate, the quantity is stated in terms of the
equivalent amountof codeine phosphate.
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Co-dydramol Tablets
Dihydrocodelne and Parecctamol Tablets

Action and use
Opioid analgesic + analgesic; antipyretic.

DEFIN1TION
Co-dydramol Tabletscontain Dihydrocodeine Tartrate and
Paracetamol.
The tablets comply with therequirements stared under Tablets and
wi,h thefollowing requirements.

Content of dihydrocodeine tartrate. CUIH2~03)C4H606
95.0 to 105.0% of the stated amount.

Content ofparacetamol, CaH9N02
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.5 g
of Paracetamol with 20 mL of acetone) filter and evaporate
the filtrate to dryness. The infrared absorption spearum of the
residue, Appendix Jl A) is concordant withthe reference
spearum of paracetamol (RS 258).

B. Carry out the method for thin-layer chromawgraphy,
Appendix ill A, using the foHowing solutions.
(I) Shake a quantity of the powdered tablets containing
30 mg of Dihydrocodeine Tartrate with 10 mL of waterand
centrifuge. Decant) add 10 mL of 1Msodium hydroxide and
30 mL of dichloromethane to the supernatant liquid) shake,
and filter the dichJoromethane layer (Whattnan GF/C is
suitable).

(2) 0.1% wlv of dihydrocodeine tartrate BPCRS in methanol
(50%).
(3) 0.1 % wlv each of dihydrocodeine tartrate BPCRS and
codeine phosphate BPCRS in methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF"" (Merck silica gel 60 F 254

plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate) dry in air) spray with ethanolic
iron(m) chloride solution and heat at 1051) for 10 minutes.

MOBILE PHASE

1 volume of 13.5M ammonia, to volumes of methanol and
90 volumes of dichloromethane.

SYSTEM SlliTABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots of different
colours.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colourto that in the
chromatogram obtained with solution (2).
C. In the Assay for dihydrocodeine tartrate) the
chromatogram obtained withsolution (2) shows a peakwith
the same retention time as the principal peakin the
chromatogram obtained with solution (1).

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix xnBI.
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TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use as the medium 900 mL of a phosphate buffer
(pH 5.8), at a temperature of 37° J prepared in the
followingmanner. Mix 250 mL of 0.2M posassium dihydrogen
phosphate and 18 mL of 0.2M sodium hydroxide, and diluteto
1000 mL with water.

PROCEDURE

Carryout the method for liquid chromatography,
Appendixm D, using the following solutionsin the mobile
phase.
(1) After45 minuteswithdraw a sample of the medium and
Iilter through a glass-fibre filter (Whatman GF/C is suitable).
Dilute the filtrate with the medium, if necessary, to produce
a solution expected to contain 0.0056% wlv of Paracetamol.

(2) 0.0056% wlv of paracetamdBPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless "eel column (10 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromarography (5 urn)
(Nudeosil CI8 is suitable).

(b) Use isocratic elutionand the mobilephasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 245 urn.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

O.OIM sodium pentanesulfonate in a mixture of 22 volumes of
methanol and 78 volumesof water, adjusted to pH 2.8 using
2M hydrochloric acid.

DETERMINATION OF CONTENT

Calculate the contentof CsH9N02 in the medium using the
declared content of CaR.NO, in paracaomol BPCRS.

LIMITS

The amount of Paracetamol released is not less than75%
(Q) of the stated amount.

Related substances'
Carry out the method for liquid chromatography,
Appendix ill D using the following solutions prepared in
solution A.
Solution A: 0.223% wlv of sodium pentanesulfonau in water,
adjusted to pH 2.8 with 2M hydrochloric acid.
(1) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 0.5 g of Paracetamol in 40 mL
of a mixture containing 22 volumesof methanol and
78 volumes of solutionA. Dilute to 50 mL with the same
diluentand filter(a regenerated cellulose membrane is
suitable).

(2) Dilute 1 volume of solution (1) to 100 volumes.

(3) 0.0005% wlv each of dihydrodein, tanrate BPCRS and
codeine phosphate BPCRS (dihydrocodeine tartrate
impurity A).

(4) 0.0001% wlv of 4-aminophenol (paracetamol impurity K)

(5) 0.00001 % wi. of 4' -chloroacetanilide (paracetamol
impurity J)

(6) Dilute I volume of solution (2) to 10 volumes.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with octIJdecylsilyi silica gelfor chromatography (3 ~) (Waters
Atlantis T3 CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rateof 1.5 mL per minute.
(d) Use a column temperature of 45°.

(e) Use an autosampler temperature of 4°.
(e) Use detection wavelengths of220 nm and 246 urn.
(I) Inject 50 ~L of each solution.

MOBILE PHASE

Mobl7e phase A 2 volumes of acewnitri!e Rl and 98 volumes
of solutionA.
Mobile phase B acetonitrile R 1.

Time (Minutes) Mobile phase A Moblle pho.se B Comment
(% vlv) (% vlv)

0-6 100 0 isocratc

6-18 100.....93.9 0 ..... 6.1 linear gradient

18-30 93.9 6.1 isocratic

30-42 93.9 ..... 85.7 6.1 ..... 14.3 linear gradient

42-50 85.7 ..... 66.3 14.3..... 33.7 linear gradient

50-52 66.3 .....0 33.7 ..... 100 lineargradient
52-54.5 0 100 isocratic

54.5-55 0 ..... 100 100..... 0 lineargradient

55-65 100 0 re-equilibratfcn

When the chromatograms arerecorded underthe prescribed
conditions, the relative retentions with reference to
paracetamol (retention time about 9 minutes) are:
paracetamol impurity K, about 0.7; dihydrocodeine
impurity B, about 2.3; dihydrocodeine, about 4.0;
dihydrocodeine impurity A, about 4.1; dihydrocodeine
impurity C) about 4.7; paracetamol impurity J, about 5.2;
dihydrocodeine impurity D, about 5.3.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaksdue to
dihydrocodeine and dihydrocodeine impurity A is at least 1.5
at 220 urn.

LIMITS

For paracaamd impurity J at 246 nm
In the chromatogram obtained with solution (I):

the area of any peakcorresponding to paraceramol impurity J
is not greater than the area of the principal peakin the
chromatogram obtained with solution (5) (10 ppm).

For aU other impurities at 2~O nm
Identify any peak corresponding to dihydrocodeine
impurity A and multiply the area of this peak by a correction
factor ofO.7.
In the chromatogram obtained with solution (I):

the area of any peak corresponding to dihydrocodeine
impurity A is not greater than half the area of the principal
peak in the chromatogram obtained with solution (2) (0.5%);

the area of any peakcorresponding to dihydrocodeine
impurities B, C, or D is not greater than3 times the area of
the principal peak in the chromatogram obtained with
solution (6) (0.3% of each);

the area of any peak corresponding to paracetamol
impurity K is not greater than the area of the corresponding
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peak in the chromatogram obtained with solution (4)
(lnn nnrn\'
\ ..... .., ~~...J'J

the area of any other secondary peak is not greater than the
area of me peakdue to paracetamol in the chromatogram
obtained with solution (6) (0.1%).

The total impurity content, excluding dihydrocodeine
impurities A to D, is not greater than 0.75%.

Disregard any peak, excludingparacetamol impurities Jand
K, with an area less than half the area of the peak due to

paracetamol in the chromatogram obtainedwith solution (6)
(0.05%)

Uniformity of content
Tabletscontaining less than 2 rng and/orless than2%w/w
of Dihydrocodeine Tartrate comply with the requirements
stated underTablets using the following method of analysis.
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(I) Add 50 mL of methanol to one tablet and mix with the
aid of ultrasound until completely dispersed. Add 100 mL of
water, shakeand dilute with sufficient walei' to produce a
solutionexpectedto contain 0.005% w/v of Dihydrocodeine
Tartrate, filter through glass-fibre paper (Whatman GF/C is
suitable) and use the filtrate.
(2) 0.005% w/v of dihydrocodein, rartrate BPCRS in methanol
(25%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Dissolution
may be used, but with a detection wavelength of 225 om.

DETBRMINATION OF CONTENT

Calculate the content of C,.H"NO"c..H,;O. in each tablet
using the declared content of ClsH2~03,C4H606 in
dihydro",dein, rartrate BPCRS.

ASSAY
For tablets containing the equiualent 0/ less than 2 mg
antUor tess than 2% t.ulw of dihydrocodeine tartrate
Use the average of the individual results determined in the
test forUnifonnity of content.
For tablets contaJ"n,'ng the equivalent of2 mg or more
and 2% t.ulw or more than of dihydrocodeine tartrate
Weigh and powder 20 tablets. Carry out the method for
liquid ,hromaragraphy, Appendix ill D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing
10 mg of Dihydrocodeine Tartrate with 50 mL of methanol
for 1 minute, dilutewith sufficient water to produce a
solutioncontaining 0.005% wlv of Dihydrocodeine Tartrate,
shake for a further 10 minutes and filter through glass-fibre
paper (Whatrnan GF/C is suitable) and use the filtrate.

(2) 0.005% wly of dihydrocodeine rartrate BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underDissolution
may be used, but with a detection wavelength of 225 om.

DETER..\UNATION OF CONTENT

Calculate the content of dihydrocodeine tartrate,
ClsH23NO),C4H606, in the tablets using the declared
contentof C18H2~OJ,C4H606 in dihydrorodeine
tartrate BPCRS.

For paracetamol
Carry out the methodfor liquid chromawgraphy,
Appendix ill D, using the following solutions.
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(I) Shake a quantity of the powdered tablets containing 0.5 g
of Paracetarnol with 50 mL of methanol for 1 minute, dilute
with sufficient water to produce a solution containing
0.005% wlv of Paracetamol, shake a further 10 minutesand
filter through a glass-fibre paper (Whatrnan GF/C is suitable)
and use the filtrate.
(2) 0.005% w/v of poracaamd BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

DETERJ.\UNATION OF CONTENT

Calculate the content of paracetamol, CSH9N02, in the
tablets using the declared content of CSH9N02 in
paracetamol BPCRS.

LABELLING
The labelstates the quantities of Dihydrocodeine Tartrate
and of Paracetamol in each tablet.
Co-dydramol Tablets should be prescribed and dispensed by
strength to minimise dispensing errors and the risk of
accidental opioid overdose.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Dihydrocodeine
Tartrate and impurities Jand K underParacetamol.

Co-fluampicil Capsules
Flucloxacillin and Ampicillin Capsules

Action and use
Penicillinantibacterial.

DEFINITION
Co-fluampici1 Capsules contain Flucloxacillin Sodium and
Ampicillin Trihydrate, in the proportions, by weight, 1 part
flucloxacillln to 1 part ampicillin.
The capsules comply with the requirements staeed under Capsules
and wi'h thefollowing requirements.

Content of ampicillin, Cl~I~304S
92.5 to 107.5% of the stated amount.

Content of ftuc1oxacillin, Cl.JInCIFN30sS
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer ,hromaragraphy,
Appendix ill A, using a silanised silica gel precoated plate
(Merck silanised silica gel 60 F254, (RP-18) plates are
suitable) and a mixture 10 volumes of cuerone and
90 volumes ofa 15.4% wlv solutionof ammonium acetate
adjusted to pH 5.0 with glacial acetic acid as the mobile
phase. Apply separately to the plate 1 pL of each of the
following solutions. For solution (1) shake a quantity of the
contents of the capsulescontaining me equivalent of 0.125 g
of each of ampicillin and flucloxacillin with 50 mL of
phosphate bufferpH 7.0 and filter through glass-fibre paper
(Whatrnan GF/C is suitable). Solution (2) contains
0.28% w/v of ampidllin trihydrate BPCRS in plwsphate buffer
pH 7.O. Solution (3) contains 0.26% wlv of f/udoxaeiOin
sodium BPCRS in phosphate buffer pH 7.0. Solution (4)
contains0.28% w/v of each of amoxiciOin trihydrate BPCRS
and ampicillin trihydrate BPCRS in phosphate b'lf!er pH 7.O.
Afterremoval of the plate, allowit to dryin air, expose to

iodine vapour until the spots appear and examine indaylight.
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In the chromatogram obtained with solution (1) the spot
with the lower Rf value corresponds to the principal spot in
the chromatogram obtained with solution (3) and the spot
with the higher Rf value corresponds to the principal spot in
the chromatogram obtained with solution (2). The test is not
valid unless the chromatogram obtained with solution (4)
shows two clearly separated principal spots.

R Carry out the method for thin-layer ,hromategraphy,
Appendix ill A, using a silanised silica gel pre-coated plate
(Merck siJanised silica gel 60 F254s (RP-18) plates are
suitable) and a mixture of 30 volumes of acetotu! and
70 volumes of a 15.4% wlv solution of ammonium acetate
adjusted to pH 5.0 with glacial acetic acidas the mobile
phase. Apply separately to the plate 1 ~L of each of the
following solutions. For solutions (1) to (3) use the solutions
described under test A. Solution (4) contains 0.26% wlv of
each of cloxacillin sodium BPCRS, didoxacillin sodium BPCRS
and j/ucloxaciUm sodium BPCRS in phosphate buffer pH 7.O.
After removal of the plate, allow it to dry in air, expose to
iodine vapour until the spots appear and examine in daylight.
In the chromatogram obtained with solution (1) the spot
with the lower Rf value corresponds to the principal spot in
the chromatogram obtained with solution (3) and the spot
with the higher Rf value corresponds to the principal spot in
the chromatogram obtained with solution (2). The test is not
valid unless the chromatogram obtained with solution (4)
shows three clearly separated principal spots.

C. In the Assay, the retention times of the two principal
peaks in the chromatogram obtained with solution (1)
correspond to those of the principal peaks in the
chromatograms obtained with solutions (2) and (3).

ASSAY
Carry out the method for liquidchromarography,
Appendix ill D, using the foUowingfreshly prepared
solutions. For solution (1) add a quantity of the mixed
contents of 20 capsules containing the equivalent of 0.25 g of
each of ampicillin and ftucloxacillln to 350 mL of water, mix
with the aid of ultrasound for 15 minutes, cool and dilute to
500 mL with water, filter through glass-fibre paper
(Whatman GF/C is suitable) and use the filtrate. Solution (2)
contains 0.05% wlv of anhydrous ampicillin BPCRS. Solution
(3) contains 0.056% wlv ofj/ucloxacUlin sodium BPCRS.
The chromatographic procedure may be carried out using
(a) a stainless steel column (25 em x 4.6 mm) packed with
oaadecylsilyl silica gelfor chromatography (5 urn) (Spherisorb
ODS I is suitable), (b) as the mobile phase with a flow rate
of 1.5 mL per minute a mixture of 50 volumes of methanol
and 50 volumes of a buffer solution containing
O.OIM diammonium hydrogen orthophosphate and
O.005M tetrabutylammonium hydro:dde, the pH of the solution
being adjusted to 7.0 with ortlwphosphoric acidand (c) a
detection wavelength of 262 om.

Calculate the content of C1cJII9N304S and of
C19H]7CIFN305S using the declared content of
C,,;H,..N30,S in anhydrous ampid/lin BPCRS and the
declared content of C19H16CIFN3Na05S infiucJoxaci/lin
sodium BPCRS. Each mg of C19H16CIFN,NaO,S is
equivalent to 0.9538 rng of C19H17CIFN30,S.

LABELLING
The quantity of Ampicillin Trihydrate is stated ln. terms of
the equivalent amount of ampicillin and the quantity of
F1udoxacillin Sodium is stated in terms of the equivalent
amount of fludoxacilIiri.

The label states that the preparation contains a penicillin.

Co-f1uampicil Preparations 111-463

Co-fluampicil Oral Suspension
Fludoxacillin and Ampicillin Oral Suspension

Action and use
Penicillin antibacterial.

DEFINlllON
Co-ftuampicil Oral Suspension is a suspension containing
equal amounts of Fludoxacillin Magnesium Ocrahydrare and
Ampicillin Trihydrate in a suitable flavoured vehicle. It is
prepared by dispersing the dry ingredients in the specified
volume of water just before issue for use.

The dry ingredients comply with the requirements lor Powders and
Granules lor OralSolutions and OralSuspensions statedunder
Oral Liquids.
For thefollowing tests prepare theoralsuspension as directed 011

the label. The suspension examined immediately afterpreparation,
unless otherunse indicated, complies with the requirements stated
underOral Liquids and with the following requirements.

Content ofampiclllin, Cl~I~304S
When freshly constituted, not more than] 20.0% of the
stated amount. When stored at the temperature and for the
period stated on the label during which the oral suspension
may be expected to be satisfactory for use, not less than
80.0% of the stated amount.

Content of'flucloxaclllin, ClgH17ClFN30SS
When freshly constituted, not more than 120.0% of the
stated amount. When stored at the temperature and for the
period stated on the label during which the oral suspension
may be expected to be satisfactory for use, not less than
80.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using a silanised silica gel precoared plate
(Merck silanised silica gel 60 F"" (RP-18) plates are
suitable) and a mixture of 10 volumes of acetone and
90 volumes of a 15.4% w/v solution of ammonium aceUlte
adjusted to pH 5.0 with gl(Uwl acetic add as the mobile
phase. Apply separately to the plate 1 ~L of each of the
following solutions. For solution (I) diJute a quantity of the
oral suspension containing the equivalent of 0.125 g of each
of ampicillin and f1ucloxaciUin to 50 mL with phosphate buffer
pH 7.0. Solution (2) contains 0.28% wlv of ampidJ/in
trihydrate BPCRS in phosphate buffer pH 7.0. Solution (3)
contains 0.26% w/v ofjludoxacillin sodium BPCRS in
phosphate buffer pH 7.0. Solution (4) contains 0.28% wlv of
each of amoxicillin tn'hydrate BPCRS and ampicillin
trihydrate BPCRS in phosphate buffer pH 7.0. After removal of
the plate, allow it to dry in air, expose to iodine vapour until
the spots appear and examine in daylight. In me
chromatogram obtained with solution (I) the spot with the
lower Rf value corresponds to the principal spot in the
chromatogram obtained with solution (3) and the spot with
the higher Rf value corresponds to the principal spot in the
chromatogram obtained with solution (2). The test is not
valid unless the chromatogram obtained with solution (4)
shows two clearly separated principal spots.

B. Carry out the method for thin-layer chromatography~

Appendix ill A, using a silanised silica gel precoated plate
(Merck silanised silica gel 60 F"" (RP-18) plates are
suitable) and a mixture of 30 volumes of acerorte and
70 volumes of a 15.4% wlv solution of ammonium acetate
adjusted to pH 5.0 with gladal acetic acidas the mobiJe
phase. Apply separately to the plate 1 ul., of each of the
following solutions. For solutions (I) to (3) use the solutions
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described under test A. Solution (4) contains 0.26% w/v of
each of cloxacillin sodium BPGRS) diJ:JJJxacilJin sodium BPCRS
and /lucloxacillin sodium BPCRS in phosphate buffer pH 7.0.
Afterremoval of the plate, allowit to dry in air, expose to

iodine vapour until the spots appear and examine in daylight
In the chromatogram obtained with solution (1) the spot
with the lowerRf value corresponds to the principal spot in
the chromatogram obtained with solution (3) and the Spot
withthe higher Rfvalue corresponds to theprincipal spot in
the chromatogram obtained with solution (2). The test is not
valid unless the chromatogram obtained withsolution (4)
shows three clearly separated principal spots.

TESTS
Acidity
pH, 4.8 to 5.6, Appendix V L.

ASSAY
To a weighed quantity of the oral suspension comaining the
equivalent of 0.1 g of each of ampicillin and flucloxacilljn
add sufficient water to produce 100 mL (solution A).
For ampicillin
Dilute 2 rnL of solution A to 50 rnL with buffered copper
sulfate solution pH 5.2, transfer 10 mL to a stoppered test
tubeand heat in a water bath at 75° for30 minutes. Rapidly
cool to room temperature, dilute to 20 mL with buffered
copper sulfate solution pH 5.2 and measure the absorbance of
the resulting solution at the maximum at 320 run,
Appendix IT B, using in the reference cell a solution prepared
by diluting 2 mL of solution A to 100 rnL with buffered
copper mlfateso/mum pH 5.~. Calculate the content of
CtoH"N,O.S from the absorbonce obtained by carrying out
the operation at the same timeusing2 mL of a solution
prepared by dissolving 0.1 g of anhydrom ampicillin BPCRS
in 100 rnL of water, diluting to 50 rnL with buffered copper
mlfateso/ution pH 5.2 and beginning at the words 'transfer
10 mL ... J and from the declared content of CLJi19N304S
in anhydrous ampicillin BPCRS. Determine the weigh' permL
of the oral suspension, Appendix V G, andcalculate the
contentof Cl~lgN304S, weight in volume.
Repeat the procedure usinga portion of the oral suspension
thathas beenstored at the temperature and for the period
stated on the label during which it maybe expected to be
satisfactory foruse.

For Jlucfoxacillin
Dilute 2 rnL of solution A to 100 rnL with 1M hydrochloric
acid. Measure the absorbance of theresulting solution at the
maximum at 352 om, Appendix II B, after exactly
11 minutes using 1M hydroihkn'ic acid in the reference cell.
Calculate the contentof C19H17C1FN305S from the
absorbance obtained by carrying out the operation at the same
time using 2 rnL of a solution prepared by dissolving 0.11 g
of /ludo:cacillin sodium BPCRS in 100 rnL of waterand from
the dec1ared contentof C19H16CIFN~aOsS injludoxaciJlin I

sodium BPCRS. Each mg of C"H1.CIFN,NaO,S is
equivalent to 0.9538 mg of CI9H17ClFN30SS. Determine
the weight per mL of the oral suspension, Appendix V G, and
calculate the contentof CI9H17CIFN30SS, weight in volume.
Repeat the procedure usinga portion of the oral suspension
thathas been stored at the temperature and for the period
stated on the labelduring which it may be expected to be
satisfactory foruse.

STORAGE
The oral suspension should be stored at the temperature and
used within the period stated on the label.
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LABELLING
The quantity of Ampicillin Trihydrate is stated in terms of
the equivalent amountof ampicillin and the quantity of
F1ucloxacilJin Magnesium Octahydrate is statedin tenus of
the equivalent amountof flucloxacillin.
The label states thatthe preparation contains a penicillin.

Colchicine Tablets
DEFINITION
Colchicine Tablets contain Colchicine.
The tablets comply Wilh therequirements statedunder Tablets and
with thefollowing requirements.

Content of colchicine, CnHz;N06
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract a quantity of the powdered tablets containing
5 mg of Colchicine with 50 rnL of methanol (50%), filter
through a 0.2-~m nylon filter and dilute 10 rnL of the filtrate
to 100 rnL with methanol (50%). The light absorption,
Appendix 11 B, in the range 220 to 400 nm exhibits two
maxima, at 246 om and 352 nm.

B. In the Assay, the retention time of the principal peakin
the chromatogram obtained withsolution (1) corresponds to
thatof the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the dissolution "" for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.
(b) Use 500 rnL of a pH 6.8 buffer prepared by mixing
3.52 g of sodium dihydrogen orthophosphate monohydrate and
4.35 g of disodium hydrogen orthophosphate dihydrate with
sufficient water to produce 1000 rn.L, at a temperature of 37°,
as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix IIID, usingthe following solutions protected from
light.

(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with the dissolution
medium if necessary, to produce a solution expected to
contain 0.0001% wlv of colchicine.
(2) 0.0001% wlv of colchicine BPCRS in the dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used Inject 50 J.IL of eachsolution and
use a detection wavelength of 243 om.

DETERMINATION OF CONTENT

Calculate the total contentof colchicine, C22H25N06, in the
medium from the chromatograms obtained and using the
declared content of C"H,,NO. in colchicine BPCRS.

LIMITS

The amount of colchicine released is not less than 75% (Q)
of the stated amount.
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Related substances
Carry out the method for li'quid chromatography,
AppendixIII D, using the following solutions in methanol
(50%) protected from light.

(I) Extract a quantity of the powdered tablets containing
5.0 mg of Colchicine in 40 rnL with the aid of ultrasound,
dilute to 50 rnL and filter through a 0.2-~m membrane filter.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute I volume of solution (2) to 10 volumes.

(4) Dissolve 5 mg of colchicine for system suirabih'ry A EPCRS
in 5 rnL.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oc~ilyl silica gelfor chromawgraphy (5~m) (Lichrosorb
RP8 is suitable).

(b) Use gradient elution and the mobilephase described
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of254 urn.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

MobilephaseA water.

MobilephaseB methanol.

Time (Minutes) MobUe phase A MobUe phase B Comment
("Ie vlv) (% vlv)

0-12 52' 48 isocratic

12-25 52_20 48_80 linear gradient

25-30 20 80 isccratic

30-32 20-->52 80_48 linear gradient
32-38 52 48 re-equihbreucn

When the chromatograms are recorded under the prescribed
conditions the retention time relative to colchicine (retention
time about 13 minutes) is: impurity A, about 0.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between impurity A and
colchicine is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeak corresponding to impurity A is not
greater than 3.5 times the area of the principal peak in the
chromatogram obtained withsolution (2) (3.5%);
the area of anyother secondary peak is not greater than the
areaof the principal peak in the chromatogram obtainedwith
solution (2) (I%);

the sum of the areas of aU of the secondary peaks is not
greater than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (5%).

Disregard any peakwithan area less than the area of the
principal peakin the chromatogram obtained with solution
(3) (0.1%).

Uniformity of content
Tablets containing less than2 mg and/or less than 2% wlw
of Colchicine complywith the requirements stated under
Tablets using the following method of analysis. Carry out the
method for liquidchromawgraphy, Appendix ill D, using the
following solutions in methanol(50%) protected from light.

Colecalciferol Preparations 111-465

(I) Transfer I tablet to a 5 mL volumetric flask. Add about
4 mL, disperse with the aid of ultrasound, dilute to volume
and filter through a 0.2-J..I.m membrane filter.
(2) 0.01 % wlv of cokhicine BPCRS.

(3) Dissolve 5 mg of colchicine for SYSl<m suirabih'ry A EPCRS
in5mL

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenimpurity A and
colchicineis at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of CnH25N 0 6 in each tablet using the
declared content of C22H25N06 in colchicine BPCRS.

ASSAY
Use the average of the individual results determined in the
test for Uniformity of content.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listedunder Colchicine.

STORAGE
Colchicine Tablets should be protected from light.

Colecalciferol Injection
Acdon and use
Vitamin D analogue (Vitamin D3) .

DEFINlTION
Colecalciferol Injection is a sterile solution containing
0.75% wlv of Colecalciferol in Ethyl Oleate.

The injection complies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of colecalciferol, ~71lt40
0.67 to 0.83% wlv.

CHARACTERISTICS
A pale yellow, oily liquid.

IDENTIFICATION
To 1 mL of a 0.2% vlv solutionof the injection in elhanol
free chlorofonn add 9 mL of antimony trichloride solution.
The light absorption of the resulting solution,Appendix II B,
exhibitsa maximum at 500 nm.

ASSAY
Carry out the following procedure in subdued light. Dilute
0.1 g of the injection to 50 rnL with dry 1,2-di<hloroethane
that has been purified by passing it through a column of silica
gel. To I rnL of this solution add rapidly 9 rnL of antimony
trichloride in dich/oroethane solution and measure the absorbanu
of the solution at 500 and 550 nm, Appendix II B, 90 to
120 seconds afteradding the reagent. Repeat the operation
using I rnL of a 0.002% wlv solution of coIecakofero/ BPCRS
in the dry, puritied-Lz-dichlcroethane, beginning at the
words 'add rapidly 9 mL of ... I. Calculate the resultof the
assayfrom the difference between the absorbances at 500
and 550 run and usingthe declared content of C21Ht..O in
coIecalciferol BPCRS. Calculate the percentage w/v of
colecalciferol taking 0.87 g as the value of the weight per rnL
of the injection.
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STORAGE
Colecalciferol injection should be protected from light.

LABELLING
The labelstates (1) that the preparation is for intramuscular
use only; (2) the equivalent number of IU (units) of
antirachitic activity (vitamin D) in I mL.
Each ug of Colecalciferol is equivalent to 40 IU of
antirachitic activity (vitamin D).
When calciferol injection is prescribed or demanded,
Colecalciferol Injection or Ergocalciferol Injection shall be
dispensed or supplied.

Colecalciferol Tablets
Acdon and use
Vitamin D analogue (Vitamin D3) .

DEFINITION
Colecalciferol Tablets comain Colecalciferol.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of celecalclfercl, C21H440

90.0 to 125.0% of the stated amount.

IDENTIFICATION
A. In the test for Uniformity of content, the chromatogram
obtainedwith solution (1) shows a peak with me same
retention time as the principal peakin the chromatogram
obtained with solution (2).

B. Extract one tablet, in powder, with 5 mL of ethanol1m
chlorcform, filler and to I mL of the filtrate add 9 mL of
antimcmy trichloride solution. A brownish red colour is
produced.

TESTS
Uniformity of content
Tablets containing less than 2 mg and/or less than 2% wlw
of Colecalciferol comply with the requirements stated under
Tablets using the following method of analysis. Carry out the
following procedure in subdued light and in low-actinic
glassware. Carry out the method for liquid chromawgraphy,
Appendix III D, using the following solutions.
(I) Disperse one tablet in 2 mL of waterwith the aid of
ultrasound. Add 6 mL of dimethylsulfoxide, shake with
50 mL of hexane for 30 minutes, centrifuge and retain the
hexane layer. Add sufficient hexane, if necessary, to produce
a solution expected to contain0.00004% wlv of
Colecalciferol.
(2) 0.00004% wlv of coleealaferol BPCRS in hexane.

(3) Dilute 1.0 mL of coleea/eiferol for symm suitability EPCRS
to 5.0 mL with hexane. Heat in a water-bath at 90 0 under a
reflux condenserfor 45 minutes and cool (formation of
precolecalciferol).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with silica gelfor chromarography (5 pm) (Partisil is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 254 run.

(f) Inject 50 ~L of each solution.
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MOBILE PHASE

8 volumes of pentan-l-o/ and 992 volumes of hexane.
When the chromatograms are recorded underthe prescribed
conditions, approximate retention times relative to
colecalciferol are0.4 for precolecalciferol and 0.5 for trans
colecalciferol.

SYSTEM SillTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to precolecalcilerol and trans-colecalciferol is at
least 100. If necessary, adjust theproportions of the
constituents and the flow rateof the mobile phase to obtain
this resolution.

DETBRMINATION OF CONTENT

Calculate the content of colecalciferol, CnHwO, in each
tablet using the declared contentof C27HuO in
coleea/eiferol BPCRS.

ASSAY
For tablets containing less than 2 mgand/or 2% w/wof
col«alClJerol Use the average of the 10 individual results
obtained in the test for Uniformity of content.
For tablets containing 2 mg or more, or 2% w/wor more of
colera/cifero/ Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. Carry out the
following procedure in subdued light and in low-actinic
glassware.
(I) Weigh and powder 20 tablets. Shake a quantity of tablets
containing 100 micrograms of Colecalciferol with 30 mL of
dimethylsulfoxide, add 150 mL of hexaneand shake for a
further 30 minutes, add sufficient hexane to produce 250 rnl.,
centrifuge and use the supernatant liquid.
(2) 0.00004% wlv of coleealdftrol BPCRS in hexane.

(3) Dilute 1.0 mL of coleea/eifero/ for system suitability EPCRS
to 5.0 mL with hexane. Heat in a water-bath at 90 0 under a
reflux condenser for 45 minutesand cool (formation of
precolecalciferol).

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure descnbed underUniformity
of content may be used
When the chromatogram is recorded under the prescribed
conditions, approximate retention times relative to
colecalciferol are 0.4 forprecolecalciferol and 0.5 for trans
colecalciferol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to precolecalciferol and trans-colecalciferol is at
least 1.0.

DETER.\UNATION OF CONTENT

Calculate the content of colecalciferol, C27~40, in the
tablets using the declared contentof C27Ht"Oin
coleea/ciferol BPCRS.

STORAGE
Colecalciferol tablets should be protected from light and
moisture.

LABELLING
The label states the equivalent number of IU (units) of
antirachitic activity (vitamin D) per tablet.

Each ~g of Colecalciferol is equivalent to 40 IU of
antirachitic activity (vitamin D).
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Colestyramine Oral Powder
Action and use
Lipid-regulating drug.

Colistimethate Preparations 111-467

M(A,-A2)WjW,

2(A! -A,)W2

LABELLING
The quantity of the active ingredient is stated in terms of the
equivalent amount of anhydrous cholestyramine.

Colistimethate Inhalation Powder, hard
capsule
Action and use
Antibacterial.

DEFINITION
Colistimethate Inhalation Powder, hard capsule consists of
Colistimethate Sodium, in microfine powder or
aerodynamically equivalent, either aloneor combinedwith a
suitable carrier. The capsule is loaded into a dry-powder
inhaler to generate an aerosol
The inhalation powder, hard capsule campliM with the
requirements Slated under Preparations for Inhalation and with the
following requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
thata consistent portion is deposited in the lungs. The fine
particle characteristics of Preparations for Inhalation are
determined using the method described in Appendix XII C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
Particles. The test and limits should be agreed with the
competent authority.
The water content is controlled to ensure the performance of
the product as justified and authorised by the competent
authority.

IDENTIFICATION
In the test for Composition, the retention rimes of the peaks
due to the six colistimethane components in the
chromatogram obtained with solution (1) aresimilar to those
of the corresponding peaks in the chromatogram obtained
with solution (2).

TESTS
Acidity or alkalinity
Dissolve a quantity of the capsule contents containing
125,000 IU in 10 mL carbon dioxide-free water, allow to stand
for 30 minutes and filter. The pH of the filtrate is 6.2 to 8.5,
Appendix V L.

Uniformity of delivered dose
Complieswith the requirements stated underInhalation
Powders usingthe following method of analysis.
Collect singledoses of the preparation being examined using
the procedure described underInhalation Powders,
Uniformity of delivered dose, qualitatively weighing the
collected dose. Repeat the procedure as described for pre-

DEFINITION
Colestyramine OralPowder contains Colestyramine with
suitable excipients.
Theoralpowder complies with the requirements staledunder Oral
Powders and with thefollowing requirements.

Content of anhydrous colestyramine
85.0 to 115.0% of the stated amount.

IDENTIFICATION
To a quantity of the powder containing the equivalent of
0.5 g of anhydrous colestyramine add 100 mL of
O.IM hydrochloric add, stir and heat on a water bath for
10 minutes. Filter) wash the residue with three 50 mL
quantities of water and dry at 70° at a pressure not exceeding
7 kPa for 16 hours. The infrared absorption spectrum of the
dried residue, Appendix IT A, is concordant with the reference
spectrum of colestyramine (RS 169).

TESTS
Styrene
Carry out the method for li4uid ,hramalOgrap!ry,
Appendix ill D, using the following solutions. For solution
(1) shake a quantity of the powder containing the equivalent
of 2 g of anhydrous colestyramine with 10 mL of acelOne for
30 minutes, centrifuge and use the supernatant liquid.
Solution (2) contains 0.0~002% wlv of styrene in aarone.
The chromatographic procedure may be carried out using
(a) a stainless steel column (30 em x 3.9 mm) packed with
end-capped acradecylsi/yJ silica gd forchramalOgraphy (I 0 pm)
(jtBondapak CI8 is suitable), (b) a mixture of equal volumes
of acetonitrile and wateras the mobilephasewith a flow rate
of2 mL perminute and (c) a detection wavelength of
254 nm.

Inject separately 20 ,..L of each solution. In the
chromatogram obtained with solution (1) the area of any
peakcorresponding to styrene is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (I ppm).

ASSAY
Prepare a solutionof sodium glycocholate by dissolving 1.5 g in
40 mL of hot water) coolingand diluting to 50 mL with
water (solution A). To a quantity of the powder containing
the equivalent of about 0.1 g of anhydrous colestyramine add
25 mL of waterand shake for 15 minutes. Centrifuge and
carefuUy decant and discard the liquid layer. Repeat the
proceduse with a further 25 mL of waw. Dry the washed
residue at 1000 for 2 hOUIS. To the residue add 10 mL of
solutionA) shake mechanicaUy for 2 hours and then
centrifuge (solution B). Prepare solutionC in the same
manner using 0.11 g of cclestyramine BPCRS, beginning at
the words 'add 10.0 mL of solution A... '. Dilute, separately,
2 mL of solution A, 2 mL of solution B and 2 mL of
solutionC to 200 mL with water. To J mL of each solution
in separate 10 mL graduated flasks add 4 mL of su!fiaic acid
(80%). Loosely stopper the flasks and heat at 600 for
15 minutes, cool and dilute to volume with sul/un'c acid
(80%). Allow the solutions to stand for I hous. Measuse the
absorbance of each solution at the maximwnat about
3J8 om, Appendix n B, using water in the reference cell.
Calculate the quantity of colestyramine in the powder using
the following expression:

where M

A,
A,
A,
W,
W,
W,

statedvalue, in g, of sodiumglycocholate absorbed
perg of cclestyramine BPCRS.
absorbance of solution A,
absorbance of solutionB,
absorbance of solutionCJ

weightof cdes/;}'J"tlmine BPGRS.
weightof powderbeingexamined,
average weightof contentof sechet.
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metered systemsunder Powders for Inhalation, Uniformity of
Delivered Dose.

Free colistin
Dissolve a quantity of the capsule contents containing
1,000,000 IU in 3 mL of water, add 0.1 mL of a 10% wlv
solution of silicotungslic. acid and allow to stand for 10 to
20 seconds. The resulting solution is not more opalescent
than reference '"'pension II, Appendix N A.
Composition
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions. Store aU
solutions at 5°.

(1) Dissolve a quantity of the capsule contents in sufficient
water to produce a solution containing 500,000 ill per mL
Dilute 1 mL of reconstituted solution to 20 mL with
methanol.
(2) Dissolve 10 mg of cdiuimethau sodium for peak
idemlfiauion EPCRS in 0.25 rnL of waterand dilute to
5.0 mL with methanol.
(3) Dissolve 2 mg of EI cdistimethau sodium for peak
identification EPCRS in 0.25 mL of waterand dilute 10
2.0 mL with methanol.
(4) Dissolve 1.5 mg of E2 colistimethate sodium for peak
identification EPCRS in 0.25 mL of waterand dilute 10
5.0 mL with methanol.
(5) Dilute 3 volumes of solution (2) 10 50 volumes with
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 2.1 mm) packed
with end-eapped oetadlX)'lsi/y1 ,ilicagelfor ckromatograpky
(1.7 pm) (Waters AcquiryUPLC CSH is suitable) and a
(5 ern x 2.1 mm) guard column.

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate oCO.3 mLper minute.
(d) Use a column temperature of 30'.

(e) Use an autosampler temperature of 5°.

<0 Use a detection wavelength of210 om.
(g) Inject 2 pL of each solution.

MOBILE PHASE

Mobile phase A I volwoe of acetonitrile and 19 volumes of a
0.78% wlv solution of sodium dihydrogen ortkopho,phale
dikydrale previously adjusted 10 pH 6.5 with 1M sodium
kydroxide.
Mobile phase B 1 volume of acetonitrile and 1 volume of a
0.78% wlv solution of sodium dihydrogen ortkopho,phate
dikydrale previously adjusted to pH 6.5 with 1M sodium
hydroxide.

Tlm. MobUe Phase A MobIle Phase B Comment
(min) (%VN) (% Vtv)

0- LO 80 ---> 68 20 ---> 32 linear gradient

10 - 35 68 ..... 53 32 ..... 47 Im.ear gradient

35 - 56 53 ..... 80 47 --> 20 linear gradient

36·44 80 20 re-equilibraticn

Use the chromatogram supplied with colistimemate sodium for
peak identification EPCRS and the chromatogram obtained
with solution (2) to identify peaks due 10 CMS EIASM6,
CMS E2ASM8, CMS EIASM8, CMS E2ASM6, CMS
E2ASM4 and CMS EIASM4.
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When the chromatograms are recordedunder the prescribed
conditions, the relative retentions with reference to eMS
EIASM6 (retention time about 13 minutes) are: CMS
E2ASM8, about 0.22; CMS EIASM8, about 0.39; CMS
E2ASM6, about 0.71; CMS E2ASM4, about 1.77 and CMS
EIASM4, about 2.35.

SYSTEM SUlTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2):

the difference in retentiontimes between 2 consecutive
injections is less than 0.1 minutes and me drift in retention
time of CMS EtASM6 from start to end of sequence is less
than 05 minutes;
the peak-to-vaIley ratio is at least 1.2, where Hp is the height
above the baseline of me peak with a relative retention of
2.37 and Hu is me height above the baseline of the lowest
point of the curve separating this peak from the peakdue to
CMS EIASM4;

the column efficiency, determined on the peak due to CMS
EIASM6, is at least 50000 theoretical plates.

The test is not valid unless, in the chromatogram obtained
with solution (5), the signal-to-noise ratioof the peak due to
CMS EIASM6 is at least 50.

LIMITS

Using the chromatogram obtained with solution (I), integrate
aU peaks present at greater than 0.05% to determine the total
peak area. Calculate the percentage content of colistimethate
sodium components in the inhalation powder by
nonna/isation. The proportions arewithin the following limits:
CMS EIASM8, 5.0 to 9.5%;

CMS EIASM6, 6.5 to 9.5%;

CMS EIASM4, 2.0 to 5.0%;

CMS E2ASM8, 0.5 to 2.0%;

CMS E2ASM6, 0.5 to 2.5%;

CMS E2ASM4, maximum 1.5%;

the sum of peaks related (0 CMS EI or CMS E2 is not less
than 77.0%.

Disregard any peak with an arealess than 0.5%.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, as described in the test for Composition.
Use the chromatogram supplied with El colistimethare sodium
for peak identification EPCRS and the chromatogram obtained
with solution (3) to identifypeaks due to components of
CMS EI.

Use the chromatogram supplied with E2 co/istimethate sodium
for peak identification EPCRS and the chromatogram obtained
with solution (4) to identifypeaksdue to components of
CMSE2.

LIMITS

In the chromatogram obtained with solution (1):

the area of any impurity is not greater than 2.0% by
nonnalisation;
the sum of aU impurities is not greater than 7.0% by
normalisation,
Disregard any peak related to CMS EI or CMS E2 and any
peak with an area less man 0.05% by normalisation,

ASSAY
Mix thecontents of 10 capsulesand carry out the
microbiological assay of antibiotics, Appendix XN A.
The precision of the assay is such that the fiducial limits of
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error are not less than 95% and not more than 105% of the
estimated potency.
For a capsule of average content weight) the upper fiducial
limit of error is not Jess than 95.0% and the lower fiducial
limit of error is not more than 115.0% of the stated number
ofIU.

STORAGE
Colistimethate Inhalation Powder, hard. capsules should be
protected from light.

LABELLING
The label states (I) the total number of IU (units) and (2)
the number of ill (Units) per mg in each capsule.

Colistimethate Sodium for Injection
Collsrimethare for Infusion, CoIistimethate Injection

Action and use
Antibacterial.

DEFINITION
Colistimethate Sodium for Injection is a sterile material
consisting of Colistimethate Sodium with or without
exclpients. It is supplied in a sealed container.

The contents of the sealed container comply wirh the requirements
for Powders for Injeaions or Infusions statedunderParenteral
Preparations and wi'h thefollowing requirements.

IDENTIFICATION
A. In the test for Composition, the retention times of the
peaks due to the six colistimethane components in the
chromatogram obtained with solution (1) are similar to those
of the corresponding peaks in the chromatogram obtained
with solution (2).

B. Yield reaction B characteristic of sodium salts,
Appendix VI.

TESTS
Acidity or alkalinity
Dissolve a quantity in sufficient carlxm dioxide-free fQaltr to
produce a solution containing 125,000 IU per mL. The pH
of the resulting solution, measured 30 minutes after
preparation, is 6.2 to 8.5, Appendix V L.

Free colistin
Dissolve a quantity containing 1,000,000 IU in 3 mL of
water, add 0.1 mL of a 10% w/v solution of si&otungstic acid
and allow to stand for 10 to 20 seconds. The resulting
solution is not more opalescent man reference suspension II,
Appendix N A.

Loss on drying
When dried over phosphorus pemoxide at 60° at a pressure not
exceeding 0.7 kPa for 3 hours, lose not more than 7.0% of
their weight. Use I g.

Composidon
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. Store all
solutions at 5°.

(1) Dissolve a quantity of the contents of a sealed container
in sufficient water to produce a solution containing
500,000 IU of colistimethate sodium per mL. Dilute I mL of
reconstituted solution to 20 mL with methanol.

(2) Dissolve 10 mg of colis'methate sodium for [Je<Ik
identification EPCRS in 0.25 mL of waterand dilute to
5.0 mL with methanol.
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(3) Dissolve 5 rng of El colistimethate sodium for peak
identification EPCRS in 0.25" mL of water and dilute to
5.0 mL with methanol.

(4) Dissolve 1.5 mg of E2 colistimethate sodium for peak
identification EPCRS in 0.25 mL of waterand dilute to
5.0 mL with methanol.

(5) Dilute 3 volumes of solution (2) to 50 volumes with
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 2.1 mm) packed
with end-tapped oClod«y/sily1 silica gelfor chromatography
(1.7 pm) (Waters Acquity UPLC CSH CI8 is suitable) and
a (5 em x 2.1 mm) guard column.

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.3 mLper minute.

(d) Use a column temperature of 30°.

(e) Use an autosampler temperature of 5°.

(l) Use a detection wavelength of 210 nm.

(g) Inject 2 ~L of each solution.

MOBILE PHASB

Mobile phaseA 1 volume of acetomuile and 19 volumes of a
0.78 % wlv solution of sodium dihydrogen phosphate dihydrate
previously adjusted to pH 6.5 wim 1M sodiumhydroxide.

Mobile phaseB 1 volume of acetonitrile and 1 volume of a
0.78 % wlv solution of sodium dihydrogen phosphate dihydrate
previously adjusted to pH 6.5 with 1M sodium hydroxide.

Time Mobile phase A Mobile phase B Comment

(Mlnules) (% vlv) (% v/v)

0-10 ec-,.. 20-->32 lnear gradieol

10-J5 68->5J 32-t7 linear gradient

JS.J6
_..

47-f20 Inear gradieol

J6.44 80 20 re-equiibralion

Use the chromatogram supplied with colistimethate sodiumfor
peak identificatinn EPCRS and the chromatogram obtained
with solution (2) to identify peaks due to CMS EIASM6,
CMS E2ASM8, CMS ElASM8, CMS E2ASM6, CMS
E2ASM4 and CMS EIASM4.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to CMS
ElASM6 (retention time about 13 minutes) are: CMS
E2ASM8, about 0.22; CMS EIASM8, about 0.39; CMS
E2ASM6, about 0.71; CMS E2ASM4, about 1.77 and CMS
EIASM4, about 2.35.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2):

the difference in retention times between 2 consecutive
injections is Jess than 0.1 minutes and the drift in retention
time of CMS EIASM6 from start to end of sequence is less
than 0.5 minutes;

me peak-w-valJey ratio is at least 1.2, where Hp is the height
above the baseline of the peak with a relative retention of
2.37 and Hv is the height above the baseline of the lowest
point of the curve separating this peak from the peak due to
CMS EIASM4;

the column efficiency, determined on the peak due to Cl\4S
EJASJ\.16, is at least 50000 theoretical plates.
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The test is not valid unless, in the chromatogram obtained
with solution (5), the signal-to-noise ratio of the peak due to
CMS EIASM6 is at least 50.

LIMITS

Using the chromatogram obtained with solurion (1), integrate
aU peaks present at greater than 0.05% to determine the total
peak area. Calculate the percentage content of colistimethate
sodium components in the injection by nonnalisation.
The proportions are within the following limits:
CMS EIASM8, 5.0 to 9.5%;

CMS EIASM6, 6.5 to 9.5%;

CMS EIASM4, 2.0 to 5.0%;

CMS E2ASM8, 0.5 to 2.0%;

CMS E2ASM6, 0.5 to 2.5%;

CMS E2ASM4. maximum 1.5%;
the sum of peaks related to eMS El and eMS HZ is not less
than 77.0%.
Disregard any peak with an area less than 0.5%.

Related substances
Carry out the method for liquidchromaUJgraphy,
Appendix ill D, as described in the test for Composition.

Use the chromatogram supplied with El coIistimethate sodium
for peak identification EPCRS and the chromatogram obtained
with solution (3) to identify peaks due to components of
CMSEI.
Use me chromatogram supplied with E2 colisu·methate sodium
for peak identification EPCRS and the chromatogram obtained
with solution (4) to identify peaks due [0 components of
CMSE2.

LIMITS

In the chromatogram obtained with solution (I):

the area of any impurity is not greater than 2.0% by
nonnalisauOn;
the sum of aU impurities is not greater than 7.0% by
normalisation.
Disregard any peak related to CMS EI or CMS E2 and any
peak with an area less than 0.50% by normalisation.

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for uniformity of weigh;
Appendix XII Cl, Powders for Parenteral Administration.

Mix the contents of the 10 containers and carry out the
mi<robiological assay of antibiotics, Appendix XIV A.
The precision of the assay is such that the fiducial limits of
error are not less than 95% and not more than 105% of the
estimated potency.

For a container of average content weight, the upper fiducial
limit of error is not less than 95.0% and the lower fiducial
limit of error is not more than 115.0% of the stated number
ofID.

STORAGE
The sealed container should be protected from light.

LABELLING
The label of the sealed container states the total number
of IV (units) contained in it.
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Colistimethate Sodium Powder for
Nebuliser Solution
Action and use
Antibacterial.

DEFINITION
Colistimethate Sodium Powder for Nebuliser Solution
consists of Colistimethate Sodium with or without excipients.
It is supplied in a sealed container and it is reconstituted with
an appropriate liquid in accordance with the manufacturer's
instructions to obtain a nebuliser solution intended to be
converted into aerosols by a nebuliser.

The contents of the sealed container comply WJih the requirements
statedunderPreparations for Inhalation and with thefollowing
requirements.

IDENfIFICATION
A. In the test for Composition, the retention times of the
peaks due to the six colistimethane components in the
chromatogram obtained with solution (1) are similar to those
of the corresponding peaks in the chromatogram obtained
with solution (2).
B. Yield reaction B characteristic of sodium salts,
Appendix VI.

TESTS
Acidity or alkalinity
Dissolve a quantity in sufficient carbon dioxide-free water to
produce a solution containing 125,000 IV per mL The pH
of the resulting solution, measured 30 minutes after
preparation) is 6.2 to 8.5, Appendix V L.

Free colistin
Dissolve a quantity containing 1,000,000 IV in 3 mL of
water, add 0.1 mL of a 10% w/v solution of siliaJtungstk acid
and allow to stand for 10 to 20 seconds. The resulting
solution is not more opalescent than reference suspension II,
Appendix N A.

Loss on drying
When dried over phosphorus pentoxide at 600 at a pressure not
exceeding 0.7 kPa for 3 hours, lose not more than 7.0% of
their weight. Use 1 g.

Composition
Carry out the method for liquidchromaUJgraphy,
Appendix ill D, using the following solutions. Store all
solutions at 50.

(1) Dissolve a quantity of the contents of a sealed container
in sufficient water to produce a solution containing
500,000 ID of Colistimethate Sodium per rnL Dilute 1 mL
of reconstituted solution to 20 mL with methanol.

(2) Dissolve 10 mg of wlisnmethate sodium for peak
identification BPCRS in 0.25 mL of waterand dilute to
5.0 mL with methanol.

(3) Dissolve 5 mg of B/ colistimethate sodium for peak
identification EPCRS in 0.25 mL of waterand dilute to
5.0 mL with methanol.

(4) Dissolve 1.5 mg of E2 colistimethate sodium for peak
identification EPCRS in 0.25 mL of water and dilute 10

5.0 mL with methanol.
(5) Dilute 3 volumes of solution (2) to 50 volumes with
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 2.1 mm) packed
with end-capped octade<Yfsily1 silica gelfor chromatography
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(I.7 1'111) (Waters Acquity UPLC CSH is suitable) and a
(5 cm x 2.1 nun) guard column.

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.3 mL per minute.

(d) Use a colwnn temperature of 30°,
(e) Use an autosampler temperature of 5°.

(t) Use a detection wavelength of 210 nm.
(g) Inject 2 ~L of each solution.

MOBILE PHASE

Mobile phase A 1 volume of auwnitriJe and 19 volumes of a
0.78% w/v solution of sodium dihydrogen phosphate dihydrau
previously adjusted to pH 6.5 with I M sodium hydroxide.

Mobile phase B 1 volume of acetonitrile and I volume of a
0.78% wlv solution of sodium dihydrogen phosphate dihydrate
previously adjusted to pH 6.5 with 1Msodium hydroxide.

Time MobilephaseA Mobile phase B Comment

(Mlnules) (% yfv) (%vJv)

0-10 ...... 20-032 linear glCldienl

10-35 ......3 32---J047 linealgradlenl

as-as 53.ao 47....,20 inear gradient

36-44 80 20 ..............

Use the chromatogram supplied withcoIistimethare sodium for
peak identification EPCRS and the chromatogram obtained
with solution (2) to identify peaks due to CMS E IASM6,
CMS E2ASM8, CMS EIASM8, CMS E2ASM6, CMS
E2ASM4 and CMS BJASM4.

When the chromatograms arerecorded underthe prescribed
conditions, the relative retentions with reference to eMS
EIASM6 (retention time about 13 minutes) are: CMS
E2ASM8, about 0.22; CMS EIASM8, about 0.39; CMS
E2ASM6, about 0.71; CMS E2ASM4, about 1.77 and CMS
EIASM4, about 2.35.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2):

the difference in retention timesbetween 2 consecutive
injections is less than0.1 minutes and the drift in retention
timeof CMS EJASM6 from start to end of sequenceis less
man 0.5 minutes;
the peak-to-valley ratio is at least J.2, where Hp is the height
above the baseline of the peak with a relative retention of
2.37 and Hv is the height above the baseline of the lowest
point of the curve separating thispeak from me peakdue to
CMSEIASM4;

the column efficiency, determined on thepeakdue to CMS
EIASM6, is at least 50000 theoretical plates.

The test is not valid unless, in the chromatogram obtained
with solution (5)J me signal-to-noiu ratio of the peakdue to
CMS EIASM6 is at least 50.

LIMITS

Using the chromatogram obtained withsolution (1), integrate
all peaks present at greater than0.05% to determine the total
peak area. Calculate the percentage contentof colistimethate
sodium components in the injection by nonnalisation.
The proportions are within the following limits:
CMS EIASM8, 5.0 to 9.5%;

CMS EIASM6, 6.5 to 9.5%;

CMS EIASM4, 2.0 to 5.0%;

Colistin Preparations 111-471

CMS E2ASM8, 0.5 to 2.0%;

CMS E2ASM6, 0.5 to 2.5%;

CMS E2ASM4, maximum 1.5%;

the sum of peaks related to CMS EI and CMS E2 is not less
than 77.0%.

Disregard anypeak with an area less than0.5%.

Related substances
Carry out the method for liquid chroma,ography,
Appendix III DJ as described in the test for Composition.
Use the chromatogram supplied with EJ colisumethate sodium
for peak identification EPCRS and the chromatogram obtained
withsolution (3) to identify peaks due to components of
CMSEI.

Use the chromatogram supplied with E2 coliuimethate sodium
for peak identification EPCRS and the chromatogram obtained
withsolution (4) to identify peaks due to components of
CMSE2.

LIMITS

In the chromatogram obtained with solution (1):

the area of anyunspecified impurity is not greater than2.0%
by normalisation;
the sum of all unspecified impurities is not greater than 7.0%
by normalisation.
Disregard any peak related to CMS EI or CMS E2 and any
peak withan area less than 0.50% by nonnalisation.

ASSAY
Mixthe contents of 10 containers andcarry out the
microbiological assay of antibiotics, Appendix XN A.
The precision of the assay is such thatthe fiducial limits of
error are not less than 95% and not more than 105% of the
estimated potency.
The upper fiducial limitof error is not less than 95.0% and
the lowerfiducial limit of eITOr is not more than 115.0% of
the stated number of ill.

STORAGE
The sealedcontainer should be protected from light,

LABELLING
The label of the sealed container states the total number
of ill (units) contained in it.

Colistin Tablets
Action and use
Antibacterial.

DEFINITION
Colistin Tablets contain Colistin Sulfate.
The tablets comply with the requirements stated under Tablets and
with thefol/Qwing requirements

IDENTIFICATION
To a quantity of the powdered tablets containing 200,000 ill
add J0 mL of water,shake andfilter. Use the filtrate for the
following tests.
A. Carry out the method for thin-layer chromatography,
Appendix III A, protected from light using the following
solutions.
(I) Add 0.5 mL of hydrochloric odd to 0.5 mL of the filtrate,
heat in a sealed rube at 135° for5 hOW'SJ evaporate to
dryness on a water bath, continue to heatuntil any residual
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hydrogen chloridehas been removed, dissolve the residue in
0.5 mL of UJaterand centrifuge, if necessary.

(2) 0.25% wlv of t-leucine in water.

(3) 0.25% wlv of t-threonme in water.
(4) 0.25% wlv ofL-phenylalanin' in water.
(5) 0.25% wlv ofL-senn, in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silka gel.
(b) Use the mobile phase described below.

(c) Apply 5 ~L of each solution, as 10-mm bands. Place the
plate in the tankso that it is not in contactwiththe mobile
phase and expose it to the vapour of the mobile phase.
(d) After exposure of the plate to the mobile phase vapour
for at least 12 hours, develop to 12 em,
Ce) Remove the plate, heat it at 100° to 105°, spray with
ninhydrin solution RJ and heat at 110° for 5 minutes,

MOBILE PHASE

25 volumes of waterand 15 volumes of phenol.

CONFIRMATION

The bands in the chromatogram obtained with solution (I)
correspond to those in the chromatograms obtainedwith
solutions (2) and (3) and do not correspond to those in the
chromatograms obtained with solutions (4) and (5).
The chromatogram obtainedwith solution (1) also shows a
band with a very low Rf value (2,4-diaminobutanoic acid).
B. Heat 0.5 mL of the filtrate with 0.5 mL of chromotropic
acid-sulfuri< acid solution at 100° for 30 minutes. No purple
colour is produced (distinction from colistin sulfomethate).

C. The filtrate yields reaction A characteristic of sulfaleS,
Appendix VI.

Composition
Carry out the method for liquidchromatography,
Appendixill D, using the following solutions. Use the
nonnalisation procedure.
(I) Shake a quantity of the powdered tablets containing
100,000 ill with 40 mL of water, add sufficient acetonitrile to
produce 50 mL and filter (Whatman GF/C filter followed by
0.45-~m nylon filter is suitable).

(2) Dissolve 5 mg of colistin for system suitability EPCRS in
8 mL of waterand add sufficient aettonitnle to produce
10mL.

(3) Dilute 1 volume of solution (2) to 100 volumes with a
solution containing 20 volumesaeeum;criJe and 80 volumes of
water

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with end-eapped oetadecylsilyl silka gelfor chromatography
(3.0 pm) (YMC Pack-pro is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 50°.

(e) Use a detection wavelengrh of 215 nm.

(f) Inject 20 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
1.5 times the retention time of polymyxin El.

MOBILE PHASE

22 volumes of aceumiuile Rt and 78 volumes of a solution
prepared by dissolving 4.46 g of anhydrous sodium sulfate in
900 mL of water, adjusting the pH to 2.4 with dilute

2022

orthophosphoric acidand adding sufficient water to produce
1000 mL.

Use the chromatogram supplied with colistin for system
suitability EPCRS to identify the peaks due to polymyxins EI,
E2, E3, E4, E6, EI-I, EI-NYa, E2-I, E2-Val, 2,3-<1ehydro
El and impurities A and B.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to polymyxin
El (retention time, about 21 minutes) are: polymyxin E4,
about 0.3; polymyxin E2-Val, about 0.3; polymyxin E6,
about 0.39; polymyxin E2-I, about 0.42; polymyxin E2,
about 0.50; impurity A, about 0.53; polymyxin E3, about
0.56; polymyxin EI-Nva, about 0.6, polymyxin EI-I, about
0.8, polymyxin 2,3-<1ehydro EI, about 0.9; polymyxin
EI-1MOA, about I.1; impurity B, about 1.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2):

the resolution between the peaksdue to polymyxin E6 and
polymyxin E2-1 is at least 2.0;

the resolutUm between the peaksdue to polymyxin
2,3-dehydto EI and polymyxin EI is at least 3.0;

thepeak-UHJalJey rosio is atleast 1.1, whereHI' is the height
above the baseline of the peakdue to impurity A and H" is
the heightabovethe baseline of the lowest point of the curve
separating this peak from the peak due to polymyxin E2

LIMITS

Using the chromatogram obtainedwith solution (I),
disregard anypeakpresentat less than 0.05% and calculate
the percentage content of colistincomponents in the tablets
by nonnalisation. The proportions arewithin the following
limits:
polymyxin EI-I, maximum 8.5%;

polymyxin E3, maximum 5.5%;

polymyxin EI-1MOA, maximum 5.0%;

polymyxin E6, maximum 4.5%;

the sum of polymyxin E4 and polymyxin E2-Val, maximum
3.0%;

polymyxin E2-I, maximum 2.5%;

polymyxin 2,3-<1ehydro EI, maximum 1.5%;

the sum of polymyxins EI, E2, E3, E4, E6, EI-I, EI-NYa,
E2-I, E2-Val 2,3-<1ehydro EI, minimum 86.0%.

Related substances
Carry out the method for liquidchromatography, as described
in the test for Composition.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeak due to impurity B is not greater than
4.0% by normalisation;
the area of any unspecified impurity is not greater than 2.5%
by nonnalisaticn;
the area of no more than4 unspecified impurities is greater
than 1.0% by normalisation;
the sumof all unspecified impurities is not greater than
11.0% by nonnalisation;
Disregard anypeak related to polymyxins Bt, E2, E3, E4,
E6, EI-I, EI-NYa, E2-I, E2-Val 2,3-<1ehydro EI and any
peakwith an area less than 0.35% by normalisation.
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ASSAY
Weigh and powder 20 tablets. Dissolve a suitable quantity of
the powder in plwsphate buffer pH 6.0 and carry out the
microbiological assay of antibiotics, Appendix XN A.
The precision of the assay is such that the fiducial limits of
eITOr are not less than 95% and not more than 105% of the
estimated potency. The upper fiducial limit of error is not
less than 97.0% and the lower fiducial limit of error is not
more than 110.0% of the Slated number ofID.

STORAGE
Colistin Tablets should be protected from light.

LABELLING
The strength is stated as the number afID (units) in each
tablet.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Colistin Sulfate

Flexible Collodion

Collodion Preparations 111-473

DETERMINATION OF CONTENT

Calculate the content of C 2H 60 from the areas of the peaks
due to ethanol and acetonitrile in the chromatograms obtained
with solution (1) and solution (3).

Forpreparations in whit.h industrial methylated spirithas been
used, determine the content of ethanolas described above.

Determine the concentration of methanol in the following
manner. Carry out the chromatographic procedure described
above but using the following solutions.

(1) 0.25% vlv of methanol and 0.25% vlv of acetonitrile
(internal standard).

(2) Dilute a volume of the preparation being examined with
ether to contain between 0.2% and 0.3% vlv of methanol.

(3) Prepare in the same manner as solution (2) but adding
sufficient of the internal standard to produce a final
concentration of 0.25% vtv,

LIMITS

The sum of the contents of ethanol and methanol is 20 to
23% vlv and the ratio of the content of methanol to that of
ethanol is commensurate with industrial methylated spirit
having been used.

Action and use
Skin protective.

DEFINITION
Flexible Collodion is a solution of Colophony in a mixture of
Virgin Castor Oil and Collodion.

ExteU1poraneouspreparanon
The following Cannula and directions apply.

Mix the ingredients and stir until the colophony has
dissolved; allow any deposit to settle and decant the clear
liquid.

Flexible collodion complies with the requirements statedunder
Liquidsfor Cutaneous Application and with the following
requirements.

IDENTIFICATION
A. Expose a thin layer lO the air. A thin, tenacious film is left
which, when ignited, bums rapidly with a yellow flame.

B. 1V1ix with an equal volume of water. A white, viscid,
stringy mass is obtained.

Ethanol content
20 to 23% when determined by the following method.

Carry out the method for gas chromategraphy, Appendix III B
using the following solutions in ether.
(I) 5% vlv of absolute ethanol and 5% vlv of acetonitrile
(internal standard).

(2) 20% vlv of the substance being examined.

(3) 20% vlv of the substance being examined and 5% vlv of
the internal standard.

CHROMATOGRAPHIC CONDITIONS

(a) Use a glass column (1.5 m x 4 mm) packed with porous
polymer beads (100 to 120 mesh) (Porapak Q is sultable).

(b) Use nitrogen as the carrier gas at 40 mL per minute.

(c) Use Isothermal conditions maintained at 120°.

(d) Use a flame ionisation detector.

(e) Inject 1 ~L of each solution.

Colophony
virgin Castor Oil
Collodion

25.
25.

Sufficient to produce 1000 mL

COLLODION FOR THE PREPARATION OF
FLEXIBLE COLLODION
DEFINITION
Collodion is a solution of Pyroxylin in a mixture of Ether and
Ethanol (90 per cent).

PRODUCTION
It may be prepared by adding 100 g of pyroxylin to 900 mL
of a mixture of 3 volumes of solvent ether and I volume of
ethanol (90 per cent) and agitating continuously until
dissolved. The viscosity of the resulting solution is
determined and the solution is diluted with the solvent
mixture until it complies with the requirement for kinematic
viscosity.

In making Co/lndion the ethanol(90 percenO may be reploeed by
industrial methylated spiri,diluted so as '0 be of equivalen'
akoholi< smngth, provided that 'he law and the'lalUtery
regulations governing the useof industrial methylated spirit are
observed.

CHARACTERISTICS
A clear. viscid, colourless or pale straw-coloured liquid.

TESTS
Weight per mL
0.785 100.795 g, Appendix V G.

Kinematic viscosity
405 to 700 mm2 s-t, when determined using a falling sphere
viscometer complying with British Standard 188: 1977
(Methods for the determination of viscosity of liquids). Fill
the fall tube with the collodion to about 10 mm above the
220 mm mark, place vertically in the bath and allow to stand
for air bubbles to clear and for temperature equilibrium to be
attained. Clean the sphere, immerse it in a portion of the
liquid being examined maintained at a temperature of 19.9°
to 20.1 ° and when it is at this temperature introduce it,
without wiping, into the delivery tube. Observe the time for
the lowest part of the sphere to pass through the planes of
the tops of the 175-mm mark and the 25-mm mark, using a
telescope or other suitable device to avoid errors due to
parallax. The average of three readings concordant to within
0.5% is taken as the time of fall. Calculate the kinematic
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When Collodion is prescribed or demanded, Flexible
Collodion shall be dispensed or supplied.

viscosity (v) in square millimetres per second (mm" S-I) from
the expression:

Co-magaldrox Oral Suspension
Magnesium Hydroxide and Aluminiwn Hydroxide Oral
Suspension

Action and use
Antacid.

DEFINITION
Co-magaldrox Oral Suspension is a suspension containing
Magnesium Hydroxide and Dried Aluminium Hydroxide in a
suitable flavoured vehicle. The amount of dried aluminium
hydroxide is adjusted to give the required content of A120.3o
The oralsuspension ccmplies with the requirements Slated under
OralLitJuids and wi'h 'he following requirements.

Content of magnesium hydroxide, Mg(OH),
90.0 to 110.0% of the stated amount.

Content of Alz03

45.4 to 58.8% of the stated amount of dried aluminium
hydroxide.

IDENTIFICATION
A. Mix 5 mL with 10 mL of 2M hydrochloric acid, add 5
drops of merhyl redsolution and heat to boiling.
Add 6M ammonia until the solution becomes yellow, continue
boiling for 2 minutes and filter. To 1 mL of the filtrate add
1 mL of 6M ammonia and 1 mL of 2M ammonium chloride;
no precipitate is produced. Add a.25M disodium hydrogen
orthophosphate; a white, crystalline precipitate is produced
which is insoluble in 6M ammonia.
B. To 5 mL add J0 mL of 2M hydrochloric acid. The solution
yields the reaction characteristic of aluminium salts,
Appendix VI.

TESTS
Microbial contamination
Carry out a quantitative evaluation for enterobacteria and
certain other Gram-negative bacteria, Appendix XVI Bl.
0.01 mL of the preparation gives a negative result, Table I
(most probable number of bacteria per gram fewer than 102

) .

ASSAY
ForA/zO,
To a weighed quantity containing 1.5 g of dried aluminium
hydroxide add 20 mL of water, stir and slowly add 10 mL of
hydrodllorit acid. Heat gently, if necessary, to aid solution,
cool, filter, wash the filter well with water, dilute the
combined filtrate and washings to 200 mL with waterand
mix. Reserve a portion of the solution for the Assay for
magnesium hydroxide. To 10 mL add 20 mL of waterand,

Co-magaldrox Tablets
Magnesium Hydroxide and Aluminium Hydroxide Tablets

Action and use
Antacid.

with continuous stirring, 25 mL of 0.05M disodium edeuue VS
foUowed by 20 mL of a mixture of equal volumes of
2M ammonium acetate and 2M acetic acid. Heat near the
boiling point for 5 minutes, cool, add 50 mL of absolute
ethanol and 3 mL of a freshly prepared 0.025% w/v solution
of dithizone in absolute ethanol. Titrate the excess of disodium
edetare with O.05M zinc sulfate VS until the colour of the
solution changes from greenish blue to reddish violet.
Each mL of 0.05M disodium edetau VS is equivalent to
2.549 mg of Al20 , . Detetmine the weighc permL of the
suspension, Appendix V G, and calculate the percentage
content of AI20 3, weight in volume.

For magnesium hydroxide
To a volume of the solution reserved in the Assay for Ah03
containing about 40 mg of magnesium hydroxide add
200 mL of waterand 20 rnL of uiethanolamine and stir.
Add 10 mL of ammonia buffer pH 10.9 and cool the solution
to between 3° and 4° by immersion in iced water. Titrate the
cooled solution with 0.05M disodium edetate VS using mordant
black 11 solution as indicator. Each mL of 0.05M disodium
edetate VS is equivalent to 2.916 mg of Mg(OHh. Using the
weight per mL of the suspension, calculate the percentage
content of Mg(0H)2' weight in volume.

STORAGE
Co-magaldrox Oral Suspension should not be allowed to
freeze.

DEFINITION
Co-magaldrox Tablets contain Magnesium Hydroxide and
Dried Aluminium Hydroxide. The amount of Dried
Alwninium Hydroxide is adjusted to give the required
content of Ah03'

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of magnesium hydroxide, Mg(OH),
90.0 to 110.0% of the stated amount.

Content of Al203

45.0 to 55.0% of the stated amount of dried aluminium
hydroxide.

IDENTIFICATION
A. To a quantity of the powdered tablets containing about
0.2 g of magnesium hydroxide in 10 mL of 2M hydrochloric
acidadd 0.25 mL of methylredsolution and heat to boiling.
Add 6M ammonia untjl the solution becomes yellow, continue
boiling for 2 minutes and filter, To I mL of the filtrate add
1 mL of 6M ammonia and I mL of 2Mammonium chloride;
no precipitate is produced. Add 0.25M disodium hydrogen
orthophosphate; a white crystalline precipitate is produced
which is insoluble in 6M ammonia.
B. Shake a quantity of the powdered tablets containing
0.25 g of dried aluminium hydroxide with 25 mL of
2M hydrochloric acidand filter. The filtrate yields the reaction
characteristic of aluminium salts, Appendix VI.

the diameter of lhe sphere in em,
density oCthe sphere in g cm-l

•

density of the collodion being examined in g
cm-1,

velocity of the fall in em 5-
1,

local accelerationdue 10gravity in em 5-2.

d
2g(li-p)XO.867

O.18t1p
v

d
s
p

•
g

where
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ASSAY
Far.4!20 j

Weigh and powder 20 tablets. To a quantity of the powdered
tablets containing 1.5 g of dried aluminium hydroxide add
20 mL of water, stir and slowly add 30 mL of 3M hydrochloric
acid. Heat gently, if necessary, to aid solution,cool, filter,
wash the filter well with water, dilute the combined filtrate
and washings to 200 mL with water and mix. Reserve a
portion of the solution for the Assayfor magnesium
hydroxide. To 10 mL add 20 mL of warer and, with
continuous stirring, 25 mL of O.05M disodium edetate VS
followed by 20 mL of a mixture of equal volumes of
2M ammonium acetate and 2M acetic acid. Heat near the
boilingpoint for 5 minutes, cool, add 50 mL of absolute
ethanol and 3 mL of a fresWy prepared 0.025% wlv solution
of dithizone in absolute ethanol. Titratethe excess of disodium
edetate with O.OSM zit" sulfate VS until the colour of the
solution changes from greenish blue to reddish violet.
Each mL of O.05M disodium edetate VS is equivalent to
2.549 mg of A120,.

For magnesium hydroxide
To a volume of the solution reserved in the Assayfor Al203
containing about 40 mg of magnesium hydroxide add
200 mL of waterand 20 mL of triethanolamine and stir.
Add 10 mL of ammoniabuffer pH 10.9 and cool the solution
to between3° and 4° by immersion in iced water. Titrate the
cooled solutionwith 0.05M disodium edetate VS usingmordant
bllUk 11 solution as indicator. Each mL of 0.05M disodium
edetate VS is equivalent to 2.916 mg of Mg(OH)2'

Co-proxamol Tablets
Dextropropoxyphene Hydrochloride and Paracetamol Tablets

Action and use
Opioid analgesic + analgesic; antipyretic.

DEFINITION
Co-proxamol Tablets containDexttopropoxyphene
Hydrochloride and Paracetamol in the proportions, by
weight, I part to 10 parts.

The tablets romply with the requiremems stated underTablets and
with thefollowing requirements. Where appropriate, the tablets also
comply with the requirements stated under Unlicensed Medicines.

Content of dextropropoxyphene hydrochloride,
c,2H2"N02,HCI
95.0 to 105.0%of the stated amount.

Content of paracetamol, C8H~02
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.1 g
of Dextropropoxyphene Hydrochloride with 20 mL of
0.1'1 hydrochlori< acid for 5 minutes and filler. To the filtrate
add 5 mL of 2M sodium hydroxide, extract with two 25-mL
quantities of dichloromethane, washthe combinedextracts
with 10 mL of water, shakewith anhydrous sodium sulfate,
filter and evaporate the filtrate to dryness. Dissolve the
residue in 2 mL of dichloromethane and add 50 ~L, drop wise,
onto the surface of a disc prepared from about 0.3 g of
potassium bromide, allowing the solvent to evaporate between
applications; dry the disc at 50° for 2 minutes. The infrared
absorption spectrum of the resulting thin film, Appendix II A,
is concordant with the reference spectrum of
dextropropoxyphene (RS 091).

Co-proxamol Preparations 111-475

B. Shakea quantity of the powdered tablets containing
0325 g of Paracetamol with 10 mL of aceume for 5 minutes,
filter and evaporate the filtrate to dryness. The infrared
absorption spearum of the residue, Appendix II A, is
concordant with the reference spectrum of paracetamol
(RS 258).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL of phosphate buffer pH 5.8, at a temperature
of 37°, as the medium.

PROCEDURE

After45 minutes withdraw a 20 mL sample of the medium
and filter. Dilute thefiltrate with O.lM sodium hydroxide, if
necessary, to give a solution expectedto containabout
0.00075% wlvof Paracetamol. Measure the abwrbance of this
solution, Appendix II B, at the maximum at 257 runusing
O.lM sodium hydroxide in the reference cell.

DETERMINATION OF CONTENT

Calculate the totalcontent of paracetarnol, CaHgN 0 2, in the
medium taking 715 as the value of A(1%, 1 em) at the
maximum at 257 run.

4-Aminophenol
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Shake a quantity of the powdered tablets containing 0.5 g
of Paracetamol with 50 mL of the mobile phase for
10 minutes and filter.
(2) 0.001% wlv of 4-aminophenol in the mobile phase.

CHROMATOGRAPHlC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oetadecylsuyi silica gelfor chromatography (10 urn)
(Nudeosil CI8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of272 run.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

O.OIM sodium Inuanesulfonau in a mixture of 0.4 volumes of
fonnie acid, 15 volumes of methanol and 85 volumes of water.

LIMITS

In the chromatogram obtained withsolution (I):
the area of any peakcorresponding to 4-aminophenol is not
greater than the area of the peakin the chromatogram
obtained with solution (2) (0.1%).

Peaks with a long retention timemay occur due to
excipients.

Related substances
A. Carry out the method for liquid chromawgraphy,
Appendixill D, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
25 mg of Dextropropoxyphene Hydrochloride with 5 mL of
acetonitn7e for 2 minutes,add 5 mL of water, shake for a
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further 5 minutes, dilute to ·25mL with wafer, mix and filter
(Whatman GFIF filter paper is suitable).

(2) 0.0005% wlv of 4-dimethylamillo-3-methyl-I,2
dipherrylbutall-2-<J1 hydrochloride BPCRS and 0.0005% wlv of
(IS,2R) -I-benzyl-3-dimethylamillo-2-methyl-I-pherrylpropyl
acetate BPCRS in a mixture of 1 volumeof acetonitrile and
4 volumes of warer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with o<tade<ylsily/ silica gelfor chromatography (5 urn)
(Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength 0£215 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE:

40 volumes of acetonitrile and 60 volumes of a.2M sodium
perchlorate, previously adjusted to pH 2.0 using
7M hydrochlori< acid.
The peaks, in order of emergence, are due to
4-dimethylamino-3-methyl-I,2-diphenylbutan-2-01
hydrochloride and (IS,2R)-I-benzyl-3-dimethylamino-2
methyl-I-phenylpropyl acetate.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the two peaksis
at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):

the areas of anypeakscorresponding to 4-dimethylamino-3
methyl-I,2-diphenylbutan-2-01 hydrochloride and (lS,2R)-I
benzyl-3-dimethylamino-2-methyl-I-phenylpropyl acetate are
not greater than the areas of the respective peaks in the
chromatogram obtained with solution (2) (0.5%).

B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Transfer a quantity of the finely-powdered tablets
containing 1.0 g of Paracetamol to a ground-glass-stoppered
15 mL centrifuge rube, add 5 mL ofperoxide-free ether, shake
for 30 minutes, centrifuge at 1000 revolutions per minute for
15 minutes or until a clear supernatant liquid is obtainedand
use the supernatant liquid.
(2) Dilute I mL of solution (I) to 10 mL with ethallol (96%).
(3) 0.0050% wlv of 4'-chloroacetam7ide in ethallol (96%).
(4) Dissolve 0.25 g of 4'-chloroacetam7ide and 0.10 g of
paracetamd in sufficient ethanol (96%) to produce 100 mL.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254.

(b) Use the mobile phase described below.

(c) Apply 200 ~L of solution (I) and 40 ~ of each of
solutions (2), (3) and (4).

(d) Develop the plate to 14 cm.

(e) Afterremoval of the plate, dry in airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

10 volwnes of tduene, 25 volumes of aaume and 65 volumes
of chloroform.

2022

SYSTEM SUITABILITY

The test is not valid unless the ch.....romatogram obtained with
solution (4) shows two clearly separated principal spots, the
spot corresponding lO 4'-chloroacetanilide having the
higher Rf value.

LIMITS

In the chromatogram obtained with solution (1):
any spot corresponding to 4'-chloroacetanilide is not more
intense than the spot in the chromatogram obtained with
solution (3) (0.005%).

In the chromatogram obtainedwith solution (2):

any secondary spotwith an Rf value lower than thatof
4'-chloroacetanilide is not more intense than the spot in the
chromatogram obtained with solution (3) (0.25%).

ASSAY
Weigh and powder20 tablets.

For dextropropoxyphene hydrochloride
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Dispersea quantity of the powdered tablets containing
32.5 mg of Dextropropoxyphene Hydrochloride in 100 mL
of O.02M hydrochloric acid, mix with the aid of ultrasound for
15 minutes, allow to cool, dilute (Q 500 mL with a mixture
of equal volumes of acetonitrile and O.02M hydroch/on'c acid
and filter (Whatrnan GF/C filterpaperis suitable).
(2) 0.0065% wlv of dextropropoxyphene hydrochloride BPCRS
in a mixture of 40 volumes of aceronitn7e and 60 volumes of
0.02M hydrochloric acid.
(3) 0.0005% wlv of 4-dimethylamiuo-3-methyl-I,2
dipherrylbutall-2-<J1 hydrochloride BPCRS and 0.0005% wlv of
(lS,2R)-I-benzyl-3-dimethylamillo-2-methy/-I-phenyipropyl
acetate BPCRSin a mixture of 1 volumeof acetonitrile and
4 volumes of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with o<tadecyisily/ silica gelfor chromatography (5 urn)
(Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 215 run.
(I) Inject 20 ~ of each solution.

MOBILE PHASE

40 volumes of acetonitrile and 60 volumes of O.2M sodium
perchlorate, previously adjusted to pH 2.0 using
7M hydrochloric acid.

SYSTEM SUITf\BlLITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the two peaks is
atleasr 1.5.

DETERMINATION OF CONTENT

Calculate the content of C22H29N02,HCI in the tablets using
the declared content of C22H2~02,HCI in
dextropropoxypheue hydrochloride BPCRS.

For paracetamol
Disperse a quantity of the powdered tablets containing
0.325 g of Paracetamol in 5 mL of water, add 100 mL of
methanol and shake. Add 300 mL of water, shakefor
5 minutes,allow to cool, dilute to 500 mLwith water, mix
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and filter. Dilute 5 mL of the filtrate to 250 mL with
O.OIM sodium hydroxide and measure me absorbance of the
resulting solution at the maximum at 257 om,
Appendix II B. Calculate the content of CSH9N02 in the
tablets taking 715 as the value of A(I %, I cm) at the
maximum at 257 om.

STORAGE
Co-proxarnolTablets should be protected from light.

Cortisone Tablets
Action and use
Corticosteroid.

DEFINITION
Cortisone Tablets contain Cortisone Acetate in fine powder.
The tablets comply with the requirements stated under Tablets and
with the followitlg requirements.

Content of cortisone acetate, C;BH3006

90.0 to 110.0% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 0.1 g of
Cortisone Acetate with 5 mL of chlorcform, filter and
evaporate the chloroform. The residue complies with the
following tests.

A. The infrared absorption spectrum, Appendix II A, is
concordant with a spectrum prepared from the residue
obtained by evaporating 5 mL of a 2% wlv solution of
cortisone aceUlie BPCRS in chloroform. Use the same method
of evaporation of the chloroform as that for the tablet extract.
Prepare potassium bromide discs.

B. Complies with the test for identification of steroids,
Appendix ill A, using impregnating solvent I and mobile
phaseB.

TESTS
Related substances
Carry out the method for liquidchromalography,
Appendix ill D, using the following solutions prepared
immediately before use.

(1) Mix a quantity of the powdered tablets containing 25 rng
of Cortisone Acetate with 10 mL of the mobile phase) place
in an ultrasonic bath for 10 minutes and filter (Whatrnan
GF/C filter is suitable).

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.

(3) 0.002% wlv each of conisone acetate BPCRS and
hydrocortisone acetate BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromawgraphy (5 pm) (Hypersil
ODS is suitable).

(b) Use isocratic elution and me mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of254 nm.

(I) Inject 20 ~ of each solution.

(g) Continue the chromatography for twice me retention
time of me principal peak.

Cortisone Preparations 111-477

MOBILE PHASE

Mix 400 mL of acetoniuile with 550 mL of water, allow to
equilibrate and adjust me volume to 1000 rnL with water.

SYSTEM SUITABILITY

EquiJibrate the column with me mobile phase at a flow rate
of 1 mL per minute for about 30 minutes.

Inject solution (3). When me chromatograms are recorded in
the prescribed conditions the retention times are:
hydrocortisone acetate, about 10 minutes and cortisone
acetate, about 12 minutes.

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between me peaks due
to hydrocortisone acetate and cortisone acetate is at least 4.2;
if necessary, adjust the concentration of acetonitrile in the
mobile phase.

LIMITS

In the chromatogram obtained with solution (1);

me area of any secondary peak is not greater man half me area
of the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the sum of me areas of all the secondary peaksis not greater
than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%).

Disregard any peak with an area less than 0.05 times the area
of the principal peak in me chromatogram obtained with
solution (2) (0.05%).

Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in me dissolution tes: for tablets ami ropsuks,
Appendix XI! B 1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating me paddle at 50 revolutions
per minute.

(b) Use 900 mL of a 0.3% wlv solution of sodium dodecyl
sulfate, at a temperature of 370

, as the medium.

PROCEDURE

(1) Alier 45 minutes withdraw a 10 mL sample of the
medium and measure the absorbance of me filtered sample at
the maximum at 242 nm, Appendix II B using a 0.3% w/v
solution of sodium doc/ecyl sulfate in the reference cell.

(2) Measure the absorbance of a 0.0028% w/v solution of
cortisone acetate BPCRS using a 0.3% w/v solution of sodium
dodecyl sulfa.. in the reference cell.

DETERAtINATION OF CONTENT

Calculate the total content of C23H300 6) in the medium
from the absorbances obtained and using the declared
content of C23H300 6) in cortisone acetate BPCRS.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography) Appendix III D, using the following
solutions.

(I) Dilute 50 mL of a solution in methanol containing
0.02% wlv each of cortisone acetate BPCRS and prednisolone to
100 mL with water.
(2) Add 50 mL of methanol 10 a quantity of the powdered
tablets containing 10 mg of Cortisone Acetate, shake, mix
with me aid of ultrasound for 2 minutes) dilute to 100 mL
with water, shake, centrifuge and use the supernatant liquid.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped IXtadecylsl1yl silica gelfor chromatography
(5 urn) (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(e) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 240 nm.

(t) Inject 20 ~L of each solution.

MOBILE PHASE

40 volumes of waterand 60 volumes of methanol.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (1), the resolution factor between the peaks due
to cortisone acetate and prednisolone is at least 5.0.

DETERMINATION OF CONTENT

Calculate the content of C23H3006 in the tablets using the
declared content of C2JHJ006 in cortisone acetate BPCRS.

STORAGE
Cortisone Tablets should be protected from light.

Co-tenidone Tablets
Atenolol and Chlorralidone Tablets

Action and use
Beta-adrenoreceptor antagonist + thiazide likediuretic.

DEFINlTION
Co-tenidone Tablets contain Atenoioland Chlortalidone in
the proportions, by weight, 4 parts to 1 part.

The tablets comply with the requirements statedunder Tablets and
with thefolWwing requirements.

Content of atenelol, C1-tH22NZ03
95.0 to 105.0% of the stated amount.

Content of chlortalidone, C14HuC1Nz0 4S
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatagraphy,
Appendix m A, using the following solutions.
(I) Remove any film coatingfromthe tablets, powderand
shake a quantity of the powdered tablets containing 0.1 g of
arenclol with 10 mL of methaJwl for 15 minutes and filter.
(2) 1.0% wlv of atenotolBPCRS in methanol.
(3) 0.25% wlv of chlortalidone BPCRS in methanol.

CHROJ\.1ATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gel GFZ54'

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dryin .air and
examine under ultraviolet light (254 nm).

MOBILE PHASE

30 volumes of IBM ammonia and 150 volumes of butan-L-d,

CONFIRMATION

In the chromatogram obtainedwith solution (1) the two

principal spots correspond in position,size and intensity to
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those of the principal spots in the chromatograms obtained
with solutions (2) and (3).

B. In me Assay, the retention times of the two principal
peaks in the chromatogram obtained with solution (1)
correspond to thoseof theprincipal peaks in the
chromatograms obtained with solutions (2) and (3).

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) Remove any film coatingfrom the tablets, powder and
shake a quantity of the powder containing 0.1 g of arenolol
(and 0.025 g of chlorralidone) with 25 mL of the mobile
phase for 30 minutes with the aid of ultrasound. Filter
through a suitable filter (Whatman No I is suitable) and use
the filtrate.

(2) Dilute I volume of solution (I) to 200 volumes with the
mobilephase.
(3) Dissolve 50 mg of atenolol implmiy standard BPCRS in
0.1 mL of dimethyl sulfoxide, with the aid of gentleheat, and
dilute to 100 mL with the mobile phase.

(4) 0.002% wlv of 2-(4-ch/oro-3-suljamoylbenzoyl)benzoic
acid BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITlONS

(a) Use a stainless steel column (IS em x 4.6 mm) packed
with end-capped oetadecy/si(yl silica gelfor chromalography
(5 pm) (Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flowrateof 2 mL per minute.
(d) Use ambient column temperature.
(e) Use a detection wavelength of226 nm.

(t) Inject 20 ~L of each solution.

MOBILE PHASE

20 volumes of letrahydrofuran, 180 volumes of methanol and
800 volumes of 0.025M potassium dihydrogen orthophosphau
containing 1.0 g of sodium ocumesulfonau and 0.4 g of
tetrabutylammonium hydrogen sulfate perlitre and adjusted to
pH 3.0 with orthophosphon"c acid.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the reference chromatogram
supplied with aunololimpulilystandard BPCRS and the peaks
corresponding to tertiary amine, which is usually a doublet,
and bis ether are clearly separated. If necessary, adjust the
concentration of sodium octanesulfonate in the mobilephase;
increasing the concentration increases the retention time of
the tertiary amine.

LIMITS

In the chromatogram obtained with solution (1):
the area of anypeak corresponding to 2-(4-chloro-3
sulfamoyl-benzoyl)benzoic acid is not greater than the area of
the peakin the chromatogram obtained with solution(4)
(2%,with reference to the contentof chlortalidone);
the area of anypeak corresponding to blocker acidis not
greater than the area of the principal peak in the
chromatogram obtained withsolution (2) (0.5%, with
reference CO the content of atenolol);

the area of any peak corresponding to either tertiary amine or
bis ether is not greater thanhalfof the area of the principal
peakin the chromatogram obtained withsolution (2)
(0.25%,with reference to the contentof atenolol).
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ASSAY
\Veigh 20 tablets, remove the film coating and powder. Carry
out the method for liquidchromatography, Appendix III D,
using the following solutions.

(1) Extract a quantity of the powder containing 0.1 g of
arenofol with 70 mL of the mobile phase by shaking with the
aid of ultrasound for 30 minutes) allow [0 cool, add sufficient
of the mobile phase to produce 100 ml, filter and use the
filtrate.

(2) 0.1% wlv of alenolol BPCRS in the mobile phase.

(3) 0.025% wlv of chlonalidone BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with end-capped G<tadecylsi/yl silica gelfor chromatography
(5 pm) (Nucleosil cia is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use ambient column temperature.

(e) Use a detection wavelength of275 nm.

(I) Inject 20 ~L of each solution.

MOBILE ;EtHASE

10 volumes of sulfuric acid (10%), 50 volumes of propan-2-<>1,
200 volumes of acetonitrile and 740 volumes of water
containing 0.5 g per litre of sodium octanesu/fonate and
adjusted to pH 3.0 with 2M sodium hydroxide.

DETERJ.\UNATION OF CONTENT

Calculate the content of C14H22N203 and of
C 14H llCIN20"S using the declared contents of Cl4H22N203

and of C,.,l!IICIN,O.S in arenolal BPCRS and in
chlonalidone BPCRSj respectively.

When arenolol and chlorthalidone tablets are prescribed or
demanded, Co-terudone Tablets shall be dispensed or
supplied.

Co-triamterzide Tablets
Triamterene and Hydrochlorothiazide Tablets

Action and use
Potassium-sparing diuretic + thiazide diuretic.

DEFINITION
Co-triamterzide Tablets contain Triamterene and
Hydrochlorothiazide in the proportions, by weight, 2 parts to
I part.

The tablets ccmplywith the requirements statedunderTablets and
with the following requirements.

Content of triamterene, CI~IIN7
95.0 to 105.0% of the stated amount.

Content of hydrochlorothiazide, C1~CIN304S2
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
50 mg of hydrochlorothiazide with 25 mL of acetone, filter,
evaporate the filtrate to dryness and dry the residue at 1000

for 1 hour. The infrared absorption spectrum of the dried
residue, Appendix II A, is concordant with the reference
spectrum of hydrochlorothiazide (RS J 78)0
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B. In test A for Related substances, the principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (3).

C. In the Assay, the two principal peaks in the
chromatogram obtained with solution (3) have the same
retention times as the peak due to triamterene in the
chromatogram obtained with solution (1) and as the peak
due to hydrochlorothiazide in the chromatogram obtained
with solution (2).

TESTS
S-Nitroso-2,4,6-triaminopyrimldine
Carry out the method for thin-layer chromatography,
Appendix ill A, using silica gelHF254 as the coating
substance. Apply separately to the plate, as 1.5-em bands,
two 1O-~L applications of each of the following four freshly
prepared solutions. For solution (1) shake a quantity of the
powdered tablets containing 0.10 g of triamterene with
10 mL of anhydrous formic add for 5 minutes, centrifuge and
use the clear supernatant liquid. For solution (2) dissolve
5 mg of 5-nitroso-2,4,6-tn'aminopyrimidine EPCRS in 50 mL
of anhydrous formic acidand dilute 1 volume of the solution
to 10 volumes with the same solvent. Prepare solution (3) in
the same manner as solution (1) but shaking with 10 mL of
solution (2) in place of the formic acid. For solution (4)
dissolve 5 mg of hydrochlorothiazide BPCRS in I mL of
acetone.

Develop over a path of 5 cm using etheras the mobile phase,
remove the plate) allow it to dry in air and develop over a
path of 10 ern using a 0.05% wlv solution ofjluorescein
sodium in a mixture of 10 volumes ofglacial acetic acid,
10 volumes of methanoland 80 volumes of ethyl acetate as the
mobile phase. After removal of the plate, dry it in a current
of air, expose to ammonia vapour for a few seconds and
examine under ultravialet light (254 and 365 nm). Any hand
corresponding to 5-nhroso-2,4,6-triaminopyrimidine in the
chromatogram obtained with solution (1) is not more intense
than me band in the chromatogram obtained with solution
(2) (0.1%). The test is not valid unless, in the chromatogram
obtained with solution (3), a band corresponding to the band
due to hydrochlorothiazide (obtained with solution (4»)
appears above, and is clearly separated from, the band due to
5-nitroso-2,4,6-triaminopyrimidine.

Related substances
A. Carry out the method for thin-layer chromatography)
Appendix ill A, using silica gel G as the coating substance
and a mixture of 10 volumes of IBM ammonia) 10 volumes of
methanoland 90 volumes of ethyl acetate as the mobile phase.
Apply separately to the plate 5 ~L of each of the following
solutions. For solution (1) shake a quantity of the powdered
tablets containing 0.10 g of triamterene with 20 mL of
dimethyl sulfQXide, centrifuge and dilute 2 volumes of the
supernatant liquid to 50 volumes with methanol. For solution
(2) dilure 1 volume of solution (I) to 200 volumes with
methanol. For solution (3) dissolve 20 mg of
triamterene BPCRS in 4 mL of dimethylsulfoxide and add
sufficient methanol to produce 100 mL After removal of the
plate, allow it to dry in air until the solvent has evaporated
and examine under ultraviolet light (365 tim). Any secondary
spot in the chromatogram obtained with solution (1) is not
more intense than the spot in the chromatogram obtained
with solution (2) (0.5%, with reference to the content of
triamterene).

B. Carry out the method for thin-layer chromatography)
Appendix ill A, using silica gel G as the coating substance
and a mixture of 15 volumes of propan-2-o/ and 85 volumes
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of ethyl acetate as the mobile phase. Apply separately to the
plate 5 ilL of each of the following solutions. For solution (1)
vigorously shake a quantity of the powdered tablets
containing 50 mg of hydrochlorothiazide with 50 mL of
acetone, filter, evaporate the filtrate to dryness and dissolve
the residue in 10 mL of melone. For solution (2) dilute
1 volume of solution (1) to 100 volumes with acetone. After
removal of the plate, dry it in a current of air and reveal the
spots by Method1. Any secondary spot in me chromatogram
obtained with solution (1) is not more intense than the spot
in the chromatogram obtained with solution (2) (l%, with
reference to the content of hydrochlorothiazide). Disregard
any spot close to the line of application.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions. For solution (1) add 25 mL of acetonitrile and
4 mL ofglacial acetic acid to a quantity of the powdered
tablets containing 25 mg of hydrochlorothiazide, mix,
immediately add 20 mL of water, shake for 15 minutes,
dilute to 100 mL with water and filter through glass-fibre
paper (Whatman GF/A is suitable). Dilute JO mL of the
filtrate to 100 mL with water. For solution (2) dissolve 50 mg
of triamterene BPCRS in 25 mL of acetonitrile, add 4 mL of
glacial acetic acid and immediately add sufficient water to
produce 100 mL. Dilute 10 mL to 100 mL with water.
For solution (3) dissolve 25 mg of hydrochlorothiazide BPCRS
in 25 mL of acetonitrile, add 4 mL of glacial acetic acidand
immediately add sufficient waterto produce 100 mL. Dilute
JO mL to 100 mL with water.
The chromatographic procedure may be carried out using
(a) a stainless steel column (30 em x 3.9 nun) packed with
end-capped octade<ylsilyl silica gelJor chromatography (I 0 pm)
(~Bondapak CI8 is suitable), (b) a mixture of 2 volumes of
methanol, 18 volumes of tuetonitrile, 40 volumes of a
0.5% wlv solution of ammonium chloride and 40 volumes of
O.OIM sodium perchlorate as the mobile phase with a flow rate
of 2.0 mL per minute and (c) a detection wavelength of
273 run.
Calculate the content of C I2HlI N7 and C 7HsClNjO.,S2

using the declared contents of C I2H u N 7 and
C7HsClN j O"S2 ln. tnomterene BPCRS and
hydrochlorothiazide BPCRS respectively.

STORAGE
Co-triamterzide Tablets should be protected from moisture.

Co·trimoxazole Infusion
Co-trimoxazole Intravenous Infusion; Trimethoprim and
Sulfamethoxezole Infusion; Trimethoprim and
Sulfamethoxazole Intravenous Infusion

Action and use
Dihydrofolate reductase inhibitor + sulfonamide antibacterial.

DEFINITION
Co-trimoxazole Infusion is a sterile solution containing
Trimethoprim and the sodium derivative of
Sulfamethoxazole. It is prepared by diluting Co-trimoxazole
Sterile Concentrate with a suitable diluent in accordance with
the manufacturer's instructions.

The infusion romp/its with the requirements staled under
Parenteral Preparations.
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CO-TRIMOXAZOLE STERILE
CONCENTP.....-\TE
DEFINITION
Co-trimoxazole Sterile Concentrate is a sterile solution of
Trimethoprim and sulfamethoxazole sodium, prepared by the
interaction of Sulfamethoxazole and Sodium Hydroxide, in
the proportion 1 part to 5 parts, in Water for Injections
containing 40 [0 45% vlv of Propylene Glycol.

The concentrate complies with the requirements for Concentrates
for Injections or Infusions Slatedunder Parenteral Preparations
and with thefollowing requirements.

Content oftrlmethoprim, C14H1sN'403
92.5 to 107.5% of the stated amount cf trimethoprim.

Content of sulfamethoxazole, C i oHIIN303S
92.5[0107.5% of the stated amount ofsulfamethoxazole.

CHARACTERISTICS
A colourless or slightly yellow solution.

IDENTIFICATION
A. Add drop wise to 75 mL ofO.IM hydrochlori< acida
volume of the sterile concentrate containing 0.8 g of
Sulfamethoxazole, stirring continuously. Allow the suspension
to stand for 5 minutes and filter through a sintered-glass
filter. Wash the residue with 10 mL of water, recrystallise
from ethanol(96%) and dry at 105°. Dissolve the residue in
the minimum volume of a 5% wlv solution of sodium
carbonate, add 1M hydrochlonc aciddrop wise until
precipitation is complete, filter, wash the residue sparingly
with waterand dry at 105°. The infrared absorption spectrum of
the residue, Appendix II A, is concordant with the reference
spectrum of sulfamethoxazole (RS 327).

B. To a volume containing 80 mg ofTrimethoprim add
30 mL of O.IM sodium hydroxide and extract with two 50 mL
quantities of chloroform. Wash the combined extracts with two
10 mL quantities ofO.lM sodium hydroxide and then with
10 mL of water, shake with 5 g of anhydrous sodium sulfate,
filter and evaporate the filtrate to dryness using a rotary
evaporator. The infrared absorption spectrum of the residue,
Appendix II A, is concordant with the reference spearum of
trimethoprim (RS 354).
C. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Evaporate to dryness a volume of the sterile concentrate
containing 0.16 g of Sulfamethoxazcle, shake the residue
with 8 mL of methanol and filter.

(2) 2.0% wlv of sulfamethoxasde BPCRS in methanol.
(3) 0.4% wlv of trimethaprim BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air, spray with dilute
potassium iodobismuthate solution.

MOBILE PHASE

5 volumes of dimethyl/onnamide, 10 volumes of methanol and
100 volumes of chloroform.

CONFIRMATION

One of the principal spots in the chromatogram obtained
with solution (1) corresponds to the spot in the
chromatogram obtained with solution (2) and the other
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corresponds to that in the chromatogram obtained with
solution (3).

TESTS
Alkalinity
pH, 9.5 to 11.0, Appendix V L.

Bacterial endotoxins
Can)' out the testfor bacterial endotoxins, Appendix XIV C.
Dilute the sterile concentrate with waterBET to give a
solution containing 1 mg of Trfmethoprim and 5 mg of
Sulfamethoxazole [6 mg of co-trimoxazole] per mL
(solution A). The endotoxin limit concentration of solution A
is 0.5 IV pet mL.

ASSAY
For trimethoprim
To a volume of the sterile concentrate containing 48 mg of
Trimethoprim add 30 mL OrO.lM sodium hydroxide and
extract with four 50 mL quantities of chlorofonn, washing
each extract with the same two 10 mL quantities of
O.lM. sodium hydroxide. Combine the chloroform extracts,
extract with four 50 mL quantities of 1M acetic add, wash the
combined extracts with 5 mL of chloroform and dilute the
aqueous extracts to 250 mL with 1Macetic acid. To 10 mL
of the resulting solution add 10 mL of 1M acetic acidand
sufficient water to produce 100 mL and measure the
absorbance of the resulting solution at the maximum at
271 run) Appendix II B. Calculate the content of
CI4HlSN.J,03 taking 204 as the value of A(l %, 1 cm) at the
maximum at 271 run.

For su(famethoxazok
To a volume of the sterile concentrate containing 0.4 g of
Sulfamethoxazole add 60 mL of waterand 10 mL of
hydrochloric acid. Add 3 g of potassium bromide) cool in ice and
titrate slowly with O.IM sodium nitrite VS) stirring constantly
and determining the end point electrometrically. Each mL of
O.IM sodium nioite VS is equivalent to 25.33 mg of
CIOHlIN,O,S.

STORAGE
Co-trimoxazole Sterile Concentrate should be protected from
light.

Co-trimoxazole Oral Suspension
Trimethoprim and Sulfamethoxazole Oral Suspension

Action and use
Dihydrofolate reductase inhibitor + sulfonamide antibacterial.

DEFINITION
Co-trimoxazole Oral Suspension is a suspension containing
1.6% w/v of Trimethoprim and 8.0% wlvof
Suifamethoxazole in a suitable flavoured vehicle.

The oralsuspension complies with the requirements Slated under
Oral Liquids and with thefollowing requirements.

Content of rrimethoprfm, CHH18N403
1.44 to 1.76% w/v.

Content ofsulfamethoxazole, C loHIIN303S

7.40 to 8.60% w/v.

IDENTIFICATION
A. To a quantity containing 50 mg of Trimethoprim add
30 mL of O.lM sodium hydroxide and extract with four 50 mL
quantities of chloroform. Wash the combined extracts with two
lO-mL quantities OrO.1M sodium hydroXJ'c/e and extract with
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two 50 mL quantities of chloroform. Wash the combined
chloroform extracts with two 10 mL quantities of
O.IM sodium hydroxide and then with 10 mL of water. Shake
with 5 g of anhydroussodium sulfate) filter and evaporate to
dryness using a rotary evaporator. The infrared absorption
spectrum of the residue) Appendix II A) is concordant with
the reference spectrum of trimethoprim (RS 354).

B. Carry out the method for thin-layer chromatography)
Appendix III A) using the following solutions.

(1) Add 20 mL of methanol to 5 mL of the oral suspension)
mix) shake with 10 g of anhydrous sodium sulfare) centrifuge
and use the supernatant liquid.

(2) 2.0% w/v of su!famethoxazole BPCRS in methanol.
(3) 0.4% w/v of trimethoprim BPCRS in methanol.

CHROJ\lATOGRAPHIC CONDITIONS

(a) Use as the coating sitka gelG.

(b) Use the mobile phase as described below.

(c) Apply 5 I'!. of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate) dry in air, spray with dilute
potassium iodobismuthate solution.

MOBILE PHASE

5 volumes of dimethy/fonnamide, 10 volumes of methanol and
100 volumes of chloroiorm.

CONFIRMATION

One of the principal spots in the chromatogram obtained
with solution (1) corresponds in position and colour to that
in the chromatogram obtained with solution (2) and the
other corresponds in position and colour to that in the
chromatogram obtained with solution (3).

TESTS
Acldlty
pH, 5.0 to 6.5, Appendix V L.

ASSAY
For trimethoprirn
Extract the chloroform solution reserved in the Assay for
suffamethoxazole with four 50 mL quantities of 1M acetic
mid. Wash the combined extracts with 5 mL of chlorofonn
and dilute the aqueous extracts to 250 mL with 1M acetic
acid. To 10 mL of this solution add 10 mL of 1M acetic acid
and sufficient water to produce 100 mL and measure the
absorbance of the resulting solution at the maximum at
271 nm, Appendix II B. Calculate the content of
CI4HISN4,03 taking 204 as the value of A(1%) 1 ern) at the
maximum at 271 nm. Using the weight per mL of the oral
suspension) calculate the content of C14HISN403) weight in
volume.

Fen- sulfamethoxazole
To 4 g of the oral suspension add 30 mL of 0.1M sodium
hydroxide, shake and extract with four 50 mL quantities of
chloroform, washing each extract with the same two 10 mL
quantities of O. L"l sodium hydroxide. Reserve me combined
chloroform extracts for the Assay for trimethoprim. Dilute
the combined aqueous solution and washings to 250 mL
with water) filter and dilute 5 mL of the filtrate to 200 mL
with water (solution A). Cany out the following procedure
protected from light using 2 mL of solution A. Add 0.5 mL
of 4M hydrochloric acidand I mL of a 0.1 % wlv solution of
sodium nitrite and allow to stand for 2 minutes. Add 1 mL of
a 0.5% w/v solution of ammonium sulfamate and allow to
stand for 3 minutes. Add 1 mL of a 0.1 % w/v solution of
N-(l-naphthyl)ethylenediamine dihydrochlol"ide and allow to
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stand for 10 minutes. Dilute the resulting solution to 25 mL
with waler and measure the absorbance at 538 run,
Appendix II B) using in the reference cell a solution prepared
in the same manner but using 2 mL of waterin place of
solution A. Dissolve 0.25 g of su/famethoxazole BPCRS in
50 mL ofO.IM sodium hydroxide and dilute to 250 mL with
water. Dilute 5 mL of the resulting solution to 200 mL with
water(solution B). Repeat the procedure using 2 mL of
solution B and beginning at the words 'Add 0.5 mL of ... '.
Calculate the content of C lOHlIN303S from the values of
the absorbences obtained using the declared content of
CloHlINJOJS in suljamethoxazole BPCRS. Determine the
weight permL of the oral suspension, Appendix V G, and
calculate the content of C IOHllN303S, weight in volume.

STORAGE
Co-trimoxazolc Oral Suspension should be protected from
light and stored at a temperature not exceeding 30°.

Co-mmoxazole Oral Suspension contains, in 5 mL, 80 mg of
Trimethoprim and 400 mg of Sulfamethoxazole.

Paediatric Co-trimoxazole Oral
Suspension
Paediatric Trimethoprim and Sulfamethoxazole Oral
Suspension

Action and use
Dihydrofolate reductase inhibitor + sulfonamide antibacterial.

DEFINITION
Paediatric Co-rrimoxazole Oral Suspension is a suspension
containing 0.8% w/v ofTrimethoprim and 4% wlv of
Sulfamethoxazole in a suitable flavoured vehicle.

Theoralsuspension complies wilh the requirements statedunder
OralLiquids and with mefollowing requirements.

Content of trimethoprim, C1,,"1sN'403
0.72 to 0.88% wlv.

Content ofsulfamethoxazole, CloHIIN303S
3.60 to 4.40% wlv.

IDENTIFICATION
Complies with the tests described under Co-trimoxazole Oral
Suspension but in test B for solution (2) use a 1.0% wlv
solution of suljamethoxazok BPCRS in methanol and for
solution (3) use a 0.20% w/v solution of mmethoptim BPCRS
in methanol. Apply to the plate I0 ~L of each of the three
solutions.

Acidity
pH, 5.0 to 6.5, Appendix V L.

ASSAY
Carry out the Assays for trimethoprim and sulfamethoxazole
described under Co-trlmoxazole Oral Suspension but using
8 g of the oral suspension.

STORAGE
Paediatric Co-rrimoxazole Oral Suspension should be
protected from light and stored at a temperature not
exceeding 30°.

Paediatric Co-rrimoxazole Oral Suspension contains, in
5 mL, 40 mg of Trimethoprim and 200 mg of
Sulfamethoxeaole.
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Co-trlmoxazole Tablets
Trimethoprim and Sulfamethoxazole Tablets

Action and use
Dihydrofolate reductase inhibitor + sulfonamide antibacterial.

DEFINITION
Co-rrtmoxezole Tablets contain Trimethoprim and
Sulfarnethoxazole in the proportions) by weight, 1 part to 5
parts.

The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of trlmethoprirn, C.-tHlsN403
92.5 to 107.5% of the stated amount of trimethoprim.

Content of sulfamethoxazole, C.oHUN303S
92.5 to 107.5% of the stated amount ofsulfamethoxazole.

IDENTIFICATION
A. Filter the aqueous layer reserved in the Assay for
trimethoprim. Add, drop wise, sufficient 2M hydrochloric acid
to the filtrate to make it just acidic and extract with 50 mL
of ether. Wash the ether layer with 10 mL of water, shake
with 5 g of anhydrous sodium sulfate, filter and evaporate the
filtrate to dryness using a rotary evaporator. Dissolve the
residue in the minimum volume of a 5% wlv solution of
sodium carbonate) add 1M hydrochloric aciddrop wise until
precipitation is complete and filter. Wash the residue
sparingly with waterand dry at 105°. The infrared absorption
spectrum of the residue, Appendix II A, is concordant with
the reference spectrum ofsulfamethoxazole (RS 327).

B. To a quantity of the powdered. tablets containing 50 mg
of Trimethoprim add 30 mL of O.IM sodium hydroxide and
extract with two 50 mL quantities of chlorofonn. Wash the
combined chloroform extracts with two 10-mL quantities of
O.IM sodium hydroxide and then with 10 mL of wafer. Shake
with 5 g of anhydrous sodium sulfate, filter and evaporate to
dryness using a rotary evaporator. The infrared absorption
spectrum of the residue, Appendix II A, is concordant with
the reference spectrum of trimethoprim (RS 354).
C. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Shake a quantity of the powdered tablets containing 0.4 g
of Sulfamethoxazole with 20 mL of methanol and filter.

(2) 2.0% wlv of sulJamethoxazole Bl'CRS in me/hanoi.
(3) 0.4% wlv of uimethoprim Bl'CRS in methanol

CHROt\tATOGRAPHlC CONDITIONS

(a) Use as the coating silica gelG.

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to IS em.

(e) After removal of the plate, dry in air and spray with dilute
potassium iodobismuthau solution.

MOBILE PHASE

5 volumes of dimethylformamide, 10 volumes of methanol and
100 volumes of chloroform.

CONFIR.t\tATION

One of the principal spots in the chromatogram obtained
with solution (1) corresponds to the spot in the
chromatogram obtained with solution (2) and the other
corresponds to the spot in the chromatogram obtained with
solution (3).

ASSAY
Weigh and powder 20 tablets.

www.webofpharma.com



2022

For trimethoprim
To a quantity of the powder containing 50 mg of
Trimethoprim add 30 mL of v.1M.. sodium hydroxide and
extract with four 50-mL quantities of chloroform, washing
each extract with the same two IG-mL quantities of
a.1M sodium hydroxide. Reserve me aqueous layer for test A
for Identification. Combine the chloroform extracts and
extract with four 50-mL quantities of 1M acetic acid. Wash
the combined extracts with 5 mL of chloroform and dilute the
aqueous extracts to 250 mL with 1Mauricacid. To 10 mL
of the solution add 10 mL of 1M acetic acidand sufficient
waler to produce 100 mL and measure the absorbance of the
resulting solution at the maximum at 271 run,
Appendix U B. Calculate the content of C14HISN.103 taking
204 as the value of A(l %, 1 em) at the maximwn at
211 run.

For suifomethoxazole
Dissolve, as completely as possible, a quantity of me powder
containing 0.5 g of Sulfamethoxazole in 60 mL of waterand
10 mL of hydrochloric add. Add 3 g of potassium bromide, cool
in ice and titrate slowly with 0.1.\1sodium nitrite VSJ stirring
constantly and determining the end point electrometrically.
Each mL ofO.lM sodium niuite VS is equivalent to 25.33 mg
of CloHI-IN303S.

Co-trimoxazole Dispersible Tablets
Dispersible Co-trimoxazole Tablets

Trimethoprim and Sulfamethoxazole Dispersible Tablets

Dispersible Trimethoprim and Sulfamethoxazole Tablets

Action and use
Dihydrofolate reductase inhibitor + sulfonamide antibacterial.

DEFINITION
Co-trimoxazole Dispersible Tablets contain Trimethoprim
and Sulfamethoxazole in the proportions, by weight, 1 part
trimethoprim to 5 parts sulfamethoxazole in a suitable
dispersible basis.

The tablets comply with the requirements stated underTablets and
with thefollowing requirements.

Content ef trlmethoprfm, C1JilsN403

92.5 to 107.5% of the stated amount of trimethoprim.

Content of sulfamethoxazole, CloHuNjOjS
92.5 to 107.5% of the stated amount ofsulfamerhoxazole.

IDENTIFICATION
A. Filter the aqueous layer reserved in the Assay for
trimethoprim. Add, drop wise, sufficient 2M hydrochloric add
to the filtrate (0 make it just acidic and extract with 50 mL
of ether. Wash the ether layer with 10 mL of waterJ shake
with 5 g of anhydrous sodium sulfateJ filter and evaporate the
filtrate to dryness using a rotary evaporator. Dissolve the
residue in the minimum volume of a 5% wlv solution of
sodium carbonareJ add 1M hydrochlom aciddrop wise until
precipitation is complete and filter. Wash the residue
sparingly with waterand dry at 105°. The infrared absorption
spectrum of the residue, Appendix II A, is concordant with
the reference spectrum ofsulfamethoxazole (RS 327).

B. To a quantity of the powdered tablets containing 50 mg
of trimethoprim add 30 mL of 0.1'" sodium hydroxide and
extract with two 50 mL quantities of chloroform. Wash the
combined chloroform extracts with two 10 mL quantities of
O.IM sodium hydroxide and then with 10 mL of water. Shake
with 5 g of anhydrous sodium sulfate, filter and evaporate to
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dryness using a rotary evaporator. The infrared absorption
spectrum of the residue, Appendix II A, is concordant with
the reference spectrum of trimethoprim (RS 354).

C. Carry out the method for thin-layer chromatography,
Appendix III AJ using silica gelG as the coating substance
and a mixture of 100 volumes of cblorcform, 10 volumes of
methanol and 5 volumes of dimethylformamide as the mobile
phase. Apply separately to the plate 5 ~L of each of the
following solutions. For solution (I) shake a quantity of the
powdered tablets containing 0.4 g of Sulfamethoxazole with
20 mL of methanol and filter. Solution (2) contains 2.0% w/v
of suljamethoxazole BPCRS in methanol. Solution (3) contains
0.4% wlv of trimethopnm BPCRS in methanol. After removal
of the plate, allow it to dry in air and spray with dilute
potassium iodob-ismuthate solution. One of the principal spots in
the chromatogram obtained with solution (1) corresponds to
the spot in the chromatogram obtained with solution (2) and
the other corresponds to the spot in the chromatogram
obtained with solution (3).

Disintegration
The tablets disintegrate within 2 minutes when examined by
the disintegration testfor tablets and capsules, Appendix Xll A1J

but using waterat 19° to 21°.

ASSAY
Weigh and powder 20 tablets.

For trimethoprim
To a quantity of the powder containing 50 mg of
Trimethoprim add 30 mL of O.lM sodium hydroxide and
extract with four 50 mL quantities of chloroform, washing
each extract with the same two 10 mL quantities of
O.IM sodium hydroxide. Reserve the aqueous layer for test A
for Identification. Combine the chloroform extracts and
extract with four 50 mL quantities of 1M acetic acid. Wash
the combined extracts with four 5 mL quantities of chloroform
and dilute the aqueous extracts to 250 mL with 1M acetic
acid. To 10 mL of the solution add 10 mL of 1M acetic acid
and sufficient waterto produce 100 mL and measure the
absorbance of the resulting solution at the maximum at
211 run, Appendix II B. Calculate the Content of
C"H,sN,O, taking 204 as the value of A(l %, I em) at the
maximum at 271 om.

For sulfamethoxazole
Dissolve, as completely as possible, a quantity of the powder
containing 0.5 g of Sulfamethoxazole in 60 mL of waterand
10 mL of hydrochloric acid. Add 3 g of potassium bromide, cool
in ice and titrate slowly with O.IM sodium nitrite VSJ stirring
constantly and determining the end point elecrrometrically.
Each mL of o. bi sodium niuite VS is equivalent to 25.33 mg
of ClOHllN,O,S.

Paediatric Co-trimoxazole Tablets
Paediatric Trimethoprim and Sulfamethoxazole Tablets

Action and use
Dihydrofolate reductase inhibitor + sulfonamide antibacterial.

DEFINITION
Paediatric Co-trimoxazole Tablets contain, in each, 20 mg of
Trimethoprim and 100 mg of Sulfamethoxazole.

The tablets comply with the requirements statedunderT'abte« and
with thefollowing requirements.

Content of trimethoprim, C1JiISN'"Oj
0.0185 to 0.0215 g.
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Content ofsulfamelhoxazole, C l oHI IN 303S

0.0925 to 0.1015 g.

IDENTIFICATION
Comply with the tests described under Co-trimoxazole
Tablets.

ASSAY
Carry out the Assays for trimethoprim and for
sulfarnethoxazole described under Co-trimoxazole Tablets.

Crotamiton Cream
Action and use
Acaricide.

DEFINITION
Crotamlron Cream contains Crotamiton in a suitable basis.

11,e cream complies with the requirements Slated under Topical
Semi-solid Preparations and with thefollowing requirements.

Content of crotamlten, C 13HI7NO

93.0 to 107.0% of the stated amount.

IDENTIFICATION
A. Mix a quantity of the cream containing 0.5 g of
Crotamlton with 50 mL of waterand then slowly add 50 mL
of 1M sodium hydroxide while stirring vigorously. Filter the
mixture, adjust the filtrate to pH 7 with 5M hydrochloric add
and extract with 50 mL of ether. Wash me ether layer with
10 mL of a saturated solution of sodium chloride, dry the
organic layer over auhydrouS sodium sulfate, filter and
evaporate to an oily residue. The light absorption,
Appendix IT B, in the range 220 ro 350 run of a 0.003% w/v
solution of the residue in cyclohexane exhibits a maximum
only at 242 nm. The A(l %, 1 em) at the maximum is about
315.

B. Carry out the method for thin-layer chromalOgraphy,
Appendix ill A, using the following solutions in absolute
ethanol.
(I) 0.25% wlv of the residue obtained in test A.

(2) 0.25% w/v of crotamiton BPCRS.
(3) A mixture of equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating SJ1h;a gel GF254•

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 ern.

(e) After removal of the plate, dry in air and examine under
ultraviolet lighl (254 nm).

MOBILE PltASE., .
Shake 98 volumes of chlorofonn With 2 volumes of
IBMammonia, dry over anhydrous sodium sulfate, filter and
mix 97 volumes of the filtrate with 3 volumes of propan-2-ol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2), but if not, the principal spot in
the chromatogram obtained with solution (3) appears as a
single compact spot.

C. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).
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TESTS
Related substances
Carry out Ute method for liquidchromatography,
Appendix III D, using the following solutions.

(I) Add 2 mL of walerand 100 mL of cydohexane to a
quantity of the preparation being examined containing 0.1 g
of Croramiton, shake for 10 minutes and separate the lower,
aqueous layer. Repeat the extraction using two 10 mL
quantities of cyclohexane, filter me combined extracts and add
sufficient cydohexane £0 produce 200 mL.

(2) Dilute I volume of solution (I) to 100 volumes with
cyclohexane.
(3) 0.0015% wlv of crotamilOn impurity A EPCRS in
cydohexane.
(4) Dilute 1 volume of a 0.015% w/v solution of crotamiton
impurity A EPCRS to 10 volumes with solution (1).

(5) 0.001 % wlv of methylhydroxybenzoale in cyclohexane.
(6) Dilute I volume of solution (2) to 50 volumes with
cyctohexane.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4 mm) packed
with silica gelfor chromatography (5 pm) (lichrosorb Si60 is
suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of242 run.

(f) Inject 20 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for 2.5 times the retention time of the principal peak.

MOBILE PHASE

8 volumes of tetrahydrofuran and 92 volumes of cyclohexone.
When the chromatograms are recorded under the prescribed
conditions, the retention times relative to the principal peak
(E-crotamiton) are: Z-isomer, about 0.5 and impurity A,
about 0.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to the
E-isomer and to impurity A is at least 4.5.

LIMITS

In the chromatogram obtained with solution (1):

me area of any peak corresponding to impurity A is not
greater than the area of the corresponding peak in the
chromatogram obtained with solution (3) (3%);

the sum of the areas of any secondary peaksapart from any
peaks corresponding to the Z-isomer and to impurity A is not
greater than the sum of the areas of the peaks corresponding
to the E- and Z-isomers in the chromatogram obtained with
solution (2) (I %).

Disregard any peak with an area less man the area of the
principal peak in the chromatogram obtained with solution
(6) (0.02%) and any peak with the same retention time as
the principal peak in the chromatogram obtained with
solution (5).

Z..Isomer
Not more than 15% of the total content of E- and Z-isomers
determined in the Assay.
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ASSAY
Carry out the method for liquidchromatography,
Appendix: III D, using the following solutions.

(1) Add 2 mL of waterand 100 mL of cyclohexane to a
quantity of the preparation being examined containing 0.1 g
of Crotarniron, shake for 10 minutes and separate the lower)
aqueous layer. Repeat the extraction using two 10 mL
quantities of cydohexane, filter the combined extracts and add
sufficient cyctohexane to produce 200 mL. Dilute 1 volume to
20 volumes with cydohexane.
(2) 0.0025% wlv of crotamitan BPCRS in cydohexone.

(3) Dilute 1 volume of a 0.015% wlv solution of crotamiton
impurityA EPCRS to 10 volumes with solution (1).

CHROMATOGRAPHIC CONDJTlONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to the
E-isomer and to impurity A is at least 4.5.

DETERM.INATION OF CONTENT

Using chromatograms (1) and (2), calculate the contents of
the E- and Z-isomers in the preparation being examined
using the declared contents of E- and Z-crotamiton in
crotamiton BPCRS and hence calculate me content of
C 13H17NO in the preparation being examined.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity A listed under Crotamiton.

Crotamiton Lotion
Croramhon Cutaneous Suspension

DEFINITION
Crotamiton Lotion is a CUlanoous suspension. It contains
Crotamiton in a suitable vehicle.

The 10tUm complies with the requirements statedunderLiquidsfor
Cutaneous Application and with thefollowing requirements.

Content of crotamlten, CnH17NO

93.0 CO 107.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the lotion containing 0.5 g of Croramiron
add 30 mL of 1Mhydrochloric acid and shake to produce a
uniform suspension. Extract with 100 mL of petroleum spin·t
(boiling range) 4(f to 6Cf), wash the petroleum spirit layer
with 10 mL of 1M hydrochloric acid} with two 10-mL
quantities of 1M sodiumhydroxide and then with 10 mL of a
saturated solution of sodium chloride. Dry the organic layer
over anhydrous sodium sulfateJ filter and evaporate to an oily
residue. The light absorption, Appendix Il B} in the range
220 to 350 nm of a 0.003% w/v solution of the residue in
cyclohexane exhibits a maximum only at 242 ,om.
The A(1 %J I cm) at the maximum is about 315.

B. Carry out the method for thin-layer chromatography,
Appendix III AJ using the following solutions in absolute
ethanol.

(1) 0,25% w/v of the residue obtained in test A.
(2) 0.25% wlv of crotamiton BPCRS.

(3) A mixture of equal volumes of solutions (I) and (2).
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CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGF254•

(b) Use the mobile phase as described below.

(e) Apply 5 ~L of each solution.

(d) Develop rhe plate to 15 em.

(e) After removal of the plate} dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

Shake 98 volumes of chiar%m, with 2 volumes of
IBM ammonia, dry over anhydrous sodium sulfate} filter and
mix 97 volumes of Ute filtrate with 3 volumes ofpropan-2-oI.

CONFIRL\lATiON

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2)J but if not) the principal spot in
the chromatogram obtained with solution (3) appears as a
single compact spot.

C. In the Assay} the principal peak in the chromatogram
obtained with solution (I) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography}
Appendix III DJ using the following solutions.

(1) Add 2 mL of waterand 100 mL of cydohexane to a
quantity of the preparation being examined containing 0.1 g
of Crotarniton, shake for 10 minutes and separate the lower}
aqueous layer. Repeat the extraction using two 10 mL
quantities of cydohexane, filter the combined extracts and add
sufficient cydohexane to produce 200 mL.

(2) Dilute 1 volume of solution (I) to 100 volumes with
cycJohexane.
(3) 0.0015% wlv of crotamiron impurityA EPCRS in
cyclohexane,

(4) Dilute 1 volume of a 0.015% wlv solution of crotamiton
impurityA EPCRS to 10 volumes with solution (1).

(5) 0.001 % wlv of methylhydroxybenzoate in cydohexane.

(6) Dilute I volume of solution (2) to 50 volumes with
cydohexane.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4 mm) packed
with silica gelfor ,hromarography (5 um) (Lichrosorb Si60 is
suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of242 nm.

(I) Inject 20 ~L of each solution.
(g) For solution (I), allow the chromatography to proceed
for 2.5 times the retention time of the principal peak.

MOBILE PHASE

8 volumes of tetTahydrofuran and 92 volumes of cyclohexone.
When the chromatograms are recorded under the prescribed
conditions, the retention times relative to the principal peak
(E-crotamiton) are: .z-isomer, about 0.5 and impurity AJ

about 0.8.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), Ute resolution between the peaks due to the
E-isomer and to impurity A is at least 4.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than the area of the corresponding peak in the
chromatogram obtained with solution (3) (3%);

the sum of the areas of any secondary peaks apart from any
peaks corresponding to the Z-isomer and to impurity A is not
greater man the sum of the areas of the peaks corresponding
to the E- and Z-isomers in the chromatogram obtained with
solution (2) (1%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(6) (0.02%) and any peak with the same retention time as
the principal peak in the chromatogram obtained with
solution (5).

Z-Isomer
Not more man 15% of the total content of E- and Z-isomers
determined in the Assay.

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(I) Add 2 mL of waterand 100 mL of cyclohexane to a
quantity of the preparation being examined containing 0.1 g
of Crotarniron, shake for 10 minutes and separate the lower,
aqueous layer. Repeat the extraction using two 10 mL
quantities of cydohexone, filter the combined extracts and add
sufficient cydohexane to produce 200 mL. Dilute 1 volwne to
20 volumes with cyciohexane.
(2) 0.0025% wlv of crotamiton BPCRS in cydohexane.
(3) Dilute 1 volume of a 0.OJ5% wlv solution of crotamiton
impurity A EPCRS to 10 volumes with solution (I).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to the
E-isomer and to impurity A is at least 4.5.

DETERMINATION OF CONTENT

Using chromatograms (1) and (2), calculate the contents of
the E- and Z-isomers in the preparation being examined
using the declared contents of E- and Z-crotamiton in
crotamium BPCRS and hence calculate the content of
C lJH l 7NO in the preparation being examined.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity A listed under Crotamiton.

2022

Cyanocobalamin Oral Solution
Action and use
Vitamin Bl 2 analogue.

DEFINITION
Cyanocobalamin Ora] Solution contains Cyanocobalamin in
a suitable vehicle.

The oralsolution complies with therequirements stated underOral
Liquids and with thefollowing requirements.

Content of cyanocobalamin, C6:J1ssCoNI 40 I..P
90.0 to 115.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Shake a quantity of me oral solution containing 0.1 mg
of Cyanocobalamin with 10 mL of ether, allow to separate
and retain the aqueous layer. Evaporate this solution to
dryness and dissolve the residue in 0.5 mL of a mixture of
equal volumes of ethanol (96%) and water.
(2) 0.02% wlv of cyanocobalamin BPCRS in a mixture of
equal volumes of ethanol (96%) and water.

CHRO.'AATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.

(b) Use the mobile phase as described below.

(c) Apply 50 1'1. of each solution.

(d) Develop the plate to 12 em.

(e) After removal of the plate, dry in air and examine in
daylight.

MOBILE PHASE

3 volumes of dilute ammonia RJ, 10 volumes of methanol and
15 volumes of dichloromethane.

CONFIRt'dAnON

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(J) shows a peak with the same retention time as the peak
due to cyanocobalamin in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 4.0 to 5.0, Appendix V L.

ASSAY
Carry out the procedure protected from light. Carry out the
method for liquid chromatography, Appendix ill D, using the
following solutions in water.

(I) Dilure a weighed quantity of the oral solution with
sufficient water to produce a solution expected to contain
0.0005% w/v of cyanocobalamin.

(2) 0.0005% wlv of cyancxabalamin BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with hexylsilyl s~ka gelfor chromatography (PhenoSphere C6 is
suitable).

(b) Use isocratic elution and the mobile phase descnbed
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 361 om.
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(I) Inject 100 ~L of each solution.

MOBILE PHASE

1 volume of methanol and 3 volumes of a pH 3 buffer
solution prepared by mixing 1000 mL of a 2.1% w/v solution
of den, acid with 250 mL of a 2.84% wlv solution of
anhydrous disodium hydrogen orthophosphate.

DETERAIINATION OF CONTENT

Calculate the content of C63HssCoN1401.J> in
cyanocobalamin BPCRS as specified in the leaflet which
accompanies cyanocobalamin BPCRS.
Determine the weight per mL of the oral solution,
Appendix V G, and calculate the content of cyanocobalamin,
C63HssCoNH'o14P, in the oral solution using the calculated
content of C63HssCoN14014P in cyanocobalamin BPCRS.

STORAGE
Cyanocobalamin Oral Solution should be protected from
light.

When Vitamin Bl 2 Oral Solution is prescribed or demanded,
Cyanocobalamin Oral Solution shall be dispensed or
supplied.

Cyanocobalamin Tablets
Action and use
Vitamin B12 analogue.

DEFINITION .
Cyanocobalamin Tablets contain Cyanocobalamin. They are
coated.

The tablets comply with the requirements stated underTablets and
with thefo1lowJ~ng requirements.

Content of cyanocobalamin, C63Hs8CoNI4014P
90.0 to 115.0% of the stated amount.

IDENTIFICATION
A. In the test for Uniformity of content, the principal peak in
the chromatogram obtained with solution (1) shows a peak
with the same retention time as the principal peak in the
chromatogram obtained with solution (2).

B. Gently shake 10 tablets with 20 mL of chloroform 10

remove the coating and dry the tablet cores in a current of
air. Transfer to a clean flask and powder with the aid of a
glass rod. To a quantity of the powdered tablet cores
containing 0.2 mg of cyanocobalamin, add 10 mL of a
mixture of 1 volume of 2-ethoxyethanol and 3 volumes of
water, shake vigorously for 5 minutes, centrifuge at
3000 revolutions per minute for 15 minutes and filter using a
filter with a pore size of 0.45 urn. The light absorption of the
filtrate, Appendix II B, in the range 345 to 560 om exhibits
maxima at about 361 run and 550 run. No maximum is
exhibited at 351 run (distinction from hydroxocobalamin).

TESTS
Unifonnity of content
Tablets containing tess than 2 mg and/or less than 2% w/w
of Cyanocobalamin comply with the requirements stated
under Tablets using the following method of analysis. Carry
out the procedure protected from light. Carry out the
method for liquidchromatography) Appendix ill D, using the
following solutions in water.
(1) Shake one tablet with 6 mL of waterfor 5 minutes, dilute
to 10 mL with water and centrifuge. Dilute a quantity of the

Cyclizine Preparations 111-487

supernatant liquid with sufficient waterto produce a solution
expected to contain 0.0005% w/v of cyanocobalamin.

(2) 0.0005% wlv of cyanocobalamin BPCRS.

CHR01\!ATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with hexy!si!yl ,Uica gelfor chromatography.
(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of361 nm.

(I) Inject 100 ~L of each solution.

MOBILE PHASE

1 volume of methanol and 3 volwnes of a pH 3 buffer
solution prepared by mixing 1000 mL of a 2.1 % wlv solution
of citric acidwith 250 mL of a 2.84% wlv solution of
anhydrous disodium hydrogen orthophosphate.

DETERMINATION OF CONTENT

Calculate the content of C63H88CoNI4014.P in
cyanocobalamin BPCRS as specified in the leaflet which
accompanies cyanocobalamin BPCRS.
Calculate the content of cyanocobalamin,
C63HssCoNI4014.P, in each tablet using the calculated
content of C63HssCoN14014P in cyanocobalamin BPCRS.

ASSAY
Use the average of the individual results determined in the
test for Uniformity of content.

STORAGE
Cyanocobalamin Tablets should be protected from light.

LABELLING
When vitamin B12tablets are prescribed or demanded,
Cyanocobalamin Tablets shall be dispensed or supplied.

Cyclizine Injection
Action and use
Histamine HI receptor antagonist; antihistamine.

DEFINITION
Cyclizine Injection is a sterile solution in Water for Injections
containing 5% wlv of cyclizine lactate prepared by the
interaction of Cyclizine and Lactic Acid.

Theinjection complies with the requirements Slated under
Parenteral Preparations and with thefollowing requirements.

Content of cyclizine lactate, C18H22N2,C3~03
4.75 to 5.25% wlv.

CHARACTERISTICS
A clear, colourless solution.

IDENTIFICATION
A. To 0.5 rnL add 10 rnL of waterfollowed by 5M. sodium
hydroxide until strongly 'alkaline to litmuspaper. Extract with
two 10-mL quantities of dichloromethane and reserve the
aqueous layer for test B. Wash each dichloromethane extract
with 5 mL of water, dry the combined extracts with
anhydrous sodium sulfate, filter and evaporate the filtrate to
dryness. Dissolve the residue in ethanol (96%) and evaporate
to dryness. The infrared absorption spectrum of the final
residue, Appendix II A, is concordant with the reference
spectrum of cyclizine (RS 075).
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B. The aqueous solution reserved in test AJ after acidification
with 1M sulfuric acid, yields the reaction characteristic of
lactates, Appendix VI.

TESTS
Acidity
pH, 3.3 to 3.7, Appendix V L.

Related substances
Carry out the method for gas chromatography,
Appendix III B, using me following solutions in methanol
preparing the solutions immediately before use.

(1) Dilute 1 volume of the injection to 10 volumes.

(2) Dilute I volume of solution (I) to 100 volumes and
dilute I volume of the resulting solution to 5 volwnes.

(3) 0.0025% w/v of eyelizine hydrochloride BPCRS,
0.0025% wlv of J-methylpiperazine BPCRS (impurity A) and
0.0025% wlv of dipheny/methanol BPCRS (impurity B).

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica column (25 m x 0.33 mm) coated
with a O.5-pm film of pheny/(5)methy/(95)po/ysiloxane (HP-5
is suitable).

(b) Use helium as the carrier gas at a flow rate of 1 mL per
minute.

(c) Use the gradient conditions described below.

(d) Use a split injection ratio of 1:25.

(e) Use a flame ionisation detector at 290°.

(I) Inject I pL of each solution.

(g) The peaks elute in the order: methanol,
f -merhylpiperazine, diphenylrnethanol, cyclizine.

Time Temperature Comment

(minutes)

0-->14 100°-->240° linear gradient

14-->16 240°-->270° linear gradient

16-->30 270° Isocratic

SYSTEM SUITABILITY

Inject solution (3) 6 times. The relative standard deviation of
each of the areas of the three principal peaks is not more
than 5.0%.

The test is not valid unless, in the chromatogram obtained
with solution (3);

the peak-w-valley ratio between the peaks due to methanol
and t-methylpiperazine is at least 50;

the resolution between the peaks due to diphenyhnethanol and
cyclizine is at least 18.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to j-methylpiperazine
(impurity A) is not greater than 4 times the area of the peak
corresponding to J-methylpiperazlne in solution (3) (2.0%);

the area of any peak corresponding to diphenylmethanol
(impurity B) is not greater than 4 times the peak
corresponding to diphenylmethanol in solution (3) (2.0%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);
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the sum of the areas of any other secondary peaks is not
greater than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).

Disregard any peak with an area less than 0.5 times that of
the peak due to cyclizine in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Dilute 5 mL to 100 mL with 1M sulfuric acid.To 20 mL of
the resulting solution add 2 g of sodium chloride, shake with
two 50-mL quantities of ether, allow to separate and wash the
ether with the same two 10-mL quantities of water. To the
combined aqueous solution and washings add 20 mL of
5M. sodium hydroxide and extract with three 50-mL quantities
of ether. Combine the ether extracts and wash with two
1D-mL quantities of a saturated solution of sodium chloride.
Extract the ether layer with two 25-mL quantities of
0.05M sulfurk acidand then with two 10-mL quantities of
water. Combine the acidic and aqueous extracts and dilute to
100 mL with water. Dilute 5 mL of this solution to 200 mL
with O.05M sulfuric acidand measure the absorbance of the
resulting solution at the maximum at 225 run,
Appendix IT B. Calculate the content of CisHnN2,C3H603
taking 331 as the value of A(1%, 1 cm) at the maximwn at
225 om.

LABELLING
The strength is stated in terms of the amount of cyclizine
lactate in a suitable dose-volume.

STORAGE
Cyclizine Injection should be protected from light.

Cyclizine Tablets
Action and use
Histamine H, receptor antagonist; antihistamine.

DEFINITION
Cyclizine Tablets contain Cyclizine Hydrochloride.

The tablets comply with the requirements staled under Tablets and
with thejoHowing requirements.

Content of cyclizine hydrochloride, C1sH22N2,HCl
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract a quantity of the powdered tablets containing
0.1 g of Cyclizine Hydrochloride with 10 mL of ethanol
(96%), filter and evaporate the filtrate to dryness.
The infrared absorption spectrum of the residue, Appendix II AJ

is concordant with the reference spectrum of Cyclizine
Hydrochloride (RS 076).

B. Extract a quantity of the powdered tablets containing
0.5 g of Cyclizine Hydrochloride with 20 mL of flKller and
filter. The filtrate yields reaction A characteristic of chlorides,
Appendix VI.

TESTS
Related substances
Carry out the method for gas chromatography,
Appendix ill B, using the following solutions prepared
immediately before use.

(1) Triturate a quantity of the powdered tablets containing
0.20 g of Cyclizine Hydrochloride with 8 mL of methanol,
add 2 mL of 1M sodium hydroxide and filter. Dilute 1 volume
of the resulting solution to 4 volumes with methanol.

www.webofpharma.com



2022

(2) Dilute I volume of solution (I) to 100 volumes with
methanol and dilute 1 volume of the resulting solution to
5 voiumes with methanol.
(3) 0.0025% wlv of cyclizine hydrochloride BPCRS,
0.0025% wlv of l-methylpiperazine BPCRS (impurity A) and
0.0025% wlv of dipheny/methano/ BPCRS (impurity B) in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica column (25 m x 0.33 mm) coated
with a 0.5-~m film of phetlyl(5)methyl(95)polysi/oxane (HP-5
is suitable).

(b) Use helium as the carrier gas with a constant flow rate of
1 mL per minute.

(c) Use the gradient system described below.

(d) Use a split injection ratio of 1:25.

(e) Use a flame ionisation detector at 290"'.

(I) Inject I ~L of each solution.

(g) The peaks elute in the order: methanol)
.l-methylpiperazine, diphenylmethancl, cyclizine.

TIme Temperature Comment

(minutes)

0-.14 100°-.240° linear gradient

14-.16 240°-.270° linear gradient

16-.30 270° isocratic

SYSTEM SUITABILITY

Inject solution (3) six times. The relative standard deviation
of each of the areas of the three principal peaks is not more
than 5.0%.

The test is not valid unless in the chromatogram obtained
with solution (3)j

the peak-to-vafley ratio between methanol and
I-methylpiperazine is at least 50j

the resolution factor between diphenylmethanol and cyclizine is
at least 18.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to l-methylpiperazine
(impurity A) is not greater than the peak corresponding to
I-methylpiperazine in solution (3) (0.5%);

the area of any peak corresponding to diphenylmethanol
(impurity B) is not greater than the peak corresponding to
diphenylmethanol in solution (3) (0.5%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of all secondary peaks is not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

Disregard any peak with an area less than 0.5 times that of
the peak due to cyclizine in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powder containing 0.125 g of Cyclizine Hydrochloride with
400 mL ofO.05M suljunc acidfor 15 minutes. Add sufficient
0.05M sulfuric acid to produce 500 ml., filter, dilute 5 mL of
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the filtrate to 100 mL with 0.05.\1 sulfuric acidand measure
the absorbance of the resulting solution at the maximum at
225 nm, Appendix II B. Calculate the content of C 1sH zzN2)
H'Cl taking 390 as the value of A(I %, I em) at the
maximum at 225 nm.

Cyclopentolate Eye Drops
Action and use
Anticholinergic.

DEFINITION
Cyclopentolate Eye Drops are a sterile solution of
Cyc1opentolate Hydrochloride in Purified Water.

The ~-e drops comply with the requirements statedunderEye
Preparations and with thefollowing requirements.

Content of cyclopentolate hydrochloride, C 17HuNOJ ,

HCI
90.0 to 110.0% of the stated amount.

IDENTIFICATION
Add 2M ammonia to a volume of the eye drops containing
25 mg of Cyclopentolate Hydrochloride until alkaline and
extract inunediately with 50 mL of ether. Wash the extract
with 5 mL of water) filter through anhydrous sodium suljate
and evaporate the filtrate to dryness. The infrared absorption
spectrum of the oily residue) Appendix II A) is concordant
with the reference spectrum of cyclopentolate (RS 078).

TESTS
Acidity
pH, 3.0 to 5.5, Appendix Y L.

Related substances
Carry out the method for thin-layer chromatography,
Appendix III A) using the following solutions.

(1) Use the eye drops diluted) if necessary) to contain
0.5% w/v of Cyclopentolate Hydrochloride.

(2) Dilute 1 volume of solution (1) to 50 volumes with water.
(3) Dilute I volume of solution (I) to 200 volumes with
water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry at 1200 for 5 minutes)
spray with ethanolic suiftm·c acid (10%)) heat at 120 0 for
30 minutes and examine under ultraviolet light (365 nm).

MOBILE PHASE

5 volumes of 13.5M ammonia, 15 volumes of water)
30 volumes of butylacetate and 50 volumes of propan-2-ol.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) and not more than
one such spot is more intense than the spot in the
chromatogram obtained with solution (3).

ASSAY
Carry out the method for liquidchromatography)
Appendix III D) using the following solutions. Prepare a
solution containing 0.25% w/v of 4-chlorophenol (internal
standard) in methanol (solution A).
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(1) Dilute a volume of the eye drops containing 20 mg of
Cyclopentolate Hydrochloride to 10 mL with the mobile
phase.

(2) Add 4 mL of solution A to a volume of the eye drops
containing 20 mg of Cyclopentolate Hydrochloride and
dilute to 10 mL with me mobile phase.

(3) Add 4 mL of solution A to 4 mL of a 0.5% wlv solution
of cydopemokue hydrochloride BPCRS in waterand dilute to
10 mL with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with end-capped ocladecy!silyl silica gelfor chromatography
(10 urn) (Nucleosil cIa is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of2 mLper minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength 0[254 om.

(l) Inject 20 ~L of each solution.

MOBILE PHASE

45 volumes of 0.2M sodium dihydrogen orthophosphate and
55 volumes of methanol) the mixture adjusted to pH 3.0 with
onhophosphoric add.

SYSTEM SUITABILITY

The test is not vaJid unless) in the chromatogram obtained
with solution (3), the resolution factorbetween the peaks due
to cyclopentolate hydrochloride and the internal standard is
greater than 4.0.

DETERMINATION OF CONTENT

Calculate the content of C17H25N03,HCl in the eye drops
using the declared content of C17H25N03,HCl in '
cyclopemolate hydrochloride BPCRS.

Cyclophosphamide for Injection
Action and use
Cytotoxic a1kylating agent.

DEFINITION
Cyclophosphamide for Injection is a sterile material
consisting of Cyclophosphamide with or without excipients,
It is supplied in a sealed container.

The contents of the sealed container romply with the requirements
for Powders for Injections or Infusions statedunderParenteral
Preparations and with thejollQfm:ng requirements.

Content of anhydrous cyclopbosphamide,
C,H15CI,N,O,P

92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Shake a quantity containing the equivalent of 0.2 g of
anhydrous cyclophosphamide with 2 mL of chloroform and
filter. The infrared absorption spectrum of the filtrate,
Appendix II A, is concordant with the reference spearum of
cyclophosphamide (RS 079).

B. Extract a quantity containing the equivalent of 0.1 g of
anhydrous cyclophosphamide with etherand evaporate the
extract to dryness. Dissolve the residue in 10 mL of water
and add 5 mL of silver nitrate solution; no precipitate is
produced. Boil; a white precipitate is produced which is
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insoluble in nimc acid but soluble in 5M ammonia from which
it is reprecipitated on the addition of nimc acid.

TESTS
Acidity
pH of a freshly prepared 2% w/v solution, 3.0 to 6.0,
Appendix V L.

Unifonnity of content
Sealed containers containing the equivalent of J g or less of
anhydrous cyclophosphamide comply with the requirements
stated under Parenteral Preparations, Powders for Injections
or Infusions. Use the individual results obtained in the Assay.

ReJated substances
Carry out the method for thin-layer chromatography)
Appendix ill A, using the following solutions.

(I) Dissolve a quantity of the contents of the sealed container
containing the equivalent of 0.2 g of anhydrous
cyclophosphamide in sufficient ethanol (96%) to produce
IOmL.

(2) Dilute 1 volume of solution (I) to 100 volumes with
ethanol(96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in arc and heat at 1000 for
10 minutes. Place the plate while hot in a chromatography
tank in which is placed an evaporating dish containing equal
volumes of a 5% w/v solution of potassium permanganau and
hydrochloric acid, close the tank and allow to stand for
2 minutes. Remove the plate and place it in a current of cold
air until excess chlorine is removed and an area of coating
below the line of application gives not more than a very faint
blue colour with potassium iodide and starch solution; avoid
prolonged exposure to cold air. Spray the plate with
potassium iodide and starch solution and allow to stand for
5 minutes.

MOBILE PHASE

2 volumes of anhydrous formic acid, 4 volumes of cuetone,
12 volwnes of waterand 80 volumes of butan-2-one.

LIMITS

Any secondary spot In the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (1%). Disregard
any spot remaining on the line of application.

ASSAY
Dissolve the contents of a sealed container containing the
equivalent of 0.1 g of anhydrous cyclophosphamide in 30 mL
of chlorcform, shake vigorously for 15 minutes, filter
(Whatman GFIF is suitable) and wash the filter with 15 mL
of chloroform. Evaporate the combined filtrate and washings
to dryness and dissolve the residue in 50 mL of a 0.1 % w/v
solution of sodium hydroxide in ethane-J,2-diol. Boil the
solution under a reflux condenser for 30 minutes and allow
to cool. Rinse me condenser with 25 mL of water, add
75 mL of propan-2-o/, 15 mL of 2M nitric acid, 10 mL of
0.1M silver nitrate VS and 2 mL of ammonium iron(lll) sulfate
solution R2 and titrate with 0.1M ammoniumthiocyanate vs.
Each mL of O.IM sr'wer nitrate VS is equivalent to 13.05 mg
of C7H15ClzNzOzP. Calculate the content of
C7HI5CIzNz02P in the sealed container.
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Repeat the procedure with a further nine sealed containers.
Calculate the content of C7HI5ChN202P per container from
the average of the 10 individuai results thus obtained.

LABELIJNG
The quantity of active ingredient is stated in tenus of the
equivalent amount of anhydrous cyclophosphamide.

Cyclophosphamide Oral Solution
NOTE; This monograph has been developed to cover unlicensed
fonnulations.

Action and use
Cytotoxic alkylating agent.

DEFINITION
Cyclophosphamide Oral Solution is a solution containing
Cyclophosphamide in a suitable flavoured vehicle.

The oralsolution complies with the requirements stated under Oral
Liquids and WJ"th thefollowing requirements. W'here appropriate,
the oralsolution also complies with the requirements stated under
Unlicensed Medicines.

Content of anhydrous cyclophosphamide,
C1HISCI1N101P
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) is the same as
that of the peak due to cyclophosphamide in the
chromatogram obtained with solution (2).

TESTS
Acidity
pH, 3.0 to 6.0, Appendix V L.

Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions In ethanol
(96%).

(1) Dilute a volume of the oral solution, if necessary) to
produce a solution containing the equivalent of 1% w/v of
anhydrous cyclophosphamide.

(2) 1% wlv of cyclophosphamide BPCRS.
(3) Dilute I volume of solution (I) to 100 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Analtech GHL plates are
suitable). .

(b) Use the mobile phase described below.

(c) Apply 10 f.IL of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate) dry it in a current of warm air
and heat at 1000 for 10 minutes. Place the plate, while hot,
in a chromatography tank in which is placed an evaporating
dish containing equal volumes of a 5% wlv solution of
potassium pennanganate and hydrochloric acid; close the tank
and allow to stand for 2 minutes. Remove the plate and
place it in a current of cold air until excess chlorine is
removed and an area of coating below the line of application
gives not more than a very faint blue colour with potassium
iodide and starch solution; avoid prolonged exposure to cold
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air. Spray the plate with potassium iodide and starch solution
and allow to stand for 5 minutes.

MOBlLEPHASE

2 volumes of anhydrous lonnieacid, 4 volumes of acetone,
12 volumes of waterand 80 volumes of bman-2-cme.

LIMITS

In the chromatogram obtained with solution (1):

any secondary spotis not more intense than the spot in the
chromatogram obtained with solution (3) (1%).

Disregard any spot remaining on the line of application.

Chlorides
Dilute a quantity of the oral solution containing the
equivalent of 15 mg of anhydrous cyclophosphamide to
15 mL with water. The resulting solution complies with the
limit testfor chlorides, Appendix VII (0.33%).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions prepared
immediately before use.

(1) Dilute a weighed quantity of the oral solution containing
the equivalent of 10 mg of anhydrous cyclophosphamide to
10 mL with water.
(2) 0.1% wlv of cydophosphamide BPCRS in water.
(3) 0.1 % wlv of merhyl-4-hydroxybenzoate in solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 nun) packed
with octadecyfsifyl silica gelfor chromaUJgraphy (5 um) (Watees
Symmetry CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 200 nm.

(I) Inject 5 ~L of each solution.

MOBILE PHASE

3 volumes of acetonitrile Rl and 7 volumes of O.OIM potassium
dihydrogen onhophosphate, adjusted to pH 6.0 using 1Msodium
hydroxide.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
cyclophosphamide and methyl-4-hydroxybenzoate is
at least 2.0.

DETERMINATION OF CONTENT

Determine the weightper mL of the oral solution,
Appendix V G, and calculate the content of
C7HljCl2N202P, weight in volume, using the declared
content of C7Hl,ClzNzOzP in C)<fapho,phamide BPCRS.

STORAGE
Cyclophosphamide Oral Solution should be stored at a
temperature of 2C1 to 8C1

•

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous cyclophosphamide.
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Cyclophosphamide Tablets
Action and use
Cytotoxic alkylating agent.

DEFINITION
Cyclophosphamide Tablets contain Cyclophosphamide. They
are coated.

The tablets complywith the requirements statedunder Tablets and
with thefoUowing requirements.

Content of cyclophosphamide, C7H15ClzN202P,H20
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.2 g
of Cyclophosphamide with 2 mL of chloroform and filter.
The infrared absorption spectrum of the filtrate, Appendix II A,
is concordant with the reference spectrum of cyclophosphamide
(RS 079).

B. Extract a quantity of the powdered tablets containing
0.1 g of Cyclophosphamide with etherand evaporate the
extract to dryness. Dissolve the residue in 10 mL of water
and add 5 mL of silvernitratesolution; no precipitate is
produced. Boil; a white precipitate is produced which is
insoluble in niuicacidbut dissolves in 5M ammonia from
which it is reprecipitated on the addition of niuicacid.

TESTS
Acidity
Shake a quantity of the powdered tablets containing 0.25 g
of Cyclophosphamide with 20 mL of ~rbon dioxide-free water,
filter and titrate the filtrate with O.lM sodium hydroxide VS
using phenolphthalein solution RI as indicator. Not more than
0.2 mL of O.IM sodium hydroxide VS is required to change
the colour of the solution.

Related substances
Carry out the method for thin-layer,hromarography,
Appendix III A, using the following solutions.

(I) Shake vigorously a quantity of the powdered tablets
containing 0.2 g of Cyclophosphamide with 50 mL of
chlor%nn for 15 minutes, filter, evaporate the filt:rate to
dryness and dissolve the residue in ]0 mL of ethanol(96%).

(2) Dilute I volume of solution (I) to 100 volumes with
ethanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gd G.

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 ern.

(e) After removal of the plate, dry it in a current of warm air
and heat at 100° for 10 minutes. Place the plate while hot in
a chromatography tank in which is placed an evaporating
dish containing equal volumes of a 5% w/v solution of
potassium pennanganateand hydrochloric acid, close the tank
and allow to stand for 2 minutes. Remove the plate and
place it in a current of cold air until excess chlorine is
removed and an area of coating below the line of application
gives not more than a very faint blue colour with potassium
iodide and starch solutionj avoid prolonged exposure to cold
air. Spray the plate with potassium iodide and starch solution
and allow to stand for 5 minutes.

MOBILE PHASE

2 volumes of anhydrous formic acid, 4 volumes of acetone,
12 volumes of waterand 80 volumes of bmon-z-one.
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LIMITS

In the chromatogram obtained with solution (1):

any secondary spot is not more intense than the spot in the
chromatogram obtained with solution (2) (1%).

Disregard any spot remaining on the line of application.

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powdered tablets containing 0.1 g of Cyclophosphamide in
30 mL of chloroform, shake vigorously for 15 minutes, filter
(Whatman GFIF is suitable) and wash the filter with 15 mL
of chlorofonn. Evaporate the combined filtrate and washings
to dryness and dissolve the residue in 50 mL of a 0.1% wlv
solution of sodium hydroxide in elhane-1,2-diol. Boil under a
reflux condenser for 30 minutes and allow to cool. Rinse the
condenser with 25 mL of water, add 75 mL of propan-2-ol,
15 mL of 2M nitric acid, 10 mL of O.lMsilvernitrate VS and
2 mL of ammonium iron(llI) sulfatesolution R2 and titrate with
0.1M ammonium thiocyanate Vs. Each mL of 0.1M silver
nitrate VS is equivalent to J3.94 rug of C7H15CbNzOzP,
H20.

Cyproheptadine Tablets
Action and use
Histamine Hi receptor antagonist; antihistamine.

DEFINITION
Cyproheptadine Tablets contain Cyproheptadine
Hydrochloride.

The tablets complyWlih the requirements Slated under Tablets and
with 'he following requirements.

Content of anhydrous cyproheptadine hydrochloride,
C21H21N,HCI

90.0 to IlO.O% of the stated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing the
equivalent of 20 rug of anhydrous cyproheptadine
hydrochloride add 10 mL of warerand 2.5 mL of
0.1M. sodium hydroxide, extract with 10 mL of dichJoromethane,
filter through anhydrous sodium sulfate moistened with
dichloromethane on absorbent cotton and evaporate the filtrate
to dryness. The infrared absorption spectrum of the residue,
Appendix II A, is concordant with the reference spectrum of
cyproheptadine (RS 080).

B. In the test for Related substances, me principal spot in the
chromatogram obtained with solution (3) corresponds to that
in the chromatogram obtained with solution (5).

C. Extract a quantity of the powdered tablets containing the
equivalent of 20 mg of anhydrous cyproheptadine
hydrochloride with 7 mL of water, filter, add 0.3 mL of
5M ammonia to the filtrate and filter again. The filtrate yields
reaction A characteristic of chlorides, Appendix VI.

TESTS
Related substances
Carry Que the method for thin-layer chromatography,
Appendix ill A, using a silica gel precoared plate (Merck
silica gel 60 plates are suitable) and as the mobile phase a
mixture of ] 0 volumes of methanoland 90 volumes of
dichloromethane. Apply separately to the plate I0 ~L of each
of the following solutions. For solution (1) add a quantity of
the powdered tablets containing the equivalent of 50 mg of
anhydrous cyproheptadine hydrochloride to 5 mL of the
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mobile phase, shake mechanically for 10 minutes and filter
(Whatman GF/C filter paper is suitable). Solution (2)
contains 0.002% wi\' of dibenzocydoheptene EPCRS in the
mobile phase. For solution (3) dilute 1 volume of solution
(I) to 10 volumes with the mobile phase. For solution (4)
dilute I volume of solution (1) to 100 volumes with the
mobile phase and dilute 1 volume to 10 volumes with the
mobile phase. Solution (5) contains 0.1% wlv of
cyproheptadine hydrochloride EPCRS in the mobile phase.
Allow the plate to dry in air and spray with ethanolic sulfuric
acid (20%). Heat at 110 0 for 30 minutes and examine under
ultraviolet light (365 tim). In the chromatogram obtained with
solution (1) any spot corresponding to dibenzccycloheptene
is not more intense than the spot in the chromatogram
obtained with solution (2) (0.2%) and any other secondary
spot is not more intense than the spot in the chromatogram
obtained with solution (4) (0.1%).

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing the equivalent of 1.5 mg of anhydrous
cyproheptadine hydrochloride add sufficient ethanol (96%) to
produce 100 mL and filter if necessary..Measure the
absorbance of the resulting solution at the maximum at
286 nm, Appendix II B. Calculate the content of C21H21N,

HCI taking 355 as the value of A(I %, I em) at the
maximum at 286 nm.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous cyproheptadine
hydrochloride.

Cyproterone Tablets
Action and use
Antiandrogen.

DEFINITION
Cyproterone Tablets contain Cyproterone Acetate.

The tablets comply with the requirements statedunder Tablets and
with the following requirements.

Content of cyproterone acetate, C2.JI29C10"
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.1 g
of Cyproterone Acetate with 20 mL of dichloromethane, filter
throngh a glass-fibre filter paper (Whatman GF/C is suitable)
and evaporate the filtrate to dryness using a rotary evaporator
and a water bath at 40°. The infrared absorption spectrum of
the residue, Appendix II A, is concordant with the reference
spectrum of cyproterone acetate (RS 395).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XlI B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.
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(b) Use 900 mL of O.IM hydrochloric acid containing
0.25% w/v sodium dodecy/ sulfate, at a temperature of 37°, as
the medium.

PROCEDURE

(1) After 45 minutes withdraw a sample of the medium and
filter. Measure the absorbance of the filtered medium, suitably
diluted with the dissolution medium, if necessary, to produce
a solution containing the equivalent of 0.0011 % wlvof
cyproterone acetate, at the maximum at 285 run,
Appendix II B using dissolution medium in the reference
cell.

(2) 0.0011% wlv of cyproterone acetate BPCRS in dissolution
medium.

DETERMINATION OF CONTENT

Calculate the total content of cyproterone acetate)
C24H29CIo.b in the medium from the absorbances obtained
and using the declared content of C24H29CIO'h in cyproterone
acetate BPCRS.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(I) Shake a quantity of the powdered tablets containing 0.1 g
of Cyproterone Acetate with 50 mL of a 4:1 mixture of
acetomttile and water for 5 minutes, dilute to 100 mL with
water and filter through a glass-fibre filter (\'qhatman GF/C is
suitable).

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.

(3) Dilute 1 volume of a solution containing 0.01% wlv each
of cyproterone acetate BPCRS and medroxyprogesterone
acetate BPCRS in a 4:1 mixture of acetonim7e and water to
10 volumes with the mobile phase.

(4) Dilute I volume of solution (2) to 10 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 rom) packed
with octadecylsilyl silica gelfor chromatography (3 urn)
(Spherisorb ODS 2 is suitable).

(b) Use isccratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

40 volumes of acetonitrile and 60 volumes of water.

When the chromatograms are recorded under the prescribed
'conditions the retention time of cyproterone acetate is about
22 minutes.

SYSTEl\i SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resdution between the two principal
peaks is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than half the area
of the principal peak in the chromatogram obtained with
solution (2) (0.5%);
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CI

CI

°vMe
Me,
- 1IliOAc

Cytarabine Injection

CI

4. 17a.-Hydroxy-6-chloro-lCL,2CL-methylenepregna-4,6-diene
3,20-dione (cyproterone)

o
o

DEFINITION
Cytarabine Injection is a sterile solution of Cytarabine in
Water for Injections. It is supplied as a ready-ro-use injection
or it is prepared immediately before use by dissolving
Cytarabine for Injection in the requisite amount of the liquid
stated on the label.

The I~njeaion complies with the requirements Slated under
Parenteral Preparations.

When supplied as a ready-to-use injection, the injection
complies with the following requirements.

Content of cytarablne, C9H13N30S

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Evaporate a volume of the injection containing 0.1 g of
Cytarabine to dryness at 60° at a pressure of 0.7 kPa, mix
the residue with a minimum amount of hot erhanol (96%),
filter, aUow the filtrate to cool and induce crystallisation if
necessary. Filter, wash the crystals with 2 mL of ethanol
(96%) and dry at 60" at a pressure of 0.7 kPa. The infrared
absorption spectrum of the dried crystals, Appendix IT A, is
concordant with the reference spectrum of cyrarabine (RS 081).

TESTS
Acidity or alkal1nlty
pH, 7.0 to 9.5, Appendix V L.

Related substances
Carry out the method for thin-layer chromawgraphy,
Appendix III AJ using the following solutions in water.

(1) Dilute, if necessary, a volume of the injection to produce
a solution containing 2% w/v of Cytarabine,

(2) Dilute 1 volume of solution (I) to 200 volumes.

(3) 0.040% wlv of uracil arabinoside EPCRS.

(4) 0.020% wlv each of uridine and uracil arabinoside EPCRS.

3. 1a.,2a.-Methylene-3,6,20-trloxopregna-4-en-17a.-yl acetate

Acdon and use
Pyrimidine analogue; cytotoxic.

o

the sum of me areas of all the secondary peaks is not greater
than 1.5 times me area of the principal peak in the
chromatogram obtained with solution (2) (1.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1 %).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions.

(1) Shake a quantity of the powdered tablets containing
50 mg of Cyproterone Acetate with 50 mL of a 4:1 mixture
of acetonitrile and waler for 5 minutes, dilute to 100 mL with
the same solvent mixture and filter through a glass-fibre filter
(Whatman GF/C is suitable); dilute J volume of the filtrate
to 10 volumes with the mobile phase.

(2) Dilute 1 volume of a 0.05% wlv solution of cyproterone
acetate BPCRS in a 4: 1 mixture of acetonitrile and water to
10 volumes with the mobile phase.

(3) Dilute I volume of a solution containing 0.01 % w/v each
of cyproterone acetate BPCRS and medroxyprogestenme
acetate BPCRS in a 4:1 mixture of acetonitrile and water to
10 volumes with the mobile phase.

CHROi\lATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 3.0.

DETERA-UNATION OF CONTENT

Calculate the content of C 24H 29Cl040 in the tablets, using the
declared content of C 240H 29CI04 in cyproterone
acerate BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed in the monograph for
Cyproterone Acetate and the following:

1. 6P-Chloro-7a,17a-dihydroxy-ia,2a-methylenepregna-4
ene-3,2G-dione (chlorohydn'n den'votive)

2. 171X-Hydroxy-6-chIoro-llX-chloromethylpregna-4,6-diene
3,2G-dione (I-<hloromethyl derivative)

www.webofpharma.com



2022

CHROJ\lATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel 60 FZ54 (Merck plates are
suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop me plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

15 volwnes of waterJ 20 volumes of acetone and 65 volwnes
of butan-2-one.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (4) shows two clearly separated spots.

UMITS

In the chromatogram obtained with solution (1):

any spot corresponding to uracil arabinoside is not more
intense than the spot in the chromatogram obtained with
solution (3) (2%);

any other secondary spot is not more intense than the spot in
me chromatogram obtained with solution (2) (0.5%).

ASSAY
Carry cut the method for liquidchromatography,
Appendix III D, using me following solutions.

(1) Dissolve 20 mg of cysarobine BPCRS in waterand dilute
to 100 mL with the same solvent. Dilute 10 mL to 100 mL
with water.
(2) Dilute a volwne of the injection to produce a solution
containing 0.002% wlv of Cytarabine.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oetadecylsilyl silica gelfor chromawgraphy (5 urn)
(Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of280 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

7.5 volumes of methanol and 100 volumes of 0.005M sodium
pentanesul/onate adjusted to pH 2.8 using glacial acetic acid.

DETERMINATION OF CONTENT

Calculate the content of C9H13N30 5 in the injection using
the declared content of C9HnN30 5 in cytarabine BPCRS.

CYTARABINE FOR INJECTION
DEFINITION
Cytarabine for Injection is a sterile material consisting of
Cytarabine with or without excipients. It is supplied in a
sealed container.

The contents of the sealed container comply with the requirements
for Powders for Injections or infusions stated under Parenteral
Preparations and with thefollowing requirements.

Content of cytarablne, GJi13NJOS
95.0 to 105.0% of the stated amount.

Cytarabine Preparations 111-4·95

IDENTIFICATION
Mi."I: a quantity of the contents of the sealed container
containing 0.1 g of Cytarabine with 10 mL of hot ethanol
(96%), filter, allow the filtrate to cool and induce
crystallisation if necessary. Filter, wash the crystals with 2 mL
of ethanol (96%) and dry at 600 at a pressure of 0.7 kPa.
The infrared absorption spectrum of the crystals)
Appendix Il A, is concordant with the reference spectrum of
cytarablne.

Acidity
pH of a solution containing 2% w/v of Cytarabine in the
liquid stated on the label, 4.0 to 6.0, Appendix V L.

Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions in water.
(1) Dissolve Ute contents of the sealed container in a
sufficient volume to produce a solution containing 2% wlv of
Cytarabine.

(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.020% wlv of uracil arabinoside EPCRS.
(4) 0.020% wlv each of un-dine and uracil arabinoside EPCRS.

CHROJ\iATOGRAPHIC CONDITIONS

(a) Use as me coating silica gel GF254•

(b) Use me mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop me plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MODlLE PHASE

15 volumes of water, 20 volumes of aulOne and 65 volumes
of butan-2-one.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (4) shows two clearly separated spots.

LIMITS

In the chromatogram obtained with solution (1):

any spot corresponding to uracil arabinoside is not more
intense than the spot in the chromatogram obtained with
solution (3) (I %);

any other secondary spotis not more intense than the spot in
the chromatogram obtained with solution (2) (0.5%).

Water
Not more than 3.0% w/w, Appendix IX C. Use 0.8 g.

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for uni/onnityof weight,
Appendix XII Ct, Powders for Parenteral Use. Carry out the
Assay described for the ready-to-use injection but using the
following solution as solution (2). Dissolve sufficient of the
mixed contents of the 10 containers in water to produce a
solution containing 0.002% wlv of Cytarabine.

Calculate the content of C9HuNj 0 5 in a container of
average content weight using the declared content of
CgH13N30s in cytarabine BPCRS.
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Dacarbazine Injection
Action and use
Cytotoxic alkylating agent.

DEFINITION
Dacarbazine Injection is a sterile solution of Dacarbazine in
Water for Injections. It is prepared by dissolving Dacarbazine
for Injection in the requisite amount of Water for Injections.

The injection complies with the requirements stated under
Parenteral Preparations.

STORAGE
Dacarbazine Injection should be used immediately after
preparation but, in any case, within the period recommended
by the manufacturer when prepared and stored strictly in
accordance with the manufacturer's instructions.

DACARBAZINE FOR INJECTION
DEFINITION
Dacarbazine for Injection is a sterile material consisting of
Dacarbazine with or without excipients. It is supplied in a
sealed container.

The contenls of the sealed container comply with the requirements
for Powder! for Injections or Infusions stated under Parenteral
Preparations and with thefollowing requirements.

Content of dacarbazine, CJItoN'60
90.0 to 110.0% of the stated amount.

CHARACTERISTICS
A white or very pale yellow 'powder.

IDENTIFICATION
A. Dissolve a quantity of the contents of the sealed container
containing 0.1 g of Dacarbazine in 200 mL of O.lM mixed
phosphate buffer pH 7.0, dilute with the buffer solution to
250 mL and dilute 3 mL to 200 mL with the same buffer
solution. The light absorption of the resulting solution,
Appendix II B, in the range 230 to 350 run exhibits two
maxima, at 237 run and 330 nm.

B. In the test for 5-aminoimidazole-4-carboxamide
hydrochloride, the principal peak in the chromatogram
obtained with solution (2) corresponds to that in the
chromatogram obtained with solution (3).

TESTS
5-Aminoimldazole-4-carboxamide hydrochloride
Carry out the method for liquidchromatography,
Appendix III D protected from light, using the following
solutions in low-actinic glassware.

(1) Dissolve a quantity of the contents of the sealed container
containing 0.20 g of Dacarbazine in 40 mL of O.1Macetic
acidand add sufficient O.IM acetic acid to produce 50 mL.

(2) Dilute I volume of solution (I) ~ 100 volumes with
O.lM acetic acid.
(3) 0.004% wlv of dacarbazine BPCRS in O.IMacetic acid.

(4) 0.0024% w/v of 5-aminoimidazole-4-carboxamide
hydrochloride in O.IM acetic acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used using the mobile phase described
below. Inject each sample within 1 hour of preparation.

2022

MOBILE PHASE

0.005M dioctyl sodium salfosuccinote in a mixture of 3 volumes
of glacial acetic acid, 87 volumes of waterand 110 volumes of
methanol.

LIMITS

The area of any peak corresponding to 5-aminoimidazole-4
carboxamide hydrochloride in the chromatogram obtained
with solution (I) is not greater than the area of the peak in
the chromatogram obtained with solution (4) (0.6%).

Related substances
Carry out the method for liquidchromatography,
Appendix III D protected from light, using the following
solutions.

(1) Dissolve a quantity of the contents of the sealed container
containing 0.20 g of Dacarbazine in 40 mL of O.25M acetic
acidand add sufficient O.25Macetic acid to produce 50 mL.
(2) 0.0040% wlv of Z-azahypoxanthine BPCRS in
0.25M acetic acid.

CHRO.l\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (20 cm x 4 mm) packed
with end-capped octadecylsilyl silica gelfor chromotography
(10 pm) (Nuclecsil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 run.

(I) Inject 20 ~L of each solution within I hour of
preparation.

(g) After use the column should be thoroughly flushed with
methanol to remove dacarbazine which does not elute with
the mobile phase.

MOBILE PHASE

0.005M dwctylsodium sdfosuccinate in a mixture of
1.5 volumes of glacial acetic add and 98.5 volumes of water.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (1%);

not more than one such peak has an area greater than half
the area of the peak in the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of aU such peaks is not greater than
three times the area of the peak in the chromatogram
obtained with solution (2) (3%).

Uniformity of content
Sealed containers containing 200 mg or less of Dacarbazlne
comply with the requirements stated under Parenteral
Preparations, Powders for Injections or Infusions. Use the
individual results obtained in the Assay.

ASSAY
Carry out the following procedure protected from light.
Dissolve the contents of one container in O.IM hydrochloric
acidand dilute with sufficient O.IM hydrochlom acid to
produce a final solution containing 0.0008% wlv of
Dacarbazine. Measure the absorbance of the resulting solution
at the maximum at 323 run, Appendix II B. Calculate the
content of C6HlON60 in the sealed container taking 1090 as
the value of A(l %, 1 cm) at the maximum at 323 om.
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Repeat the procedure with a further nine sealed containers
and calculate the average content of C6HlON60 per
container from the 10 individual results thus obtained.

time as the peak that would be obtained after injection of
sodium sulfate) as shown in Figure 1.

Figure 1 - Example chromatogram of a low-molecular-mass
heparin sample analysed using the method described in
identification testA indicating peak integration

Calculate the area under the curve up to each point as a
percentage of the total area.

Using the leaflet supplied with heparin low-molecular-mass for
calibration EPCRS, identify those points in the chromatogram
for which the percentage of the total area under the curve is
closest to the percentage mass fractions listed in the Broad
Standard Table, and assign the molecular mass in the table
to the corresponding retention time in the chromatogram.
A calibration curve for the chromatographic system is derived
by fitting a suitable mathematical relationship to the set of
retention times and logarithms of the molecular masses.
A polynomial of the 3cd degree is recommended.

Inject 25 JlLof the test solution and record the
chromatogram for a sufficient period of time to ensure
complete elution of sample, salt and solvent peaks.

The mass-average relative molecular mass is defined by the
following expression:

Refractive Index of substance eluting in lite fraction i
(proportional to the mass ofthe substance);
relative molecular mass corresponding to fraction i.

Rl;

where:

M,

MOBILE PHASE

0.77% wlv of ammonium acetate.

CONFIRL'A.ATION

The mass-average relative molecular mass ranges between
5600 and 6400. The mass percentage of chains lower than
3000 is not more than 13.0%. The mass percentage of chains
higher than 8000 ranges between 15.0% and 25.0%.

B. The ratio of anti-factor Xa activity to anti-factor IIa
activity, determined as described under Assay, is not less
than 1.9 and not more than 3.2.

C. Yields reaction A characteristic of sodium salts,
Appendix VI.

TESTS
Acidity or alkalinity
pH, 5.0 to 7.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix III D using the following solutions. Solutions (3)
to (6) are stable at room temperature for 24 hours.

Action and use
Low molecular weight heparin.

Dalteparin Sodium Injection

STORAGE
The sealed container should be protected from light and
stored at a temperature of 2° to 8°.

DEFINITION
Dalteparin Sodium Injection is a sterile solution of
Dalteparin Sodium in Water for Injections.

PRODUCTION
The final product is produced by methods of manufacturing
designed to ensure that substances lowering blood pressure
are not introduced and to ensure freedom from
contamination by over-sulfated glycosaminoglycans.
The production method is validated to demonstrate that the
product if tested, would comply with the (est for Related
substances given below.

The injection complies with 'he requirements stated under
Parenteral Preparations and with thefollowing requirements.

Activity
The estimated activity for anti-factor Xa is not less than 90%
and not more than 110% of the stated activity.

The ratio of anti-factor Xa to anti-factor ITa is not less than
1.9 and not more than 3.2.

CHARACTERISTICS
A clear, colourless or straw-coloured liquid.

IDENTIFICATION
A. Carry out the method for size-exclusion chromatography,
Appendix ill C, using the following solutions in the mobile
phase.

(1) Dilute the injection to contain 1600 units of anti-factor
Xa per mL.

(2) 1% w/v of heparin lom-mdecular-mass for
calibration EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a column (30 em x 7.8 nun) packed with
appropriate porous silica beads (5 pm) with a fractionation
range for proteins of approximately 15 000 to 100 000 Da
(Tosoh Bioscience TSK-GEL G2000SWXL or TSK
GELG3000SWXL are suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.5 mL per minute.

(d) Use an ambient column temperature.

(e) For detection use a differential refractometer (RI).

(I) Inject 25 ~L of each solution:

To calibrate, inject 25 J.lL of the reference solution and
record the chromatogram for a period of time, ensuring
complete elution of sample, salt and solvent peaks. Calculate
the total area under the RI curve (LRI) by numerical
integration over the range of interest (i.e. excluding salt and
solvent peaks at the end of the chromatogram as well as the
artefact peak (*), that if present, elutes at the same retention
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(J) Dilute the injection with walerfor chromatography to give
5000 IU of anti-factor Xa per mL. Mix using a vortex mixer
until dissolution is complete.

(2) Mix 500 pL of solution (I) and 250 nl, of 1Mhydrochloric
acid, men add 50 ilL of a 25% w/v solution of sodium nitrite.
Mix gently and allow to stand at room temperature for
40 minutes before adding 200 ul, of 1M sodium hydroxide to
stop the reaction.

(3) Dissolve 0.25 g of heparin for physica-ehemical
analysis EPCRSin warerfor chromatography and dilute to
2 mL with the same solvent. Mix using a vortex mixer until
dissolution is complete.

(4) Add 1200 pL of solution (3) to 300 pL of dermatan
sulfate and over-sulfated chondroitin sulfate EPCRS. .Mix using a
vortex mixer [0 homogenise.

(5) Add 400 pl, of solution (3) to 100 ul, of warer for
chromatography and mix using a vertex mixer. Add 250 ul, of
1Mhydrochloric acid, then add 50 f.ll. of a 25% wlv solution of
sodiumnitrite, J\olix gently and allow to stand at room
temperature for 40 minutes before adding 200 J1L of 1M
sodium hydroxide to stop the reaction.

(6) To 500 pL of solution (4), add 250 ul, of 1M hydrochlori<
acid, then add 50 J.tL of a 25% w/v solution of sodium nitrite.
lvlix gently and allow to stand at room temperature for
40 minutes before adding 200 ul, of 1M sodium hydroxide to
stop the reaction.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 2 mm) packed
with anion-exchange resin (9 J.lIIl) (Dionex lonpae ASI1-HC is
suitable) and a stainless steel pre-column (5 em x 2 mm)
packed with anion-exchange resin (13 J.IIIl) (Dionex lonpac
AGll-HC is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.22 mL per minute.

(d) Use a column temperature of 40 0
•

(e) Use a detection wavelength of 202 nm.

(f) Inject 20 pL of solutions (2), (5) and (6).

MOBILE PHASE

Mobile phaseA 0.040% wlv of sodium dihydrogell
onlwphosphare in waterfor chromatography adjusted to pH 3.0
with dilute onhophosphotic add.
Mobile phase B 0.040% wlv of sodium dihydrogell
orthophosphate and 14% w/v of sodium perchlorate in waterfor
chromatography, adjusted to pH 3.0 with dilute otthophosphoric
acid, 'filtered and degassed.

Equilibrate the column with the mobile phases in the initial
gradient ratio for at least 15 minutes.

Time (Minutes) MobIle phase A Mobile phase B Comment
("/. vlv) (% vJv)

0-10 75 25 isocranc

10-35 75->0 25..... 100 linear gradient

35-40 0 100 isocratk

4045 0->75 100->25 linear gradient

45-60 75 25 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retention times with reference to
heparin (retention time about 26 minutes) are: dermatan
sulfate/chondroitin sulfate, about 0.9 and over-sulfated
chondroitin sulfate, 1.3.

2022

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (5) no peak is
present at the retention time of heparin;

in the chromatogram obtained with solution (6) the resolution
between the peaks due to derma tan sulfate/chondroitin
sulfate and over-sulfated chondroitin sulfate is at least 3.0.

LIMITS

In the chromatogram obtained with solution (2):

the area of the peak due to dermatan sulfate/chondroitin
sulfate is not greater than 0.3 times me area of me
corresponding peak in the chromatogram obtained with
solution (6) (2.0%);

no peaks other than the peak due to dennatan sulfate and
chondroitin sulfate are detected.

Bacterial endoroxtns
Carry out the testfor baaetial endotoxins, Appendix XN C.
The endotoxin limit concentration is less than 0.01 IU per
International Unit of anti-Xa activity.

ASSAY
The anticoagulant activity of low-molecular-mass heparins is
determined in vitro by two assays which determine its ability
to accelerate the inhibition of factor Xa (anti-Xa assay) and
thrombin) factor lIa (anti-Ila assay), by antithrombin ID.

The International Units for anti-Xa and anti-Ila activity are
the activities contained in a stated amount of the
International Standard for low-molecular-mass heparin.

Heposin kns-mdecular-mass for assay EPBRP, calibrated in
International Units by comparison with the International
Standard using the two assays given below, is used as the
reference preparation.

Provided the equivalence with the below methods is
demonstrated, the volumes below can be adjusted in order to
use automated methods.

For anti-factor Xa act;v;ty
Test soluriom (1) to (4) Prepare a series of 4 independent
dilutions of the injection being examined in iris-chloride buffer
pH 7.4; the concentration range of the solutions should be
within 0.025 IU to 0.2 IV of anti-factor Xa activity per mL
and the dilutions chosen should give a linear response when
results are plotted as absorbance against log concentration.

Reference solutions (1) to (4) Prepare a series of 4 dilutions of
the reference preparation of low-molecular-mass heparin in
tris-chloride bufferpH 7.4; the concentration range of the
solutions should be within 0.025 IU to 0.2 ill of anti-facror
Xa activity per rnl, and the dilutions chosen should give a
linear response when results are plotted as absorbance against
log concentration.

Label 16 tubes in duplicate: Tl, T2, 1'3, T4 for the dilutions
of the injection being examined and RI, R2, R3, R4 for the
dilutions of the reference preparation. To each tube add
50 pL of antithrombin 111 solution Rl and 50 pL of the
appropriate dilution of the injection being examined, or the
reference preparation. After each addition, mix but do not
allow bubbles to form. Treating the tubes in the
order R1, R2, R3, R4, T1, T2, TI, T4, TI, T2, '1'3,
T4, Rl , R2, RJ, R4, allow to equilibrate at 370 (in a water
bath or heating block) for 1 minute and add to each tube
100 J.l.L of bovinefactorXa solution. Incubate for exactly
I minute and add 250 ul, of chromophore substrate Rl. Stop
the reaction after exactly 4 minutes by adding 375 j.lL of
acetic acid. Transfer the mixtures to semi-micro cuvertes and
measure the absorbance at 405 nm, Appendix II B, using a
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suitable reading device. Determine the blank amidolytic
activity at the beginning and at the end of the procedure in a
similar manner, using iris-chloride buffer pH 7.4 instead of the
reference and test solutions; the 2 blank values do not differ
significantly. Calculate the regression of the absorbance on
log concentrations of the solutions of the injection being
examined and of the reference preparation of low-molecular
mass heparins and calculate the potency of the substance
being examined in International Units of anti-factor Xa
activity per mL using the usual statistical methods for
parallel-line assays.

For anti-factor lIa activity
Test solutions (1) to (4) Prepare a series of 4 independent
dilutions of the injection being examined in uis-chloride buffer
pH 7.4; me concentration range should be within 0.015 IV
to 0.075 IU of and-factor IIa activity per mL and me
dilutions chosen should give a linear response when results
are plotted as absorbance against log concentration.

Reference solutions (1) to (4) Prepare a series of 4 independent
dilutions of the reference preparation of low molecular-mass
heparin in iris-chloride bufferpH 7.4; the concentration range
should be within 0.015 IU to 0.075 IU of anti-factor Ila
activity per mL and the dilutions chosen should give a linear
response when results are ploued as absorbance against log
concentration.

Label 16 tubes in duplicate: Tl, T2, T3) T4 for the dilutions
of the injection being examined and Rl, R2) R3) R4 for the
dilutions of the reference preparation. To each rube add
50 ~L of antithrombin III solution R2 and 50 ~L of the
appropriate dilution of the injection being examined or the
reference preparation. After each addition) mix but do not
allow bubbles to form. Treating the tubes in the
order RI, R2, R3, R4) TI, T2, TI, T4, Tl, TI, TI,
T4, Rl, R2, R3, R4, allow to equilibrate at 37° (in a water
bath or heating block) for 1 minute and add to each tube
100 J.lL of human thrombin soiusion. Incubate for exactly
1 minute and add 250 J.lL of chromophore substrate R2.·Stop
the reaction after exactly 4 minutes by adding 375 ul, of
acetic acid. Transfer the mixtures to semi-micro cuvettes and
measure the absorbance at 405 run, Appendix n B, using a
suitable reading device. Determine the blank arnidolytic
activity at the beginning and at the end of the procedure in a
similar manner, using Iris-chloride buffer pH 7.4 instead of the
reference and test solutions; the 2 blank values do not differ
significantly. Calculate the regression oCthe absorbance on
log concentrations of the solutions of the substance [Q be
examined and of the reference preparation of low-molecular
mass heparins, and calculate the potency of the substance
being examined in International Units of anti-factor IIa
activity per mL using the usual statistical methods for
parallel-line assays.

LABELLING
The label states the number of IV (Units) of anti-factor Xa
per unir volwne.

Dantrolene Preparations 111-499

Dantrolene Oral Suspension
NOTE: Thismonograph has been developed to cover unlicensed
formulations.

Action and use
Skeletal muscle relaxant

DEFINITION
Dantrolene Oral Suspension is a suspension of Dantrolene
Sodium in a suitable flavoured vehicle.

The oralsuspension complies with the requirements statedunder
Oral Liquids and with the follO'lJnng requirements. W"here
appropriate, the oralsuspension alsocomplies with the
requirements statedunder Unlicensed L"ledicines.

Content of dantrolene sodium, C ...H9N.,NaOs,3%H20
95.0 to 105.0% of the stated amount

Shake the oralsuspension vigorously be/ore carrying out the
following tests.

IDENTIFICATION
A. Shake a quantity of the oral suspension containing 0.1 g
of Dantrolene Sodium with sufficient O.OIM sodium hydroxide
to produce 100 mL, dilute I mL to 100 mL with
0.01M. sodium hydroxide, filter and use the filtrate. The light
absorption, Appendix II B, in the range 230 nm to 350 om, of
the final solution, exhibits a maximum at 314 run.

E. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 4.5 to 5.5, Appendix V L.

Dissolution
Complies with the requirements stated under Unlicensed
Medicines, Oral Suspensions. Use a volume of the oral
suspension containing one dose.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Dissolve a quantity of the oral suspension containing
50 mg of Dantrolene Sodium in 20 mL of tetrahydrofuran
and 2 mL of glacial acetic acid and dilute with sufficient
absolute ethanol to produce 100 mL.

(2) Dilute 1 mL of solution (1) to 100 mL with absolute
ethanol.

(3) Dissolve 5 mg of dontrdene sodium BPCRS and 0.1 g of
theophylline BPCRS in 20 mL of tetrahydrofuran and 2 mL of
glacial acetic acid and dilute with sufficient absolute ethanol to
produce 100 mL. Dilute 10 mL of the resulting solution to
100 mL with absolute ethanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (IS em x 4.6 mm) packed
with silica gelfor chromatography (5 pm) (Zorbax Sil is
suitable).'

(b) Use isocratic elution and the mobile phase described
below. .

(c) Adjust the flow rate of the mobile phase so that the
retention time of the peak corresponding to dantrolene
sodium is about 8 minutes.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 300 nm.
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(f) Inject 10 JlL of each solution.

(g) For solution (1) allow the chromatography to proceed fer
at least twice the retention time of the principal peak.

MOBILE PHASE

9 volumes of absolute ethanol, 10 volumes of glacial acetic acid
and 90 volumes of hexane.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to I:heophylline and dantrolene is at least 6.0.

LIMITS

In the chromatogram obtained with solution (I):

the total area of all the secondary peaks is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using me following solutions.

(I) Add 50 mL of dimethy!fomramide to a weighed quantity of
the oral suspension containing 60 mg of Dantrolene Sodium
and dilute 1 volume of this solution to 100 volumes with the
mobile phase.

(2) Dilute 1 volume of a 0.12% w/v solution of dontrolene
sodium BPCRS in dimerhylfonnamide to 100 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with spherical particles of silica, 5 lim in diameter, the
surface of which has been modified with chemically-bonded
nitrile groups (Spherisorb CN is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 rnL per minute.

(d) Use an ambient column temperarure.

(e) Use a detection wavelength of262 nm.
(I) Inject 20 1'1. of each solution.

MOBILE PHASE

15 volumes of acetoninile and 85 volumes ofa phosphate
buffer pH 6.8 prepared by dissolving 11.88 g of disodium
hydrogen onhophosphate and 9.08 g of potassium dihydroget,
orthophosphate in 1000 mL of water.

DETERM.INATION OF CONTENT

Determine the weight permL of the oral suspension,
Appendix V G, and calculate the content of
Cl,Jf9N4NaOj,3~H20,weight in volume, using the
declared content of CI4H9N4Na05 in dantrolene
sodium BPCRS. Each mg of C l4HgN4NaOj is equivalent to
1.1873 mg of C"H.N,NaO"W,H,O.

STORAGE
Dantrolene Oral Suspension should be protected from light.
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Dapsone Tablets
Action and use
Folic acid synthesis inhibitor; treatment of leprosy.

DEFINITION
Dapsone Tablets contain Dapsone.

The tablets romply with the requirements stated underTablets and
with thefollowing requirements.

Content of dapsone, C12H12N202S

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.1 g
of Dapsone with 20 mL of tuelone, filter and evaporate the
filtrate to dryness. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spectrum of dapsone (RS 084).

B. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (2) is similar in
position, colour and size to that in the chromatogram
obtained with solution (5).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Phannacopoeia in the dissolution testfor tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a 20 mL sample of the
medium. To a volume of the filtered sample expected to
contain 0.1 mg of Dapsone add I mL of a freshly prepared
0.5% w/v solution of sodium nitrite, and allow to stand for
3 minutes. Add 1.5 mL of a 1% wlv solution of sulfamic add,
allow to stand for 3 minutes, add 2.5 mL of a freshly
prepared 0.2% wlv solution ofN-(1-naphthyl)-elhyienediamine
dihydrochloride in O.IM hydrochloric acidand dilute to 20 mL
with 1Mhydrochloric acid (solution A). Carry out the
procedure at the same time and in the same manner using a
volume of O.lM hydrochloric acidequal to that of the filtered
sample and beginning at the words 'add J mL of a freshly
prepared 0.5% wlv solution of sodium nitrite...) (solution B).
Allow solutions A and B to stand for at least 2 minutes and
measure the absorbance of solution A at the maximum at
538 run, Appendix II B, using solution B in the reference
cell.

(2) Repeat the operation using a solution containing 0.1 mg
of dapsone BPCRS in a volume of 0.1M hydrochlonc acidequal
to that of the filtered sample and beginning at the words 'add
1 mL of a freshJy prepared 0.5% w/v solution of sodium nitrite
../ and using solution B in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of dapsone, C12H12N202S, in the
medium from the absorbances obtained and using the
declared content of CI2Hl2N202S in dapsone BPCRS.

Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

.,,
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DEFINITION
Oralsolution of Dejedprone (2236)J for human use.

It complies with the monograph Liquidpreparations for oraluse
(0672) and thefollowing additional requirements.

Content
95.0 per cent to 105.0 per cent of the content of deferiprone
(C,H9NO,) stated on the label.

IDENTIFICATION
A. Record the UV spectrum of the principal peak in the
chromatograms obtained with the solutions used in the assay,
with a diode array detector in the range 210-400 om.

Results The UV spectrum of the principal peak in the
chromatogram obtained with test solution (b) is similar to the
IN spectrum of the principal peak in the chromatogram
obtained with reference solution (c).

(1) Shake a quantity of the powdered tablets containing 0.1 g
of Dapsone with 10 mL of methanol and filter.

(2) Dilute 1 volume of solution (I) to 10 volumes with
methanol.
(3) Dilute 1 volume of solution (2) to 10 volumes with
methanol.
(4) Dilute 1 volume of solution (3) to 5 volumes with
methanol.
(5) 0.1% wlvof dapsone BPCRS in methanal.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gel G plate.
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each of solutions (1), (3) and (4) and
I ~L of each of solutions (2) and (5).

(d) Develop the plate to 15 em in an unsaturated tank.

(e) After removal of me plate, dry in ale) spray with a
0.1 % w/v solution of 4-dimelhy/aminocinnamaldehyde in a
mixture of 1 volume of hydrochloric acid and 99 volumes of
ethanol (96%) and examine in daylight.

MOBILE PHASE

1 volume of 135M ammonia, 6 volumes of methanol,
20 volumes of ethyl aalate and 20 volumes of n-heptone.

UMITS

Any secondary spotin the chromatogram obtained with
solution (1) is not more intense that the spot in the
chromatogram obtained with solution (3) (l%) and not more
than two such spots are more intense than the spot in the
chromatogram obtained with solution (4) (0.2%).

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powder containing 0.25 g of Dapsone in a mixture of IS mL
of warer and 15 mL of 2M hydrochloric acid, add 3 g of
potassium bromide, cool in ice and titrate slowly with
O.IM sodium nitrite VS, stirring constantly and determining
the end point electrometricaUy. Each mL of O.IM sodium
tI'-m'te VS is equivalent to 12.42 mg of CI2H12N202S.

Deferiprone Oral Solution
(Ph. Eur. monograph 2987)

Action and use
Chelating agent (iron).

**** ** *«;••*

B. Examine the chromatograms obtained in the assay.

Results The principal peak in the chromatogram obtained
with test solution (b) is similar in retention time and size to
the principal peak in the chromatogram obtained with
reference solution (c).

TESTS
Related substances
Liquid chromatography (2.2.29). Use onlycdoudess glassware.
Protect the solutions from light.
Buffer solution Dissolve 0.25 g of sodium edetate R) 4.3 g of
sodium oaanesulfonoie monohydrate Rand 13.8 g of sodium
dihydrogen phosphate monohydrate R in waterfor
chromatography R, and dilute to 1000 mL with the same
solvent; adjust to pH 2.1 with phosphoric acidR.
Solventmixture methanol RJ buffer solution (20:80 V/V)

Test solution (a) To a volume of the preparation to be
examined containing the equivalent of 100 mg of
deferiprone, add the mobile phase and dilute to 100.0 mL
with the mobile phase.

Test solution (b) Dilute 5.0 mL of test solution (a) to
50.0 mL with the solvent mixture.

Reference solution (a) Dilute 1.0 mL of test solution (b) to
100.0 mL with the mobile phase.

Reference solurion (b) Dissolve 2 mg of malrol R (impurity B)
in the mobile phase and dilute to 100 mL with the mobile
phase. Mix 2.5 mL of the solution and 10 mL of test
solution (a) and dilute to 100 mL with the mobile phase.

Reference solution (c) Dissolve 50.0 mg of defenprone CRS in
the solvent mixture and dilute to 100.0 mL with the solvent
mixture. Dilute 10.0 mL of the solution to 50.0 mL with the
solvent mixture.

Column:
- size: 1=0.15 m, (2) =3.9 mm;
- stationary phase: end-capped oaadecylsilyl silica gelfor

chromatography R (5 urn);
- temperature: 30 "C.

Mobile phase methanal R, buffer solution (13:87 VIJI).

Flaw rate 1.0 mUmin.
Detection Spectrophotometer at 280 om.

Iniection 20 J1L of test solution (a) and reference
solutions (a) and (b).

Run time 4 times the retention time of deferiprone.

Identification of impurities Use the chromatogram obtained
with reference solution (b) to identify the peak due to
impurity B.
Relativeretention With reference to deferiprone (retention
time = about 1I min): impurity B =about 0.3.

System suitability Reference solution (b):
- resolution: minimum 5.0 between the peaks due to

impurity Band deferiprone.

Calculation of percentage contetlts:
- for each impurity, use the concentration of deferiprone in

reference solution (a).

Limits:
- unspecified impurities: for each impurity, maximum

0.10 per cent;
- total: maximum 0.3 per cent;
- reponing threshold: 0.05 per cent; disregard me peak due to

impurity B.

ASSAY
Liquid chromatography (2.2.29) as described in the test for
related substances with the following modifications.
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B. 3-hydroxy-2-methyl-4H-pyran-4-one (maltol).

hydrogen phosphate R in waterfor chromatography R and dilute
to 2000 mL with the same solvent: adjust to pH 3.0 with
phosphoric acidR.
Test solution (a) Crush 20 tablets to obtain a homogeneous
powder. Dissolve an amount of the powder containing the
equivalent of 100 mg of deferiprone in the mobilephase by
sonicatingfor approximately 15 min and dilute to 100.0 mL
with the mobile phase.
Testsolution (b) Dilute 5.0 rnL of test solution (a) to
200.0 mL with the mobile phase.

Reference solution (a) Dilute 2.0 rnL of test solution (b) to
50.0 mL with the mobile phase.

Reference solution (0) Dissolve 2 mg of malwlR (impurity B)
in the mobile phase and dilute to 100 mL with the mobile
phase. Mix 5 mL of me solution and 10 mL of test
solution (a) and dilute to 100 mL with the mobile phase.

Reference solution (e) Dissolve 50.0 mg of defetiprone CRS in
the mohile phase and dilute to 50.0 mL with the mobile
phase. Dilute 5.0 mL of the solution to 200.0 mL with the
mobile phase.
Column:
- size: 1= 0.15 m, (2) = 4.6 nun;
- stationary phase: slyrene-divinylbenzene copolymer R (5 pm);
- temperature: 30 QC.
Mobile phase acewnirrile R, buffer solution (10:90 VIV).

Flow rare 1.0 mUmin.

Detection Spectrophotometer at 280 run.

Preconditioning of thecolumn Rinsefor 20 min with the
mobile phase beforeeach series of injections.
Injection 20 JlL of test solution(a) and reference
solutions (a) and (b).

Run time 3.5 times the retention time of deferiprone,

Identification of impurities Use the chromatogram obtained
with reference solution (b) to identify the peakdue to
impurity B.

Rdoiioe retention With reference to deferiprone (retention
time =about 12 min): impurity B =about 0.5.
Systemsuitability Reference.solution (b):
- resolution: minimum 5.0 between the peaksdue to

impurity Band deferiprone.

Calculation of percentage contents:
- for each impurity, use the concentration of deferiprone in

reference solution (a).

Limits:
- unspecified impun"ties: for each impurity, maximum

0.10 per cent;
- total: maximum 0.3 per cent;
- reporting threshold: 0.05 per cent;disregard the peakdue to

impurity B.

Dissolution (2.9.3, Apparatus 2)
The tablelS comply with the test and the acceptance ctitetion
described below, unless otherwise justified and authorised.
Dissolution medium 10.3 WL solution of hydrochloric acid R.
Use 1000 mL of the medium.

Rotation speed 50 r/min.
Time 45 min.
Analysis Ultraviolet and visible absorption
spectrophotometry (2.2.25), using a path length of 2 mm.

Testsolutions Sampleswithdrawn from the dissolution vessel
and filtered.

(Ph. Bur. monograph 2986)

Action and use
Chelating agent (iron).

DEFINlllON
Tablets containing Deferiprone (2236), for human use.

They _ply with rhe monograph Tablets (0478) and the
jol/muing additional requirements.

Content
95.0 per cent to 105.0 per cent of the content of deferiprone
(C7H9NO,) stated on the label.

IDENTIFICATION
A. Record the UV spectrum of the principal peak in the
chromatograms obtainedwith the solutions used in the assay,
with a diode array detector in the range of 210-400 nm.

Results The UV spectrum of the principal peak in the
chromatogram obtainedwith lest solution (b) is similar (Q the
UV spectrum of the principal peak in the chromatogram
obtained with reference solution (c).
B. Examine the chromatograms obtainedin the assay.
Results The principal peak in the chromatogram obtained
with test solution (b) is similar in retention time and size to

the principal peak in the chromatogram obtained with
reference solution (c).

TESTS
Related substances
Liquid chromatography (2.2.29). Use only colourless glassware.
Protea thesolutions from light.

•~--- TJissolve 2.91 g of sodium ederare R, 4.01 g of
mate monohydrace R and 6.20 g of dipotassium

Deferiprone Tablets

Column:
- size: I:::::; 0.15 m, 0 =4.6 nun;
- stationary phase: end-capped octadecylsilyl silica gelfor

chromatography R (5 urn).

lWobiJe phase Solvent mixture.

Flowrate 1.1 rnUmin.

Injection Test solution (b) and reference solution (c).

Run time 1.5 times the retention time of deferiprone.
Retention time Defenprcne e about 7 min.
System suitability Reference solution (c):
- repearabilily: maximum relative standard deviation of

1.5 per cent determined on 6 injections.

Calculate the percentage content of deferiprone (C7HgN02 )

taking into account the assigned content of defetiprone CRS.

lMl'URITIES
Otherdetectable impurities (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph): B.
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Reference solution Dissolve a suitable quantity of
deferiprone CRS in a suitable volume of the dissolution
medium to obtain a concentration of deteriprcne
corresponding [0 me theoretical concentration of deferiprone
in the test solution, based on the labelled content of the
tablets.

When the test is carried out off-line, the solutions may be
diluted according to the path length of the cell (e.g. for a
path length of I em, 50-fold dilution for 500 mg tablets and
100-fold for 1000 mg tablets).

.Measure the absorbance of the solutions at the absorption
maximum at 275 om, with a background correction at
490 nm.

Calculate the amount of dissolved deferiprone (C7HgN02) ,

expressed as a percentage of the content stated on the label,
taking into account the assigned content of defenprone CRS.

Acceptance criterion:
- Q ;;;; 80 per cent after 45 min.

ASSAY
Liquid chromatography (2.2.29) as described in the test for
related substances with the following modifications.

lnjection 10 IJL of test solution (b) and reference
solution (e);

Run time Twice the retention time of deferiprone.

Systemsuitability Reference solution (c):
- repeatability: maximum relative standard deviation of

1.5 per cent determined on 6 injections.

Calculate the percentage content of deferiprone (C7H9NO~
taking into account the assigned content of ckjeriprone CRS.

IMPURITIES
Otherdetectable impurities (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph): B.

r?
O~CH3

OH

B. 3-hydroxy-2-methyl-4H-pyran-4-one (maltol).

---------------------,"""

Demeclocycline Capsules
Action and use
Tetracycline antibacterial.

DEFINITION
Demeclocycline Capsules contain Demeclocycline
Hydrochloride.

The capsules comply with the requirements stated underCapsules
and with thefollowing requirements.

Content of demeclocycline hydrochloride,
C21H21CIN20SIHCl
90.0 to 107.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Extract a quantity of the contents of the capsules
containing 10 mg of Demeclocycline Hydrochloride with
20 mL of methanol and centrifuge.

Demeclocycline Preparations III-503

(2) 0.05% wlv of demedocydine hydrochloride BPCRS in
methanol.
(3) 0.05% wlv of each of demedocycline hydrochloride BPCRS,
oxytetracycline hydrochloride BPCRS and metacycline
hydrochloride BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelH. Adjust the pH of a
10% wtv solution of disodium edetate to 7.0 with 10M sodium
hydroxide and spray the solution evenly onto the plate (about
10 mL for a plate 100 mm x 200 mm). Allow the plate to
dry in a horizontal position for at least 1 hour. At the time of
use, dry the plate in an oven at 110° for 1 hour.

(b) Use the mobile phase as described below.

(c) Apply I ~l of each solution.

(d) Develop the plate [0 15 em.

(e) After removal of the plate, allow it to dry in a stream of
air and examine under ultraviolet light (365 nm).

MOBILE PHASE

6 volumes of water, 35 volumes of methanol and 59 volumes
of dichloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows three clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. Add 20 mL of warm methane to a quantity of the
contents of the capsules containing 10 mg of Demedocycline
Hydrochloride, allow to stand for 20 minutes, filter and
evaporate the filtrate to dryness on a water bath. To 0.5 mg
of the residue add 2 mL of sulfuric acid; a purple colour is
produced. Add 1 mL of water, the colour changes to yellow.

C. To 1 mg of the residue obtained in test B add 7 mL of
waterand 7 mL of 2M hydrochloric add and heat gently for
30 seconds. No colour is produced immediately.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 ml of O.IM hydrochlori< acid, at a temperature of
37°, as me medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(I) Afrer 45 minutes, withdraw a 10 ml sample of the
medium and filter. Dilute the filtered solution, if necessary,
with sufficient 0.1M. hydrochloric acid to give a solution
expected to contain about 0.015% wlv of Demeclocycline
Hydrochloride.

(2) 0.015% wlv of demeclocydine hydroch/orick BPCRS in
O.IM hydrochloric acid.

CHROJ\1ATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with ocradecylsilyl silica gelfor chromatography (5 urn)
(Lichrosorb RPI8 is suitable).
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(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 2 rot per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 355 om.

(I) Inject 20 ~II of each solution.

MOBILE PHASE

20 volumes of dimethylformamide and 80 volwnes of
O.IM oxalic acid the pH of which has been adjusted to 2.2
with uiethyiamine.
DETERMINATION OF CONTENT

Calculate the total content of demedocyc1ine hydrochloride,
CZIH21CINzOg,HCIJ in the medium using the declared
content of CZIH21ClNzOsJHCl in demeclocydine
hydrochloride BPCRS.
Related substances
Carry out the method for liquid chromatography,
Appendix: ill D, using the following solutions.

(1) Mix a quantity of the contents of the capsules containing
0.5 g of Demeclocycline Hydrochloride with 50 mL of
O.OIMhydrochloric add, add sufficient O.OIM hydrochlonc acid
to produce 100 mL, filter and dilute 1 volume of the filtrate
[0 5 volumes with 0.01'1 hydrochloric acid.
(2) 0.010% w/v of demec1ocyc1ine hydrochlaride BPCRS in
O.OIM hydrochloric acid.
(3) 0.015% w/v of each of demeclocycline hydrochloride BPCRS
and 4-epidemec1ocycline hydrochloride EPCRS in
O.OIMhydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution foetor between the two
principal peaks is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (10%);

the sum of the areas of all the secondary peaks is not greater
than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (15%).

Loss on drying
When dried at 60 0 at a pressure not exceeding 0.7 kPa for
3 hours, the contents of the capsules lose not more than
5.0% of their weight. Use 1 g.

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(1) Mix a quantity of the mixed contents of 20 capsules
containing 0.5 g of Demeclocycline Hydrochloride with
50 mL of O.OIMhydrochlaric acid, add sufficient
O.OIM hydrochlo/;c acid [0 produce 100 mL, filter and dilute
I volume of the filtrate to 5 volumes with O.OIM hydrochloric
acid.
(2) 0.10% wlvof demeciocydine hydrochlaride BPCRS in
0.01'1 hydrochloric acid.
(3) 0.015% wlv of each of demeckxydine hydrochloride BPCRS
and 4-epidemec1ocyc1ine hydrochloride EPCRS in
0.01'1 hydrochloric acid.

2022

CHROMATOGRAPHIC CONDITJONS

The chromatographic conditions described under Dissolution
may be used.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution foaor between the two
principal peaks is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of C21H21CIN20S,HCI in the capsules
using the declared content of C21H21CIN20S,HCI in
demeckxydine hydrochloride BPCRS.

D~sferrioxamine Injection
Action and use
Chelating agent (iron).

DEFINITION
Desferrioxamine Injection is a sterile solution of
Desferrioxamine Mesilate in Water for Injections. It is
prepared by dissolving Desferrioxamine Mesilate for Injection
in the requisite amount of Water for Injections immediately
before use.

The injection complies with the requirements stated under
Parenteral Preparations.

STORAGE
Desferrioxamine Injection deteriorates on storage and should
be used immediately after preparation. Cloudy solutions
should be discarded.

DESFERRIOXAMINE MESILATE FOR
INJECTION
DEFINITION
Desferrioxamine Mesilate for Injection is a sterile material
consisting of Desferricxamine Mesilate with or without
excipients. It is supplied in a sealed container.

PRODUCTION
Risk assessment should be used to evaluate the potential for
genotoxic methanesulfonate esters to be formed in the
presence of low molecular weight alcohols. If a risk of
methanesulfonate ester formation is identified through risk
assessment, these impurities should not exceed the threshold
of toxicological concern.

The contents of the sealed container comply with the requirements
for Powders for Injections orInfusions stated under Parenteral
Preparations and with thefollowing requirements.

Content of desfenioxamine mesilate, C2sH4SN60S)
CH.SO,
94.0 to 110.0% of the staled amount.

IDENTIFICATION
A. Dissolve 40 mg of the contents of the sealed container in
2mL of absolute ethanol by heating on a water bath at 60'"
cool in ice until the substance begins to crystallise and
evaporate to dryness at room temperature under a gentle
current of nitrogen. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spectrum of desferrioxamine mesilate (RS 086).

B. In the test for Related substances the chromatogram
obtained with solution (1) shows a peak with the same
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retention time as the principal peak in the chromatogram
obtained with solution (3).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. Prepare the
solutions immediately before use and protect from light.

(1) Dissolve a quantity of the contents of the sealed
containers containing 75 mg of Desferrioxamine MesiJate in
sufficient of the mobile phase to produce 50 mL.

(2) Dilute I volume of solution (I) to 25 volumes with the
mobile phase.

(3) 0.15% wlv of desfertioxamine mesilate BPCRS in me
mobile phase.

(4) Dilute 1 volume of solution (2) to 50 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octadecylsil;yl sitkagelfor chromatography
(10 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 nm.

(I) Inject 20 ~L of each solution.

(g) For solutions (1) and (2) aUow the chtomatography to
proceed for three times the retention time of the principal
peak.

MOBILE PHASE

55 volumes of tetrahydrofuran and 950 volumes of a solution
containing 0.039% w/v of disodium edetate and 0.139% wlv of
ammonium phosphate adjusted to 'pH 2.8 with onhophosphoric
acid in water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peak with relative
retention time of about 0.8 and the principal peak is
at least 1.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (4%);

the sum of the areas of any such peaks is not greater than
1.75 times the area of tile principal peak in the
chromatogram obtained with solution (2) (7%).

Disregard any peak with an area less man the area of the
principal peak in me chromatogram obtained with solution
(4) (0.08%).

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for unifonnt"ty of weight,
Appendix XlI CI, Powders for Parenteral Use.

Dissolve a quantity of the mixed contents of the
10 containers containing 0.3 g of Desferrioxamine Mesilate
in 15 mL of waterand add 2 mL of 0.05M sulfuric acid.
Titrate slowly with O.IM ammonium iron(lII} suI/ate VS
determining the end point potentiometrically and using a
platinum electrode and a calomel reference electrode.

Desmopressin Preparations III-50S

Each mL of O.IM ammonium iron(J1J) sulfate VS is equivalent
to 65.68 rng of C2'jHu~NnOShCH4S01.Calculate the content
of C25H4gN60g,CH4S03 in a container of average content
weight.

Desmopressin Injection
Action and use
Vasopressin analogue; treatment of diabetes insipidus;
nocturnal enuresis; haemophillia; von WiUebrand's disease.

DEFINITION
Desmopressin Injection is a sterile solution of Desmopressin
in Water for Injections.

The injection complies with the requirements Slated under
Parenteral Preparations and with thefollowing requirements.

Content of desmopressin, C4J"16..N14012S2
90.0 to 110.0% of the stated amount of the peptide.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
In the Assay, the principal peak in the chromatogram
obtained with solution (1) corresponds to that in the
chromatogram obtained with solution (2).

TESTS
Acidity
pH, 3.5 to 6.0, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions and the
normalisation procedure.
(1) Dilute the injection, ifnecessary, with waitt to produce a
solution containing 0.0004% wlv of the peptide.

(2) Dissolve the contents of a vial of desmopressin
impun·'Y standard BPCRS in 2 mL of water.

CHROI\!ATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12 ern x 4.0 mm) packed
with octodecy/sily/ silica gelfor chromatography (5 pm).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of220 nm.
(I) Inject 200 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.067M mixedphosphate bliffer solution
pH 7.0.

MobIle phaseB A mixture of acetonitrile for chromatography
and mobile phase A in equal volumes.

Time Mobile phase A% Mobile phase B% Commonl

(Minutes)

l>4 76 24 eccrenc

4-18 76---J58 24---J42 linear graolenl

18-35 58---J48 42----J52 linear gradienl

35-<1. 48---J76 52---J24 linear gradienl

40-50 76 24 re-eqUilibrnlion
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The retention time of [4- L -glutamic acid]desmopressin is
about 14 minutes and the retention ti ..ne of desmopressin is
about 15 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2») the resolution between the two principal
peaks is at least 3.4.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not more then 4.0%;

the total area of any such peaks is not more than 5.0%.

Disregard any peak due to the solvent or with an area less
than 2.0%.

Bacterial endoroxins
Carry out the testfor bacterial endaoxim, Appendix XN C.
The endotoxin limit concentration is less than 10 ill per Jlg
peptide.

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions.

(J) Dilute a volwne of the injection in water to give a final
concentration of 0.0004 % wlv of the peptide.

(2) 0.0004% wlv of desmopressin BPCRS in water.
(3) Dissolve the contents of a vial of desmopressin
impun'ty standard BPCRS in 2 mL of water.

CHROl'.lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12 em x 4.0 mm) packed
with octadecylsio~ silica gellor chromatography (5 um)
(Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 run.
(I) Inject 200 ~L of each solution.

MOBILE PHASE

20 volumes of acetonitrile for chromatography and 80 volumes
of 0.067 At mixedphosphate buffer solution, pH 7.0.

The retention time of desmopressin is about 5 minutes;
ifnecessary adjust the concentration of acetonitrile in the
mobile phase to obtain a retention time of about 5 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks at least 2.8.

DETER.t\UNATION OF CONTENT

Calculate the content of C46H~14012S2in the injection
from the chromatograms obtained and from the declared
content of C.oH..,Nl.OI2S, in desmopressin BPCRS.

STORAGE
Desmopressin Injection should be protected from light and
stored at a temperature of 2° to 8°.

2022

Desmopressin Oral Lyophilisate
Action and use
Vasopressin analogue; treatment of diabetes insipidus.

DEFINITION
Desmopressin Oral Lyophilisate contains Desmopressin with
suitable excipients.

The orallyophilisate complies with the requirements stated
under Tablets and with the following requirements.

Content of desmopressin, C4~6~140I2S2
90.0 to 110.0% of the stated amount of the peptide.

IDENTIFICATION
In the Assay, the principal peak in the chromatogram
obtained with solution (1) corresponds to that in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ITI D, using the following solutions and the
nonnalisation procedure.
(I) Shake a quantity of the orallyophilisate with 10 mL of a
mixture of 50% of the buffer solution and 50% of waur to
produce a solution containing 0.0025% w/v of the peptide.

(2) Dissolve the contents of a vial of desmopressin
impurity standard BPCRS in 4 mL of a mixture of 50% of the
buffer solution and 50% of warer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.0 mm) packed
with nitrile groups chemically bonded to porous silica
particles (5 urn) (Zorbax-SB-CN is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.6 mL per minute.

(d) Use a column temperature of 50°.

(e) Use a detection wavelength of 220 nm,

(I) Inject 200 JIL of each solution.

Bufftr soluIWn
0.05 M ammonium acetate buffer solution, pH 4.6, if necessary
adjusted with acetic acid.
Mobile phase A
15 volumes of acetoniuiie, 35 volumes of water and
50 volumes of the Buffer solution.

Mobile phase B

15 volumes of water, 40 volwnes of acetonim1e and
45 volumes of the Buffer solution.

Time Mobile phase A Mobile phase 8 Comment

(MInutes) (% vlv) (%vlv)

0-1. 100 o !socratic

16-31 100-+0 0--1'100 linear gladienl

31-36 o 100 isocratic

36-31 0->100 100-.. linear gradlenl

37-41 100 o re-eqUllibrallon

When the chromatograms are recorded under the prescribed
conditions the retention time for the first peak: in solution
(2) is about 9 minutes and about 11 minutes for
desmopressin.
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SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (2), the resolution
between the two principal peaks is at least 2.0;

the peak due to desmopressin is clearly separated from any
peaks due to excipients stated on l::he label.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not more than 2.0%;

the total area of any such peaks is not more than 4.0%.

Disregard any peak due to the solvent) any excipients stated
on the label and any peak with an area less than 0.05%.

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(I) Shake a suitable quantity of the orallyophilisate with
10 mLof a mixture of 50% of the Buffer solution and 50% of
water, to give a final concentration of 0.0025% w/v of the
peptide.

(2) Dissolve the contents of a vial of desmopressin BPCRS in a
mixture of 50% of the Buffer solution and 50% of water.
to give a final concentration of 0.0025% w/v of the peptide.

(3) Dissolve the contents of a vial of desmopressin
impun'ty standardBPCRS in 4 mL of a mixture of 50% of the
Buffer solution and 50% of water.

CHROA1ATOGRAPHJC CONDITIONS

(a) Use a stainless steel column (15 ern x 3.0 mm) packed
with nitrile groups chemically bonded to porous silica
particles (5 um) (Zorbax-SB-CN is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.6 mL per minute.

(d) Use a column temperature of 50°.

(e) Use a detection wavelength of 220 nm.

(I) Inject 200 pL of each solution.

Carry out isocratic elution for at least 16 minutes for each
run.

MOBILE PHASE

Buffer solution O.05M ammonium acetate buffer solution,
pH 4.6) 15 volumes of acetonitrile, 35 volumes of water and
50 volumes of the Buffer solution.

SYSTEM SUITABIUTY

The test is not valid unless:

in the chromatogram obtained with solution (3» the resolution
between the two principal peaks and desmopressin is at least
2.0;

the peak due to desmopressin is clearly separated from any
peaks due to excipients stated on the label.

DETERMINATION OF CONTENT

Calculate the content of C46H~14012S2in each tablet
from the chromatograms obtained and from the declared
content of C4J-16~I-lOI2S2in desmopressin BPCRS.

STORAGE
Desmopressin Oral Lycphilisate should be protected from
light and moisture.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Desmopressin.

Desmopressin Preparations III-50?

Desmopressin Intranasal Solution
Action and use
Vasopressin analogue; treatment of diabetes insipidus.

DEFINITION
Desmopressin Intranasal Solution is a solution of
Desmopressin containing suitable buffering agents and
preservatives.

The intranasal solution complies with the requirements Slated
underNasal Preparations and with thefollowing requirements.

Content of desmopressin, C4J16-.N140IZSZ
90.0 to 110.0% of the stated amount of the peptide.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
In the Assay, the principal peak in the chromatogram
obtained with solution (1) corresponds to that in the
chromatogram obtained with solution (2).

TESTS
Acidity
pH, 3.5 to 5.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography)
Appendix ill D) using the following solutions and the
normalisation procedure.
(I) Dilute a volwne of the intranasal solution in waterto
produce a solution containing 0.0025% wlv of the peptide.

(2) Dissolve the contents of a vial of desmopressin
impun'ty standard BPGRS in 2 mL of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12 em x 4.0 nun) packed
with O</adecy/silyl silica gelfor chromatography (5 um)
(Nucleosil CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of220 om.

(I) Inject 200 pL of each solution.

MOBILE PHASE

Mobile phaseA 0.067.11 mixedphosphate buffer solution,
pH 7.0.

Mobile phaseB 10 volumes of acetonitrile for chromatography
and 10 volumes of mobile phase A.

Time Mobile phase A% Mobile phase B% Comment

(Mlnulos)

.... 7' 2. isocfatic

4-18 7..... 58 24-+42 lineargradient

18-35 5lh48 42---X)2 fineargradienl

35-40 48---)76 52---)24 lineargradient

40-SO 7' 2. re-equUiDraOOn

Using the prescribed conditions the retention time of [4- L
-glutamic acid]desmopressin is about 14 minutes and the
retention time of desmopressin is about 15 minutes.
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SYSTEAl SUITABILITY

The test is not valid unless, in the chrcrnatcgram obtained
with solution (2), the resolution between the two principal
peaks is at least 3.4;

the peak due to desmopressin is clearly separated from me
peak due to the antimicrobial preservative stated on the label.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not more than 4.0%.

the total area of any such peaks is not more than 5.0%.

Disregard any peak due to the solvent, any antimicrobial
preservative stated on the label and any peak with an area
less than 0.3%.

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Dilute a volume of the intranasal solution in water to
produce a solution containing 0.0025% wlv of the peptide.

(2) 0.0025% wlv of desmopressin BPCRS in water.
(3) Dissolve the contents of a vial of desmopressin
impun",y standard BPCRS in 2 mL of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12 cm x 4.0 mm) packed
with ocladecylsilyl silica gelfor chromatography (5 urn)
(Nucleosil CtS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate 0£2 mLper minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 om.

(I) Inject 200 I1L of each solution.

MOBILE PHASE

A mixture of 2 volumes of acetonitrile for chromatography and
S volumes of 0.067Mmixedphotphate buffer solution, pH 7.0.

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (3), the resolution
between the two principal peaks is at least 2.8;

the peak due to desmopressin is dearly separated from the
peak due to the antimicrobial preservative stated on the label.

The retention time of desmopressin is about 5 minutes.
If necessary adjust the concentration of acetonitrile in the
mobile phase to obtain the correct retention time and
resolution.

DETHRMlNATION OF CONTENf

Calculate the content of C4oH64N1401zS2 in the intranasal
solution from the chromatograms obtained and from the
declared content of C4J-164N14012S2 in desmopressin BPCRS.

STORAGE
Desmopressin Intranasal Solution should be protected from
light and stored at a temperature of 2° to 8°, unless otherwise
justified and authorised.
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Desmopressin Nasal Spray
Action and use
Vasopressin analogue; treatment of diabetes insipidus.

DEFINITION
Desmopressin Nasal Spray is a solution of Desmopressin
containing suitable buffering agents and preservatives in a
suitable container.

The nasalspray complies with the requirements statedunderNasal
Preparations and with thefollowing requirements.

Content of desmopressln, C.tJI6,.N"140nS2
90.0 to 110.0% of the stated amount of the peptide.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
In the Assay, the principal peak in the chromatogram
obtained with solution (1) corresponds to that in the
chromatogram obtained with solution (2).

TESTS
Acidity
pH, 3.5 to 5.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions and the
nonnalisation procedure.
(1) If necessary dilute a volume of the nasal spray in a
solution of 0.9% w/v of sodium chloride to produce a solution
containing 0.01 to 0.015 % wlv of the peptide.

(2) Dissolve the contents of a vial of desmoptessin
impuritystandardBPCRS in I mL of a solution of 0.9% wlv
sodium chloride.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12 ern x 4.0 mm) packed
with octadecylsilyl silica gelfor chromatography (5 urn)
(Nucleosil CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 nm.

(I) Inject I00 ~L of each solution.

MOBILE PHASE

Mobile phaseA 0.067Mmixedphosphate buffer solution,
pH 7.0.

Mobile phaseB acetonitrile for chromarography

TIm. Mobile phase A Mobile phase B Comment

(Minutes) (%Vlv) (%vlv)

0-1. 83 17 isocfalic

16-36 SJ--).72 17-+28 linear gradient

36-4. 72 28 tsoctauc

46-50 72-+83 28--)17 linear gradienl

5Q.OO 83 17 re-equilibfaliorl

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (2), the resolution
between the two principal peaks is at least 2.0;
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the peak due to desmopressin is clearly separated from any
peaks due to the excipients stated on the label.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not more than 4.0%;

the total area of any such peaks is not more than 5.0%.

Disregard any peak due to the solvent, any antimicrobial
preservative stated on the label and any peak with an area
less than 0.3%.

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(I) If necessary dilute a volume of the nasal spray in a
solution of 0.9% wlv of sodium chloride to give a final
concentration in the range of 0.01 [Q 0.015 % w/v of the
peptide.

(2) Dissolve the contents of a vial of desmopressin BPCRS in a
solution of 0.9% sodium chloride to give a final concentration
of 0.0 I% wlv of the peptide.

(3) Dissolve the contents of a vial of desmopressin
impuniy standard BPCRS in 1 mL of a solution of 0.9% w/v
sodium chloride.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12 cm x 4.0 mm) packed
with oetadecylsilyl silica gd for chromatography (5 urn).
(Nuclecsil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 om.

(I) Inject 100 ~L of each solution.

MOBILE PHASE

17 volumes of aceionimle and 83 volumes of O.067M mixed
phosphate buffersolution, pH 7.O.

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (3), the resolution
between the two principal peaks is at least 2.0;

the peak due to desmopressin is clearly separated from any
peaks due to the excipients stated on the label.

DETERJ.\UNATION OF CONTENT

Calculate the content of C.t6H64N14012S2 in the nasal spray
from the chromatograms obtained and from the declared
content of C46H64N14012S2 in desmopressm BPCRS.

STORAGE
Desmopressin Nasal Spray should be protected from light
and stored at a temperature of 2° to 8°, unless otherwise
justified and authorised.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Desmopressin.

Desmopressin Preparations IU-S09

Desmopressin Tablets
Action and use
Vasopressin analogue; treatment of diabetes insipidus;
nocturnal enuresis.

DEFINITION
Desmopressin Tablets contain Desmopressin.

The tablets comply with the requirements slatedunderTablets and
with thefollowing requiremenu.

Content of desmopressin, C4JL.~140J2S2
90.0 to 110.0% of the stated amount of the peptide.

IDENTIFICATION
In the test for Uniformityof content, the principal peak in
the chromatogram obtained with solution (1) corresponds to
that in the chromatogram obtained with solution (2).

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsufes)
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.

(b) Use 500 mL of warer as the medium.

PROCEDURE

Carry out the method for liquid chromatography)
Appendix III D, using the following solutions.

(I) After 45 minutes, withdraw a 20 mL sample of the
mediwn and filter.

(2) Prepare a solution of desmopressin BPCRS in waterwith a
final concentration equal 10 that expected for solution (1).

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Uniformity
of content may be used.

DETERMINATION Of! CONTENT

Calculate the total content of desmopressin
C4~6~14012S2J in the medium using the declared content
of C••H..N,,012S, in desmopressin BPCRS.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the foUowing solutions and the
normalisation procedure:
(J) Shake a quantity of powdered tablets containing 0.5 mg
with I mL of waterto give a final concentration of 0.05% w/v
of the peptide.

(2) Dissolve the contents of a vial of desmopressin
impunOty standard BPCRS in 0.5 mL of water.

CHROMATOGRAPHIC CONDiTIONS

(a) Use a stainless steel column (12 em x 4.0 mm) packed
with oetadecylsilyl silica gd for chromatography (5 pm).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of220 nm.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.067'" mixedphosphate buffersolution
pH 7.0.

www.webofpharma.com



III-SID Desogestrel Preparations

Atlobile phase B 10 volumes of acetonitrile for chromatography
and 10 volumes: of mobile phase A.

Time Mobile phase A% Mobile phase B% Comment

(Minutes)

0-4 76 2' isocfabc

4-18 16---)58 24~2 lineargradient

18-35 58-+48 42-+52 linear gradient

35-40 48-1076 52-+24 linear gradient

'0-50 7. 2. re-equllibraUon
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Desogestrel Tablets
Action and use
Progestogen.

DEFINITION
Desogestrel Tablets contain Desogestrel.

The tabkts comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of desogestrel, C22HJoO
90.0 to 105.0% of the stated amount.

The retention time of desmopressin is about 16 minutes.

SYSTE.M SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the two principal
peaks is at least 3.4.

LIMITS

In the chromatogram obtained with solution (1):

the area of any socondary peak is not more than 2.0%;

the total area of any such peaks is not more than 4.0%.

Disregard any peak due to the solvent or wil:h a relative
amount less than 0.05%.

Uniformity of content
Tablets containing less than 2 mg and/or Jess than 2% wlw
of Desmopressin comply with the requirements stated under
Tablets using the following method of analysis. Carry out the
method for liquid chromatography) Appendix III D) using the
following solutions: .

(1) Add sufficient waterto one tablet to produce a solution
containing 0.01 % wlv of Desmopressin.

(2) 0.01% wlv of desmopressin BPCRS in water.
(3) Dissolve the contents of a vial desmopressin
impun"ty standard BPCRSin 0.5 mL of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12 em x 4.0 mm) packed
with octade<ylsl1y1 SIlica gelfor chromatography (5 urn).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 ml per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 run.

(/) Inject 50 rl of each solution.

MOBILE PHASE

2 volumes of acetonitrile for chromatography and 8 volumes of
0.067M mixedphosphate buffer solution pH 7.0.
The retention time of desmopressin is about 5 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3» the resolution between the two principal
peaks at least 2.8.

DETERAUNATION OF CONTENT

Calculate the content of C.t6H 64N 14012S2 in each tablet
from the chromatograms obtained and from the declared
content of C4.6H6~t4012S2 in desmopressin BPCRS.

ASSAY
Use the average of the individual results determined in the
test for Uniformity of content.

STORAGE
Desmopressin Tablets should be protected from moisture.

IDENTIFICATION
A. In the Assay) the principal peak in me chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

B. Carry out the method for thin-layer chromatography)
Appendix ill A, using the following solutions in
dichloromnhane.
(1) Disperse a quantity of powdered tablets containing
0.75 mg of Desogestrel in 8 mL of dichloromethane, mix with
the aid of ultrasound and dilute to 10 mL with
dichloromethane and filter.

(2) 0.0075% w/v of desogestrel BPCRS.
(3) 0.0075% w/v each of desogestrel BPCRS and
IYllesrrenoi BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel 60 precoated plate for high performance
thin-layer chromatography (Merck silica gel 60
HPTLC plates are suitable).

(b) Use the mobile phase described below.

(c) Apply 2 pl, of each solution.

(d) After removal of the plate) dry in air, spray it with
ethanolic sulfuric acid (2%) t heat at 1100 for 10 minutes and
examine under ultraviolet light (365 nm).

MOBILE PHASE

A mixture of 20 volwnes of ethyl acetate and 80 volumes of
toluene.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in colour) position and size to the
principal spot in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2) rotating the paddle at 50 revolutions
per minute.

(b) Use 500 mL of a 0.3% w/v solution of sodium lautyl
sulfate, at a temperature of 37°, as the medium.

PROCEDURE

Carry Out the method for liquidchromatography)
Appendix III D, using the following solutions.

,,
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(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with a 0.3% wlv
solution of sodium laury/sulfate if necessary, expected to
contain 0.000015% wlv of Desogesrrel.

(2) 0.000015% w/v of desogestrel BPCRS in a mixture of
1 volume of propatr-2-ol and 99 volumes of a 0.3% w/v
solution of sodium laurylsulfate.

CHROMATOGRAPHIC CONDITIONS

(a) A seainless steel colomn (15 ern x 4.6 mm) packed with
octadecyls,1y1 silica gelfor chromatography R (5 pm) (Zorbax
ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 205 nm.

(I) Inject 200 ~IL of each solution.

MOBILE PHASE

5 volumes of waterand 95 volumes of acetonitrile.

DETER..\1(NATION OF CONTENT

Calculate-the content of C 22H300 in the medium from the
chromatograms obtained and using the declared content of
C2 2H300 in desogestrel BPCRS.

LIMITS

The amount of desogestrel released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix In D J using the following solutions in 20 volumes
of waterand 80 volumes of acetonitrile (Solution A).

(1) Disperse a quantity of powdered tablets containing
0.75 mg of Desogestrel in 15 mLofsolution AJ mix with the
aid of ultrasound and dilute with sufficient solution A to
produce 20 mL, mix and filter.

(2) Dilute I volume of solution (1) to 100 volumes with
solution A and further dilute 2 mL of this solution to 10 mL
with solution A.

(3) 0.00375% w/v of desogestrel BPCRS, 0.000075% wlv of
desogestrel impurity D BPCRS and 0.0000375% wlv of
desogestrel impun·ty E BPCRS.

CHROJ\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (IS em x 4.6 mm) packed
with oetadecyisi/yl silica gelfor chromatography R (5 urn)
(Zorbax ODS is suitable).

(b) Use a gradient elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use a colomn temperature of 40°.

(e) Use detection wavelengths of 230 om and 210 nrn.

(I) Inject 25 ~L of each solution.

MOBlLE PHASE

Mobl1e phase A acetonitrile.

JWobile phase B 50 volumes of acetonitrile and 50 volumes of
water.

Desogestrel Preparations 111-511

Time Mobile phase A% Mobile phase 8% Comment

(Minutesl

0-4.5 o 100 isocrauc

4.5-4.6 0---)100 100---)0 linear gradienl

·t.6·10.7 100 o lsocrauc

10.7-10.8 100.-.. 0---)100 linear gradienl

10.8-14 o 100 ra-equilibration

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), at 210 nm the resolution between the peaks
due to desogestrel impurity E and desogestrel impurity D is
at least 1.5 and the retention time of desogestrel impurity D
is not greater than 6 minutes.

LIMITS

In the chromatogram obtained with solution (1) at 210 om:

the area of any peak due to desogestrel impurity E is not
greater than the area of the corresponding peak in the
chromatogram obtained with solution (3) (l%);

the area of any other peak other than the principal peak is
not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.2%).

In the chromatogram obtained with solution (I) at 230 nm:

the area of any peak due to desogestrel impurity D is not
greater than the area of the corresponding peak in the
chromatogram obtained with solution (3) (2%).

Uniformity of content
Tablets containing less than 2 mg and/or less than 2% w/w
of Desogestrel comply with the requirements stated under
Tablets using the following method. of analysis. Carry out the
method for liquid chromaUJgraphy, Appendix ill D, using the
following solutions in 20 volumes of waterand 80 volumes of
aceumitrile (Solution A).
(I) To one tablet add 5 mL of solution A, mix with the aid
of ultrasound and add sufficient solution A to produce a
solution expected to contain 0.00075% wlv of Desogestrel.

(2) 0.00075% wlv of desogestrel BPCRS.
(3) 0.00075% w/v of desogesrrel BPCRS, 0.000015% w/v of
desogesttel impurity D BPCRS and 0.0000075% w/v of
desogestrel impurity E BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used with the following amendments:

(a) Use a detection wavelength of 210 om.

(b) Inject 125 ~L of each solution.

SYSTEM. SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
desogestrel impurity D and desogestrel is at least 1.5 and the
retention time of desogestrel impurity D is not greater than
6 minutes.

DETERMINATION OF CONTENT

Calculate the content of C22H30 0 in the tablets using the
declared content of C22H,.O in desogestrel BPCRS.

ASSAY
For tablets containing less than 2 mg and/or less than
2% wlw of Desogestrel
Use the average of the individual results determined in the
test for Unifonnity of content.
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For tablets containing 2 mg or more and 2% W/W of
Desogestrel
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in 20 volumes
of waterand 80 volumes of acetonitrile (Solution A).

(1) To a quantity of powdered tablets containing 0.75 mg of
Desogestrel add 10 mL of solution A, mix with the aid of
ultrasound and add sufficient solution A to produce 20 mL.
(2) 0.00375% wlv of desogestrel BPCRS.

(3) 0.00375% w/v of desogestrel BPCRS, 0.000075% wlv of
desogesrreJ impurity D BPCRS and 0.0000375% wlv of
desogesrreJ impuruy E BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used with a detection wavelength of
210 om.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
desogestrel impurity D and desogestrel is at least 1.5 and the
retention time of desogestrel impurity D is not greater than
6 minutes.

DETER,\UNATION OF CONTENT

Calculate the content of C22H3QO in the tablets using the
declared content of CnH300 in desogeurel BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities D and E listed under
DesogestreJ.

Dexamethasone Eye Drops, Suspension
Action and use
Glucocorticoid.

DEFlNffiON
Dexamethasone Eye Drops, Suspension are a sterile
suspension of Dexamethasone in a suitable vehicle.

The eye drops comply with the requirements statedunderEye
Preparations and with thefollowing requirements.

Content of dexamethasone, CnH29FOs
95.0 to 105.0% of the stated amount.

The eye drops shouldbe shaken vigorously before carrying out the
following tests.

IDENTIFICATION
Mix a quantity of the Eye drops containing 20 mg of
Dexamethasone with 5 mL ofO.1M sodium hydroxide, add
50 mL of dichloromethane and mix with the aid of ultrasound
for 20 minutes, filter the dichloromethane layer and
evaporate to dryness using a rotary evaporator. Dry the
residue at 105 0 for 2 hours. The infrared absorption spectrum
of the dried residue, Appendix n A, is concordant with the
reference spectrum of dexamethasone (RS 089).

TESTS
Particle size
The eye drops are a suspension and comply with the
following test:

Examine using an automated light obscuration instrument
such as that described Ln. Appendix xm A. Not more than
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20 particles greater than 25 urn, not more than 2 particles
greater than 50 urn and no particles greater than 90 urn.

Acidity
pH, 5.0 to 6.0, Appendix V L.

Related substances
Carry OUt the method for liquidchromatography,
Appendix III D, using the following solutions in the mobile
phase.

(1) Disperse a quantity of the eye drops containing 20 mg of
Dexamethasone in 70 mL of mobile phase, mix with the aid
of ultrasound for 10 minutes, dilute with sufficient mobile
phase to produce 100 mL and. filter.

(2) Dilute 3 volume of solution (I) to 100 volumes with the
mobile phase.

(3) 0.02% w/v of dexamethasone impun·'Y standardBPCRS.

(4) Dilute I volume of solution (I) to 100 volwnes with the
mobile phase, dilute 1 mL of this solution to 10 volwnes
with mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 3.9 mm) packed
with octadecyhilyl silica gelfor chromalogrophy R (5 pm)
(Waters Symmetry CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 run.

(I) Inject 50 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
six times the retention time of dexamethasone.

MOBILE PHASE

27 volumes of acetoniuile and 73 volumes of a 0.3% w/v
solution of onhophosphovic acid that has been previously
adjusted to pH 3.0 with dilute sodium hydroxide.

SYSTEM SUITABILITY

The test is not valid unless, the chromatogram obtained with
solution (3):

the resolution factorbetween the peaks due to impurity 3 and
dexamethasone is at least 1.5;

closely resembles the chromatogram supplied with
dexamethasone impurity standard BPCRS.

LIMITS

In the chromatogram obtained with solution (1):

the sum of the areas of any peaks, apart from the principal
peak, is not greater than the area of the peak in the
chromatogram obtained with solution (2) (3%).

Disregard any peak with an area less than the area of the
peak in the chromatogram obtained with solution (4) (0.1 %).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(1) Disperse a quantity of the eye drops containing 20 rng of
Dexamethasone in 70 mL of mobile phase, mix with the aid
of ultrasound for 10 minutes, dilute with sufficient mobile
phase to produce 100 mL and filter.

(2) 0.02% w/v of dexamethasone BPCRS.

(3) 0.01% w/v of dexamethasone impuritystandardBPCRS.

j
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IMPURITIES

15% vlv acetonitrile.

acetonitrile.

DEFINITION
Dexamethasone Tablets contain Dexamethasone.
The tablets comply wzih the requirements stated under Tablets and
w,ih thejollowing requirements.

Content of dexamethasone, CnH29FOs
95.0 to 105.0% of the stated amount.
Carry ou' all of thefollowing procedures protected from light.

IDENTIFICATION
Mix a quantity of me powdered tablets containing20 mg of
Dexamethasone with 5 mL of O.IM sodium hydroxide, add
50 mL of dichloromethane and mix with the aid of ultrasound
for 20 minutes, filter and evaporate to drynessusing a rotary
evaporator. Dry the residueat 105° for 2 hours. The infrared
absorption spearum of the dried residue, AppendixII A, is
concordantwith the reference spectrum of dexamethasone
(RS 089).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix In D, using the following solutions.
(I) To a quantity of the powdered tabletscontaining 2.5 mg
of Dexamethasone add 10 mL of acetonitrile, mix with the aid
of ultrasound and filter through a 0.45-~lm filter. Dilute
4 mL of the filtrate to 10 mL with water.

(2) Dilute I volume of solution (I) to 100 volume with
mobile phase A.
(3) 0.002% w/v each of dexamethasone BPCRS and
methylprednisolone BPCRS in mobile phase A.

(4) Dilute I volume of solution (2) to 20 volumes with
mobile phase A.

CHR01l1ATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with ocradecylsll;{ ,aim gd for chromatography (5 urn) (Hypersil
ODS is suitable).

(b) Use gradient elution and the mobile phases described
below.
(c) Use a flow rate of 2.5 mL per minute.
(d) Use a column temperature of 45".

(e) Use a detection wavelength of 254 om.
(I) Inject 20 ~L of each solution.

(g) The retention times are: methylprednisolone about
13 min and dexamethasone about 16 min.

MOBILE PHASE

Mobile phaseA
Mob,le phaseB

o

Action and use
Glucocorticoid.

5. Dexamethasone-17(20)-enol-21-aldehyde.

Dexamethasone Tablets

"CH3

o

o

o

o

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions describedunder Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3):

the resolution factor between the peaks due to impurity 3 and
dexamethasone is at least 1.5;

closely resembles the chromatogram supplied with
dexamethasone impun"ty standard BPCRS.

DETERMINATION OF CONTENT

Calculate the content of C22H29FOj in the eye drops using
the declaredcontent of C22H29FOj in dexamethasone BPCRS.

STORAGE
Dexamethasone Eye Drops, Suspension should be stored in
accordancewith the manufacturer's instructions.

1. Dexamethasone-l jji-carboxylic acid.

2. Dexamethasone-17a-dehydroxy-17~-carboxylic acid.

3. Dexamethasone-21-aldehyde.

4. Dexamethasone-17-ketone.
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Time Mobile Mobile Comments
(min) phase A nhlllO;:p Rr··--- -

(% vlv) (% v/v)

0 100 0 isocratic
15 100 --> 0 o --> 100 begin linear gradient
40 0 100 end chromatogram,

return to 100 A
41 100 0 begin equilibration

with A
46 = 0 100 0 end equilibration,

begin next
chromatogram

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between
methylprednisolone and dexamethasone is at least 2.8.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than 0.5 times
the area of the principal peak in the chromatogram obtained
with solution (2) (0.5%);

the sum of the areas of aU the secondary peaks is not greater
than the area of the principal peakin the chromatogram
obtained with solution (2) (1.0%).

Disregard any peak due to mobile phase A and any peak with
an area less than the area of the principal peak in me
chromatogram obtained with reference solution(4) (0.05%).

Uniformity of content
Tabletscontaining less than 2 mg and or less than2% w/w
of Dexamethasone complywith the requirements stated
underTabletsusing the following methodof analysis. Carry
out the method for liquid chromatography, Appendix ill D,
using the following solutions.
(1) To one tablet, add sufficient methanol (50%) to produce
a solution containing 0.0025% wlv of Dexamethasone, shake
for 10 minutes and filter through glass-fibre filter (Whatrnan
GF/C is suitable).

(2) 0.0025% wlv of dexamethasone BPCRS in methanol
(50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with oeta<k<ylsiJyI silica gelfor chromarography (5 1=)
(Spherisorb ODS I is suitable).

(b) Use isocraticelution and the mobile phasedescribed
below.
(c) Use a flow rateof 1.4 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 238 om.
(I) Inject 20 ~L of each solution.

MOBILE! PHASE

47 volumes of methanol and 53 volumes of water.

DETERMINATION OF CONTENT

Calculate the contentof C22H29F05 in each tablet using the
declared contentof C22H29FOj in dexamethasone BPCRS.

ASSAY
For tablets containing less than 2 mg ancVor less than
2% W/Wof Dexamethasone
Use the average of the individual results determined ln. the
test for Uniformity of content.
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Far tablets containing 2 mg or more and 2% uv'w of
Dexamethasone
Weigh and powder 20 tablets. Carry out the methodfor
liquid chromatography, Appendix ill D, usingthe following
solutions.
(1) To a quantity of the powdered tablets containing 2.5 mg
of Dexamethasone add 20 mL of methanol (50%), shake for
20 minutes and filter through glass-fibre filter (Whatman
GF/C is suitable).

(2) 0.0125% wlv of dexamethasone BPCRS in methanol
(50"/0).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Uniformity
of content may be used.

DETERM.lNATlON OF CONTENT

Calculate the content of C22H29FOj in the tablets using the
declared contentof CnH 29F05 in dexamethasone BPCRS.

STORAGE
Dexamethasone Tablets shouldbe protected from light.

Dexamethasone and Neomycin Ear
Spray
Action and use
Glucocorticoid.

DEFINITION
Dexamethasone andNeomycinEarSpray is an emulsion
containing Dexamethasone in mictofine powder andNeomycin
Sulfate in a suitable vehicle in a suitable metered-dose
container. It maycontainacetic acid.
Theear spraycomplies with the requirements statedunder Ear
Preparations and with thefollowing requirements.

Content of dexamethasone, CnH29FOs
80.0 to 120.0% of the amount stated to be delivered by
actuation of the valve.
Shaketheearsprayvigorously before canyingout thefollowing
tests.

IDENTIFICATION
A. In the Assay for dexamethasone, the chromatogram
obtained with solution (I) shows a peakwith the same
retention time as the principal peak in the chromatogram
obtained with solution (2).

B. Carry out the method for thin-layer chromatography,
Appendix III A) using the following solutions.
(1) Discharge the container a sufficient number of times to
obtain a suitable quantity anddilute with methanol, if
necessary, to produce a solution containing 0.1% w/vof
Dexamethasone.
(2) 0.1 % wlv of dexamethasone BPCRS in methanol.
(3) 0.1 % wlv of each of dexamethasone BPCRS and
betamethasone BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gelPm plare (Merck silica gel 60 F 254

platesaresuitable).
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.
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(e) After removal of the plate, allow it to dry in air and
examine under ultraviolet light (254 nrn) (detection method
A). Spray with alcoholic solution of sulfuric acid. Heat at 1200

for 10 minutes or until the spots appear. Allow to cool.
Examine the chromatograms in daylight and under ultraviolec
light (365 nm) (detection method B).

MOBILE PHASE

5 volumes of bUlan-2-ol saturated with water, 10 volumes of
toluene and 85 volumes of ether.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two spots which may, however, not be
completely separated.

CONFIRlvLATION

Alethod A The principal spot in the chromatogram obtained
with solution (1) is similar in position and size to the
principal spot in the chromatogram obtained with
solurion (2).

,Method B The principal spot in the chromatogram obtained
with solution (1) is similar in position, colour in daylight,
fluorescence in ultraviolet light at 365 run and size to the
principal spot in the chromatogram obtained with
solution (2).

C. In the test for Neomycin C, the principal spot in the
chromatogram obtained with solution (1) is similar in
position, colour and size to the principal spot in the
chromatogram obtained with solution (4).

Dexamethasone and Neomycin Ear Spraycontaining acetic acid
complies with the following additional test.
D. Discharge the container a sufficient number of times to
produce 0.2 g. The solution yields reaction A characteristic
of autates, Appendix VI.

TESTS
Acidity
pH, 2.0 to 3.0, Appendix V L.

Neamlne
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Discharge the container a sufficient number of times to
obtain a suitable quantity (0.5% w/w of neomycin sulfate is
suitable).

(2) 0.01 % w/v of neamine EPCRS in water.

(3) Mix I volume of solurion (I) and I volume of
solurion (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gelplate.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution, as 5-mm bands.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry it at 100° to 105° for
10 minutes, spray with ninhydn·n and Slannom chloride reagent,
heat at 110° for IS minutes, spray with the same reagent and
heat at 110" for 15 minutes.

MOBILE PHASE

10 volumes of dichloromethane, 20 volumes of 13.5M ammonia
and 30 volumes of methanol.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated principal spots.

Dexamethasone Preparations 111-515

LIMITS

In the chromatogram obtained with solution (1) any spot
corresponding to neamine is not more intense than the spot
in the chromatogram obtained with solution (2) (2%).

Neomycin C
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Discharge the container a sufficient number of times to
obtain a suitable quantity (0.5% w/w of neomycin sulfate is
suitable).

(2) 0.075% wlv offramycetin sulfate EPCRS in water.
(3) Dilute 1 volume of solution (2) to 5 volumes with water.
(4) 0.5% w/v of neomycin sulfate EPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gelplate.
(b) Use the mobile phase as described below.

(c) Apply 5 ul, of each solution, as 5-mm bands.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry it at 100° to 105° for
10 minutes, spray with ninhydrinsolution RJ and heat at 100 0

to 105° for 10 minutes.

MOBILE PHASE

20 volumes of methanol and 80 volumes of a 20% wlv
solution of sodium chloride.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), a spot appears with an Rfvalue slightly less
than that of the principal spot.

LIMITS

In the chromatogram obtained with solution (I) the spot
with an Rf value slightly less than that of the principal spot
(neomycin C) is not more intense than the spot in the
chromatogram obtained with solution (2) (l5%) but is more
intense than the spot in the chromatogram obtained with
solution (3) (3%).

Related substances

Dexamethasone
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) After priming the pump, discharge the container a
sufficient number of times to obtain 2.5 mg of
Dexamethasone) add 1.5 mL of acetonitn1e Rand 5 mL of
mobile phase A. Mix with the aid of ultrasound, add
sufficient mobile phase A to produce 10 mL and filter
through a 0.45-~m filter.

(2) Dilute I mL of solution (I) to 100 mL with mobile
phase A.

(3) 0.002% wlv of each of melhylprednisoione BPCRS and
dexamethasone BPCRS in mobile phase A.

(4) Dilute I mL of solution (2) to 20 mL with mobile
phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsl1yl silica gelfor chromatography (5 pm) (Hypersil
ODS is suitable).

(b) Use gradient elution and me mobile phase described
below.

(c) Use a flow rate of 2.5 mL per minute.

(d) Use a column temperature of 45°.
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(e) Use a detection wavelength of254 om.

(1) Inject 20 J.!L of each solution.

MOBILE PHASE

Mobile phase A 25% v/v acetonitrile.

Mobile phase B acetonitrile.

Time Mobile phase A Mobile phase B Conunent
(mIn) (per cent JIM (per cent VIJ1}

0 100 0 isocratic

15 100-iO O-dOO begin linear gradient

40 0 100 end chromatogram,
return to 100 A

4t 100 0 begin equilibration
with A

46 ~ 0 100 0 end equilibration, begin
next chromatogram

When the chromatograms are recorded under the prescribed
conditions, the retention times are: methylprednisolone,
about 12 minutes; dexamethasone, about 14 minutes.

SYSTEM SUITABILITY

The test is not valid unless:

(a) in the chromatogram obtained with solution (3), me
resolution factorbetween the peaks corresponding to
methylprednisolone and dexamethasone is at least 1.5 (if
necessary, adjust the concentration of aceronitrile in mobile
phase A);

(b) in the chromatogram ohtained with solution (4), the
signal UJnoise ratio of the peak due to dexamethasone is at
least 10.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary pwk is not greater than 0.5 times
the area of the principal peak in the chromatogram obtained
with solution (2) (0.5%);

the sum of the areas of all the s«ondarypeaks is not greater
than the area of the principal peak in the chromatogram
obtained with solution (2) (1%).

Disregard any peak due to mobile phase A and any peak with
an area less than the area of the principal peak in the
chromatogram obtained with reference solution (4) (0.05%).

ASSAY
For dexamethasone
Carry out the method for liquidchromatography,
Appendix Ill D, using the following solutions protected from
light.

(1) After priming the pump, discharge the container a
sufficient number of times to obtain 1 mg of
Dexamethasone, add 10 mL of me/hanoi, place in an
ultrasonic bath for 10 minutes, cool) dilute to 25 mL with
water) mix and filter through a 0.45-f.lm PTFE filter.

(2) Dilute 10 volumes of a 0.010% wlv solution of
dexamethasone BPCRS in methanol to 25 volumes with water.

CHRO.l\1ATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with oetadecyhilyl silica gelfor chromatography (5 pm)
(Spherisorb ODS 2 is suitable).
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(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of254 om.

(l) Inject 20 ~L of each solution.

MOBILE PHASE

l'IlLX 10 volumes of glacial acetic acid, 350 volumes of
acetonitrile and 640 volumes of waterand filter (Whatman
GFIF is suitable).

DETER.\tINATION OF CONTENT

Calculate the content of C22H29FOs in the ear spray using
the declared content of C22H29FOj in dexamethasone BPCRS

For neomycin sulfate
Prime the pump and discharge the container a sufficient
number of times to obtain a quantity of the emulsion
containing 3250 Il.I; dilute to 50 mL with sterile phosphate
buffer pH 8.0. Dilute 10 mL of the resulting solution to
100 mL with the same solvent and carry out the
miavbiological ass'O' of antibiotics, Appendix XN A.
The precision of the assay is such that the fiducial limits of
error are not less than 95% and not more than 105% of the
estimated potency. The upper fiducial limit of error is not
less than 90.0% and the lower fiducial limit of error is not
more than 115.0% of the stated number of IV per mL.

STORAGE
Dexamethasone and Neomycin Ear Spray should not be
allowed to freeze.

LABELLING
The strength with respect to Neomycin Sulfate is stated as
the number ofIU (Units) per mL.

Dexamethasone Sodium Phosphate Eye
Drops, Solution
Action and use
Glucocorticoid.

DEFINITION
Dexamethasone Sodium Phosphate Eye Drops, Solution are
a sterile Solution of Dexamethasone Sodium Phosphate in a
suitable vehicle.

The eyedrops comply with the requirements stated under E,}'e

Preparations and with thefollowing requirements.

Content of dexamethasone sodium phosphate,
CnH,sl'Na,OgP
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Mix a quantity of the eye drops containing 20 mg of
Dexamethasone Sodium Phosphate with 5 mL of
0.1M. sodium hydroxide, add 50 mL of dichloromethane and mix
with the aid of ultrasound for 20 minutes, filter the
dichlorornethane layer and evaporate to dryness using a
rotary evaporator. Dry the residue at lOS" for 2 hours.
The infrared absorption spectrum of the dried residue,
Appendix II A) is concordant with the reference spectrnm of
dexamethasone (RS 089).

TESTS
Alkalinity
pH, 7.0 to 7.5, Appendix V L.

www.webofpharma.com



2022 Dexamethasone Preparations 111-517

IMPURITIES

H

o

·-CH,

··CH,

HO
CH,

o

o

o

o

o

the chromatogram closely resembles the chromatogram
supplied with d~C!methasone impuruy standard BPCRS.

DETERMINATION OF CONTENT

Calculate the content of CnH2sFNa20sP in the eye drops
using the declared content of C22H29FOs in
dexamethasone BPCRS. Each mg of C22H29FOs is equivalent
to 1.3157 mg of C22H'BFNa,OBP.

STORAGE
Dexamethasone Sodium Phosphate Eye Drops should be
stored in accordance with the manufacturer's instructions.

1. dexamethasone-l Zp-carbcxylic acid,

2. dexamethasone-17o:-dehydroxy-17j3-carboxylic acid,

3. dexamethasone-21-aldehyde,

4. dexamethasone-17-ketone,

5. dexamethasone-17(20)-enol-21-aldehyde.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in the mobile
phase.

(1) Disperse a quantity of the eye drops containing 20 mg of
Dexamethasone Sodium Phosphate in 70 ml, mix with the
aid of ultrasound for 10 minutes, dilute to J00 mL and filter.

(2) Dilute 3 volumes of solution (I) to 100 volumes.

(3) 0.02% wlv of dexamethasone impurity standard BPCRS.
(4) Dilute I volume of solution (I) to 100 volumes and
dilute 1 volume of this solution to 10 volumes

CHROMATOGRAPHIC CONDlTlONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with octadecy/s,1yl silica gd for chromatography R (5 urn)
(Waters Symmetry CIS is suitable).

(b) Use Isocreric elution and the mobile phase described
below.
(e) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 run.

(f) Inject 50 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for six times the retention time of dexamethasone sodium
phosphate.

MOBILE PHASE

27 volumes of acetoniuile and 73 volumes of a 0.3% wlv
solution of onhophosphoric acid that has been previously
adjusted to pH 3.0 with 2M sodium hydroxide.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3):
the resolution factor between the peaks due to impurity 3 and
dexamethasone is at least J.5;

the chromatogram closely resembles me chromatogram
supplied with dexamethasone impuniy standard BPCRS.

LIMITS

In the chromatogram obtained with solution (I):

the sum of me areas of any secondary peaks is not greater than
the area of the peak in me chromatogram obtained with
solution (2) (3%).

Disregard any peak with an area less than the area of the
peak in the chromatogram obtained with solution (4) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in the mobile
phase.

(I) Disperse a quantity of the eye drops containing 20 mg of
Dexamethasone Sodium Phosphate in 70 mL, mix with the
aid of uJtrasound for 10 minutes, dilute to 100 mL and filter.

(2) 0.015% w/v of dexamethasone BPCRS.
(3) 0.02% w/v of dexamethasone impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution factor between the peaks due to impurity 3 and
dexamethasone is at least 1.5;
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Dexamethasone Sodium Phosphate
Injection
Action and use
Glucocorticoid.

DEFlNmON
Dexamethasone Sodium Phosphate Injection is a sterile
solution of Dexamethasone Sodium Phosphate in Water for
Injections.

The injection complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of dexamethasone, C;ZZH29FOs
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A clear, colourless solution.

IDENTIFICATION
A. Carry out the method for chin-layer chromatography,
Appendix III A, using the following solutions in methanol:

(1) Dilute, if necessary, a volume of the injection to contain
the equivalent of 0.08% w/v of dexamethasone.

(2) 0.1 % wlv of dexamethasone sodium phosphat< BPCRS.

(3) 0.1 % wlv each of dexamethasone sodium phosphate BPCRS
and prednisolone sodium phosphate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as me coating silica gelFZ54 (Merck plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dry in air, heat at 110° for
10 minutes, spray the hot plate with etiumolic sulfim'c acid
(20%) and heat at 120° for 10 minutes; cool and examine in
daylight and under ultraviolet ligh' (365 nm).

MOBILE PHASE

20 volumes of acetic acid, 20 volumes of waterand
60 volwnes of butan-l-ol.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two spots which may, however, not be
completely separated.

CONFIR,,\{ATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position, colour in daylight,
fluorescence in ultraviolet light at 365 run and size to that in
the chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Alkalinity
pH, 7.0 to 8.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using me following solutions in mobile
phase A.

(1) Dilute a volume of the injection to produce a solution
containing the equivalent of 0.08% wlv of dexamethasone.

(2) Dilute I volume of solution (I) to 200 volumes.

2022

(3) 0.01% w/v each of dexamethasone sodium
ph05phare. BPCRS and beuimethasone sodium
phosphate BPCRS.

(4) 0.1 % w/v of dexamethasone sodium phosphate/orpeak
idmdfiauion EPCRS.

(5) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (J2.5 ern x 4.6 mm) packed
with end-copped ocry/si!yl silica gelfor chromatography R (5 pm)
(Kromasil C8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (1), continue me chromatography for twice
the retention time of the principal peak.

MOBILE PHASE

Mobile phaseA 300 volumes of 0.09M ammonium acetate
and 350 volumes of water, adjusted to pH 3.8 with acetic
acid, then add 350 volumes of methanol.

kIobilephase B 300 volumes of 0.09M ammonium acetate,
adjusted to pH 4.0 with autic acid, and 700 volumes of
methanol.

Time Mobile phase A Mobile phase B Comment

(Mlnules) (% vlY) (%vlY)

0-35 90 I. Isocralic

3.50-23.5 9O~60 '0-.4. linear gradient

23.5-34.5 60->_ 40-+95 jnear gradlenl

34.5-50 s 95 """"'tic
50-55 5->90 95->1. linear gradient

55-65 90 I. re-equilbfalion

When the chromatograms are recorded under the prescribed
conditions the retention times relative {O dexamethasone
sodium phosphate (retention time about 22 minutes) are
impurity I, about 0.1; impurity C, about 0.5; impurity D,
about 0.6; impurity E, about 0.8; impurity F, about 0.92;
impurity B, about 0.95; impurity A, about 1.37 and
impurity G, about 1.41.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
betamethasone sodium phosphate and dexamethasone

\sodium phosphate is at least 2.0.
f;

LIMITS

Identify any peak corresponding to impurity A in the
chromatogram obtained with solution (1) using the
chromatogram obtained with solution (4) and multiply the
area by a correction factor of 0.75.

In the chromatogram obtained with solution (1):

the areas of any peak corresponding to impurity A,
impurity B, impurity C, impurity D, impurity E, impurity F
or impurity G are not greater than the area of the principal
peak in the chromatogram obtained with solution (2) (0.5%
of each);
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the area of any other secondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%).

the sum of the areas of any secondary peaks is not greater man
6 times the area of the principal peak in the chromatogram
obtained with solution (2) (3%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using me following solutions in me mobile
phase.

(1) Dilute a volume of the injection [Q produce a solution
containing the equivalent of 0.0066% wlv of dexamethasone.

(2) 0.009% w/v of dexamethasone sodium phosphate BPCRS.
(3) 0.002% w/v each of dexamethasone sodium
phosphate BPCRS and betomethasone sodium
phosphate BPCRS.

CHROI\\ATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oClodecylsilyl silica gelfor chromatography R (5 urn)
(Hypersil ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 run.

(I) Inject 20 1'1. of each solution.

MOBILE PHASE

To 1.360 g of potassium dihydrogen phosphate add 0.600 g of
hexylamine, mix, allow to stand for 10 minutes, dissolve in
182.5 mL of water, add 67.5 mL of acetonitrile, mix and filter
(0.45 urn).

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
betamethasone sodium phosphate and dexamethasone
sodium phosphate is at least 2.2.

DETERJ.\UNATION OF CONTENT

Calculate the content of C22H29FOs in the injection from the
peak areas obtained and from the declared content of
C22H2sFNa20aP in dexamethasone sodium phosphate BPCRS.
1 mg of C22H2sFNa20sP is equivalent to 0.760 mg of
C"H,,.FO,.

STORAGE
Dexamethasone Sodium Phosphate Injection should be
protected from light. It should not be allowed to freeze.

LABELUNG
The content of active ingredient is stated as the equivalent
amount of dexamethasone in a suitable dose-volume.

IMPURITIES
The impurities limited by the requirements of this
monograph those listed under Dexamethasone Sodium
Phosphate and:
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o

I. disodium c-fiuoro-t IS, 17-dihydroxy-I ec-merhyl-j-oxo
U;-sulfopregn-4-ene-21-yl phosphate (Sulfite adduct).

Dexamethasone Sodium Phosphate Oral
Solution
Action and use
Glucocorticoid

DEFINITION
Dexamethasone Sodium Phosphate Oral Solution contains
Dexamethasone Sodium Phosphate in a suitable vehicle.

The oralsolution complies with the requirements stated underOral
Liquids and with the following requirements.

Content of dexamethasone sodium phosphate,
C22H2SFNaz08P
95.0 [Q 105.0% of the stated amount.

Cany out an of thefollowing procedures protected from light.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(I) To a quantity of the oral solution containing 25 mg of
Dexamethasone Sodium Phosphate add sufficient methanol to
produce 100 mL,. centrifuge and use the supernatant liquid.

(2) 0.025% wlv of dexamethasone sodium phosphate BPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254.

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ullravielet light (254 .m).

MOBILE PHASE

20 volumes of glacial acetic acid, 20 volumes of waterand
60 volumes of butanol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (I) has the same retention time as the
peak in the chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in methanol
(40%).

(I) To a quantity of the oral solution containing 10 mg of
Dexamethasone Sodium Phosphate add sufficient methanol
(40%) to produce 100 mL and filter.
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(2) 0.0001 % w/v of dexamethasone sodiumphosphate BPCRS.

(3) 0.0001 % wlv of betamethasone soaYum phosphaie BPCRS.

(4) 0.0025% w/v of each of dexamethasone BPCRS and
betamethasone BPCRS.

(5) Dilute 5 volumes of solution (2) to 100 volwnes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 2.0 rom) packed
with oClylsr1y1 silica gelfor chromatography (3 urn) (Luna C8 is
suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a .flow rate of 0.25 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of240 run.

(f) Inject 25 ilL of each solution.

MOBILE PHASE

lvlobife phaseA 39 volumes of methanoland 61 volumes of a
0.68% wlv solution of potassium dihydrogen orthophosphate;
adjust the pH to 3.5 with dllure onhophosphon'c acidor dilute
sodiumhydroxide.

MobilephaseB 41 volwnes of methanoland 59 volwnes of a
0.68% wlvsolution of potassium dihydrogen orthophosphate;
adjust the pH (0 3.5 with dihue onhophosphmic acidor dilute
sodium hydroxide.

T... Mobile phase A Mobilephase B Comment

(min) (%vlv) (% vtv)

0 100 0 isocra1ic

30-+40 100-+0 lHl00 linear gradient

40-+75 0 100 isccrauc

75-+80 0-+100 100-+0 linear gradient

80-+90 100 0 re-equilibration

SYSTEM SUiTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution factor between the peaks due
to dexamethasone and betamethascne is at least 1.5.

UMITS

In the chromatogram obtained with solution (1):

the area of any peak due to betamethasone sodium
phosphate is not greater than half the area of the principal
peak in the chromatogram obtained with solution (3) (0.5%);

the area of any secondary peak is not greater than 0.2 times
the area of the principal peak in the chromatogram obtained
with solution (2) (0.2%);

the sum of me impurities is not greater than 1.0%.

Disregard any peak due to dexamethasone and any peak with
an area less man the area of the principal peak in the
chromatogram obtained with solution (5) (0.05%).

Free dexamethasone
In the Assay, the area of any peak due to dexamethasone in
the chromatogram obtained with solution (1) is not greater
than the area of the corresponding peak in the chromatogram
obtained with solution (2) (34%).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in methanol
(45%).
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(1) To a quantity of the oral solution containing the
equjvflJent of 8 mg of Dexamethasone Sodium Phosphate
add sufficient methanol (45%) to produce 100 mL and filter
through a 0.45-~m nylon lilter.

(2) 0.008% w/v of dexamethasone sodium phosphate BPCRS
and 0.0027% w/v of dexamethasone BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with oetodecylsily/ silica gelfor chromategraphy (5 pm)
(Nudeosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 240 om.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

44 volumes of methanoland 56 volumes of a 0.68% wlv
solution of potassium dihydrogen orthophosphate, adjust the pH
to 3.5 with diluteonhophosphon'c add or dilute sodium
hydroxide.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the peaks due
to dexamethasone sodium phosphate and dexamethasone is
at least 10.0.

DETERMINATION OF CONTENT

Calculate the content of C22H2sFNa20sP using the declared
content of C22H2aFN"a20aP in dexamethasone sodium
phosphate BPCRS and the declared content of C22H29FOj in
dexamethasone BPCRS. Each mg of C22H29FOj is equivalent
to 1.3158 mg ofC22H2.FNa20.P.

Calculate the total content of C22H2sFNa20sP in the oral
solution from the equivalent amount of dexamethasone
sodium phosphate due to Free dexamethasone and
combining this with the content of dexamethasone sodium
phosphate.

Dexamfetamine Tablets
Action and use
Amfetamine.

DEFINITION
Dexamfetamine Tablets contain Dexamfetamine Sulfate.

The tablets complywith the requirements statedunder Tablets and
with the following requirements.

Content of dexamfetamine sulfate, (CgH13N)z,H~S04
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Dissolve a quantity of the powdered tablets containing
0.1 g of dexamfetamine sulfate as completely as possible in
20 mL of water, filter, add 2 mL of 5.\1 sodium hydroxide and
extract with three 25 mL quantities of ether, washing the
combined extracts with 5 mL of water. To the ether solution
add 10 mL of 0.05.\1 sulfuric acid and shake well. The acid
layer, after warming to dispel residual ether and cooling to
20°, is dextrorotatory.

B. Extract a quantity of the powdered tablets containing
50 mg of dexamfetamine sulfate with 10 mL of water, filter,
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cool to about 15°, add 3 mL of 1M sodium hydroxide and
shake for 2 minutes with 1 mL of a mixture of 1 volume of
benzoyl chloride and 2 volwnes of ether. Filter, wash the
residue with 15 mL of waterand recrystallise twice from
ethanol (50%). The melting point of the crystals, after drying
at 105° for 1 hour, is about 156°, Appendix V A.

ASSAY
Weigh and powder 20 tablets, or more if necessary. Dissolve
a quantity of the powder containing 0.1 g of Dexamfetamine
Sulfate as completely as possible in 20 mL of water, add 8 g
of sodium chloride and 2 mL of 5M sodium hydroxide and
extract with successive quantities of 50) 20, 20 and 20 mL of
ether. Extract the combined ether extracts with four 10 mL
quantities of O.IMhydrochloric acidand make me combined
acid extracts alkaline with 5M sodium hydroxide. Dilute to
120 mL with water and distil into 20 mL of O.05M
hydrochlOl;c acid VS until only 5 mL of liquid remains in the
distillation flask. Boil, cool and titrate the excess of acid with
O. GSM sodium hydroxide VS using methyl red solution as
indicator. Each mL of O. 05", hydrochloric acid VS is
equivalent to 9.212 mg of (CoH13N)"H,SO•.

Dextran 40 Infusion
Dextran 40 Injection, Dextran 40 Intravenous Infusion

Action and use
Plasma substitute.

DEFINITION
Dextran 40 Infusion is a sterile solution containing Dextran
40 for Injection in Glucose Infusion or in Sodium Chloride
Infusion. It is supplied as a ready-to-use solution.

The infUsion complies with the requirements stared under
Parenteral Preparations and with thefollowing requirements,

Content of dextrans
9.0 to 11.0% wlv.

CHARACTERISTICS
An almost colourless, slightly viscoussolution.

TESTS
Acidity
Titrate 25 mL with 0.01'" sodium hydroxide VS using phenol
redsolution as indicator. Not more than 2.0 mL of O. OIM
sodium hydroxide VS is required to neutralise the solution.

Molecular size
For solutions in Glucose Infusion, before proceeding with
tests A, Band C add 4 volumes of ethanol (96%), centrifuge
and dissolve the residue in sufficient Sodium Chloride
Infusion to restore the original volume.

A. Determine the viscosities, Appendix V H, Method I, at
37°, using a Ll-tube viscometer (size C) of solutions in saline
solution containing about 3.5, 2.5,1.5 and 0.75% w/vof
Dextrans, accurately determined, Calculate the viscosity ratio
by dividing the time taken for the meniscus to fall from E to
F using the liquid being examined by the time taken using
saline solution. For each solution plot (viscosity ratio 
1.00)/concentranon against concentration. The intercept on
the viscosity ratio axis of a straight line through the points
represents the intrinsic viscosity. The intrinsic viscosity is
0.16 to 0.20.

B. Dilute the solution being examined with saline solution to
contain 6% w/v of Dextrans. Place 100 mL in each of five
stoppered flasks and adjust the temperature to 24.9° to 25.1°.
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Maintaining this temperature, add slowly with continuous
stirring sufficient absolute ethanol to produce a faint cloudiness
(about 45 mL). To the separate flasks add 0.5, 1.0, 1.5, 2.0
and 2.5 mL of absolute ethanol, stopper the flasks and
immerse in a water bath at about 35°, shaking occasionally,
until clear solutions are obtained. Transfer the flasks to a
water bath maintained at 24.9° to 25.1° and allow to stand
overnight or until two clear liquid phases are formed. Discard
the supernatant liquids, dissolve separately the syrupy
residues in sufficient saline solution to produce 25.0 mL,
remove the ethanol by evaporation at a pressure of 2 kPa,
dilute to 25.0 mL with waterand determine the optical
rotation, Appendix V F. From the optical rotations calculate
the amounts of dextrans precipitated as described in the
Assay. Choose that fraction containing as nearly as possible
but not more than 10% of the dextrans present in the
infusion and determine its intrinsic viscosity by the method
described under test A using a Ll-tube viscometer (size A).
The intrinsic viscosity is not more than 0.27.

C. Place in each of four stoppered flasks 100 mL of the
diluted infusion in saline solurian containing 6% wlv of
Dexrrans and add slowly, with continuous stirring, 80, 90,
100 and 110 mL respectively of absolute ethanol. Stopper the
flasks, transfer to a water bath maintained at 24.9° to 25.1 °
and allow to stand overnight or until two clear liquid phases
are formed. Separate the supernatant solutions from the
syrupy residues. Remove the ethanol from each supernatant
solution separately by evaporation at a pressure of 2 kPa,
dialyse in cellophane tubing against water to remove sodium
chloride, adjust the volume to 25.0 mL with waw, add
sufficient sodium chloride to produce solutions containing
0.9% w/v and determine the optical rotation, Appendix V F.
From the optical rotations calculate the amounts of dextrans
present as described in the Assay. Choose that fraction
containing as nearly as possible but not more than 10% of
the dextrans present in the infusion and determine the
intrinsic viscosity by the method in test A above.
The intrinsic viscosity is not less than 0.08.

Conteot of glucose
For solutions in Glucose Infusion, 4.5 to 5.5% wlv, when
determined hy the following method. Dilute 15 mL to
50 mL with water. To 5 mL in a stoppered Oask add 25 mL
of a buffer solution containing 14.3% wlv of sodium carbonate
and 4.0% w/v of potassium iodide and 25 mL of O.05M iodine
VS. Stopper the flask, allow to stand for exactly 30 minutes
at 20", add 35 mL of 2M hydrochlcric acidand titrate
immediately with O.IM sodium thiosulfate VS. Repeat the
operation using 5 mL of waterbeginning at the words (add
25 mL..'. The difference between the titrations represents
the amount of iodine required to oxidise the glucose.
Each mL of 0.05M iodine VS is equivalent to 9.01 mg of
glucose.

Bacterial endotoxins
The endotoxin limit concentration is 1.25 ill per ml.,
Appendix XN C.

ASSAY
For solutions in Glucose Infusion
Add 0.05 mL of 5M ammonia to the required volume and
measure the optical rotation, Appendix V F. Calculate the
content of dextrans from the expression

O.5076(a- 0.528D)
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where ct is the observed angular rotation and D is me content
of glucose as a percentage wlv determined in the test for
Content of giucose.

FOl' solutions in Sodium Chloride Infusion
Measure the optical rotation, Appendix V F, and multiply the
value obtained by 0.5076.

STORAGE
Dextran 40 Infusion should not be exposed to undue
fluctuations of temperature.

LABELLING
The strength is stated as the percentage wlv of dextrans.
The label states (I) the name of the solvent; (2) that the
infusion should not be used if it is cloudy or if a deposit is
present.

Dextran 70 Infusion
Dextran 70 Injection, Dextran 70 Intravenous Infusion

Action and use
Plasma substitute.

DEFINITION
Dextran 70 Infusion is a sterile solution containing Dextran
70 for Injection, in Glucose Infusion or in Sodium Chloride
Infusion. It is supplied as a ready-ro-use solution.

The inju.s;on complies with the requirements staledunder
Parenteral Preparations and with thefollowing requirements.

Content of dextrans
5.5 to 6.5% wlv.

CHARACTERISTICS
An almost colourless, slightly viscous solution.

TESTS
Acidity
Titrate 25 mL with O.OIM sodium hydroxide VS using phenol
red solution as indicator. Not more than 1.25 mL of O.OlM
sodiumhydroxide VS is required to neutralise the solution.

Molecular size
For solutions in Glucose Infusion, before proceeding with
tests A, Band C add 4 volumes of ethanol (96%), centrifuge
and dissolve the residue in sufficient Sodium Chloride
Infusion to restore the original volume.

A. Determine the viscosities, Appendix V H, Method I, at
37°, using a V-tube viscometer (size C) of solutions in saline
solution containing about 3.5, 2.5, 1.5 and 0.75% w/vof
Dextrans, accurately determined. Calculate the viscosity ratio
by dividing the time taken for the meniscus to fall from E to
F using the liquid being examined by the time taken using
saline solution, For each solution plot (viscosity ratio 
1.00)/concentration against concentration. The intercept on
the viscosity ratio axis of a straight line through the points
represents the intrinsic viscosity. The intrinsic viscosity is
0.22 to 0.27.

B. Place 100 mL in each of five stoppered flasks and adjust
the temperature to 24.9° to 25.1°. Maintaining this
temperature, add slowly with continuous stirring sufficient
absolute ethanol to produce a faint cloudiness (about: 45 mL).
To the separate flasks add 0.5, 1.0, 1.5,2.0 and 2.5 mL of
absolute ethanol, stopper the flasks and immerse in a water
bath at about 35°, shaking occasionally, until clear solutions
are obtained. Transfer the flasks to a water bath maintained
at 24.9° to 25.1° and allow to stand overnight or until two
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clear liquid phases are formed. Discard the supernatant
liquids, dissolve separately the syrupy residues in sufficient
saline solution to produce 25.0 mL, remove the ethanol by
evaporation at a pressure of 2 kf'a, dilute to 25.0 mL with
waterand determine the optical rotation, Appendix V F. From
the optical rotations calculate the amounts of dextrans
precipitated as described in the Assay. Choose that fraction
containing as nearly as possible but not more than 10% of
tile dextrans present in the infusion and determine its
intrinsic viscosity by the method described under test A using
a V-tube viscometer (size A). The intrinsic viscosity is not
more than 0.36.

C. Dilute the solution being examined with saline solution to
contain 6% w/v of Dextrans. Place 100 mL in each of four
stoppered flasks and add slowly, with continuous stirring, 80,
90, 100 and 110 mL respectively of absolute ethanol. Stopper
the flasks, transfer to a water bath maintained at 24.9° to
25.Jo and allow to stand overnight or until two clear liquid
phases are formed. Separate the supernatant solutions from
the syrupy residues. Remove the ethanol from each
supernatant solution separately by evaporation at a pressure
of 2 kpa, dialyse in cellophane tubing against water to remove
sodium chloride, adjust the volume to 25.0 mL with water,
add sufficient sodium chloride to produce solutions containing
0.9% wlv and determine the OPt~al rotation, Appendix V F.
From the optical rotations calculate the amounts of dextrans
present as described in the Assay. Choose that fraction
containing as nearly as possible but not more than J0% of
the dextrans present in the infusion and determine the

, intrinsic viscosity by the method in test A. The intrinsic
viscosity is not Jess than 0.13.

Content of glucose
For solutions in Glucose Infusion, 4.5 to 5.5% wlv, when
determined by the following method. Dilute 15 mL to
50 mL with water. To 5 mL in a stoppered flask add 25 mL
of a buffer solution containing J4.3% w/v of sodium carbonate
and 4.0% wlv of potassium iodide and 25 mL of O.05M iodine
VS. Stopper the flask, allow to stand for exactly 30 minutes
at 20°, add 35 mL of 2M hydroch1bric acidand titrate
immediately with O.JM sodium thiosulfate VS. Repeat the
operation using 5 mL of waterand beginning at the words
'add 25 mL ..'. The difference between the titrations
represents the amount of iodine required to oxidise the
glucose. Each mL of O.05M iodine VS is equivalent to
9.01 mg of glucose.

Bacterial endotoxins
The endotoxin limit concentration is 1.21 IV per mI...,
Appendix XN C.

ASSAY
For solutions in Glucose Infusion
Add 0.05 mL of 5M ammonia to the required volume and
measure the optical raation, Appendix V F. Calculate the
content of dextrans from the expression

0.5076«(1- 0.528D)

where ex is the observed angular rotation and D is the content
of glucose as a percentage w/v determined in the test for
Content of glucose.

For solutions in Sodium Chloride Infusion
Measure the optkal rotation, Appendix V F, and multiply the
value obtained by 0.5076.

STORAGE
Dextran 70 Infusion should not be exposed to undue
fluctuations in temperature.
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LABELLING
The strength is stated as the percentage wlv of dextrans.
The label states (1) the name of the solvent; (2) that the
infusion should not he used if it is cloudy or if a deposit is
present.

Diamorphine Injection
Action and use
Opioid receptor agonist analgesic.

DEFINlTION
Diamorphine Injection is a sterile solution of Diamorphine
Hydrochloride in Water for Injections. It is prepared by
dissolving Diamorphine Hydrochloride for Injection in the
requisite amount of Water for Injections immediately before
use.

The injection complies with the requirements slatedWIder
Parenteral Preparations:

STORAGE
Diamorphine Injection deteriorates on storage and should be
used immediately after preparation.

DIAMORPIDNE HYDROCHLORIDE FOR
INJECTION
DEFINlTION
Diamorphine Hydrochloride for Injection is a sterile material
prepared from Diamorphine Hydrochloride with or without
excipients, It is supplied in a sealed container.

The contents of the sealed container comply with the requirements
for Powders for Injections or Infusions slatedunderParenteral
Preparations and w,ih thefollowing requirements.

Content of dlamorphlne hydrochlorlde, C"H,,N0s,
HCl,H,O
92.5 to 105.0% of the stated amount.

IDENTIFICATION
Dissolve a sufficient quantity of the contents of the sealed
container in the minimum volume of dichloromethane and
evaporate to dryness. The infrared absorption spearumof the
residue, Appendix Il AJ is concordant with the reference
spectrum of diamorphine hydrochloride (RS 093).

TESTS
6-0-Ace~hnorphine

Carry out the method for liquidchromatography,
Appendix 1II D, using the following solutions freshly
prepared.

(1) Dissolve a quantity of the powder for injection containing
0.2 g of Diamorphine Hydrochloride in 10 mL of water.

(2) Dilute 1 volume of solution (1) to 20 volumes with water.

(3) Dilute 1 volume of solution (1) to 20 volumes with
0.01 M sodium hydroxide.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with octy/si/y/ silica gelfor chromatography (5 urn) (lichrospher
RP-seleet B is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 283 nm.

Diamorphine Preparations 111-523

(1) Inject 20 IlL of each solution.

When the chromatograms are recorded under the prescribed
conditions, the retention time of diamorphine hydrochloride
is about 20.3 minutes.

MOBILE PHASE

0.11% wlv of sodium oaonesulfonau in a mixture of
10 volumes ofglacial aceh'c acid, 10 volumes of methanolJ
115 volumes of acetonitrile and 365 volumes of water.

SYSTEM SUITABILITY

The chromatogram obtained with solution (3) exhibits two
secondary peaks with retention times relative to the principal
peak of about 0.23 (morphine) and 0.43 (6-0-acetyl
morphine). The test is not valid unless the resolution between
the peaks due to morphine and 6-D-acetyl-morphine is
at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to 6-0-acetylmorphine is
not greater than the area of the peak in the chromatogram
obtained with solution (2) (5%).

ASSAY
Carry our the method for liquidchromatography,
Appendix ill DJ using the following solutions in water.

(1) Dissolve a quantity of the powder for injection containing
30 mg of Diamorphine Hydrochloride in 100 mL of water
and filter.

(2) 0.03% wlv of diamorphine hydrochWride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped .ctade<y/si/yl silica gelfor chromatography
(5 um) (Spherisorb ODS2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 260 nm.

(1) Inject 10 ~L of each solution.

When the chromatograms are recorded under the prescribed
conditions, the retention time of diamorphine hydrochloride
is about 3.5 minutes.

MOBILE PHASE

45 volumes of aceumiuile and 55 volumes of O.OIM sodium
heptanesulfonate, containing O.0075M N,N-dimethyloctylamineJ

which has been adjusted to pH 3.0 with onhophosphoric acid.

DETERMINATION OF CONTENT

Calculate the content of C2lH23N05JHCIJH20 in the
injection using the declared content of C21H2~05,HClJH20
in diamorphine hydrochloride BPCRS.

STORAGE
The sealed container should be protected from light.

IMPURITIES
The impurity limited by the requirements of this monograph
is:
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A. 6-G-Acetylmorphine.

Diamorphine Tablets
Action and use
Opioid receptor agonist analgesic.

DEFINITION
Diamorphine Tablets contain Diamorphine Hydrochloride.
The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of diamorphlne hydrochloride, C2lH2;tNOs,

HCI,H20
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shakea quantity of the powdered tablets containing 10 mg
of Diamorphine Hydrochloride with 10 mL of
dichtoromnhone, filterand evaporate to dryness. The infrared
absorption spectrum of the residue, Appendix n A, is
concordant with the rejerende spectrum of diamorphine
hydrochloride (RS 093).

TESTS
Dissolution
Comply with the requirements in the dissolution test for tablets
and capsules, Appendix XU Bl.

TEST CONDITIONS

(a) Use Apparatus 2) rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of O.lM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(1) After 15 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted withwater if
necessary, to produce a solution expected to contain
0.0011% wN of Diamorphine Hydrochloride.
(2) 0.0011% wlv of diamorphine hydrochloride BPCRS in the
dissolution medium.

CHROMATOGRAPHIC CONDITiONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-copped ocladecy/si/yl SIlica gelfor chromatography
(5 urn) (Spherisorb ODS2 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 260 nrn,

(f) Inject 250 IlL of each solution.
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MOBILE PHASE

45 volumes of acetonitrile and 55 volumesof O.OIM sodium
heptanesulfonate, containing O.0075M N,N-dimethyloctylamineJ

which has been adjusted to pH 3.0 with otthophosphoric acid.

DETERt\lINATION OF CONTENT

Calculate the total content of CZIHz3NOj,HCI,HzO in the
medium from the chromatograms obtained and using the
declaredcontent of CZIHz3NOj,HCI,HzO indiamorphine
hydrochloride BPCRS.

LIMITS

The amount of diamorphine hydrochloride released is not
less than 75% (Q) of the statedamount.

Related substances
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions.
(1) Disperse a quantity powdered tablets containing 80 mg of
Diamorphine Hydrochloride in 10 mL of water.
(2) Dilute 1 volume of solution (I) 10 100 volumes with
water.
(3) Disperse a quantity of the powdered tablets to give a
solution containing0.1%wlv of Diamorphine Hydrochloride
in O.OIM sodium hydroxide; the solutionshouldbe freshly
prepared.

(4) Dilute 1 volume of solution (2) to 10 volumes with toater.

CHROA-lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with octy/si/yl silica gelfor chramatography (5 urn) (Lichrospher
RP-select B is suitable).
(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 283 nm.
(f) Inject 50 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for twice the retention time of the peakdue to diamorphine.

MOBILE PHASE

0.11% wtv of sodium ocumesulfonate in a mixture of
10 volumes of glacialacetic acid, 10 volumes of methanol,
115 volumes of acetonitrile and 365 volumes of water.
When the chromatograms arerecorded under the prescribed
conditions the retention time of diamorphine is about
20 minutes.

SYSTEM SUITABILITY

The chromatogram obtainedwith solution (3) exhibits two
secondary peaks with retention timesrelative to the principal
peak of about 0.23 (morphine) and 0.43 (e-Oecetyl
morphine). The test is not validunless the resolution between
the peaksdue to morphine and 6-o-acetyl-morphine is
at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to 6-0-acetylmorphine is
not greater than twice the area of the principal peak in the
chromatogram obtainedwith solution (2) (2%);
the area of any other seamdary peaks is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (4) (0.2%);
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the sum of the areas of any other secondary peaks is not
greater than half the area of the principal peak in the
chromatogram obrained with solution (2) (0.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using me following
solutions.

(1) Disperse a quantity of the powdered tablets containing
30 mg of Diamorphine Hydrochloride in water, dilute to
100 mL with water.
(2) 0.03% wlv of diamorphine hydrochloride BPCRS in water.

CHRO~lATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used with an injection volume of 10 ~L.

MOBILE PHASE

45 volumes of acetonitrile and 55 volumes of O.OlM sodium
hepumesulfoniue, containing O.0075M N,N-dimethyloctylamine,
which has been adjusted to pH 3.0 with orthophosphotic acid.

DETER..t\UNATION OF CONTENT

Calculate the content of C21H23N05,HCl,H20 in the tablets
using the declared content of C21H23N05,HCI,H20 in
diamotphme hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph those listedunder Diamorphine Hydrochloride.

Diazepam Injection
Action and use
Benzodiazepine.

DEFINITlON
Diazepam Injection is a sterile solution of Diazepam in Water
for Injections Or other suitable solvent.

The injection complies with the requirements statedunder
Parenteral Preparations ami with thefollowing requirements.

Content of diazepam, C1Jl13C1N20
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. The lightabsorption, Appendix Il B, of the solution
obtained in the Assay exhibits a maximum at 368 run.

E. Complies with test B for Identification described under
Diazepam Tablets applying separately to the plate 10 ~L of
each of the following solutions. For solution (1) dilute a
suitable volume of the injection with sufficient methanol to
produce a solution containing 0.10% wlv of Diazepam.
Solution (2) contains 0.10% wlv of diazepam BPCRS in
methanol.

TESTS
Acidity or alkallnity
pH, 6.2 to 7.0, Appendix V L.

ASSAY
To a volume containing 10 mg of Diazepam add 20 mL of
mixedphosphate bufferpH 7.0 and extract with four 20 mL
quantities of chloroform, passing each extract through the
same 5 g of anhydrous sodium sulfate. Combine the
chloroform extracts, dilute to 100 mL with chloroform and

Diazepam Preparations 111-525

mix. Evaporate 10 mL to dryness in a current of nitrogen,
dissolve the residue in 25 mL of 0.05M methanolic sulfunc
acid, mix and measure the absorbance of the resulting solution
at the maximum at 368 run, Appendix n B. Calculate the
content of CtJI13CINzO taking 151 as the value of
A(1 %, I cm) at me maximum at 368 nm.

STORAGE
Diazepam Injection should be protected from light.

Diazepam Oral Solution
Action and use
Benzodiazepine.

DEFINITlON
Diazepam Oral Solution is a solution of Diazepam in a
suitable flavoured vehicle.

The oralsolution complies with the requirements stated underOral
Liquids and with thefollowing requirements.

Content of diazepam, C1coH13CIN20
95.0 to 115.0% of the stated amount.

IDENTIFICATION
A. The lightabsorption, Appendix II B, in the range 320 to
400 om of the final solution obtained in the Assay exhibits a
maximum at 368 run. The light absorption in the range 230 to
330 run of a solution prepared by diluting 1 volume of the
final solution obtained in the Assay to 5 volwnes with
O.IM methanolic sulfwicacidexhibits two maxima, at 243 run
and 286 nm.

B. Carry out the method described under Related substances
applying separately to the plate 10 ~ of each of solution (I)
and solution (2) and using as solution (2) a 0.4% w/v
solution of diazepam BPCRS in ethanol (96%). After removal
of the plate, allow the solvent to evaporate and examine
under ultraviolet light (254 nm). The principal spot in the
chromatogram obtained with solution (1) corresponds to mat
in the chromatogram obtained with solution (2).

TESTS
Acidity
pH, 4.0 to 6.6, Appendix V L.

Related substances
Carry out in subdued light the method for thin-layer
chromatography, Appendix ill A, using silica gelGF254 as the
coating substance and a mixture of equal volwnes of ethyl
acetate and hexane as the mobile phase but allowing the
solvent front to ascend 12 ern above the line of application.
Apply separately to the plate 25 ~L of each of the following
solutions. For solution (1) add 40 mL of water to a volwne
of the oral solutiori containing 8 mg of Diazepam and extract
with three 50-mL quantities of ether. Wash the combined
ether extracts with 30 mL of IM sodium hydroxide followed by
two 40 rnL quantities of water. Shake the extract with
anhydrous sodium sulfate, filter, evaporate to dryness and
dissolve the residue in 2 mL of ethanol (96%). Solution (2)
contains 0.0080% wlv of 5-chloro-2-
methylaminobenzophenone BPCRS in ethanol (96%). Solution
(3) contains 0.0040% wlv of 3-<lmino-6-chloro-l-methyl-4
phenylquinalin-2-01 BPCRS in ethanol (96%). For solution (4)
dilute 2 mL of solution (I) to 100 mL with ethanol (96%)
and dilute 1 mL of the resulting solution to 10 mL with the
same solvent. After removal of the plate, allow it to dry in air
and examine under ultraviolet light (254 nm). In the
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chromatogram obtained with solution (1) any spot
corresponding to 5-chloro-2-methylaminobenzophenone is
not more intense than the spot in the chromatogram
obtained with solution (2) and any spot corresponding to
3-amino-6-ehloro-I-methyl-4-phenylquinolin-2-o1 is not more
intense than the spot in the chromatogram obtained with
solution (3). Any other secondary spot in the chromatogram
obtained with solution (1) is not more intense than the spot
in the chromatogram obtained with solution (4).

ASSAY
To a weighed quantity containing 1 mg of Diazepam add
25 mL of a mixture of equal volumes of 1M sodium hydroxide
and methanoland shake for 2 minutes. Extract with five
25 mL quantities of chloroform, shaking for 2 minutes each
time. Combine the chloroform extracts) shake with 5 g of
anhydrous sodiumsulfate and filter. Evaporate to dryness,
dissolve the residue in 25 mL of O.lM methanolic sulfuric add
and filter. Measure the absorbance of the filtrate,
Appendix II B, at the maximum at 368 om. Calculate the
content of Clf;lII3ClN20 taking 151 as the value of
A(1 %, 1 cm) at the maximum at 368 run. Determine the
weightper mL of the oral solution, Appendix V G, and
calculate the content ofC I6H 13CIN20 , weight in volume.

STORAGE
Diazepam Oral Solution should be protected from light.

Diazepam Rectal Solution
Action and use
Benzodiazepine.

DEFINITION
Diazepam Rectal Solution is a solution of Diazepam in a
suitable vehicle.

The rectal soluticn complies w,ih the requirements statedunder
Rural Preparations and wi'h thefollowing requiremenlS.

Content of diazepam, CJ~13C1N20
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, of the solution
obtained in the Assay exhibits a maximum at 368 nm.

B. Carry out the method for thin-layer chromatographyJ
Appendix ill AJ using silica gel G as the coating substance
and a mixture of 10 volumes of methanoland 100 volumes of
chloroform as the mobile phase. Apply separately to the plate
10 ~L of each of the following solutions. For solution (I)
dilute a suitable volume of the rectal solution with sufficient
methanol to produce a solution containing 0.10% wlv of
Diazepam. Solution (2) contains 0.10% w/v of
diazepam BPCRS in methanol. After removal of the plate)
spray it with a 10% vlv solution of suifuro: add in absolute
ethanol, heat at 1050 for 10 minutes and examine under
ultraviolellight (365 nm). The principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (2).

TESTS
Acidity or alkalinity
pH, 6.2 to 7.2, Appendix V L.

ASSAY
To a volume containing 10 mg of Diazepam add 20 mL of
mixed phosphate buffer pH 7.0 and extract with four 20 mL
quantities of chloroform, passing each extract through the
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same 5 g of anhydrous sodium sulfate. Combine the
chloroform extracts) dilute to 100 mL with chloroform and
mix. Evaporate 10 mL to dryness in a current of nitrogen,
dissolve the residue in 25 mL of 0.05.'.1 methanolic su/fun·c
acid, mix and measure the absorbance of the resulting solution
at the maximum at 368 nm, Appendix II B. Calculate the
content of Ct JI13CIN20 taking 151 as the value of
A(l %, 1 cm) at the maximum at 368 om.

STORAGE
Diazepam Rectal Solution should be protected from light.

Diazepam Tablets
Action and use
Henzodiazepine.

DEFINITION
Diazepam Tablets contain Diazepam.

The tablets complywith the requirements SUIted under Tablets and
with thefollowing requirements.

Content of diazepam, CI~nCIN20
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 230 to
350 om of the final solution obtained in the Assay exhibits
two maxima, at 242 nm and 284 run.
E. Carry out the method for thin-layerchromawgraphy,
Appendix III A, using the following solutions in methanol.

(I) Shake a quantity of the powdered tablets with sufficient
solvent to produce a solution containing 0.50% w/v of
Diazepam, allow to settle and decant the supernatant liquid.

(2) 0.5% wlv of diazepam BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to IS em.

(e) After removal of the plate, spray it with a 10% v/v
solution of sulfuric acid in absolute ethanol, heat at 105 0 for
10 minutes and examine under ultraviolet Jjght (365 nm).

MOBILE PHASE

10 volumes of methanoland 100 volumes of chloroform.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to mat in the chromatogram
obtained with solution (2).

TESTS
Related substances and decomposition products
Carry out the procedure in subdued light. Carry out the
method for thin-layer chromatography, Appendix III A) using
the following solutions in ethanol (96%).

(I) Shake a quantity of the powdered tablets containing
50 mg of Diazepam with 5 mL of solvent, filter and use
immediately.

(2) Dilute I volume of solution (I) to 50 volumes and use
immediately.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gd FZ54'

(b) Use the mobile phase as described below.
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(c) Apply 20 ~L of solution (I) and 5 ~L of solution (2).

(d) Develop the plate to 12 em.

(e) After removal oCthe plate, allow the solvent to evaporate
and examine under ultraviolet/ight (254 nm).

MOBILE PHASE

Equal volumes of ethyl acetate and hexane.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2).

Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII Bl.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

(1) After;45 minutes withdraw a sample of the medium and
measure the absorbance of a layer of suitable thickness of the
filtered sample, suitably diluted with O.1M hydrochloric acid if
necessary, at the maxirnwn at 286 run, Appendix II Busing
O.1M hydrochloric acidin the reference ceU.

DETERM.INATION OF CONTENT

Calculate the total content of diazepam, C16H 13ClN 20 " in
me medium taking 488 as the value of A(l %, 1 cm) at the
maximum at 286 nm.

Uniformity ofcontent
Tablets containing less than 2 mg and/or less than 2% wlw
of Diazepam comply with the requirement stated under
Tablets using the following method of analysis. To one tablet
add 1 mL of water, allow the tablet to disintegrate and stand
for 15 minutes. Add 80 mL ofa 0.5% w/v solution of sulfun"c
acid in methanol, shake for 15 minutes, add sufficient of me
methanolic sulfuric acid to produce 100 mL and filter.
Measure the absorbance of the filtrate at the maximum at
284 om, Appendix II B. Calculate the content of
C,. H 13CIN,O taking 450 as the value of A(l %, I em) at the
maximum at 284 om.

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 10 mg of Diazepam add 5 mL of water, mix and
allow to stand for J5 minutes. Add 70 mL of a 0.5% w/v
solution of sulfuric add in methanol, shake for 15 minutes, add
sufficient of the methanolic sulfuric acid to produce 100 mL
and filter. Dilute 10 mL of the filtrate to 50 mL with the
same solvent and measure the abwrbance of the resulting
solution at the maximum at 284 nm, Appendix IT B.
Calculate the content of C16H1.3C1N20 taking 450 as the
value of A(1%, 1 em) at the maximum at 284 nm.

STORAGE
Diazepam Tablets should be protected from light.

Diazoxide Preparations III-527

Diazoxide Injection
Action and use
Vasodilator; treatment of hypertension.

DEFINITION
Diazoxide Injection is a sterile solution of Diazoxide in Water
for Injections, prepared with the aid of Sodiwn Hydroxide.

The injection complies with the requirements stated under
Parenteral Preparations and with the/olwwing requirements.

Content of dlazoxlde, CaH 1C1NzOzS
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
To a volume containing 0.3 g of Diazoxide add 2 mL of
2M hydrochloric acid, stir, filter the precipitate and wash the
filter thoroughly with wateruntil the filtrate is free from acid.
The precipitate, after drying at 105°, complies with the
following tests.

A. The infrared absorption spearum, Appendix IT A, is
concordant with the reference spectrum of diazoxide (RS 094).

B. The light absorption, Appendix II B, in the range 230 to
350 run of a 0.001 % w/v solution in O.IM sodium hydroxide
exhibits a maximum only at 280 run.
C. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Use the injection, diluted if necessary, with methanol to
contain 0.02% w/v of Diazoxide.

(2) 0.02% wlv of diazoxide EPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GFm.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air until the
solvent has evaporated, examine under ultraviolet light
(254 nm) and then treat the plate by Method J and examine
again.

MOBILE PHASE

20 volumes of acetone, 30 volumes of ether and 50 volumes of
toluene.

CONFIRJ\LATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

TESTS
Alkalinlty
pH, 11.2 to 11.9, Appendix V L.

Related substances
Carry out me method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Use the injection diluted, if necessary, with O.1M sodium
hydroxide to contain 1.5% wlv of Diazoxide.

(2) Dilute I volume of solution (I) to 200 volumes with
O.IM sodium hydroxide.

CHROt\LATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGF254.

(b) Use the mobile phase as described below.

(c) Apply 5 ul, of each solution.
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(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air and
examine under ultraviolet light (254 nm).

MOBILE PHASE

7 volumes of IBM ammonia, 25 volumes of methanol and
68 volwnes of chloroform.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (0.5%).

ASSAY
To a volume containing 75 mg of Diazoxide add sufficient
O.lM sodium hydroxide to produce 500 mL. Dilute 5 mL to
100 mL with O.IM sodium hydroxide and measure the
absorbance of the resulting solution at the maximum at
280 nm, Appendix Il B. Calculate the content of
C.H,CIN20 2S taking 585 as the value of A(I %, I em) at
the maximum at 280 nm.

STORAGE
Diazoxide Injection should be protected from light.

Diazoxide Tablets
Action and use
Vasodilator; treatment of hypertension.

DEFINITION
Diazoxide Tablets containDiazoxide.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of diazoxide, CaH7ClNZOZS
92.5 to 107.5% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.2 g of
Diazoxide with 50 mL of absolute ethanol, filterand evaporate
me filtrate to dryness at a pressure of 2 kPa. The residue
complies with the following tests.

A. The lightabsorption, Appendix II B, in the range 230 to
350 run of a 0.001 % wlv solution in O.IM sodium hydroxide
exhibits a maximum only at 280 run.
B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) 0.02% w/v of the residue in methanol.
(2) 0.02% wlv of diazoxide EPCRS in me/hanoi.

CHROMATOGRAPHIC CONDITIONS

(a) Use silica gel GF2 54 as the coating.

(b) Use the mobile phase as described below.

(c) Apply 20 pL of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in air until the solvent has
evaporated, examine under ultraviolet light (254 nm) and then
treatthe plate by J.\I!.ethod I and examine again.

MOBILE PHASE

20 volumes of autone, 30 volwnes of ether, and 50 volumes
of toluene.

CONFIRM.ATION

The principal spot in the chromatogramobtained with
solution (1) corresponds in colour and intensity to that in the
chromatogram obtained with solution (2).
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TESTS
Related substances
Carryout the method for thin-layer chromatography,
Appendix III A, using me following solutions.

(1) Shake a quantity of the powdered tablets containing
0.75 g of Diazoxide with 40 mL of O.1AlSodium hydroxide for
30 minutes, filter and dilute the filtrate (Q 50 mL with
O.IM sodium hydroxide.

(2) Dilute I volume of solution (I) to 200 volumes with
O.IM sodium hydroxide.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gelGF,,. plate.
(b) Use the mobile phase as described below.

(c) Apply 5 ul, of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

7 volumes of 18M. ammonia, 25 volumes of methanol and
68 volumes of chloroform.

UMITS

Any secondary spot in the chromatogram obtained with
solution (I) is not more intense than the spot in the
chromatogram obtained with solution (2) (0.5%).

ASSAY
Weigh and powder 20 tablets. To a quantityof the powder
containing 50 mg of Diazoxide add 70 mL of methanol, shake
for 1 hour, add sufficient methanol to produce 100 ml., mix
and filter. Dilute 5 mL of the filtrate to 250 mL with
O.IM sodium hydroxide and measure the absorbance of the
resulting solution at the maximum at 280 run,
Appendix II B. Calculate the content of C.H,CIN20 2S
taking 585 as me value of A(l %, 1 em) at the maximwn at
280 run.

Dichlorophen Tablets
Action and use
Antihelminthic.

DEFINITION
Dichlorophen tablets contain Dichloropben.

The tablets romply Wlih the requirements statedunder Tablets and
wi'h thefollowing requirements.

Content of dichlorophen, C13HIOClzOz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.1 g
of dichlorophen with 50 mL ofO.IM sodium hydroxide for·
15 minutes, add sufficient O.IM sodium hydroxide to produce
100 rnl., centrifuge and dilute a suitable volume of the
supernatantliquid with O.IM sodium hydroxide to produce a
solution containing 0.002% w/v of dlchlorophen. The light
absorption of the resultingsolution, Appendix II B) in the
range 220 to 350 run exhibits two maxima, at 245 om and
304 run. The absorbances at the maxima are about 1.3 and
about 0.54, respectively.

B. Shake a quantity of the powdered tablets containing 0.2 g
of dichlorophen with a mixture of 5 mL of waleT and 5 rnL
of 5Msodium hydroxide, filter, cool in ice and add a solution
prepared by mixing 1 mL of sodium nitrite solution with a cold

J
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solution containing 0.15 mL of aniline in a mixture of 4 mL
of waterand 1 mL of hydrochloric acid. A reddish brown
precipitate is produced.

C. Fuse a quantity of the powdered tablets comaining 0.5 g
of dichlorophen with 2 g of anhydrous sodium carbonate, cool,
extract the residuewith water and filter. The filtrate yields
reaction A characteristic of chlorides, Appendix VI.

Related substances
Carry out me method for liquid chromatography,
Appendix ill D, using the following solutions. For solution
(1) shake a quantity of the powdered tablets containing
0.50 g of dichlorophen with 20 mL of methanol for
10 minutes,filter, add 7 mL of waterand dilute to 50 mL
with the mobile phase. Solution (2) contains 1.0% wlv of
dicbtorophen impuniy standardBPCRS in the mobile phase.
Solution (3) contains 0.0010% wlv of 4-chlorophenol in the
mobile phase.
The chromatographic procedure may be carried out using
(a) a stainless steel column (20 em x 4.6 mm) packed with
ocradecylsilyl silica gelfor chromarography (10 urn) (Spherisorb
ODS 1 is suitable), (b) as the mobilephase with a flowrate
of 1.5 mL per minute a mixture of 1 volume of gladal acetic
acid and 25 volumes of waterand sufficient methanol £0

producea chromatogram with solution(2) closelyresembling
the reference chromatogram supplied with the
impurity standard (75 volumes of methanol is usually suitable)
and (c) a detection wavelength of 280 nrn. Record the
chromatograms until all of the peaksnamedon the reference
chromatogram have emerged.

In the chromatogram obtained with solution (1) the area of
any peakcorresponding to 4-chlorophenol is not greater than
the area of the principal peak in the chromatogram obtained
with solution (3) (0.1%). Calculare the content of
4,4 ,-dichloro-2,2 I-(2-hydroxy-4-ch1oro-m~x:ylene-a.JCt:'-diyl)
diphenol and the sum of the nominal contents of any other
impurities, excluding4-chlorophenol, with reference to
dichlorophen using the declared contentof 4,4/-dichloro

2,2'-(2-hydroxy-4-eWoro-m-xylene-«,i1.'-diyl)diphenol in
diehlorophen impuriry standard BPCRS. The content of
4,4 I -dichloro-2,2' -(2-hydroxy-4-chloro-m-xylene-o:,a'-diyl)
diphenol does not exceed 8.0% wlw and the sum of the
nominal contents of any oilier impurities does not exceed
2% w/w.

ASSAY
Weigh and powder 20 rablets. Shake a quantity of the
powder containing 0.1 g of diehlorophen with 50 mL of
O.IM sodium hydroxide for 15 minutes and add sufficient
O.IM sadium hydroxide to produce 100 mL. Centrifuge, dilure
10 mL of the clear supernatant liquid ro 100 mL with
O.IM sodium hydroxide, dilute 20 mL of this solution to
100 mL with O.IM sadium hydroxide and measure the
absorbance of the resulting solutionat the maximum at
304 urn, Appendix II B. Calculate the content of
C"H IOC120 2 taking 275 as the value of A(I %, 1 em) ar the
maximum at 304 run.
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Diclofenac Prolonged-release Capsules
Prolonged-release Diclofenac Capsuies
Didofenac Prolonged-release Capsules from differenr
manufacturers) whilst complying with the requiremenu of the
monograph) are not interchangeable unless otherwise justifiedand
authorised:

DEFINITION
DiclofenacProlonged-release Capsules contain Diclofenac
Sodium.They are formulated so that the medicament is
released over a periodof several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Diclofenac Sodium.The dissolution
profile reflects the in vivo performance whichin rum is
compatible with the dosageschedule recommended by the
manufacturer.

The capsules comply with the requirements Slated underCapsules
and withthefollowing requirements.

Content of diclofenac sodium, C14Hl0ClzNNaOz
95.0 to 105.0%of the statedamount.

IDENTIFICATION
Add 0.5 mL of gladalacetic acid and 15 mL of methanol to a
quantity of the powdered capsule contentscontaining 0.15 g
of Diclcfenac Sodium and mixwith the aid of ultrasound for
40 minutes. Shake gentlyfor 1 minute, filter and collect the
filtrate in 15 mL of waur. Filtertheprecipitate (Whatman
GF/C is suitable) under reduced pressure, wash with four
5-mL quantities of waterand dryat 105° for 2 to 3 hours.
The infrared absorption spectrum of the dried precipitate,
Appendix IT A, is concordant with the reference spearum of
diclofenae (RS 096).

TESTS
Related substances
Carry out the method for liquidchnnnarography,
Appendix lIT D, using the following solutions.
To 30 volumes of aceronirrile for chromatography add
70 volumes of water (solvent A).

(I) Add 30 mL of solvent A to a quantity of the powdered
contents of the capsules containing 0.1 g of DicJofenac
Sodium and mix with the aid of ultrasound for J0 minutes
with occasional shaking. Cool, add sufficient solvent A to
produce 50 mL and filter (Whatman GF/C is suitable).

(2) Dilure 1 volume of solution (I) to 100 volumes with
solvent A and dilute 1 volume of this solution to 5 volumes
with solventA.
(3) 0.0005% wlv of dielofenoc sadium BPCRS and
0.0005% wlv of diclofenac impurity A BPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a srainless steel column (25 em x 4 rom) packed
with base-deactivated, end-copped octylsilyl silica gelfor
chnnnarography (5 urn) (Liehrospher RP Select B or
equivalent is suitable).
(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use ambient column temperature.
(e) Use a detection wavelength of 230 nm.
(I) Inject 20 ~L of each solution,
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MOBILE PHASE

A mixture of 5 volumes of tetrahydrofuran, 30 volumes of
acetonitrile and 65 volumes of 0.05M ammonium dihydrogen
orthophosphate, previously adjusted to pH 5.0 using
IBM ammonia.

When the chromatograms are recorded under the prescribed
conditions, the retention times are about 18 minutes for
diclofenac and about 26 minutes for diclofenac impurity A.
Continue the chromatography for 5 times the retention time
of diclofenac.

SYSTEM SUITABILITY

The test is not valid unless, in me chromatogram obtained
wirh solution (3), the resolution factor between the peaks
corresponding to diclofenacand diclofenacimpurity A is
at least 4.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard any peakwith an area less than 0.25 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Dissolve 6.8 g of potassium dihydrogen orthophosphate in
1000 mL of water and adjust the pH to 6.8 with 1M sodium
hydroxide (solution A). To a quantity of the mixed contents
of 20 capsules containing 100 mg of DiclofenacSodium add
10 mL of elhanol (96%) and mix with the aid of ultrasound
for 20 minutes or until completely dispersed. Add 150 mL of
solution A and mix with the aid of ultrasound for a further
20 minutes or until completely dispersed. Cool to room
temperature, dilute to 250 mL with solutionA and shake
thoroughly. Filter the resulting solution and dilute 5 mL to
100 mL withsolution A. Prepare a reference standard in the
following manner. Dissolve 50 mg of didofenac
sodium BPCRS in 10 mL of ethanol (96%) with the aid of
ultrasound for 5 minutes.Add 150 mL of solutionA and
mix with the aid of ultrasound for a further 5 minutes" Cool
to room temperature, dilute to 250 mL withsolutionA and
shake thoroughly. Dilute 5 mL of the resulting solution to
50 mL with solutionA. Measure the absorbance,
Appendix II B, of the solutions at 275 runusing in the
reference cell a 0.4% vlv solution of ethanol (96%) in
solutionA.
Calculate the contentof Cl4HIOCI2NNaOz in the capsules
using the absorbances at the maximum at 275 om and the
declared content of CI-tHlOCIzNNa02 in dklofenac
sodium BPCRS.

STORAGE
DiclofenacProlonged-release Capsules should be protected
from moisture.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed in the monograph for
DiclofenacSodium.
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Dielofenae Gel
Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
DiclofenacGel contains Diclofenac Diethylamine in a
suitable basis.
Thegelcomplies with the requirements statedunder Topical Semi
solidPreparations and Wlih the following requirements.

Content of diclofenac diethylamine, C18H12CJzNz02
95.0 to 105.0%of the stated amount.

IDENTIFICATION
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(1) Add to a quantity of the gel containing 50 mg of
DiclofenacDiethylamine 12.5 mL of 0.51\1 lithium chloride
and shakeuntil a homogeneoussuspension is obtained.
Add 12.5 mL of chloroform, shake briefly and mix with the
aid of ultrasound for 5 minutes. Allow to separate, filter the
chloroform layer through a glass fibre lilter (Whatman GF/C
is suitable) and use the filtrate.
(2) 0.2% wlv of didofenac diethylamine BPCRS in a mixture
of equalvolumes of 0.51\1 lIihium chloride and dichloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sHica gel60 (Merck silica gel 60 plates
aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 2 flL of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry it in a stream of wann air
for 10 minutes. Spray with ninhydrin solution and heat at 1100

for 15 minutes.

MOBILE PHASE

1 volumeof hydrochloric acid, 1 volume of water, 6 volumes of
glacial acetic acid and 11 volumes of ethylacetate.

CONFIRMATION

The two principal spots in the chromatogram obtained with
solution (1) correspond in position and colour to those in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquidchromarcgraphy,
Appendix ill D, using the following solutions.
(I) Shake a quantity of the gel containing 50 mg of
DiclofenacDiethylamine with 50 mL of acetone for
10 minutes,filterand evaporate the filtrate to dryness under
reduced pressure. Dissolve me residue in 10 mL of a mixture
of 40 volumes of water and 60 volumes of methanol, dilute
1 volume of this solution to 5 volum~s with the mobilephase
and lilter through a glass fibre lilter (Whatman GF/C is
suitable).

(2) Dilute I volume of solution (I) to 100 volumes with the
mobilephase.
(3) 0.1% wlv of didofenac sodium BPCRS and 0.1 % wlv of
diclofenac impurity A BPCRS in methanol. Dilute 1 volumeof
the resulting solution to 10 volumes using the mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octylsi/yl silica gelfor chromatography (5 lUO)
(end-capped Zorbax C8 is suitable).
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(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 om.

(I) Inject 20 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
1.5 times the retention time of diclofenac.

MOBILE PHASE

34 volumes of a mixture of equal volumes of a 0.1 % w/v
solution of orthophosphotic acid and a 0.16% w/v solution of
sodium dihydrogen orthaphosphate, adjusted to pH 2.5, and
66 volumes of methanol.

When the chromatograms are recorded under the prescribed
conditions, the retention rimes are about 25 minutes for
diclofenac and about 12 minutes for diclofenac impurity A.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution foetor between the peaks
corresponding to diclofenac and diclofenac impurity A is
at least 6.5.

LI.\UTS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than half the area
of the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any secondary peaks is not greater than
the area of the principal" peak in the chromatogram obtained
with solution (2) (1%).

Disregard any peak with an area less than 0.05 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) Shake a quantity of the gel containing 50 mg of
Diclofenac Diethylamine with 50 mL of acetone for
10 minutes, filter and evaporate the filtrate to dryness under
reduced pressure. Dissolve the residue in 100 mL of a
mixture of 40 volumes of waterand 60 volumes of methanol,
dilute 1 volume of this solution to 10 volumes with the
mobile phase and filter through a glass fibre filter (Whabnan
GF/C is suitable).

(2) 0.05% wlv of diclofenac sodium BPCRS in me/hanoi. Dilute
1 volume of the resulting solution to 10 volumes using the
mobile phase.

(3) 0.1 % wlv of didofenac sodium BPCRS and 0.1% wlv of
didofenac impun'ty A BPCRS in methanol. Dilute 1 volume of
the resulting solution to 10 volumes using the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mrn) packed
with end-capped octylsi/yl silica gelfor chromatography (5 urn)
(end-capped Zorbax C8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nrn.

(I) Inject 20 ~L of each solution.
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MOBILE PHASE

20 volumes of a mixture of equal volumes of a 0.1 % w/v
solution of onhophosphoric acidand a 0.16% wiv solution of
sodium dih,ydrogen onhophosphare, adjusted to pH 2.5, and
80 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions, the retention times are about 5 minutes for
diclofenac and about 4 minutes for diclofenac impurity A.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks
corresponding [0 diclofenac and diclofenac impurity A is
at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of CIsH22ChN202 in the gel using the
declared content of Cl.J-IlOCI2NNa02 in didofenac
sodium BPCRS. Each mg of CI4HroChNNa02 is equivalent
to 1.1609 mg of C 18H"CI2N20 2•

Diclofenac Gastro-resistant Tablets
Gastro-resistanr Diclofenac Tablets

Diclofenac Tablets

Action and use
Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Diclofenac Gastro-resistant Tablets contain Diclofenac
Sodium. They are made gasrro-reslscant by enteric-coating or
by other means.

The tablets comply with the requiremenu Slated underTablets and
with thefollowing requirements.

Content of diclofenac sodium, C14HlOCI2NNa02
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Remove the coating from 10 tablets and powder the cores.
Add 0.5 mL of glacial acetic acidand 15 mL of methanol to a
quantity of the powdered tablet cores containing 0.15 g of
Diclofenac Sodium and mix wilh the aid of ultrasound.
Shake gently for 1 minute, filter and collect the filtrate in
15 mL of water. Filter the precipitate under reduced pressure
(a Whabnan GF/C filter paper is suitable), wash with four
5-mL quantities of waterand dry at 1050 for 2 to 3 hours.
The infrared absorption spectrum of the dried precipitate,
Appendix II AJ is concordant with the reference spectrum of
diclofenac (RS 096).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Shake a quantity of the powdered tablets containing
50 mg of Diclofenac Sodium with 70 mL of the mobile
phase for 30 minutes, add sufficient of the mobile phase to
produce 100 mL, mix, centrifuge an aliquot and filter the
supernatant liquid through a 0.45-~m filter.

(2) Dilute 1 volume of solution (I) to 100 volumes with the
mobile phase and dilute I volume of this solution to
5 volumes with the mobile phase.
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(3) 0.0005% wi. of diclofenac sodium BPCRS and
0.0005% »dv of didcfenac impumy A BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 rom) packed
with end-capped ocladecylsilyl silica gelfor chromatography
(5 urn) (YMC Pack-pro CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of254 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 1.5 times the
retention time of diclofenac.

MOBILE PHASE

34 volumes of a mixture of equal volumes of a 0.1% w/v
solution of onhophosphotic acidand a 0.16% wlv solution of
sodium dihydrogen orthophosphate, adjusted (0 pH 2.5, and
66 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to diclofenac
(retention time about 25 minutes) are: impurity A, about 0.4
and impurity F, about 0.8.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between me peaks
corresponding to dlclofenacand diclofenac impurity A is
at least 6.5.

LIMITS

Identify the peak due to impurity A using the chromatogram
obtained with solution (3) and multiply the area of this peak
by a correction factor of 0.7. Identify the peak due to
impurity F using the relative retention time and multiply the
area of this peak by a correction factor of 0.3.

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of the secondary peaks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an area less than 0.25 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Carry out the method for liqm'd chromawgraphy,
Appendix III D, using the following solutions.

(I) Shake 10 tablets with 700 mL of methanol (50%) for
30 minutes with the aid of ultrasound, add sufficient mobile
phase to produce 1000 mL, centrifuge an aliquot and filter
the supernatant liquid through a 0.45-~m filter. Dilute the
filtrate with the mobile phase to produce a solution
containing 0.005% wlv of Diclofenac Sodium.

(2) 0.005% wi. of didofenac sodium BPCRS in the mobile
phase.

(3) 0.0005% wi. of dicJofenac sodium BPCRS and
0.0005% wi. of diclofenoc impurity A BPCRS in the mobile
phase.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octylsi/yl silica gelfor chromatography (5 pm)
(end-capped Zorbax C8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

20 volumes of a mixture of equal volumes of a 0.1% w/v
solution of onhophosphotic acidand a 0.16% w/v solution of
sodium dihydrogen onhophosphate, adjusted to pH 2.5, and
80 volumes of methanol.

When the chromatograms are recorded under the prescribed
conditions, the retention times are about 5 minutes for
diclofenac and about 4 minutes for diclofenac impurity A.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to diclofenac and diclofenac impurity A is
at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of C14HIOChNNa02 in the tablets
using the declared content of C1JIIOChNNa02 in didcfenac
sodium BPCRS.

STORAGE
Diclofenac Gasrro-reslstant Tablets should be protected from
moisture.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Diclofenac Sodium.

Diclofenac Prolonged-release Tablets
Prolonged-release Diclofenac Tablets

Didofenac Prolonged-release Tablets from different manufacturers,
whilst romplying with the requirements of the monograph, arenot
interchangeable unless otherwise justified and authorised.

Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Diclofenac Prolonged-release Tablets contain Dlclofenac
Sodium. They are formulated so that the medicament is
released over a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate me
appropriate release of diclofenac sodium. The dissolution
profile reflects the in vivo performancewhich in turn is
compatible with the dosage schedule recommended by the
manufacturer.

The tablets romply wt"th the requirements Slated under Tablets and
with thefollowing requirements.

Content of diclofenac sodium, CI..HloClzNNa02
95.0 to 105.0% of the stated amount.
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IDENTIFICATION
Remove the coating from 10 tablets and powder the cores.
To a quantity of the powdered tablet cores containing 0.15 g
of Diclofenac Sodium, add 0.5 mL of glacial acetic acidand
15 mL of methanol and mix with the aid of ultrasound. Shake
gently for 1 minute, filter and collect the filtrate in 15 mL of
walei'. Filter the precipitate under reduced pressure
(Whaunan GF/C filter paper is suitable), wash with four
5-mL quantities of waterand dry at 105 0 for 2 to 3 hours.
The infrared absorption spectrum of me dried precipitate)
Appendix II A, is concordant with the reference spearum of
diclofenac (RS 096).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Shake a quantity of the powdered tablets containing
50 mg of Diclofenac Sodium with 70 mL of the mobile
phase for 30 minutes, add sufficient of the mobile phase to
produce 100 ml.., mix, centrifuge an aliquot and filter the
supernatant liquid through a 0.45-Jlm filter.

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase and dilute 1 volume of this solution to
5 volumes\vith the mobile phase.

(3) 0.0005% wlv of didofenac sodium BPCRS and
0.0005% wlv of didofenac impurity A BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steelcolumn (25 cm x 4.6 mm) packed
with end-capped oetodecylsilyl silica gelfor chromatography
(5 urn) cYMC Pack-pro CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 run.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 1.5 times the
retention time of diclofenac.

MOBILE PHASE

34 volumes of a mixture of equal volumes of a 0.1 % wlv
solution of orthophosphon'c acidand a 0.16% wlv solution of
sodium dihydrogen orthophosphate, adjusted to pH 2.5, and
66 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions, the relative retention times with reference to
diclofenac (retention time about 25 minutes) are: impurity A,
about 0.4 and impurity F, about 0.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks
corresponding to diclofenac and diclofenac impurity A is
at least 6.5.

LIMITS

Identify the peak due to impurity A using the chromatogram
obtained with solution (3) and multiply the area of the peak
by a correction factor of 0.7. Identify the peak due to
impurity F using the relative retention time and multiply the
area of the peak by a correction factor of 0.3.

In the chromatogram obtained with solution (1):
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the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of aU the secondary peaks is not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard any peak with an area less than 0.25 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions.

(I) To a quantity of the powdered tablets containing 0.5 g of
Diclofenac Sodium add 800 mL of methanol and mix with
the aid of ultrasound. Dilute the resulting solution with the
mobile phase to produce a solution containing 0.005% w/v of
Diclofenac Sodium.

(2) 0.005% wlv of didofenac sodium BPCRS in the mobile
phase.

(3) 0.0005% wlv of didofenac sodium BPCRS and
0.0005% wlv of didofenac impun'ty A BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-eapped aety/si(yl silica gelfor chromatography (5 urn)
(Zorbax C8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

20 volumes of a mixture of equal volumes of a 0.1 % wlv
solution of phosphork acidand a 0.16% wlv solution of sodium
dihydrogen orthophosphate, adjusted to pH 2.5, and
80 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions, the retention times are about 5 minutes for
diclofenac and about 4 minutes for diclofenac impurity A.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (.3), the resolution between the peaks
corresponding to diclofenac and diclofenac impurity A is
at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of C14HlOCI2NNa02 in the tablets
using the declared content of C14HlOChNNa02 in diclojenac
sodium BPCRS.

STORAGE
Diclofenac Prolonged-release Tablets should be protected
from moisture.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Diclofenac Sodium.
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Dicycloverine Oral Solution
Action and use
Anticholinergic.

DEFINITION
Dicycloverine Oral Solution is a solution of Dicycloverine
Hydrochloride in a suitable flavoured vehicle.
Theoralsolution complies with the requirements Slated under Oral
Liquids and with thefollowing requirements.

Content of dicycloverlne hydrochloride, C19HJsNOz)
HCI
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. To a volume containing 0.1 g of dicycloverine
hydrochloride add 10 mL of ware, and I mL of hydllXhloric
acid, shakewith 30 rnLof etherand allow to separate. Extract
the aqueous layer with 30 mL of chloroform, wash the extract
with two 10 mL quantities of water and filter the chloroform
solution through anhydrous sodium sulfate. Evaporate the
filtrate to dryness, recrystallise the residue from hot aceume
and dry the precipitate at 105 0 for 30 minutes. The infrared
absorption spectrum of the residue, AppendixITA, is
concordant with the reference spectrum of dicycloverine
hydrocWoride (RS 098).

B. Acidify theoralsolution with 2M nitric acid and add silver
nitrate solution. A whiteprecipitate is produced.

TESTS
Related substances
Carry out the method for thin-layer chromatography,
AppendixIII A, using the following solutions.
(I) Add 10 mL of waW and I mL of hydllXhlori< acid to a
volume containing 0.1 g of dicycloverine hydrocWoride,
shakewith 30 mL of ether and allow to separate. Extract the
aqueous layer with 30 mL of dichloromethane, wash the
extract with two 10 mL quantities of water, shakewith
anhydrous sodium sulfate, filter (Whatman IPS paper is
suitable), evaporate the filtrate to dryness and dissolve the
residue in 4 mLof dU:hloromethane.
(2) Dilute I volume of solution (I) to 500 volumes with
dichloromethane.
(3) 0.1% wlv of each of dicydoven"ne hydrochloride BPCRS
and tropicamide BPCRS.in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gel. G
(b) Use the mobile phase as described below.

(c) Apply J0 Ill. of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry it in a current of warm air
and spray with dilute potassium iodcbismuthate solution.

MOBILE PHASE

5 volumes of 13.5M ammonia, 10 volumes of ethylacetate,
10 volumes of water and 75 volumes of propan-l-ol.

SYSTEM SUITABILITY

The test is not valid unless me chromatogram obtained with
solution (3) shows two clearly separated spots.

LIMITS

In the chromatogram obtained with solution (1):

any secondary spot is not more intense than the spot in the
chromatogram obtainedwith solution (2) (0.2%).

Disregard any spot remaining on the line of application.
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ASSAY
To a weighed quantity containing 5 mg of dicycloverine
hydrochioride add 5 mL of suifun'c acid 00%) and 2 mL of
O.02Mpotassium permangmuue, mix, allow to stand, add
20 mL of waterand 20 mL of chloroform to the decolourised
solution and titrate with 0.001'1 sodium dodecyl sulfare VS
using 1 mL of dimethyl yellow solution as indicator. Each mL
of 0.001'1 sodium dotkcylsulfare VS is equivalent to
0.3460 mg of C 19H"NO"HCI. Determine the weight permL
of the oral solution, Appendix V G, and calculate the content
of C19H35N02,HCl, weightin volume.

STORAGE
Dicycloverine Oral Solutionshould be protected from light.

Dicycloverine Tablets
Action and use
Anticholinergic.

DEFINITION
Dicycloverine Tablets containDicycloverine Hydrochloride.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements,

Content of dlcycloverine hydrochloride, Cl~]sN02'
HCI
92.5 to 107.5% of the statedamount.

IDENTIFICATION
A. Extract a quantity of the powdered tablets containing
0.2 g of Dicycloverine Hydrochloride with 20 mL of
chloroform, filter, evaporate the filtrate to dryness, recrystallise
the residue from acewne and dryat 1050 for 4 hours.
The infrared absorption spectrum of the residue, AppendixII A,
is concordant with the reference spearum of dicycloverine
hydrochloride (RS 098).

B. Shakea quantity of the powdered tablets containing
10 mg of Dicycloverine Hydrochloride with 5 mL of water
and 0.2 mL of 2M nitric acid, IiIter and add 0.5 mL of silver
nitrate solution to the filtrate. A whiteprecipitate is produced.

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix ill AJ using the following solutions.
(I) Shake a quantity of the powdered tablets containing 0.2 g
of Dicycloverine Hydrochloride with 8 mL of waterand
2 mL of 13.5M ammonia, extract with two 20-mL quantities
of dichloromethane, shakewith anhydrous sodium sulfate, filter
(Whatman IPS paper is suitable), evaporate the filtrate to
dryness and dissolve the residue in 4 mL of dichloromethane.
(2) Dilute I volume of solution (I) to 500 volumes with
dkhloromerhane.
(3) 0.1 % wlv of each of dicycloverine hydllXhloride BPCRS
and tropicamide BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC SIlica gel G plate.

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 cm.

Ce) After removal of the plate,dry in a current of warm air
and spray with dilute potassium iodobismuthate solution.

J
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MOBILE PHASE

5 volumes of 135M ammonia, 10 volwnes of ethylacetate,
10 volwnes of water and 75 volumes of propan-l-ol.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

LIMITS

In the chromatogram obtainedwith solution (1), any
secondary spot is not more intense thanthe spot in the
chromatogram obtained with solution (2) (0.2%).

ASSAY
Weigh and powder20 tablets. To a quantity of the powder
containing 30 mg of Dicycloverine Hydrochloride add 20 rnL
of waterand shake. Add 10 mL of 1M su/fun'c acid, I mL of
dimethylyellow solution and 40 mL of chloroform, shake and
titrate with 0.004'1 sodium dodecyl sulfat< VS, shaking
vigorously and allowing the layers to separate aftereach
addition, until a permanent orange-pink colour is produced
in the chloroform layer. Each mL of 0.004'1 sodium dodecyl
sulfate VS is equivalent to 1.384 mg of C19H35N02JHCI.

Diethylamine Salicylate Cream
DEFINlTION
Diethylamine Salicylate Cream is a dispersion of
Diel:hylamine Salicylate in a suitable basis.
The cream complies with the requirements stated under Topko/
Semi-solid Preparations and with thefollowing requirements.
Content of diethylamine sallcylate, CI1H17N03
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To 5 g add 50 mL of 2M sodium hydroxide, shake well and
filter. Acidify 30 mL of the filtrate with 2M hydrochloric acid,
cool and allow to stand. The infrared obsorptien spectrum of
the resulting precipitate, after recrystallisation from waterand
drying at 105°J AppendixII A, is concordant with the
reference spectrum of salicylic acid (RS 316).

B. To 5 mL of the filtrate obtained in test A, add 10 mL of
waterand 0.05 mL of iron(lII) chloride solution Rl. A deep
violet colour is produced.
C. Mix 3 g with 25 mL of chlorolonn and shake with 20 mL
of 0.1'1 hydrochloric acid. To the acidic layer add 10 mL of
2M sodium hydroxide and boil. Diethylamine vapour is
evolved, which turns moist redlitmus paper blue.

ASSAY
To a quantity containing 50 mg of diethylamine salicylate
add 30 mL of 0.5'1 sodium hydroxide and 15 mL of ethanol
(96%), mix, heat under a reflux: condenser for 30 minutes
and cool. To the resulting mixture add 20 mL of
1M hydrochloric acid, mix, dilute to 250 mL with water and
filter. Shake 15 mL of the filtrate with 25 mL of chloroform
for 2 minutes. To 5 mL of the chloroform layer add 10 mL
of iron(l1I) nitrate solution and shake for 5 minutes. Centrifuge
the aqueous layer and measure the absorbance at the
maximum at 530 nm, Appendix II B) using iron(JII) nitrate
solutWn in the reference cell. Calculate the content of
salicylate as salicylic acid, C7H603, from the absorbance
obtainedbyrepeating the operation using 15 mL of a
0.013% w/v solution of salicylic acid in O.02M hydrochloric
acid, beginning at the words 'Shake 15 mL. ..'. Each g of
salicylic acid is equivalent to 1.530 g of CllH17N 0 3 .
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Diethylcarbamazine Tablets
Action and use
Aotihelminthic.

DEFINITION
Diethylcarbamazine Tablets containDiethylcarbamazine
Citrate.
The tablets comply with the requirements seated under Tablets and
with thefollowing requirements.

Content of diethylcarbamazine citrate, CloH21NlO,
C.H.0,
95.0 [0 105.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing 0.15 g
of Diethylcarbamazine Citrate add 15 mL of ethanol (96%),
shake for 5 minutes, filter and evaporate the filtrate to
dryness. To the residueadd 10 mL of 2M sodium hydroxide,
filter if necessary) and extract with three lO-mL quantities of
dichloromethane. Dry the combined extracts overanhydrous
sodium sulfate, filterand evaporate. The infrared absorption
spectrum of the oily residue,Appendix II A, is concordant
with the reference spectrum of diethylcarbamazine (RS 411).

B. In the test for related substances, the chromatogram
obtained withsolution (1) shows a peakwith the same
retention time as the peak due to citric acid in the
chromatogram obtainedwith solution (3).

TESTS
Dissolution
Complywith therequirements for Monographs of the British
Pharmacopoeia in the disso/un'on lest for tablets and capsules.
Appendix XU Bf, using Apparatus 2. Use as the medium
900 mL of waterand rotate the paddleat 50 revolutions per
minute. Carry out the method for liquid chromatography,
Appendix III D. Dissolve 31.24 g of potassium dihydrogen
onhophosphate in water, add sufficient waterto produce
1000 mL and mix (solution A). Solution (I) contains
0.0025% wlv of d;"thy1carbamazine citrate BPCRS in
solution A.For solution (2) dilute 10 mL of the filtered
dissolution medium with an equal volumeof a 6.248% wlv
solution of potassium dihydrogen orthophosphate, filterand
dilute with solution A to produce a solutionexpectedto
containabout 0.0025% wlv of Diethylcarbamazine Citrate.
The chromatographic procedure described underAssay may
be used.
Calculate the total content of diethylcarbamazine citrate,
CIOH21N30,C6HsO" in the medium using the declared
content ofCloH21N30,C6H807 in diethylcarbamazine
citrate BPCRS.

Dimethylpiperazine and methylpiperazine
Carry out the method for thin-layer chromatography,
Appendix ill A, using silica gel G as the coating substance
and a mixture of 5 volumes of 13.5M ammonia, 30 volumes
of butan-2-one and 65 volumesof methanol as the mobile
phase. Allow the solvent front to ascend 12 cm abovethe
line of application. Apply separately to the plate 20 ~L of
each of the following solutions. For solution (1) shake a
quantity of the powdered tablets containing 0.50 g of
Diethylcarbamazine Citrate with 20 mL of methanol and
filter. For solution (2) dissolve 0.05 g of diethylcarbamazine
citrate BPCRS in methanol and dilute to 2.0 mL with the
same solvent. For solution (3) dissolve 10 mg of
methylpiperazine in methanol and dilute to 200 mL with the
same solvent. For solution (4) dissolve 10 mg of
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dimethylpiperazine in methanoland dilute to 200 mL with the
same solvent. Dry the plate at 1050 and expose to iodine
vapour for 30 minutes. Any spots corresponding to
methylpiperazine and dimethylpiperazine in me
chromatogram obtained with solution (J) are not more
intense than the spots in the chromatogram obtained with
solutions (3) and (4) respectively (0.2% of each).

Related substances
Weigh and finely powder 20 tablets. Dissolve 31.24 g of
potassium dihydrogen orthophosphate in water, add sufficient
water to produce 1000 mL and mix (solution A). Carry out
me method for liquidchromatography, Appendix III D J using
the following solutions. For solution (1) shake a quantity of
the powdered tablets containing 0.3 g of Diethylcarbamazine
Citrate in J00 mL of solution A, centrifuge and use the dear
supernatant liquid. For solution (2) dilute 1 volume of
solution (1) to 100 volumes with solution A and further
dilute 1 volume of the resulting solution to 10 volumes with
solution A to produce a solution containing 0.0003% w/v
Diethylcarbamazine Citrate. Solution (3) contains 0.2% wlv
of ctnic acid in solution A.
The chromatographic procedure described under Assay may
be used.

The area of any secondary peak in the chromatogram obtained
with solution (1) is not greater than the area of the principal
peak in the chromatogram obtained with solution (2) (0.1%).
Disregard any peak with the same retention time as citric
acid in the chromatogram obtained with solution (1).

ASSAY
Weigh and finely powder 20 tablets. Dissolve 31.24 g of
potassium dihydrogen orthophosphate in water, add sufficient
water lO produce 1000 mL and mix (solution A). Carry out
the method for liquidchromawgraphy, Appendix ill D, using
the following solutions. For solution (I) dissolve a quantity of
the powdered tablets containing 25 mg of
Diethylcarbamazine Citrate in 100 mL of solution A, shake
and filter. Dilute 10 volumes to 50 volumes with solution A.
Solution (2) contains 0.005% wlv diethylazrbamazine
citrate BPCRS in solution A.

The chromatographic procedure may be carried out using
(a) a stainless steel column (15 cm X 3.9 nun) packed with
octadecylsilyl silica gelfor chromatography (5 IUD) (Waters
Symmetry is suitable), (b) as the mobile phase with a flow
rate of 0.8 mL per minute a mixture of 100 mL of methanol
and 900 mL of a solution containing 109 of potassium
dihydrogen orthophosphate in 1000 mL of waterand (c) a
detection wavelength of 220 nm.

Calculate the content of ClOHzIN30,C~807in the tablets
using the declared content of ClOHzIN30,C6Hs07 in
diethylcarbamazine citrate BPCRS.

Diethylstilbestrol Tablets
Acdon and use
Estrogen.

DEFINITION
Diethylstilbestrol Tablets contain Diethylstilbestrol.

The tablets comply wilh the requirements stared under Tab/us and
with thefollowing requiremenrs.

Content of diethylstilbestrol, C1sH2002
90.0 to 110.0% of the stated amount.
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IDENTIFICATION
Extract a quantity of the powdered tablets containing 3 mg
of Diethylstilbestrol with ether, filter and evaporate the filtrate
to dryness. The residue complies with the following tests.

A. The light absorption, Appendix II B, in the range 230 to
350 om of a 0.002% wlvsolution in absolute ethanolexhibits
a maximum only at 241 nm.
B. The light absorption, Appendix II B, in the range 230 {Q

450 om of the irradiated solution prepared as directed in the
Assay exhibits two maxima, at 292 run and 418 run.

C. Dissolve 0.5 mg in 0.2 mL of glacial acetic acid, add 1 mL
of orthophosphoric add and heat in a water bath for 3 minutes.
A deep yellow colour is produced which almost disappears
on dilution with 3 mL of glacial acetic acid (distinction from
dienoestrol).

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 5 mg of Diethylstilbestrol add 50 mL of absolute
ethanol, shake for 15 minutes) add sufficient absolute ethanol
to produce 100 mL and centrifuge. Dilute 20 mL of the
clear supernatant liquid to 50 mL with absolute ethanol and to
25 mL of the resulting solution add 25 mL of a solution
prepared by dissolving I g of dipotassium hydrogen
orthophosphate in 55 mL of water. Transfer a portion of the
mixture to a 1 em, closed quartz cell, place the cell 10 em
from a 15-watt, short-wave, ultraviolet lamp and irradiate for
10 minutes. Measure the absorbance of the irradiated solution
at the maximum at 418 om, Appendix II B, and calculate the
content of ClsHzoOz from the absorbance obtained by
repeating the operation using diethyhtilbestrol Bl'CRS in place
of the powdered tablets.

STORAGE
Diethylstilbestrol Tablets should be protected from light.

Diflucortolone Cream
Action and use
Glucocorticoid.

DEFINITION
Difluconolone Cream contains Diflucortolone Valerate in a
suitable non-oily basis.

The cream complies with the requirements statedunder Topical
Semi-solid Preparations and with thefollowing requirements.

Content of diflucortolone valerate, C27H36F20S
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layerchromatography,
Appendix ill A, using a silica gel 60 FZ54 precoated plate
(Merck silica gel 60 plates are suitable) and a mixture of
2 volumes of diethylamine, 50 volwnes of cydohexane and
50 volumes of ethyl acetate as the mobile phase. Apply
separately to the plate 10 Il1. of each of the following
solutions. For solution (1) disperse a quantity of the cream
containing 1 mg of Diflucortolone Valerate in 5 mL of
dichloromethane by heating on a water bath, shake vigorously
for 15 seconds) cool in ice, filter the dispersion and use the
filtrate. Solution (2) contains 0.02% wlv of dijlucarU!Wne
valerate BPCRS in dichloromethane. Solution (3) contains a
mixture of equal volumes of solutions (1) and (2). Develop
the chromatogram twice drying the plate in air for
15 minutes between developments. After removal of the
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plate, allow it to dry in air for 15 minutes and examine under
ultraviolet light (254 nm). The principal spot in the
chromatogram obtained with soiution (1) corresponds to that
in the chromatogram obtained with solution (2).
The principal spot in the chromatogram obtained with
solution (3) appears as a single compact spot.

E. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to diflucortolone valerate in the chromatogram obtained
with solution (1).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, injecting 20 Il1. of each of the following
solutions. For solution (1) dissolve 20 mg of diflucorrolone
valerate BPCRS in a 0.02% wlv solution of doconolone
hexanoate BPCRS (internal standard) in methanol and dilute
to 200 mL with the internal standard solution. Add 30 mL
of methanol £0 10 mL of the resulting solution and dilute to
50 mL with water. For solution (2) add 40 mL of methanol to
a quantity of the cream containing 1 mg of Diftucortolone
Valerate, disperse by heating on a water bath at 600 for
5 minutes and shake for 30 seconds. Add 10 mL of water,
cool in ice' for 10 minutes and filter. Prepare solution (3) in
the same manner as solution (2) but adding 10 mL of a
0.02% wlv solution of docortolone hexanoate BPCRS in
methanol and 30 mL of methanol.
The chromatographic procedure may be carried out using
(a) a stainless steel column (30 em x 3.9 mm) packed with
end-capped octade<ylsilyl silica gelfor chromatography (I0 urn)
(pjlondapak C 18 is suitable), (b) as the mobile phase with a
flow rate of 2 mL per minute a mixture of 250 volumes of
waterand 750 volumes of methanol and (c) a detection
wavelength of 254 run.

Calculate the content of C21H36F20j in the cream using the
declared content of C21H3~20j in diflucortolone
valerate BPCRS.

Diflucortolone Oily Cream
Action and use
Glucocorticoid.

DEFINITION
Diftucortolone Oily Cream contains Diflucortolone Valerate
in a suitable oily basis.

The cream complies with the requirements Slated under Topical
Semi-solid Preparations and with thefollowing requirements.

Content of diflucortolone valerate, C27H3~20S
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using a silica gel 60 F254 precoated plate
(Merck silica gel 60 plates are suitable) and a mixture of
2 volumes of diethylamine, 50 volumes of cydohexane and
50 volumes of ethyl acetate as the mobile phase. Apply
separarely to the plate 20 Il1. of each of the following
solutions. For solution (1) disperse a quantity of the cream
containing 1 mg ofDiftucortolone Valerate in 10 mL of
dichloromethane by heating on a water bath, shake vigorously
for 1 minute, cool in ice, filter the dispersion and use the
filtrate. Solution (2) contains 0.01% wlv of diflucortorone
valerate BPCRS in dichloromethane. Solution (3) contains a
mixture of equal volumes of solutions (I) and (2). Develop
the chromatogram twice drying the plate in air for
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15 minutes between developments. After removal of the
plate, allow it to dry in air for 15 minutes and examine under
uitravioiet fight (254 nm). The principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (2).
The principal spot in the chromatogram obtained with
solution (3) appears as a single compact spot.

E. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to diftucortolone valerate in the chromatogram obtained
with solution (I).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, injecting 20 JIL of each of the following
solutions. For solution (1) dissolve 20 mg of diflucortolone
valerate BPCRS in a 0.02% w/v solution of docondone
hexanoate BPCRS (internal standard) in methanol and dilute
to 200 mL with the internal standard solution. Add 30 mL
of methanol to 10 mL of the resulting solution and dilute to
50 mL with water. For solution (2) add 40 mL of methmlOl to
a quantity of the cream containing 1 mg of Diflucortolone
Valerate, disperse by heating on a water bath at 600 for
5 minutes and shake for 30 seconds. Add 10 mL of water.J
cool in ice for 10 minutes and filter. Prepare solution (3) in
the same manner as solution (2) but adding 10 mL of a
0.02% w/v solution of docortolone hexanoate BPCRS in
methanol and 30 mL of methanol.
The chromatographic procedure described under
Diftucortolone Cream may be used.

Calculate the content of C21H36F205 in the cream using the
declared content of C21H3~205 in difluconolone
valerate BPCRS.

Diflucortolone Ointment
Action and use
Glucocorticoid.

DEFINITION
Difluconolone Ointment contains Diflucortolone Valerate in
a suitable basis.

The ointment complies with the requirements Slated underTopical
Semi-solid Preparations and with thejollowing requirements.

Content of diflucortolone valerate, C27H3cY20S
90.0 to 110.0% of the stated amount.

IDENnFlCATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Disperse a quantity of the ointment containing 1 mg of
Diflucortolone Valerate in 5 rnL of dichlortimethane by heating
on a water bath, shake vigorously for 15 seconds, cool in ice,
filter the dispersion and use the filtrate.

(2) 0.02% wlv of diflucorlolone ualenue BPCRS in
dichloromethane.
(3) A mixture of equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel60 GF254 (Merck silica gel
60 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ILL of each solution.

(d) Develop the plate ro 15 cm.

(e) After removal of the plate, dry in air for 15 minutes.
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STORAGE
Digoxin Injection should be protected from light.

Paediatric Digoxin Injection
Action and use
NaIK-ATPase inhibitor; cardiac glycoside.

Extemporaneous preparation
The following directions apply.

Dissolve the Digoxin in the Ethanol (80 per cent) and add
the Propylene Glycol, a solution of the Citric Acid
Monohydrate and the Disodiwn Hydrogen Phosphate
Dodecahydrate in Water for Injections and add sufficient
Water for Injections to produce 100 mL Sterilise by heating
in an autoclave.
The injection complies with the requirements slated under
Parenteral Preparations and with thefollowing requirements.
Where appropriate} the injection also complies with the
requirements statedunder Unlicensed }tIedicines.

Content of digoxin, C41~4014
0.0090 to 0.0110% wlv.

IDENTIFICATION
Evaporate 5 mL to dryness) dissolve the residue in I mL of
glacial acetic acidcontaining 0.01 % w/v of iron(lIl) chloride

IDENTIFICATION
Evaporate 2 mL to dryness, dissolve the residue in 1 mL of
glacial acetic acidcontaining 0.01 % wiv of iron(iii) chloride
and cautiously add 1 mL of sulfuric acidwithout mixing.
A brown ring) free from red colour, is produced at the
interface and) after a short time, an indigo colour is produced
in the upper layer.

TESTS
Acidity or alkalinity
pH, 6.7 to 7.3, Appendix V L.

ASSAY
Transfer 20 mL to a separating funnel containing 10 mL of
water. Make alkaline with 51\1 ammonia and extract with four
25 mL quantities of chloroform, Wash each extract with the
same 10 mL of water. Evaporate the combined chloroform
extracts to dryness on a water bath, dry the residue at 105°
for 15 minutes, cool, dissolve the residue in 5 mL of a
mixture of 65 volumes of chloroform and 35 volumes of
methanol and add 20 mL of glacial acetic add (solution A).
To 5 mL of a 0.2% w/v solution of digoxin EPCRS in glacial
acetic add add I0 mL of a mixture of 65 volumes of
chloroform and 35 volumes of methanol and sufficient glacial
acetic add to produce 50 mL (solution B). Dilute 5 mL of
solution A to 25 mL with digoxin reagent, mix) aUow to stand
for 2 hours and measure the absorbance of the resulting
solution at 590 nm, Appendix II B, using waterin the
reference cell. Calculate the content of C4JH64014 from the
absorbance obtained by treating 5 mL of solution B at the
same time and in the same manner.

lOmg
12.5 mL
40mL
75 mg
0.45 g

Sufficient to produce 100 mL

Digoxin
Ethanol (80 per cent)
Propylene Glycol
Citric Acid Monohydrnte
Disodium Hydrogen Phosphate
Dodecahydrnte
Water for Injections

DEFINITION

(f) Place the plate in the same tank using the mobile phase as
described below.

(g) After removal of the plate, dry in air for IS minutes and
examine under ultraviolet light (254 nm).

MOBILE PHASE

2 volumes of diethylamine, 50 volumes of cyclohexane and
50 volumes of ethyl acetate.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2). The principal spot
in the chromatogram obtained with solution (3) appears as a
single compact spot.

H. In the Assay) the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to diflucortolone valerate in the chromatogram obtained
with solution (I).

ASSAY
Carry out the method for liquidchromarography,
Appendix ill D, using the following solutions.

(1) Dissolve 20 mg of dijlucortolone valerate BPCRS in a
0.02% w/v solution of docondone hexanoate BPCRS (internal
standard) in methanol and dilute to 200 mL with the internal
standard solution. Add 30 rnL of methanol [Q ] 0 mL of the
resulting solution and dilute to 50 mL with water.
(2) Shake a quantity of the ointment containing] mg of
Diftuconolone Valerate with 10 mL of a 0.02% w/v solution
of doconolone hexanoate BPCRS in methanol and add 30 mL
of methanol. Disperse by heating on a water bath at 60° for
5 minutes and shake for 30 seconds. Add 10 mL of water,
coo] in ice for 10 minutes and filter.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with end-capped ocladecylsi/yl silka gelfor chromatography
(10 pm) (~Bondapak CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

250 volumes of water and 750 volumes of methanol.

DETERMINATION OF CONTENT

Calculate the content of C27H3~20S in the ointment using
the declared content of C27H36F20S in dijluamolone
valerate BPCRS.

Digoxin Injection
Action and use
Na IK.-ATPase inhibitor; cardiac glycoside.

DEFINITION
Digoxin Injection contains Digoxin 0.025% wlv in a suitable
vehicle.

The injection complies with the requirements Slated under
Parenteral Preparations and with thefo/iO'wing requirements.

Content of digoxin, C41H64014
0.0237 to 0.0263% w/v.
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and cautiously add 1 mL of sulfuric acid without mixing.
A brown ring, free from red colour, is produced at the
interface and, after a short time, an indigo colour is produced
in the upper layer.

Acidity or alkalinity
pH, 6.7 to 7.3, Appendix V L.

ASSAY
Transfer 50 mL to a separating funnel containing 10 mL of
water. Make alkaline with SM ammoniaand extract with four
25-mL quantities of chloroform. Wash each extract with the
same 10 mL of water. Evaporate the combined chloroform
extracts to dryness on a water bath, dry the residue at 1050

for 15 minutes, cool, dissolve the residue in 5 mL of a
mixture of 65 volumes of chloroform and 35 volumes of
methanol and add 20 mL ofglacial acetic acid (solution A).
To 5 mL of a 0.2% wlv solution of digoxin EPCRS in glacial
acetic acidadd 10 mL of a mixture of 65 volumes of
chloroform and 35 volumes of methanol and sufficient glacial
acetic add to produce 50 mL (solution B). Dilute 5 mL of
solution A to 25 mL with digoxin reagent, mix, allow to stand
for 2 hours and measure the absorbance of the resulting
solution at 590 nm, Appendix II B, using waterin the
reference cell. Calculate the content of GIIHM014 from the
absorbance.obtained by treating 5 mL of solution B at the
same time and in me same manner.

STORAGE
Paediatric Digoxin Injection should be protected from light.

Paediatric Digoxin Oral Solution
Action and use
NaIK-ATPase inhibitor; cardiac glycoside.

DEFINITION
Paediatric Digoxin Oral Solution is a solution containing
0.005% wlv of Digoxin in a suitable flavoured vehicle.

Paediatric Digoxin Oral Solution should not be diluted.

The oralsolution complies with the requirements srated under Oral
Liquids and with thefollowing requirements.

Content of digoxin, C41H64014
0.0045 to 0.0055% wlv.

IDENTIFICATION
Extract 5 mL with four 20 mL quantities of chlorofonn,
washing each extract with the same 10 mL of water,
evaporate the combined extracts to dryness and dissolve the
residue in 1 mL of glacial acetic acidcontaining 0.01 % wlv of
iron(IlI) chloride hexahydrate. Cautiously add I mL of sulfuric
acid without mixing. A brown ring, free from red colour, is
produced at the interface and, after a short time, an indigo
colour is produced in the upper layer.

Acidity or alkalinity
pH, 6.8 to 7.2, Appendix V L.

ASSAY
Extract 100 mL with four 25 mL quantities of chlerofonn,
washing each extract with the same 5 mL of water, and
evaporate me combined extracts to dryness. To the residue
add 3 rnLof absolute ethanol and carefully evaporate to
dryness on a water barb with the aid of a gentle current of
air. Repeat the evaporation using a further 3 mL of absolute
ethanol and cool. Dissolve the residue in 5 mL of a mixture
of 65 volwnes of chloroform and 35 volumes of methanol, add
20 mL of glacial acetic acidand filter if necessary. Dilute
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5 mL of the filtrate to 25 mL with digoxin reagent, allow to
stand for 2 hours and measure the absorbance of the resulting
soiution at the maximum at ;90 nm, Appendix Il B.
Calculate the content of C.U H M O l4 from the absorbance
obtained by carrying out the operation at the same time but
using a solution prepared by mixing 5 mL of a 0.2% w/v
solution of digoxin EPCRS in glacial acetic acidwith 10 mL of
a mixture of 65 volumes chlorofonn and 35 volumes of
methanol and adding sufficient glacial acetic acid to produce
50 mL, beginning at the words 'Dilute 5 mL of the filtrate
••• I and using waterin the reference cell.

STORAGE
Paediatric Digoxin Oral Solution should be protected from
light.

Digoxin Tablets
Action and use
NaIK-ATPase inhibitor; cardiac glycoside.

DEFINITION
Digoxin tablets contain digoxin.

The tablets romplywith therequirements stated under Tablets and
with thefollowing requirements.

Content of digoxin, C41H64014
90.0 to 110.0% of the stated amount.

IDENTIFICATION
To a quantity of the powdered tablets containing 0.25 mg of
Digoxin, add 1 mL of glacial aau·cacidcontaining 0.01% wlv
of iron(llI) chloride hexahydrate, shake for a few minutes, filter
through sintered glass and cautiously add I mL of sulfuric
acid without mixing. A brown ring, free from red colour, is
produced at the interface and, after a short time, an indigo
colour is produced in the upper layer.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in me dissolution testfor tablets and capsules,
Appendix XII Bt, placing six tablets in the basket, using as
the medium 600 mL of water freshly prepared by distillation
and rotating the basket at 120 revolutions per minute for
60 minutes. Withdraw a sample of 5 mL of the medium.
Filter the sample through a membrane filter disc with a
nominal pore size not greater than 0.8 1J1Il, discarding the
first 1 mL of the filtrate, and transfer 1 mL to a 10 mL
graduated flask. Add 3 mL ofa 0.1% w/v solution ofL
ascorbic acid in methanol and 0.2 mL of a 0.009M solution of
hydrogen peroxide, prepared by accurately diluting hydrogen
peroxide solution (100 vol) that has been standardised by
titration with 0.02M potassium permanganate VS, mix and
dilute to volume with hydrochloric acid. After exactly 2 hours
measure the fluorescence of the solution, Appendix II E, using
an excitation wavelength of 360 om and an emission
wavelength of 490 om and setting the instrument to zero
with waterand to 100 with. a solution prepared at the same
time as the test solution in the following manner. Dilute
2.5 mL of a 0.100% wlv solution of digoxin EPCRS in ethanol
(80%) to 100 mL with water, dilute the resulting solution
further with water to produce a solution containing in 1 mL
an amount of Digoxin equal to one-hundredth of the
strength of the tablets being examined, transfer 1 mL of the
solution to a 10 mL graduated flask and carry out the
operation described above, beginning at the words 'Add
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3 mL ... '. The amount of digoxin, C41HM014> per tablet in
solution is not less than 75% of the stated amount.

Unltormiry of content
Tablets containing less than 2 mg and/or less than 2% w/w
of Digoxin comply with the requirements stated under
Tablets using the following method of analysis. For tablets
containing 0.125 mg of digoxin, place one tablet in 5 mL of
waterat 37°, agitate to disintegrate, add 28 mL of ethanol
(96%), shake for I hour and add sufficient ethanol (80%) to
produce 50 mL. For tablets containing more or less than
0.125 mg of Digoxin carry out the same procedure but using
correspondingly greater or smaller quantities of water, ethanol
(96%) and echanol (80%). Filter the resulting solution
through a suitable membrane filter disc with a nominal pore
size not greater than 0.8 urn, discarding the first few mL of
the filtrate, and transfer 1.0 mL to a 10 mL graduated flask.
Add 3 mL of a 0.1 % w/v solution of L-QScorbic acid in
methanol, 0.2 mL of a 0.0091\1 solution of hydrogen peroxide
prepared by accurately diluting hydrogen peroxide solution
(100 vol) that has been standardised by titration with
0.02M potassium permanganate VS, mix and dilute to volume
with hydrochloric acid. After exactly 2 hOUIS measure the
fluorescence of the solution, Appendix II E, using an excitation
wavelength of 360 om and an emission wavelength of
490 run and setting the instrwnent to zero with water.
Calculate the content of digoxin, C41H640141 from the
fluorescence obtained by carrying out the operation at the
same time using a solution containing 2.5 ug per mL of
digoxin EPCRS in "hanoi (80",1,) and beginning at the words
'transfer 1.0 rnL ...'.

ASSAY
Weigh and finely powder 20 tablets. To a quantity of the
powder containing 1.25 mg of Digoxin add 3 rnL of water,
swirl to disperse the powder and allow to stand for
10 minutes swirling occasionally. Add 25 mL ofglacial acetic
acid, shake for 1 hour and filter (Whatman No.1 paper is
suitable), discarding the first few mL To 4 mL of the filtrate
add I mL of dimethyl sulfoxide, dilute to 25 mL with
xanthydrol reagent, mix well and allow to stand in the dark for
4 hOUIS (solution A). At the same time prepare two further
solutions in the same manner but using for solution B 4 mL
of digoxin standard solution and for solution C 4 mL of a
mixture of 25 volwnes of glacial acetic acidand 3 volumes of
waterand beginning at the words 'add 1 mL of dimethyl
sulfoxide ...'. Measure the absorbanus of solutions A and Bat
the maximum at 545 nm, Appendix II B, using solution C in
the reference cell.

Dihydrocodeine Injection
Action and use
Opioid receptor agonist; analgesic.

DEFINITION
Dihydrocodeine Injection is a sterile solution of
Dihydrocodeine Tartrate in Water for Injections.

The injection complies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of dlhydrocodeine tartrate, CI8H2:JNOJ,C~606
95.0 to 105.0% of the stated amount

IDENTIFICATION
Carry out the following procedure protected from light. To a
volume of the injection containing 0.1 g of Dihydrocodeine
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Tartrate add 2 mL of water, mix with the aid of ultrasound
and filter. Add 4 mL of dichloromethane and 0.5 mL of strong
sodium hydroxide solution to the filtrate, mix and centrifuge.
Isolate the lower layer and evaporate to dryness. The infrared
absorption spectrum of the dried residue, Appendix II A, is
concordant with the reference spectrum of dihydrocodeine
(RS 102).

TESTS
Acidity
pH, 3.0 to 4.5, Appendix V L.

Related substances
Carry out the following test protected from light Carry out
the method for liquid chromawgraphy, Appendix ill D, using
the following solutions in the mobile phase.

(1) Dilute a quantity of the injection to produce a solution
containing 0.1% w/v of Dihydrocodeine Tartrate.

(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.04% wlv each of dihydrorodeine tartrate BPCRS and
codeine phosphate BPCRS.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oaylsilyl silica gelfor chnnnaUJgraphy (5 urn) (Hypersil
Gold C8 is suitable).

(b) Use isocratic elution and the mobile phase descnbed
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 284 nm.
(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 4 times the
retention time of dihydrocodeine.

MOBILE PHASE

To 1.0 g of sodium hepranesulfanare, add 10 mL ofglacial
auric acidand 4 mL of a solution containing 5 mL of
tn·elhylamine diluted to 25 mL with a mixture of equal
volumes of acetonitrile and water. Add 170 mL of aceumim7e
and dilute to 1000 mL with waler.
When the chromatograms are recorded under the prescribed
conditions, the retention relative to dihydrocodeine (retention
time about 11 minutes) of codeine is about 1.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
dihydrocodeine and codeine is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any .peak corresponding to codeine is not greater
than the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);

the area of any other secondary peaks is not greater than
0.6 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.3%).

the sum of the areas of any secondary peaks is not greater- than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).
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ASSAY
Carry out the following procedure protected from light.
Carry out the method for iiquidchromatography,
Appendix III D, using the following solutions in the mobile
phase.

(1) Dilute a volume of the injection containing 25 mg of
Dihydrocodeine Tartrate to 25 mL with mobile phase and
filter. Dilute 1 volume to 10 volumes.

(2) 0.01 % wlv of dihydrocodeitre tartrate BPCRS.
(3) 0.04% wlv each of dihydrocode/tre tartrate BPCRS and
codeine phosphate BPCRS.

CHROMATOGRAPHlC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in me chromatogram obtained
with solution (3), the resolution between the peaks due to
dihydrocodeine and codeine is at least 2.0.

DETERM.INATION OF CONTENT

Calculate the content of C18H2~03JC4H606) in the
injection, using the declared content of CIsH23N03JC4H606
in dihydrocodeitre tamate BPCRS.

STORAGE
Dihydcocodeine Injection should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Dihydrocodeine
Tartrate. '

Dihydrocodeine Oral Solution
Action and use
Opioid receptor agonist; analgesic.

DEFINITION
Dihydrocodeine Oral Solution is a solution of
Dihydrocodeine Tartrate in a suitable flavoured vehicle.

The oralsolution complies with the requirements Slated underOral
Liquids and with thefollowing requirements.

Content of dihydrocodeine tartrate, CU~H2~OJ'
C.,H.O.
95.0 to 105.0% of the stated amount

IDENTIFICATION
Carry out the following procedure protected from light. To a
volwne of the oral solution containing 20 mg of
Dihydrocodeine Tartrate add 10 mL of waterand extract
with two 25-mL quantities of cydohexone. Discard the
cyclohexane extracts, add 3 mL of 5M sodium hydroxide to the
aqueous layer, mix and extract with 25 mL of cydohexane.
Wash the cyclohexane layer with 10 mL of wattr, shake with
anhydrous sodium sulfate and filter. Wash the filter with
cyclohexane and evaporate the combined filtrate and washings
to dryness. Dissolve the residue in 1 mL of dkhloromethane
and apply 0.2 mL dropwise on to the surface of a disc
prepared using 0.3 g ofpotassium bromide, allowing the
solvent to evaporate between applications, and dry the disc at
50° for 2 minutes, The infrared absorptUm spearum,
Appendix II A, is concordant with the reference spectrum of
dihydrocodeine (RS 102).
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TESTS
Related substances
Carry out tile following test protected from light. Carry out
the method for liquidchromatography, Appendix III D, using
the following solutions In the mobile phase,

(1) Dilute a quantity of the oral solution to produce a
solution containing 0,1 % wlv of Dihydrocodeine Tartrate.

(2) Dilute 1 volume of solution (I) to 200 volumes.

(3) 0.04% wlv each of dihydrowdeine tamate BPCRS and
codeine phosphate BPCRS.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROi\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octylsilyl silica gelfor chromatography (5 pm) (Hypersil
Gold C8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature,

(e) Use a detection wavelength of 284 nm.

(t) Inject 20 ~L of each solution.

MOBILE PHASE

Mob,7e phase A To 1.0 g of sodium heplanesuljonate, add
10 mL of glacial acetic acidand 4 mL of a solution containing
5 mL of In'ethylamine diluted to 25 mL with a mixture of
equal volumes of acetonitrile and water. Add 170 mL of
acetonitrile and dilute to 1000 mL with waler,

Mobue phase B acetonitrile

Time Mobile phase A Mobile phase Comment

(Minutes) (% vlv) B

(% vlv)

0-20 100 0 isocratk:

20-25 100-1020 0-.80 linear gradient

25-40 20 80 lsocranc

40-45 20--)100 80....0 linear gradient

45-50 100 0 re-equilibration

When the chromatograms are recorded under me prescribed
conditions, the retention relative to dihydrocodeine (retention
time about 11 minutes) of codeine is about 1.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
dihydrocodeine and codeine is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to codeine is not greater
than the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than
0.6 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.3%).

the sum of the areas of any secondary peaksis not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).
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ASSAY
Carryout the following procedure protected from light,
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Disperse a weighed quantity of the oral solution
containing 25 mg of Dihydrocodeine Tartrate in 25 mL of
mobilephaseA and filter. Dilute 1 volume to 10 volumes
with mobile phaseA.
(2) 0.01 % wlv of dihydrocodeine tartrate BPCRS in water.

(3) 0.04% wlv each of dihydrocodeine tartrate BPCRS and
codeine phosphate BPCRS in mobile phase A.

CHROMATOGRAPHIC CONDITIONS

Use the conditions described under Related substances.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
dihydrocodeine and codeine is at least 2.0.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral solution,
Appendix V G, and calculate the content of C1sH23NO)J

C4H606, weight in volume, using the declared content of
C18H,,NO,, C.H.O. in dihydrocodeine tartrate BPCRS.

STORAGE
Dihydrocodeine Oral Solutionshould be protected from
light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listedunderDihydrocodeine
Tartrate.

Dihydrocodeine Prolonged-release
Tablets
Action and use
Opioid receptor agonist; analgesic.

DEFINITION
Dihydrocodeine Prolonged-release Tabletscontain
Dihydrocodeine Tartrate. They are formulated so that the
medicament is released over a periodof several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Dihydrocodeine Tartrate.
The dissolution profile reflects the in ttivo performance which
in turn is compatible with the dosageschedule recommended
by the manufacturer.
The tablets comply with the requirements scated under Tablets and
with thefollowing requirements.

Content of dlhydrocodeine tartrate, C18H2~03,C.JI606

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Carry out the following proceduse protected from light.
Mix a quantity of the powdered tablets containing 0.1 mg of
Dihydrocodeine Tartrate and 4 mL of waterwith the aid of
ultrasound and filter. Add 4 rnL of dichloromettum« and
0.5 mL of strong sodium hydroxide solution to the filtrate} mix
and centrifuge. Isolate the lower layer and evaporate to
dryness. The infrared absorption spearum of the dried residue}
Appendix II A, is concordant with the reference sjJeCtl1lm of
dihydrocodeine (RS 102).
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TESTS
Related substances
Carry out the following testprotected from light.
Carry out the method for liquid chromatography}
Appendix ill DJ using the following solutions in the mobile
phase.
(I) Mix a quantity of the powdered tablets containing 50 mg
of Dihydrocodeine Tartrate and 25 mL of the mobile phase
with the aid of ultrasound} diluteto 50 mL and filter.
(2) Dilute 1 volume of solution (I) to 200 volumes.

(3) 0.04% wlv each of dihydrocodeine tartrate BPCRS and
codeine phosphate BPCRS.
(4) Dilute 1 volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column(25 cm x 4.6 mm) packed
with octy/silyl Silica gelfor chromatography (5~m) (Hypersil
Gold C8 is suitable).

(b) Use isocraric elutionand the mobile phase described
below.
(c) Use a flow rateof I mL perminute.
(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of284 nm.
(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 4 times the
retention time of dihydrocodeine.

MOBILE PHASE

To 1.0 g of sodium heptanesulfonate, add 10 rnL ofglacial
acetic acidand 4 mL of a solution containing 5 mL of
m'ethylamine diluted to 25 mL with a mixture of equal
volumes of acetonitrile and water. Add 170 mL of acetonitrile
and dilute to 1000 mL withwater.
When the chromatograms are recorded under the prescribed
conditions} the retention relative to dihydrocodeine (retention
time about II minutes) of codeine is about I.I.

SYSTEM SUITABILITY

The test is not valid unless} in the chromatogram obtained
with solution (3)} the resolution between thepeaksdue to
dihydrocodeine and codeine is at least 2.0.

LIMITS

In the chromatogram obtained withsolution (I):

the area of any peakcorresponding to codeine is not greater
than the area of the principal peakin the chromatogram
obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than
0.6 times the area of theprincipal peakin the chromatogram
obtained with solution (2) (0.3%).

the sum of the areas of anysecondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained withsolution
(4) (0.1%).

ASSAY
Carry out the following procedure protected from light.
Weigh and powder 20 tablets. Carry out the method for
liquidchromaUJgraphy, Appendix ill D, using the following
solutions in the mobilephase.
(I) Dissolve a quantity of thepowdered tablets containing
50 mg of Dihydrocodeine Tartrate in 25 mL of mobile phase
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with the aid of ultrasound and dilute to 50 mL. Dilute
1 volume to 10 volumes.

(2) 0.01% wlv of dinydrocodsine tartrate BPCRS.

(3) 0.04% wlv each of dihydrocodeine tartrate BPCRS and
codeine phosphate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The [est is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
dihydrocodeine and codeine is at least 2.0.

DETERi\UNATION OF CONTENT

Calculate the content of ClsH23N03,C."H606 in the tablets
using the declared content of ClsH23N03lGtH606 in
dihydrocodeine IartraU BPCRS.

STORAGE
Dihydrocodeine Prolonged-release Tablets should be
protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Dihydrocodeine
Tartrate.

Dihydrocodeine Tablets
Action and use
Opioid receptor agonist; analgesic.

DEFINITION
Dihydrocodeine Tablets contain Dihydrocodeine Tartrate.

The tablets comply wilh the requirements stated underTablets and
with thefolknuing requirements.

Content of dihydrocodeine tartrate, CUH2;JN03,C.alIt,06
95.0 to J05.0% of the stated amount.

Carry out the following procedures protected from light.

IDENTIFICATION
Mix a quantity of the powdered tablet containing 0.1 mg of
Dihydrocodeine Tartrate and 4 mL of water with the aid of
ultrasound and filter. Add 4 mL of dichloromethane and
0.5 mL of strong sodium hydroxide So/UIUm to the filtrate, mix
and centrifuge. Isolate the lower layer and evaporate to
dryness. The infrared absorption spearum of the dried residue,
Appendix II A) is concordant with the reference spectrum of
dihydrocodeine (RS 102).

TESTS.
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2 rotating the paddle at 50 revolutions per
minute.
(b) Use 900 mL of O.l", hydrochloric acid, at a temperature of
37°) as the dissolution medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
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(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with the dissolution
medium if necessary, to produce a solution expected to
contain 0.0033% wlv of Dihydrocodeine Tartrate.

(2) 0.0033% wlv of dihydrocodeine tartrate BPCRS in the
dissolution medium.

(3) 0.04% wlv each of dihydrocodeine tartrate BPCRS and
codeine phosphate BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octylsilyl silica gelfor chromawgraphy (Sum} (Hypersil
Gold C8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 284 nm.

(!) Inject 50 ~L of each solution.

(g) Allow the chromatography to proceed for 4 times the
retention time of dihydrocodeine.

MOBILE PHASE

To 1.0 g of sodium heptanesuifontue, add 10.0 mL of glacial
acetic acidand 4.0 mL of a solution of 5.0 mL of triethylamine
diluted to 25.0 mL with a mixture of equal volumes of
acetonitrile and waler. Add 170 mL of acetonitrile and dilute to
1000 mL with water.
When the chromatograms are recorded under the prescribed
conditions) the relative retention of codeine with reference to
dihydrocodeine (retention time about 11 minutes) is
about 1.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
dihydrocodeine and codeine is at least 2.0.

DETERMINAnON OF CONTENT

Calculate the total content of CHJ{2~03,C4H606' in the
medium from the chromatograms obtained and using the
declared content of ClsH23N03,C4H606, in dihydrocodeine
tartrate BPCRS.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in the mobile
phase.
(1) Dissolve a quantity of the powdered tablets containing
50 mg of Dihydrocodeine Tartrate and 25 mL of the mobile
phase with the aid of ultrasound, dilute to 50 mL and filter.

(2) Dilute 1 volume of solution (I) to 200 volumes.

(3) 0.04% wlv each of dihydrocodeine tartrate BPCRS and
codeine phasphate BPCRS.

(4) Dilute I volume of solution (2) to 5 volumes.

CHROI\1ATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used) but with an injection volume of 20 J.tL.
When the chromatograms are recorded under the prescribed
conditions, the retention relative to dihydrocodeine (retention
time about 11 minutes) of codeine is about I.J.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3» the resolution between the peaks due to
dihydrocodeine and codeine is at least 2.0.
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LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to codeine is not greater
than the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than
0.6 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.3%).

the sum of the areas of any secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

Disregard any peak with an area less than me area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidcI,romalography, Appendix III D, using the following
solutions in the mobile phase.

(1) Dissolve a quantity of the powdered tablets containing
50 mg of Diliydrocodeine Tartrate and 25 mL of mobile
phase with the aid of ultrasound, dilute to 50 mL with
mobile phase. Dilute 1 volume to 10 volumes with mobile
phase.

(2) 0.01% w/v of dihydrocodeine tartrate BPCRS.
(3) 0.04% w/v each of dihydrocodeine tartrate BPCRS and
codeine phosphate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may he used, but with an injection volume of 20 J.lL.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
dihydrocodeine and codeine is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of ClsH23NOJ,C4H606 in the tablets
using the declared content of C18H2~03,C4H606in
dihydroccdeine tartrate BPCRS.

STORAGE
Dihydrocodeine Tablets should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Dihydrocodeine
Tartrate.

Diltiazem Oral Suspension
NOTE: This monograph has been developed ta ""ler unlicensed
formulations.

Action and use
Calcium channel blocker.

DEFINITION
Diltiazem Oral Suspension is a suspension of Diltiazem
Hydrochloride in a suitable flavoured vehicle.

The oralsuspension with the requirements Slated underOral
Liquids and with thejollClWing requirements. Where appropriate,
the oralsuspension also complies with the requirements stated
under Unlicensed AIedidner.
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Content of diltiazem hydrochloride, C22HuiN20-lS,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions in
dichloromethane.
(I) Dilute a quantity of the oral suspension containing 50 mg
of Diltiazem Hydrochloride to 25 ml., shake, allow the layers
10 separate, centrifuge an aliquot of the lower layer and use
the lower layer.

(2) 0.2% wlv of dt1tiazem hydrochloride BPCRS.
(3) Equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel F254. preccatedplate (Merck silica gel 60
F254 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry it in air and examine
immediately under ultraviolet light (254 nm).

MOBILE PHASE

I volume of 5Macetic acid, 6 volumes of water, 20 volumes of
dichloromethane and 24 volumes of absolute ethanol.

SYSTEM SUITABILlTY

The test is not valid unless the chromatogram obtained with
sol.ution (3) shows a single compact spot.

CONFIRt'rlATION

The principal spot in the chromatogram obtained with
solution (1) corresponds 10 that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 3.7 to 4.7, Appendix V L.

Dissolution
Complies with the requirements stated under Unlicensed
Medicines, Oral Suspensions. Use a volume of the oral
suspension containing one dose.

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions prepared in the
mobile phase immediately before use.

(1) Shake a weighed quantity of the oral suspension
containing 12 mg of Diltiazem Hydrochloride in 70 mL for
30 minutes, dilute to 100 mL and filter (a 0.45-J.1m PTFE
filter is suitable).

(2) 0.012% wlv of dt1tiazem hydrodlloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with octadecylsilyl silica gd jor chromatography (5 prn)
<ltBondapak CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 240 nm.
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(I) Inject 20 ~L of each solution.

MOBILE PHASE

25 volumes of a 0.116% wlv solution of (1S)-(+)-IO
camphorsulfonic acid in O.lMsodium acetate, previously
adjusted to pH 6.2 withO.lM sodium hydroxide, 2S volumes
of methanol and 50 volumes of acetonitrile.

DETERJ.\UNATION OF CONTENT

Determine the weight per mL of the Oral Suspension,
Appendix V G, and calculate the content of C22H2~204SJ
H'Cl, weightin volume, using the declared content of
CnH,J',04S,HCI in dlltiazem hydrochloride BPCRS.

STORAGE
Diltiazern Oral Suspension should be protected from light.

Diltiazem Prolonged-release Tablets
Prolonged-release DiltiazemTablets
Dikiazem Prolonged-release Tablets from different manufacturers
containing mCffe than 60 mg of Diltiazem Hydrochloride, whilst
Cf»!Iplying with the requirements of themonograph, are not
interchangeable unless otherwise justified and authorised.

Action and use
Calciumchannelblocker.

DEFINITION
DiltiazemProlonged-release Tablets containDildazern
Hydrochloride. They areformulated so thatthe medicament
is released over a period of several hours.

PRODUCTION
A suitable dissolutiontest is carried out to demonstrate the
appropriate release of DiltiazemHydrochloride.
The dissolution profile reflects the in vivoperformance which
in tum is compatible with me dosageschedule recommended
by the manufacturer.
The tablets comply with the requirements statedunder Tablets and
wilh the following requirements.

Content of diltiazem hydrochloride, C22H2~204S,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 50 mg of Diltiazem
Hydrochloride with 25 mL of methanol for 15 minutesand
filter thtough a 0.45-~m PTFE filter.

(2) 0.2% w/v of diltiazem hydrochloride BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a sili<a gel F254 precoated plate (Merck silica gel 60
F254 plates aresuitable).
(b) Use the mobile phase described below.

(c) Apply 10 ur, of each solution.

(d) Develop the plate to 10 em.

(e) Afterremoval of the plate, dryin airand examine under
ultravWlet light (254 nm).

MOBILE PHASE

1 volume of 5M acetic acid, 3 volumes of water, 10 volumes of
dichloromethane and 12 volumes of absolute ethanol.
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CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds to that in the chromatogram
obtained with solution (2).
B. In the Assay, the chromatogram obtainedwith solution
(1) is similar to thatof the principal peak in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in methanol
(50%) prepared immediately beforeuse.
(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 0.12 g of Diltiazem
Hydrochloride with 70 mL, dilute to 100 mL and filter
thtough a 0.45-~m PTFE filter. Dilute I volume of the
resulting solution to 5 volumes.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.024% wlv of diltiazem impuritystandardBPCRS.

(4) 0.00024% wlv of diltiazem impurityF BPCRS.

(5) Dilute I volume of solution (2) to 10 volumes..

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with octadecyhilyl silica gelfor chromarography (3 urn) (Hypersil
BDS is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 240 run.
(f) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed fer 5 times the
retention time of diltiazem.

MOBILE PHASE

5 volumes of absolute ethanol, 25 volumes of acetonitrile and
70 volumes of a phosphate buffer prepared by dissolving
6.8 g of potassium dihydrogen orrhophosphote in 250 mL of
water, adding 0.1 mL ofN,N-dimethyloctylamine and
sufficient water to produce 1000 mL and adjusting the pH to
4.5 with 2M orthophosphoric acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
diltiazem impurity A and diltiazem is at least 3.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeakcorresponding to impurity F is not
greater than the corresponding peakobtained in the
chromatogram obtained with solution (4) (1.0%)j

the area of any othersecondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of all secondary peaks is not greater than
1.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.5%).

Disregard any peakwith an area less than the areaof the
principal peak in the chromatogram obtained with solution
(5) (0.1%).
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ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions prepared in methanol (50%) immediately before use.

(1) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 50 mg of Diltiazem
Hydrochloride with 70 mL for 20 minutes, cool to room
temperature, dilute to 100 mL and filter through a 0.45-J..Iffi
YI'FE filter. Dilute 1 volume of the resulting liItrate to
5 volurnes.

(2) 0.01 % wlv of dilriazem hydrochloride BPCRS.

(3) 0,01 % wlv of diltiaeem impun'Cy standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
diltiazem impurity A and diJtiazem is at least 4.0.

If necessary, adjust the concentration of N,N
dimethyloctylamine in the mobile phase.

DETERMINATION OF CONTENT

Calculate the content of C22H26Nz04S,HCI in the tablets
using the declared content of C22H2~204S,HCIin diltiazem
hydrochloride BPCRS.

IMPURITlliS
The impurities limited by the requirements of this
monograph include those impurities listed under Diltiazem
Hydrochloride.

Dimenhydrinate Tablets
Action and use
Histamine H, receptor antagonist; antihistamine.

DEFINITION
Dimenhydrinate Tablets contain Dimenhydrinate.

The tablets comply with the requirements stared under Tablets and
with rhe following requirements.

Content of dimenhydrinate, Cl1HuNO,C7H7CINot02
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.1 g of
Dimenhydrinate with 10 mL of a mixture of equal volumes
of chloroform and etherfor 5 minutes, filter and evaporate the
filtrate to an oily residue on a water bath. Add 3 mL of ether
to the residue and scratch the interface between the residue
and the ether gently with a glass rod until crystals appear in
the liquid. Transfer the suspension of crystaUine material in
ether to a watch glass, aUow the solvent to evaporate in a
current of air and dry the residue at 60°. The infrared
absorption spearum of the residue, Appendix IT A, is
concordant with the reference spectrum of dimenhydrinate
(RS 104).

TESTS
Theophylline and substances related to
diphenhydramine
Carry out the method for thin-layer chromawgraphy)
Appendix ill A, using the following solutions.

(1) Shake a quantity of the powdered tablets containing 0.1 g
of Dimenhydrinate with three 10-mL quantities of chiorofonn,
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filter, evaporate the combined filtrates almost to dryness and
dissolve the residue in 5 mL of chloroform.

(2) Dilute 1 volume of solution (I) to LOO volumes with
chloroform.

(3) 0.010% wlv of lheophyUine in chloroform.

CHROi\lATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GFZ54.

(b) Use me mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.
(e) After removal of me plate, dry in a current of cold air and
examine under ultraviolet light (254 11m) (first examination).
Spray me plate with potassium iodobismuthate solution, allow it
to dry in air and spray with hydrogen peroxide solution (lO voO
and examine in daylight (second examination).

MOBILE PHASE

1 volume of 13.5M ammonia, 9 volumes of methanoland
90 volumes of dichloromethane.

UMITS

In the first examination:

any spot corresponding to theophyUine in the chromatogram
obtained with solution (1) is not more intense than the spot
in the chromatogram obtained with solution (3) (0.5%).

In the second examination:
any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (1%).
Disregard any spot extending from the line of application to
an Rfvalue of about 0.1.

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powder containing 0.1 g of Dimenhydrinate as completely as
possible in 20 mL of water, add 10 mL of 5Mammonia, mix,
extract with successive quantities of 15,15) 15, 10 and
10 mL of etherand wash the combined extracts with 10 mL
of water. Evaporate the ether, warm the residue with 10 mL
of ethanol (96%) until dissolved, cool, add 50 mL of O.OIM
hydrochloric acid VS and titrate the excess of acid with O.OJM
sodium hydroxide VS using methyl red mixed solution as
indicator. Each mL of O.OIM hydrot:h/oric acid VS is
equivalent to 4.700 mg ofCI7H2INO,C7H7ClNoj02'

Dimercaprol Injection
Action and use
Chelating agent for use in heavy metal poisoning.

DEFINITION
Dimercaprol Injection contains 5% wlv of Dimercaprol in a
suitable vehicle.

The injection complies with the requirements suued under
Parenteral Preparations and W1ih thefollowing requirements.

Content of dimercaprol, C3H sO S2
4.75 to 5.25% wlv.

CHARACTERISTICS
A bright, pale yellow solution.

TESTS
Acidity
Shake with an equal volume of waterfor 2 minutes and aUow
to separate. The pH of the aqueous layer, after filtration
through neutral filter paper, is 4.5 to 65, Appendix V L.
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Refractive index
1.482 to 1.486, Appendix V E.

Weight per mL
0.940 to 0.955 g, Appendix V G.

ASSAY
To 1 g add 20 mL of O.lM hydrochloric acidand titrate with
O.05M iodine VS. Each mL of O.OSM iodine VS is equivalent to
6.21 mg of C,H.OS,. Use the weight per mL of the injection
to calculate the percentage wlv of C3HsOS2 .

STORAGE
Dimercaprol Injection should be protected from light.

LABELLING
The label states (1) the nature of the solvent; (2) that the
preparation is intended for intramuscular injection only.

Dinoprostone Oral Solution
NOTE: This monograph has ~&m developed to cover unlicensed
formulations.

DEFINITION
Dinoprostone Oral Solution is a solution of Dinoprostone in
a suitable aqueous vehicle. It is intended to be diluted before
use.
The oralsolution complies with the requirements slated underOral
Liquids and with thejollowing requirements. Where appropriate..
the oralsolution also complies with the requirements statedunder
Unlicensed Media"nes.

Content of dinoprostone, C2oH'320S
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Evaporate about 20 mL of the oral solution to 15 mL
under a stream of nitrogen, extract the remaining solution
with two 5-mL quantities of chlor%nn, combine the
chloroform extracts and evaporate almost to dryness using a
rotary evaporator. The infrared absorption spectrum of the
resulting solution, Appendix IT A, is concordant with the
reference spearum of dinoprostone (RS 448).
B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Prostaglandin A,
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions. The solutions
should be injected immediately after preparation.

(1) Dilute a quantity of the oral solution with sufficient
methanal (60%) to produce a solution containing 0.01 % wlv
of Dinoprostone.

(2) Dilute 1 volume of solution (1) to 10 volumes with
methanol (60%) and funher dilute 1 volume to 10 volumes
with methanol (60%).

(3) Dissolve 1 mg of dinoprostone EPCRS in 100 ~L of
1Msodium hydroxjde (the solution becomes brownish-red),
allow to stand for 4 minutes and then add 150 J1L of
1M acetic acid (a yellowish-white opalescent solution is
produced). Dilute the resulting solution to 5 mL with
methanol (60%) and further dilute 1 mL of this solution to
10 mL with methanol(60%). The solution contains a mixture
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of prostaglandin A, (Ph. Eur. impurity D) and prostaglandin
B, (Ph. Eur. impurity E).

CHRO&lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octadecj,/sjlyl silica gelfor chromatography
(5 urn) (Kromasil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 30".

(e) Use a detection wavelength of 210 nm.

(I) Inject 200 ~IL of each solution.

MOBILE PHASE

40 volumes of a 1% vlv solution of triethylamine, adjusted to
pH 2.3 with orthophosphoric acid, and 60 volumes of methanol.

When the chromatograms are recorded under the prescribed
conditions the retention time of dinoprostone is about
22 minutes. The retention times relative to dinoprostone are:
impurity D, about 1.7; impurity E, about 1.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity D and impurity E is at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

identify any peak corresponding to prostaglandin A2 using
solution (3) and multiply the area of this peak by the
corresponding correction factor: 0.2;

the area of any peak corresponding [Q prostaglandin A2 is not
greater than five times the area of the principal peak in the
chromatogram obtained with solution (2) (5%).

ASSAY
Carry out the method for liquidchromarography,
Appendix ill D, using the following solutions. The solutions
should be injected immediately after preparation.

(1) Dilute a quantity of the oral solution with sufficient
methanol (60%) to produce a solution containing 0.01% wlv
of Dinoprosrone.

(2) Dissolve 10 mg of dinoprostone EPCRS in methanol (60%)
with the aid of ultrasound for 5 minutes and dilute to
100 mL with methanol (60%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under the test for
Prostaglandin Az may be used, but injecting 20 pL of each
solution.

DETERMINATION OF CONTENT

Determine the weightper mL of the oral solution,
Appendix V G, and calculate the content of C2oH.3205,
weight in volume, using the declared content of C2oH320S in
dinoprostone EPCRS.

STORAGE
Dinoprostone Oral Solution should be protected from light
and stored at a temperature of 2° to 8°.

LABELLING
The label states (1) that the preparation is to be diluted
before use; (2) that any oral solution not used within 7 days
of the date of preparation should be discarded.
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Diphenhydramine Oral Solution
Action and use
Histamine HI receptor antagonist, antihistamine.

DEFINITION
Diphenhydramine Oral Solution is a solution of
Diphenhydramine Hydrochloride in a suitable flavoured
vehicle.

The oralsolution complies with the requirements statedunderOral
Liquids and with thejo/lOf./Jing requirements.

Content of diphenhydramine hydrochloride, Cl1H21NO,

HCI
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layerchromatography,
Appendix III AJ using silica gel G as the coating substance
and a mixture of 50 volwnes of ethanol (96%), 30 volumes of
glacial acetic acid and 20 volumes of wateras the mobile
phase. Apply separately to the plate 5 ~L of each of the
following freshly prepared solutions, For solution (1) acidify
a quantity of the oral solution containing 50 mg of
diphenhydramine hydrochloride with 2M hydrochloric add,
shake with three 20 mL quantities of ether, discard the ether,
extract with two 20 mL quantities of chlorcform, dry the
combined extracts over anhydrous sodium sulfate, filter,
evaporate the chloroform and dissolve the cooled residue in
5 rnL of chlorotorm. Solution (2) contains 1% wlv of
diphenhydramine hydrochloride BPCRS in chloroform. After
removal of the plate, allow-It to dry in air and spray with a
solution containing 0.25% wlv of chlorop/atinic(lV) add and
5% wlv of potassium iodide. The principal spot in the
chromatogram obtained with solution (1) corresponds in
colour and position to that in the chromatogram obtained
with solution (2).

B. Evaporate to dryness 1 mL of solution (1) obtained in test
A, dissolve the residue in 0.15 mL of waterand add 2 mL of
sulfun'c acid; a yellow colour is produced which, on the
addition of 0.5 mL of nim'c acid, changes to red. Add 15 mL
of water, cool, add 5 mL of chloroform, shake and allow to
separate; the chloroform layer is violet.

Related substances
Carry out the method for thin-layer chromawgraphy,
Appendix ill A, using silica gelH as the coating substance
and a mixture of 80 volwnes of chlorotorm and 20 volumes of
methanolas the mobile phase, Apply separately to the plate
5 ~L of each of the following solutions. For solution (1) use
solution (1) described under test A for Identification.
For solution (2) dilute 1 volwne of solution (I) to
100 volumes with chloroform. After removal of the plate, allow
it to dry in air and spray with dilute potassium iodobismuthate
solution. Any secondary spot in the chromatogram obtained
with solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2).

ASSAY
Acidify a quantity containing 0.1 g of diphenhydramine
hydrochloride with 2M hydrochlon'c acid, shake with three
20 mL quantities of ether, discard the ether, make the
aqueous solution alkaline with 5M sodium hydroxide and
extract with successive 15 mL quantities of etheruntil
extraction is complete. Wash the combined ether extracts
with two 5 mL quantities of water, extract the combined
washings with 15 mL of etherand evaporate the combined
ether extracts to dryness. Dissolve the residue in 15 mL of
o. 05..u sulfuric acid VS and tin-ate the excess of acid with O.IM
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sodium hydroxide VS using methyl redsolution as indicator,
Each mL of 0.05'1 sulfuric acid VS is equivalent to 29.18 mg
of C17H2INO,HCI.

STORAGE
Diphenhydramine Oral Solution should be protected from
light.

Diphenhydramine Tablets
Action and use
Histamine HI receptor antagonist; antihistamine.

DEFINITION
Diphenhydramine Tablets contain Diphenhydramine
Hydrochloride.

The tabtets comply with the requirements statedunder Tablets and
with thefollowing requirements,

Content of diphenhydramine hydrochloride, CI1H21NO,

HCI
95,0 to 105.0% of the stated amount.

Cany out all of thefollowing procedures proue"d from light.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.5 g of
Diphenhydramine Hydrochloride with 50 mL of ethanol,
centrifuge and filler the supernatant liquid. Evaporate the
filtrate to dryness under a stream of nitrogen and dry the
residue at 105° for 1 hour. The infrared absorption spectrum of
the residue, Appendix ITA, is concordant with the reference
spectrum of diphenhydramine hydrochloride (RS 450).

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix xn B J.

TEST CONDITIONS

(a) Use Apparatus 1, and rotate the basket at 100 revolutions
per minute.

(b) Use 500 mL of mixed phosphou bufferpH 6.8, at a
temperature of 37°, as the medium,

PROCEDURE

(I) After 45 minutes withdraw a 25 mL sample of the
medium and measure the absorbana of the filtered sample (a
0.45J.UD filter is suitable), suitably diluted with the dissolution
medium, if necessary, to produce a solution expected to
contain 0.005% w/v of Diphenhydramine Hydrochloride, at
the maximum at 254 nm, Appendix IT B, using mixed
phosphtue bufferpH 6.8 in the reference cell.

(2) Measure the absorbanu of a 0.005% wlv solution of
diphenhydramine hydrochloride BPCRS using mixedphosphate
bufferpH 6.8 in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of diphenhydramine
hydrochloride, C 17H21NO,HCI, in the medium from the
absorbances obtained and using the declared content of
C17H21NO,HCI in diphenhydramine hydrochloride BPCRS.

LIJ.\UTS

The amount of diphenhydramine hydrochloride released is
not less than 75% (Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions,
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(I) Dissolve a quantity of the powdered tablets containing
70 mg of Diphenhydramine Hydsochloride in 20 mL of the
mobile phase. Dilute 1 volume to 5 volumes witt') the mobile
phase.

(2) Dilute 1 volume of solution (I) to 200 volumes with the
mobile phase.

(3) Dissolve 5 mg of diphenhydramine impuniy A EPCRS and
5 mg of diphenylmethanol in the mobile phase and dilute to
10 mL with the mobile phase. To 4 volumes of this solution
add 3 volumes of solution (I) and dilute to 20 volumes with
me mobile phase.

(4) Dilute 1 volume of solution (2) to 5 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with base-deactiuated oclylsilyl silica gelfor chromatography
(5~m) (lichrospher RP Select B is suitable).

(b) Use isocratic elution and the mobile phase described
below.

Cc) Use a flow rate of 1.2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of220 nm.

(I) Inject 10 ~L of each solution.

(g) Allow the chromatography to proceed for 7 times the
retention time of the peak due to diphenhydramine.

MOBILE PHASE

35 volumes of acetoninile and 65 volwnes of a 0.54% w/v
solution of potassium dihydrogen orthophosphate adjusted to
pH 3.0 using orthophosphon'c acid.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
diphenhydramine (retention time = about 6 minutes) are:
impurity A ;;;; about 0.9; impurity B = about 1.5;
impurity C ;;;; about 1.8; impurity D ;;;; about 2.6;
impurity E = about 5.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to diphenhydramine and impurity A is at least 2.0.

LIMITS

Identify any peak in the chromatogram obtained with
solution (1) corresponding to impurity D and multiply the
area of this peak by a correction factor ofO.7.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity A is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to impurity B, C, D or E
is not greater than 0.6 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.3% of each);

the area of any other secondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

me sum of the areas of me secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromarography, Appendix HI D J using the following
solutions.
(1) lvlix for 10 minutes, with the aid of ultrasound, a
quantity of the powdered tablets containing 50 mg of
Diphenhydramine Hydrochloride with 50 mL of water, add
sufficient water to produce 100 mL, mix and filter, use the
filtrate.

(2) 0.05% wlv diphenhydramine hydrochloride BPCRS.

(3) Dissolve 5 mg of benzophenone in 5 mL of acetonitrile,' add
sufficient water to produce 100 mL. To 1 mL of this
solution add 5 mg of diphenhydramine hydrochloride BPCRS
and add sufficient waterto produce 10 mL.

CHROMATOGRAPHIC CONDITIONS

(0) Use a stainless steel column (25 em x 4.6 mm) packed
with nitrile silica gelfor chromawgraphy (5~m).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

1 volume of /n"ethylamine, 60 volumes of acetonitrile and
140 volumes of wateradjusted to pH 5.5 using glacial acetic
acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to benzophenone and diphenhydramine is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of C17H2 INO,HCI in the tablets using
the declared content of C 17H21N O,HCI in diphenhydramine
hydrochloride BPCRS.

STORAGE
Diphenhydramine Tablets should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Diphenhydramine
Hydrochloride.

Dipotassium Hydrogen Phosphate
Injection
Dipotassium Phosphate Injection

DEFINITION
Dipotassium Hydrogen Phosphate Injection is a sterile
solution of Dipotassium Hydrogen Phosphate in Water for
Injections.

The injeaion complies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of dipotassium hydrogen phosphate, K2HPO..
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Yields the reactions characteristic of potassium salts and
reaction B characteristic of phosphates, Appendix VI.
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TESTS
Alkalinity
pH, 9.0 to 10.0, Appendix V L.

ASSAY
Dilute, if necessary, a volumeof the injection with sufficient
carbon dioxide-free water to produce a solution containing
8.71 % wlv (I millimole of potassium ion per mL) of
dipotassium hydrogen phosphate. Titrate 20 mL with 0.5M
hydrochloric acid VS using a mixture of 4 volumes of
bromocresol green solution and 1 volume of methyl redsolution as
indicator. EachmL of O.5M hydrochlon'c acid VS is equivalent
to 87.1 mg of K2HPO•.

LABELLING
The labelstates (1) the percentage w/v of Dipotassiwn
Phosphate; (2) the concentration of the potassium ion in
millimoles.

Dipyridamole Prolonged-release
Capsules
Prolonged-release Dipyridamole Capsules
Dipyridamole Proloaged-releas< Capsules from different
monafacturen, whilst complying with the requirements of the
monograph, arenot interchangeable unless otherwise justified and
authorised.

Action and use
Adenosine reuptake inhibiter; inhibitor of platelet
aggregation.

DEFINITION
Dipyridamole Prolonged-release Capsules contain
Dipyridamole. They are formulated so that the medicament
is released over a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Dipyridamole. The dissolution profile
reflects the in vivo performance which in turn is compatible
with the dosageschedulerecommended by the manufacturer.
The capsules comply fOith the requirements stated underCapsules
and Wlih thefollowing requirements,

Content of dipyridamole, C,.H.oN.O.
95.0 to 105.0% of the statedamount.

IDENTIFICATION
Shakea quantity of the powdered capsulecontents
containing 50 mg of Dipyridamole with 20 mL of
dichloromedume, filter and evaporate to dryness. The infrared
absorption spectrum of the residue, Appendix n A, is
concordant with the reference spearun; of dipyridamole
(RS J08).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D, usingthe following solutions in amber
glassware and protected from light.

(I) Shake, with the aid of ultrasound for 5 minutes, a
quantity of the powderedcapsule contentscontaining 0.2 g
of Dipyridamole with 10 mL of methanol (60%), dilute to
100 mL with methanol (60%), filter through a 0.45-1lffi filter
and use the clearsolution.
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(2) Dilute I volume of solution (I) to 100 volumes with
methanol (60%).
(3) 0.05% wlv of dipyridamole impun~ty standard BPCRS in
methanol (60%).
(4) Dissolve the contents of a vial of dipyridamole forpeok
idenrification EPCRS in 1 mL of methanol (60%).

(5) Dilute I volume of solution (2) to 20 volumes with
methanol (60%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.0 mm) packed
with end-capped O<tadecylsilyl silica gelfor chromatography
(5 urn) (Inertsil ODS2 is suitable).

(b) Use gradient elution and the mobile phasedescribed
below.

(c) Use a flow rate of 1.2 mL per minute.
(d) Use a column temperature of 45°.

(e) Use a detection wavelength of 290 nm.

(I) Inject 5 1'1. of each solution.

MOB.LB PHASE

Mobile phase A Dissolve 1.0 g of potassium dihydrogen
orthaphosphate in 900 mL of fOater, adjust to pH 7.0 with
O.5M sodium hydroxide and dilute to 1000 mL with fOaler.

Mobile phase B methanol.

Time Mobile phase A Mobile phase B Comment
(MInutes) (%vlv) (%vtv)

0.. 40 eo Isoaatic

5-1. 40---)5 60->95 jnear 9rad~nl

19·24 5-.40 95---l60 Ineargradienl

24·29 40 eo lsoaalic

SYSTEM SUITABIUTY

The test is not valid unless:
the chromatogram obtainedwith solution (3) closely
resembles the chromatogram supplied with dipyridamole
impurity standard BPCRS;
the chromatogram obtainedwith solution (4) closely
resembles me chromatogram suppliedwith dipyridamole for
peak identification EPCRS;
in the chromatogram obtainedwith solution (4) the resolution
betweenimpurity D and dipyridamole is at least2.0.

UMlTS

In the chromatogram obtainedwith solution (I):
identify any peakcorresponding to impurity B using the
chromatogram obtained with solution (4) and the
chromatogram suppliedwith dipyridamole forpeak
identification EPC~ and multiply the area of this peak by a
correction factor of1.7;
the area of any peak corresponding to impurity 1 is not
greater than 4 times the area of the principal peakin the
chromatogram obtained with solution (2) (4.0%);

the area of any peak corresponding to impurity 2 is not
greater man the areaof the principal peakin the
chromatogram obtained with solution (2) (1.0%);

the area of any peak corresponding to impurity A, B, C, D or
~ is not greater than 0.5 times the area of the principal peak
ill the chromatogram obtained with solution (2) (0.5% of
each);

J
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the area of any other secondary peak is not greater than
0.2 times the area of the principalpeak in the chromatogram
obtained with solution (2) (0.2%);

the sum of all secondary peaks is not greater than 5.5 times
the area of the principal peakin the chromatogram obtained
with solution (2) (5.5%).

Disregard anypeakwith an area less than the area of
principal peak in the chromatogram obtained with solution
(5) (0.05%).

ASSAY
Carry out me method for liquid chromatography,
Appendix III D, using the following solutions in amber
glasswareand protected from light.
(1) Shake with the aid of ultrasound for 5 minutes, a
quantity of the mixed contents of 20 capsules containing
50 mg of Dipyridamole with 10 mL of methanol (60%),
dilute to 100 mL with methanol (60%) and filter through a
0.45-pm filter. Dilute 10 mL of the filtrate to 100 mL with
the mobile phase.
(2) 0.005% wlv of dipyridamole BPCRS in methanol (60%).
(3) Dissolve the contents of a vial of dipyridamole for peak
identification EPCRS in I mL of methanol (60%).

CHROMATOGRAPHIC CONDITiONS

The chromatographic conditions procedure described under
Related substances test may be used.

SYSTEM SUITABILITY

The Assay is not valid unless the chromatogram obtained
with solution (3) closely, resembles the chromatogram
supplied with dipyridamole forpeak identification EPCRS;
the resolution between the peaks due to impurity D and
dipyridamole is at least 2.0.

DETER.L\lINATlON OF CONTENT

Calculate the contentof C2~40N804 in the capsules using
the declared content of C,.H.toN.O. in dipyridamole BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Dipyridamole and the
following:

I. Dipyridamole tartaric acid monoester,

2. Dipyridamole ditartaric acid ester.
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Dipyridamole Infusion
Action ami use
Adenosinereuptake inhibitor; inhibitor of platelet
aggregation.

DEFINITION
Dipyridamole Infusion is a sterile solution containing
Dipyridamole. It is supplied as a ready-to-use solution.
The infusion complies with therequirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of dipyridamole, C,.,H.,oN.O.
93.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Dilute a volume of the infusion with a mixture of
1 volume of 0.11\\ hydrochlon"c acid,4 volumes of waterand
5 volumes of methanol to produce a solution containing
0.05% wlv of Dipyridamole and further dilute I volume of
the resulting solution to 10 volumes with methanol. The light
absorption of the resulting solution, Appendix IT B, in the
range 220 to 450 runexhibits three maxima, at 231, 284 and
405 om.

B. In the Assay, the principal peakin me chromatogram
obtained with solution (I) has the same retention time as the
principal peak due to dipyridamole in the chromatogram
obtained with solution (2).

TESTS
Acidity
pH, 2.5 '0 3.0, Appendix V L.

Related substances
Carry out the method for liquid chromarography,
Appendix III D, using the following solutions in amber
glassware and protected from light.
(1) Dilute the infusion with methanol (60%) to produce a
solution containing 0.01%w/v of Dipyridamole.
(2) Dilute I volume of solution (I) to 100 volumes with
merhanol (60%).
(3) Dilute 1 volume of solution (2) to 5 volumes with
methanol (60%).
(4) Dissolve the contents of a vial of dipyn·damole forpeak
identification EPCRS in I mL of methanol (60%).
(5) 0.01 % wlv of dipyridamole impuniy standard BPCRS in
methanol (60%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.0 mm) packed
with octadeqlsilyf ,,1iea gelfor chromatography (5 urn) (Inertsil
ODS2 is suitable).

(b) Use gradient elutionand me mobilephasedescribed
below.
(c) Use a flow rate of 1.2 mL perminute.
(d) Use a column temperature of 45°.

(e) Use a detectionwavelength of 295 om.
(!) Inject 5 pL of each solution.

MOBILE PHASE

Mobile phaseA Dissolve 1.0 g of potassium dihydrogen
.onhophosphase in 900 mL of wawr, adjust to pH 7.0 with
0.5M sodium hydroxide and dilute to 1000 mL with water.
Mobile phaseB methanol.
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Time Mobile phase A Mobile phase B Comment

(MInutes) (%vlv) (%vlv)

0-5 ,. 60 eocauc

5-19 40~5 60 .....95 jnearqradienl

19-24 5->4. 95_ jnear gradient

24-29 ,. 60 lsoctalic

SYSTEM SUITABILITY

The test is not valid unless;
the chromatogram obtained with solution (4) closely
resembles the chromatogram supplied with dipyridamole for
peak identification EPCRS;
the chromatogram obtained withsolution (5) closely
resembles me chromatogram supplied with dipyridamole
impun'ty standard BPCRSj
in the chromatogram obtained withsolution (4) the resolution
between impurity D and dipyridamole is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

identify any peak corresponding to impurity B using the
chromatogram obtained with solution (4) and the
chromatogram supplied with dipyridamole for peak
identification EPCRS and multiply the area of this peak by a
correction factor of 1.7;
the area of any peakcorresponding to impurity 1 is not
greater than4 times the area of the principal peak in the
chromatogram obtainedwi~ solution (2) (4.0%);

the area of any peakcorresponding to impurity 2 is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the area of any peakcorresponding to Impurity A, B, or C is
not greater than 0.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (O.5%)j

the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (3) (0.2%);

the sum of the areas of anyother secondary peaks is not
greater than the area of the principal peakin the
chromatogram obtainedwithsolution (2) (1%)j

the sum of the areas of aU secondary peaks is not greater then
5 times the area of the principal peakin the chromatogram
obtained with solution (2) (5%).

Disregard any peakwithan area less than0.5 times that of
me principal peakin the chromatogram obtained with
solution (3) (0.1 %).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in amber
glassware and protected from light.
(I) Dilute the infusion with methanol (60%) to produce a
solution containing 0.005% wlv of Dipyridamole.
(2) 0.005% wlv of dipyridamole BPCRS in methanol (60%):

(3) Dissolve the contents of a vial of dipyridamole for peak
identification EPCRS in 1 rnL of methanol (60%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under the Related
substances test may be used.
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SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
with d~pyridamole for peak identification EPCRS;
the resolution between impurity D and dipyridamole is at least
2.0.

Calculate the content of C24H,wNaO" in the infusion using
the declared content of C,4H.,oN.04 in dipyridamole BPCRS.

STORAGE
Dipyridamole Infusion should be protected from light.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underDipyridamole and the
following:

1. Dipyridamole tartaric acidmonoester;

o OH
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2. Dipyridamole ditartaric acid ester.

Dipyridamole Oral Suspension
Action and use
Adenosinereuptake inhibitor; inhibitor of platelet
aggregation.

DEFINITION
Dipyridamole Ora] Suspension is a suspension of
Dipyridamole in a suitable flavoured vehicle.
Theoralsuspension complies with the requirements statedunder
Oral Liquids and with thejollQWing requirements.

Content of dipyridamole, C,..H.oN.04
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To 10 rnL of solution (I) prepared in the Assay add
1 mL of 1M hydrochlom add and sufficient methanol to
produce 100 rnL. The light absorption, Appendix II B, of the
solution in the range 220 to 450 om, exhibits three maxima
at 230, 285 and 405 run.

B. In me Assay, the principal peakin the chromatogram
obtainedwith solution (1) has the same retention timeas the
peak due to dipyridamole in the chromatogram obtained with
solution (2).

J
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TESTS
Acidity
pH, 5.3 to 6.4, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix mD, using the following solutions prepared
immediately before use in amber glassware and protected
from light.

(1) To a volume of the oral suspension containing 50 mg of
Dipyridamole add 1.0 g of 'odium chloride and 20 mL of
water, shake, add 90 mL of methanol, shake vigorously, cool
and add sufficient methanol to produce 100 mL. Filter
through a 0.45-~m nylon filter and dilute 10 mL of the
filtrate to 20 mL with water.

(2) Dilute I volume of solution (I) to 100 volumes with
methanol (50%) and further dilute 1 volume of the resulting
solution to 5 volumes with methanol (50%).

(3) Dissolve the contents of a vial of dipyridamole for peak
identijication EPCRS in 1 mL of methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.0 mm) packed
with end-capped octadecylsilyl silica gelfor chromatography
(5 urn) (Inertsil ODS2 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.2 mL per minute.

(d) Use a column temperature of 45°.

(e) Use a detection wavelength of 295 nm.

(0 Inject 5 ~L of each solution.

MOBILE PHASE

Mobile phase A Dissolve 1.0 g of potassium dihydrogen
phosphate in 900 mL of water, adjust to pH 7.0 with
O.5M sodium hydroxide and dilute to 1000 mL with water.
Mobile phase B methanol.

Time Mobile phase A Mobile phase 8 Comment

(Minutes) (%vlv) (%vlv)

0-5 40 60 isocratic

5-19 40---)5 60-495 jnear gradient

19-24 5-.40 95_ Inear gradient

24-29 40 60 lsooatc

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles me chromatogram supplied
with dipynilamole for peak identification EPCRS;

the'resolution between impurity D and dipyridamole is at least
2.0.

LIMITS

In the chromatogram obtained with solution (1):

multiply the area of any peak corresponding to impurity B by
a correction factor of 1.7;

me area of any peaks corresponding (0 impurity A,
impurity B or impurity C is not greater than 2.5 times the
area of the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the area of any peaks corresponding to impurity D or
impurity E is not greater than the area of the principal peak
in the chromatogram obtained with solution (2) (0.2%)j

Dipyridamole Preparations III-553

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
soiution (2) (0.1 %);

the sum of the areas of any such peaks is not greater than
5 times the area of the peak in the chromatogram obtained
with solution (2) (1%).

Disregard any peak with an area less than 0.5 times that of
the peak in the chromatogram obtained with solution (2)
(0.1 %).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions prepared
immediately before use in amber glassware and protected
from light.

(1) To a weighed quantity of the oral suspension containing
50 mg of Dipyridamole add 1.0 g of sodium chloride and
20 mL of water, shake, add 90 mL of methanol, shake
vigorously, cool and add sufficient methanolto produce
100 mL Filter through a 0.45-~m nylon filter and dilute
10 mL of the filtrate to 100 mL with methanol (50%).
(2) 0.005% w/v of dipynilamole BPCRS in methanol (50%).
(3) Dissolve the contents of a vial of dipyridamole for peak
identification EPCRS in I mL of methanol (50%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under me Related
substances test may be carried out.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
with dipyridamole for peak identijication EPCRS;
the resolution between impurity D and dipyridamole is at least
2.0.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral suspension,
Appendix V G, and calculate the content of C2.JI4oNsO."
weight in volume, using the declared content of C24H4oNs0 4
in dipynilamole BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Dipyridamole.

Dipyridamole Tablets
Action and use
Adenosine reuptake inhibitor; inhibitor of platelet
aggregation.

DEFINITION
Dipyridamole Tablets contain Dipyridamole. They are
coated.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of dipyridamole, C,,.H,oNsO,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 50 rng
of Dipyridamole with 20 mL of dichlorometbane, filter and
evaporate to dryness. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spectrum of dipyridamole (RS 108).
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TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in amber
glassware and protected from light.
(1) Shake a quantity of the powdered tablets containing
50 mg of Dipyridamole with 100 mL of methanol (60%) for
15 minutes, filter (Whatman GF/C filter is suitable) and use
the filtrate,

(2) Dilute 1 mL of solution (1) to 200 mL with methanol
(60%).
(3) Dissolve the contents of a vial of dipyridamole for peak
identification EPCRS (dipyridamole and impurities A to F) in
1 mL of methanol (60%).
(4) Dilute 1 mL of solution (2) to 10 mL with methanol
(60%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.0 mm) packed
with end-capped O<:ladecylsilyl silica gelfor chromatography
(5 um) (lnertsil ODS2 is suitable).

(b) Use gradient elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1.2 mL per minute.

(d) Use a column temperature of 45°.

(e) Use a detection wavelength of 290 run.

(f) Inject 5 ~L of each solution.

MOBILE PHASE

Mobile phaseA Dissolve 1.0 g of potassium dihydragen
orthophosphate in 900 mL of waler, adjust to pH 7.0 with
05M sodium hydraxide and dilute to 1000 mL with water.
Mobile phaseB methanol.

Time MobflephaseA Mobile phaseB Comment
(Mlnules) (%vlv) (%vlv)

0-5 40 60 sccauc

5-1. 40-+5 60-+95 Inear9radient

19-24 5..... 0 .5_ jnear gradient

24-29 40 60 l$OCtalic

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
with dipyridamole for peak identijication EPCRS;
the resouaion faaor between impurity D and dipyridamole is
at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

identify any peak corresponding to impurity B and multiply
the area of this peakby a correction factor of 1.7;
the area of anypeak corresponding to impurity A, BJ C, D or
E is not greater than the area of the principal peakin the
chromatogram obtainedwith solution (2) (0.5%);
the area of any other secondary peak not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any such peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1%).

Disregard any peakwith an arealess than the principal peak
in the chromatogram obtained with solution (4) (0.05%).
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ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix III DJ using the foiiowing
solutions in amber glassware and protected from light.
(1) Shake a quantity of the powdered tablets containing
50 mg of Dipyridamole with 100 mL of methanol (60%) for
15 minutes and filter (Whaunan GF/C is suitable). Dilute
I mL of the filtrate to 10 mL with methanol (60%).

(2) 0.005% wlv of dipyridamole BPCRS in methanol (60%).
(3) Dissolve the contentsof a vialof dipyridamole for peak
ldemijicadon EPCRS (dipyridamole and impurities A to F) in
I mL of methanol (60%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underthe Related
substances test may be used.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
with dipyridamole for peak identijication EPCRS;
the resolution factorbetweenimpurity D and dipyridamole is
at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of C24HtoNs04 in the tablets using the
declared content of C,,!I,aN.O. in dipyridamole BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underDipyridamole.

Disodium Edetate Eye Drops
NOTE: This monograph has been developed to CO'fJer unlicensed
formulations.

Action and use
Chelating agent.

DEFINITION
Disodium Edetate Eye Drops area sterile solution of
Disodium Edetate in Purified Water.
The eye drop, comply with the requirements 'tated underEye
Preparations and with thefollowing requirements. W'here
appropriate, the eye drops also comply with the requirements stated
under Unlicensed Medicines.

Content of disodium edetate, CloHl~2Na208.2H20
95.0 to 105.0% of the statedamount.

IDENTIFICATION
A. Add 6 mL of lead nitrate ,oIution to 25 mL of the eye
drops, shakeand add 3 mL of potassium iodide solution;
no yellowprecipitate is produced. Makealkaline to redlitmus
paper with di/ute ammonia R2 and add 3 mL of ammonium
oxalate solution; no precipitate is produced.
B. Add 05 mL of calcium chloride ,olution 10 10 mL of the
eye drops, makealkaline to red litmus paper with dilute
ammonia R2 and add 3 mL of ammonium oxalate solutian;
no precipitate is produced.
C. Yield the reactions characteristic of sodium salts,
Appendix VI.

TESTS
Acidity or alkalinity
pH, 6.0 to 7.5, Appendix V L.
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ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using tile following solutions.

(1) Dilute a volume of the eye drops containing 20 mg of
Disodium Edetate with sufficient water to produce 100 mL.

(2) 0.02% w/v of disodium edeuue BPCRS in water.

Before injection, mix solutions (1) and (2) with an equal
volume of a 0.04% w/v solution of Copper(Il) nitrate.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 3.9 mm) packed
with end-capped octaderylsilyl silica gelfor chromatography
(10 urn} (~Bondapak or Bondclone CI8 are suitable).

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength 0[254 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Add 6 volumes of tetrabtuylammonium hydroxide solution to
195 volumes of water; adjust me pH to 6.5 with
ol1lwphosphon"c acid, add 200 volumes of acetonitrile and
sufficient waterto produce 1000 volumes.

DETERMINATION OF CONTENT

Calculate the content of ClOH14N2Na20S,2H20 In the eye
drops using the declared content of ClOHI4N2Na20S,2HzO
in disodium edetate BPCRS.

STORAGE
Disodium Edetate Eye Drops should be protected from light.

Disopyramide Capsules
Action and use
Class I antiarrhythmic.

DEFINITION
Disopyramide Capsules contain Disopyramide.

The capsules comply with the requirements statedunderCapsules
and with the following requirements.

Content of disopyramide, C21H2~30
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the contents of the capsules
containing 0.2 g of Disopyramide with 50 mL of chloroform
for 15 minutes, filter, evaporate the filtrate to dryness using a
rotary evaporator and dissolve the residue in 2 mL of.
chloroiorm. The infrared absorption spearum, Appendix II A, is
concordant with the referenu spectrum of disopyramide
(RS 110).

B. The lightabsorption, Appendix II B, in the range 230 to
350 nm of the solution obtained in the Assay exhibits a
maximum only at 269 run.

TESTS
Related substances
Carry out the method for thin-layerchromatography,
Appendix ill A, using the following solutions.

(1) Shake a quantity of the contents of the capsules
containing 0.20 g of Disopyramide with 20 mL of methanol
for 30 minutes and filter.
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(2) Dilute I volume of solution (I) to 400 volumes with
methanol.

CHROJ\lATOGRAPHlC CONDITIONS

(a) Use a TLC silicagel GFm piau.

(b) Use the mobile phase as described below.

(c) Apply IO ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal or the plate, dry in a current ofaie and
examine under ultraviolet light (254 nm).

MOBILE PHASE

1 volume of IBMammonia, 30 volumes of acetone and
30 volwnes of cydohexane.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (0.25%).

ASSAY
To a quantity of the mixed contents of 20 capsules
containing 40 mg ofDisopyramide, add 40 mL of
0.05M methondicsulfun'c add, shake for 15 minutes, dilute to
100 mL with the same solvent and filter. Dilute 5 mL of the
filtrate to 100 mL with 0.05M mahandic sulfurk acidand
measure the absorbance of the resulting solution at the
maximum at 269 nm, Appendix II B. Calculate the content
of C21H'9N,O taking 198.5 as the value of A(l %, I em) at
the maximum at 269 nm.

Disopyramide Phosphate Capsules
Action and use
Class I antiarrhythmic.

DEFINITION
Disopyramide Phosphate Capsules contain Disopyramide
Phosphate.

The capsules complywith the requirements statedunderCapsules
and wtih the following requirements.

Content of disopyramide, Cl1H2gN30
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Suspend a quantity of the contents of the capsules
containing the equivalent of 0.2 g of disopyramide in 50 mL
of chloroform, add 2 mL of 13.5M ammonia, shake and filter
through anhydrous sodium sulfate. Evaporate the filtrate to
dryness using a rotary evaporator and dissolve the residue in
2 mL of chlorofann. The infrared absorption spectrum,
Appendix II A, is concordant with the reference spectrum of
disopyramide (RS 110).

B. The light absorption, Appendix II B, in the range 230 to
350 run of the solution obtained in the Assay exhibits a
maximum only at 269 nm and a shoulder at 263 nm.

C. Shake a quantity of the contents of the capsules
containing the equivalent of 0.4 g of disopyramide with
20 mL of water and filter. The filtrate yields the reactions
characteristic of phosphates, Appendix VI.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII B I.
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TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of waterat a temperature of 37°, as the
medium.

PROCEDURE

After45 minutes withdraw a 10 mL sample of the medium
and measure the absorbance of me filtered sample, suitably
diluted with the dissolution medium if necessary, at the
maximum at 262 nrn, Appendix II B, using water in the
reference cell.

DETERM.:INATION OF CONTENT

Calculate the total content of disopyramide, C21H29N30, in
the medium taking 125 as the value of A(l %, I em) at the
maximum at 262 om.

Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Shakea quantity of the contents of the capsules
containing me equivalent of 0.20 g of disopyramide wil:h
20 mL of methanol for 30 minutes and filter.
(2) Dilute I volume of solution (I) to 200 volumes with
methanol.

CHROMATOGRAPHIC CONDITlONS

(a) Use as the coating silica gelFZ5.,.

(b) Use the mobile phase as described below.

(c) Apply 101'1. of each solution.

(d) Develop the plate to i 5 em.
(e) Afterremoval of the plate,allow it to dry in a current of
airand examine under ullra'Violetlight (254 nm).

MOBILE PHASB

1 volume of IBM ammonia, 30 volumes of acetone and
30 volumes of cydohexane.

UMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (0.5%).

ASSAY
To a quantity of the mixed contents of 20 capsules
containing the equivalent of 40 mg of disopyramide, add
40 mL of O.OSM methanolic sulfun'c acid, shake for
15 minutes" dilute to 100 mL with the same solvent and
filter. Dilute 5 mL of the filtrate to 100 mL with
O.OSM methano/ic suljum acidand measure the absorbance of
the resulting solution at the maximum at 269 nm,
Appendix II B. Calculate the content of C"H2,N,O taking
125 as the value of A(t %, 1 em) at the maximum at
269 nm.

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amount of disopyramide.
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Disulfiram Tablets
Action and use
Aldehyde dehyrogenase inhibitor, treatment of alcoholism.

DEFINITION
Disulfiram Tablets containDisulfiram.
The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of disulfiram, C,oH,oN,S.
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract a quantity of the powdered tablets containing
0.2 g of Disulfiram by shaking with 5 mL of dichluromethane
and filter. Evaporate the filtrate to dryness and dry the
residue at 40° at a pressure not exceeding 0.7 kPa.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of disulfiram
(RS 111).

B. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (2) corresponds to that
in the chromatogram obtained withsolution (3).

C. Extract a quantity of the powdered tablets containing
0.3 g of disulfiram with ethanol (96%), filter and evaporate
the filtrate to dryness. Dissolve 50 mg of the residue in 5 mL
of ethanol (96%) and add I mL ofpotassium cyanidesolution.
A yellowcolour is produced which becomesgreenand then
darkens to bluishgreen.

TESTS
D1ethyldithlocarbamate
Shake a quantity of the powdered tablets containing 0.1 g of
Disulfiram with 10 mL of chloroform and filler. Add 10 mL
ofO.1M sodium hydroxide to the filtrate, shake, discard the
chloroform layer and wash the aqueous layer with three
10 mLquantities of ehlorcform. To the aqueouslayer add
0.25 mL of a 0.4% wlv solution of copfJtr(JI) sulfate and
2 mLof dkhloromethane, shake and allow to separate.
The lowerlayeris not more intensely coloured than a
standard prepared at the same time and in the same manner
by adding 10 mL of O.IM sodium hydroxide to 0.2 mL ofa
freshlyprepared 0.0075% wlv solution of sodium
diethyldithiocarbamate and beginning at the words 'add
0.25 mL of a 0.4% wlv solution of copfJtr(lI) sulfare ...'
(0.01 %, calculated as the acid).

Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using silica gelGF254 as the coating
substance and a mixture of 30 volumes of butyl aceUlie and
70 volumes of n-hexane as the mobile phase. Apply separately
to the plate I0 ~L of each of the following solutions.
For solution (1) extract a quantity of the powdered tablets
containing 0.50 g of Disulfiram with 20 mL of ethyl aulate
and filter. For solution (2) dilute I volume of solution (I) to
100 volumes with ethyl aurate. Solution (3) contains
0.025% wlv of disulfiram BPCRS in ethyl aulate. Solution (4)
contains 0.050% wlv of monosulfiram BPCRS in ethyl aulate.
After removal of the plate, allow it to dry in airand examine
under ultraviolet light (254 nm). In the chromatogram
obtained withsolution (1) any spot corresponding to
monosulfiram is not more intense than the spot in the
chromatogram obtained with solution (4) (2%) and any other
secondary spot is not more intense than the spot in the
chromatogram obtained with solution (2) (I %).
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ASSAY
Weigh and powder 20 tablets. To a quantity of me powder
containing 0.4 g of Disulfiram add 75 mL of methanol and
shake for 30 minutes. Add sufficient methanolto produce
100 mL, filter and dilute 5 mL of the filtrate to 100 mL with
methanol. To 5 mL of this solution add sufficient of a
0.1 % w/v solution of copper(ll) chloride in methanol to produce
25 ml., mix and allow to stand for 1 hour. Measure me
absorbance of the resulting solution at the maximum at
400 nm, Appendix ITB, using in the reference cell a solution
prepared by diluting 5 mL of methanol to 25 mL with the

.copper(II) chloride solution. Repeat the operation using
5 mL of a 0.020% wlv solution of disulfiram BPCRS in
methanol, beginning at the words 'add sufficiem of a
0.1 % w/v solution of copper(JJ) chloride ... '. Calculate rhe
content of ClOH20N2S4 from me absorbances obtained and
using the declared content of CtoH2oN2S" in
disulfiram BPCRS.

STORAGE
Disulfiram Tablets should be protected from light.

Dithranol Cream
Action and use
Coal tar extract, treatment of psoriasis.

DEFINITION
Dithranol Cream contains Dithranol in a suitable oil-in-water
emulsified basis.

The cream complies with the requirements slatedunder Topical
Semi-solid Preparations and with thefollowing requirements.

Content of dithranol, C i otHI00 3
85.0 to 110.0% of the stated amount.

IDENTIFICATION
A. In the Assay the principal peak in the chromatogram
obtained with solution (1) has the same retention time as
that in the chromatogram obtained with solution (2).

B. Suspend a quantity of the cream containing 0.5 mg of
dithranol in 5 mL of 1M sodiumhydroxide and heat on a
water bath for 1 minute while stirring. A pink colour is
produced.

TESTS
Impurity Band C
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions protected from
light.

For creams containing more than 0.5% wlv of
Dlthranol
(I) Disperse by shaking a quantity of the cream containing
50 mg of Dithranol in 10 mL ofglacial acetic acidand 20 mL
of dichloromethane. Filter through a glass microfibre filter
paper (Whatrnan GF/C is suitable) into a 100-mL volumetric
flask, wash the filter with dichloromethane and add sufficient
dichloromethane to produce 100 mL. Shake the flask
vigorously and allow to stand until two layers are obtained,
add dichloromethane until the dichloromethane and water
interface is level with the calibration mark, shake vigorously
and allow to stand until two layers are obtained. Dilute
20 mL of the lower layer to 50 mL with n-hexane.

(2) Add 4 mL ofglacial acetic acid to 20 mL of a solution
containing 0.005% wlv of dantron BPCRS (impurity B) and
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0.005% w/v of dithranol impurity C EPCRS in dichloromethane
and add sufficient n-hexane to produce 100 mL.

For creams containing 0.5% wlv or less ofDithranol
(I) Disperse by shaking a quantity of the cream containing
5 mg of Dithranol in 10 mL ofglacial acetic acid and 20 mL
of dichioromethone, filter through a glass microfibre filter
paper (Whaonan GF/C is suitable) into a 50-mL volumetric
flask, wash the filter with dichloromethane and add sufficient
dicbtoromethone to produce 50 mL Shake the flask vigorously
and allow to stand until two layers are obtained, add
dichloromethone until the dichloromethane and water interface is
level with the calibration mark, shake vigorously and allow to
stand until two layers are obtained.

(2) Add 20 mL ofglacial acetic acid to 10 mL of a solution
containing 0.005% wlv of damron BPCRS (impurity B) and
0.005% w/v of dithranolimpun·ty C EPCRS in dichloromethane
and add sufficient dichloromahone to produce 100 mL.

CHROI\LATOGRAPHIC CONDITIONS

The chromatographic conditions described under Assay may
be used but using a detection wavelength of 380 nm.

When the chromatograms are recorded under the prescribed
conditions the relative retentions with reference to dithranol
(retention time, about 4 minutes) are: impurity B, about 1.6j
impurity C, about 4.0.

LIMITS

Not more than 10.0% of the stated amount of dithranol,
calculated as the sum of the amounts of impurity Band C.
Calculate the amounts of impurity B and impurity C in the
cream with reference to the corresponding peaks in the
chromatogram obtained with solution (2).

ImpurityD
Carry out the method for liquidchromatography,
Appendix III D, in subdued light using the following freshly
prepared solutions.

(1) Disperse a quantity of the cream containing 10 rng of
Dithranol in 30 mL of water at about 50°, add 30 mL of a
warm, saturated solution of sodium chloride, cool and extract
with three 4G-mL quantities of chloroform. Filter the extract
successively through anhydrous sodium salfate on a suitable
filter (Whatman GF/C is suitable). Evaporate the filtrate
under reduced pressure to a volume of about 2 mL, add
25 mL of warm methanol, shake, cool in ice for 15 minutes
and filter (Whatman GF/C paper is suitable). Evaporate the
filtrate to dryness under reduced pressure and dissolve the
residue in 10 mL of a mixture of 5 volumes of glacial acetic
add and 95 volumes of aceumioile; filter if necessary.

(2) Dissolve 25 mg of dithranol impurity D EPCRS in 0.5 mL
of glacial acetic acid and add sufficient acetonitrile to produce
50 mL. Dilute 1 mL of the resulting solution to 20 mL with
acetonitrile.
(3) Dilute I volume of solution (I) to 40 mL with a mixtute
of 5 volumes of glacial acetic acid and 95 volwnes of
acetonitrile.

(4) Dissolve 50 mg of dithranol BPCRS in 0.5 mL of glacial
acetic add, add 2 rnL of solution A and sufficient acetonitrile
to produce 50 rnL.

CHRO.l\lATOGRAPHIC CONDITIONS

(a) Use a srainless steel column (25 ern x 4.6 mm) packed
with end-capped octadecylsilyl silica gelfor chromawgraphy
(5 urn) (Nucleosil CIS and Spherisorb ODS 2 are suitable).

(b) Use isocratic elution and the mobile phase described
below.
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(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

2.5 volumes of glacial acetic acid, 40 volumes of
cetrahydrofuran and 60 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (4) closeJy resembles the chromatogram supplied
with dithranol BPCRS.

LIMITS

In the chromatogram obtained with solution (1) the area of
any peak corresponding to the principal peak in the
chromatogram obtained with solution (2) is not greater than
the area of the principal peak in the chromatogram obtained
with solution (3) (2.5%).

ASSAY
Carry out thefollawing procedure protected from light. Carry out
the method for liquid chromatography, Appendix III D, using
the following solutions.

For creams containing more than 0.5% mit' of
Dithranol
(1) Disperse by shaking a quantity of the cream containing
50 mg of Dithranol in 10 mL of glacial acetic acidand 20 mL
of dichloromethane. Filter through a glass microfibre filter
paper (WhabTIan GF/C is suitable) into a 100-mL volumetric
flask, wash the filter with 'dichloromehane and add sufficient
dichloromethane to produce 100 mL. Shake the flask
vigorously and aUow to stand until two layers are obtained,
add dichloromethane until the dich/oromethane and water
interface is level with die calibration mark, shake vigorously
and allow to stand until two layers are obtained. Dilute
20 mL of the lower layer to 50 mL with n-hexane, Dilute the
resulting solution with n-hexane to produce a solution
containing 0.002% wlv of Dithranol.

For creams containing 0.5% tWw or less ofDithranol
(1) Disperse by shaking a quantity of me cream containing
5 mg of Dithranol in 10 mL of glacial acetic acidand 20 mL
of dichloromethane, filter through a glass microfibre filter
paper (Whatrnan GF/C is suitable) into a 50-mL graduated
flask, wash the filter with dichloromethane and add sufficient
dichloromethane to produce 50 mL. Shake the flask vigorously
and allow to stand until two layers are obtained, add
dich/oromethane until the dich/oromethane and waterinterface is
level with the calibration mark, shake vigorously and allow to
stand until two layers are obtained. Dilute the mixture with
n-hexane to contain 0.002% wlv of Dithranol.

(2) Add I mL of glacial,acetic acid to 10 mL of a 0.02% wlv
solution of dithranol BPCRS in dichloromethane and add
sufficient of the mobile phase to produce 100 mL.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with silica gelfor chromatography (5 pm) (Uchrosorb Si 60 is
suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 354 om.

(I) Inject 20 ~L of each solution.
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i\lOBJLE PHASE

1 volume of glacial acetic acid, 5 volumes of dichloromerhane
and 82 volumes of n-hexane.

DETERJ.\UNATION OF CONTENT

Calculate the content of C14H IOOj in the cream using the
declared content of Ct.JilO03 in dithranol BPCRS.

STORAGE
Dithranol Cream should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities B, C, and D listed under
Dithranol.

Dithranol Ointment
Action and use
Coal tar extract; treatment of psoriasis.

DEFINITION
Dithranol Ointment contains Dithranol, in fine powder, in a
suitable hydrophobic basis.

Extemporaneous preparation
The following directions apply.

Triturate Dithranol, in fine powder, with Yellow Soft Paraffin,
add sufficient Yellow Soft Paraffin to produce an ointment of
the required strength and mix thoroughly. Part of the Yellow
Soft Paraffin may be replaced by Hard Paraffin to produce
an ointment of stiffer consistency.

The ointment complies with the requirements statedunder Topical
Semi-solid Preparations and with thefollowing requirements.
W'here appropriate, the ointment also complies with the
requirements statedunder Unlicensed Medicines.

Content of dithranol, Ct-tH.OOl
85.0 to 110.0% of me stated amount.

IDENTIFICATION
A. In me Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) corresponds to
that of the principal peak in the chromatogram obtained with
solution (2).

B. Heat a quantity of the ointment containing 0.5 mg of
Dithranol with 5 mL of 1Msodium hydroxide on a water bath
with constant stirring. A pink colour is produced in the
aqueous layer.

TESTS
hnpurities Band C
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(1) Disperse a quantity of the ointment containing 20 mg of
Dithranol in 20 mL of dichloromethane, add I mL of glacial
acetic acid, dilute to 100 mL with hexane and filter through a
line glass microfibre lilter paper (Whatrnan GF/C is suitable).

(2) Add I mL of glacial acetic acid to 20 mL of a solution
containing 0.0050% w/v of dantrcn BPCRS (impurity B) and
0.0050% w/v of dithranol impun',y C EPCRS (dimer) in
dichloromethane and add sufficient hexane to produce 100 mL.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 nun) packed
with silica gelfor chromatography (5 urn) (Llchrosorb Si 60 is
suitable).
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(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 380 run.

(I) Inject 20 ~L of each solution.

In the chromatogram obtained with solution (2), the
substances elute in the following order: impurity B,
impurity C.

MOBILE PHASE

1 volume of glacial acetic acid, 5 volumes of dichloromethtme
and 82 volumes of hexane.

UMITS

Not more than 10.0% of the stated amount of dithranol,
calculated as Ute sum of the amounts of impurities Band C.
Calculate the amount of impurity B and impurity C in the
ointment using the chromatograms obtained with solutions
(I) and (2).

Impurity D
Carry out the method for liquidchromatography,
Appendix III D, in subdued light using the following freshly
prepared solutions.

(1) Disperse a quantity of the ointment containing 10 mg of
Dithranol in 25 mL of chloroform, evaporate under reduced
pressure to a volume of about 2 mL, add 25 mL of warm
methanol, shake) cool in ice for 15 minutes and filter
(Whatman GF/C paper is suitable). Evaporate the filtrate to
dryness under reduced pressure and dissolve the residue in
10 mL of a mixture of 5 volumes of glacial acetic acidand
95 volumes of acetonitrilej filter ifnecessary.

(2) Dissolve 25 mg of dithranol impuniY D EPCRS
(l-hydroxy-9-anthrone) in 0.5 mL of gla<ial acetic acid and
add sufficient acetommle to produce 50 mL (solution A)j
dilute 1 mL of solution A to 20 mL with acetonitrile.
(3) Dilute I volume of solution (I) to 40 mL with a mixture
of 5 volumes ofglacial acetic acidand 95 volumes of
acetonitrile.
(4) Dissolve 50 mg of dithranol BPCRS in 0.5 mL of glacial
acetic add, add 2 mL of solution A and sufficient acetoniuile
to produce 50 mL

CHRO.\iATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with end-capped octadecylsi/yl silica gd for chromatography
(5 pm) (Nucleosil CI8 and Spherisorb ODS 2 ace suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of254 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

2.5 volumes of glacial acetic acid, 40 volumes of
tetrahydrojruan and 60 volumes of water.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (4) closely resembles the reference chromatogram
supplied with dithranol BPCRS.

LIMITS

In the chromatogram obtained with solution (1):
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the area of any peak corresponding to impurity D, identified
from the chromatogram obtained with solution (2)) is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (2.5%).

ASSAY
Cany out thefollowing procedure protected from light. Carry out
the method for liquid chromatography) Appendix III D, using
the following solutions.

(1) Disperse a quantity of the ointment containing 5 mg of
Dithranol in 20 mL of dichloromethane, add I mL ofglacial
acetic acid, dilute to 100 mL with hexane and filter through a
fine glass microfibrefilter paper (Whatman GF/C is suitable).

(2) Add I mL ofglacial acetic acid to 20 mL of a 0.025% wlv
solution of dithranol BPCRS in dichloromethane and add
sufficient hexane to produce 100 mL.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under
Impurities Band C may be used but using a detection
wavelength of 354 nm.

MOBILE PHASE

1 volume ofglacial acetic acid) 5 volumes of dichloromethane
and 82 volumes of hexane.

DETERMINATION OF CONTENT

Calculate the content of C I 4H lO03 in the ointment using the
declared content of Cl4HI003 in dithranol BPCRS.

STORAGE
Dithranol Ointment should be protected from light.

IMPURlllES
The impurities limited by the requirements of this
monograph include impurities B) C and D listed under
Dithranol.

Dithranol Paste
NOTE: This monograph has been developed to cover unlicensed
formulations.

Action and use
Coal tar extract; treatment of psoriasis.

DEFINITION
Dithranol Paste contains Dithranol in a suitable hydrophobic
basis containing Zinc Oxide and Salicylic Acid.

The pastecomplies wilh the requirements statedunder Topical
Semi-solid Preparations ami with thefollowing requirements.
Where appropriate, the pastealso complies wlih the requirements
stated underUnlicensed Medicines.

Content of dithranol, C I4H100]

85.0 to 110.0% of the stated amount.

Content of salicylic acid, C,H 60 3

93.0 to 107.0% of the stated amount.

Content of zinc oxide, ZnO
95.0 to 105.0% of the stated amount.

IDENIlFICATION
A. In the Assay for dithranol, the retention time of the
principal peak in the chromatogram obtained with solution
(1) corresponds to that of the principal peak in the
chromatogram obtained with solution (2).

B. Suspend a quantity of the paste containing 0.5 mg of
Dithranol in 5 mL of 1M sodium hydroxide and heat on a
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waterbath for 1 minute while stirring. A pink colour is
produced.

C. Disperse 0.5 g of me paste in 10 mL of chloroform, filter,
extract the filtrate with 10 mL of a 1% w/v solution of sodium
hydrogen carbonate and wash the extract with 5 mL of
chloroform. To 5 mL add 3 mL of iron(llI) chloride solulion RI.
A violet colour is produced which persists after the addition
orO.5 mL of5M acelic acid.

TESTS
Impurities Band C
Carry out the method for liquidchromatography,
Appendix III DJ using the following solutions.
(1) Disperse a quantity of the paste containing 20 mg of
Dithranol in 20 mL of dichloromethane with warming and
stirring, centrifugeand decant the supernatant layerinto a
lOO-mL flask. Disperse the residue in 20 mL of hexane,
centrifuge, decant the supernatant layer into the lOO-mL
flask and repeat the procedure with a further two 20-mL
quantities of hexane. Add 1 mL ofglacial acetic acid to the
combined extracts, dilute to 100 mL with hexane and filter
through a fine glass microfibre filter paper (Whannan GF/C
paper is suitable).

(2) Add 1 mL of glacial acetic acid to 20 mL of a solution
containing 0.0050% wlv of dantron BPCRS (impurity B) and
0.0050% w/v of dithranol impul;lyG BPCRS (dimer) in
dichloromethane and add sufficient hexane to produce 100 mL

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with silica gd for chronuuogrephy (5 IUD) (lichrosorb Si 60 is
suitable).

(b) Use lsocreticelution and the mobile phase described
below.

(c) Use a flow rateof2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelengthof 380 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

1 volume of glacial acetic add, 5 volumes of dichloromedume
and 82 volumes of hexane.
In the chromatogram obtained with solution (2), the
substances elute in the following order: impurity B,
impurity C.

liMITS

Not more man 10.0% of me stated amount of dithranol,
calculated as the sum of the amounts of impurities Band C.
Calculate the amount of impurity B and impurity C in the
pasteusing the chromatograms obtained with solutions (1)
and (2).

ASSAY
For dithranol
Carry out the method for liquidchromatography,
Appendix ill DJ using the followingsolutions.
(1) Disperse a quantity of the paste containing 5 mg of
Dithranol in 20 mL of dichloromethane with warming and
stirring, centrifuge and decant the supernatant layerinto a
100-mL flask. Disperse the residue in 20 mL of hexane,
centrifuge, decant the supernatant layerinto the 100-mL
flaskand repeat the procedure witha further two 20-mL
quantities of hexane. Add 1 mL of glacial acetic acid to the
combined extracts, dilute to 100 mL with hexane and filter
through a fine glass microfibre filter paper (Whannan GF/C
is suitable).
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(2) Add 1 mL ofglacial acetic acid to 20 mL of a 0.025% wlv
solution of dithranol BPCRS in dichloromethane and add
sufficient hexane to produce 100 mL.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under
Impurities Band C may be used but using a detection
wavelength of 354 nm.

DETERMINATION OF CONTENT

Calculate the content of C14H IO0 3 in the paste using the
declared content of C14H lO0 3 in dithranol BPCRS.

For salJ'cylJ'c acid
Shake 0.5 g with 10 mL of 1M hydrochlon"c acidand 10 mL
of ether until fully dispersed. Decant and reserve the aqueous
layer. Extract the ether layerwith two further 10-mL
quantities of 1M hydrochloric acidJ combine the aqueous
extracts with the reserved aqueous layer, wash with 10 mL of
ether and reserve for me Assay for zinc oxide. Combine the
ether extract and washings, add 15 mL of petroleum spirit
{boiling range~ 4(f to 6ff) and extract with successive
quantities of 20 ml, 10 mL and 10 mL of borale buffer
pH 9.0. Dilute the combined extracts to 100 mL with
2M hydrochloric acid, dilute 15 mL of the resulting solution [0

50 mL with the same solvent and measure the absorbance of
the final solution at the maximum at 302 om, AppendixIl B.
Calculate the content of C7H603 in the paste taking 260 as
the value of A(l %, 1 em) at the maximumat 302 om.

For zinc oxide
To the combined aqueous extractsobtained in the Assay for
salicylic acid add 20 mL of 1M sodium hydroxide and 50 mg
of xylenol orange tn·curate. To the resulting solution add
sufficient hexamine to change the colour of the solution to
red, and then a further 3 g of hexamine, and titrate with
O.IMdisodium edetale VS. Each mL of O.IMdisodium cdetale
VS is equivalent to 8.137 mg of2nO.

STORAGE
Dithranol Paste should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities Band C listed under
Dithranol.

Dithranol and Salicylic Acid Ointment
NOTE: This monograph has been devdoped to coverunlicensed
formukuions.

Action and use
Coal tar extract; treatment of psoriasis.

I

DEFINtnON
Dithranol and SalicylicAcid Ointment contains Dithranol
and Salicylic Acid in a suitable emulsifying basis.

The ointmem complies with the requirements stated under Topical
Semi-solid Preparations and with the following requirements.
Where appropria,e~ theointment alsocomplies with the
requirements statedunder Unlicensed }tfedidnes.

Content of dithranol, C1JII00 3

90.0 to 1l0.0% of the Slated amount.

Content of salicylic acid, C7H60 ]
90.0 to 110.0% of the stated amount of salicylic acid,
corrected to account for the dithranol content.
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IDENTIFICATION
A. ill the Assayfor Dithranol, the principal peakin.the
chromatogram obtained with solution (I) corresponds to the
principal peakin the chromatogram obtainedwith
solution (2).

B. Heat a quantity of the ointment containing 0.5 mg of
Dithranol with 5 mL of 1M sodium hydroxide on a water bath
with constant stirring. A pink colour is produced in the
aqueous layer.

C. Shake I g with 10 mL of water, Iilter and add to the
filtrate iron(IIl) chloride solution Rl; an intensereddish violet
colour is produced whichpersists on the addition of 6M acetic
acid. Add 2M hydrochloric acid; the colour disappears and a
white, crystalline precipitate is produced.

TESTS
Impurities Band C
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.
(1) Disperse a quantity of me ointment containing 20 mg of
Dithranol in 20 mL of dichloromethane, add I mL of glacial
acetic acid) dilute to 100 mL withhexane and filter through a
fine glass microfibre filter paper (Whatman GF/C is suitable).

(2) Add ImL of glacial acetic acid to 20 mL of a solution
containing 0.0050% wlv of dantron BPCRS (impurity B) and
0.0050% wlv of dithranol impun"tyC EPCRS (dimer) in
dichloromethane and add sufficient hexane to produce 100 mL

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with silica gelfor chromatography (5 urn) (Lkhrosorb Si 60 is
suitable).
(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 380 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

1 volume of glacial acetic acid) 5 volumes of dichloromethane
and 82 volumes of hexane.
In the chromatogram obtained with solution (2), the
substances elute in the following order: impurity B,
impurity C.

LIMITS

Not more than 10.0% of the statedamount of dithranol,
calculated as the sum of the amounts of impurities Band C.
Calculate the amountof impurity Band impurity C in the
ointmentusing the chromatograms obtained with solutions
(I) and (2).

ASSAY
For dithranol
Carry out the method for liquid chromatography)
Appendix III D) using the following solutions.
(1) Disperse a quantity of the ointmentcontaining 5 mg of
Dithranol in 20 mL of dichtoromethane, add I mL of glacial
acetic add, dilute to 100 mL with hexane and filter through a
fine glass microfibre filter paper (Whatman GFIC is suitable).

(2) Add I mL of glacial acetic acid to 20 mL of a 0.025% wlv
solution of dithranol BPCRS in dichloromethane and add
sufficient hexane to produce 100 mL.
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under
Impurities Band C may be used but usinga detection
wavelength of 354 run.

DETERMINATION OF CONTENT

Calculate the content of Cl4HlO03 in the ointmentusing the
declared content of C14HIOOJ in dithranol BPCRS.

For salicylic acid
Cany out the methodfor liquid chromatography,
Appendix III D, using the following freshly prepared
solutions in amber glassware. Storeand inject the solutions at
100

) using a cooled autosampler. Mix the ointmentwith a
glasspestle for 5 minutes before analysis.
(1) Dissolve a quantity of the ointment containing 5 mg of
Salicylic Acid in 20 mL of dichloromethone by shaking for
2 minutes and sonicating for 5 minutes. Add 1 mL of glacial
acetic acid) dilute the solution with sufficient hexane to
produce a solution containing 0.005% wlv of Salicylic Acid
and filter through a 0.7-~m glass microfibre filter.
(2) Dilute 10 volumes of a 0.05% wlv solution of salUyI~

acidBPCRSin a mixture of 1 volume of glacial acetic acid,
20 volumes of dichloromethane and 100 volumes of hexane to
100 volumes with the samemixture of solvents and filter
through a 0.7-~m glass microfibre Iilter.

(3) Dilute 10 volumes of a 0.05% wlv solution of
dithranol BPCRS in a mixture of 1 volumeof glacial acetic
acid, 20 volumes of dichloromethane and 100 volumes of
hexane to 100 volumes with the same mixture of solvents and
Iilter through a 0.7-~m glass microfibre Iilter.

(4) Equal volumes of solutions (2) and (3).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 nun) packed
with silica gelfor chromatography (5 J1I11) (Spherisorb or
Lichrosorb Si 60 are suitable).

(b) Use gradient elutionand the mobilephasedescribed
below.

(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 302 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 1 volume of glacial acetic acid, 10 volumes of
dichioromethane and 80 volumes of hexane.
~Hobile phase B 2 volumes of glacial acetic add) 10 volumes
of dichioromethane and 80 volumes of hexane.

Time (Minutes) MobUe phase A Mobile phase B Comment
r/. vlv) ("/0 vlv)

0-5 100 0 isocratk

5-6 100-.50 0---)50 linear gradient

6-10 50 50 isocrntic

1<)..10.1 50---) 100 50---)0 lineargradient

10.1-15 100 0 re-equilibration

SYSTEM SUITABIUTY

The assay is not valid unless:
the symmetry factor of the principal peakin the chromatogram
obtained with solution (2) is less than 3.0j

in the chromatogram obtained with solution (4») the resolution
between the peaks due to dithranol andsalicylic acid is
at least 8.0.
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(AxIOO)/B

B = C x (100 - 2D) I 100

Dobutamine Infusion

Calculate the content of C 7H603 in the ointment relative to
the corrected stated amount using the following expression:

IDENTIFICATION
A. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as that of the
principal peak in the chromatogram obtained with
solution (2).

B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Use the infusion being examined diluted, if necessary, in
a mixture of I volume of water and 4 volumes of methanol to
produce a solution containing the equivalent of 0.05% wlv of
dobutamine.

(2) 0.05% wlv of dobutamine hydrochloride BPCRS in a
mixture of I volume of waterand 4 volwnes of methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gelprecoated plate.

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air and spray
with a 0.5% w/v solution of potassium pennanganate in
1M sodium hydroxide.

MOBILE PHASB

2 volumes of water, 6 volumes ofglacial autic acid,
12 volumes of ether and 18 volumes of butan-l-01.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

TESTS
Related substances
Complies with the test described in the requirements for
Sterile Dobutamine Concentrate but using the following
solutions.

(1) Use the infusion diluted, if necessary, with a mixture of
equal volumes of mobile phase A and mobile phase B to
produce a solution containing the equivalent of 0.05% wlv of
dobutamine.

(2) Dilute 4 volumes of solution (I) to 100 volumes with a
0.0005% wlvsolution of anisaldehyde in a mixture of equal
volumes of mobile phase A and mobile phase B and dilute
I volume of the solution to 10 volumes with the same
mixture of mobile phases.

(3) Dilute 1 volume of solution (1) to 100 volumes with a
mixture of equal volumes of mobile phase A and mobile
phase B.

ASSAY
Carry out the Assay described under the requirements for
Sterile Dobutamine Concentrate but for solution (1) use the
infusion being examined diluted, if necessary, with the:
mobile phase to contain the equivalent of 0.05% wlv of
dobutamine.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of dobutamine.

DOBUTAMThffi STEIDLE CONCENTRATE
DEFINITION
Dobutamine Sterile Concentrate is a sterile solution of
Dobutamine Hydrochloride in Water for Injections.

stated amount of salicylicacid,
stated amount of dithranol.

where,

C
D

DETERMINATION OF CONTENT

Calculate the amount of C7H603 in the ointment on the "as
is" basis using the declared content of C7H603 in salicylic
acid BPCRS [A].
Adjust the stated amount of C7H603 to account for the
dithranol content, [B] using the following expression:

DEFINITION
Dobutamine Infusion is a sterile solution containing
Dobutamine Hydrochloride. It is supplied as a ready-to-use
solution or it is prepared by diluting either Dobutamine
Sterile Concentrate or Dobutamine Hydrochloride for
Injection with a suitable diluent in accordance with the
manufacturer's instructions.

The infusion complies with the requirements staud under
Parenteral Preparations and with the following requirements.

TESTS
Bacterial endotoxins
Carry out the test for b","rial endmoxins, Appendix XN C,
Method D. Dilute me infusion, if necessary, with water BET
to give a solution containing the equivalent of 10 mg of
dobutamine per mL (solution A). The endotoxin limit
concentration of solution A is 10 ill per mL.

STORAGE
Dobutamine Infusion prepared from Sterile Dobutamine
Concentrate or from Dobutamine Hydrochloride for
Injection should be used immediately after preparation but,
in any case, within the period recommended by the
manufacturer when prepared and stored strictly in
accordance with the manufacturer's instructions.

When supplied as a ready-ro-use solution, the irfusion complies
with thefollowing requirements.

Content of dobutamine, ClsH2~03
95.0 to 105.0% of the stated amount.

Dobutamine Intravenous Infusion

Action and use
Betaj-adrenoceptor agonist.

STORAGE
Dithranol and Salicylic Acid Ointment should be protected
from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities Band C listed under
Dithranol.
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The concentrate complies with the requirements for Concentrates
for Injections orInfusions statedunder Parenteral Preparations
and with thefollowing requirements.

Content of dobutamine, C,,H,,NO,
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless or pale yellow solution.

IDENTIFICATION
A. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as that of the
principal peak in the chromatogram obtained with
solution (2).

B. Carry out the method for thin-layer chromatography,
Appendix In A, using the following solutions.

(1) Use the concentrate being examined diluted, if necessary,
with waterto produce a solution containing the equivalent of
1.25% wlv of dobutamine.

(2) 1.25% wlv of dobutamine hydrochloride BPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel 60 F254 precoated plate.

(b) Use the mobile phase as described below.

(c) Apply 10 ul., of each solution.

(d) Develop the plate to 15 em.
(e) After removal of me plate, allow i( (0 dry- in air and
examine under ultraviolet light (254 nm). Spray the plate with
a 6.0% w/v solution of iron(m) chloride hexahydrate and then
with a 2% w/v solution of potassium hexacyanofemuetm).

MOBILE PHASE

5 volumes ofglacial acetic acid, 15 volumes of water,
40 volumes of propan-l-oland 100 volumes of ethylacetate.

CONFIRMATION

By each method of visualisation the principal spot in the
chromatogram obtained with solution (I) corresponds to mat
in the chromatogram obtained with solution (2).

TESTS
Acidity
pH of the concentrate diluted, if necessary, to contain the
equivalent of l.25% w/v of dobutamine, 2.5 £0 4.0,
Appendix V L.

Clarity of solution
Dilute the concentrate, if necessary, to contain the equivalent
of 1.25% wlv of dobutamine. The solution is not more
opalescent than reference suspension I, Appendix N A.

Light absorption
The lightabsorption, Appendix Il B, at 400 om of the
concentrate diluted, if necessary, to contain the equivalent of
1.25% wlv of dobutamine is not more than 0.20.

Related substances
Carry out the method for liquid chromatQgraphy,
Appendix ill D, using the following solutions.

(1) Dilute the concentrate with a mixture of equal volumes
of mobile phase A and mobile phase B to produce a solution
containing the equivalent of 0.5% w/v of dobutamine.

(2) Dilute 4 volumes of solution {I} to 100 voiumes with a
0.005% w/v solution of anisaldehyde in a mixture of equal
volumes of mobile phase A and mobile phase B and dilute
1 volume of the solution to 10 volumes with the same
mixture of mobile phases.
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(3) Dilute 1 volume of solution (1) to 100 volumes with a
mixture of equal volwnes of mobile phase A and mobile
phase B.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 nun) packed
with base-deacthxued end-capped occadecylsily/ silica gelfor
chromatography (5 um) (Supelcosil LC-18-DB is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 280 om.

(f) Inject 20 lt1. of each solution.

MOBILE PHASE

Mobile phase A Dissolve 2.60 g of sodium O(tanesulfonate in
1000 mL of waterand add 3 mL of triethylamine; adjust to
pH 2.5 with onhophosphoric acid.

kfobiJe phase B 18 volumes of acetonitrile and 82 volumes of
methanol.

Time (Atinutes) MobUe phase A MobUe phase B Comment
(% vlv) ("10 vlv)

0-5 65 35 isocraric
5-20 65 .....20 35 ..... 80 linear gradient

20-25 20 80 isocratic

25-26 20-->65 80 .....35 linear gradient

26-35 65 35 re-equilibration

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peaks
corresponding to dobutamine and anisaldehyde is
at least 4.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than half the area
of the principal peak in the chromatogram obtained with
solution (3) (0.5%);

the sum of the areas of any secondary peaks is not greater than
the area of the principal peak in the chromatogram obtained
with solution (3) (l%).

Disregard any peak with an area less than 0.05 times the area
of the principal peak in the chromatogram obtained with
solution (3) (0.05%).

ASSAY
Carry out the method for liquid chromawgraphy,
Appendix III D, using the following solutions.

(1) Dilute the concentrate with the mobile phase to produce
a solution containing the equivalent of 0.05% wlv of
dobutamine.

(2) 0.06% wlv of dobutamine hydrochloride BPCRS in the
mobile phase.

(3) 0.06% w/v of doburamine hydrochlaride BPCRS and
0.03% wlv of 4-(4-hydroxyphenyQburan-2-one in the mobile
phase.

CHROJ\IATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped ocradecylsilyl silica gelfor chromatography
(5 urn) (Supelcosil LC-18-DB is suitabie).

(b) Use isocratic elution and the mobile phase described
below.
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(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 280 nm.

(I) Inject 20 pL of each solution.

MOBILE PHASE

14 volumes of methanol, 28 volumes of acetonitrile and
58 volumes of a solution prepared by dissolving 3.38 g of
sodium oaanesulfonaie in 1000 mL of water, adding 3 mL of
methylamineand adjusting the pH to 2.5 with onhophosphoric
acid.

SYSTEM. SUITABlUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
dobutamine and 4-(4-hydroxyphenyl)butan-2-one is
at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of ClsH23NOj in the concentrate from
the chromatograms obtained using the declared content of
C18H,,NO, in doburamine hydrochloride BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of dobutamine.

DOBUTAMINE HYDROCHLORIDE FOR
INJECTION
DEFINITION
Dobutamine Hydrochloride for Injection is a sterile material
consisting of Dobutamine Hydrochloride with or without
excipients. It is supplied in a sealed container.

The contents 0/the sealed cotltainer comply Wlih the requirements
for Powders for Injections or Infusions statedunderParenteral
Preparations and with thefollowing requirements.

Content of dobutamine, C18H2~03
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the Assay) the chromatogram obtained with solution
(1) shows a peak with the same retention time as that of the
principal peak in the chromatogram obtained with
solution (2).

B. Carry out the method for thin-layer chromatography,
Appendix m A, using the following solutions.

(1) Dissolve the contents of the sealed container in sufficient
of a mixture of 1 volume of waterand 4 volumes of methanol
to produce a solution containing the equivalent of 1.0% wlv
of doburemine.

(2) 1% wlv of <Ioburamine hydnxhlon·tJe BPCRS in a mixture
of 1 volume of waterand 4 volumes of methanol.

CHROl\iATOGRAPHIC CONDITIONS

(a) Use a silKa gel precoated plate.

(b) Use the mobile phase as described below.

(c) Apply 10 ul., of each solution..

(d) Develop the plate to 15 em.

(e) After removal of me plate, allow it to dIY in air and spray
with a 0.5% w/v solution of potassium permanganate in
1M sodium hydroxide.

MOBILE PHASE

2 volumes of water, 6 volumes of glacial acetic acid,
12 volumes of etherand 18 volumes of btuan-l-oi.
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CONFIRMATION

The principal spOt in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

TESTS
Acidity
pH of a solution containing the equivalent of 2.5% wlv of
dobutamine, 2.5 to 4.5, Appendix V L.

Clarity of solution
A solution containing the equivalent of 2.5% w/v of
dobutamlne is not more opalescent than reference suspension
JI, Appendix IV A.

Light absorption
The absorbance, Appendix II B, at 480 run of a solution
containing the equivalent of 2.5% w/v of doburamine is not
more than 0.065.

Related substances
Comply with the test described in the requirements for
Sterile Dobutamlne Concentrate but preparing solution (1)
in the following manner. Dissolve the contents of the sealed
container in a mixture of equal volumes of mobile phase A
and mobile phase B to produce a solution containing the
equivalent of 0.5% wlv of dobutamine.

Water
Not more than 2.0%, Appendix IX C. Use the contents of a
single container and add 7 g of salicylK acidand 20 mL of
formamide before the determination.

ASSAY
Carry OUt the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.

(1) Dissolve the contents of one container in the mobile
phase to produce a solution containing the equivalent of
0.05% wlv of dobutarnine,

(2) 0.06% wlv of doburamine Irydro<hloride BPCRS in the
mobile phase.

(3) 0.06% wlv of doburamine Irydrochloride BPCRS and
0.03% wiv of 4-(4-hydroxyphenyQburan-2-,me in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Assay in
the requirements for Sterile Dobutamine Concentrate may be
used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
dobutamine and 4-(4-hydroxyphenyl)butan-2-one is
at least 1.5.

DETERMlNATION OF CONTENT

Calculate the content of C18H2~03 in the container using
the declared content of C18H2~O, in dobutamine
Irydrochlorid£ BPCRS.

Repeat the procedure on the contents of a further two
containers. Determine the content of ClsH2~03 using the
average of the three individual results obtained.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of dobutamine.
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Docusate Capsules
Action and use
Stimulant laxative; faecal softener.

DEFINITION
Docusate Capsules contain a solution of Docusate Sodium in
a suitable water miscible vehicle.

The capsules comply with the requirements slated under Capsules
and with thefollowing requirements.

Content of docusate sodium, C2oH31Na07S
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Dissolve, by heating on a water bath, a capsule In
sufficient water to produce a solution containing 1% w/v of
docusate sodium. Pass 1 mL of this solution with the aid of .
vacuum through a solid-phase extraction column of 1 mL
capacity and containing 0.1 g of an octadecyl-bonded silica
sorbent (a Sep-pak CIS column is suitable) previously
washed with 2 mL of methanol, followed by 5 mL of water.
Wash the.column with 2 mL of water, discarding the aqueous
eluate and then elute the docusate sodium with 4 mL of
methanol, retaining the methanol solution.

(2) 0.25% wlv of docusare sodium BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 !!L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dry in air and expose to iodine
vapour.

MOBILE PHASE

2 volumes of 13.5M ammonia, 20 volwnes of ethanol (96%),
40 volumes of waterand 50 volumes of ethylacetate.

CONFlRA1AnON

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(I) Add 200 mL of water to a number of whole capsules
containing 1 g of Docusate Sodium and warm on a water
bath until the capsules have dissolved. Add 200 mL of
acetonitrile Rl, shake the mixture thoroughly and cool.
Add sufficient of a mixture of equal volumes of acetonitrile RJ
and wat€r to produce 1000 ml., mix well and filter to obtain
a clear solution (Whatman No. I paper followed by a O.4-~m

filter is suitable).

(2) 0.1 % wlv of do<usare sodium BPCRS in a mixture of equal
volumes of acetonitrile Rl and water.

Docusate Preparations 111-565

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4~6 mm) packed
with end-capped oCladecylsilyl silica gelfor chromatography
(5 urn) (Ultracarb ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL pee minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 214 nm.

(I) Inject 25 ~L of each solution.

MOBILE PHASE

30 volumes of 0.005M tetrabmylammonium dihydrogen
orthophosphate and 70 volumes of ocetoniuile Rl.

DETER.t\1INATION OF CONTENT

Calculate me content of C2oHJ7Na07S in the capsules from
the chromatograms obtained using the declared content of
C,oH"NaO,S in docusate sodium BPCRS.

STORAGE
Docusate Capsules should be kept in an airtight container.

Compound Docusate Enema
Action and use
Stimulant laxative; faecal softener.

DEFINITION
Compound Docusate Enema is a rectal solution containing
Docusate Sodiwn and Glycerol in a suitable water-miscible
vehicle.

The enema complies with the requirements staled under Rectal
Preparations and with thefollowing requirements.

Content of docusate sodium) C2oH37Na07S
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using a silica gel precoated plate (Merck
silica gel 60 plates are suitable) and a mixture of 2 volumes
of 13.5M ammonia, 20 volwnes of ethanol (96%), 40 volumes
of waterand 50 volumes of ethyl acetate as the mobile phase.
Apply separately to the plate 20 ~L of each of the following
solutions. For solution (1) dissolve, by heating on a water
bath, a quantity of the enema containing 50 mg of Docusate
Sodium in 5 mL of water. Pass 1 mL of this solution with
me aid of vacuum through a solid-phase extraction column
of 1 mL capacity and containing 0.1 g of an octadecyl
bonded silica sorbent (a Sep-pak CIS column is suitable)
previously washed with 2 mL of methanol; followed by 5 mL
of water. Wash the column with 2 mL of water, discarding
the aqueous eluate and then elute the Docusate Sodium with
4 mL of methanol, retaining the methanol solution. Solution
(2) contains 0.25% wlv of docusate sodium BPCRS in
methanol. After removal of the plate, allow it to dry in air and
expose to iodine vapour. The principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with me same retention time as the
principal peak in the chromatogram obtained with
solution (2).

C ..Mix I g with 0.5 mL of nitric acid and superimpose
0.5 mL of potassium dichromate solution. A blue ring develops
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at the interface of the liquids, which does not diffuse into the
lower layer within 10 minutes.

TESTS
Acidity or alkalinity
pH, 5.0 to 8.0, Appendix V L.

ASSAY
Carry out the method for li'qm"d chromatography,
Appendix III D, using the following solutions. For solution
(1) add 50 mL of ether to a quantity of the enema containing
50 mg of Docusate Sodium, shake thorougWy and allow to
stand for 16 hours. Filter the ether extract through anhydrous
sodium sulfate using a glass-fibre filter (Whatrnan GF/C is
suitable). Extract the aqueous layer with a further 50 mL
quantity of ether and filter through anhydrous sodium sulfate.
Evaporate the combined ether extracts to dryness and
dissolve the residue obtained in 100 mL of a mixture of
70 volumes of acetoniuile and 30 volumes of water. Solution
(2) contains 0.05% wlv of docusace sodium BPCRS in a
mixture of 70 volumes of acetonitrile and 30 volumes of warer.
The chromatographic procedure may be carried out using
(a) a stainless steel column (25 em x 4.6 mm) packed with
silica gel with a chemically bonded, strongly basic quaternary
ammonium anion-exchange coating (10 urn) (Spherisorb
SAX is suitable), (b) as the mobile phase with a flow rate of
2 mL per minute a mixture of 1.6 volumes of orthophosphon'c
acid, 350 volumes of waterand 650 volumes of acetonitrile
and (c) a detection wavelength of 214 nm.
Calculate the content of C2oH37Na07S in the enema using
the declared content of C,.H"Na07S in docusate
sodium BPCRS.

Docusate Oral Solution
Action and use
Stimulant laxative; faecal softener.

DEFINITION
Docusate Oral Solution contains 1.0% wlv of Docusate
Sodium in a suitable flavoured vehicle.

The oralsolution complies with the requirements stated under Oral
Liquids and Wl·th thefollowing requirements.

Content of docusate sodIum, CZoH37Na07S
0.95 to 1.05% wlv.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Pass a volume of the oral solution containing 10 mg of
docusare sodium, with the aid of vacuum, through a solid
phase extraction column of 1 mL capacity and containing
0.1 g of an oetadecyl-bonded silica sorbent (a Sep-pak CI8
column is suitable) which has been previously washed with
2 mL of methanol, followed by 5 mL of water. Wash the
column with 2 rnLof water, discarding the aqueous eluate
and then elute the docusate sodium with 4 mL of methanol,
retaining the methanol solution.

(2) 0.25% wlv of docusate sodium BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sitica gd G (Merck silica gel 60 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

2022

(d) Develop the plate to 15 em.

(e) After removal of the pJate~ allow it to dry in air, expose to
iodine vapour and examine in daylight.

MOBILE PHASE

2 volwnes of 13.5M ammonia) 20 volumes of ethanol (96%),
40 volwnes of Water and 50 volumes of ethyl autale.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

ASSAY
Carry out the method for liquid chromatography)
Appendix III D, using the following solutions.

(1) Pass a weighed quantity of the oral solution containing
10 mg of docusate sodium, with the aid of vacuum, through
a solid-phase extraction column of I mL capacity and
containing 0.1 g of an ocradecyl-bonded silica sorbent (a
Sep-pak CI8 column is suitable) previously washed with
2 mL of methanol, followed by 5 mL of water. Wash the
column with 2 mL of water, discarding the aqueous eluate.
Elute the docusare sodium with 4 rnL of methanol and dilute
to 20 mL with a mixture of 70 volumes of acetonitn7e and
30 volumes of water.
(2) 0.05% wlv of docusate sodium BPCRS in a mixture of
70 volumes of acetonitrile and 30 volumes of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with silica gel with a chemically bonded, strongly basic
quaternary ammonium anion-exchange coating (10 urn)
(Spherisorb SAX is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 214 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

1.6 volumes of otthophosphotic add, 350 volumes of waterand
650 volumes of acetonitrile.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2) the symmetry factor of the peak
corresponding to docusate sodiwn is less than 1.5.

DETERMINATION OF CONTENI"

Determine the weight per mL of the oral solution,
Appendix V G, and calculate the content of CwH37Na07S,
weight in volume, using the declared content of
C,oH"Na07S in doauate sodium BPCRS.
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Paediatric Docusate Oral Solution
Action and use
Stimulant laxative; faecalsoftener.

DEFINITION
Paediatric Docusate Oral Solution contains 0.25% w/v of
Docusate Sodium in a suitable flavoured vehicle.
The oral solution complies with the requirements stated under Oral
Liquids and with thefollowing requirements.

Content of docusate sodium, C2oH37Na07S
0.238 to 0.263% wlv.

IDENTIFICATION
Complies with the tests described under Docusate Oral
Solution.

ASSAY
Carry out the Assay described under Docusate Oral Solution
but preparing solution (1) in the following manner.
For solution (1) pass a weighed quantity of me oral solution
containing 5 rngof dccusate sodium, with the aid of vacuum,
through a solid-phase extraction column of 1 mL capacity
and containing 0.1 g of an oaadecyl-bonded silica sorbent (a
Sep-pak GIS colwnn is suitable) previously washed with
2 mL of methanol, followedby 5 mL of water. Wash the
column with 2 mL of water, discarding the aqueous eluate.
Elute the docusate sodium with 4 mL of methanol and dilute
to 10 mL witha mixture of equal volumes of acetonitrile and
water.

Domperidone Tablets
Action and use
Peripheral dopaminereceptor antagonist; antiemetic.

DEFINITION
Domperidone Tablets containDomperidone Maleate.
The tablets comply with the requirements statedunder Tablets and
with the jollowing requirements.

Content ofdomperidone, CnH24CINs02
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for chin-layer chromatography,
AppendixIIIA, using the following solutionsin a mixture of
equal volumes of dichloromethane and methanol.
(1) Shake a quantity of the powdered tablets containing the
equivalent of 10 mg of domperidone with 10 mL of solvent
and filter through a glass microfibre filter (Whatman GF/C is
suitable).

(2) 0.127% w/v of domperidone maleate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a precoared silica gelF'54 plate (Merck silica gel 60
FZ54 platesare suitable).
(b) Use the mobilephase as described below.
(c) Apply 10 pL of each solution.

(d) Develop the plate to IS cm.

(e) Afterremoval of the plate, dry in airand examine under
ulrraviclet light (254 nm). Spray the plate with potassium
iodobismuthate solution and examineagain.

Domperidone Preparations 111-567

MOBILE PHASE

5 volumes of a solutionprepared by dissolving 1,36 g of
sodium acetate in 50 mL of waterJ adjusting the pH to 4.7
with dihne acetic acid and adding sufficient waler to produce
100 ml., 18 volumes of methanol, 23 volumes of
dichloromethane and 54 volumes of elhylacetate.

CONFIR.i'AATION

Using each method of visualisation, the principal spot in the
chromatogram obtained with solution (I) corresponds to that
in the chromatogram obtained with solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has me same retention timeas the
principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of 0.1'1 hydrochloric add, at a temperature of
37°Jas the medium.

PROCEDURE

(1) After 45 minutes withdraw a 20 mL sample of the
medium and measure the absorbance of the filtered sample,
suitably diluted with the dissolution medium if necessary, at
the maximum at 286 nm, Appendix II B using dissolution
medium in the reference cel1.
(2) Measure the absorbance of a 0.00 I% wlv solution of
domperidone maleate BPCRS in the dissolution medium using
dissolution medium in the reference cel1.

DETERMINATION OF CONTENT

Calculate the total content of domperidone, C22Hz4C1N502J
in the medium from the absorbances obtained and using the
declared content of C22H24ClN.502, in dompendone
maleate BPCRS.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutionsprepared
immediately beforeuse.
(1) To a quantity of the powdered tablets containing the
equivalent of 50 mg of domperidone add 10 mL of a mixture
of equalvolumes ofO.OIM hydrochloric acid and methanol, mix
with the aid of ultrasound for 20 minutes and filter through a
glass microfibre filter (Whatrnan GF/C is suitable).

(2) Dilute 1 volume of solution (1) to 200 volwnes with a
mixture of equal volumes of O.OIM hydrochloric acidand
methanol. Dilute I volumeof the resulting solutionto
2 volumeswith the same solvent.
(3) Dilute I volwne of solution (2) to 5 volumes of a mixture
of equal volumes of O.OIM hydrochloric acid and methanol.
(4) 0.01% wlv of domperidone maleate BPCRS and
O.oI5% w/v of droperidol EPCRS in a mixture of equal
volumes OrO.OIM hydrochloric acid and methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with bose-deaaioated, end-capped octadecylsilyl siJi<a gelfor
chromawgraphy (3 pm) (Hypersil BDS is suitable).
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(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute. Equilibrate the
column for at least 30 minuteswithmethanol and equilibrate
with the initial mobile phase for at least 5 minutes.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of280 om.

(0 Inject 10 pL of each solution. Inject a mixture of equal
volumes of 0.0 1M hydrochloric acidand methand as a blank
prior to the solutions.

MOBILE PHASE

Mobile phase A methanol.

Mobile phase B 0.5% wlv solution of ammonium acetate.

Time Mobile phase A Mobile phaseR
(min) (per cent VII-') (pel' cent FIJI)

0 30 70

10 100 0

12 100 0

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the two principal
peaks is at least 2.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.25%);

the sum of the areas of any secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (05%).

Disregard any peakin the chromatogram obtained with the
blank solution, any peak due to maleicacid nearthe startof
the chromatogram and any peakwith an area less thanthe
area of the peak in the chromatogram obtained with solution
(3) (0.05%).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix ill D J using the following solutions.
(I) Add sufficient methanol to 10 whole tablets to produce a
solution containing 0.02% wlv of domperidone, mixwith the
aid of ultrasound for 20 minutes and filter through a glass
microfibre filter (Whatman GFIC is suitable). To 50 mL of
the filtrate add 1 mL of O.IM hydrochlori< acidand sufficient
waterto produce 100 mL.
(2) 0'.0127% wlv of dompen"done maleate BE'CRS in a mixture
of equal volumes of 0.002M hydroch/ori< acidand methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described underRelated
substances may be used.

DETERL\\INATION OF CONTENT

Calculate the content of C22H24CINS02 in the tablets using
the declared content of C22H24CINs02 in domperidone
maleate BE'CRS.

STORAGE
Domperidone Tablets should be stored in an airtight
container.
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LABELLING
The quantity of the active ingredient is stated in terms of the
equivalent amount of domperidone.

Dopamine Infusion
DopamineIntravenous Infusion

Acdon and use
Dopaminereceptor antagonist; betaI-adrenoceptor agonist;
alpha-adrenoceptor agonist.

DEFINITION
Dopamine Infusion is a sterile solutioncontaining Dopamine
Hydrochloride. It is supplied as a ready-to-use solution or it
is prepared by diluting either DopamineSterile Concentrate
or Dopamine Hydrochloride for Injection with a suitable
diluentin accordance with the manufacturer's instructions.
The infusion complies with the requirements statedunder
Parenteral Preparations and with thefoUowing requirements.

When supplied as a ready-w-use solution, the intravenous infusion
complies with thefollowing requirements.

Content of dopamine hydrochloride, CsHIlNO"HCI
95.0 to 105.0% of the stated amount.

Content of glucose, C~1206
4.75 to 5.25% wlv.

CHARACTERISTICS
A colourless liquid.

IDENfIFICATION
A. Saturate a volume containing 0.1 g of Dopamine
Hydrochloride with sodium chloride and extract with three
20-mL quantities of buum-l-ol. Filterthe combinedextracts
through anhydrous sodium sulfate and evaporate the filtrate to

dryness. The infrared absorption spectrum of the residue,
Appendix II A, is concordant with the reference spectrum of
dopamine hydrochloride (RS 113).

B. To a volumecontaining 10 mg of Dopamine
Hydrochloride add 0.1 mL of iron(Jtt) chloride solution RI.
An intense green colour is produced.

TESTS
Acidity
pH, 3.0 to 4.5, Appendix V L.

5-Hydroxymethy1furfural
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) Use the intravenous infusion.
(2) 0.0025% wlv of 5-hydroxymethylfurfural in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mrn) packed
with end-capped octade<y/si/yl si/i<a gelfor chromatography
(5 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of 284 nm.

(I) Inject 20 ul, of each solution.

MOBILE PHASE

0.05M disadium hydrogen orthophosphate adjusted to pH 7.0
with orthophosphori< acid.
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LIMITS

In the chromatogram obtained with solution (I), the area of
any peak corresponding to 5-hydroxymemyifurfurai is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.05%,
determined with reference to the content of glucose).

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Dilute the infusion with sufficient mobile phase to
produce a solution expected to contain 0.032% wlv of
Dopamine Hydrochloride.

(2) Dilute I volume of solution (I) to 50 volumes with the
mobile phase.

(3) Dilute 1 volume of solution (1) and 1 volume of a
solution containing 0.030% w/v each of 4-ethylcatechol and
3,4-dimethoxypheuelhylamine to 50 volumes with the mobile
phase.

CHROl\.lATOGRAPHIC CONDITIONS

The chromatographic conditions described under Assay may
be used.

Under the prescribed conditions, the retention time of
dopamine is about 5 minutes, of d-ethylcarechol about
3 minutes and of 3,4-dimethoxyphenethylamine, about
12 minutes.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than 1.25 times
the area of the principal'peak in the chromatogram obtained
with solution (2) (2.5%);

not more than one such peak has an area greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (2%).

Bacterial endotoxins
Carry out the lestfor bacterial endotoxins, Appendix XN C.
Dilute the intravenous infusion, if necessary, with waterBET
[0 give a solution containing 1.6 mg of Dopamine
Hydrochloride per mL (solution A). The endotoxin limit
concentration of solution A is 26.67 IV per mL.

ASSAY
Carry out the method for liquidchromaJography,
Appendix III D, using the following solutions.

(I) Dilute a suitable volume of the infusion with mobile
phase to produce a solution expected to contain
0.0032% wlv of Dopamine Hydrochloride.

(2) 0.0032% wlv of dopamine hydrochloride BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 ern x 4.6 mm) packed
with end-copped oClade<y/si1y1 silica gelfor chromatography
(5 pm) (Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 280 om.

(I) Inject 20~ of each solution.

Dopamine Preparations III-569

MOBILE PHASE

2 volumes of O.hI disodium edeuue, 10 volumes of glacial
acetic acid, 300 volumes of aceumiaile and 700 volumes of
0.005M sodium dodecyl sulfate.

DETERMINATION OF CONTENT

Calculate the content of CsH 11N02,HCl in the infusion
using the declared content of CsHlIN02,HCI in dopamine
hydrochloride BPCRS.

DOPAMINE STERILE CONCENTRATE
DEFINITION
Dopamine Sterile Concentrate is a sterile solution of
Dopamine Hydrochloride in Water for Injections.

The concentrate complies with the requirements jor Concentrates
for Injections or Infusions statedunderParenteral Preparations
and with thefollowing requirements,

Content of dopamine hydrochloride, CsHuNOl,HCI
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless or pale yellow solution.

IDENTIFICATION
A. Extract a volume containing 0.1 g of Dopamine
Hydrochloride wlth 10 mL of butan-l-ol. Filter me extract
through anhydrous sodium sulfate and evaporate the filtrate to
dryness. The infrared absorption spectrum of the residue,
Appendix II A, is concordant with the reference spectrum of
dopamine hydrochloride (RS 113).

B. To a volume containing 10 mg of Dopamine
Hydrochloride add 0.05 mL of ironOIl) chloride solution Rl.
An intense green colour is produced.

TESTS
Acidity
pH, 2.5 to 5.5, Appendix V L.

Related substances
Carry out the method for thin-layerchromatography,
Appendix III A, using the following solutions.

(1) Dilute a volume of the concentrate containing 0.15 g of
Dopamine Hydrochloride to 5 mL with methanol.

(2) 0.0075% wlv of 4-0-melhyldopaminehydrochloride in
methanol.
(3) 0.0075% wlv each of 3-0-merhyldopamine hydrochloride
and 4-0-methyldopaminehydrochloride in methanol.

CHROlvlATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described helow.

(c) Apply to ~ of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air for
IS minutes and spray evenly and abundantly with a mixture,
prepared immediately before use, of equal volumes of iron
(HI) chloride solution Rl and potassium hexacyanofetratetttt}
solution.

MOBILE PHASE

2 volumes of anhydrous formic acid, 7 volumes of water,
36 volumes of methanoland 52 volumes of chloroform.

SYSTEM. SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two dearly separated spots.
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LIMITS

Any secondary spotwith an Rf value higher than that of the
principal spot in me chromatogram obtained with solution
(1) is not more intense than the spot in the chromatogram
obtained with solution (2) (0.25%).

Bacterial endotoxins
Carry out me test for bacterial endotoxins, Appendix XIV C.
Dilute the sterile concentrate with water BET to give a
solution containing 1.6 mg of Dopamine Hydrochloride
per mL (solution A). The endotoxin limit concentration of
solution A is 26.67 IU per mL

ASSAY
Carry out the method described in the requirements for the
ready-to-use solution.

STORAGE
Dopamine Sterile Concentrate should be protected from
light.

DOPAMINE HYDROCHLORIDE FOR
INJECTION
DEFINITION
Dopamine Hydrochloride for Injection is a sterile material
consisting of Dopamine Hydrochloride with or without
excipients. It is supplied in a sealed container.

The contenlS of the sealed container comply with the requirements
for Powders for Injections orInfusions suuedunderParenteral
Preparations and with thefollowing requirements.

Content of dopamine hydrochlozlde, C,HIlN0 2,HCI

95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A white or almost white, crystalline powder.

IDENTIFICATION
A. The infrared absorption spectrum, Appendix II A, is
concordant with the reference spectrum of dopamine
hydrochloride (RS 1/3).

B. Dissolve lO mg of the substance being examined in 2 mL
of waterand add 0.05 mL of iron(m) chloride solution RI.
An intense green colour is produced.

TESTS
Acidity
pH of a 4% wlv solution in a 1.0% wlv solution of sodium
metobisutfite, 2.5 to 5.5, Appendix V L.

Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A) using the following solutions in methanol.
(1) Dissolve a quantity of the contents of the sealed container
to produce a solution containing 3.0% w/v of Dopamine
Hydrochloride.

(2) 0.0075% wlv of 4-0-methyldopamine hydrochloride.
(3) 0.0075% wlv each of 3-0-methyldopamine hydrochloride
and 4-0-methyldopamine hydrochloride.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.
(b) Use the mobile phase as described below.

(c) Apply 10 fIL of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air for
15 minutes and spray evenly and abundantly with a mixture,
prepared immediately before use, of equal volumes of iron
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(1II) chloride solution Rl and potassium hexacyanofm-ate(lIO
solution.

MOBILE PHASE

2 volumes of anhydrous formic acid) 7 volumes of water,
36 volumes of methanol and 52 volumes of cbtorotorm.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two dearly separated spots.

LIMITS

Any secondary spot with an Rf value higher than that of the
principal spot in the chromatogram obtained with solution
(1) is not more intense than the spot in the chromatogram
obtained with solution (2) (0.25%).

Bacterial endotoxins
Carry out the testfor bacterial endotoxins, Appendix XIV C.
Dissolve the contents of the sealed container in waterBET to
give a solution containing 1.6 mg of Dopamine
Hydrochloride per mL (solution A). The endotoxin limit
concentration of solution A is 26.67 ill per mL.

ASSAY
Determine the weight of the contents of lO containers as
described in the test for unifonnityof weight,
Appendix XU Cl, Powders for Parenteral Administration.

Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) Dissolve sufficient of the mixed contents of the
10 containers in the mobile phase to produce a solution
containing 0.0032% wlv of Dopamine Hydrochloride.

(2) 0.0032% w/v of dopamine hydrochloride BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under the Assay
for the ready-to-use solution may be used.

DETERMINATION OF CONTENT

Calculate the content of CgH u N 0 2,HCI in a container of
average content weight using the declared content of
C,HlINO"HCI in dopamine hydrochloride BPCRS.

Dorzolamide Eye Drops
Action and use
Carbonic anhydrase inhibitor; treatment of glaucoma and
ocular hypertension.

DEFINITION
DorzolarnideEye Drops are a sterile solution of Dorzolamide
Hydrochloride in Purified Water.

Til. «Y8 drops comply with the requirements stated under Eye
Preporasions and with thefollowing requirements.

Content of dorzolamide, Cl()Hl~20'1:S3

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the foUowing solutions in methanol.
(1) Dilute a quantity of the eye drops to produce a solution
containing the equivalent of 0.5% wlv of dorzolamide.

(2) 0.5% wlv of dorzolamide hydrochloride BPCRS.
(3) 0.5% w/v of dorzolamide hydrochloride BPCRS and
0.15% wlv of timolof maleate BPCRS.
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CHROi\IATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F25~

plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 pL of each solution.

(d) Develop the plate to 15 em.
(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

1 volume of concentrated ammonia, 20 volumes of methanol
and 80 volumes of dichloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 5.0 to 6.0, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in the mobile
phase.

(1) Use the eye drops diluted to contain the equivalent of
0.01% wlv of dorzolamide.

(2) Dilute 1 volume of solution (I) to 100 volumes.

(3) Dilute 1 volume of solution (2) to 5 volumes.

(4) 0.011% wlv of dorzolamitk hydrrxhloritk BPCRS and
0.000011% wlv each of dorzo/amide i",puniy B BPCRS and
dorzolamide impurity D BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a srainless steel column (25 em x 4.6 mm) packed
with ocrylsilyl silica gelfor chromatography (5 urn) (Zocbax
Rx-C8 and Zorbax SB-C8 are suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 253 nm.

(I) inject 20 pL of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of dorzolamide.

MOBILE PHASE

1 volume of acetomtnle and 19 volumes of a 0.2% vlv
solution of onhophosphotic acid, previously adjusted to pH 3.0
using methylamine.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
dorzolamide (retention time =about 11 minutes) are:
impurity D = about 0.9; impurity B = about 1.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4):
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the resolution jacwr between the peaks due [0 dorzolamide
and impurity B is at least 3.0;

the resolution factorbetween the peaks due [0 impurity D and
dorzolamide is at least 3.0.

LIMlTS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity B is not
greater than 1.3 times the area of the principal peak obtained
with solution (2) (1.3%);

the area of any peak corresponding to impurity D is not
greater than the area of the principal peak obtained with
solution (3) (0.2%);

the area of any other secondary peak is not greater than the
area of the principal peak obtained with solution (3) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than 1.5 times the area of the principal peak obtained with
solution (2) (1.5%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1 %).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D , using the following solutions in the mobile
phase.

(1) Use the eye drops diluted to contain the equivalent of
0.01% wlv of dorzclamide.

(2) om1% wlv of dorzolamitk hydrochloride BPCRS.
(3) 0.011 % wlv of dorzolamitk hydrochloride BPCRS and
0.000011% wlv each of dorzo/amide impurity B BPCRS and
dorzo/amide impun'ty D BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution factor between the peaks due. to dorzolamide
and impurity B is at least 3.0j

the resolution factor between the peaks due to impurity D and
dorzolamide is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of ClOHH)~·204S3in the eye drops
using the declared content of ClOH16N20"S3JHCI in
dorzolamitk hydrochloride BPCRS. Each mg of
C1oH,oN,O.S"HCl is equivalent to 0.8990 mg of
C,oHloN,O.S,.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of dorzolamide.

IMPURITIES
The impurities limited by the requirements of this
monographinclude impurities Band D listed under
Dorzolamide Hydrochloride.
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Dorzolamide and Timolol Eye Drops
Action and use
Carbonic anhydrase inhibitor + bera-adrencceptor antagonist;
treatment of glaucoma and ocular hypertension.

DEFINITION
Dorzolamide and Timolol Eye Drops are a sterile solution of
Dorzolamide Hydrochloride and Timolol Maleate in Purified
Water.

The rye drops comply with the requirements statedunder Eye
Preparations and wilh thefollowing requirements.

Content of dorzolamide, CIOHl~204S3
95.0 [0 105.0% of the stated amount.

Content of timolol, C,,H,.,N.O,S
95.0 to 105.0% of the stated amount

IDENTIFICATION
A. Carry out me method for thin-layer chromatography,
Appendix ill A, using the following solutions in methanol.

(1) Dilute a quantity of the eye drops to produce a solution
containing the equivalent of 0.5% wlv of dorzolamide.

(2) 0.15% wlv of timolol maleate BPCRS.

(3) 0.5% wlv of dorzclamide hydrochloride BPCRS.

(4) 0.5% wlv of dorzolamide hydrochloride BPCRS and
0.15% w/v of rim%l maleate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as me coating silica gelF25" (Merck silica gel 60 F 254 .

plates are suitable).

(b) Use the mobile phase aa described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

1 volume of concentrated ammonia, 20 volumes of methanol
and 80 volumes of dichloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (4) shows two clearly separated spots.

CONFIRMATION

In the chromatogram obtained with solution (1) the spot
with the lower Rf value corresponds to the principal spot in
the chromatogram obtained with solution (2) and the spot
with the higher Rf value corresponds to the principal spot in
the chromatogram obtained with solution (3).

B. In the Assay for dorzolamide, the chromatogram obtained
with solution (1) shows a principal peak with the same
retention time as the principal peak in the chromatogram
obtained with solution (2).

C. In the Assay for tjmolol, the chromatogram obtained with
solution (1) shows a principal peak with the same retention
time as the principal peak in the chromatogram obtained
with solution (2).

TESTS
Acidity
pH, 5.0 to 6.0, Appendix V L.

Related substances

For dorzolamide
Carry out the method for tiquid chromatography,
Appendix ill D, using the following solutions in a mixture of
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1 volwne of acetonitrile and 19 volumes of a 0.2% vlv
solution of otthophosphotic acid.
(1) Use the eye drops diluted to contain the equivalent of
0.01 % w/v of dorzolamide.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute I volume of solution (2) to 5 volumes.

(4) 0.011 % wlv of donolamidehydrochloride BPCRS and
0.000011% wlv each of dorzolamide impurityB BPCRS and
dorzolamide impurity D BPCRS.

CHROi\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 cm x 4.6 mm) packed
with octylsilyl silica gelfor chromatography (5 urn) (Zorbax
Rx-C8 and Zorbax SB-C8 are suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 253 om.

(I) Inject 20 ~L of each solution.

MOBiLE PHASE

i\tlobile phase A Acetonitrile.

Mobilephase B 0.2% vtv orthophosphorit acid.

Time Mobile phase A Mobile phase B Comment

(Minutes) ('Aviv) (%vlv)

0-15.0 5 9S isocratic

150-15.1 5---)95 95->5 linear gradienl

15.1 - 20.0 95 5 isocratic

20.0 - 20.1 95---)5 5---)95 linear gradient

20.1 - 30.0 5 95 re-equilibralion

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
dorzoJamide (retention time =about 12 minutes) are:
impurity D = about 0.8; impurity B = about 1.2.

SYSTEM SUITABILITY

The test is nor valid unless, in me chromatogram obtained
with solution (4):

the resolution factor between the peaks due to dorzolamide
and impurity B is at least 3.0;

me resolution jaaor between the peaks due to impurity D and
dorzolamide is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity B is not
greater than 1.1 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.1%);

the area of any peak corresponding to impurity D is not
greater chan the area of the principal peak in the
chromatogram obtained with solution (3) (0.2%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%);
the sum of the areas of all the secondary peaks is not greater
than 1.3 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.3%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1 %).
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For timotot
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in mobile
phase.

(1) Use the eye drops diluted to contain the equivalent of
0.025% wlv of timolol.

(2) Dilute I volume of volume (I) to 200 volumes. Dilute
2 volumesof this solution to 5 volumes.
(3) Add 8 mL of 0.1 M sodium hydroxide to 90 mg of limolol
maleate BPCRS) heat at 70<> for 15 hours, cool and add
sufficient mobile phase to produce 50 mL. Mix 1 volume of
this solution with 4 volumes of a 0.140% wlv solution of
dorzolamide hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oaadecylsilyl silica gelfor chromatography (5 urn) (Inertsil
ODS-2 and Symmetry CI8 are suitable).

(b) Use isocratic elution and the mobile phase described
below.
(e) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 295 om.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of timolol.

MOBILE PHASB

2 volumes of methanol and 3 volumes of a 1.1% w/v solution
of sodium diJrydrogen orthophosphate monohydrate adjusted to
pH 2.8 with orthophosphoric acid.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to timolol
(retention time =about 5.7 minutes) are:
dorzolamide = about 0.5; impurity G = about 0.6,
impurity B =about 0.7; impurity D =about 1.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution faaor between the peaks due to impurity G and
impurity B is at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity B, D or G is
not greater than twice the area of the principal peak obtained
with solution (2) (0.4% of each);

the area of any other secondary peak is not greater than the
area of the principal peak obtained with solution (2) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than 25 times the area of the principal peak obtained with
solution (2) (0.5%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1 %).

ASSAY
For dorzolamide
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in a mixture of
1 volume of acetonitrile and 19 volumes of 0.2% v/v solution
of orthophosphoric acid.
(l) Use the eye drops diluted to contain the equivalent of
0.01% wlv of dorzolamide,
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(2) 0.011 % w/v of dorzolamide hydrochloride BPCRS.
(3) 0.011% w/v of dorzolamide hydrochloride BPCRS and
0.000011% wiv each of dorzolamide impurity B BPCRS and
dorzolamide impurity D BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances for dorzolamide may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution factor between the peaks due to dorzolamide
and impurity B is at least 3.0;

the resolution factor between the peaks due to impurity D and
doraolamide is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of CIOHI~Z04S3 in the eye drops
using the declared content of CIOHI6Nz04SJ,HCI in
dorzolamide hydrochloride BPCRS. Each mg of
CloHl~z04S3,HCl is equivalent to 0.8990 mg of
C,oH,oN,O.S,.

For timolol
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in mobile
phase.

(1) Use the eye drops diluted to contain the equivalent of
0.025% w/v of timolo!'

(2) 0.0342% wlv of limolol maleate BPCRS.
(3) Add 8 mL of O.lAlSodium hydroxide to 90 mg of'imolol
maleate BPCRS, heat at 70° for 15 hours, cool and add
sufficient mobile phase to produce 50 mL. Mix 1 volume of
this solution with 4 volumes of a 0.140% w/v solution of
dorzoiamide hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances for timolol may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution factor between the peaks due to timolol
impurity G and timolol impurity B is at least 1.5.

DETER..\UNATION OF CONTENT

Calculate the content of CIJH24N403S, in the eye drops
using the declared content of CI3H2~403S,C4H404 in
'imolol maleate BPCRS. Each mg of C13H'4N.O,S,C.H.,0. is
equivalent to 0.7316 mg of C 13H,.,N.O,S.

LABELLING
The quantity of Dorzolamide Hydrochloride is stated in
terms of the equivalent amount of dorzolamide and the
quantity ofTimolol Maleate is stated in terms ofthe
equivalent amount of timolol.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities Band D listed under
Dorzolamide Hydrochloride and impurities B, D and G
listed under Timolol Maleate.
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Dosulepin Capsules
Action and use
Monoamine reuptake inhibitor; tricyclic antidepressant.

DEFINITION
Dosulepin Capsules contain Dosulepin Hydrochloride.

The capsules comply with the requirements stated under Capsules
and Wlih thefollawing requirements.

Content of dosulepin hydrochloride, C19H2INS,HCl

92.5 to 107.5% of the stated amount.

IDENTIFICATION
Extract a quantity of the contents of the capsules containing
0.1 g of Dosulepin HydrocWoride with 20 mI of absolute
ethanol, filter and remove the ethanol from the filtrate by
evaporation. The infrared absorption spectrum of the residue)
Appendix II A, is concordant with the reference spectrum of
dosulepin hydrochloride (RS 114).

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Extract a quantity of the contents of the capsules
containing 0.25 g of Dosulepin Hydrochloride by shaking for
2 minutes with 5 m1 of chloroform, centrifuge and use the
supernatant liquid.

(2) Dilute 2 ml of solution (I) 10 5 ml with chlorofonn.
(3) 0.010% w/v each of 3-(dibenzo[b,e]thiepin-ll(6H)
ylidene)-N,N-dimethy/amitrop'rojJan-l-amine S-oxide
hydrrxhloride BPCRS and dibenzo[b,e]rhiepin-l1 (6lV
oneBPCRS in chloroform.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gel60 Pm precoared plate (Merck silica
gel 60 F254 plates are suitable).

(b) Use me mobile phase as described below.

(c) Apply 5 ul of each solution.

(d) Develop the plate 10 15 cm.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

I volume of 13.5M ammonia, 10 volumes ofpropan-2-ol and
90 volumes of /,2-dichloroethane.

LIMITS

The spot with the lower Rf value in the chromatogram
obtained with solution (3) is more intense than any
corresponding spot in the chromatogram obtained with
solution (2) (0.5%).

In the chromatogram obtained with solution (1) J any
secondary spotother than any spot corresponding to the spot
with the lower Rf value in the chromatogram obtained with
solution (3) is not more intense than the proximate spot in
the chromatogram obtained with solution (3) (0.2%).

Z-Isomer
Carry out the method for gas chromatographyJ
Appendix III B.

(1) Extract a quantity of the mixed contents of 20 capsules
containing 25 mg of Dosulepin Hydrochloride with 5 ml of
methanol, centrifuge and use the supernatant liquid.

(2) 0.50% w/v of dosulepin hydrochloride BPCRS in methanol.
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CHROMATOGRAPHIC CONDITlONS

(a) Use a glass column (1.8 m x 3 mm) packed with acid
washed, silanised diatomaceous support (100 to 120 mesh)
coated with 3% w/w of cyanopropylmethyl phenyl methyl
silicone fluid (OV-225 is suitable).

(b) Use helium as the carrier gas at 1.7 ml per minute.

(c) Use isothermal conditions maintained at 200°.

(d) Use an inlet temperature of 200°.

(e) Use a flame ionisation detector at a temperature of 200°.

(I) Inject I pl of each solution.

LIMITS

In me chromatogram obtained with solution (2), a peak due
to Z-dosulepin is present with a retention time of
approximately 0.83 relative to the retention time of the
principal peak which is due to E-dosulepin.

In the chromatogram obtained with solution (I), the area of
any peak corresponding to Z-dosulepin is not greater than
7.5% of the sum of the areas of the peaks due to Z-dosulepin
and E-dosulepin.

ASSAY
Extract a quantity of the mixed contents of 20 capsules
containing 0.5 g of Dosulepin Hydrochloride with 20 ml
followed by four 10 rnl quantities of chloroform, filtering each
extract through me same filter. Evaporate the combined
extracts to dryness, dissolve the residue in 100 m1 of acetone,
add 10 ml of mercury(ll) acetate solution and carry out
Method I for non-aqueous titration, Appendix vm A, using
3 ml of a saturated solution of methylorange in cu:etone as
indicator. Each ml of 0.1Mperchloric acid VS is equivalent to
33.19 mg ofCI9H2INS,HCI.

Dosulepin Oral Solution
NOTE: This monograph has been developed to coverunlicensed
formulations.

Action and use
Monoamine reuptake inhibitor; tricyclic antidepressant.

DEFINITION
Dosulepin Oral Solution is a solution of Dosulepin
Hydrochloride in a suitable flavoured vehicle.

The oralsolution complies with the requirements Slated underOral
Liquids and with thejoOowing requirements. Where appropriate,
theoralsolution also complies umh the requirements stated under
Unlicensed Medicines.

Content of dosulepin hydrochloride, C , 9H21NS,HCI

95.0 '0 105.0% of the stated amount.

IDENTIFICATION
A. Carry out me method for thin-layer chromawgraphy,
Appendix m A, using the following solutions.
(I) Add 2 mL of 10M sodium hydroxide to a quantity of the
oral solution containing 25 mg of Dosulepin Hydrochloride
and extract with three 5-mL quantities of dichloromethane.
Combine the dichloromethane extracts, evaporate to dryness
and dissolve the residue in sufficient dichloromethane to
produce 5 mL.

(2) 0.5% w/v of dosulepin hydrochloride BPCRS in
dichloromethane.

CHROl\lATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel 60 FzY!.
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(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultravrolet light (254 nm).

MOBILE PHASE

1 volume of 135M ammonia, 10 volumes of propan-2-ol and
90 volumes of 1,2-dichloroethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and size to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) corresponds to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 4.5 to 5.5, Appendix V L.

Impurity A and Z-isomer
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Dilute a volume of the oral solution with the mobile
phase, shake well and add sufficient mobile phase to produce
a solution containing 0.05% wlv of DosuJepin Hydrochloride.

(2) Dissolve t2.5 mg of [3-(dibenzo[b,e]thiepin-11(6H)
yh"dene-N,N-dimethylaminopropan-l-amine S-oxide
hydrochloride BPCRS (impurity A) in 5 mL of methanol, add
sufficient mobile phase to produce 50 mL and dilute
3 volumes of the resulting solution to 100 volwnes with the
mobile phase.

(3) Dilute 1 volume of a 0.5% wlv solution of dosulepin
hydrochloride BPCRS in methanol to 10 volumes with the
mobile phase.

CHROflJATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with nitrile silica gelfor chromatography (5 11m) (Genesis eN,
Luna CN and Microsorb CN are suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of i mL per minute.

(d) Use a column temperature of35".

(e) Use a detection wavelength of229 run.

(I) Inject 5 ~L of each solution.

(g) For solution (1), aUow the chromatography to proceed
for 2.5 times the retention time of dosulepin.

MOBILE PHASE

I volume of 0.83% vlv perchloric acid, 10 volwnes of propanol,
30 volumes of methanol and 60 volumes of water.
When the chromatograms are recorded under the prescribed
conditions, the retention time of dosulepin (E-isomer) is
about 25 minutes and the relative retention of Z-dosulepin to
E-dosulepin is about 0.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-(()-f)alley ratio is at least 4.0 where
HI' is the height above the baseline of the peak due to
Z-dosulepin and H; is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to E-dosulepin.
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LIMITS

In the chromatogram obtained with solution (1):

me area of any peak corresponding to impurity A is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%);

the area of any peak corresponding to Z-dosulepin is not
greater than 5% of the sum of the areas of the principal peak
(E-dosulepin) and the peak due to Zedosulepin in the
chromatogram obtained with solution (3) (5%).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(1) Dissolve a weighed quantity of the oral solution
containing 50 mg of DosulepinHydrochloride in the mobile
phase, add sufficient mobile phase to produce 200 mL, mix
thoroughly and Iiltec through a 0.45-~m nylon filter.

(2) 0.025% w/v of dosuJepin hydrochloride BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (22 em x 4.6 mm) packed
with end-capped octad«y/Sl1y/ silica gelfor chromatography
(10 urn) (RP-18 Spheri-IO is suitable).

(b) Use isccratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 230 om.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

15 volumes of 0.04'1 sodium dihydrogen onhophosphote, which
has been adjusted to pH 5.6 with tn·elhylam;ne, 20 volumes of
acetonitrile and 65 volumes of methanol.

SYSTEM SUITABILITY

The Assay is not valid unless the symmetry [actor of the
principal peak in the chromatogram obtained with solution
(2) is not less than 2.0 and not more than 3.0.

DETEAAUNATlON OF CONTENT

Determine the weight permL of the oral solution,
Appendix V G, and calculate the content of C19H2 INS,HCI,

weight in volume, using the declared content of C19H2 1NS,

HCI in dosukpin hydrochloniJe BPCRS.

IMPURITIES
The impurities limited by the requirements of the monograph
include impurities A and E listed under Dosulepin
Hydrochloride.

Dosulepin Tablets
Action and use
Monoamine reuptake inhibitor; tricyclic antidepressant.

DEFINITION
Dosulepin Tablets contain DosuJepin Hydrochloride.

The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of dosulepln hydrochloride, C 19Hz 1NS, HCi
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Remove the coating. Shake a quantity of the powdered tablet
cores containing 0.2 g of Dosulepin Hydrochloride with
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20 mL of dichloromethone, centrifuge, filter the supernatant
liquid and evaporate the filtrate to dryness. Dissolve me
residue L'1 the minimum quantity of ethanol (70%) and add
an excess of ether. Filter the precipitate, wash with etherand
dry at 60° at a pressure of 2 kPa for 5 minutes. The infrared
absorption spectrum of the residue, Appendix II A, is
concordant with the reference spectrum of dosulepin
hydrochloride (RS 114). Examine the substance as a
dispersion in liquidparaffin.

TESTS
Related substances
Carry out the method for thin layerchromatography,
Appendix III A, using the following solutions.

(I) Shake a quantity of the powdered tablets containing
0.25 g of Dosulepin Hydrochloride for 2 minutes with 5 mL
of dichloromethone, centrifuge and use me supernatant liquid.

(2) Dilute 2 mL of solution (I) to 5 mL with dichloromethane.

(3) 0.01 % wlv each of dosulepin impurityA EPCRS
anddibenzo[b,e]thiepin-11 (6H)-one BPCRS in chlorofonn.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck F254 plates are
suitable).

(b) Use the mobile phase described below.

(c) Apply 5 ~L of each solution.

(d) After removal of the plate, allow it to dry in air and
examine underullraviolet light (254 nm).

MOBILE PHASE

1 volume of 13.5M ammonia, 10 volumes ofpropan-2-ol and
90 volumes of l,2-dichloroethane.

SYSTEM SUITABILITY

In the chromatogram obtained with solution (3) the spot
with the lower Rf value is more intense than any
corresponding spot in the chromatogram obtained with
solution (2).

LIMITS

In the chromatogram obtained with solution (1), any
secondary spot ether man any spot corresponding to the spot
with the lower Rf value in the chromatogram obtained with
solution (3), is not more intense than the proximate spot in
the chromatogram obtained with solution (3) (0.2%).

Z-Isomer
Carry out the method for gas chromawgraphYJ
Appendix III BJ using the following solutions.

(1) Shake a quantity of the powdered tablets containing
25 mg of Dosulepin Hydrochloride with 5 mL of methanol
for J5 minutes, centrifuge and use the supernatant liquid.

(2) 0.50% wlv of dosulepin hydrochloride BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a glass column (1.8 m x 3 nun) packed with acid
washed, silanised diatomaceous SUpjJOlt (100 to 120 mesh)
coated with 3% wlw of cyancpropylmethyl phenyl methyl silicone
fluid (OV-225 is suitable).

(b) Use a coJumn temperature of 200°.

(c) Use injection temperature of 230°.

(d) Inject I ~L of each solution.

(e) Use mirogen as a carrier gas.

When the chromatogram is recorded under the prescribed
conditions the retention time of the peak due to Z-dosulepin
relative to E-dosulepin is approximately 0.8.
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LIMITS

In the chromatogram obtained with solution (1) the area of
any peak corresponding to Z-dosuiepin is not greater man
7.5% of the sum of the areas of the peaks due to Z-dosulepin
and E-<losuJepin.

ASSAY
Weigh and powder 20 tablets. Cany out the method for
liquidchromatography, Appendix III D, using the following
solutions.

(1) Shake a quantity of the powdered tablets containing
50 mg of DosuJepin Hydrochloride with 60 mL of
O.1M hydrochloric add for 30 minutes, dilute to 100 mL with
O.IM hydrochloric acidand filter. Discatd the first 25 mL of
the filtrate. Dilute 25 mL of the remaining filtrate to 100 mL
with O.IM hydrochloric add.

(2) 0.0125% wlv of dosulepin hydnxhlotide BPCRS in
O.IM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oetadecylsilyl silica gelfor chromatography (5 urn)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 231 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

10 volwnes of tetrahydrofuran) 40 volumes of acetonitn"le and
50 volumes of a 0.5% w/v solution of potassium dihydrogen
orthophosphate.

DETERMINATION OF CONTENT

Calculate the content of C I9H2INS,HCl using the declared
content of C I9H2,NS,HCI in dosulepin hydro<hloride BPCRS.

Doxapram Injection
Action and use
Respiratory stimulant.

DEFINITION
Doxapram Injection is a sterile solution of Doxapram
Hydrochloride in Water for Injections.

The injection complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of doxapram hydrochloride) C24H3oN'zOz,HCl,
H 20

90.0 to 110.0% of the stated amount.

IDENIIFICATION
A. To a volume containing 50 mg of Doxapram
Hydrochloride add 10 mL of waterand 2 mL of 1Msodium
hydroxide and extract with two 10 mL quantities of ether.
Wash the combined extracts with 5 mL of water, dry over
anhydrous sodium sulfate, filter and evaporate to dryness.
Recrystallise the residue from 10 mL of O.OIM methanolic
hydrochloric add. The infrared absotption spectrum of the dried
residue, Appendix II A, is concordant with the reference
spearum of doxapram hydrochloride (RS 116).

B. The lightabsorption, Appendix II B, in the range 230 to
350 run of the solution obtained in the Assay exhibits
maxima at 253, 258 and 265 run.
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C. Yields the reactions characteristic of chlorides,
Appendix VI.

TESTS
Acidity
pH of a solution containing 1% w/v of doxapram
hydrochloride, 3.5 to 5.0, Appendix V L.

ASSAY
Dilute a volume containing 0.2 g of Doxapram
Hydrochloride [0 250 mL with water. Measure the absorbance
of the resulting solution at the maximum at 258 om,
Appendix IT B. Calculate me content of C24H3oN"202,HCl,
H20 in the injection from the absorbance of a 0.08% w/v
solution of doxapram hydrochloride BPCRS using the declared
content of C24H3ON202,HCI,H20 in doxapram
hydrochloride BPCRS.

STORAGE
Doxapram Injection should not be allowed to freeze.

Doxepin Capsules
Action and use
Monoamine reuptake inhibitor; tricyclic antidepressant.

DEFINITION
Doxepin Capsules contain Doxepin Hydrochloride.

The capsules wmply with the requirements stated underCapsules
and with thefollowing requirements.

Content of doxepin, CI~2INO
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Wash a quantity of the contents of the capsules containing
the equivalent of 100 mg of doxepin with three 5-mL
quantities ofpelroleum spin'( (boiling range, 4(1 to 6(1). Dry in
air) extract the residue with three lO-mL quantities of
chloro/onn, evaporate the combined extracts to dryness and
dry the residue at 105°. The residue complies with the
following tests.

A. The infrared absorption spectrum, Appendix II A) is
concordant with the reference spectrum of doxepin
hydrochloride (RS 117).

B. Yields reaction A characteristic of chlorides) Appendix VI.

TESTS
Z-Isorner
13.0 [0 18.5%, when determined by the following method.

Carry out the method for gas chromatography,
Appendix III B, using the following solutions.

(1) Extract a quantity of the mixed contents of 20 capsules
containing the equivalent of 25 mg of doxepin with 5 mL of
methanoJ, centrifuge and use me supernatant liquid.

(2) 0.5% wlv of doxepm hydrochloride BPCRS in merhanol.

CHROMATOGRAPHIC CONDITIONS

<a) Use a fused silica capillary column (30 m x 0.53 nun)
bonded with a film (3 urn) of 6% cyanopropylphenyl siloxane
and 94% polydimethylsiloxane (DB-624 is suitable).

(b) Use helium as the carrier gas at 20 mUmin.

(c) Use an oven temperature maintained at 200°.

(d) Use an inlet temperature of 240°.

(e) Use a flame ionisation detector maintained at a
temperature of 300°.

(I) Use a split ratio of 1:10.
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(g) Inject 1 ~IL of each solution.

When the chromatograms are recorded under the prescribed
conditions the retention of E-doxepin is about 29 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), a peak due to Z-doxepin immediately
precedes the principal peak due to E-doxepin and the
resolution between the peaks due (Q Z-doxepin and E-doxepin
is at least 2.0.

DETERMJNATION OF CONTENT

Measure the areas or heights of the peaks due to the Z- and
E-isomers in the chromatograms obtained with solutions (1)
and (2) and calculate the content of Z-isomer in the
substance being examined using the declared content of Z
isomer in doxepin hydrochloride BPCRS.

Related substances (other than the Z-Isomer)
Carry out the method for liquidchromatography)
Appendix ill D) using the following solutions in solvent A.
Prepare the solutions immediately before use and protect
them from light.

SolventA A mixture of 2 volumes of 2M sodium hydroxide
and 1000 volumes of mobile phase.

(1) Dissolve with the aid of ultrasound a quantity of the
contents of the capsules containing the equivalent of J00 mg
of doxepin in 100 mL of solvent A and filter.

(2) Dilute I volume of solution (I) to 100 volumes with
solvent A and further dilute J volume to 10 volumes with
solvent A.

(3) Dissolve the contents of a vial of doxepin
impuriry standard BPCRS in 25 mL of the mobile pbase.

CHROMATOGRAPHIC CONDITIONS

<a) Use a stainless steel column (25 em x 4.6 mm) packed
with oetadecyui/y! silica gelfor chromarography (5 urn)
(Phenomenex Luna CIS (2) is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 215 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for twice the retention time of the principal peak.

MOBILE PHASE

20 volumes of acetonitrile Rl, 30 volumes ofO.DIM disodium
hydrogen orthophosphate, adjusted to pH 7.7 using
O.02M orthophosphoric acid, and 50 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity A and
impurity C is at least 1.5j

the resolution between the peaks due to impurity C and
impurity B is at least 1.5.

LlM.ITS

Identify any peak corresponding to impurity B using the
chromatogram obtained with solution (3) and multiply the
area of the peak by a correction factor of 1.7.

In the chromatogram obtained with solution (1):

identify any peaks corresponding to impurity A, Band C
using the chromatogram obtained with solution (3) and the
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chromatogram supplied with doxepm
impuruy standard BPCRS;

the Z-isomer may appear as a shoulder on the peak due to
Doxepin, the requirement for the symmetry factor in the
range of 0.8-15 does not apply to this peak;

the area of any peak corresponding to impurity A is not
greater than twice me area of the principal peak in the
chromatogram obtained with solution (2) (0.2%);

the area of any peak corresponding to impurity B is nor
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (0.2%);

the area of any peak corresponding to impurity C is not
greater than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other peak is not greater than twice the area
of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than 4 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.4%);

the sum of the areas of aU the peaks is not greater than
10 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder the contents of 20 capsules. Carry out the
method for liquidchromatography, Appendix ill D, using the
following solutions in solvent A, as described under Related
substances (other than the Z-isomer).

(1) Dissolve with the aid of ultrasound a quantity of the
contents of the capsules containing me equivalent of 100 mg
of doxepin in J00 mL of solvent A, filter and dilute 1 volume
to 10 volumes with solventA.
(2) Prepare a solution of doxepin hydrochloride Bl'CRS
containing the equivalent of 0.01 % w/v doxepin in solvent A.
(3) Dissolve the contents of a vial of doxepin
impun''Y standard Bl'CRS in 25 mL of the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances (other man the Z-isomer) may be used.

SYSTEM SUITABIliTY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity A and
impurity C is at least 1.5;

the resolution between the peaks due to impurity Band
impurity C is at least 1.5.

DETER.t\UNATION OF CONTENT

Calculate the content of C 19H2 1NO in the capsules using the
declared content of C 19H21NOJHCI in doxepin
hydrochloride Bl'CRS. Each mg of C 19H2INO,HCI is
equivalent to 0.884g ofC I9H2 1NO.

L\1PURITIES
The impurities limited by the requirements of this
monograph include those listed under Doxepin
Hydrochloride,

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of doxepin.
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Doxorubicin Sterile Concentrate
Sterile Doxorubicin Concentrate; Doxorubicin Injection;
Doxorubicin Infusion

This monograph does not apply to formulauons where Doxorubicin
Hydrochloride ispresent in a pegylated Iiposomol formulation.

Action and use
Anthracycline antibacterial; cytotoxic.

DEFINlTION
Doxorubicin Sterile Concentrate is a sterile solution of
Doxorubicin Hydrochloride in a suitable solvent.

The concentrate complies WJih the requirements for Concentrates
for Injections or Infusions stated under Parenteral Preparations
and with thefollowing requirements.

Content of doxorubicin hydrochloride, C27H2~OIl,HCl
92.5 to 110.0% of the stated amount.

CHARACTERISTICS
A red solution.

IDENTIFICATION
A. Dilute the concentrate with sufficient ethanol (96%) to
produce a solution containing 0.001 % w/v of Doxorubicin
Hydrochloride. The lightabsorption of the resulting solution,
Appendix II B, in the range 220 to 550 om exhibits two
maxima, at 234 and 252nm, and two Jess clearly defined
maxima at 288 and 495 om.

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) corresponds to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acldity
pH, 2.5 to 3.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in the mobile
phase. The solutions should be prepared immediately before
use.

(1) Dilute a quantity of the concentrate to produce a solution
containing O. t % wlv of Doxorubicin Hydrochloride.

(2) Dilute I volumes of solution (I) to 100 volumes.

(3) 0.002% wlv each of doxorubicin hydrochloride Bl'CRS and
epirubicin hydrochloride Bl'CRS.
(4) Dissolve 10 mg of doxorubicin hydrochloride Bl'CRS in a
mixture of 5 mL of waterand 5 mL of otthophosphotic acid
and allow to stand for 30 minutes. Adjust the pH to 2.6 with
an 8% w/v solution of sodium hydroxide, add 15 mL of
acetonitrile and 10 mL of methanol and mix (generation of
impurity D).

(5) DUute I volume of solution (2) to 10 volumes.

CHROI\iATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.0 mm) packed
with end-capped IXtadecylsilyl silica gelfor chromatography
(5 um) (Hypersil CIS is suitable).

(b) Use isocratic elution and me mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of254 nm.

(I) Inject IO ~L of each solution.
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(g) For solution (1) allow the chromatography to proceed for
3.5 times the retention time of the principal peak.

1\10BILE PHASE

50 volumes of acetonitrile and 50 volumes of a solution
containing 0.288% wlv of sodium dodecyl sulfate and
0.225% w/v of orthophosphoric acid.
\Vhen the chromatograms are recorded under the prescribed
conditions the relative retention of impurity D with reference
to doxorubicin (retention time about 8 minutes) is about 0.4.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
doxorubicin and epirubicin is at least 2.0.

LIMITS

Use the retention time and the chromatogram obtained with
solution (4) to identify the peak due to impurity D.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity D is not
greater than three times the area of the peak due to
doxorubicin in the chromatogram obtained with solution (2)
(3%);
the area of any other secondary peak is not greater than
1.5 timesthe area of the peak due to doxorubidn in the
chromatogram obtained with solution (2) (1.5%).

the sum of the areas of any secondary peaks is not greater
than 5 times me area of the principal peak in the
chromatogram obtained with solution (2) (5.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D) using the following solutions in the mobile
phase. The solutions should be prepared immediately before
use.
(1) Dilute a quantity of the concentrate to produce a solution
containing 0.01% wlv of Doxorubicin Hydrochloride.

(2) 0.01% wlv of doxoruoicin hydrochloride BPCRS.

CHROMATOGRAPHlC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERM.lNATION OF CONTENT

Calculate the content of C27H2~OllJHCl in the concentrate
using the declared content of C27H29NOlhHCI in
doxornbicin hydrochloride BPCRS.

STORAGE
Doxorubicin Sterile Concentrate should be stored at a
temperature of 20 to 8°.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Doxorubicin
Hydrochloride.
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Doxorubicin for Infusion
Doxorubicin for Injection

Action and use
Anthracycline antibacterial; cytotoxic.

DEFINITION
Doxorubicin for Infusion is a sterile material consisting of
Doxorubicin Hydrochloride with or without excipients. It is
supplied in a sealed container.

The contents of the sealed container comply with the requirements
for Powders for Injections or Infusions stated under Parenteral
Preparations and with thefollowing requirements.

Content of doxorubicin hydrochloride, C27H2~Oll,HCI
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powder containing 10 mg of
Doxorubicin Hydrochloride with 5 mL of O.OIM hydrochkmc
acid.. extract 2 mL of the resulting solution with two 5-mL
quantities of ether and discard the ether layer. Dilute the
aqueous solution with ethanol (96%) to contain 0.001 % w/v
of Doxorubicin Hydrochloride. The lightabsorption of the
resulting solution, Appendix II B, in the range 220 to
550 run exhibits two maxima) at 234 and 252nrn, and two
less clearly defined maxima at 288 and 495 run.
E. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) corresponds to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH of a solution containing 0.2% w/v of Doxorubicin
Hydrochloride in Water for Injections) 4.5 to 6.5,
Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix III D.. using the following solutions in the mobile
phase. The solutions should be prepared immediately before
use.
(1) Dissolve a quantity of the contents of a sealed container
to produce a solution containing 0.1% wlv of Doxorubicin
Hydrochloride.

(2) Dilute 1 volume of solution (I) to 100 volumes.

(3) 0.002% wlv of each of doxornbicin hydrochloride BPCRS
and epirnbicin hydrochlOlide BPCRS.

(4) Dilute 1 volume of solution (2) to 10 volumes.

CHROMATOGRt\PHIC CONDITroNS

(a) Use a stainless steel column (25 cm x 4.0 mm) packed
with end-capped octadaylsi/yl silica gelfor chromatography
(5 urn) (Hypersil CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(I) Inject 10 ~L of each solution.

(g) For solution (1) allow the chromatography to proceed for
3.5 times the retention time of the principal peak.

MOBILE PHASE

50 volumes of acetonitrile and 50 volumes of a solution
containing 0.288% wlv of sodium dodecyl sulfate and
0.225% wlv of orthopiwsphoric acid.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
doxorubicin and epirubicin is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any other seamdary peak is not greater than half
area of the principal peak in the chromatogram obtained with
solution (2) (0.5%).

the sum of the areas of any secondary peaks is not greater
than 2 times the area of the principal peak. in the
chromatogram obtained with solution (2) (2.0%).

Disregard any peak with an area less the area of the principal
peak in the chromatogram obtained with solution (4) (0.1%).

Water
Not more than 4.0% w/w, Appendix IX C. Use 0.1 g.

Bacterial endotoxins
Carry our the testfor bacterial endotoxins, Appendix XN C.
Dissolve the contents of the sealed container in waterBET to
give a solution containing 10 mg of Doxorubicin
Hydrochloride per mL (solution A). The endotoxin limit
concentration of solution A is 22 ill of endotoxin per mL.

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for uniformity of weight,
Appendix XU CI, Powders for Parenteral Administration.

Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in the mobile
phase. The solutions should be prepared immediately before
use.

(1) Dissolve a quantity of the mixed contents of the
10 containers to produce a solution containing 0.01% wlv of
Doxorubicin Hydrochloride.

(2) 0.01% wlv of doxorobicin hydrochloride BPCRS.

CHROMATOGRAPHlC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of C27H29NOJ j)HCI in a container of
average content weight using the declared content of
C2,H"NOll,HCl in doxorubicm hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Doxorubicin
Hydrochloride

Doxycycline Capsules
Action and use
Tetracycline antibacterial.

DEFINITION
Doxycycline Capsules contain Doxycycline Hyclate.

The capsules comply Wilh the requirements Slated underCapsules
and with thefollowing requirements.

Content of anhydrous doxycycline, C22H2..N'20S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layerchromatography,
Appendix III A, using the following solutions.
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(1) Shake a quantity of the powdered capsule contents
containing the equivalent of 50 mg of anhydrous doxycycline
with 100 mL of methanol, centrifuge and use the supernatant
liquid.

(2) 0.05% wlv of doxycycJine hydtue BPCRS in methanol.

(3) 0.05% wlv each of doxycycline hyclate BPCRS and
tetracycline hydrochloride BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF254. Adjust the pH of a
10% wlv solution of disodium edeuue to 9.0 with 10Msodium
hydroxide, spray the plate and allow to dry in a horizontal
position for a minimum of 1 hour. Before use, dry the plate
in an oven at 110° for 1 hour.

(b) Use the mobile phase as described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 em.
(e) After removal of the plate, dry in a current of air and
examine under ultraviolet light (365 nm).

MOBILE PHASE

6 volumes of water, 35 volumes of methanoland 59 volumes
of dichloromethane.

SYSTEM SUJTABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIR.\iATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and intensity to that in
the chromatogram obtained with solution (2).

B. To 0.5 mg of the contents of the capsules add 2 mL of
sulfUric acid. A yellow colour is produced.

C. The contents of the capsules yield the reactions
characteristic ofchlorides, Appendix VI.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

(1) After 30 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample, suitably diluted
with the dissolution medium if necessary, at the maximum at
345 nm, Appendix IT Busing O.IM hydrochloric acid in the
reference ceU.

(2) Measure the absorbance of a suitable solution of
doxycycline hyclate BPCRS using O.IM hydrochloric acid in the
reference cell.

DETERMINATION OF CONTENT

Calculate the total content of C22HuN20S in the medium
from the absorbances obtained and using the declared
content of C22H2~20S in doxycycline hyclate BPCRS.

Absorbance
Dissolve the powdered contents of five capsules as completely
as possible in sufficient amount of a mixture of! volume of
1M hydrochloric add and 99 volumes of methanolto produce a
solution containing the equivalent of I .0% wlv of anhydrous
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doxycycline and filter. The absorbance of the filtrate at
490 nm is not more than 0.20, calculated with reference to
the dried capsule contents, Appendix II B.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in
0.01'1 hydrochlonc add.

Solution A: Suspend 111.6 g of sodium ederate in 900 mL of
waler. Adjust to pH 7.0 with concentrated ammonia to achieve
complete dissolution, then dilute to 1 L with water.
(1) Dissolve a quantity of the powdered capsule contents
containing the equivalent of 70 mg of anhydrous doxycycline
in 80 mL of 0.01'1 hydrochlori< acidand dilute to 100 mL,
filter and use the filtrate.

(2) Dilute 1 volume of solution (1) to 100 volumes.

(3) 0.05% w/v of doxycycline for system suitability EPCRS.

(4) Dilute 1 volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped polar-embedded oCladecylsilyl amorphous
organosilica polymer (5 urn) (XTerra RPl8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 280 om.

(I) Inject 20 ~L of each solution.

(g) Allow me chromatography to proceed for twice the
retention time of doxycycline.

MOBILE PHASE

13 volumes of acetonitrile, 17 volumes of water, 35 volumes of
a 6.79% wlv solution of retrabutylammonium hydrogen sulfate
previously adjusted to pH 7.0 with concentrated ammonia and
35 volumes of solution A.

When the chromatograms are recorded under the prescribed
conditions the retention times with reference to doxycycline
(retention time about 21 minutes) are impurity C, about 0.4;
impurity A, about 0.7, impurity B, about 0.8; and
impurity F, about 1.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3») the resolution between the peaks due to
impurity A and impurity B is at least 2.0.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities A) B) C and Fusing
the chromatogram obtained with solution (3) and the
chromatogram supplied with doxycycline for system
sUltabilliy EPCRS.
In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2.0%);

the area of any peak corresponding to impurity F is not
greater than 1.2 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.2%);

the areas of any peaks corresponding to impurity B or
impurity C are not greater than half the area of the principal
peak in the chromatogram obtained with solution (2) (0.5%);
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the area of any other secondary peak is not greater than the
principal peak in the chromatogram obtained with solution
(4) (0.2%).

the sum of the areas of any secondary peaks is not greater than
3 times the area of the principal peak in the chromatogram
obtained with solution (2) (3.0%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Loss on drying
When dried at 105 0 for 2 hours, the powdered contents of
the capsules lose not more than 8.5% of their weight.
Use 1 g.

ASSAY
\'(leigh and mix the contents of 20 capsules. Carry out the
method for liquidchromatography, Appendix III D, using the
following solutions in O.OIM hydrochloric acid.
(1) Dissolve a quantity of the powdered capsule contents
containing the equivalent of 0.14 g of anhydrous doxycycline
in 200 mL of 0.01'1 Irydrochlori< acid, lilter and dilute
1 volume of the filtrate to 10 volumes.

(2) 0.008% wlv of doxycycline hydate BPCRS.
(3) 0.05% wlv of doxycycline for system suicabiliry EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and impurity B is at least 2.0.

DETERAUNATION OF CONTENT

Calculate the COntent of C22HuNzOs in the capsules using
the declared content of C22H2..~h08 in doxycycline
hydate BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous doxycycline.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Doxycycline Hyclate,

Doxycycline Dispersible Tablets
Dispersible Doxycycline Tablets

Action and use
Tetracycline antibacterial.

DEFINITION
Doxycycline Dispersible Tablets contain Doxycycline
Monohydrate in a suitable dispersible basis.

The tilblets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of anhydrous doxycycline, C22H2~208
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraplry,
Appendix III A) using the following solutions.

www.webofpharma.com



111-582 Doxycycline Preparations

(1) Shake a quantity of the powdered tablets containing the
equivalent of 50 mg of anhydrous doxycycline with 100 mL
of methanol, centrifuge and use the supernatant liquid.

(2) 0.05% wlv of doxycycline hydate BPCRS in me/hanoi.
(3) 0.05% wlv each of doxycycline !lye/ate BPCRS and
tetracycline hydrochlon"de BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(3) Use as the coating silica gel GFZ54' Adjust the pH of a
10% w/v solution of disodium edetare to 9.0 with 10M sodium
hydroxide, spray the plate and allow to dry in a horizontal
position for a minimum of 1 hour. Before use, dry the plate
in an oven at 1100 for 1 hour.

(h) Use the mobile phase as described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in a current of air and
examine under ultraviolet light (365 nm).

MOBILE PHASE

6 volumes of water, 35 volumes of methanol and 59 volumes
of dichloromethane.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and intensity to that in
the chromatogram obtained with solution (2).

B. In the Assay, the retention time of me principal peak in
me chromatogram obtained with solution (1) is me same as
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dlssolutlcn
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.

(h) Use 900 mL of a solution prepared by dissolving 2 g of
sodium chloride in 7 mL of hydrochloric acidand sufficient
water to produce 1000 ml., at a temperature of 37°, as the
medium.

PROCEDURE

(1) After 45 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample, suitably diluted
with the dissolution medium if necessary, at the maximum at
276 nm, Appendix II B using the dissolution medium in the
reference cell.

(2) Measure the absorbance of a suitable solution of
doxycycline hydate BPCRS using the dissolution medium in
the reference cell.

DETERJ.\1INATION OF CONTENT

Calculate the total content anhydrous doxycycline,
C22H24N20a, in the medium from the absorbances obtained
and using the declared content of C22H2~20ain doxycycline
!lyelate BPCRS.

Absorbance
Dissolve a quantity of the powdered tablets as completely as
possible in sufficient of a mixture of 1 volume of
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1M hydrochloric acidand 99 volumes of methanol to produce a
solution containing the equivalent of 1.0% w/v of anhydrous
doxycycline and filter. The absorbance of the filtrate at
490 run is not more than 0.20, calculated with reference to
the dried powdered tablets, Appendix II B.

Related substances
Carry out the method for liquidchromatography,
Appendix III D in 0.01'1 hydroch/ori<: acid.

Solution A: Suspend 111.6 g of sodium edetau in 900 mL of
water. Adjust to pH 7.0 with concentrated ammonia to achieve
complete dissolution, then dilute to 1 L with water.

(I) To a quantity of the powdered tablets containing the
equivalent of 70 mg of anhydrous doxycycline, add 80 mL of
O.OlM hydrochlon'c acid) mix with the aid of ultrasound and
dilute to 100 mL Centrifuge and use the supernatant liquid.

(2) Dilute I volume ofso!ution (I) to lOa volumes.

(3) 0.05% wlv doxycycline for sY'rem sui'abili,y EPCRS.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped polar-embedded octod«y/sily/ amorphous
organosilica polymer (Sum) (XTerra RPIB is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of35°.

(e) Use a detection wavelength of 280 om.

(t) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of doxycycline.

MOBILE PHASE

13 volumes of acetonitrile, 17 volumes of water, 35 volumes of
a 6.79 % wlv solution of tetrabutylammonium hydrogen sulfate
previously adjusted to pH 7.0 with concentrated ammonia and
35 volumes of solution A.

When the chromatograms are recorded under the prescribed
conditions relative retentions with reference to doxycycline
(retention time about 21 minutes) are impurity C, about 0.4;
impurity A, about 0.7, impurity B, about 0.8; and
impurity F, about 1.3.

SYSTEM SUlTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and impurity B is at least 2.0.

UMlTS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities A, B, C and Fusing
the chromatogram obtained with solution (3) and the
chromatogram supplied with doxycycline for system
sui,ab,7i,y EPCRS.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2.0%);

the area of any peak corresponding to impurity F is not
greater than 1.2 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.2%);

the areas of any peaks corresponding to impurity B or
impurity C are not greater than half the area of the principal
peak in the chromatogram obtained with solution (2) (0.5%);
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the area of any other secondary peak is not greater than the
principal peak in the chromatogram obtained with solution
(,1\ (f'lf)O/A\
\"T.J \VOM'Uj'

the sum of the areas of any secondary peaks is not greater than
3 times the principal peak in the chromatogram obtained
with solution (2) (3.0%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Loss on drying
\Vhen dried at 60" at a pressure of 2 kPa for 2 hours, the
powdered tablets lose not more than 6.0% of their weight.
Use 1 g.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions in O.OIM hydrochloric acid.

(1) To a quantity of the powdered tablets containing the
equivalent of 70 mg of anhydrous doxycycline, add 80 mL of
0.01.\1 hydrochloric acid, mix with the aid of ultrasound and
dilute to 100 mL. Centrifuge and dilute 1 volume of the
supernatant liquid to 10 volumes.

(2) 0.008% w/v of doxycycline hydate BPCRS.
(3) 0.05% w/v doxycycline for system suitability EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and impurity B is at least 2.0

DETERMINATION OF CONTENT

Calculate the content of C22H24N20S in the tablets using the
declared content of C2zHzotNzOa in doxycydine
hydate BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous doxycycline.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Doxycycline
Monohydrate.

Doxycycline Prolonged-Release Capsules
Action and use
Tetracycline antibacterial.

Doxycycline Prolonged-Release Capsules from different
manufacturers, whilst complying with the requirements of the
monograph, are net interchangeable unless otherwise justifiedand
authorised.

DEFINITION
Doxycycline Prolonged-release Capsules contain Doxycycline
Monohydrate and are formulated so as to release the
medicament over a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Doxycycline Monohydrate.
The dissolution profile reflects the in vivo performance which

Doxycycline Preparations III-583

in turn is compatible with the dosage schedule recommended
by the manufacturer.

The capsules comply w{th the riquiremems stated underCapsules
and with thefollowing requirements.

Content of anhydrous doxycycline, C22Hz~Z08
95.0 to 105.0% of the stated amount.

IDENllFICATlON
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(I) Shake a quantity of the powdered capsule contents
containing the equivalent of 50 mg of anhydrous doxycycline
with 100 mL of methanol, centrifuge and use the supernatant
liquid.

(2) 0.05% w/v of doxycycline hydate BPCRS in methanol.
(3) 0.05% w/v each of doxycycline hydate BPCRS and
tetracycline hydrochloride BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF254• Adjust the pH of a
10% w/v solution of disodium edetau to 9.0 with 10M sodium
hydroxide, spray the plate and aUow to dry in a horizontal
position for a minimum of I hour. Before use, dry the plate
in an oven at 1I0° for I hour.

(b) Use the mobile phase as described below.

(c) Apply 1 ~L of each solution.

(<I) Develop the plate to 15 em.

(e) After removal of the plate, dry in a current of air and
examine under ultravioleclight (365 nm).

MOBILE PHASE

6 volumes of water, 35 volumes of methanol and 59 volumes
of dichloromethane.

SYSTEM SUlTABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRJ.'AATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in position and intensity to that in
the chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Absorbance
Dissolve the contents of five capsules as completely as
possible in sufficient of a mixture of I volume of
1M hydrochloric acidand 99 volumes of methanol to produce a
solution containing the equivalent of 1.0% w/v of anhydrous
doxycycline and filter. The absorbance of the filtrate at
490 om is not more than 0.20, calculated with reference to
the dried capsule contents) Appendix II B.

Related substances
Carry our the method for liquid chromatography,
Appendix III D in O.OIM hydrochlori< acid. Solution A:
Suspend 111.6 g of sodium edetau in 900 mL of water. Adjust
to pH 7.0 with concenmued ammonia to achieve complete
dissolution, then dilute to 1 L with water.
(1) Dissolve a quantity of the powdered capsule contents
containing the equivalent of 70 mg of anhydrous doxycycline
in 80 mL ofO.OIM hyclrochloric acid and dilute to 100 rnL,
centrifuge and use the supernatant liquid.

(2) Dilute 1 volume of solution (1) to 100 volumes.
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(3) 0.05% w/v doxycycline for system suitability EPCRS.

(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped polar-embedded octadecylsilyl amorphous
organosilica polymer (Spm) (XTerra RPI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 280 om.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of doxycycline.

MOBILE PHASE

13 volumes of acetonitrile, 17 volumes of water, 35 volumes of
a 6.79 % w/v solution of tetrabutylammonium hydrogen sulfare
previously adjusted to pH 7.0 with concentrated ammonia and
35 volumes of solution A.

When the chromatograms are recorded under the prescribed
conditions the relative retentions with reference to
doxycycline (retention time about 21 minutes) are
impurity C, about 0.4; impurity A, about 0.7, impurity B,
about 0.8j and impurity F, about 1.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and impurity B is at least 2.0.

LL\UTS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities A, B, C and Fusing
the chromatogram obtained with solution (3) and the
chromatogram supplied with doxycycline for system
suitabl1ity EPCRS.
In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2.0%);

the area of any peak corresponding to impurity F is not
greater than 1.2 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.2%);

the areas of any peak corresponding to either impurity B or
impurity C are not greater than half the area of the principal
peak in the chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than the
principal peak in the chromatogram obtained with solution
(4) (0.2%).

the sum of the areas of any secondary peaks is not greater than
3 times the principal peak in the chromatogram obtained
with solution (2) (3.0%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Loss on drying
When dried at 105" for 2 hours, the contents of the capsules
lose not more than 5.0% of their weight. Use 1 g.

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in
O.OIM hydrochloric acid.
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(1) Dissolve a quantity of the powdered capsule contents
containing the equivalent of 70 mg of anhydrous doxycycline
in 80 mL of O.OIM hydrochloric acidand dilute to 100 ml,
filter and dilute 1 volume of the filtrate to 10 volumes.

(2) 0.008% wi. of doxycycline hyelate BPCRS in
O.OIM hydrochloric acid.
(3) 0.05% w/v of doxycycline for system suitability EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and impurity B is at least 2.0

DETERMINATION OF CONTBNT

Calculate the content of C22H24NzOs in the capsules using
the declared content of C2zH24N20S in doxycycline
hyclate BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous doxycycline.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Doxycycline
Monohydrate.

Doxycycline Tablets
Action and use
Tetracycline antibacterial.

DEFINITION
Doxycycline Tablets contain Doxycycline Hyclate.

The tablets comply with therequirements stated under Tablets and
with thefollowing requirements.

Content of anhydrous doxycycline, C22H2~20S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the folJowing solutions.

(I) Shake a quantity of the powdered tablets containing the
equivalent of 50 mg of anhydrous doxycycline with 100 mL
of methanol, centrifuge and use the supernatant liquid.

(2) 0.05% wlv of doxyeydine hydateBPCRS in methanol.
(3) 0.05% wlv each of doxycycline hyelate BPCRS and
tetracycline hydrochloride BPCRSin methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGF254• Adjust the pH of a
10% wlv solution of disodium edetate to 9.0 with 10M sodium
hydroxide, spray the plate and aUow to dry in a horizontal
position for a minimum of 1 hour. Before use, dry the plate
in an oven at 110" for 1 hour.

(b) Use the mobile phase as described below.

(c) Apply 1 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in a current of air and
examine under ultraviolet light (365 nm).
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MOBILE PHASE

6 volumes of water, 35 volumes of methanol and 59 volumes
of dichtoromahone.

SYSTEM SUITABILlTV

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spcrs.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and intensity to that in
the chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution lest for tablets
and capsules, Appendix xn B 1.

TEST CONDITIONS

(a) Use Apparatus 2J rotating the paddle at 75 revolutions
per minute.

(b) Use 900 mL of a solution prepared by dissolving 2 g of
sodium chloride in a solution containing 0.7% v/vof
hydrochloric acid in water, at a temperature of 37", as the
medium.

PROCEDURE.

(1) After 45 minutes withdraw a sample of the medium and
measure the absorbance·of the filtered sample, suitably diluted
with the dissolution medium if necessary, at the maximum at
276 nm, Appendix II B using the dissolutionmedium in the
reference cell.

(2) Measure the absorbance of a suitable solution of
doxycycline hydate BPCRS using the dissolution medium in
the referencecell.

DETERMINATION OF CONTENT

Calculate the total content anhydrous doxycycline,
C22H2~208' in the medium from the absorbances obtained
and using the declared content of C22H2~208 in doxycycline
hyclate BPCRS.

LIMITS

The amount of doxycycline released is not less than 75% (Q)
of the stated amount.

Absorbance
Dissolve a quantity of the powdered tablets as completely as
possible in sufficient of a mixture of 1 volume of
1M hydrochlon"c acid and 99 volumes of methanolto produce a
solution containing the equivalent of 1.0% w/v of anhydrous
doxycycline and filter. The absorbance of the filtrate at
490;run is not more than 0.20, calculated with reference to
the dried powdered tablets, Appendix II B.

Related substances
Carry out the method for liquidchromatography,
Appendix III D in O.OIM hydrochloric acid.

Solution A: Suspend 111.6 g of sodium edetate in 900 mL of
water. Adjust to pH 7.0 with concentrated ammonia to achieve
complete dissolution, then dilute to I L with water.

(1) To a quantity of the powdered tablets containing the
equivalent of 70 mg of anbydrous doxycycline, add 80 mL of
O.OIM hydrochloric acid, mix with the aid of ultrasound and
dilute to 100 mL, filter and use the filtrate.

(2) Dilute I volume of solution (I) to 100 volumes.

Doxycycline Preparations 111-585

(3) 0.05% w7v of doxycycline for system suitability EPCRS.

(4) Dilute 1 volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped polar-embedded octadecylsilyl amorphous
osganositica polymer(5j.tm) (XTerra RP18 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 280 run.

(I) !njecr 20 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of doxycydine.

MOBILE PHASE

13 volumes of acetonitrile, 17 volumes of water, 35 volwnes of
a 6.79 % w/v solution of tetrabutylammonium hydrogen sulfate
previously adjusted to pH 7.0 with amcentrated ammonia and
35 volumes of solution A.

When the chromatograms are recorded under the prescribed
conditions the relative retentions with reference to
doxycycline (retention time about 21 minutes) are
impurity C, about 0.4; impurity A, about 0.7, impurity B,
about 0.8; and impurity F, about 1.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and impurity B is at least 2.0.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities A, B, C and Fusing
the chromatogram obtained with solution (3) and the
chromatogram supplied with doxycycline for system
suilabiliry EPCRS.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2.0%);

the area of any peak corresponding to impurity F is not
greater than 1.2 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.2%);

the areas of any peaks corresponding to impurity B or
impurity C are not greater than half the area of the principal
peak in the chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than the
principal peak in the chromatogram obtained with solution
(4) (0.2%).

the sum of the areas of any secondary peaks is not greater than
3 times the area of the principal peak in the chromatogram
obtained with solution (2) (3.0%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Loss on drying
When dried at J05 0 for 2 hours, the contents of the tablets
lose not more than 8.5% of their weight. Use 1 g.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromarography, Appendix III D, using the following
solutions in O.OIM hydrochloric acid.
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(1) To a quantity of the powdered tablets containing the
equivalent of 70 mg of anhydrous doxycycline, add 80 mL of
a.OIM hydrodilodc acid, mix with the did of ultrasound and
dilute to 100 mL. Centrifuge and dilute 1 volume of the
supernatant liquid to 10 volumes.

(2) 0.008% wlv of doxycycline hydate BPCRS.
(3) 0.05% w/v of doxycycline for system suitabJ1ity EPCRS.

CHROt\-iATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless] in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and impurity B is at least 2.0

DETERMINATION OF CONTENT

Calculate me content of C22H24N20S in the tablets using the
declared content of C22H2<1NzOa in doxycycline
hyc/ate BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous doxycycline.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Doxycycline
Monohydrate.

Dronedarone Tablets
(Ph. Bur. monograph 3038)

Action and use
Antiarrhythmic

PhE" _

DEFINITION
Tablets containing Dronedarone hydrochloride (3039), for
human use.

They comply with the monograph Tablets (0478) and the
follQUJing additional requirements.

Content
95.0 per cent to 105.0 per cent of the content of
dronedarone (C31~4N205S) stated on the label.

IDENTIFICATION
A. Record the UV spectrum of the principal peak in the
chromatograms obtained with the solutions used in the assay,
with a diode array detector in the range 210-400 om.

Results The UV spectrum of the principal peak in the
chromatogram obtained with test solution (b) is similar to the
UV spectrum of the principal peak in the chromatogram
obtained with reference solution (c).

B. Examine the chromatograms obtained in the assay.

Results The principal peak in the chromatogram obtained
with test solution (b) is similar in retention time and size to
the principal peak in the chromatogram obtained with
reference solution (c).

TESTS
Related substances
Liqnid chromatography (2.2.29).

Solution A To 2.0 mL of triethylamine R add 950 mL of
waterfor chromatography R, adjust to pH 3.0 with phosphoric
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acidR and dilute' to 1000.0 mL with watf!T for
chromatography R.
Test solution (a) Crush 20 tablets to obtain a homogeneous
powder. Suspend an amount of the powder containing the
equivalent of 400 mg of dronedarone in methanol Rand
dilute to 100.0 mL with the same solvent. Sonicate for 5 min
and allow to settle for 10 min. Dilute 5.0 mL of the
supernatant to 20.0 mL with the mobile phase and filter.

Testsolution (b) Dilute 1.0 mL of test solution (a) to
10.0 mL with the mobile phase.

Reference solution (aJ Dilute 1.0 mL of test solution (a) to
100.0 mL with methanol R. Dilute 2.0 mL of this solution to
10.0 mL with the mobile phase.

Reference solution (b) Dissolve 2 mg of dronedarone
impurityA CRS and 2 mg of dronedarone impurity B CRS in
methanol R and dilute to 10 mL with the same solvent.
Dilute 1 mL of the solution to 20 mL with the mobile phase.

Reference solution (c) Dissolve 53.3 mg of dronedarone
hydrochloride CRS in me/hanoi R and dilute to 25.0 mL with
the same solvent. Dilute 5.0 mL of the solution to 100.0 mL
with the mobile phase.

Column:
- size: 1= 0.25 m, 0 = 4.6 mm;
- stationary phase: diisopropylcya1losilyl silica gelfor

chromatography R (5 urn).

J.Hobl7e phase acetonitrile for chromatography R, solution A
(50:50 VIV).

Flowrate 0.8 mUmin.

Detection Spectrophotometer at 246 run.

Injection 20 J.1L of test solution (a) and reference
solutions (a) and (b).

Run time 3.5 times the retention time of dronedarone.

Identification of impun"ties Use the chromatogram obtained
with reference solution (b) to identify the peaks due to
impurities A and B.
Relative retention With reference to dronedarone (retention
time = about 7.4 min): impurity A = about 0.72,;
impurity B =about 0.77.

System suiUlbility Reference solution (b):
- resolution: minimum 1.5 between the peaks due to

impurities A and B.

Calculation of percentage contents:
- for each impurity, use the concentration of dronedarone

in reference solution (a).

Limits:
- unspecified impurities: for each impurity, maximum

0.2 per cent;
- total: maximwn 0.3 per cent;
- reporting threshold: 0.1 per cent.

Dissolution (2.9.3, Apparatus 2)
Use sinkerdevices.
The tablets comply with the test and the acaptance cntetia
described below, unless otherwise juslijiedand authorised.
Dissolution medium Dissolve 13.61 g of potassium dihydrogen
phosphate R in 1000 mL of waterR. Adjust to pH 4.5 with a
10.3 gIL solution of hydroch/ori< acidR or a 4 gIL solution of
sodium hydroxide R. Use 1000 mL of the medium.

Rotation speed 75 r/min.

Time 30 min and 90 min.

Analysis Ultraviolet and visible absorption
spectrophotometry (2.2.25) using a path length of I mm.
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Test solutions Samples withdrawn from the dissolution vessel
and filtered. When the test is carried out off-line, the Droperidol Injection

Dopamine receptor antagonist; beraj-adrenoceptor agonist;
alpha-adrenoceptor agonist neuroleptic.

IDENTIFICATION
A. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as me peak
due to droperidol in the chromatogram obtained with
solution (2).

B. Carry out the method for thin-layer chromatography,
Appendix III A, using a silica gel F2j4 precoated plate
(Merck silica gel 60 F 2s4 plates are suitable) and a mixture of
10 volumes of acelone and 90 volumes of methanol as the
mobile phase. Apply separately to the plate 5 ~L of each of
the following solutions. For solution (1) shake a volume of
the injection containing 10 mg of Droperidol with two
successive 10 mL quantities of dichloromethane and use the
combined extracts. Solution (2) contains 0.05% w/vof
dropen'wl BPCRS in dichtoromethone. After removal of the
plate, allow it to dry in air and examine under ultraviolet light
(254 nm). The principal Spot in the chromatogram obtained
with solution (l) is similar to that in the chromatogram
obtained with solution (2).

TESTS
Acidity
pH, 2.5 to 4.5, Appendix V L

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. For solution
(1) dilute the injection, if necessary, with a mixture of equal
volumes of dimethy/fonnamide and a J% w/v solution of
utrabutylammonium hydrogen sulfate to give a solution
containing 0.5% wlv of Droperidol. For solution (2) dilute
1 volume of solution (1) to 100 volumes with a mixture of
equal volwnes of dimethylfonnamide and a 1% w/v solution of
tetrabutylammonium hydrogen sulfate and dilute 5 volumes of
this solution to 20 volumes with the same solvent mixture.
Solution (3) contains 0.0025% wlv each of dropetidol BPCRS
and benperidol EPCRS in a mixture of equal volumes of
dimethylfonnamide and a 1% w/v solution of
tetrabutylammonium hydrogen sulfate.

The chromatographic procedure may be carried out using
(a) a stainless steel column (10 ern x 4.6 rom) packed with
base-deaaiuated octadocylsilyl silica gelfor chromatography
(3 urn) (Hypersil CI8 BDS 3~ is suitable), (b) as the mobile
phase with a flow rate of 1.5 mL per minute a 1% w/v
solution of tetrabutylammonium hydrogen sulfate changing by
linear gradient to a mixture of 60 volumes of a 1% w/v
solution of tetrabutylammonium hydrogen sulfate and
40 volumes of acetonitrile over 15 minutes, followed by the
final mixture for 5 minutes and (c) a detection wavelength of
275 om. Equilibrate the column with ocetonutile for at least
30 minutes before use and then equilibrate at the initial
mobile phase composition for at least 30 minutes.

Action and use

DEFINITION
Droperidol Injection is a sterile solution of Droperidol in
Water for Injections.

The injection complies with the requirements statedtinder
Parenteral Preparations and with thefollowing requirements.

Content of droperidol, C2zH2ZFN)Oz
95.0 to 105.0% of the stated amount.

oH,C

H,C

H,C

solutions may be diluted according to the path lengt...h of L'1e
cell (e.g. for a path length of t em, lO-fold dilution for
400 mg tablets).

Measure the absorbances of the solutions at the absorption
maximum at 288 nm.

Calculate the amount of dissolved dronedarone
(C3IH4~205S),expressed as a percentage of the content
stated on the label) taking the specific absorbance to be 315.

Aaeptance criteria:
- 25-50 per cent after 30 min;
- Q = 80 per cent after 90 min.

ASSAY
Liquid chromatography (2.2.29) as described in the test for
related substances with the following modifications.

Injection Test solution (b) and reference solution (e).

Delation Spectrophotometer at 288 run.

Run time Twice the retention time of dronedarone.

System suitabl1ity Reference solution (c):
- symmetry factor. maximum 2.1;
- repeatability: maximum relative standard deviation of

1.0 per cent determined on 6 injections.

Calculate the percentage content of dronedarone
(C31HuN20SS) taking into account the assigned content of
dronedarone hydrochloride CRS and applying a conversion
factor of 0.9385.

L\1PURITIES
Otherdetectable impuritiis (the following substances would, if
present at a sufficient level, be detected by One or other of
the tests in the monograph): A, B, C.

NH,

",-

""
o
\\~o

N-S-,

0:5.... CH3

o CH3

A. N-[2-butyl-3-[4-[3-(butylantino)propoxy[benzoylj-I
benzofuran-5-yl]methanesulfonamide,

o

B. (5-amino-2-butyl-I-benzofuran-3-yl) [4-[3-(dibutylamino)
propoxy]phenyl]methanone,

o

C. N-[2-butyl-3-[4-[3-(dibutylamino)propoxy]benzoyl]-I
benzofuran-5-yl]-N-(methanesulfonyl)
methanesulfonamide.

_____________________ PhE"
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Inject 20 J.!L of solution (3). When the chromatogram is
recorded under the prescribed conditions, the retention times
for benperidol and droperidol are about 6.5 minutes and
about 7 minutes respectively. The test is not valid unless in
the chromatogram obtained with solution (3) the resolution
factor between the peaks due to droperidol and benperidol is
at least 2.0. If necessary, adjust the final concentration of
acetonitrile in the mobile phase or adjust the time programme
for the linear gradient.

When solution (I) is prepared by diluting DroperidoI
Injection inject 20 J1L of a mixture of equal volumes of
dimethylfonnamide and a 1% w/v solution of
tetrabutylammonium hydrogen sulfateas a blank solution. When
solution (1) is the undiluted injection, inject 20 J1L of water
as a blank solution. In the chromatogram obtained with
solution (1) me area of any secondary peak is not greater than
me area of the principal peak in Ute chromatogram obtained
with solution (2) (0.25%) and me sum of the areas of any
secondary peaks is not greater man twice the area of the
principal peak in the chromatogram obtained with solution
(2) (0.5%). Disregard any peak obtained with the blank
solution and any peak with an area less than 0.4 times the
area of me principal peak in the chromatogram obtained with
solution (2) (0. I %).

ASSAY
Carry out me method for liquidchromatography,
Appendix ill D, using the following solutions. For solution
(1) dilute me injection, if necessary, with methanol (50%) to
give a solution containing 0.010% wlvofDroperidol.
Solution (2) contains 0.010% w/v of droperidol BPCRS in
methanol (50%). Solution (3) contains 0.0025% w/v of each
of droperidol BPCRS and benpendol EPCRS in methanol
(50%).

The chromatographic procedure described under Related
substances may be used.

Inject 20 J.lL of solution (3). When the chromatogram is
recorded under the prescribed conditions) the retention times
for benperidol and droperidol are about 6.5 minutes and
about 7 minutes respectively. The assay is not valid unless in
the chromatogram obtained with solution (3) the resolution
factorbetween the peaks due to droperidol and benperidol is
at least 2.0. If necessary, adjust the final concentration of
aceumitrle in me mobile phase or adjust the time programme
for the linear gradient.

Calculate the content of C22H22FN302 in the injection using
the declared content of C 22H"FNJ 0 2 in droperidol BPCRS.

Droperidol Tablets
Action and use
Dopamine receptor antagonist; bera.-adrenoceproragonist;
alpha-adrenoceptcr agonist; neuroleptic.

DEFINITION
Droperidol Tablets contain Droperidol.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of droperidol, CnH22FN30z
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
20 rng of Droperidol with 10 mL of dichloromethane for
10 minutes, filter, evaporate the filtrate to dryness and dry
the residue for 30 minutes at 90°. The infrared absorption
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spectrum of the dried residue] Appendix n A, is concordant
with the reference spectrum of droperidol (RS 384).
H. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to droperidoi in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements for Monogrephs of the British
Pharmacopoeia in the dissolution test/or tablets and capsules,
Appendix XU BI.

TEST CONDITIONS

(a) Use Apparatus 2) rotating the paddle at 75 revolutions
per minute.

(b) Use 900 mL of O. 1M hydrochloric acid, ar a tempera rure of
37", as the medium.

PROCEDURE

(I) Withdraw a sample of 10 mL of the medium, filler
through a 15-~m membrane filter and immediately measure
the absorbana of the filtered solution, diluted if necessary
with the dissolution medium, at the maximum at 247 nm,
Appendix II B, using dissolution medium in the reference
cell.

(2) Measure the absorbance of a suitable solution of droperidol
BPCRS using O.IM hydrochlork acid in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of droperidcl, C22H22FN3021 in
the medium using the declared content of C22H22FN302 in
droperidol BPCRS.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 0.1 g of Droperidol with 20 mL
of dimethy/fonnamide for 20 minutes, filter and dilute
5 volumes of the filtrate to 10 volumes with a 1% wlv
solution of tetrabutylammonium hydrogen sulfate.

(2) Dilute 1 volwne of solution (1) to 100 voIwnes with a
mixture containing equal volwnes of dimesbylformamide and a
1% wlvsolution of tetrabutylammonium hydrogen sulfate and
further dilute 5 volumes of this solution to 20 volumes with
the same solvent mixture.

(3) 0.0025% wlv each of droperidol BPCRS and
benperidol EPCRS in a mixture containing equal volumes of
dimethyljormamick and a 1% wlv solution of
tetrabutylammonium hydrogen sulfate.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with base-deactivated octadecylsilyl silica gelfor chromatography
(3 um) (Hypersil CIa BDS 3~ is suitable).

(b) Use gradient elution and the mobile phases described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 275 run.

(f) Iniect 20 ~L of each solution.

(g) Inject 20 ~L of a mixture of equal volwnes of
dimethylformamide and a 1% wlv solution of
teuabutylammonium hydrogen sulfate as a blank solution.

(h) Equilibrate the column with acetonitrile for at least
30 minutes before use and then equilibrate at the initial
mobile phase composition for at least 30 minutes.
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MOBILE PHASE

Mobile phase A 1% w/v solution of teuabutylammonium
hydrogen sulfate.

iHobile phaseB 40 volumes of acetonitrile and 60 volumes of
a 1% wlv solution of tetrabutylammonium hydrogen sulfate.

Time MobiJe phase A% Mobile phase B% Comment

(Minutes)

0-15 lO<HO 0---)100 6neargradienl.

15-20 0 100 isocratic

20-30 100 0 re-eqJilibralion

SYSTEM SUITABILITY

When the chromatogram is recorded under the prescribed
conditions, the retention times for benperidol and droperidol
are about 6.5 minutes and about 7 minutes respectively.
The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
droperidol and benperidol is at least 2.0. If necessary, adjust
the final concentration of acetonimle in the mobile phase or
adjust the time programme for the linear gradient.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.25%);

the sum of the areas of any secondary peaks is not greater than
four times the area of the principal peak in the
chromatogram obtained with solution (2) (1%).

Disregard any peak obtained with the blank solution and any
peak with an area less than 0.4 times the area of the principal
peak in the chromatogram obtained with solution (2) (0.1 %).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromalography, Appendix ill D, using the following
solutions.

(1) Shake a quantity of the powdered tablets containing
20 mg of Droperidol with 75 mL of methanol for 30 minutes,
dilute to 100 mL with methanol, filter and dilute 10 mL of
the resulting solution to 20 mL with water.
(2) 0.010% w/v of dropenaol BPCRS in methanol (50%).
(3) 0.0025% wlv each of droperidol BPCRS and
benperidol EPCRS in methanol (50%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used.

SYSTEM SUITABILITY

Inject solution (3). When the chromatogram is recorded
under the prescribed conditions, the retention times for
benperidol and droperidol are about 6.5 minutes and about
7 minutes respectively. The assay is not valid unless, in the
chromatogram obtained with solution (3») the resolution
between the peaks due to droperidol and benperidol is at
least 2.0. If necessary, adjust the final concentration of
acetonitrile in the mobile phase or adjust the time programme
for the linear gradient.

DETERMINATION OF CONTENT

Calculate the content of C22H22FN302 in the tablets using
the declared content of C22H22FNj02 in droperidol BPCRS.

Dutasteride Preparations 111-589

Dutasteride Capsules

5-Alpha reductase inhibitor; treatment of benign prostatic
hyperplasia.

DEFINITION
Dutasteride Capsules contain Dutasteride.

The capsules comply with the requirements stated under Capsules
and with the following requirements.

Content of dutasteride, C27H3oF~202
95.0 [0 105.0% of the stated amount.

IDENTIFICATION
A. In the test for Related substances, the chromatogram
obtained with solution (1) shows a peak with the same
retention time as the principal peak in the chromatogram
obtained with solution (5).

B. In the test for Dissolution) the chromatogram obtained
with solution 0) shows a peak with the same retention time
as the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix XU Bl.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use a medium of 450 mL of O.IM hydrochloric acid
containing 0.16% wlv pepsin for the first 25 minutes,
followed by addition of 450 mL of 0.1 M hydrochloric acidwith
4% wrv sodium dodecyl sulfate for the remainder of the
dissolution test.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

Solution A 40 volumes of water and 60 volumes of
acetonitrile
(1) After 45 minutes withdraw a sample of the medium and
filter. Dilute the filtrate) if necessary, with a 2% w/v solution
of sodium dodecyl sulfate in O.lM hydrochloric acid to produce a
solution expected to contain 0.00005% wlv of Dutasteride.

(2) 0.00005% wlv of dutasteride EPCRS in a 2% wlv solution
of sodium dodecyl slllfate in O.IM hydrochloric acid.
(3) To 1 volumes ofa 0.01% w/v solution of
dutostetide EPCRS in solution A) add I volumes of a
0.07% w/v solution of butylaud hydroxyloluene in methanol
and dilute to 10 volumes with solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 3.0 mm) packed
with phenylsilyl silica gelfor chromatography (3.5 urn) (Zorbax
SB-Phenyl is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.5 mLper minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 240 nm.

(f) Inject 50 IlL of each solution.

45 volumes of walerand 55 volumes of acetonitrile.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
dutasteride and butylated hydrexyroluene is at least 1.5.

DETERJ.\UNATION OF CONTENT

Calculate the total content of dutasteride, C27H.mF~202J in
the medium from the chromatograms obtained and using the
declared content of C27H3oI'6Nz02 in dutasteride EPCRS.

LIMITS

The amount of C27H30F~202 released is not less than 75%
(Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in the mobile
phase.

(1) Shake a quantity of the capsule contents in the mobile
phase to produce a solution containing 0.001 % w/vof
Durasteride.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.002% wlv of duuisteride for system suitability EPCRS.
(4) Dilute 1 volumes of solution (2) to 10 volumes with the
mobile phase.

(5) 0.001 % wlv solution of dutasteride EPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with cyanosi/yl siliea gelfor chromatography (Sum) (Zorbax
SB-CN is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 240 nm.

(I) Inject 50 ~L of each solution.

(g) For solution (I) aUow the chromatography to proceed for
twice the retention time of dutasteride.

MOBlLE PHASE

10 volumes of propan-2-ol and 90 volumes of hexane.

When the chromatograms are recorded under the prescribed
conditions, the retention relative to dutasteride (retention
time, about 26 min) of impurity E is about 1.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
dutasteride and impurity E is at least 2.0.

LIMITS

In the chromatogram o~tained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (1%);

the sum of the areas of all secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Uniformity of content
Carry out the method for liquid chromatography,
Appendix III D, using solution A described under
Dissolution.
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(1) Transfer I capsule to a 50 mL volumetric flask, add
10 mL of solution A and cut the capsule, taking care to rinse
the cutting tool with solution A. Add sufficient solution A to
produce a solution containing 0.001% w/v of Durasteride,
aUow to stand at room temperature for 30 minutes, shake
with the aid of ultrasound for 15 minutes and filter.

(2) 0.001 % wlv of dutastetide EPCRS in solution A.

(3) To 1 volwnes of a 0.01 % w/v solution of
dusasteride EPCRS in solution A, add 1 volumes of a
0.07% w/v solution of butylatedhydroxytoluene in methanol
and dilute to 10 volumes with solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due 10
dutasteride and butylated hydroxytoluene is at least 1.5.

DETER..\UNATION OF CONTENT

Calculate me total content of C27H30F6N202, in each
capsule from the chromatograms obtained and using the
declared content of C27H30F~202in dutasteride EPCRS.

ASSAY
Use the average of the individual results determined in the
test for Unifonnity of content.

IMPURITIES
The impurities limited by the requirements of this
monograph include Impurities A, B, C and E listed under
Dutasteride.

Dydrogesterone Tablets
Action and use
Progestogen.

DEFINITION
Dydrogesterone Tablets contain Dydrogesterone,

The tablets romplywith the requirements statedunderTablets and
with the jollowing requirements.

Content of dydrogesterone, C2lH2802
92.5 to 107.5% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 60 mg
of Dydrogesterone with 20 mL of methanol, filter and
evaporate the filtrate to dryness. The infrared absorption
spectrum of me residue, Appendix IT A, is concordant with
the reference spectrum of dydrogesterone (RS 118).

TESTS
Related substances
Carry out the method for gas chromatography,
Appendix ill B.

(1) Extract a quantity of the powdered tablets containing
20 mg of Dydrogesterone with 50 mL of a 0.020% w/v
solution of 1,2,3,4-tetrapheny/cydopenca-l,3-diene (internal
standard) in cbloroform and filter.

(2) Extract a quantity of the powdered tablets containing
20 mg of Dydrogesterone with 20 mL of chlorofoml, filter,
evaporate to dryness using a rotary evaporator and dissolve
the residue in 1 mL of chlorojonn.
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(3) Extract a quantity of the powdered tablets containing
20 mg of Dydrogesterone with 20 mL of a 0.020% wlv
solution of 1,2J3,4-u;raphenJ~k)'c!cJNn:a~1,3~dicne(internal
standard) in chloroform, filter, evaporate to dryness using a
rotary evaporator and dissolve the residue in 1 mL of
chloroform.
(4) Dilute 1 volume of solution (1) to 10 volwnes with a
0.020% w/v solution of 1,2,3,4-tetraphenylcyclopema-l,3-diene
(internal standard) in chloroform.

CHROMATOGRAPHIC CONDITIONS

(a) Use a glass column (1.5 m x 2.5 mm) packed with acid
washed, silanised diatomaceous support (100 to 120 mesh)
coated with 3% w/w of cyarwpropyl methylsilicone fluid (SP
2300 is suitable).

(b) Use helium as the carrier gas at 1.5 mL per minute.

(c) Use isothermal conditions maintained at 240°,

(d) Use an inlet temperature of 240°,

(e) Use a flame ionisation detector at a temperature of 240 0
•

(I) Inject I ~L of each solution.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (I)J the resolution between the peaks due to
dydrogesterone and 1,2,3,4-tetraphenylcydopenta-I,3-diene
is at least 1.5.

LIMITS

In me chromatogram obtained with solution (3), the ratio of
the sum of the areas of any secondary peaks to the area of the
peak due to the internal standard is not greater than the ratio
of the area of the peak due to dydrogesterone to the area of
the peak due to the internal standard in the chromatogram
obtained with solution (1) (2%).

Disregard any secondary peak with an area less than the area
of the peak due to dydrogesterone in the chromatogram
obtained with solution (4) (0.2%).

ASSAY
Weigb and powder 20 tablets. Shake a quantity of the
powder containing 10 mg of Dydrogesterone for 15 minutes
with 70 mL of methanol; dilute to 200 mL with methanol and
filter. Dilute 5 mL of the filtrate to 100 mL with methanol
and measure the absorbance of the resulting solution at the
maximum at 286 run, Appendix II B. Calculate the content
of C21H2B02 taking 845 as the value of A(l %, 1 em) at the
maximum at 286 run.

STORAGE
Dydrogesterone Tablets should be protected from light.

Econazole Cream
Action and use
Antifungal.

DEFINITION
Econazole Cream contains Econazole Nitrate in a suitable
basis.

The cream complies with the requirements stated under Topical
Semi-solid Preparations and with thejollowing requirements.

Content of econazole nitrate, C18HISCl~20,HN03
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Mix a quantity of the cream containing 40 mg of
Econazole Nitrate with 20 mL of a mixture of 1 volume of

Econazole Preparations 111-591

1M sulfuric acidand 4 volumes of methanol and shake with
two 50-mL quantities of carbon tetrachloride discarding the
organic layers. i\1ake the aqueous phase a!kali.!1e with
2M ammonia and extract with two 40-mL quantities of
chloroionn. Combine the chloroform extracts, shake with 5 g of
anhydrous sodium sulfate, filter and dilute the filtrate to
100 mL with chloroform. Evaporate 50 mL to dryness and
dissolve the residue in 50 mL of a mixture of 1 volume of
0.1M hydrochloric acid and 9 volumes of propan-2-o1. The light
absorption of Ute resulting solution, Appendix IT B, in the
range 240 to 350 run exhibits maxima at 265, 271 and
280 run. The ratio of Ute absorbance at the maximum at
271 nm to that at the maximum at 280 nm is 1.55 to 1.77.
The test is not valid unless the ratio of the absorbance in the
test for resolution is at least 2.

B. In the Assay, the principal peak in the chromatogram
obtained with solution (3) has the same retention time as the
peak due to econazole in the chromatogram obtained with
solution (4).

ASSAY
Cany out the method for liquid chromatography,
Appendix III D, using the following solutions.

Buffer Solution

Dissolve 2.5 g of potassium dihydrogeu orthophosphate and
2.5 g of dipotassium hydrogen orthophosphate in 1000 mL of
water.
(1) 0.05% wlv solution of miconazole nitrate in methanol
(internal standard solution).

(2) Mix a quantity of the cream containing 10 mg of
Econazole Nitrate with 20 mL of internal standard solution
and 55 mL of methanol, warm on a water-bath for
30 seconds, shake for 1 minute, repeat the process twice and
add 25 mL of buffer solution. Cool in an ice bath for
15 minutes, centrifuge for 10 minutes and use the
supernatant liquid, filtered if necessary.

(3) Prepare in the same manner as solution (2) but using
20 mL of methanol in place of internal standard solution.

(4) 10 mL of a 0.1 % wlv solution of econazole nitrate BPCRS
in methanol with 20 mL of internal standard solution, 45 mL
of methanol and 25 mL of buffer solution.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (20 em x 4.6 mm) packed
with o<tadecylsi/yl silica gelfor chromarography (5 urn) (Hypersil
ODS is suitable).

(b) Use lsocrarlc elution and the mobile phase described
below.

(c) Use a flow rate of 2.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of232 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

1 volume of buffer solution and 3 volumes of methanol.

DETERMJNATION OF CONTENT

Calculate the content ofClsHl5CI3N20JHN03 in the cream
using the declared content of ClsHI5ChN20JHN03 in
econazole nitrate BPCRS.

STORAGE
If Econazole Cream is kept in aluminium tubes, their inner
surfaces should be coated with a suitable lacquer.
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Econazole Pessaries
Action and use
Antifungal.

DEFINlTION
Econazole Pessaries are moulded pessaries containing
Econazole Nitrate in a suitable basis.

Thepessaries comply with the requirements slatedunderVaginal
Preparations arid with the following requirements.

Content of econazole nitrate, ClsH15C13NzO,HNOl
90.0 [0 J 10.0% of the stated amount.

IDENTIFICATION
A. Mix a quantity of the pessaries, ell( into small pieces,
containing 40 mg of Econazole Nitrate with 20 mL of a
mixture of I volume of 1M sulfunc acidand 4 volumes of
methanol and shake with two 50-mL quantities of hexane,
discarding the organic layers. Make the aqueous phase
alkaline with 2M. ammonia and extract with two 40-mL
quantities of dichloromethane. Combine the dicbtoromahone
extracts, shake with 5 g of anhydrous sodium sulfa~, filter and
dilute the filtrate to 100 mL with dichloromethane. Evaporate
50 mL to dryness and dissolve the residue in 50 mL of a
mixture of 1 volume of O.lM hydroch/on·c acidand 9 volumes
of propan-2-oI. The lightabsorption of the resulting solution,
Appendix II B, in the range 240 to 350 nm exhibits maxima
at 265, 271 and 280 nm. The ratio of the absorbance at the
maximum at 271 om to that at the maximum at 280 run is
1.55 to 1.77. The test is not valid unless the ratio of the
absorbance in the test for resolution is at least 2.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (3).

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(I) Mix a quantity of the pessaries, cut into small pieces)
containing 40 mg of Econazole Nitrate with 40 mL of
methanol and heat under a reflux condenser for IS minutes.
Allow to cool) filter (Whatman No.1 paper is suitable), wash
the filter paper with methanol and evaporate the filtrate and
washings to a volume of about 5 mL Filter (Whatman No.
50 paper is suitable), wash the paper with methanol,
evaporate the filtrate and washings to dryness and dissolve
the residue in 2 mL of methanol.
(2) Dilute 0.5 mL of solution (I) to 100 mL with methanol.

(3) 2% wlv of econazole nitrate BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck. silica gel 60 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate) allow it to dry in air and
expose to iodine vapour for 1 hour.

MOBILE PHASE

10 volumes of an 85% wlv solution offormu add,
20 volumes of methanol and 70 volumes of dichloromethane.

LIWTS

Any secondary spot in the chromatogram obtained with
solution (I) is not more intense than the spot in the
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chromatogram obtained with solution (2). Disregard any spot
with an Rfvalue higher than 0.9.

ASSAY
Dissolve five pessaries in 250 mL of anhydrous acetic acidwith
the aid of gentle heat, allow to cool and carry out Method I
for non-aqueous timuion, Appendix VllI A, using a quantity of
the solution containing 0.3 g of Econazole Nitrate and
determining the end point potentiometrically. Each mL of
O.lMperchloric acid VS is equivalent to 44.47 mg of
ClsH15C13N20,HN03.

Edrophonium Injection
Action and use
Cholinesterase inhibitor.

DEFINITION
Edrophoniwn Injection is a sterile solution of Edrophoniurn
Chloride in Water for Injections.

The injection complies wilh the requirements stated under
Parenteral Preparations and with the following requirements.

Content of edrophonlum chlorlde, C1oH16ClNO
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Dilute a sufficient volwne of the injection with
O.IMsodium hydroxide to give a solution containing
0.001 % wlv of Edrophonium Chloride. The light absorption of
the resulting solution, Appendix II BJ in the range 220 to
350 om exhibits two maxima, at 240 om and 294 om.
The absorbance.s at the maxima are about 1.1 and about 0.34
respectively.

B. To a volume containing 20 mg of Edrophonium Chloride
add 0.05 mL of iron(JJl) chloride solution RI. A reddish violet
colour is produced.

C. Yields reaction A characteristic of chlorides, Appendix VI.

TESTS
Acidity
pH, 5.0 to 6.0, Appendix V L.

DimethylaminophenoI
To a volume containing 50 mg of Edrophonium Chloride
add 10 mL ofphosphate buffer pH 8.0 and extract with two
20 mL quantities of chlorofonn. Wash the extracts successively
with two 10 mL quantities of water, extract with 10 mL of
O.lM sodium hydroxide and discard the chloroform.
The absorbance of the resulting solution at 293 nm is not
more than 0.125, Appendix II B.

ASSAY
To a volume containing 50 mg of Edrophonium Chloride
add sufficient waterto produce 100 mL. Dilute 10 mL of this
solution to 100 mL with water and measure the absorbance of
the resulting solution at the maximum at 273 om,
Appendix II B. Calculate the content of C lOH16ClNO taking
110 as the value of A(I%, 1 ern) at the maximum at
273 nm.

STORAGE
Edrophonium Injection should be protected from light.
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Results:
- the principal band in the chromatogram obtained with

the test solution is similar in position and colour to
the band due to phosphatidylcholine in the
chromatogram obtained with reference solution (c),

- the band due to sphingomyelin is visible in the
chromatogram obtained with the test solution.

B. Liquid chromatography (2.2.29) as described in the assay
with the following modifications.

Injection Test solution and reference solution (h).

Identification of peaks Use the chromatogram obtained with
reference solution (h) to identify the peak due to
sphingomyelin.

Relativeretention With reference to phosphatidyJcholine
(retention time > about 8 min): sphingomyelin > about 1.1
(may he eluted as I or 2 peaks).

Results:
- the principal peak in the chromatogram obtained with

the test solution is due to phosphatidylcholine;
- the peak due to sphingomyelin in the chromatogram

obtained with the test solution has a signal-to-noise
ratio not less than 3.

C. Composition of fatty acids (2.4.22, MethodlJ). Use the
mixture of calibrating substances in Table 2.4.22.-3.

Composition of thefatty-acid fraaion of the substance:
- the oleic acid (CIS:!) content is greater than that of

linoleic acid (CI8:2);
- arachidonic acid (C20:4) and doeosahexaenoic acid

(C22:6) are present.

TESTS
Acid value (2.5.1)
Maximum 20.

Dissolve 2.00 g in 50 mL of a mixture of equal volumes of
ethanol (96 percent) R and ether R, previously neutralised
with 0.1 M potassium hydroxide using 0.5 mL of
phenolphthalein solution Rl as indicator.

Peroxide value (2.5.5, MethodA)
Maximum 3.

Titrate with 0.01 M sodium thiosulfate) determining the
end-point potentiometrically (2.2.20).

Nonphosphatidyl Uplds
Maximum 7.0 per cent.

Test solution Dissolve 0.500 g of the substance [0 be
examined in ether R and dilute to 15.0 mL with the same
solvent.

Chromatography column 1= 0.35-0.4 m, 0 = 10-20 mm.

Preparation of thecolumn Transfer I kg of silica gel with a
particle size of 0.05-0.2 mm into a container fitted with a
screw cap. Add 150 g of waterR, shake thoroughly, and
allow to stand for 24 h. Suspend 15 g of the prepared
adsorbent in 50 mL of ether R and introduce into the
column. Allow the ether R to pass through the column to a
level of about I em above the silica gel bed.

Transfer the test solution to the column. Rinse with
2 quantities, each of 15 ml., of ether R) allowing each to pass
through the column before adding the next. After rinsing,
elute with 105 mL of ether R. Combine the rinsings and
eluate and evaporate to dryness. Remove any volatile
components with a stream of nitrogen and dry the residue at
105 "C for 20 min.

Calculate the percentage content of nonphosphatidyllipids
using the following expression:

**** ** ** ****
93685-90-6

97281-44-2

(Ph. Bur: monograph 2315)

Egg lecithins

Egg phosphatidylcholines
Pl>E<r ~__---

Egg Phospholipids for Injection

PRODUCTION
Viral safety
The requirements of general chapter 5.1.7 apply.

CHARACTERS
-' Appearance
Almost white or yellow mass or powder.

Solubility
Practically insoluble in water, very soluble in ethanol
(96 per cent) and freely soluble in heptane.

IDENTIFICATION
Carry out either test A or test B. If sphingom}"elin isnot detected
with testA orB, cony out testC.

A. Thin-layer chromarography (2.2.27).

Test solution Dissolve 25 mg of the substance to be
examined in methanol R and dilute to 50.0 mL with the same
solvent.

Reference sdunon (0) Dissolve 10 mg of
phosphatidylethanolamine from eggyolk CRS in methanol Rand
dilute to 10.0 mL with the same solvent.

Reference ,oIution (b) Dissolve 15 mg of
/ysopho,phatidylcholine from eggyolk CRS and 15 mg of
sphingomyelin from eggyolk R in methanol R and dilute to
20.0 mL with the same solvent.

Reference solution (c) Dissolve 15 mg of pho,pharidylcholine
from eggyolk CRS in methanol R, add 5 mL of reference
solution (a) and 1 mL of reference solution (b) and dilute to
50.0 mL with methanol R.
Plate nc silica gelpkue R (2-10 urn).

Afob,7e phase waterR, methanol R, chloroform R
(4:25:65 VIVII').

Application 4 J.lL of the test solution and reference
solution (c), as slim bands.

Development Over 213 of the plate.

Detection Spray with copper sulfate solution Rl and heat at
FO °C for 5-15 min; the phospholipids appear as brownish
grey bands.

Retardation factors Lysophospharidylcholine e about 0.15;
sphingomyelin ;;;;: about 0.2; phosphatidy1choUne ;;;;: about 0.3,
phosphatidylethanolamine = about 0.6.

System suitability Reference solution (c):
- the chromatogram shows 4 dearly separated bands.

DEFINITION
Mixture of natural phospholipids of egg yolk, and fractions
thereof, for injection. A suitable stabiliser such as
u-tocophercl may be added.

Content
- phosphatidylcholine: minimum 60.0 per cent (anhydrous

substance);
- phosphau"dylethanolamine: maximum 20.0 per cent

(anhydrous substance);
- {ysophosphatidykholine: maximum 3.0 per cenr (anhydrous

substance).
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Mobile phase:
- mobile phaseA: mix 0.08 volumes of methylamine R,

1.5 volumes ofglacial acetic acid R, 17 volumes of
2-propanol Rand 81.42 volumes of hexane R;

- mobile phaseB: mix 0.08 volumes of triethylamine R,
1.5 volumes of glacial acetic acidR, 14 volumes of water
for chromatography Rand 84.42 volumes of 2-propanol R;

Flow rate 1.0 mUmin.

Detection Evaporative light-scattering detector; the following
settings have been found to be suitable; if the detector has
different setting parameters, adjust the detector settings so as
to comply with the system suitability criteria:
- carrier gas: nitrogen R;
- flow rate: 2.5 mUmin;
- evaporator temperature: 50 "C.

Injection 20 J.lL of the test solution and reference
solutions (br.a,a), (CI,2,3), (d 1,2,3), (el,2,3)' (fl,2,3) and (g).

Identification 0/peaks Use the chromatograms obtained with
reference solutions (fl ) , (fu and (f3) to identify the peaks due
to phosphatidylcholine, phosphatidylethanolamine and
Iysophosphatidylcholine.

Relativeretention With reference to phosphatidylcholine
(retention time =about 8 min):
phosphatidylethanoJamine =about 0.8;
lysophosphatidylcholine = about 1.2 (may be eluted as 1 or
2 peaks).

Establish calibration curves with the logarithm of the
concentration of phosphatidylcholine,
phosphatidylethanolamine and Iysophosphatidylcholine in
reference solutions (bI,2,3)' (CI,2,3)' (d 1,2,3)' (el,2,3) and (f1,2,3)
as the abscissa and the logarithm of the corresponding peak
areas as the ordinate.

System suitability:
- resolution: minimum 2.0 between the peaks due to

phosphatidylethanolamine and phosphatidylcholine in the
chromatogram obtained with reference solution (g)j

- phospharidykholine:
- repeatability: maximum relative standard devia tion of

5.0 per cent determined on 6 injections of reference
solution ([I);

- correkuien coefficient. minimum 0.995;
- phospharidykthanolamine:

- repeatabIlity: maximum relative standard deviation of
5.0 per cent determined on 6 injections of reference
solution (£2);

- correlation coefficient. minimum 0.995;
- /ysophospharidylcholine:

- repeatability: maximum relative standard deviation of
5.0 per cent determined on 6 injections of reference
solution (f3);

- con-elation coefficient. minimum 0.99.

Calculate the percentage contents of phosphatidylcholine,
phosphatidylethanolamine and Iysophosphatidylcholine using
the calibration curves.

"'I mass of me residue. in milligrams;
"'2 mass of the substance to be examined in the test solution, in

milligrams.

Water (2.5.12)
Maximum 4.0 per cent, determined on 0.500-1.00 g.

Microbial contamination
TM1C: acceptance criterion [0' CFU/g (2.6.12).

Absence of Escherichia coli(2.6.13).

Absence of Salmonella (2.6.13).

Bacterial endotoxin. (2.6.14, Method A)
Less than 6 IU/g. The suitability of the method must be
verified and a risk assessment must be carried out according
to general chapter 5.1.10. Guidelines/or usingthe lest/or
bacterial endotoxins since the phospholipids can interfere with
the lest.

ASSAY
Liquid chromatography (2.2.29).

Solvent mixture Mix 8 volumes of waterRand 46 volumes
of 2-propanol R, then add 46 volumes of hexane R.

Test so/utUm Dissolve 0.100 g of the substance to be
examined in the solvent mixture and dilute to 25.0 mL with
the solvent mixture.

NOTE: if saturation of thepeak due to phospharidykholine is
observed, the leSt solution may be diluted with the solvent mixture
to quantify this compound.

Reference solution (aJ Dissolve 60 mg of phosphatidykholine
from eggyolk CRS in the solvent mixture and dilute to
10.0 mL with the solvent mixture.

Reference solutions (bJ, (cJ, (dJ, (eJ, (fJ Dilute refecence
solution (a) with the solvent mixture to obtain 5 reference
solutions, the concentrations of which span 60 per cent to
140 per cent of the expected content of phosphatidylcholine
in the test solution.

Reference solution (az) Dissolve 40 mg of
phosphatidylethanolamine from eggyolk CRS in the solvent
mixture and dilute to 10.0 mL with the solvent mixture.

Reference solutions (b,), (c,), (d,), (e,), (f,) Dilute reference
solution (a2) with the solvent mixture to obtain 5 reference
solutions, the concentrations of which span 60 per cent to
140 per cent of the expected content of
phosphatidylerhanolamine in the test solution.

Reference solution (ay Dissolve 40 mg of
/ysophosphoridykholine from egg yolk CRS in the solvent
mixture and dilute to 10.0 mL with the solvent mixture.

Reference solutions (b,), (c,), (d,), (e,), (f,) Dilute reference
solution (a3) with the solvent mixture to obtain 5 reference
solutions) the concentrations of which span 60 per cent to
140 per cent of the expected content of
lysophosphatidylcholine in the test solution.

Reference solution (g) Mix 5 mL of reference solution (al)
and 5 mL of reference solution (az).

Reference solution (h) Dissolve 5 mg of sphingomyelin from egg
yolk R in the solvent mixture and dilute to 50.0 mL with the
solvent mixture.

Column:
- size: I;;;; 0.125 m, 0 = 4.0 mm;
- stationary phase: dio/silica gelfor chromatography R (5 urn);
- temperature: 55 "C.

Time
(min)

0-2.0

2.0· 7.0

7.0 - 10.5

10.5 - 17.0

17.0 - 19.5

Mobile phase A
(per cent VIJ1

95

95 ---> 80

80 ---> 60

60 --> 0

o

MObile phase B
(per cent V/V)

5

5 -+ 20

20 ---> 40

40 ---> 100

100
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Extemporaneous preparation
The following directions apply.

Melt together and stir until cold.

The ointment complies with the requirements statedunderTopical
Semi-solid Preparations.

STORAGE
Under nitrogen, protected from light, at -15 °C or below.

LABELLING
The label states:
~ the specified content range of phosphatidyIcholine;
~ the specified content range of phosphatidyletbanolamine.
___________________ PhEu

Melt the Cetostearyl Alcohol and heat to about 95°. Add the
Sodium Lauryl Sulfate, mix, add the Purified Water, heat to
115° and maintain at this temperature, stirring vigorously,
until frothing ceases and the product is translucent Cool
quickly.

CHARACTERISTICS
An almost white or pale yellow, waxy solid or flakes,
becoming plastic when warmed.

Practically insoluble in water, forming an emulsion; partly
soluble in ethanol (96%).

IDENTIFICATION
A. i.Helting point of the residue obtained in the test for
Unsaponifiable matter, about 52°, Appendix V A.

B. Complies with the test for sulfated ash.

TESTS
Acidity
To 20 g add a mixture of 40 mL of etlter and 75 mL of
ethanol (96%) previously neutralised to phenolphthalein
solution Rl and wann gently until solution is effected. Titrate
with O.lM sodium hydroxide VS using phenolphlhakin
solution Rl as indicator until a pink colour which persists for
at least 15 seconds is obtained. Not more than 1.0 mL of
O.lM sodium hydroxide VS is required.

EmUlsifying Ointment
DEFINITION

EmulsifyingWa'\"
Whit~ Soft Paraffin
Liquid Paraffin

Emulsifying Wax
Anionic Emulsifying Wax

DEFINITION
Emulsifying Wax contains Cetosrearyl Alcohol and either
Sodium Lauryl Sulfate or sodium salts of similar sulfated
higher primary aliphatic alcohols.

Extemporaneous preparation
The following formula and directions apply.

Cetostearyl Alcohol
Sodium Lauryl Sulfate
PurifiedWater

300 •
500 •
200 •

90.
10.

4mL

Alkalinity
Disperse 5.0 g in 25 mL of warm efhanol (96%) previously
neutralised to phenoiphthaiem solution Ri and cool, No COiOUI

is produced on the addition of 0.5 mL of phenolphthalein
sohuion RI.

Alcohols
To 3.5 g of the residue obtained in the test for
Unsaponifiable matter add 12 g of stearic anhydride and
10 mL of xylene and heat gently under a reflux condenser for
30 minutes. Cool) add a mixture of 40 mL of pyridine and
4 mL of water, heat under a reflux condenser for a further
30 minutes and titrate the hot solution with 1M sodium
hydroxide VS using phenolphthalein solution RI as indicator.
Repeat the operation without the residue. The difference
between the titrations is 12.8 to 14.2 mL.

Iodine value
Not more than 3.0 (iodine monochloride method),
Appendix X E.

Saponification value
Not more than 2.0, Appendix X G. Use 20 g.

Sodium alkyl sulfates
Not less than 8.7%, calculated as C I2H2s0.,SNa with
reference to the anhydrous substance, when determined by
the following method. Dissolve 0.25 g as completely as
possible in 15 mL of chloroform, add 30 mL of water, 10 mL
of 1M su/ftnu add and 1 mL of dimethyl ydlO'W and oracet blue
2R solution and titrate with 0.004M beneethonium chloride VS,
shaking vigorously and allowing the layers to separate after
each addition) until the chloroform layer acquires a
permanent clear green colour. Each mL of
0.004M benzethonium chloride VS is equivalent to 1.154 mg of
CI2H25°-lSNa.

Sulfated ash
Not more than 3.0%, Appendix IX A.

Unsaponifiable matter
Not less than 86.0%) calculated with reference to the
anhydrous substance, Appendix X H. Use 5 g and omit the
titration of the residue.

Water
Not more than 4.0% w/w, Appendix IX C. Use 0.6 g.

Enalapril Tablets
Action and use
Angiotensin convening enzyme inhibitor.

DEFINITION
EnalapriJ Tablets contain Enalapril Maleate.

The tablets comply with the requirements statedunder Tablers and
with thejollowing requirements.

Content of enalapril maleate, CzoHzsNzOs,C4H404
93.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromategraphy,
Appendix III A) using the foHowing solutions.

(I) Shake a quantity of the powdered tablets containing
20 mg of Enalapro Maleate with 10 mL of etltanol (90%) for
10 minutes, centrifuge and use the clear supernatant liquid
(if necessary) filter through a 0.45-~m membrane filter).

(2) 0.2% wlv of enalapril maleate BPCRS in ethanol (90%).
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CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gelplate (Merck silica gel 60
HPTLC plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dry in air, spray witha
solutionprepared by mixing equal volumesof a 40%w/v
solution of potassium iodide in waterand a solutionprepared
by dissolving 0.85 g of bismuth oxynimue in a mixture of
10 mL of glacial a«tic add and 40 mL of waterand diluting
10 volumes of the mixture with 20 volumes of glacial acetic
acid and 70 volumes of water immediately beforeuse, then
spraywith dilute hydrogen peroxide solution.

MOBILE PHASE

15 volumes of glacial acetic acid, 25 volumes of waterand
60 volumes of buwn-J-01.

CONFIR..\t.ATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in me
chromatogram obtainedwith solution (2).
B. In the Assay, the retention time of the principal peakin
the chromatogram obtainedwith solution (1) corresponds to
thatof the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissoludon
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets and capsules,
Appendix XlI B1.

Dissolve 2.76 g of sodium phosphate memobasic memohydrate in
1800 mL of waterand adjust the pH to 2.2 with
ortho-phosphon'c acid. Dilute to 2000 mLwith waterand mix
well (solution A).

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

Carry out the method for liquid chromarography,
Appendix III D, using the following solutions.
(1) After45 minutes withdraw a sampleof the mediumand
filter. Use the filtered medium, dilutedwith water if
necessary, expectedto contain 0.00028% wlv of EnalapriJ
Maleate.
(2) 0.00028% wlv of enalapril maleate BPCRS in water.

CHROA1ATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with actylsilyl silica gelfor chromatography (5 urn} (AUtech
Platinum EPS C8 is suitable).

(b) Use isocratic elution and the mobile phase descnbed
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use a column temperature of 50°.

(e) Use a detection wavelength of 215 nm.
(f) Inject 50 ~L of each solution.

MOBILE PHASE

25 volumes of acetonitrile Rl and 75 volumes of solutionA.

2022

DETERMINATION OF CONTENT

Calculate the total contentof enalapril maleate)
C2of12SN20S,c',aHt04) in themedium from the
chromatograms obtained and usingthe declared content of
C2oH2SN20S,C4H.04 in enalapn1 maleate BPCRS.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, usingthe following solutions.
Dissolve 2.76 g of sodium phosphare monobasic monohydrate in
1800 mL of waterand adjust the pH to 2.2 with
onhophosphotic add. Dilute to 2000 mL with warer and mix
well (solution A).

(I) Shake a quantity of the powdered tablets containing
20 mg of Enalapril Maleate with 100 mL of solution A, mix
with the aid of ultrasound and filter.
(2) Dilute 1 volume of solution (1) to 100 volumes with
solutionA.
(3) 0.002% wlv each of enalapril maleate BPCRS, enalaptil
dikeropiperazine BPCRS (impurity D), enalaprila' BPCRS
(impurity C) and 3-pheny/propanoic acid (impurity 1) in
solution A.
(4) 0.002% wlv of L-alanyl-L-pra/ine in solution A.

(5) Dilute 1 volume of solution (2) to 10 volumes with
solution A.

CHROA1ATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.
When the chromatograms are recorded underthe prescribed
conditions, the relative retentions with reference to enalapril
(retention time about 5 minutes) are: maleic acid) about 0.2;
t-alanyl-i-prcline, about 0.3; impurity C) about 0.4;
impurity 1) about 0.5 and impurity D, about 1.5.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3») the resolution between the principal peak
and the peaksdue to impurity C or impurity D) is
at least 2.0.

UMlTS

Identify anypeaks due to impurities C, D, 1 and maleicacid
in the chromatogram obtained with solution (1) using the
chromatogram obtained withsolution (3). Multiply the area
of any peakcorresponding to impurity C by a correction
factor of 0.7 and anypeakcorresponding to impurity I by a
correction factor of 0.6.
Identify anypeakdue to t-alanyl-t-prolfne in the
chromatogram obtained withsolution (I) using the
chromatogram obtained with solution (4).
In the chromatogram obtained with solution (1):
the area of the peakcorresponding to impurity C is not
greater than 1.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (1.5%);
the area of the peak corresponding to impurity D is not
greater than the area of the principal peakin the
chromatogram obtained withsolution (2) (1.0%);
the area of anypeakcorresponding to impurity I is not
greater than 0.3 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.3%);
the area of any othersecondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of anyothersecondary peaks, excluding
impurities C, D and 1, is not greater than 1.5 times the area
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of the principal peak in the chromatogram obtained with
solution (2) (1.5%);

Disregard any peaks due to maleic acid and t-alanyi-r,
proline and any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liqmachromatography) Appendix III D, using the following
solutions. Dissolve 2.76 g of sodium phosphate monobasic.
monohydrate in 1800 mL of water and adjust the pH to 2.2
with onhophospboric add. Dilute to 2000 mL with waterand
mix well (solution A).

(1) Shake a quantity of the powdered tablets comaining
20 mg of Enalapril Maleate with 100 mL of solution A, mix
with the aid of ultrasound and filter.

(2) 0.02% w/v of enalapril maleate BPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under the
Dissolution may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obrained
with soluti6n (2), the symmetry factor is no more than 2.0.

DETERM.INATION OF CONTENT

Calculate the content of C2oH2SN205JCJf40" in the tablets
using the declared content of C2oH2SN20j,C4H"O" in
enalapril maleate. BPCRS.

STORAGE
Enalapril Tablets should be protected from light and
moisture.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Enalapril Maleate and
the following:

o

~OH

1. 3-phenylpropanoic acid (dihydrocinnamic acid)

Enoxaparin Sodium Injection
Action and use
Low molecular weight heparin.

DEFINITION
Enoxaparin Sodium Injection is a sterile solution of
Enoxaparin Sodium in Water for Injections. It may contain,
in multidose containers, a suitable antimicrobial preservative.

PRODUCTION
The final product is produced by methods of manufacturing
designed to ensure that substances lowering blood pressure
are not introduced and to ensure freedom from
contamination by over-sulfated glycosaminoglycans.
The production method is validated to demonstrate that the
product if tested, would comply with the test for Related
substances given below.

Enoxaparin Sodium Preparations 111-597

The injection complies f./Jith the requirements staled under
Parenteral Preparations and with thefolWwing requirements.

Activity
The estimated activity for anti-factor Xa is not less than 90%
and not more than 110% of the stated activity.

The ratio of anti-factor Xa to anti-factor ITa is not less than
3.3 and not more than 5.3.

IDENTIFICATION
A. Carry out the method for size-exclusion chromasograpny,
Appendix III CJ using the following solutions in the mobile
phase.

(1) Dilute the injection to contain 1000 IU of anti-factor Xa
per mL.

(2) 1% wlv of heparin low-molecular-mass for
calibration EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a column (30 ern x 7.8 mm) packed with
appropriate porous silica beads (5 pm) with a fractionation
range for proteins of approximately 15 000 to 100 000 Da
(Tosch Bioscience TSK-GEL G2000SWXL or TSK
GELG3000SWXL arc suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.5 mL per minute.

(d) Use an ambient column temperature.

(e) For detection use a differential refractometer (RI).

(I) Inject 25 ~L of each solution.

To calibrate, inject 25 ilL of the reference solution and
record the chromatogram for a period of time, ensuring
complete elution of sample, salt and solvent peaks. Calculate
the total area under the RI curve (LRI) by numerical
integration over the range of interest (i,e. excluding salt and
solvent peaks at the end of the chromatogram as well as the
artefact peak (*), that if present, elutes at the same retention
time as the peak that would be obtained after injection of
sodium sulfate) as shown in Figure 1.

•
'i-
ll>
~ ..
1+-----+"---
•

i

Figure 1 - Example chromatogram of a low-molecular-mass
heparin sample analysed usingthe method described in
identification testA indicating peak integration

Calculate the area under the curve up to each point as a
percentage of the total area.

Using the leaflet supplied with heparin lots-molecular-mass for
calibration EPCRSJ identify those points In the chromatogram
for which the percentage of the total area under the curve is
closest to the percentage mass fractions listed in the Broad
Standard Table, and assign the molecular mass in the table
to the corresponding retention time in the chromatogram.
A calibration curve for the chromatographic system is derived
by fitting a suitable mathematical relationship to the set of
retention times and logarithms of the molecular masses.
A polynomial of the 3cd degree is recommended.
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DR/;M;)
ER/;

Inject 25 pl, of the test solution and record the
chromatogram for a sufficient period of time to ensure
complete elution of sample, salt and solvent peaks.

The mass-average relative molecular mass is defined by die
following expression:

MOBILE PHASE

0.77% w/v of ammonium acetate.

CONFIRMATION

The mass-average relative molecular mass ranges between
3800 and 5000. The mass percentage of chains lower than
2000 is between 12.0 and 20.0%. The mass percentage of
chains between 2000 and 8000 ranges between 68.0 and
82.0%.

B. The ratio of anti-factor Xa activity to anti-factor ITa
activity, determined as described under Assay, is not less
than 3.3 and not more than 5.3.

C. Yields reaction A characteristic of sodium salts,
Appendix VI.

TESTS
Clarity and colour of solution
The solution is clear, Appendix IV A, and not more intensely
coloured than reference so/mUm Y4 or BY4, Appendix IV B,
Method II.

Acidity or alkalinity
pH, 5.5 to 1.5, Appendix V L.

Light absorption
The light obsorpdon, Appendix II B) of a solution containing
the total contents of a single dose container, or 0.4 mL from
a multi-dose container, diluted to 100.0 mL with a solution
of O.OiM hydrochloric acidexhibits a maximum at 23i nm.

Related substances
Carry out the method for liquidchromatography)
Appendix III D using the following solutions. Solutions (3)
to (6) are stable at room temperature for 24 hours.

(I) Dilute the injection with waterfor chromatography to give
5000 IU per mL.

(2) Mix 500 1'1- of solution (i) and 250 ~L of iM hydrochloric
acid) add 50 J1L of a 25% wlv solution of sodium nitrite.
Mix gently and allow to stand at room temperature for
40 minutes. Add 200 ~L of 1M sodium hydroxide to stop the
reaction.

(3) Dissolve 0.25 g of heparin for physico-ehemical
analysis EPCRS in wa"'rfor chromatography and dilute to
2.0 mL with the same solvent. lvUx using a vortex mixer until
dissolution is complete.

(4) Add 1200 ~L of solution (3) to 300 ~L of dermaum
sulfa'" and Of)er-sulfaled chondroum salfauEPCRS. Mix using a
vortex mixer to homogenise.

(5) Add 400 ~L of solution (3) to I00 ~L of walerfor
chromatography and mix using a vortex mixer. Add 250 ItL of
iM hydrochloric acid, then add 50 ~L of a 25% wlv mL
solution of sodium nitrite. Mix gently and allow to stand at
room temperature for 40 minutes before adding 200 J.lL of

ixide to stop the reaction.

where:

at, Refractive Index or substance eluting in the fraction j

(proponional to the mass ofthe substance);
relative molecular mass corresponding to fraction i.

(6) To 500 ~L of solution (4), add 250 ~L of 1Mhydrochloric
acid, then add 50 IJ.L of a 25% w/v solution ofsodium nitrite.
Mix gently and allow to stand at room temperature for
40 minutes before adding 200 IJ.L of 1M sodium hydroxide to
stop the reaction.

CHROI\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 cm x 2 mm) packed
with onion-exchange resin (9 IJ.m) (Dionex Ionpac ASII-HC is
suitable) and a stainless steel pre-column (5 em x 2 mm)
packed with anion-exchange resin (13 IJ.m) (Dionex Ionpac
AGlI-He is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow tate of 0.22 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 202 nm.

(I) Inject 20 ~L of solutions (2), (5) and (6).

MOBILE PHASE

Mobae phase A 0.040% wlv of sodium dihydrogell
orthophosphate in walerfor chromatography adjusted to pH 3.0
with di/ute orthophosphoric acid.

MoMephase B 0.040% wlv of sodium dihydrogen
orthophosphate and 14% wlv of sodium perchlorate in waterfor
chromatography) adjusted to pH 3.0 with dilute onhophosphotic
acid; filtered and degassed.

Equilibrate the column with the mobile phase in the initial
gradient ratio for at least 15 minutes.

Time (Mlnutes) Mobile phase A MobUe phase B Comment
(%vlv) rIo vlv)

0-10 75 25 isocratic
10-35 75-->0 25-->100 linear gradient

35-40 0 100 isccreuc

40-45 0-->75 100-->25 linear gradient

45-60 75 25 re-equilibration

When me chromatograms are recorded under the prescribed
conditions, the relative retention times with reference to
heparin (retention time about 26 minutes) are: dermatan
sulfate and chondroitin sulfate, about 0.9; over-sulfated
chondroitin sulfate, 1.3.

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (5), no peak is
present at the retention time of heparin;

in the chromatogram obtained with solution (6), the resdution
between the peaks due to dermaran sulfate I chondroitin
sulfate and over-sulfated chondroitin sulfate is at least 3.0.

LIMITS

In the chromatogram obtained with solution (2):

the area of the peak due to dermatan sulfate and chondroitin
sulfate is not greater than half the area of the corresponding
peak in the chromatogram obtained with solution (6) (2.0%);

no peaks other than the peak due to dermatan sulfate and
chondroitin sulfate are detected.

Sndium
10.2 to 16.9% of Encxaparin Sodium, when determined by
atomic absorption spectrophotometry, Appendix ITD Method 1.
For the purposes of this test, assume that 100 IU of anti
factor Xa is equivalent to 1 mg of Enoxaparin Sodium.
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Bacterial endotoxins
Carry out the testfor bacterial endotoxins, Appendix XN C.
The endotoxin li..nit concentration is less than 0.0 I IU per
International Unit of anti-Xa activity.

ASSAY
The anticoagulant activity of low-molecular-mass heparins is
determined in vitro by two assays which determine its ability
to accelerate the inhibition of factor Xa (anti-Xa assay) and
thrombin, factor IIa (anti-lia assay), by antithrombin m.

The International Units for anti-Xa and anti-ITa activity are
the activities contained in a stated amount of the
International Standard for low-molecular-mass heparin.

Heparin Ioui-mdecular-mass for assayEPBRP, calibrated in
International Units by comparison with the International
Standard using the two assays given below, is used as the
reference preparation.

Provided the equivalence with the below methods is
demonstrated, the volumes below can be adjusted in order to
use automated methods.

For anti-factor Xa actl'vUy
Test solutions (1) to (4) Prepare a series of 4 independent
dilutions of the injection being examined in tris-chloride buffer
pH 7.4; the concentration range of the solutions should be
within 0.025 IU to 0.2 IV of anti-factor Xa activity per mL
and the dilutions chosen should give a linear response when
results are plotted as absorbance against log concentration.

Reference solutions (l) to (4) Prepare a series of 4 dilutions of
the reference preparation of low-molecular-mass heparin in
ms-chloride bufftr pH 7.4; the concentration range of the
solutions should be within 0.025 IU to 0.2 IU of anti-factor
Xa activity per mL and the dilutions chosen should give a
linear response when results are plotted as absorbance against
log concentration.

Label 16 tubes in duplicate: TI, TI, T3, T4 for the dilutions
of the injection being examined and RI, R2, R3, R4 for the
dilutions of the reference preparation. To each tube add
50 ~L of antithrombin 1II soluuon RI and 50 ~L of the
appropriate dilution of the injection being examined, or the
reference preparation. After each addition, mix but do not
allow bubbles to fonn. Treating the tubes in the
order ai, R2) R3, R4, TI, T2, TI) T4) TI, T2, T3,
T4, RI, R2, R3, R4, allow to equilibrate at 37 0 (in a water
bam or heating block) for I minute and add to each tube
100 ul., of bovinefactor Xa solution. Incubate for exactly
I minute and add 250 ~L of chromophore substrate RI. Stop
the reaction after exactly 4 minutes by adding 375 ul, of
acetic acid. Transfer the mixtures to semi-micro cuvenes and
measure the absorbanu at 405 om, Appendix II B, using a
suitable reading device. Determine the blank amidolytic
activity at the beginning and at the end of the procedure in a
similar manner, using tris-chloride bufferpH 7.4 in place of the
reference and test solutions; the 2 blank values do not differ
significantly. Calculate the regression of the absorbance on
log concentrations of the solutions of the injection being
examined and of the reference preparation of low-molecular
mass heparins and calculate the potency of the substance
being examined in International Units of anti-factor Xa
activity per mL using the usual statistical methods for
parallel-line assays.

For anti-factor Ila activity
Tes solutions (l) to (4) Prepare a series of 4 independent
dilutions of the injection being examined in tns-chloride bufftr
pH 7.4; the concentration range should be within 0.015 IV
to 0.075 IV of anti-factor IIa activity per mL and the
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dilutions chosen should give a linear response when results
are plotted as absorbance against log concentration.

Reference solutions 0) to (4) Prepare a series of 4 independent
dilutions of the reference preparation of low-molecular-mass
heparin in tris-chloride bufferpH 7.4; the concentration range
should be within 0.015 IU to 0.075 IU of anti-factor IIa
activity per mL and the dilutions chosen should give a linear
response when results are plotted as absorbance against log
concentration.

Label 16 tubes, in duplicate: TI) T2) T3, T4 for the
dilutions of the injection being examined
and RI, R2) R3) R4 for the dilutions of the reference
preparation. To each tube add 50 ul., of antithrombin III
solution R2 and 50 J1L of the appropriate dilution of the
injection being examined or the reference preparation. After
each addition, mix but do not allow bubbles to form.
Treating the tubes in the order Rl, R2, R3J R4) TI) T2) TI,
T4) TI) T2) T3) T4) RI, R2) R3, R4) allow to equilibrate at
37° (in a water-bath or heating block) for I minute and add
to each tube 100 ilL of human thrombin solution. Incubate for
exactly 1 minute and add 250 ul, of chromophore substrate R2.
Stop the reaction after exactly 4 minutes by adding 375 ul,

of acetic acid. Transfer the mixtures to semi-micro cuvettes
and measure the absorbanu at 405 run, Appendix II B, using
a suitable reading device. Determine the blank amidolytic
activity at the beginning and at the end of the procedure in a
similar manner, using tris-chlon·Je buffer pH 7.4 in place of the
reference and test solutions; the 2 blank values do not differ
significantly. Calculate me regression of the absorbance on
log concentrations of the solutions of the substance to be
examined and of the reference preparation of low-molecular
mass heparins, and calculate the potency of the substance
being examined in International Units of anti-factor ITa
activity per mL using me usual statistical methods for
parallel-line assays.

LABELLING
The label states the number of ill (Units) of anti-factor Xa
per unit volwne.

Ephedrine Elixir
Ephedrine Oral Solution

Action and use
Adrenoceptor agonist.

DEFlNITION
Ephedrine Elixir is an oralsolution containing 0.3% wlv of
Ephedrine Hydrochloride in a suitable flavoured vehicle
containing a sufficient volume of Ethanol (96%) or of an
appropriate Dilute Ethanol to give a final coacentradon of
12% vlv of ethanol.

The elixircomplies with the requirements stated under Oral
Liquidsand with thefollowing requirements.

Content of ephedrine hydrochloride, C,oH.,NO,HCI
0.27 to 0.33% wlv.

IDENTIFICATION
A. To 30 mL of the elixir add 2 mL of 2M hydrochloric acid,
extract with two 2D-mL quantities of ether and discard the
ether. Add sufficient 5M ammonia to the aqueous phase to
make it alkaline, extract with two 30-mL quantities of ether,
wash the combined ether extracts with three 15-mL
quantities of water, dry wiLh anhydrous sodium sulfate) filter
and evaporate the filtrate to dryness. The infrared absorption
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spectrum of the residue, Appendix IT A, is concordant with
the reference spectrum of ephedrine (RS 121).
B. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (2) corresponds to mat
in the chromatogram obtained with solution (4).

TESTS
Ethanol content
11 to 13% v/v, Appendix VIII F.

Related substances
Carry out the method for thin-toyer chromatography,
Appendix III A, using the following solutions.

(1) Add sufficient 5M ammonia to 50 mL of me elixir to
make it alkaline, extract with two lOO-mL quantities of ether,
wash the combined extracts with 10 mL of water, dry with
anhydrous sodium sulfate, filter and evaporate the filtrate to
dryness. Dissolve the oily residue in sufficient methanol to
produce 5 mL.

(2) Dilute I volume of solution (I) to 10 volumes with
methanol.
(3) Dilute I volume of solution (I) to 200 volumes with
methanol.
(4) 0.30% wlv of ephedrine hydrochloride BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to [,5 ern.

(e) After removal of the plate, aUow it to dry in air, spray
with ninhydrin solution and heat at 1000 for 5 minutes.

MOBILE PHASE

5 volumes of chloroform, 15 volumes of 13.5M ammonia and
80 volumes of propan-2-ol.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (3). Disregard any spot
of lighter colour than the background.

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(I) Dilute a weighed quantity of the elixir containing 60 mg
of Ephedrine Hydrochloride to 50 mL with methanol (65%).
(2) 0.12% w/v of ephedrine hydrochloride BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with end-capped oCladecyisily1 silica gelfor chromatography
(10 urn) (Nudeosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

. (c) Use a ft.ow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 263 nm.

(1) Inject 20 ~L of each solution.

MOBILE PHASE

0.005M dioety/ sodium sulfosuccinoie in a mixture of 1 volume
of glacial acetic acid, 35 volumes of waterand 65 volumes of
methanol.

2022

DETERMINATION OF CONTENT

Determine the weight permL of the elixir, Appendix V G,
and calc-ulate the content of C IOHl 5NO,HCJ, weight in
volume, using the declared content of CIOH1sNO,HCl in
ephedrine hydrochloride BPCRS.

Ephedrine Injection
Action and use
Adrenoceptor agonist; reversal of hypotension from spinal or
epidural anaesthesia.

DEFINITION
Ephedrine Injection is a sterile solution of Ephedrine
Hydrochloride. It is supplied as a ready-to-use solution in
Water for Injections or it is prepared immediately before use
in accordance with the manufacturer's instructions from
Ephedrine Sterile Concentrate.

The injection complies with the requirements staledunder
Parenteral Preparations and with thefollowing requirements.
W'hen supplied as a ready-to-use solution, the inieaion complies
umh thefolkrwing requirements.

Content of ephedrine hydrochloride, C,oH.,NO,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity of the injection containing 10 mg of Ephedrine
Hydrochloride add 2 rnL of 2Mhydrochloric acid, shake with
two 20-mL quantities of dichloromethane and discard the
dichtoromethane. Add 5M ammonia until the aqueous layer is
alkaline, extract with two 30-mL quantities of a mixture of
3 volumes of dichloromeshane and 1 volume of ethanol, dry the
combined extracts over anhydrous sodium sulfate, filter and
evaporate to dryness at a pressure of 2 kPa, heating gently to
remove the last traces of solvent. The infrared absorption
spectrum of the residue, Appendix n A, is concordant with
the reference spectrum of ephedrine hydrochloride (RS 436).

TESTS
Acldity or alkalinlty
pH, 4.5 to 7.0, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Dilute a volume of the injection, if necessary, with
sufficient of me mobile phase to produce a solution
containing 0.75% wlv of Ephedrine Hydrochloride.

(2) Dilute I volume of solution (I) to 500 volwnes with
mobile phase.

(3) 0,01 % wlv of ephednne hydrochlaride BPCRS and
0,01 % wlv of psendoephedrine hydrochloride BPCRS in mobile
phase.

(4) Dilute I volume of solution (2) to 10 volumes with
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mrn) packed
with phenylsilica gelfor chromatography (5 urn) (Spherisorb
Phenyl is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 257 nrn.
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(l) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for three times the
retention time of (he peak due to ephedrine.

l\·IOBILE PHASE

6 volumes of methanol and 94 volumes of a 1.16% w/v
solution of ammoniumacetate adjusted to pH 4.0 using glacial
acetic acid.

\'Vhen the chromatograms are recorded under the prescribed
conditions, the retention time of ephedrine is about
13 minutes and the retention time of pseudoephedrine is
about 16 minutes.

SYSTEi\l SUITABILITY

The rest is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
ephedrine and pseudoephedrine is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.02%).

ASSAY
Carry out the method for -liquid chromatography,
Appendix III D, using the following solutions.

(1) Dilute the injection with methanol (80%) to produce a
solution containing 0.1% wlv of Ephedrine Hydrochloride.

(2) 0.1% wlv of ephedrine hydrochloride BPCRS in methanol
(65%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with end-copped oclade<y/silyl silica gelfor chromatography
(10 um) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of263 om.

(l) Inject 20 ~ of each solution.

MOBILE PHASE

O.OOSM diocly/ sodium sulfosuccinate in a mixture of I volume
of glacial acetic add, 35 volumes of waterand 65 volumes of
methanol.

DETERl\UNATION OF CONTENT

Calculate the content of ClOH1SNO,HCI in the injection
using the declared content of C1oH"lsNOlHCI in ephedrine
hydrochloride BPCRS.

EPHEDRINE STERILE CONCENTRATE
DEFINITION
Ephedrine Sterile Concentrate is a sterile solution of
Ephedrine Hydrochloride in Water for Injections.

The concenlTate complies with the requirements for Concentrates
for Injections or Infusions Slated underParenteral Preparations
and with thefollowing requirements.
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Content of ephedrine hydrochloride, CI(,J11sNO,HCJ
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity of the concentrate containing 10 mg of
Ephedrine Hydrochloride add 2 mL of 2A'hydrochlOJlc acid,
shake with two 20-mL quantities of dichloromethane and
discard the dichloromethane. Add SAl ammonia until the
aqueous layer is alkaline, extract with two 30-mL quantities
of a mixture of 3 volumes of dichloromethane and I volume of
ethanol, dry the combined extracts over anhydrous sodium
sulfateJ filter and evaporate to dryness at a pressure of 2 kPaJ

heating gently to remove the last traces of solvent.
The infrared absorption spectrum of the residue, Appendix II AJ

is concordant with the reference spectrum of ephedrine
hydrochloride (RS 436).

TESTS
Acidity
pH, 4.5 to 7.0, Appendix V L.

Related substances
Carry out the method described in the requirements for the
ready to use injection.

ASSAY
Carry out the Assay described in the requirements for the
ready to use injection.

Ephedrine Nasal Drops
Action and use
Adrenoceptor agonist.

DEFINITION
Ephedrine Nasal Drops are a solution of Ephedrine
Hydrochloride in a suitable aqueous vehicle.

The nasaldrops comply w,ih the requirements Slated underNasal
Preparations and with the following requirements.

Content of ephedrine hydrochloride, C,oH"NO,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the nasal drops containing 0.1 g of
Ephedrine Hydrochloride add 2 mL of 2M hydrochloric acid,
shake with two 20 mL quantities of chlorofonn and discard
the chloroform. Add 5M ammonia until the aqueous layer is
alkaline, extract with two 30 mL quantities of a mixture of
3 volumes of chloroform and 1 volume of ethanol, dry the
combined extracts over anhydrous sodium sulfateJ filter and
evaporate to dryness at a pressure of 2 kl'a, heating gently to
remove the last traces of solvent. The infrared absorption
spectrum of the residue, Appendix II AJ is concordant with
the reference spectrum of ephedrine (RS 121).

B. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (2) corresponds to that
in the chromatogram obtained with solution (4).

TESTS
Acidity or alkalinity
pH, 4.0 to 7.0, Appendix V L.

Related substances
Carry out the method for thin-layer chromatographyJ
Appendix III A, using a silica gel precoated plate (Merck
silica gel 60 plates ace suitable) and a mixture of aO volumes
of propan-2-oIJ 15 volumes of 135M ammonia and 5 volumes
of chloroform as the mobile phase. Apply separately to the
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plate 20 ilL of each of the following solutions. For solution
(1) use the nasal drops diluted, if necessary, with water to
contain 0.5% wlv of Ephedrine Hydrochloride. FOI solution
(2) dilute 1 volume of solution (I) to 5 volumes with
methanol. For solution (3) dilute 1 volume of solution (1) to

200 volumes with water. Solution (4) contains 0.1 % w/vof
ephedrine hydrochloride BPCRS in methanol. After removal of
the plate, allow it to dry in air, spray with ninhydn"n solution
and heat at 100° for 5 minutes. Any secondary spotin the
chromatogram obtained with solution (1) is not more intense
than the spot in the chromatogram obtained withsolution
(3). Disregard any spot of lighter colour than the background
and any spot remaining on the line of application.

ASSAY
Carry out the method for liquid chromatography)
Appendix III D, using the following solutions.Solution (1) is
a 0.1% wlv solution of ephedrine hydrochloride BPCRS in
methanol (65%). For solution (2) dilute me nasal drops with
methanol (80%) to contain0.1% w/v of Ephedrine
Hydrochloride.
The chromatographic procedure may be earried out using
(a) a stainless steel column (20 em x 4.6 mm) packed with
end-capped ocl11decylsi/y1 silica gelfor chromatography (10 pm)
(Nucleosil CIS is suitable), (b) 0.005M dioayl sodium
sulfosuccinate in a mixture of 65 volumes of methanol,
35 volumes of waterand 1 volumeof glacialacetic acid as the
mobilephasewith a flow rateof 2 mL per minute and (c) a
detection wavelength of 263 nm.
Calculate the contentof ClOHI5N O,HCI in me nasal drops
using the declared content· of CIOH,,NO,HCI in ephedrine
hydrochloride BPCRS.
When ephedrine nasal dropsare prescribed or demanded no
strength being stated,nasal drops containing 0.5% wlv of
ephedrine hydrochloride shall be dispensed or supplied.

Ephedrine Hydrochloride Tablets
Action and use
Adrenoceptor agonist.

DEFINITION
Ephedcine Hydrochloride Tablets contain Ephedcine
Hydrochloride.

The tablets romp!y with the requirements Slated under Tablets and
with thefollowing requirements.

Content of ephedrine hydrochloride, C,oHl,NO,HCl
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Shakea quantity of the tablets containing 0.1 g of
Ephedcine Hydrochloride with 20 mL of O.IMhydrochloric
add, filter, wash the filtrate with two 20 mL quantities of
chlorofonn and discard the chloroform. Make the aqueous
layer alkaline with 5M ammonia and extract with two 30 mL
quantities of a mixture of 3 volumes of chloroform and
1 volume of ethanol (96%). Dry the combinedextracts over
anhydrous sodium sulfate, filter and evaporate to a low volume
at a pressure of 2 kPa. Prepare a disc using 0.3 g of potassium
bromide, apply the chloroform solution to the surface of the
disc and heat at 50° for 2 minutes.The infrared absorption
spearum, Appendix II A, is concordant with the reference
spectrum of ephedrine (RS 121).
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B. In the test for Related substances, the principal Spotin the
chromatogram obtainedwith solution (2) corresponds to mat
in the chromatogram obtained with solution (3).

C. Triturate a quantity of the powdered tablets containing
0.4 g of Ephedrine Hydrochloride with two 10 mL quantities
of chlorotorm and discard the chloroform. Macerate the
residue with 30 mL of warm ethanol (96%) for 20 minutes,
filter, evaporate the filtrate to dryness on a water bath and
dry the residue at 80°. Dissolve 10 mg of the residue in
1 mL of water and add 0.1 mL of weak copper sulfate solution
followed by 1 mL of 5M sodium hydroxidej a violet colour is
produced. Add 1 mL of ether and shake; the ether layeris
purple and the aqueous layer is blue.

Related substances
Carry out the method for thin-layer chromatography,
Appendixill A, using the following solutions.
(1) Extract a quantity of the powdered tablets containing
0.10 g of Ephedrine Hydrochloride with 5 mL of methanol,
filterand use the filtrate.
(2) Dilute I volume of solution (I) to 10 volumes with
methanol.
(3) 0.20% wlv of ephedrine hydrochloride BPCRS in methanol.
(4) Dilute I volume of solution (1) to 200 volumes with
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating n'lira gel G.
(b) Use the mobile phase as described below.

(c) Apply I0 ~L of each solution.

(d) Develop the plate to 15 ern.

(e) After removal of the plate,allowit to dry in air, spray
with ninhydnn solution and heat at 110° for 5 minutes.

MOBILE PHASE

5 volumes of chloroform, 15 volumesof 13.5M ammonia and
SO volumes of propan-2-o1.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense thanthe spot in the
chromatogram obtainedwithsolution (4). Disregard any spot
of lighter colour than the background.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromawgraphy, Appendix ill D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing
50 mg of Ephedrine Hydrochloride with 30 mL of me/hanoi
for 10 minutes, add sufficient Waler to produce 50 ml., filter
througb glass-fibre paper (Whatman GF/C is suitable) and
use the filtrate.
(2) o.i% wlv of ephedrine hydrochloride BPCRS in methanol
(60%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 mm) packed
with end-capped oetadecylsi/yl silica gelfor chromatography
(10 11m) (Nucleosil CIS is suitable)

(b) Use lsocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detectionwavelength of 263 nm.
(i) Inject 20 ~L of each solution.
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MOBILE PHASE

0.005M dioctyl sodium sulfosuccinate in a mixture of 1 volume
ofglacial acetic acid, 35 volumes of waterand 65 volumes of
methanol.

DETERMINATION OF CONTENT

Calculate the content of C1oH1SNO,HCl using the declared
content of C1oHl,NO,HCI in ephedrine hydrochloride BPCRS.

Epirubicin Injection
Action and use
Anthracycline antibacterial; cytostatic.

DEFINITION
Epirubicin Injection is a sterile solution of Epirubicin
Hydrochloride in Water for Injections.

The injection complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of epirublcin hydrochloride, C27H2J~Oll,HCl
95.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Dilute a volume of the injection containing 10 rng of
Epirubicin Hydrochloride to 100 mL with waterand further
dilute 5 mL to 50 mL with water. The lighl absorption of the
resulting solution, Appendix n B, in the range 220 to
350 run exhibits three maxima at 233, 253 and 292 nm,

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 2.5 to 4.0, Appendix V L.

Related substances
Carry out the method for liquidchrumatography,
Appendix III D, using the following solutions. Allow the
solutions to stand for 3 hours before use.

(1) Dilute a volume of the injection with sufficient of the
mobile phase to produce a solution containing 0.1% wlv of
Epirubidn Hydrochloride.

(2) Dilute 1 volwne of solution (I) to 100 volwnes with the
mobile phase.

(3) 0.01% wlv of each of doxorubicin hydrochloride BPCRS
and epirubicin hydrochloride BPCRS in the mobile phase.

(4) Dissolve 10 mg of doxorubicin hydrochloride BPCRS in a
mixture of 5 mL of waterand 5 mL of onhophosphon·c acid
and allow to stand for 30 minutes. Adjust the pH of the
solution to 2.6 with an 8% wlv solution of sodium hydroxide,
add 15 mL of acetonitrile and 10 mL of methanol and mix
(generation of impurity A).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 cm x 4.6 mm) packed
with trimerhylsiJyl silica gelfor chromatography (6 urn) (Zorbax
TMS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2.5 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 254 run.

(f) Inject I0 ~L of each solution.
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(g) For solution (1), allow the chromatography to proceed
for 3.5 times the retention time of epirubicin.

MOBILE PHASE

17 volumes of methanol, 29 volwnes of acetonitrile and
54 volumes of a solution containing 0.37% w/v of sodium
dodecyl sulfat< and 2.8% v/v of 1M orrhophosphorit acid.
When the chromatograms are recorded under me prescribed
conditions the retention times relative to epirubicin (retention
time about 95 minutes) are: impurity A, about 0.3;
impurity B, about 0.4; impurity C, about 0.8; impurity E,
about 1.1; impurity D, about 1.5; impurity F, about 1.7;
impurity G, about 2.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to doxorubicin and epirubicin is at least 2.0.

LIMITS

Identify any peak in the chromatogram obtained with
solution (1) corresponding to impurity A using the second
most abundant peak in the chromatogram obtained with
solution (4) and multiply the area of this peak by the
corresponding correction factor: 0.7.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A
(doxorubicin aglycone, doxorublclnone), is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%);

the area of any peak corresponding to impurity C
(doxorubicin) is not greater than the area of the principal
peak in the chromatogram obtained with solution (2) (l%);

the area of any other secondary peak is not greater man
0.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);

the sum of the areas of all the secondary peaks is not greater
than four times the area of the principal peak in the
chromatogram obtained with solution (2) (4%).

Disregard any peak with an area less than 0.05 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

Bacterial endotoxins
Carry out the test for bacterial endotoxins, Appendix XN C.
Dilute the injection, if necessary, with waterBET to give a
solution containing 2 mg per mL of Epirubicin
Hydrochloride (solution A). The endotoxin limit
concentration of solution A is not more than 2.2 IU per mL

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using me following solutions. Allow the
solutions to stand for 3 hours before use.

(1) Dilute a volume of the injection with sufficient of the
mobile phase to produce a solution containing 0.1 % w/v of
Epirubicin Hydrochloride.

(2) 0.1% w/v of epirubicin hydrochloride BPCRS in the mobile
phase.

(3) 0.01 % wlv of each of doxorubidn hydrochloride BPCRS
and epirubicin hydrochloride BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with trimethylsilyl silica gelfor chromatography (6 urn) (Zocbax
TMS is suitable).

(b) Use isocratic elution and the mobile phase described
below.
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(e) Use a flow rate of 2.5 mL per minute.
(d) Use a column temperature of 35°.
(e) Use a detection wavelength of 254 nm.

(I) Inject 10 J!L of each solution.

MOBILE PHASE

17 volumes of methanol, 29 volumes of aceumiuile and
54 volumes of a solution containing 0.37% wlv of sodium
dodecyl sulfa'" and 2.8% v/v of 1Monhaphosphoric add.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to doxorubicin and epirubicin is at least 2.0.
DETERMINATION OF CONTENT

Calculate the content of C27H29NOll,HCl in the injection
using the declared content OfC27H29NOJhHCI in epirubicin
hydrochloride BPCRS.

STORAGE
Epirubicin Injection should be stored at a temperature of 2°
to 80

•

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Epirubicin
Hydrochloride.

Ergocalciferol Injection
Action and use
VitaminD analogue (Vita'min D2) .

DEFINITION
Ergocalciferol Injection is a sterile solutionof Ergocalciferol
in Ethyl Oleate.

The injection complies with the requirements staled under
Parenteral Preparations and with thefollowing requirements.

Content of ergocalciferol, ~sH440
90.0 to 110.0% of the stated amount.

CHARACTERISTICS
A colourless to pale yellow, oily liquid.

IDENTIFICATION
To 1 mL of a 0.2% vlv solution of the injection in ethanol
free chloroform add 9 mL of antimony trichloride solution.
The Ught absorption of the resulting solution, Appendix II B,
exhibits a maximum at 500 om.

ASSAY
Carry out the following procedure in subdued light. Dilute
0.1 g of the injection to 50 mL with dry 1,2-di<hloroemane
thathas been purified by passing it through a colwnn of silica
gel. To 1 mL of this solution add rapidly 9 mL of antimony
trkhloride in dichloroethane solution and measure the absorbance
of the solution at 500 and 550 nm, Appendix II B, 90 to
120 seconds after adding the reagent. Repeat the operation
using 1 mL of a 0.002% wlv solution of ergocalciferol BPCRS
in the dry, purified Lz-dlchloroethane, beginning at the
words 'add rapidly 9 mL of antimony trichloride solution . . . '.
Calculate the result of the assay from the difference between
the absorbances at 500 and 550 run and using the declared
content of C,sH"O in ergocalCIferol BPCRS. Calculate the
percentage wlv of ergocalciferol taking 0.87 g as the value of
the weight per mL of the injection.

STORAGE
Ergocalciferol Iojection should be protected from light.

2022

LABELLING
The label states (1) that the preparation is for intramuscular
use oniy; (2) the equivalent number of IV (units) of
antirachitic activity (vitamin D) in I mL.
Each JIg of ergocalciferol is equivalent to 40 IV of
antirachitic activity (vitamin D).

When calciferol injection is prescribed or demanded,
Colecalciferol Injection or Ergocalciferol Injection shall be
dispensed or supplied.

Ergocalciferol Tablets
Action and use
Vitamin D analogue (Vitamin D 2 ) .

DEFINITION
Ergocalciferol Tablets containErgocalciferol.
The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of ergocalciferol, C28H440

90.0 to 125.0% of the stated amount.

IDENTIFICATION
A. In the test for Uniformity of content, the chromatogram
obtained with solution (2) shows a peak with the same
retention time as the principal peak in the chromatogram
obtained with solution (I).

E. Extract one powdered tabletwith 5 mL of dkhloromethane,
filter and to 1 mL of the filtrate add 9 mL of antimony
mChloride solution. A brownish red colour is produced.

TESTS
Uniformity of content
Ergocalciferol Tablets complywith the requirements stated
underTablets using the following method of analysis. Carry
out the method for liquidchromalOgraphy, Appendix ill D,
using the following solutions,protected from light.
(1) 0.001 % wlv of ergocalciferol BPCRS in hexane.
(2) For tablets containing more than 0.25 mg of
ergocalciferol prepare the solution In the following manner.
Add 4 mL of water (Q one tablet in an amber flask and
disperse with the aid of ultrasound. Add 12 mL of dimemyl
sulfoxide, mix, extract with 100 mL of hexane by shaking for
30 minutes, centrifuge the hexane layer and use the clear
supernatant liquid.
For tablets containing 0.25 mg or less carry out the same
procedure but using 2 mL of water, 6 mL of dimethyl ndfoxide
and 25 mL of hexane.

(3) Dissolve 0.5 mL of cholecalciferol for syuem
suitability EPCRS in 2 mL of toluene and dilute to 10 mL
with the mobile phase,heat undera reflux condenser in a
water bath at 900 for 45 minutes and cool. ;

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 mm) packed
with silica gelfor chromarography (5 urn) (Partisil is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 run.
(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of the principal peak.
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MOBILE PHASE

8 volumes of peman-l-d and 992 volwnes of hexane.

SYSTEM SUITABILITY

The rest is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to precolecalciferol and lrans-colecalciferol is
at least 1.0.

DETERMINATlON OF CONTENT

Calculate the content of ergocalciferol, C28HHO, in each
tablet using the declared content of C2sH"",O in
ergocalciferol BPCRS.

ASSAY
Use the average of the individual results obtained in the test
for Unifonnity of content.

LABELUNG
The label states the equivalent number of IU (International
Units) of antirachitic activity (vitamin D) per tablet.

Each Ilg of ergocalciferol is equivalent to 40 ill of
antirachitic activity (vitamin D).

\Vhen calciferol tablets are prescribed or demanded,
Colecaldferol Tablets or Ergocalciferol Tablets shall be
dispensed or supplied.

Ergometrine Injection
Action and use
Oxytocic.

DEFINITION
Ergometrine Injection is a sterile solution of Ergometrine
Maleate in Water for Injections. The acidity of the solution is
adjusted to pH 3 by the addition of maleic acid.

The injection complies with the requirements stated under
Parenteral Preparations and Mih thejolbJwing requirements.

Content of ergometrine maleate, C19H2~30Z,C..H404
90.0 to 110.0% of the stated amount.

CHARACTERISTICS
A colourless or faintly yellow solution.

IDENTIFICATION
A. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (5).

B. Exhibits a blue fluorescence.

C. To a volume containing 0.1 mg of Ergometrine Maleate,
add 0.5 mL of oxuerand 2 mL of dimelhylaminobenzaldehyde
solutio" R6. A deep blue colour is produced after about
5 minutes.

TESTS
Acidity
pH, 2.7 to 3.5, Appendix V L.

Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, in subdued light, using the following
solutions in methanol. Protect from light any solutions not
used immediately.

(1) Evaporate a volume of the injection containing 1 mg of
Ergometrine Maleate to dryness at 20° at a pressure of 2 kPa
and dissolve the residue in 0.25 mL.

(2) 0.010% wlv of ergometrine maleate BPCRS.

Ergometrine Preparations 111-605

(3) 0.020% wlv of ergometrine maleate BPCRS.

(4) 0.040% wlv of ergometrine mal..te BPCRS.
(5) 0.40% w/v of ergometrine maleate BPCRS.

CHROAiATOGRAPHIC CONDITIONS

(a) Use a suspension of SIlica gel G in O.IMsodium hydroxide
to prepare the plate.

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
tI'trowo/et light (365 tim).

MOBILE PHASE

10 volumes of methanol and 90 volumes of chloroform,

LIMITS

Assess the intensities of any secondary spots in the
chromatogram obtained with solution (1) by reference to the
spots in the chromatograms obtained with solutions (2)J (3)
and (4). The total of the intensities so assessed does not
exceed 10% of the intensity of the principal spot.

ASSAY
Cany out the following procedure protected from light using
the following two solutions prepared at the same time.

(1) Dilute a suitable volume with sufficient waterto produce
a solution containing 0.004% w/v of Ergometrine Maleate.
To 3 mL add 6 mL of dimethylaminobenzaldehyde solution R6,
mix, cool to room temperature and allow to stand for
30 minutes.

(2) To 3 mL of a 0.004% wlv solution of ergomem'ne
ma/eate BPCRS add 6 mL of dimethylaminobenza/dehyde
solution R6, mix) cool to room temperature and allow to
stand for 30 minutes.

Measure the absorbance of solution (2) at the maximum at
545 ron, Appendix n B, using in the reference cell a solution
prepared by mixing 6 mL of dimethylaminobenzaldehyde
solution R6 and 3 mL of water. Without delay replace solution
(2) with solution (1), using the same cell, and measure the
absorbance of solution (1) at the same wavelength. Calculate
the content of C19H2JN302,C4H404 using the declared
content of C19H23N302,C4H404 in ergometrine
ma/..te BPCRS.

STORAGE
Ergometrine Injection should be protected from light and
stored at a temperature of 2° to 8°.

Ergometrine and Oxytocin Injection
Action and use
Oxytocic.

DEFINfIlON
Ergometrine and Oxytocin Injection is a sterile solution

.containing Ergometrine Maleate and either Oxytocin or
Oxytocin Concentrated Solution in Water for Injections
containing maleic acid.

The injection complies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of ergometrine maleate, Cl~2~30Z,C4H404
90.0 to 110.0% of the stated amount.

Content of oxytocin, C43H6~lZ012S2
90.0 to 105.0% of the stated amount.
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By convention, for the purpose of labelling oxytocin
preparations, 1 mg of oxytocin peptide (C.I3H6~12012S2) is
equivalent to 600 IU of biological activity.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
A. In the Related substances test for ergometrine maleate,
the principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. To a volume containing 0.1 rng of Ergometrine Maleate)
add 0.5 mL of water and 2 mL of dimethylaminobenzaldehyde
solution R6. After about 5 minutes a deep blue colour is
produced.

C. In the Assay for oxytocin the peak in the chromatogram
obtained with solution (2) corresponds to the peak due to
oxytocin in the chromatogram obtained with solution (1).

TESTS
Acidity
pH, 2.9 to 3.5, Appendix Y L.

Related substances

For ergometrine maleate
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions prepared
immediately before use, protected from light.

(I) Add 10 mL of absolute ethanol to a volume of the
injection containing 0.5 mg of Ergometrine Maleate and
evaporate to dryness at aternperature not exceeding 30° at a
pressure of 2 kPa; to the residue add 0.2 mL of a mixture of
1 volume of 13.5M ammonia and 9 volumes of ethanol
(80%), mix, centrifuge and use the supernatant liquid.

(2) 0.250% wlv of ergometrine maleate BPCRS respectively
in a mixture of 1 volume of 3.5M ammonia and 9 volumes
of ethanol (80%).

(3) 0.0250% wlv of ergometrine maleate BPCRS respectively
in a mixture of 1 volume of 3.5M ammonia and 9 volumes of
ethanol (80%).

(4) 0.0125% wlv of ergometrine maleate BPCRS respectively
in a mixture of J volume of 3.5M ammonia and 9 volumes of
ethanol (80%).

(5) 0.0050% wlv of ergometrine maleate BPCRS respectively
in a mixture of I volume of 35M ammonia and 9 volumes of
ethanol (80%).

(6) 0.00250% wlv of ergometrine maleate BPCRS
respectively in a mixture of 1 volume of 35M ammonia and
9 volumes of ethanol (80%).

CHROA[ATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 5 pL of each solution.

(d) Develop the plate to 14 em.

(e) After removal of the plate, dry it in a current of cold
air, spray with dimethylaminabenzaJdehyde solution R7 and dry
the plate at 105° for 2 minutes.

MOBILE PHASE

75 volumes of chloroform, 25 volumes of methanoland
3 volwnes of water.

CONFIRMATION

Assess the intensities of any secondary spots in the
chromatogram obtained with solution (1) by reference to the
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SPOts in the chromatograms obtained with solutions (3) to
(6), making allowance for area in assessing the intensities of
spots or different Rf values. The sum of ihe intensities so
assessed does not exceed 10% of the intensity of the principal
spot.

For oxytocin
Carry out the method for liquid chromatography,
Appendix ill D using the following solutions prepared
immediately before use, protected from /ighl.
(1) Dilute the injection, if necessary, with water to give a
solution containing the equivalent of 0.00083% w/v oxytocin.

(2) Prepare a 0.00083% wlv oxytocin EPCRS in a
O.IM sodium dihydrogm orthophosphate solution.

(3) Dilute 2.5 volumes of solution (2) ro 100 volumes with
water.

(4) To 900 pL of solution (2) add 100 ur, of 1M hydrochloric
acid and heat at approximately 100° for 10 minutes for in
situ generation of oxytocin impurity 1.

(5) Dilute 2 volumes of solution (3) to 25 volumes with
water.

CHROI\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4 mm) packed
with ocradecy~ayl silica gelfor chromatography Rl (3 urn)
(Nucleosil is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 40°.

(e) Use detection wavelengths of 220 nm and 320 nm.

(I) Inject 200 pL of each solution.

MOBILE PHASE

Mobae phaseA 0.1"1 sodium dilrydrogen onhophosphate,
klobile phase B 1 volume of acetonitrile and I volume of
warer.

Time (MInutes) MobIle phase A MobIle phase B Comment
rA. vlv) ("A vlv)

0-3 69 31 isccranc

3-20 69--->57 31--->43 linear gradient

20-22 57 43 isocrauc

22-22.1 57..... 69 43--->31 linear gradient

22.1-28 69 3t re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retention with reference to oxytocin
(retention time about 10 minutes) is: impurity 1, about 0.9.

SYSTEM SUITABILITY

A/2Z0 nm

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
oxytocin and impurity I is at least 1.5.

LIMITS

A,220nm

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity 1 is not
greater than three rimes the area of the principal peak in the
chromatogram obtained with solution (3) (7.5%);

the area of any secondary peak is not greater than 0.4 times
the area of the principal peak in the chromatogram obtained
with solution (3) (I%);
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the sum of the areas of all the secondary peaks is not greater
than 3.8 times the area of the principal peak in the
chromatogram obtained with solution (3) (9.5%);

disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.2%) and any peak that is visible at 320 urn.

ASSAY
For ergomenine maleate
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions prepared
immediately before use, protected from light.

(1) Dilute the injection, if necessary, with water to give a
solution containing the equivalent of 0.05% wlv ergometrine
maleate.

(2) 0.05% w/v of ergometrine maleate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm)
packed with end-capped octadecylsilyl silica gelfor
chromawgraphy (5 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elution.

(c) Use a flow rate of 1 mL per minute.
(d) Use 'a column temperature of 40°,

(e) Use a detection wavelength of 320 run.

i\lOBILE PHASE

92 volumes of a 0.2% v/v solution of orthophosphonc acidand
8 volumes of acetonitrile.

Calculate the content of Ct9H23N302,C.j,H404 from the
declared content of C19H23N302,G..H40.. in ergometrine
maleate BPGRS.

For oxytocin
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions prepared
immediately before use, protected from light.

(I) Dilute the injection, if necessary, with waler to give a
solution containing the equivalent of 0.00083% wlv of
oxytocin.
(2) 0.00083% wlv oxytocinEPCRS in O.IM sodium dihydrogen
orthophosphate solution.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4 mm) packed
with octadecylsilyi sdica gelfor chromatography RI (3 pm)
(Nucleosil is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°,

(e) Use detection wavelength 0£220 nm.

(I) Inject 200 ~L Of each solution.

MOBILE PHASE

Mobile phase A O.IM sodium dihydrogen onhophosphate.

MobIle phase B 1 volume of acetonitrile and I volume of
walt/".

Time (Minutes) Mobile phase A Mobile phase B Conunent
("tovlv) ("I.. YIv)

0-35 7. 24 isocratic

35....·10 76-->20 24-->80 linear gradient

40-45 20 '0 isocradc

45-45.1 20-->76 80-...24 linear gradient

45.1-50 7. 24 re-equjlibrauon
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (1), the peak due oxytocin elutes between 23
and 35 minutes

DETERMINATION OF CONTENT

Calculate the content of GnH66N12012S2 from the declared
content in oxytocin EPCRS.

STORAGE
Ergometrine and Oxytocin Injection should be protected
from light and stored at a temperature of 20 to 80

•

LABELLING
The strength with respect to oxytocin is stated as the number
of IU (units) per mL. The label also states the equivalent
number of J.Ig of oxytocin per mL.

IMPURITIES
The impurities limited by the requirements of this
monograph include:

1. Oxytocin impurity 1) unknown structure.

Erythromycin Gastro-resistant Capsules
Gastro-reslsram Erythromycin Capsules

Action and use
Macrolide antibacterial.

DEFINITION
Erythromycin Gastro-resistant Capsules contain
Erythromycin. They are manufactured using gastro-resistant
capsule shells or prepared by filling capsules with granules or
particles covered with a gastro-resistant coating.

The capsules comply with the requirements statedunderCapsules
and wilh thefollowing requirements.

Content of erythromycins, calculated as the sum of
erythromycin A (C"H,;,NO,,), erythromycin B
(C"H61N012) and erythromycin C (C,.H,;,N013)

90.0 to 110.0% of the stated amount of Erythromycin.

IDENTIFICATION
Shake a quantity of the mixed capsule contents containing
0.1 g of Erythromycin with 5 mL of dichloromahane,
decolourise, if necessary) with aawosed charcoal, filter through
a 0,45-J.im PTFE filter and evaporate the filtrate to dryness.
The infrared absorption spectrum of the residue) Appendix II A)
after drying in vacUQ at 60 0 for 10 minutes) is concordant
with the reference spectrum of erythromycin (RS 123).

TESTS
DissoJution
Comply with the dissoltuion test for tablets and capsules)
Appendix XII BI.

Solution A A solution containing 0.68% wlv of potassium
dilrydrogen orthophosphate and 0.09% wlv of sodium hydroxide
in water. Adjust the solution to pH 6.8) if necessary, using
onhophosphorU acidor sodium hydroxide. .

First stage

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 50 revoJutions per
minute.

(b) Use 900 mL of 0.06M hydrochloric acid, at a temperature
of 37 0 as the medium.
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PROCEDURE

After 1 hour remove the basket from the dissolution medium,
and immediately lower the basket into the second dissolution
medium. Discard the first medium.

Final stage

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 50 revolutions per
minute.

(b) Use 900 mL of solution A, at a temperature of 37° as the
medium.

PROCEDURE

After 1 hour remove the basket from the dissolution medium.
Carry out the method for liquid chromawgraphy,
Appendix III D, using the following solutions, in solution A.
Prepare the solutions immediately before use and proua from light.

(1) Wirhdraw a sample of the second medium and filter.
Use the filtered medium, diluted with solution A, if
necessary, to produce a solution expected to contain
0.028% wlv of Erythromycin.

(2) 0.028% wlv of erythromycin BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions under related substances
may be used with isocratic elution using mobile phase A.
Continue the chromatography for twice the retention time of
erythromycin A.

When the chromatograms are recorded under the prescribed
conditions, the retention time of erythromycin A is about
23 minutes.

DETERMINATION OF CONTENT

Calculate the content of erythromycin A, C37H67N013 in the
medium using the declared content of C37H67N013 in
erythromycin BPCRS.
The amount of erythromycin A released in the final stage is
not less than 75% (Q) of the stated amount.

Related substances
Carry out the method for liquid chromawgraphy,
Appendix. ill D, using the following solutions in solution B.
Prepare thesdutions immediately be/ore useandprouetfrom light.
Solution B 40 volumes of a 1.15% wlv solution of
dipotassium hydrogen orthophosphate adjusted to pH 8.0 using
dilute phosphoric acidand 60 volumes of methanol.
(1) Disperse a sufficient quantity of contents of the capsules
in solution B and dilute to produce a solution containing
0.4% ofwlv erythromycin and filter (0.451ffilGF/C filter is
suitable).

(2) Dilute 1 volume of solution (1) to 100 volumes.

(3) 0.4% wlv of erythromycin for system suitabiliry EPCRS.

(4) 0.4% wlv of erythromycin/or impurity M
idenufication EPCRS.
(5) Dilute 1 volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6) mm packed
with end-copped polar-embedded oClade<yIsi/y1 amorphous
organosili<apolymer (3.5 urn) (X-Terra RP18 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 65'.

(e) Use a detection wavelength of 210 nm.

(f) Inject 100 ~L of each solution.
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MOBILE PHASE

lWobile phase A 5 volumes of a 3.5% w/v solution of
dipotassium hydrogen orthophosphate previously adjusted to
pH 7.0 using dilute phosphoric acid, 35 volumes of
acetonitrile Rl and 60 volumes of water.
Nlobr1e phase B 5 volumes of a 3.5% w/v solution of
dipotassium hydrogen onhophosphate previously adjusted to
pH 7.0 using dilute phosphoric acid, 50 volumes of
acetonitrlle Rl and 45 volumes of water.

Time (Minutes) Moblle phase A MobUe phase B Comment
(% vlv) ("10 v/v)

0-44 100 0 lsocratic

44-46 100->0 0->100 linear gradient

46-61 0 100 isocratic

6l-63 0--->100 100--->0 linear gradient

63-80 100 0 re-equilibranon

When the chromatograms are recorded under the prescribed
conditions] the relative retentions with reference [Q

erythromycin A (retention time about 23 minutes) are:
impurity H, about 0.3; impurity A, about 0.4; impurity B,
about 0.5; erythromycin C, about 0.55; impurity M, about
0.58; impurity 1., about 0.63; impurity C, about 0.9j
impurity D, about 1.6; erythromycin B, about 1.75;
impurity F, about 1.8 and impurity E, about 2.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity B and
erythromycin C is at least 1.2;

the peak-UJ-valley ratio is at least 2.0, where Hp is lite height
above the baseline of me peak due to impurity C and Hv is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin A;

the peak-w-valky ratio is at least 1.5} where Hp is the height
above the baseline of the peak due to impurity F and Hv is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin B.

LIMITS

Identify any peaks corresponding to impurities D, E, F and L
in the chromatogram obtained with solution (1), using the
chromatogram obtained with solution (3), and multiply the
areas of these peaks by the corresponding correction factors:
impurity D, 2.0; impurity E, 0.08; impurity F, 0.08;
impurity L, 0.11.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity C is not
greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3%);

the area of any peak corresponding to impurity A or B is not
greater than 2 times the area of the principal peak in the
chromatogram obtained with solution (2) (2% of each);

the area of any peak corresponding to impurity D, E, F, H or
M. is not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1% of each);

the area of any peak corresponding to impurity L is not
greater than 0.4 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.4%);

the area of any other secondary peak, other than the peaks due
to erythromycin Band C is not greater than 0.4 times the
area of the principal peak in the chromatogram obtained with
solution (2) (0.4%);
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the sum of the areas of any secondary peaks, other than the
peaks due to erythromycin Band C is not greater than
7 times the area of the principal peak in the chromatogram
obtained with solution (2) (7%).

Disregard any peak due to erythromycin B and erythromycin
C and any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.2%).

The content of each of erythromycin B and erythromycin C,
as determined under Assay, is not more than 5%.

Water
The contents of the capsules contain not more than
7.5% w/w of water, Appendix IX C, using 10% w/v of
imidazole in methanol in the titration vessel.

ASSAY
\Veigh the contents of 20 capsules. Mix and powder if
necessary. Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in solution B.
Prepare the solutions immediately before use and proua from light.

Solution B 40 volumes of a 1.15% w/v solution of
dipotassium hydrogen orthophosphate adjusted to pH 8.0 using
diluce phosphoric acid and 60 volwnes of methanol.
(1) Disperse a quantity of the contents of the capsules by
shaking with solution B and dilute to produce a solution
containing 0.4% w/v Erythromycin and filter.

(2) 0.4% w/v of erythromycin BPCRS.

(3) 0.4% w/v of erythromycin for system suitability EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity Band
erythromycin C is at least 1.2;

the peak-UJ-iJalley ratio is at least 2.0, where Hp is the height
above the baseline of the peak due to impurity C and Hv is
the height above the baseline of the lowest point of the curve
separating this peak from me peak due to erythromycin Aj

the peah-to-ualley ratio is at least 1.5, where Hp is the height
above the baseline of the peak due to impurity F and Hv is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin B.

DETERMINATION OF CONTENT

Calculate the percentage content of erythromycin A
(C37H61NOI3), erythromycin B (C31H61NOd and
erythromycin C (C3c#6,N013) using the chromatograms
obtained with solutions (1) and (2) and the declared contents
of C37H67N013, CJ7H67N012 and CJ6H65NOl3 respectively
in erythromycin BPCRS.

STORAGE
Erythromycin Gastro-resistanr Capsules should be protected
from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Erythromycin.
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Erythromycin Gastro-resistant Tablets
Castro-resistant Eryut..uomycin Tablets

Etythromycin Tablets

Action and use
Macrolide antibacterial.

DEFINITION
Erythromycin Gestro-reslsrant Tablets contain Erythromycin.
They are made gastro-resistant by enteric-coating or by other
means.

The tablets comply with the requirements statedunderTablets and
wlih thefollowing requirements.

Content of erythromycins, calculated as the sum of
erythromycin A (C"H6,NOn), erythromycin B
(C"H,;,NO.,) and erythromycin C (C36H6,N013)

90.0 to 110.0% of the stated amount of Erythromycin.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.1 g of
Erythromycin with 5 mL of dichloromethane, decolourise, if
necessary, with aaiuaud charcoal, filter through a 0.45-J.lm
PTFE filter and evaporate the filtrate to dryness. The infrared
absorption spectrum of the residue, Appendix II A, after drying
in vacuo at 600 for 10 minutes, is concordant with the
refe....ce spectrum of erythromycin (RS 123).

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix XlI BI.

Solution A A solution containing 0.68% w/v of potassium
dihydrogen orthophosphate and 0.09% w/v of sodium hydroxide
in water. Adjust the solution to pH 6.8, ifnecessary, using
onlwphosphoric acidor sodium hydroxide.

First stage

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 50 revolutions per
minute.

(b) Use 900 mL of 0.06M hydrochloric add, at a temperature
of 37 0 as the medium.

PROCEDURE

After 1 hour remove the basket from the dissolution medium,
and irrunediately lower the basket into the second dissolution
medium.

Final stage

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 50 revolutions per
minute.

(b) Use 900 mL of solution A, at a temperature of 37°.

PROCEDURE

After 1 hour remove the basket from the dissolution medium.
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions, in solution A.
Prepare the solutions immediately before use and protect from lig"t.

(1) Withdraw a sample of the second medium and filter.
Use the filtered medium, diluted with solution A, if
necessary, to produce a solution expected to contain
0.028% w/v of erythromycin.

(2) 0.028% wlv of erythromycin BPCRS.
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions under Related substances
may be used with isocratic elution using mobile phase A.
Continue the chromatography for twice the retention time of
erythromycin A.
When the chromatograms are recorded under the prescribed
conditions, the retention time of erythromycin A is about
23 minutes.

DETERMINATION OF CONTENT

Calculate the content of erythromycin A, C37H67NOl)) using
the declared content of C37H67NOl3 in erythromycin BPCRS.

The amount of erythromycin A released in the final stage is
not less than 75% of the stated amount

Related substances
Carry out me method for liquidchromarography,
Appendix III D) using the following solutions in solution B.
Prepare the solutions immediately before use and protect/rom hght,

Solution B 40 volumes of a 1.15% wlv solution of
dipotassium hydrogen onhophosphale adjusted to pH 8.0 using
dilute phosphork add and 60 volumes of methanol.
(1) Dissolve a quantity of powdered tablets in solution Band
dilute to produce a solution containing 0.4% w/v
erythromycin.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.4% wlv of erythromycin for system ,m'tability EPCRS.

(4) 0.4% wlv of erythromycin for impurity M
identification EPCRS.

(5) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with end-copped polar-embedded octadtX,YIsi/yl amorphous
organosilica polymer (3.5 urn) (X-Terra RPI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 65'.
(e) Use a detection wavelength of 210 nm.

(I) Inject I 00 ~L of each solution.

MOBILE PHASE

iWobile phase A 5 volumes of a 3.5% w/v solution of
dipotassium hydrogen orthophosphate previously adjusted to
pH 7.0 using dautephosphoric add, 35 volumes of
acetonitrile RJ and 60 volumes of water.
1Wobile phase B 5 volumes of a 3.5% w/v solution of
dipotassium hydrogen orthophosphale previously adjusted to
pH 7.0 using daute phosphoric add, 50 volumes of
acetonitrile Rl and 45 volumes of water.

Tlrne (.'dinutes) Mobile phase A Mobile phase B Comment
(%vlv) ("/. vlv)

().44 100 0 isocratic

44-46 100.....0 0--+100 linear gradient

46-61 0 100 isccraric

61-63 0..... 100 100..... 0 linear gradient

63-80 100 0 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
erythromycin A (retention time about 23 minutes) are:
impurity H, about 0.3; impurity A, about 0.4; impurity B,
about 0.5; erythromycin C, about 0.55; impurity M, about
0.58; impurity L, about 0.63; impurity C, about 0.9;
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impurity D, about 1.6; erythromycin B, about 1.75;
impurity F, about 1.8 and impurity E, about 2.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity Band
erythromycin C is at least 1.2;

the peak-to-valley ratio is at least 2.0, where Hp is the height
above the baseline of the peak due to impurity C and Hu is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin A;

the peak-to-valley ratio is at least 1.5, where Hp is the height
above the baseline of the peak due to impurity F and Ho is
the height above the baseline of the lowest point of the curve
separating this peak from me peak due to erythromycin B.

LIMITS

Identify any peaks corresponding to impurities D, E, F and L
in the chromatogram obtained with solution (I), using the
chromatogram obtained with solution (3), and multiply the
areas of these peaks by the corresponding correction factors:
impurity D, 2.0; impurity E J 0.08; impurity F, 0.08;
impurity 1., 0.11.
In me chromatogram obtained with solution (1):

the area of any peak corresponding to impurity C is not
greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3%);

the area of any peak corresponding to impurity A or B is not
greater than 2 times the area of the principal peak in the
chromatogram obtained with solution (2) (2% of each);

the area of any peak corresponding to impurity D, E, F, H or
M is not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1% of each);

the area of any peak corresponding to impurity L is not
greater than 0.4 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.4%);

the area of any other secondary peak, other than the peaks due
to erythromycin Band C is not greater than 0.4 times the
area of the principal peak in the chromatogram obtained with
solution (2) (0.4%);

the sum of the areas of any secondary peaks, other than the
peaks due to erythromycin Band C is not greater than
7 times the principal peak in the chromatogram obtained
with solution (2) (7%).

Disregard any peak due to erythromycin B and erythromycin
C and any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.2%).

The content of each of erythromycin B and erythromycin C,
as determined under Assay, is not more than 5%.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix III 0, using the following
solutions in solution B. Prepare the solutions immediately before
use and protect from light.
Solution B 40 volumes of a 1.15% wlv solution of
dipotassium hydrogen orthophosphate adjusted to pH 8.0 using
dilule phosphcnic add and 60 volumes of methanol.
(I) Dissolve a quantity of the powdered tablets with
solution B and dilute to produce a solution containing
0.4% wlv erythromycin.

(2) 0.4% wlv of erythromycin BPCRS.

(3) 0.4% wlv of erythromycin for system 'uitabiNty EPCRS.

j
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions under Related substances
may be mea.
SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due [0 impurity Band
erythromycin C is at least 1.2;

the peak-to-valfey ratio is at least 2.0, where Hp is the height
above the baseline of the peak due to impurity C and Hv is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin A;

the peak-w-valley ratio is at least 1.5, whereHp is the height
above the baseline of the peak due to Impurity F and Ho is
the height above the baseline of me lowest point of the curve
separating this peak from the peak due to erythromycin B.

DETERMINATION OF CONTENT

Calculate the percentage content of erythromycin A
(CJ7H67NOIJ), erythromycin B (C37H67NOIV and
erythromycin C (C36H65N013) using the chromatograms
obtained with solutions (1) and (2) and the declared contents
of C37H67N013, C37HI)7NOI2 and C36H65N013 respectively
in erythromycin BPCRS.

STORAGE
Erythromycin Gastro-resisranr Tablets should be protected
from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Erythromycin.

Erythromycin Estolate Capsules
Action and use
Macrolide antibacterial.

DEFINITION
Erythromycin Estolate Capsules contain Erythromycin
Estolate.

The capsules comply with the requirements statedunderCapsules
and with the following requirements.

IDENTIFICATION
A. The infrared absorption spectrum of the contents of the
capsules, Appendix IT A, is concordant with the reference
spectrum of erythromycin estolate (RS 124).

B. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (2) is similar in
position and colour to that in the chromatogram obtained
with solution (3).

TESTS
Disintegration
Maximum time, 30 minutes, Appendix xn AI. Use a
0.6% v/v solution of hydrochloric acid in place of water.

Water
The contents of the capsules contain not more than
5.0% w/w of water, Appendix IX C. Use 0.5 g.

Related substances
Carry out the method for thin-layerchromatography,
Appendix In A, using the following solutions.

(1) Shake a quantity of the contents of the capsules
containing the equivalent of 0.4 g of erythromycin with
100 mL of acerone, filter and use the filtrate.
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(2) Dilute I volume of solution (I) to 4 volumes with
acerone.
(3) 0.13% wiv of erythromycin estalate BPCRS in acetone.
(4) 0.1% wlv each of erythromycin estolate BPCRS and
erythromycin ethylsuccimue BPCRS in acelOne.
(5) 0.01% wlv of erythromycin BPCRS in a"'",ne.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel precoated plate (Merck silica gel 60 plates
are suitable).

(b) Use the mobile phase described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate allow it to dry in air, spray with
anisaldehyde solution, heat at 1100 for 5 minutes and allow to
cool.

MOBILE PHASE

1 volume of a 15% wlv solution of ammoniumaatate,
previously adjusted to pH 7.0,15 volumes of ethanol (96%)
and 85 volumes of chlorofonn.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (4) shows two clearly separated spots.

UMITS

Any secondary spotin the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (5) (2.5%, with respect
to erythromycin).

ASSAY
Dissolve a quantity of the mixed contents of 20 capsules
containing the equivalent of 0.25 g of erythromycin in
400 mL of methanoland add 200 mL of sterile phosphate
btifftrpH 7.0 and sufficient waterfor injeaicms to produce
1000 mL..Maintain the solution at 600 for 3 hours, cool,
filter and carry out the microbwlogical assay of antibiou'cs for
erythromycin, Appendix XN A. The precision of the assay is
such that the fiducial limits of error are not less than 95%
and not more than J05% of the estimated potency.

Calculate the content of erythromycin in a capsule of average
content weight, taking each 1000 ill found to be equivalent
to 1 mg of erythromycin. The upper fiducial limit of error is
not less than 95.0% and the lower fiducial limit of error is
not more than 110.0% of the stated content.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of erythromycin.

Erythromycin Ethyl succinate Oral
Suspension
Action and use
Macroilde antibacterial.

DEFINITION
Erythromycin Ethyl Succinate Oral Suspension is a
suspension of Erythromycin Ethyl Succinate in a suitable
flavoured vehicle. It is prepared by dispersing me dry
ingredients in me specified volume of water just before issue
for use.

The dry ingredients comply with the requirements for Powders and
Granules for Oral Solutions and Oral Suspensions stated under
Oral Liquids.
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For thejollow£ng testsprepare the oralsuspension as directed on
the label. The suspension examined immediately afterpreparation,
unless otherwise indicated, complies with the requirements stated
underOralLiquids and with thefollowing requirements.

IDENIIFICATION
Dilute a quantity of the oral suspension containing the
equivalent of 0.1 g of erythromycin to 25 mL with woterand
extract with two J0 mL quantities of dkhloromethane. Wash
the combined extracts with five 10 mL quantities of war.er,
filter using silicone-treated filter paper (phase Separator
paper is suitable) and evaporate to dryness. The residue, after
drying at 105° for 15 minutes complies with the following
tests.

A. The infrared absorption spectrum, Appendix II AJ is
concordant with the reference spectrum of erythromycin ethyl
succinate (RS 125).

B. Carry out the method for thin-layer chromatography,
Appendix III AJ using silica gel G as the coating substance
and a mixture of 1 volume of a 15% w/v solution of
ammonium acetate previously adjusted to pH 7.0, 15 volumes
of ethanol (96%) and 85 volumes of chlor%nn as the mobile
phase. Apply separately to the plate 10 ~L of each of the
following solutions. For solution (1) dissolve a quantity of the
residue in acetone to produce a solution containing the
equivalent of 0.1% wlv of erythromycin. Solution (2)
contains 0.1 % wlv of erythromycin ethylsucdnate BPCRS in
autone. Solution (3) contains 0.1% w/v of erythromycin
ethy/sucdnate BPCRS and 0.1% wlv of erythromycin
estokue BPCRS in aceume. After removal of the plate, allow it
to dry in air, spray with anisaldehyde solution, heat at 110 0 for
5 minutes and allow to cool. The principal spot in the
chromatogram obtained with solution (1) is similar in
position and colour to that in the chromatogram obtained
with solution (2). The test is not valid unless the
chromatogram obtained with solution (3) shows two clearly
separated spots.

TESTS
Acidity or alkalinity
pH, 6.5 to 9.5, Appendix V L.

ASSAY
To a weighed quantity of the oral suspension containing the
equivalent of 0.25 g of erythromycin add 10 mL of water aud
swirl to mix. Add 200 mL of methanol, shake for 1 hour and
dilute to 500 mL with methanol. Dilute 10 mL to 100 mL
wit1:lphosphau buffer pH 8.0, stand at room temperature for
16 hours and carry out the microbiological assayof antibiotics
for erythromycin, Appendix XN A. The precision of the
assay is such that the fiducial limits of error are not less than
95% and not more than 105% of the estimated potency.

Repeat the procedure using a portion of the oral suspension
that has been stored .at the temperature and for the period
stated on the label diirlng which it may be expected to be
satisfactory for use.

Calculate the content of erythromycin in the oral suspension
taking each J000 IV found to be equivalent to 1 mg of
erythromycin. \Xlhen freshly constituted the lower fiducial
limit of error is not more than 120.0% of the stated amount
and when stored at the temperature and for the period stated
on the label during which the oral suspension may be
expected to be satisfactory for use, the upper fiducial limit of
error is not less than 90.0% of the stated content.

STORAGE
The oral suspension should be stored at the temperature and
used within the period stated on the label.
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LABELLING
The quantity of active ingredient is stated in tenus of the
equivalent amount of erythromycin.

Erythromycin Ethyl Succinate Tablets
Action and use
Macrolide antibacterial.

DEFINITION
Erythromydn Ethyl Succinate Tablets contain Erythromycin
Ethyl Succinate.

The tablets comply with the requirements stated under Tablets and
W1ih thefollowing requirements.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing the
equivalent of 0.1 g of erythromycin with 20 mL of a mixture
of equal volwnes of chlorofonn and methanol for 15 minutes.
Centrifuge and evaporate the upper layer to dryness. Dissolve
the residue in a minimum volume of dichforomethane,
evaporate to dryness and dry at 1050 for 15 minutes.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of erythromycin ethyl
succinate (RS 125).

B. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (2) is similar in
position and colour to that in the chromatogram obtained
with solution (3).

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(I) Shake a quantity of the powdered table" containing the
equivalent of 0.1 g of erythromycin with 25 mL of a mixture
of equal volumes of chloroform and methanol for 15 minutes,
centrifuge and use the supernatant liquid.

(2) Dilute 1 volume of solution (I) to 4 volumes with a
mixture of equal volumes of chloroform and methanol.
(3) 0.1 % w/v of erythromycin ethylsuccinale BPCRS in acetone.
(4) 0.1% wlv of erythromycin ethylsucclt,.l< BPCRS and
0.1 % wlv of erythromycin estouue BPCRS in acetone.
(5) 0.020% wlv of erythromycin BPCRS in aceton'.

CHRO.....lATOGRAPHIC CONDITIONS

(a) Use silica gel G as the coating substance.

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate aUow it to dry in air, spray with
anisaldehyde solution, heat at 1100 for 5 minutes and allow to
cool.

MOBILE PHASE

1 volume of a 15% wlv solution of ammonium acetate,
previously adjusted to pH 7.0, 15 volumes of ethanol (96%)
and 85 volumes of chlorofonn as the mobile phase.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (4) shows two clearly separated spots.
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U,\UTS

Any secondary spotin the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (5) (5%).

ASSAY
Weigh and powder 20 tablets. To a quantity of the powdered
tablets containing the equivalent of 0.25 g of erythromycin
add 200 mL of methanol, shake for 1 hour and dilute to
500 mL with methanol. Dilute 10 mL to 100 mL with
phosphate bufferpH 8.0, stand at room temperature for
16 hours and carry out the microbiological assay of antibiotics
for erythromycin, Appendix XN A. The precision of the
assay is such chat the fiducial limits of error are not less than
95% and not more than 105% of the estimated potency.

Calculate the content of erythromycin in the tablets taking
each 1000 IU found to be equivalent to 1 mg of
erythromycin. The upper fiducial limit of error is not less
than 97.0% and the lower fiducial limit of error is not more
than 110.0% of the stated content.

STORAGE
Erythromycin Ethyl Succinate Tablets should be protected
from light.

LABELLING
The quanti'ty of active ingredient is stated in terms of the
equivalent amount of erythromycin.

Erythromycin Lactobionate for Infusion
Action and use
Macrolide antibacterial.

DEFINITION
Erythromycin Lactobionate for Infusion is a sterile material
consisting of Erythromycin Lactobionate with or without
excipienrs. It is supplied in a sealed container.

The contents of the sealed container comply with the requirements
for Powders for Injections or Infusions stated under Parenteral
Preparations and with thefollowing requirements.

Content of erythromycins, calculated as the sum of
erythromycin A (C"H.,NOu ) , erythromycin B
(C"H.,N012) and erythromycin C (C,.u.,N0u)
95.0 to 110.0% of the stated amount of erythromycin.

IDENTIFICATION
The infrared absorption spectrum, Appendix II A, of the dry
powder, is concordant with the reference spectrum of
erythromycin lactobionate (RS /26).

TESTS
Acidity or alkalinity
pH of a solution containing the equivalent of 1.34% wlv of
erythromycin, 6.5 to 7.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in solution A.
Prepare the solutions immediately before use and protect from light.
Solution A 40 volumes of a 1.15% wlv solution of
dipotassium hydrogen onhophosphate adjusted to pH 8.0 using
dilute phosphoric acidand 60 volumes of methanol RJ.

(1) Dissolve a quantity of the contents of a sealed container
to produce a solution containing the equivalent of 0.4% w/v
erythromycin.

(2) Dilute I volume of solution (I) to 100 volumes.
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(3) 0.4% wlv of erythromycin/or system ,uitability EPCRS.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped polar-embedded 'Xtaderyldlyl amorphous
mgonosdica polymer (3.5 pm) (X-Terra RPI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 65°.

(e) Use a detection wavelength of21O nm.

(I) Inject 100 ~L of each solution.

MOBILE PHASE

iHobile phase A 5 volumes of a 3.5% wlv solution of
dipotassium hydrogen orthophosphate previously adjusted to
pH 7.0 using dilute phosphoric acid,35 volumes of
acetonitrile RJ and 60 volumes of water.

lHobile phase B 5 volumes of a 3.5% wlv solution of
dipotassium hydrogen orthophosphate previously adjusted to
pH 7.0 using dilute phosphorK add, 50 volumes of
acetonitrile Rl and 45 volumes of water.

Time (Minutes) MobUe phase A MobUe phase B Comment
(% v/v) rIovlv)

0-44 100 0 lsocrauc

44-46 100.....0 0 ..... 100 linear gradient

46-61 0 100 eocratic

61-63 0 ..... 100 IOO-tO linear gradient

63-80 100 0 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
erythromycin A (retention time about 23 minutes) are:
impurity A, about O.4j impurity B, about 0.5; erythromycin
C, about 0.55; impurity 1.., about 0.63; impurity C, about
0.9; impurity D, about 1.6; erythromycin B, about 1.75;
impurity F, about 1.8 and impurity E, about 2.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity Band
erythromycin C is at least 1.2;

the ptak-ro-vaUey ratio is at least 2.0, where Hp is the height
above the baseline of the peak due to impurity C and Hv is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin A;

the peak-to-oalley ratio is at least 1.5, where Hp is the height
above the baseline of the peak due to impurity F and Hv is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin B.

LIMITS

Identify any peaks corresponding to impurities D, E, F and L
in the chromatogram obtained with solution (I), using the
chromatogram obtained with solution (3), and multiply the
areas of these peaks by the corresponding correction factors:
impurity D, 2.0; impurity E, 0.08; impurity F, 0.08;
impurity 1., 0.11.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity C is not
greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3%);
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the area of any peak corresponding to impurity A or B is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2% of each);

the area of any peak corresponding to impurity D, E or F is
not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (l% of each):

the area of any peak corresponding to impurity L is not
greater than 0.4 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.4%);

the area of any other secondary peak, other than the peaks due
to erythromycin Band C is not greater than 0.4 times the
area of the principal peak in the chromatogram obtained with
solution (2) (0.4%);

the sum of the areas of any secondary peaks) other than the
peaks due to erythromycin Band C is not greater than
7 times the area of the principal peak in the chromatogram
obtained with solution (2) (7%).

Disregard any peak due to erythromycin B and erythromycin
C and any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.2%).

The content of each of erythromycin B and erythromycin C,
as determined under Assay, is not more than 5%.

ASSAY
Determine the weight of the contents of 10 sealed containers
as described in the test for Utlijorm£ty of weight,
Appendix XII Cf, Powders for Parenteral Administration.

Carry out the method for liquid chromatography,
Appendix ill D, using thefollowing solutions in solution A.
Prepare the sdutkms immediarely before use and protect from lighc

Solution A 40 volumes of a 1.15% w/v solution of
dipotassium hydrogen orthophosphate adjusted to pH 8.0 using
duu" phosphoric acidand 60 volumes of methanolRl.

(1) Dilute a quantity of the mixed contents of sealed
containers to produce a solution containing the equivalent of
0.4% wlv ofEl)'lhromycin.

(2) 0.4% wlv of erythromycin BPCRS.

(3) 0.4% wlv of erythromycin for system 'UliaMity EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity Band
erythromycin C is at least 1.2;

the peak-to-vaUey ratio is at least 2.0, where Hp is the height
above the baseline of the peak due to impurity C and Btl is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin A;
the peak-to-tJalky ratio is at least 1.5) where Hp is the height
above the baseline of the peak due to impurity F and Btl is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin B.

DETERMINATlON OF CONTENT

Calculate the percentage content of erythromycin A
(C'7H67N0I3)' erythromycin B (C'7H'7NO.2) and
erythromycin C (C36H65NOI3) using the chromatograms
obtained with solutions (1) and (2) and the declared contents
of C37H67NOn, Cl7H67N012 and C36H6SN013 respectively
in erythromycin BPCRS.
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LABELLING
The label of the sealed container states the quantity of active
ingredient contained in it in terms of the equivalent amount
of erythromycin.

LW'URITIES
The impurities limited by the requirements of this
monograph include those listed under Erythromycin
Lactobionate.

Erythromycin Stearate Tablets
Action and use
Macrolide antibacterial.

DEFINlTlON
Erythromycin Stearate Tablets contain Erythromycin
Stearate.

The tablets comply with the requirements Slated under Tablets and
with thefolknoing requirements.

Content of erythromycins, calculated as the sum of
erythromycin A (C"H67N013), erythromycin B
(C,7H67N012) and erythromycin C (C,,,H,,N013)
95.0 to 105.0% of the stated amount of erythromycin.

IDENTIFICATION
Shake a quantity of the powdered tablets containing the
equivalent of 0.1 g of erythromycin with 10 mL of wQ-ler,
allow to settle and discard the supernatant liquid.
Add 10 mL of methanol to the residue) filter and evaporate
the filtrate to dryness. The infrared absorption spectrum,
Appendix II A) of the residue after drying at a pressure not
exceeding 0.7 kPa is concordant with the reference specuum of
erythromycin stearate (RS 127).

TESTS
Dissolution
Comply with the dissolution ust for tablets and capsules)
Appendix xn Bl.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of a 2.722% w/v solution of sodium acetate,
adjusted to pH 5.0 with glacial acetic acid, at a temperature of
37°) as the medium.

PROCEDURE

(I) After 45 minutes transfer 5 mL of a filtered sample of the
medium to a graduated flask, add 40 mL of glacial acetic acid
and 10 mL of a 0.5% wlv solution of
4-dimethylaminobenzaldehyde in glacial acetic acidand dilute to
100 mL with a mixture of 35 volumes of glacial acetic add
and 70 volumes of hydrochloric acid. Allow to stand for
15 minutes and measure the absorbance of the resulting
solution at the maximum at 485 nm, Appendix II B) using
dissolution medium that has been subjected to the conditions
of the test in the reference cell

(2) Prepare a suitable solution of erythromycin stearate BPCRS
in the dissolution medium and filter. Transfer 5 mL of the
filtered solution to a graduated flask) add 40 mL of glacial
acetic acid and 10 mL of a 0.5% wlv solution of
4-dimelhylaminobenzaldehyde in glacial acetic acidand dilute to
100 mL with a mixture of 35 volumes ofglacial acetic acid
and 70 volwnes of hydrochloric acid. Allow to stand for
15 minutes and measure the absorbance of the resulting
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solution at the maximum at 485 nm, Appendix II B, using
dissolution medium that has been subjected to the conditions
of the test in the reference cell,

DETERM.JNATION OF CONTENT

Calculate the total content of erythromycins, (C37H67N013),
in the medium from the absorbances obtained and using the
declared content of C37H67NOn in erythromycin
stearate BPCRS.

The amount of erythromycin released is not less than 75%
(Q) of the stated amount.

Related substances
Carry out the method for liquid"Chromatography,
Appendix ill D, using the following solutions in solution A.
Prepare the solutions immediately before useand protect from light.

Solution A 40 volumes of a 1.15% wlvsolution of
dipotassium hydrogen orthophosphate adjusted to pH 8.0 using
dilute phosphoric acidand 60 volumes of methanol Rl.
(1) Disperse a quantity of powdered tablets in solution A and
shake for a minimum of 30 minutes, using ultrasound where
necessary. Dilute to produce a solution containing the
equivalent of 0.4% wlv of erythromycin and filter.

(2) Dilute 1 volume of solution (I) to 100 volumes.

(3) 0.4% w/v of erythromycin for systemsuitability EPCRS.

(4) 0.4% w/v of erythromycin stearate/or ;mpun'tyS
identification EPCRS.
(5) Dilute 1 volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with end-capped polar-embedded octadecylsi(yl amorphous
organosilka polymer (3.5 pm) (X-Terra RPI8 is suitable).

(b) Use gradient elution and me mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 65°.

(e) Use a detection wavelength of 210 nm.

(I) Inject 100 ~L of each solution.

MOBILE PHASE

Mob,lephaseA 5 volwnes of a 3.5% w/v solution of
dipotassium hydrogen orthophosphate previously adjusted to
pH 7.0 using dilute phosphoric acid, 35 volumes of
acetonitrile Rl and 60 volumes of water.

Mobile phaseB 5 volumes of a 3.5% w/v solution of
dipotassium hydrogen orthophosphate previously adjusted to
pH 7.0 using dilute phosphoric acid, 50 volumes of
acetonitrile Rl and 45 volumes of water.

Time (l\Unute!) M.obile phase A Mobile phase B Comment
("I. vlv) ("10 vtv)

0-4' 100 0 isocratic

44-46 100-->0 0-->100 linear gradient

46-61 0 100 isocratic

61-63 0-+100 100-->0 linear gradient

63-80 100 0 re-equilibratlon

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
erythromycin A (retention time about 23 minutes) are:
impurity A, about 0.4; impurity B, about 0.5; erythromycin
C, about 0.55; impurity 1..., about 0.63; impurity C, about
0.9; impurity D, about 1.6; erythromycin B, about 1.75;
impurity F, about 1.8; impurity S, about 2.1; impurity E,
about 2.3.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity Band
erythromycin C is at least 1.2;

the peak-to-va/ley ratio is at least 2.0, where Hp is me height
above the baseline of the peak due to impurity C and Hu is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin A;

the peak-to-valley ratio is at least 1.5, where Hp is the height
above the baseline of the peak due to impurity F and Hu is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin B.

LIMlTS

Identify any peaks corresponding to impurities D, E, F and L
in the chromatogram obtained with solution (I), using the
chromatogram obtained with solution (3), and multiply the
areas of these peaks by the corresponding correction factors:
impurity D, 2.0; impurity E, 0.08j impurity F, 0.08;
impurity 1., 0.11.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity C is not
greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3%);

the area of any peak corresponding to impurity A or B is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2% of each);

me area of any peak corresponding to impurity D, E, F or S
is not greater than the area of the principal peak In the
chromatogram obtained with solution (2) (I% of each);

the area of any peak corresponding to impurity L is not
greater than 0.4 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.4%);

the swn of me areas of any secondary peaks, other than the
peaks due to erythromycin Band C is not greater than
7 times the area of the principal peak in the chromatogram
obtained with solution (2) (7%).

Disregard any peak due to erythromycin B and erythromycin
C and any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.2%).

The content of each of erythromycin B and erythromycin C,
as determined under Assay, is not more than 5%.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions in solution A. Prepare the solutions immediately before
useand proua from light.

Solution A 40 volumes of a 1.15% w/v solution of
dipotassium hydrogen orthophosphate adjusted to pH 8.0 using
dilutephosphoric acid and 60 volumes of methanolRI.

(1) Dissolve a quantity of the powdered tablets in solution A
and shake for a minimum of 30 minutes, using ultrasound
where necessary. Dilute to produce a solution containing the
equivalent of 0.4% wlv of erythromycin.

(2) 0.4% wlvof erythromycin BPCRS.

(3) 0.4% wlvof erythromycin for system suitability EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity Band
erythromycin C is at least 1.2;

the puzk-UJ-valley ratio is at least 2.0, where Hp is the height
above the baseline of the peak due to impurity C and Hv is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin A;

the peak-to-ualley ratio is at least 1.5, where Hp is the height
above the baseline of the peak due to impurity F and Hv is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due £0 erythromycin B.

DETERM.INATION OF CONTENT

Calculate the percentage content of erythromycin A
(C37H.,N013) , erythromycin B (C37H.,N012) and
erythromycin C (C,.H.,N013) using the chromatograms
obtained with solutions (1) and (2) and the declared contents
of C.37H67N013) C37H67N012 and C36H65N013 respectively
in erythromycin BPCRS.

STORAGE
Erythromycin Stearate Tablets should be protected from
light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of Erythromycin.

IMPURITIES
The impurities limited by. the requirements of this
monograph include those listed under Erythromycin Stearate.

Erythromycin and Zinc Acetate Lotion
Erythromycin and Zinc Acetate Cutaneous Solution

Action and use
Macrolide antibacterial.

DEFINITION
Erythromycin and Zinc Acetate Lotion is a cutaneous solution.
It contains 4% w/v of Erythromycin and 1.2% wlv of Zinc
Acetate in a suitable ethanolic vehicle. It is prepared by
dissolving the dry ingredients in the requisite volume of the
vehicle provided before use.

The lotion complies with the requirements statedunderLiquids for
Cutaneous ApplicatWn.

The dry ingredients comply with the requirements for Powders for
Lotions statedunderLiquidsfor Cutaneous Appliauion and with
thefollowing requirements.

Content of erythromycins, calculated as the sum of
erythromycin A (CJ7H.,N013), erythromycin B
(C"H.,N012) and erythromycin C (C,.H.sN013)
95.0 to 110.0% of the stated amount of Erythromycin.

Content of zinc acetate, CJI60.,znJ2H20
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the Assay for erythromycin) the retention time of the
principal peak in the chromatogram obtained with solution
(1) corresponds lO that in the chromatogram obtained with
solution (2).
B. Mix a quantity of the powder with sufficient water to
produce a 5% w/v solution and filter. Add 0.5 mL of a
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0.25M solution of potassium hexacyancferratetn) to 5 mL of
the resulting solution and mix; a white precipitate is
produced. Add 5 mL of 4M hydrochloric add; the precipitate
does not dissolve.

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in solution A.
Prepare the solutions immediately before useand protect from light.

Solution A 40 volumes of a 1.15% wlv solution of
dipotassium hydrogen orthophosphate adjusted to pH 8.0 using
dilute phosphoric add and 60 volumes of methanol Rt.
(I) Dissolve a quantity of the powder in solution A and
dilute to produce a solution containing 0.4% wlv of
erythromycin.

(2) Dilute 1 volume of solution (1) to 100 volumes.

(3) 0.4% wlv of erylhromycin for system suilabi/ity EPCRS.

(4) 0.4% wlv of erylhromycin for impurity M
identification EPCRS.

(5) Dilute I volumes of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with end-capped po/ar-embedded oCladecy/si/y/ amorphous
otganosilica polymer(3.5 urn) (X-Terra RPI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 65°.

(e) Use a detection wavelength of210 nm.
(I) Inject 100 ~L of each solution.

MOBILE PHASE

Mobile phaseA 5 volumes of a 3.5% wlv solution of
dipotassium hydrogen orthophosphate previously adjusted to
pH 7.0 using dilulephosphoric a<id, 35 volumes of
acetonitrile Rl and 60 volumes of water.

Mobile phaseB 5 volumes of a 3.5% wlv solution of
dipotassium hydrogen orthophosphate previously adjusted to
pH 7.0 using dilutephosphon', acid, 50 volumes of
acetonitrile Rl and 45 volumes of water.

Time (MinUles) Mobile phase A MobUe phase B Comment
COl. vlv) r/.vJv)

0-44 100 0 isocratic

44-46 100 ..... 0 0 ..... 100 linear gradient

46-61 0 100 isocraric

61-63 0 ..... 100 100 ..... 0 linear gradient

.3-80 100 0 re-equilibrarion

When the chromatograms are. recorded under the prescribed
conditions, the relative retentions with reference to
erythromycin A (retention time about 23 minutes) are:
impurity H, about O.3j impurity A, about 0.4j impurity BJ

about O.5j erythromycin C, about 0.55; impurity 1'11) about
0.58; impurity L, about 0.63j impurity C) about 0.9;
impurity D, about 1.6j erythromycin BJ about 1.75;
impurity F) about 1.8 and impurity E, about 2.3.

SYSTEM SUITABILITY

The test is not valid unless] in the chromatogram obtained
with solution (3):
the resolution between the peaks due to impurity Band
erythromycin C is at least 1.2j
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the peak-to-valley ratio is at least 2.0, where Hp is the height
above the baseline of the peak due to impurity C and Hv is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin A;

the peak-w-valley ratio is at least 1.5, where Hp is the height
above the baseline of the peak due to impurity F and Hv is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin B.

UMITS

Identify any peaks corresponding to impurities D, E, F and L
in the chromatogram obtained with solution (1), using the
chromatogram obtained with solution (3), and multiply the
areas of these peaks by the corresponding correction factors:
impurity D, 2.0; impurity E, 0.08; impurity F J 0.08;
impurity L, 0.11.

In the chromatogram obtained with solution (1):

me area of any peak corresponding to impurity C is not
greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3%);

the area of any peak corresponding to impurity A or B is not
greater than 2 times the area of the principal peak in the
chromatogram obtained with solution (2) (2% of each);

the area of any peak corresponding to impurity D, E, F, H or
1\-1 is not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (l% of each);

the area of any peak corresponding to impurity L is not
greater than 0.4 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.4%);

the area of any other secondary peak, other than the peaks due
to erythromycin Band C is not greater than 0.4 times the
area of the principal peak in the chromatogram obtained with
solution (2) (0.4%);

the swn of the areas of any secondary peaks, other than the
peaks due to erythromycin Band C is not greater than
7 times the area of the principal peak in the chromatogram
obtained with solution (2) (7%).

Disregard any peak due to erythromycin B and erythromycin
C and any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.2%).

The content of each of erythromycin B and erythromycin C,
as determined under Assay, is not more than 5%.

ASSAY
For erythromycin
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in solution A.
Prepare the solutions immediately before use and proteafrom light.

Solution A 40 volwnes of a 1.15% wlv solution of
dipotassium hydrogen orthophosphate adjusted to pH 8.0 using
di/Ill< phosphoric acidand 60 volumes of methanol.

(1) Dissolve a quantity of the powder containing 0.4 g of
erythromycin in 75 mL of solution A and shake. Dilute to
100mL

(2) 0.4% wlv of erythromycin BPCRS.
(3) 0.4% wlv of erythromycin/or system suitability EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILiTY

The (est is not valid unless, in the chromatogram obtained
with solution (3):
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the resolution between the peaks due to impurity Band
erythromycin C is at least 1.2;

the peak-to-vaiiey ratio is at least 2.0, where Hp is the height
above the baseline of the peak due to impurity C and Hv is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due [0 erythromycin A;
the peak-to-valley ratio is at least I.5J where Hp is the height
above the baseline of the peak due to impurity F and Hv is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to erythromycin B.

DETERMINATION OF CONTENT

Calculate the percentage content of erythromycin A
(C"H.7N 0 13) , erythromycin B (C"H67N 0 12) and
erythromycin C (C3~65N0I3) using the chromatograms
obtained with solutions (J) and (2) and the declared contents
of CJ7H67N013, C31H67NOl2 and C36H65N013 respectively
in erythromycin BPCRS.

For zinc acetate
To a quantity of the powder containing 0.2 g of Zinc Acetate
add 5 mL of dilute acetic acid. Carry out the complexomettic
titration oj zinc, Appendix VITI D. Each mL ofO.IM disodium
edetau VS is equivalent to 21.95 mg of C4H604Zn,2H20.

For thefollowing tests prepare the lotion as directed on the label.
Thetaion complies 'lI.tith the requirements SUIted underLiquids for
Cutaneous Application and with thefollowing requirements.

Content of erythromycins, calculated as the sum of
erythromycin A (C"H.,NO,,), erythromycin B
(C"H.,NO,,) and erythromycin C (C,oH.,NOu )
90.0 to 110.0% of the stated amount of Erythromycin.

Content of zinc acetate, C~604Zn,2H20
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. In the Assay for erythromycin, the retention time of the
principal peak in the chromatogram obtained with solution
(1) corresponds to that in the chromatogram obtained with
solution (2).

B. Evaporate a suitable volwne of the lotion to dryness on a
water bath, add 20 mL of water to the residue, mix, with
shaking, and filter. Add 1 mL of a 0.25M solution of
potassium hexacyanoferrate(JI) to the resulting filtrate and mix;
a white precipitate is produced. Add 10 mL of
4M hydrochlork add; the precipitate does not dissolve.

TESTS
Clarity and colour of solution
The solution is clear, Appendix N A, and colourless,
Appendix N B, Method 1.

ASSAY
For erythromycin
Carry out me Assay for erythromycin described in the
requirements for the dry ingredients. For solution (1) use a
volwne of the lotion containing 80 mg of Erythromycin in
place of the powder.

For zinc acetate
To a volume of the lotion containing 0.2 g of Zinc Acetate
add 5 mL of dilute acetic acid. Carry out the comptexomemc
titration of zinc, Appendix VIII D. Each mL of 0.1.\1 disodium
edetate VS is equivalent to 21.95 mg of C4H604Zn,2H20.

STORAGE
Erythromycin and Zinc Acetate Lotion should be stored at
the temperature and used within the period stated on the
label.
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IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Erythromycin.

Erythropoietin Injection
Action and use
Erythropoietin analogue.

DEFINITION
Erythropoietin Injection is a sterile solution of Erythropoietin
Concentrated Solution in a suitable liquid. It is supplied as a
ready-to-use solution.

PRODUCTION
The test for 'Dimers and substances of higher molecular
weight' does not apply to those products containing hwnan
serum albumin that have been validated to show aggregation
does not occur.

TIre injection complies with the requirements Slated under
Parenteral Preparations and, when supplied as a ready-ro-use
solution, with the!ollQwing requirements.

Potency
The estimated potency is not less than 80% and not more
than 125% of the stated potency.

CHARACTERISTICS
A clear, colourless solution virtually free from particles.

IDENTIFICATION
A. The result calculated under Assay complies with the
specification stated under Potency.

B. Carry out the method for polyacrylamide gel
electrophoresis, Appendix m F, using slab gels 0.75 rn.m
thick and about 16 ern square (or 7 em x 8 cm) and 12%
acrylamide as the resolving gel and the following solutions:

(1) Concentrate or dilute, if necessary, the injection being
examined to give a solution containing 2000 IU per mL in
water; and then add I volume of SDS-PAGE sample buffer
(concentrated).

(2) Dissolve the contents of a vial of erythropoietin for
physiochemical tests EPCRS in water to obtain a 0.0017%
solution and then add I volume of SDS-PAGE sample buffer
(concentrated).

(3) A solution of pre-stained molecular weight markers
suitable for calibrating SDS-polyacrylamide gels in the range
of 10 to 70 kDa and suitable for the eleetrotransfer Co an
appropriate membrane.

Boil solutions (I), (2) and (3) for 2 minutes. Apply 20 ~L

(or 15 ~L for 7 em x 8 em slab gels) of the solutions
separately to the surface of the gel in the following order:
solution (2), solution (I), solution (3). At the end of the
separation) remove the gel-cassette from the apparatus.

Immunoblotting is carried out as follows. Transfer the gel
onto a membrane suitable for the immobilisation of proteins,
using commercially available electrotransfer equipment and
following the manufacturer's instructions. After
electro transfer, incubate the membrane in a neutral isotonic
buffer containing a suitable blocking agent (for example, 50 g
per litre of dried milk or 10% vlv foetal calf serum), for I to
2 hours, followed by incubation for I to 14 hours in the
same blocking solution with a suitable dilution of either a
polyclonal or monoclonal anti-erythropoietin antibody.
Detect erythropoietin-bound antibody using a suitable
enzyme or radiolabelled antibody (for example, an alkaline
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phosphatase-conjugated second antibody). The precise details
of blocking agents) concentrations and incubation times
should be optimised using the principles set out in
Immunochemical methods, Appendix XN B.

SYSTEM SUITABILITY

The test is not valid unless, in the electrophoretogram
obtained with solution (3), the molecular weight markers are
resolved on the membrane into discrete bands, with a linear
relationship between distance migrated and logarithm10 of
the molecular weight.

CONFIRMATION

The electrophoretogram obtained with solution (1) shows a
single broad band corresponding in position and intensity to
the single band seen in the electrophoretogram obtained with
solution (2).

TESTS
Acidity or alkallnlty
pH, 6.6 to 7.4, Appendix V L.

Dimers and related substances of higher molecular
weight
Use method A or method B.
A. Carry out the method for size-exclusion chromaUJgraphy,
Appendix ill C, using the following solutions and the
normalisation procedure.

(1) Dilute the Injection, lfnecessary, with the mobile phase
to give a solution containing 1,000 IU of Erythropoietin
per mL.

(2) Dissolve the contents of a vial of erythropoietin for SEC
systemsuitability EPCRS in the mobile phase to obtain a
0.0005% w/v solution.

(3) Dilute I volume of solution (2) to 50 volumes with
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 7.5 nun) packed
with hydrophi/k silica gelfor ehromatography (5 1UJ1) of a glade
suitable for fractionation of globular proteins in the molecular
weight range of 20,000 to 200,000 (fSK G3000SWXL is
suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.6 mL per minute.

(d) Use an ambient column temperature.

(e) Use fluorimetric detection with an excitation wavelength
of 280 nm and an emission wavelength of 340 nm.

(I) Inject 100 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of erythropoietin monomer.

MOBILE PHASE

0.115% wlv of anhydrous disodium hydrogen orthophosphate,
0.02% wlv of potassium dihydrogen orthophosphate and
2.34% wlv of sodium chloride in water; if necessary, adjust to
pH 7.3.

SYSTEM SUITABILITY

The test is not valid unless:

When the chromatograms are recorded under the prescribed
conditions, the retention time of the peak due to
erythropoietin dimer is about 25 minutes, and the retention
time of the peak due to erythropoietin monomer is about
28 minutes.

in the chromatogram obtained with solution (2) aggregates
are present;
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2.000 16.67 UDdilulro No< 0.03% SO
applicable

',000 33.33 Uodi!ulW. No< 0.03% '0
Ipp!kable

10.000 S3.B 1:3 SoIulionA 0.01% 100

010,000 333.33 1:6 Solution C 0.01% '0

CHROl\-lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 ern x 7.8 mm) packed
with hydrophilic silica gelfor chromatography of a grade suitable
for fractionation of globular proteins in the molecular weight
range of 20,000 to 200,000 (TSK G 3000 SWxl is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.3 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use fiuorimetric detection with an excitation wavelength
of 280 run and an emission wavelength of 345 nm.

(I) For solution (2) use an injection volwne of 50 ~L.

For solutions (1) and (3) use injection volumes as stated in
the sample preparation table.

(g) Allow the chromatography to proceed for twice the
retention time of erythropoietin monomer.

MOBILE PHASE

25 volumes of propan-2-0/, 75 volumes of solution A

SYSTEM SUITABILITY

The test is not valid unless:

in me chromatogram obtained with solution (2) the resolution
between the peaks due to erythropoietin dimer and
erythropoietin monomer is at least 0.8 and the relative
standard deviation of erythromycin monomer is less man
10%

LIMITS

In the chromatogram obtained with solution (1) the total
area of any peaks eluting before the principal peak is not
greater than 2.0%.
In the chromatogram obtained with solution (3) the area of
the principal peak is 1.5 to 2.5% of the area of the principal
peak in the chromatogram obtained with the solution (1).

B. Carry out the method for size-exclusion chromatography,
Appendix In C, using the following solutions prepared in
solution C.

Solution A 2.28% wlvdipotassium hydrogen orthophosphate
tn"hydrate and J.49% wlv potassium chloride, adjusted to
pH 6.8 with 85% w/w orthophosphon"c add.
Solution B 0.43% wlv sodium chloride, 0.103% wlv sodium
dihydrogen orthophosphate monohydrate, 0.223% wlv disomum
hydrogen orthophosphate dihydrate, 0.5% wlvglYcine and
0.03% w/v polysorbate 80, adjusted to pH 6.9.

Solution C. 2 volumes of solution A and 1 volume of
solution B

(1) Prepare the injection being examined as given in the
Table below using the following solutions.

(2) Dissolve the contents of a vial of erythropoietin for SEC
system slIitabih"ty EPCRS in the sample dilution buffer to
obtain a 0.001 % wlv solution.

(3) Dilute 0.02 mL of solution (I) to I mL with solution C.

Sample J.lg per Diludon
solulion IU per mL
mL

DUuent Final InJC'Cdon
coneentradon or volume J.lL
polysorbate 80

wIv

When the chromatograms are recorded under the prescribed
conditions, the retention time of the peak due to

erythropoietin dimer is about 25 minutes, and the retention
time of me peak due to erythropoietin monomer is about
28 minutes

solution B shows no interfering peaks;

in me chromatogram obtained with solution (2) the resolution
between me peaks due to erythropoietin dimer and
erythropoietin monomer is at least 0.8 and the relative
standard deviation of erythromycin monomer is less than
10%

LIMITS

In the chromatogram obtained with solution (1) the total
area of any peaks eluting before me principal peak is not
greater than me area of the principal peak in the
chromatogram obtained with solution (3) (2.0%).

The retention time of the principal peak is about 30 minutes.

Bacterial endotoxins
Carry out the testfor bacterial endotoxins, Appendix XN C.
The endotoxin limit concentration is less than 20 IU in a
volume containing 10,000 ill of Erythropoietin.

ASSAY
Carry out the Assay using method A or method B.
The activity of the preparation is compared with that of
erythropoiet;" EPBRP and expressed in International Units
(ill).

The confidence limits of the estimated potency (P = 0.95)
are not less than 64% and not more chan 156% of me stated
potency.

A. In polycythaemic mice
The activity of the preparation is estimated by examining,
under given conditions, its effect in stimulating the
incorporation of 59Fe into circulating red blood cells of mice
made polycyt.haemic by exposure to reduced atmospheric
pressure.

The following schedule, using treatment in a hypobaric
chamber, has been found to be suitable.

Induce polycythaemia in female mice of the same strain,
weighing 16 to 18 g. Place the mice in a hypoxic chamber
and reduce the pressure to 0.6 atmospheres. After 3 days at
0.6 atmospheres) further reduce the pressure to between 0.4
and 0.5 atmospheres and maintain the animals at this
pressure for a further 11 days (the partial vacuum is
interrupted daily for a maximum of 1 hour at about 11:00 a.
m., in order to clean the cages and feed the animals). At the
end of the specified period, return the mice to nonnal
atmospheric conditions. Randomly distribute the mice into
cages, each containing 6 animals, and mark them. Use the
following solutions:

(I) Dilute the substance to be examined in phosphate-albumin
buffered saline pH 7.2 RJ to obtain a concentration of 0.2 IV
per mL.
(2) Mix equal volwnes of solution (I) and phosphate-albumin
buffered saline pH 7.2 RJ
(3) Mix equal volwnes of solution (2) and pho;phate-albumin
buffered saline pH 7.2 RJ
(4) Dissolve erythropoietin EPBRP in phosphate-albumin
buffered saline pH 7.2 RJ
(5) Mix equal volwnes of solution (4) and phosphate-albumin
buffered saline pH 7.2 RJ
(6) Mix equal volwnes of solution (5) and phosphate-albumin
buffered saline pH 7.2 RJ
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Calculate the potency by the usual statistical methods for a
parallel line assay. Eliminate from the calculation any animal
where the packed cell volume is less than 54%, or where the
body weight is more than 24 g.

B. In normocythaemic mice
The Assay is based on the measurement of stimulation of
reticulocyte production in normocythaemic mice.

The Assay may be carried out using the following solutions:

(I) Dilute the preparation being examined in phosphate
albumin buffered saline pH 7.2 Rl to obtain a concentration of
80 ill per mL

(2) Mix equal volumes of solution (1) and phosphate-albumin
buffered saline pH 7.2 RI
(3) Mix equal volumes of solution (2) and phosphate-albumin
buffered saline pH 7.2 RI.
(4) Dissolve erythropoietin EPBRP in phosphate-albumin
buffered saline pH 7.2 R I to obtain a concentration of 80 ill
per mL.

(5) Mix equal volumes of solution (4) and phosphate-album",
buffered saline pH 7.2 Rl.
(6) ,\<Iix equal volumes of solution (5) and phosphate-albumin
buffered saline pH 7.2 RI.

(7) Use a commercially available solution of [59Fe] ferric
chloride (approximate specific activity: 100 to 1000 MBq
per mg of lie).

Radiolabelled {59Pe] feme chloride solution Dilute the
concentrated radiolabelled [59Fe] ferric chloride solution in
sodium citrate buffer solution pH 7.8 to obtain a solution with
an activity of 3.7 x 10" Bq per mL.

The concentrations of the test solutions and reference
solutions may need to be modified, based on the response
range of the animals used.

Three days after returning the animals to atmospheric
pressure, inject each animal subcutaneously with 0.2 mL of
one of the solutions. The 6 animals in each cage must each
receive one of the 6 different treatments (solutions 1 to 6);
the order of injection must be separately randomised for each
cage. A minimum of 8 cages is recommended. Two days
after injection of solutions 1 to 6, inject each animal
intraperitoneally with 0.2 mL of solution 7. The order of the
injections must be the same as that of the erythropoietin
injections, and the time interval between administration of
the erythropoietin and the radiolabelled ferric chloride
solution must be the same for each animal. After a fwther
48 hours, anaesthetise each animal by injection of a suitable
anaesthetic, record body weights and withdraw blood
samples (0.65 mL) into haematocrit capillaries from the
bifurcation of the aorta. After determining the packed cell
volume for each sample, measure the radioactivity.

Calculate the response (percentage of 59Fe in total circulating
blood) for each mouse using the expression:

A,
A,
7.5
hi
V,

AsxMx7.5

AtXVs

radioactivity in me sample,
total radioactivity injected,
lotal blood volume as per cent body weight,
body weight, in grams,
sample volume.

The exact concentrations of the test solutions and reference
solutions may need to be modified, based on the response
range of the animals used.

At the beginning of the assay procedure, randomly distribute
mice of a suitable age and strain (8-week old B6D2F1 mice
are suitable) into 6 cages. A minimum of 8 mice per cage is
recommended. Inject each animal subcutaneously with
0.5 rnL of the appropriate treatment (one solution per cage)
and put the animal in a new cage. Combine the mice in such
a way that each cage housing the treated mice contains one
mouse out of the 6 different treatments (solutions 1 to 6, 6
mice per cage). 4 days after the injections) collect blood
samples from the animals and determine the number of
reticulocytes using a suitable procedure.

The following method may be employed:

The volume of blood, dilution procedure and fluorescent
reagent may need to be modified to ensure maximum
development and stability of fluorescence.

Colorant sonaion, concentrated Use a solution of thiazole
orange suitable for the determination of rericulocytes. Prepare
at a concentration twice that necessary for the analysis.

Proceed with the following dilution steps. Dilute whole blood
500-fold in the buffer used to prepare the colorant solution.
Dilute this solution 2-fold in the concentrated colorant
solution. After staining for 3 to 10 minutes, determine the
reticulocyte count microfluorometrically in a flow cytometer.
The percentage of reticulocyres is determined using a
biparametric histogram: number of cells/red fluorescence
(620 om).

Calculate the potency by the usual statistical methods for a
parallel line assay.

STORAGE
When supplied as a ready-to-use solution, Erythropoietin
Injection should be stored protected from light at a
temperature of 2° to 8°.

Erythropoietin Injection prepared by dissolving the contents
of a sealed container in the liquid stated on the label should
be used immediately after preparation but, in any case,
within the period recommended by the manufacturer when
prepared and stored strictly in accordance with the
manufacturer's instructions.

LABELLING
The label states the number of IV (Units) in a suitable dose
volume.

ERYTHROPOIETIN FOR INJECTION
DEFINITION
Erythropoietin for Injection is a freeze-dried) sterile
preparation prepared from Erythropoietin Concentrated
Solution. It is supplied in a sealed container.

The contents of the sealed container comply with the requirements
for Powdenfor Inje<tions orInfusiims s",ted under Parenteral
Preparations and with thefollowing requirements.

IDENTIFICATION
A. It gives the appropriate response when examined using the
conditions under Assay.

B. Comply with Identification test B as described for the
ready to use solution. Prepare solution (1) by dissolving a
quantity of powder in waterto contain 2000 ill per mL.
Prepare solution (2) by dissolving the contents of a vial of
erythropoietin for SEC system suitabl1ity EPCRS in waterto
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obtain a 0.0017% wlv solution. Add I volume of SDS-PAGE
sample buffer(concentrated) to each solution.

TESTS
Dimers and related substances of higher molecular
weight
Comply with the tests A or B described for the ready to use
solution using the following test solution.

(I) Dissolve a quantity of the powder in the mobile phase to
give a solution containing 1,000 IU of erythropoietin per mL.

Water
Not more than 4.0% w/w, Appendix IX C, Method 1.

Bacterial endotoxlns
Carry out the lestfor bacterial endotoxins, Appendix XN C.
The endotoxin limit concentration is less than 20 IV in a
volume containing 10,000 IV of Erythropoietin.

ASSAY
Carry out the Assay as described for the ready to use solution
using me following solutions:

A. In polycythaemic mice
(I) 0.2 IV per mL in phosphate-albumin buffered saline
pH 7.2 R1.

B. In norrnocythaernic mice
(I) 80 ni per mL in phosphate-albumin buffered saline
pH 7.2 RI

LABELLING
The label of the sealed container states the number of ill
(Units) contained in it.

Estradiol Transdermal Patches
Action and use
Estrogen.

DEFINITION
Estradiol Transdennal Patches contain Estradiol
Hemihydrate in a suitable matrix or reservoir presentation.

PRODUCTION
A suitable test is carried out to demonstrate the appropriate
release of estradiol.

The transdetmal patches comply Wlih the requirements stated
under Transdennal Patches and with thefollawing requirements.

Content of estradiol, C1sHz402
90.0 to 110.0% of the stated amount

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Remove the release liner from a patch, score the exposed
surface and cover the sticky surface with a small piece of
glass wool. Place the patch in a centrifuge tube and add
sufficient methanol to produce a solution containing me
equivalent of 2 mg of estradiol in 5 mL of solvent, mix with
the aid of ultrasound, shake for 15 minutes and, if necessary,
filter through a glass-fibre filter paper (Whatman GFIC is
suitable) followed by a 0.45-ttm membrane filter.

(2) 0.04% wlv of estradiol hemihydrate BPCRS in absolure
ethanol, dissolved with the aid of ultrasound.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF"., (100 mm x 100 mm)
(Merck plates are suitable).

(b) Use the mobile phase as described below.
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(c) Apply 10 pL of each solution.

(d) Develop the plate to 7 em.

(e) After removal of the plate, dry in a stream ofwann air for
5 minutes, spray with mahanolic sulfuric acid (50%) and heat
at llO° for 10 minutes. Allow to cool and examine under
uhraviolet light (366 nm).

MOBILE PHASE

2 volumes of acetone and 8 volumes of dichloromethone.

CONFIR.L\t.ATJON

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2). .

B. In the test for Uniformity of content, the chromatogram
obtained with solution (I) shows a peak with the same
retention time as the principal peak in the chromatogram
obtained with solution (2).

TESTS
Related substances
Carry out the method for liquidchromatograph)',
Appendix ill D, using the following solutions.

(1) Remove the release liners from 10 patches, score the
exposed surfaces and cover the sticky surfaces with small
pieces of glass wool. Place the patches in a flask containing
sufficient mobile phase to produce a solution containing the
equivalent of 0.01% w/v of estradiol, mix with the aid of
ultrasound for 10 minutes, shake mechanically for 1 hour
and filter through a glass-fibre filter paper (Whatman GF/C
is suitable). If the filtrate is not clear, filter it through a
membrane filter with a pore size of 0.45 11m.

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecysi/y/ silica gelfor chromatography (10 pm)
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 280 nm.

(f) Injecr 50 pL of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of the principal peak.

MOBILE PHASE

35 volumes of acetonitrile and 65 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the signal to-noise ratio for the peak due to
Estradiol is at least 10.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (I%);

the sum of the areas of any such peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%).

Disregard any peak due to diethyltoluamide.

www.webofpharma.com



III-622 Estradiol Preparations

Unifonnity of content
Comply with the requirements stated under uniformity of
content, Appendix XII C3, Test C, with respect to the
individual content of each dosage unit and using the
following method of analysis. Carry out the method for liquid
chromatography, Appendix ill D, using the following
solutions.

(1) Remove the release liner from a patch, score the exposed
surface and cover the sticky surface with a small piece of
glass wool. Place the patch in a flask containing sufficient
mobile phase to produce a solution containing the equivalent
of 0.01 % wlv of estradiol, mix with the aid of ultrasound for
10 minutes, shake mechanically for 1 hour and, if necessary,
filter through a glass-fibre filter paper (Whabnan GF/C is
suitable). Using a disposable syringe, collect part of the
supernatant liquid and filter through a membrane filter with
a pore size of 0.45 urn.

(2) Dilute 1 volume of a 0.1 % wlv solution of estradiol
hemihydrate BPCRS in acetonitrile to 10 volumes with the
mobile phase.

CHROl\-lATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used but inject 20 ....L of each solution.

DETERMINATION OF CONTENT

Calculate the content of C IsH20102 in the transdennal patch
using the decJared content of CIsH240Z in estradiol
hemihydrare BPCRS.

ASSAY
Use the average of the 10 results obtained in the test for
Unifonnity of content.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of estradiol per patch.

Estradiol Vaginal Tablets
Estradiol Vaginal Tablets from different manufacturers, whilst
complying with the requirements qf the monograph, arenot
interchangeable unless otherwise justified and authorised.

Action and use
Estrogen.

DEFINITION
Estradiol Vaginal Tablets contain Estradiol Hemihydrate.
They are formulated. so that the medicament is released over
a period of several hours.

PRODUCTION
A suitable dissolution test for lipophilic solid dosage forms is
carried out to demonstrate the appropriate release of
estradiol. The dissolution profile reflects the in vivo
performance which in turn is compatible with the dosage
schedule recommended by the manufacturer.

The vaginaltablets comply with the requirements stated under
Vag-inal Preparations and with the/ollowing requirements.

Content of estradiol, CIsH2402
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
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(1) To a quantity of powdered tablets containing the
equivalent of 0.38 mg of estradiol, add 50 mL of propan-2-01
and allow to disintegrate by stirring overnight. Centrifuge the
resulting suspension, evaporate an aliquot of 40 mL of the
supernatant to dryness and dissolve the residue in 3 mL of
propan-2-ol. Evaporate to dryness, reconstitute with 300 J.lL
of absolute ethanol to produce a solution containing the
equivalent of 0.1% w/v of estradiol, centrifuge and use the
supernatant liquid.

(2) 0.1 % wlv of esrradiol hemihydrate BPCRS in absolure
ethanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Kieselgel 60 HPTLC plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 8 em.

(e) After removal of the plate, dry in air and spray with
ethanolic sulfun'c acid (5%). Heat the plate at 1050 for
15 minutes and examine under ultraviolet light (365 nm).

MOBILE PHASE

10 volumes of acetone and 90 volumes of dichloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position, size and colour to that
in the chromatogram obtained with solution (2).

B. In the test for Uniformity of content, the chromatogram
obtained with solution (I) shows a peak with the same
retention time as me peak due to estradiol in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(1) To a quantity of powdered tablets, add absolure ethanol to
produce a solution containing the equivalent of
0.00024% wlv of estradiol. Stir for a minimum of 16 hours,
shake thoroughly, and centrifuge. Evaporate 10 mL of the
supernatant to dryness. Dissolve the residue in 1 mL of water
and add 7 mL of a mixture of 2 volumes of {Ketone and
5 volumes of toluene. Mix using a vortex mixer at 12 minute
intervals for 1 hour and allow the mixture to stand for
15 minutes before evaporating 5 mL of the organic phase to
dryness. Reconstitute the residue in 2 mL of absolute ethanol
to produce a solution containing the equivalent of
0.00086% wlv of estradiol. Centrifuge and use me
supernatant liquid.

(2) Dilute 1 volume of solution (1) to 100 volumes with
absolute ethanol.
(3) 0.0025% wlv of esrradiol hemihydrate BPCRS and
0.0000125% wlv of estrone BPCRS in absolure ethonol.
(4) Dilute 1 volume of solution (2) to 10 volumes with
absolute ethanol.

CHROMATOGRAPHIC CONDlTIONS

(a) Use a stainless steel colwnn (25 em x 4.6 mm) packed
with end-eapped oaadec.ylsilyl silica gelfor chromatography
(5 urn) (Water Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
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(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 205 run.

(I) Inject 20 ~L of each solution.

(g) When the chromatograms are recorded under the
prescribed conditions the retention time of the peak due to
estradiol is about 26 minutes.

MOBILE PHASE

450 volumes of walerand 550 volumes of acetonitrile RJ.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)J the resolution between the peaks due to
estradiol and estrone is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of ClsH2402 in each tablet using the
declared content of CIsH2402 in estradiol
hemihydrate BPCRS.

ASSAY
Use the average of the individual results determined in the
test for Uniformity of content.

STORAGE
Esttadiol Vaginal Tablets should be protected from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of estradiol.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Estradiol Hemihydrate
and:

HO

HO

I. estra-l ,3,5(1O)-triene-3,6a, l71l-triol (Sc-bydroxy
estradiol),

2. 3,17Il-dihydroxyestta-I,3,5(10)-trien-6-one (o-keto
estradiol),

3. estta-I ,3,5(1 0),6-tetraene-3,17~-diol (M-esttadiol).

Time (Minutes) Mobile phase A Mobile phase B Comment
("tovlv) (%vlv)

0-35 80--->15 20...... 85 linear gradjent

35-49 15 85 isocratic

49·50 J5..... 80 85-->20 linear gradient

50-55 80 20 re-equilibraLion

When the chromatograms are recorded under the prescribed
conditions, the retention times relative to.estradiol (retention
time about 26 min) are: impurity 2, about O.7j impurity 3,
about 0.96 and estrone, about 1.13.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between estradiol and estrone
is at least 7.0.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (I) due to impurity 3 and multiply the peak area by
the correction factor 0.3.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity 2 is not
greater than 1.5 times the area of the peak in the
chromatogram obtained 'with solution (2) (1.5%);

the area of any peak corresponding to impurity 3 is not
greater than 1.3 times the area of the peak in the
chromatogram obtained with solution (2) (1.3%),;

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (1.0%);

the sum of the areas of aU secondary peaks is not greater than
4 times the area of the principal peak in the chromatogram
obtained with solution (2) (4.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Uniformity of content
Tablets containing less than the equivalent of 2 mg and/or
less than 2% wlw of estradiol comply with the requiremems
stated under Tablets using the following method of analysis.
Carry out the method for liquidchromatographYJ
Appendix III D J using the following solutions in solvent A.

SolventA Equal volumes of acetonitrile RJ and water.

(I) Add 7 mL of solvent A to one tablet. Stir the mixture for
a minimum of 16 hours with a magnetic stirrer, dilute to
10 mL with the same solvent and centrifuge. Dilute the
supernatant liquid with solvent AJ ifnecessary, to produce a
solution expected to contain the equivalent of 0.0001% wlv
of estradiol.

(2) 0.000 I% wlv of estradiol hemihydrate BPCRS in solvent A.

(3) 0.0002% wlv of eslradiof hemihydrate BPCRS and
0.00007% wlv of estrone BPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 cm x 3.9 nun) packed
with end-capped octade<ylsilyl silica gelfor chromatagraphy
(4 um) (Nova-Pak CI8 is suitable).

(e) Use a detection wavelength of 220 om.

(I) Inject 100 ~L of each solution.

t\IOB[LE PHASE

Mobile phaseA acetonitrile.

Mobilephase B water.
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Estradiol and Norethisterone Tablets
Action and use
Estrogen.

DEFINITION
Estradiol and Norethisterone Tablets contain Estradiol
Hemihydrate and Norethisterone. They are coated.

The tablets comply with the requirements stared under Tablets and
with thefollowing requirements.

Content of estradiol, ClsH2402
95.0 to 105.0% of the stated amount,

Content of norethisterone, C2oH2602
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Add 0.2 mL of water to two tablets and shake to disperse.
Add sufficient ethanol (96%) to produce a solution containing
0.035% w/v of Norethisterone, centrifuge and use the clear
supernatant liquid.

(2) A suitable concentration of estradiol hemihydrate BPCRS
and norethiuerone BPCRS in ethanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F2 54

plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 8·cm.

(e) After removal of the plate, dry in air and spray with
ethanolic sulfurit add (5%). Heat the plate at 105° for
15 minutes and examine under ultraviolet light (365 nm).

MOBILE PHASE

J0 volumes of acetone and 90 volumes of dichloromethane.

CONFIRMATION

The chromatogram obtained with solution (1) shows two
clearly separated spots with Rc values corresponding to those
observed in the chromatogram obtained with solution (2).

B. In the test for Uniformity of content, the chromatogram
obtained with solution (1) shows two peaks having the same
retention times as those due to estradiol and norethisterone
in the chromatogram obtained with solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XlI Bl.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 500 mL of a 0.3% wlv solution of sodium lauryl
sul/are in water, at a temperature of 37°, as the medium.

PROCEDURE

Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.

(1) After 45 minutes withdraw a sample of the medium and
filter, discarding the first 5 mL of the filtrate. Use the filtered
medium.

(2) Dissolve a sufficient quantity of estradiol
hemihydrate BPCRS and norethiuerone BPCRS in methanol
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(800A) and dilute an aliquot with a 0.3% w/v solution of
sodium laurylsulfate in water; the concentration of the final
solution should be the same as that expected for solution (1).

(3) 0.0017% wlv of estradiol hemihydnueBPCRS,
0.00084% w/v of narethisterone acetal< BPCRS, 0.00066% wlv
of estrone BPCRS and 0.00034% w/v of norethisterone BPCRS
in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octadeq/silyl silica gd for chromatography
(5 pm) (Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of2 mL per minute.

(d) Use an ambient column temperature.

(ej Use a detection wavelength of 235 nm.

(I) Inject 200 ~L of each solution.

MOBILE PHASE

450 volumes of waterand 550 volwnes of acetonitrile.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution factor between each pair of
peaks (estradiol and norethlsrerone, and estrone and
norethisterone acetate) is at least 1.0.

DETERMINATION OF CONTENT

Calculate the total content of estradiol, CUJ-IZ40Z) and
norethisrerone, CzoHZ60Z) in the medium from the
chromatograms obtained and using the declared content of
C1sH,.O, in estradiol hemihyd'ateBPCRS and C,oH,.O, in
narethisterane BPCRS.

Estrone
Carry out the method for liquidchromatography)
Appendix ill D, using the following solutions.

(1) Powder 20 tablets. Add 20 mL of the mobile phase to a
quantity of the powdered tablets containing the equivalent of
5 mg of estradiol, mix with the aid of ultrasound and add
sufficient mobile phase to produce 25 mf, Centrifuge and
use the clear supernatant liquid.

(2) 0.0001% w/v of es'roll< BPCRS in the mobile phase.

(3) 0.0017% w/v of estradiol hemihyd,al< BPCRS,
0.00084% wlv of narethisterane acetal< BPCRS, 0.00066% wlv
of estrone BPCRS and 0.00034% wlv of norethisterone BPCRS
in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used) but using an injection volume of 20 IlL.
SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between each pair of
peaks (estradiol and norethisterone, and estrone and
norethisterone acetate) is at least J.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to estrone is not greater
than the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

UniformIty of content
Tablets containing less than the equivalent of 2 mg and/or
less than 2% wlw of estradiol comply with me requirements
stated under Tablets using the following method of analysis.
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Carry our the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) Add 20 mL of the mobile phase to one tablet, mix with
the aid of ulrrasound, cool, add sufficient of the mobile phase
to produce 25 mL and centrifuge. Dilute the supernatant
liquid, ifnecessary, with the mobile phase to produce a
solution containing the equivalent of 0.002% wlv of estradiol,

(2) Dissolve sufficient quantities of estradiol
hemihydrare BPCRS and norethisterone BPCRS in the mobile
phase and dilute an aliquot with the mobile phase; the
concentrations in the final solution are the same as those
expected for solution (I).

(3) 0.0011% wlv of estradiol hemihydrare BPCRS,
0.00084% wlv of norethisterone Qcelate BPCRS, 0.00066% w/v
of estrone BPCRS and 0.00034% wlv of norethiuerone BPCRS
in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may he used, but using an injection volume of 20 J.lL.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between each pair of
peaks (estradiol and norethisterone, and estrone and
norethisterone acetate) is at least 1.0.

DETERMINATION OF CONTENT

Calculate the content of C1sHz",Oz and C2oH2602 in each
tablet using the declared content of C1aHZ40Z in estradiol
hemihydrate BPCRS and the declared content of C20Hz60Z in
norethiuerone BPCRS.

ASSAY
For estradiol

For tablets conta-ining the equivalent of less than 2 mg
and/or less than 2% uVw 0/estradiol
Use the average of the individual results determined in the
test for Uniformity of content.

For tablets contaJ'ning the equifJalent of2 mg or more
and 2% W/W or more of estradiol
Weigh and powder 20 tablets. Cany out the method for
liquidchromaUJgraphy, Appendix ill D, using the following
solutions.

(I) Add 50 mL of the mobile phase to a quantity of
powdered tablets containing the equivalent of 10 mg of
estradiol, mix with the aid of ultrasound and centrifuge.
Dilute 1 volume of the clear supernatant liquid to
10 volumes with mobile phase.

(2) 0.002% w/v of estl'adiol hemihydrate BPCRS in the mobile
phase.

(3) 0.0011% wlv of estradiol hemihydrare BPCRS,
0.00084% wlv of norethisterone aulare BPCRS, 0.00066% wlv
of estrone BPCRS and 0.00034% wlv of norethisterone BPCRS
in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used, but using an injection volume of 20 J.1L.
SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between each pair of
peaks (estradiol and norethisterone, and estrone and
norethisterone acetate) is at least 1.0.

Estradiol Preparations 111-625

DETERMINATION OF CONTENT

Calculate the total content of estradiol, ClsHz402, in the
tablets using the declared content of CIsH2402 in estradiol
hemihydrare BPCRS.

For norethisterone
Use the average of the individual results determined in the
test for Uniformity of content.

STORAGE
Estradiol and Norethisterone Tablets should be protected
from light.

LABELLING
The quantity of Estradiol Hemihydrate is stated in terms of
the equivalent amount of estradiol.

IMPURITIES
The impurities limited by the requirements of this
monograph include:

A. Estrone.

Estradiol and Norethisterone Acetate
Tablets
Action and use
Estrogen.

DEFlNTI10N
Estradiol and Norethisterone Acetate Tablets contain
Estradiol Hemihydrate and Norethisterone Acetate. They are
coated.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of estradiol, C UJ IZ40 z and norethlsterone
acetate, CnHzs03

Content lmits

Norelhlsterone NOfelhislerone
Esltadiol Acelate EslIadiol Acelale
mg mg % of staled amount % of statedamount

2 1 95.010105.0 92.510105.0

95.010105.0 92510105.0

0.5 95.010105.0 92.510105.0

0.5 0.1 95.0 to 105.0 90.0 to 105.0

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(I) Add 0.2 mL of water to two tablets and shake to disperse.
Add sufficient ethanol (96%) to produce a solution containing
0.035% wlv of Ncrethisterone Acetate, centrifuge and use
the clear supernatant liquid.

(2) A suitable concentration of estradiol hemihydrare BPCRS
and norethisterone acetate BPCRS in ethanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F254

plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.

www.webofpharma.com



1II-626 Estradiol Preparations

(e) After removal of the plate, dry in air and spray with
ethanolic sulfuric acid (5%). Heat the plate at 1050 for
15 minutes and examine under uliTuv;"ulei lighi (365 nm).

MOBILE PHASE

10 volumes of acetone and 90 volumes of dichloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (1) shows two clearly separated spots.

CONFIRJ\lATION

The two principal spots in the chromatogram obtained with
solution (1) correspond in position and colour to those in the
chromatogram obtained with solution (2).

B. In the test for Uniformity of content, the chromatogram
obtained with solution (1) shows two peaks having the same
retention times as the peaks due to estradiol and
norethisterone acetate in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution USI jor tablets and capsules,
Appendix xn Bl.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 500 mL of a 0.3% wlv solution of sodium lauryl
sulfate, at a temperature of 37°, as the medium.

PROCEDURE

Carry out the method for liquid chromawgraphy,
Appendix III D, using the followLng solutions.

(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with a 0.3% wlv
solution of sodium lauryl sulfate ifnecessary, to produce a
solution expected to contain 0.0001 % wlv of estradiol.

(2) Dissolve sufficient quantities of estradiol
hemihydrate BPCRS and norethisterone lU:etate BPCRS in a
0.3% wlv solution of sodium laurylsulfate and dilute with a
sufficient volume of a 0.3% wlv solution of sodium lauryl
sulfate to produce concentrations in the final solution the
same as those expected for solution (1).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped IXtaduylsilyl silica gelfor chromarography
(5 urn) (Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of2 mLper minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 235 om.

(I) Inject 200 ~L of each solution.

MOBILE PHASE

450 volumes of walerand 550 volumes of acetonitrile.

SYSTEM SUITABIliTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between each pair of
peaks (estradiol and norethlsrerone, and estrone and
norethisterone acetate) is at least 1.0.

2022

DETERMINATION OF CONTENT

Calculate the total content of estradiol, ClsHz402J and of
norethisterone acetate, C22Hzs031 in the medium using the
declared content of ClsHz40Z in estradiol hemihydrate BPCRS
and the declared content of CZ2Hzs03 in norethisterone
acetate BPCRS.

Estrone and norethisterone
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions in mobile phase.

(1) Add 20 mL of the mobile phase to a quantity of the
powdered tablets containing 5 mg of Estradiol, mix with the
aid of ultrasound and add sufficient mobile phase to produce
25 mL Centrifuge and use the clear supernatant liquid.

(2) Add 20 mL of the mobile phase to a quantity of the
powdered tablets containing 2.5 mg of Norethisterone
Acetate, mix with the aid of ultrasound and add sufficient
mobile phase to produce 25 mL Centrifuge and use the
clear supernatant liquid.

(3) 0.000I % w/v of estrone BPCRS.
(4) 0.00005% wlv of norethisterone BPCRS.
(5) 0.0017% w/v of estradiol hemihydrate BPCRS,
0.00084% w/v of norethisterone acetate BPCRS, 0.00066% wlv
of estrone BPCRS and 0.00034% wlv of norahiuerone BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used but injecting 20 p.L of each solution.

SYSTEM SUITABlLlTY

The test is not valid unless, in the chromatogram obtained
with solution (5), the resohuion faaor between each pair of
peaks (estradiol and norethisterone, and estrone and
norethisterone acetate) is at least 1.0.

LIMITS

In the chromatogram obtained with solution (1) quantify the
area of any peak due to estrone using the principal peak in
the chromatogram obtained with solution (3).

In the chromatogram obtained with solution (2) quantify the
area of any peak due to norethisterone using the principal
peak in the chromatogram obtained with solution (4).

Content or Urnfls

Eslradiol Norelhislerone Acetate Estrone Norelhisterone
mg mg % %

2 0.5 0.5

0.5 0.5

0.5 0.5 0.5

0.5 0.1 0.5 1.0

Uniformity of content
Tablets containing less than 2 mg andlor less than 2% wlw
of estradiol or less than 2 mg and/or less than 2% w/w of
Norethisterone Acetate comply with the requirements stated
under Tablets using the following method of analysis. Carry
out the method for liquidchromarography, Appendix ill D,
using the following solutions.

(1) Add 20 mL of the mobile phase to one tablet, mix with
the aid of ultrasound, cool, add sufficient of the mobile phase
to produce 25 mL and centrifuge. Dilute the supernatant
liquid if necessary, with the mobile phase to produce a
solution containing the equivalent of 0.002% wlv of estradiol.
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(2) Dissolve sufficient quantities of estradiol
hemihydrate BPCRS and norethisterone acelate BPCRS in me
mobile phase and dilute with sufficient mobile phase to
produce concentrations in the final solution the same as
those expected for solution (1).

(3) 0.0017% w/v of estradiol hemihydrate BPCRS,
0.00084% w/v of norethiscerone acetate BPCRS, 0.00066% wlv
of estrone BPCRS and 0.00034% wlv of norethisterone BPCRS
in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used but injecting 20 ilL of each solution.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between each pair of
peaks (estradiol and norethisrerone, and estrone and
norelhisterone acetate) is at least 1.0.

DETERMINATION OF CONTENT

Calculate the content of CIsH2402 and of C22H2S03 in each
tablet using the declared content of ClsH2402 in estradiol
hemihydnueBPCRS and the declared content of C22H2803 in
norethisterone acetate BPCRS.

ASSAY
For estradiol

For tablets containing less than 2 mg and/or less than
2% w1w ofestradiol
Use the average of the 10 individual results obtained in the
test for Uniformity of content.

For tablets containing 2 mg or more and 2% uVw or
more ojestradiol
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D J using the following
solutions in the mobile phase.

(I) Add 50 mL of the mobile phase to a quantity of
powdered tablets containing the equivalent of 10 mg of
estradiol, mix with the aid of ultrasound and centrifuge.
Dilute 10 mL of the clear supernatant liquid to 100 mL with
the mobile phase.

(2) 0.002% wlv of estradiol hemihydrate BPCRS.

(3) 0.0017% wlv of estradiol hemihydrate BPCRS,
0.00084% w/v of norethisterone acetate BPCRSJ 0.00066% wlv
of estrone BPCRS and 0.00034% wlv of norethisterone BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used but injecting 20 JlL of each solution.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (5), the resolution factor between each pair of
peaks (estradiol and norethisterone, and estrone and
norethisterone acetate) is at least 1.0.

DETERl\-UNATION OF CONTBNT

Calculate the content of ClsH2402 in each tablet using the
declared content of CIsH2402 in estradiol
hemihydmte BPCRS.

For norethisterone acetate

For tablets containing less than 2 mg ancllor less than
2% wIw ofestradiol
Use the average of the individual results determined in the
test for Uniformity of content.

Estramustine Preparations 111-627

STORAGE
Estradiol and Norethisterone Acetate Tablets should be
protected from light.

LABELLING
The label states the quantity of estradiol hemihydrate in
terms of the equivalent amount of estradiol.

IMPURITIES
The impurities limited by me requirements of this
monograph include:

A. Estrone,

B. Norethisterone.

Estramustine Phosphate Capsules
Action and use
Cytotoxic alkylating agent.

DEFINITION
Estrarnustine Phosphate Capsules contain Estrarnustine
Sodium Phosphate.

The capsules comply with the requirements statedunder Capsules
and with thefollowing requirements.

Content of estramustine phosphate, C 23H32ChNOJ>
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the contents of the capsules
containing the equivalent of 0.2 g of Estramustine Phosphate
with 10 mL of methanol, filter and evaporate the filtrate to
dryness. The infrared absorption spectrum of the residue,
Appendix IT AJ is concordant with the reference spectrum of
estramustine sodium phosphate (RS 128). In preparing the
potassium bromide disc precautions should be taken to
exclude moisture and avoid excessive grinding; if necessary
heat the prepared disc at 90 0 for 2 minutes.

B. A 1% w/v solution of the residue obtained in test A yields
the reactions characteristic of sodium salts, Appendix VI.

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A) using the following solutions in a mixture of
I volume of triethylamine and 49 volumes of methanol.
(I) 4.0% w/v of the residue obtained in test A for
Identification.

(2) 0.020% w/v of the residue obtained in test A for
Identification.

(3) 0.080% w/v of J7p,17'P-bis{3-{bis(2-<:hloroethylj
carbamoy/oxy]estral.3.5(JO)-ln"enylj pyrophosphate BPCRS.
(4) 0.040% of estramustine BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 10 ul, of each solution:

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air, spray with
methanolic sul/un'c acid (20%) and heat at 110° for
10 minutes.

MOBILE PHASE

Equal volumes of butan-2-one, propan-2-01 and uiethylomine
hydrogen carbonau solution.
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LI~UTS

In the chromatogram obtained withsolution (I):

any secondary spot due to 17~,17'Jl-bis{3-[bis(2-cbloroethyl)

carbamoyloxy]estral,3,5(1O)-teienyl} pyrophosphate is not
moreintense than the corresponding spot in the
chromatogram obtained with solution (3) (2%);

anysecondary spot due to estramustine is not moreintense
than the corresponding spot in the chromatogram obtained
with solution (4) (I %);

Any other secondary spot is not more intense than the spot in
the chromatogram obtained with solution (2) (0.5%).

ASSAY
Shake a quantity of the mixed contents of 20 capsules
containing the equivalent 0£0.28 g of Estramustine
Phosphate with 20 mL of water,dilute to 50 mL with water
and filter. Dilute 5 mL of the filtrate to 100 mL with ethanol
(50%) and measure the absorbance of the resulting solution at
the maximum at 275 run, Appendix II B. Calculate the
content of C23HJ2ChN06P taking 15.4 as the value of
ACl%J 1 em) at the maximum at 275 nm.

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amount of estramustine phosphate.

Estriol Cream
Action and use
Estrogen.

DEFINITION
Estriol Cream contains Estriol in a suitable basis.
Thecream complies with the requirements statedunder Topical
Semi-solid Preparations and with thefollowing requirements.

Content of estriol, C1sH2,,03

95.0 to 105.0% of the stated amount

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix IIIA, using the following solutions in methanol.
(I) To a quantity of cream containing 2 mg of Estriol add
50 mL of solvent, heaton a water bathand mix until the
cream has completely dispersed, cool the contents in ice,
centrifuge and use the supernatant liquid.
(2) 0.004% wlv of estriol BPCRS.
(3) 0.004% wlv each of esrriol BPCRS and
prednisolone BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel 60 high performance precoated plate
(Merck HPTLC silica gel 60 is suitable).

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.
(d) Develop the plate to 15 em.

(e) After removal of the plate,dry the plate in a horizontal
position at 10010 105°. Dilute 2 mL of sulfuric acid 10
100 mL with ethanol (96%) and spray the solution evenly
onto the plate. Examine the plate in daylight.

MOB(LE PHASE

10 volumes of methanol and 90 volumes of dichloromethane.
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SYSTEM SUITABIUTY

The test is not validunless the chromatogram obtained with
solution (3) showstwo dearlyseparated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) is similar in position, colour and size to that in
the chromatogram obtained withsolution (2).
B. In the Assay, the chromatogram obtained with solution
(l) showsa peakwith the sameretention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 3.5 to 4.5, Appendix V L.
Disperse 109 of the cream in 10 mL of water, with
continuous stirring throughout the pH determination.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in mezhanol.
(l) To a quantity of cream containing 0.5 mg of Esteiol add
20 mL of solvent, heat on a water bath and mix until the
Cream has completely dissolved) allow to coot to room
temperature and add sufficient solvent to produce 25 mL.
Cool the contentsin ice for IS minutes, centrifuge and use
the supernatant liquid.
(2) Dilute 5 volumes of solution (I) to 100 volumes, further
dilute 10 volumes of this solution to 100 volumes.
(3) Dilute 10 volumes of solution (2) 10100 volumes.

(4) 0.01% wlv of es,rioI impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with o<tadecylsilyl silica gelfor chromatography (5 IUD}
(Nucleosil CI8 is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flow rate of J mL per minute.
(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 280 run.

(0 Inject I00 ~L of each solution.

MOBILE PHASE

5 volumes of metharwl, 38 volumes of acetonitrile and
57 volumes of waler.
For solutions (3) and (4), when thechromatograms are
recorded underthe prescribed conditions, the retention times
for estriol and 16-epi-estriol are about 5 minutes and about
7 minutes respectively.

SYSTEM SUITABIUTY

The test is not valid unless, (a) in the chromatogram
obtained with solution (4), the resoludon faaor between the
peaks due to estriol and 16-epi-estriol is at least 2.5 and (b)
in the chromatogram obtained with solution (3) the signal-to
noise ratio of the principal peak is at least 10.

LIMITS

In the chromatogram obtained with solution (1):
the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any seamdary peaks is not greater than
twice the principal peakin the chromatogram obtained with
solution (2) (1%).
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Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(3) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in methanol.
(t) To a quantity of cream containing 0.5 mg of Estriol add
20 mL of methanol, heat on a water bath and mix until the
cream has completely dispersed, allow to cool to room
temperature and add sufficient methanol to produce 25 ml.,
transfer to a centrifuge tube and cool me contents in ice for
15 minutes, centrifuge and dilute 5 volumes of the
supernatant liquid to 100 volumes with methanol.
(2) 0.000 I% wlv of estriol BPCRS.

(3) 0.01 % wlv of "en"ol impun·ty standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to estriol and 16-epi-estriol is at least 2.5.

DETERMINATION OF CONTENT

Calculate the content of C 1sH2403 in the cream using the
declared content of C .Jf240J in estriol BPCRS.

Ethambutol Oral Solution
note: This monograph has been developed to rover unhcensed
fonnulations.

Action and use
Antituberculosis drug.

DEFINITION
Ethambutol Oral Solution is a solution of Ethambutol
Hydrochloride in a suitable flavoured aqueous vehicle.

The oralsolution complies with the requirements stated under Oral
Liquids and with thefollowing requirements. Where approf»iate,
the oralsolution also complies with the requirements stared under
Unlicensed Medicines.

Content of ethambutol hydrochloride,
CtoH,.,N,O,,2HCI

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

B. To 10 mL of the oral solution add 2 mL of a 1% w/v
solution of capper(ll) sulfa.. followed by I mL of 1M sodinm
hydroxidej a blue colour is produced.

TESTS
2-Arninobutan-l-ol
Carry out the method for thin-layer chromatography,
Appendix In A, using the following solutions.

(I) Dilute a quantity of the oral solution comaining 0.5 g of
Ethambutol Hydrochloride '0 10 mL with methanol.
(2) 0.05% wlv of 2-aniinobutan-l-ol in methanol.
(3) Equal volumes of solutions (I) and (2).

Ethambutol Preparations 111-629

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(0) Use me mobile phase as described below.

(c) Apply 2 ~IL of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, allow it to dry in air, heat at
110° for 10 minutes and cool; spray with ninhydrin
solution Rl and heat at 110° for 5 minutes.

MOBILE PHASE

10 volumes of 135M ammonia, 15 volwnes of waterand
75 volumes of methanol.

SYSTEi\l SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two dearly separated spots.

LIMITS

In me chromatogram obtained with solution (1):

any spot corresponding to 2-aminobutan-l-ol is not more
intense that the spot in the chromatogram obtained with
solution (2) (I %).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.

(1) Dilute a weighed quantity of the oral solution containing
80 mg of Ethambutol Hydrochloride with sufficient of a
mixture of 10 volumes of acetonitrile Rl and 90 volumes of
waterto produce 100 mL.

(2) 0.08% wlv of ethambutol hydro<hloride BPCRS in a
mixture of 10 volumes of auumitrile and 90 volumes of water

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 cm x 4.6 mm) packed
with octatlecylsi/yl saica gel!orchromatagraphy (5 1'J1l) (ACE
Excel Super CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 210 nm.

(l) Inject 10 pL of each solution.

When the chromatograms are recorded under the prescribed
conditions, the retention time of ethambutol is about
2.3 minutes.

MOBILE PHASE

10 volumes of acetonitrile Rl and 90 volumes of a 0.21 % w/v
solution of potassium dihydrogen orthophosphate containing
0.1 % w/v of triethylamine.

DETERMINATION OF CONTENT

Determine the weight permL of the oral solution,
Appendix V G, and calculate the content of
C 1oH24N'202,2HCI, weight in volume, using the declared
content of C1oHz4.N'zOz,2HCl in ethambutol
hydrochloride BPCRS.

IMPURITIES
The impurity limited by the requirements of this monograph
is: 2-arninobutan-l-ol.
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Ethambutol Tablets
Action and usc
Antituberculosis drug.

DEFINITION
Ethambutol Tablets containEthambutol Hydrochloride.
The tablets comply with the requirements statedunder Tablets and
with thefol/bwing requirements.

Content of ethambutol hydrochloride,
C toH,..N,O,,2HCI

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract a quantity of the powdered tablets containing
50 mg of ethambutol hydrochloride with 5 mL of methanol,
filter and evaporate the filtrate to dryness. The infrared
absorption spectrum of the residue, Appendix IT A, is
concordant with me reference spectrum of ethambutol
hydrochloride (RS 134).
B. Shakea quantity of the powdered tablets containing 0.1 g
of ethambutol hydrochloride with 10 mL of water, filter and
add to the filtrate 2 mL of a 1% wlv solution of copper(JI)
sulfatefollowed by I mL of 1M sodium hydroxide. A blue
colour is produced.

2-Amlnoburanol
Carry out the method for thin-layer chromatography,
Appendix ill A, using silica gel G as the coatingsubstance
and a mixture of 10 volwnes of 13.5Mammonia, 15 volumes
of waterand 75 volumesof muhaoolas the mobile phase"
Apply separately to the plate 2 Il1. of each of the following
solutions. For solution (1) shake a quantity of the powdered
tablets containing 0.50 g of ethambutol hydrochloride for
5 minutes with sufficient methanolto produce 10 mL
Solution (2) contains 0.050% wlv of 2-aminobutan-I-<JI in
methanol. Afterremoval of the plate,allow it to dry in air,
heat at 1100 for 10 minutes, cool, spray with ninhydn'n
solution RI and heat at HOD for 5 minutes. Anyspot
corresponding to 2-aminobutanol in the chromatogram
obtainedwithsolution (1) is not more intense than the spot
in the chromatogram obtained with solution (2) (I %).

ASSAY
Weigh and powder 20 tablets. Add 20 mL of 2M sodium
hydroxide to a quantity of the powdered tablets containing
0.2 g of ethambutol hydrochloride, mix with the aid of
ultrasound for 5 minutes and extract with three successive
25 mL quantities of a mixture of 3 volumes of chlorofonn and
1 volume of propan-2-0/. Filtereach extract successively
through the same filter consisting of anhydrous sodium sulfate
on an absorbent cotton plug moistened with a mixture of
3 volumes of chlorofonn and 1 volume of propan-2-o1 and
wash the plug with 10 mL of the same solventmixture.
Add 100 mL of anhydrous acetic acid to the combined
extracts and washings and carry out Method I for non
aqueous titration, Appendix vrn A, using I-naphtholbenzein
solution as indicator. Each mLof a.1M perchlon'c acid VS is
equivalent to 13.86 mg of C,oH24N,O,,2HCI.
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Ethanolamine Oleate Injection
DE!'INITION
Ethanolamine OleateInjection is a sterile solution containing
5% w/v of Ethanolamine Oleate,prepared by the interaction
of Ethanolamine and OleicAcid, in Water forInjections.
The injection complies with the requirements Slated under
Parenteral Preparations and with thefollowing requirements.

Content of oleic acid, ClsHJ40Z
3.9 to 4.5% wlv.

Content of ethanolamine, CZH7NO

0.85 to 0.95% wlv.

TESTS
Alkalinlty
pH, 8.0 to 9.0, Appendix V L.

ASSAY
For oleic acid
To 10 mL add 20 mL of 0.05'" sulfuric acid VS and extract
with three 25 mLvolumes of chlorofonn, washing each extract
with the same 10 mL of water. Reserve the aqueous solution
and washings for the Assay for r thanolamine. Evaporate the
combined extracts to dryness, Jissolve the residue in ethanol
(96%) previously neutralised to phenolphthalein solution Rl
and titrate with a.1M sodium hydroxide VS using
phenolphthalein solution Rl as indicator. Each mL of a.1M
sodium hydroxide VS is equivalent to 28.25 mg of ClsH3402.

For ethanolamine
Titrate the excess of acid in the combinedaqueoussolution
and washings reserved in the Assay for oleic acid with a.1M
sodium hydroxide VS usingmethyl orange solution as indicator.
Each mL of 0.05'" sulfuric acid VS is equivalent to 6.108 mg
ofC2H,NO.

STORAGE
Ethanolamine OleateInjection should be protected from
light.

Ethinylestradiol Tablets
Action and use
Estrogen.

DEFINITION
Ethinylestradicl Tablets contain Ethinylestradiol.

The tablets comply with the requirements scated under Tablets and
with thefollowing requirements.

Content of ethinylestradiol, CZoH240Z
90.0 to 110.0%of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
0.25 mg of Ethinylestradiol with four 20-mL quantities of
(lalOne, filter each extract in tum, evaporate the combined
filtrates to dryness on a water bath in a current of nitrogen
and dissolve the residue in 0.25 mL of autone.
(2) 0.1% wlv of ethinylesrradiol BPCRS in acetone.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gel.

(b) Use the mobile phase as described below.

(c) Apply 20 Il1. of each solution.
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(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air, spray with ethanolk
suifun"c acid(20%), heat at I 10" for I0 minutes and examine
under ultraviolet light (365 nm) and in daylight.

MOBILE PHASE

10 volumes of ethanol (96%) and 90 volumes of toluene.

CONFIRMATION

By each method of visualisation the principal spot in the
chromatogram obtained with solution (1) corresponds in
position and colour to that in the chromatogram obtained
with solution (2).

B. Triturate a quantity of the powdered tablets containing
0.1 mg of Ethinylestradiol with 0.5 mL ofO.IM sodium
hydroxide and 5 mL of water, allow to stand for 5 minutes,
fiher, acidify the filtrate with 0.15 mL of ,u!/Uri< acid, add
3 mL of ether, shake and allow to separate. Evaporate the
ether layer to dryness and heat the residue on a water barn
for 5 minutes with 0.2 mL of glacial acetic acid and 2 mL of
orthophosphoric acid. A pink colour with an intense orange
fluorescence is produced.

TESTS
Uniformity of content
Tablets containing less than 2 mg andlor less than 2% w/w
of Ethinylestradiol comply with the requirements stated
under Tablets using the following method of analysis. Carry
out the method for Iiquid chromatography, Appendix ill D,
using the following solutions.

(1) Add 2 mL of the mobile phase to one tablet, allow to
stand for 5 minutes, mix with the aid of ultrasound for
5 minutes and centrifuge. Dilute the supernatant liquid will.
the mobile phase, if necessary, to produce a solution
expected to contain 0.0005% wlv of Ethinylestradiol.

(2) 0.0005% wlv of ethinylestradiol BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with end-copped oaade<ylsi(yl silica gelfor chromawgraphy
(5 urn) (Zorbax ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute,
(d) Use an ambient column temperature.

(e) Use a detection wavelength of 280 nm.

(I) Inject 20 1'1. of each solution.

MOBILE PHASE

40 volumes of waterand 60 volumes of acetonitrile.

DETERMINATION OF CONTENT

Calculate me content of C2oH24.02 in each tablet. using the
declared content of C,.H,.O, in etlu'nyksrradiol BPCRS.

ASSAY
Use the average of the individual results determined in me
test for Uniformity of content.

STORAGE
Ethinylestradioltablets should be protected from light.

Ethosuximide Preparations 111-631

Ethosuximide Capsules
Action and use
Antiepileptic.

DEFINITION
Ethosuximide Capsules contain Ethosuximide.

The capsules cqmplywith the requirements statedunderCapsules
and with thefollowing requirements.

Content of ethosuximide, C7HllN02

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Heat a Quantity of the contents of the capsules containing
0.1 g of Ethosuximide with 0.2 g of resorcinal and 0.1 mL of
sulfun·c acid at 1400 for 5 minutes, add 5 mL of water, make
alkaline with 5.\1 sodium hydroxide and add 0.2 rnL to a large
volume of water. A bright green fluorescence is produced.

B. To a quantity of the contents of the capsules containing
0.5 g of Ethosuximide add 15 mL of a 40% wlv solution of
sodium hydroxide. Boil under a reflux condenser for
30 minutes, cool, acidify with hydrochloric add and extract
with three 30 mL quantities of ether. Wash the combined
extracts with 5 mL of waterand evaporate to dryness.
The meltingpoint of the residue, after recrystaUisation from
toluene and petroleum spin·c (boiling range) 4Cf UJ 6Cf), is about
102', Appendix V A.

ASSAY
Weigh 20 capsules. Open the capsules carefully without. loss
of shell material, express as much of the contents as possible
and reserve the expressed material. Wash the shells with
ether, discard the washings, allow the shells to stand at room
temperature until the ether has evaporated and weigh.
The difference between the weights represents the weight of
the total contents. Dissolve a quantity of the contents
containing 0.2 g of Ethosuximide in 30 mL of
dimelhylfonnamide and carry out Method II for non-aqueous
titration, Appendix VIll A, using magneson solution as
indicator and O.IM tarabutylammonium hydroxUle VS as
titrant. Each mL of 0.1M telrabutylammonium hydroxide VS is
equivalent to 14.12 mg of C7HIlNO,.

Ethosuximide Oral Solution
Action and use
Antiepileptic.

DEFINITION
Ethosuximide Oral Solution is a solution of Ethosuximide in
a suitable flavoured vehicle.

The oralsolution complies with the requirements Slated underOral
Liquidsand Wlih thefollowing requirements.

Content of ethosuximide, G,HIlNO,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract a quantity containing 0.5 g of Ethosuximide with
two 30 mL quantities of chloroform, filter the combined
extracts through absorbent cotton and evaporate the filtrate
to dryness. Heat 0.1 g of the residue with 0.2 g of resorcinol
and 0.1 mL of sulfuric acid at 1400 for 5 minutes, cool, add
5 mL of water, make alkaline with 5M sodium hydroxide and
add 0.2 mL to a large volume of warer. A bright green
fluorescence is produced.
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B. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as that due to
ethosuximide BPCRS in the chromatogram obtained with
solution (I).

ASSAY
Carry out the method for gas chromatography,
Appendix mBJ using the following solutions. For solution
(I) add 2 rnL of a 3.0% wlv solution of dimethyl phthalate
(internal standard) in chlorofonn to 25 mL of a 0.2% wlv
solution of ethosuximide BPCRS in chloroform. Prepare
solution (2) in the same manner as solution (3) but omit the
internal standard. For solution (3) add 10 mL of waterand
2 g of sodium hydrogen carbonate [0 a weighed quantity of the
oral solution containing 0.25 g of Ethosuximide and extract
with five 25 mL quantities of chlor%nn, washing each extract
with the same 10 mL of water. To the combined extracts add
10 mL of the internal standard solution, shake with 109 of
anhydrous sodium sulfate and filter.

The chromatographic procedure may be carried out using a
glass column (1.5 rn x 4 rom) packed with acid-washed,
silanised diatomaceous support (80 to 100 mesh) coated with
3% w/w of cyanopropylmethyl phenyl methyl silicone fluid
(OY-225 is suitable) and maintained at 165°.

Determine the weight permL of the oral solution,
Appendix V G, and calculate the content of C7HIIN021
weight in volwne, using the declared content of C7H llN02
in ethosuximide BPCRS.

Etodolac Capsules
Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Etodolac Capsules contain Etodolac,

The capsules comply with the requirements statedunderCapsules
and with thefollowing requirements.

Content of etodo1ac C17HnN03

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the contents of the capsules containing
about 0.1 g of Btodolac add 4 mL of O.OIM hydrochloric acid
and mix with the aid of ultrasound for 5 minutes, shaking
occasionally, centrifuge for 10 minutes, discard me
supernatant liquid and wash the residue with 4 mL of water.
Shake to disperse, centrifuge for 10 minutes and discard the
supernatant liquid. Add 4 rnL of O.OIM sodium hydroxide to
the residue and mix with the aid of ultrasound for 5 minutes,
shaking occasionally and centrifuge for 10 minutes. Transfer
the supernatant liquid to a second centrifuge tube) add about
I mL of O.IMhydrochloric acid (the pH of the supernatant
liquid should be 2 or less). Centrifuge for 10 minutes,
discard the supernatant liquid and wash the residue with
4 mL of water, shake to disperse and centrifuge for
10 minutes. Discard the supernatant liquid and dry the
residue at 1050 for 1 hour. The infrared absorption spectrum of
the residue, Appendix IT A, is concordant with the reference
spectrum of etodolac (RS 139).
B. In the Assay, the chromatogram obtained with solution
(I) shows a peak with the same retention time as the peak
due to etodolac in the chromatogram obtained with
solution (2).
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TESTS
Dissolution
Comply with. the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules)
Appendix xn BI, using as the medium 900 mL of phosphate
buffer pH 7.5 and rotating the basket at 100 revolutions per
minute. Withdrawal 0 mL sample of the medium and
measure the absorbanu of the filtered sample, suitably diluted
if necessary, at the maximum at 278 run, Appendix II B.
Measure the absorbance of a suitable solution of
etodolac BPCRS prepared by dissolving 30 rng in 100 mL of
the dissolution medium and diluting to a suitable volume
with me dissolution medium and using dissolution medium
in the reference cell. Calculate the total content of erodolac,
Cl7H21NOJ in the medium from the absorbances obtained
and from the declared content of CI7H21NOJ in
etodolac BPCRS.

Related substances
Carry out the method for thin-layer chromatography,
Appendix lITA, using a silica gel F2 54 precoated plate
(Merck silica gel 60 F254 plates are suitable), previously
activated by heating at 1050 for 1 hour, and a mixture of
0.5 volumes of glacial acetic acid, 30 volwnes of absolute
ethanol and 70 volumes of toluene as the mobile phase. Place
the plate in an unlined tank containing a solution prepared
by dissolving 0.5 g of L-ascorbi<; acid in 20 mL of water and
adding 80 mL of methanol. Allow the solution to ascend
1 em above the line of app'ication on the plate) remove the
plate and allow it to dry for a; least 30 minutes. Apply
separately to the plate 10 flL 01 each of the following
solutions in acetone. For solution (I) shake a quantity of the
contents of the capsules containing 0.2 g of Etodolac with
20 mL of acetone, mix with the aid of ultrasound for
5 minutes and filter. For solution (2) dilute 1 volume of
solution (1) to 200 volumes with acetone and for solution (3)
dilute 1 volume of solution (2) to 2 volumes with acetone.
After removal of the plate, allow it to dry in air and examine
under ultraviolet light (254 nm). Any secondary spot in the
chromatogram obtained with solution (1) is not more intense
than the spot in the chromatogram obtained with solution (2)
(0.5%) and not more than one such spot is more intense
than the spot in the chromatogram obtained with solution (3)
(0.25%).

Etodolac acid dimer
Carry out the method for thin-layer chromatography,
Appendix ill A, using a silica gel F254 precoared plate
(Merck silica gel 60 F254 plates are suitable), previously
activated by heating at 1050 for 1 hour, and a mixture of
3 volumes of glacial acetic acid, 17 volumes of 1,4-dioxan and
60 volumes of toluene as the mobile phase. Place me plate in
an unlined tank. containing a solution prepared by dissolving
0.5 g of L-ascorbi<; acid in 20 mL of waterand adding 80 mL
of melhanol. Allow the solution to ascend 1 em above the.line
of application on the plate, remove the plate and allow itto
dry for at least 30 minutes. Apply separately to the plate
20 ~L of each of the following solutions. For solution (I)
shake a quantity of the contents of the capsules containing
0.6 g of Etodolac with 20 mL of acetone, mix with the aid of
ultrasound for 5 minutes and filter. Solution (2) contains
0.003% w/v of etodolac add dimer BPCRS in acetone. After
removal of me plate, allow it to dry in air and examine under
ultraviolet light (254 nm). Any secondary spotin the
chromatogram obtained with solution (1) corresponding to
the acid dimer is not more intense than the spot in the
chromatogram obtained with solution (2) (0.1 %).
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Total methyl analogue impurities
Carry out the method for liquidchromatography,
Appendix ill D, using me following solutions. For solution
(1) shake a quantity of the contents of the capsules
containing 0.1 g of Etodolac with 40 mL of methanol, mix
with the aid of ultrasound for 5 minutes, filter and dilute
10 mL of the filtrate to 25 mL with water. For solution (2)
dilute 1 volume of a solution containing 0.025% w/v each of
etodolac I-methyl analogue BPCRS and erodolac 8-methyl
analogue BPCRS in methanol to 50 volumes with water.
The chromatographic procedure may be carried out using
(a) a stainless steel column (20 em x 4.6 mm) packed with
octade<ylsily/ silica gelfor chromatography (5 pm} (Spherisorb
ODS 1 is suitable), (b) a mixture of 13 volumes of
acetonitrile, 19 volumes of methanoland 68 volumes of a
1.74% w/v solution of dipotassium hydrogen orthophosphate as
the mobile phase with a flow rate of 1.0 mL per minute and
(c) a detection wavelength of 225 nm, Adjust the mobile
phase, if necessary, [0 give a retention time of 14 to
20 minutes for etodolac. The order of elution of peaks in the
chromatogram obtained with solution (2) is etodolac
8-methyl analogue and etodolac I-methyl analogue.
For solution (1) aUow the chromatography to proceed for
twice the retention time of the principal peak.

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution factorbetween the two methyl
analogue impurities is at least 0.75.

Calculate the percentage content of erodolac I-methyl
analogue and etodolac 8-methyl analogue in etodolac by
reference to the corresponding peaks in the chromatogram
obtained with solution (2). The total content is not greater
than 1.0%.

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions. For solution
(1) shake a quantity of the mixed contents of 20 capsules
containing 50 mg of Etodolac with about 70 mL of
O.IM sodium hydroxide for 30 minutes, dilute to 100 mL with
O.IM sodium hydroxide, mix and filter through a glass-fibre
filter (Whatman GF/C is suitable) and dilute 2 mL of the
filtrate to 100 mL with the mobile phase. For solution (2)
dilute 2 mL of a 0.05% w/v solution of ecodolac BPCRS in
O.IM sodium hydroxide to 100 mL with the mobile phase.
For solution (3) add 2 mL of a 0.05% w/v solution of
erodolac I-methyl anologue BPCRS in OJM sodium hydroxide to
2 mL of a 0.05% w/v solution of ewdolac BPCRS in
O.IM sodium hydroxide and dilute to 100 mL with the mobile
phase.
The chromatographic procedure may be carried out using
(a) a stainless steel column (12.5 cm x 4.6 mm) packed
with octadecylsily/ silica gelfor chromatography (5 pm)
(Spherisorb ODS 1 is suitable), (b) a mixture of 45 volumes
of acetonitrile and 55 volwnes of phosphate bufferpH 4.75 as
the mobile phase with a flow rate of 1 mL per minute and
(c) a detection wavelength of 225 run.

The test is not valid unless the resolution factor between
etodolac and erodolac .l-methyl analogue in the
chromatogram obtained with solution (3) is at least 1.5.

Calculate the content of C l1H21N03 using the declared
content of C17H21N03 in ewdolac BPCRS.

Etoposide Preparations III-633

Etoposide Capsules
Action and use
Inhibitor of DNA topoisomerase type II; cytotoxic.

DEFINITION
Etoposide Capsules contain a solution of Etoposide in a
suitable water-miscible vehicle.

The capsules comply with the requirements statedunderCapsules
and with thefollowing requirements.

Content of etoposide, C29HJ20n
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Add a quantity of the contents of me capsules containing
0.1 g of Etoposide to a separating funnel containing 100 mL
of water, extract with two 20 mL quantities of
dKhloromethane, dry the combined organic extracts over
anhydrous sodiumsulfateand filter. Extract the filtrate with
30 mL of water, filter the dichloromethane layer through
anhydrous sodium sulfateand evaporate to dryness at 25° to
35° under reduced pressure. Dissolve the oily residue in
5 mL of water) shake gently and aUow to stand for
30 minutes. Filter through a sintered-g1ass funnel, wash the
precipitate in the funnel with three 20 mL quantities of water
and dry the precipitate in the funnel at 40° at a pressure of
2 kPa for 90 minutes. The infrared absorption spearum of me
dried precipitate, Appendix II A) is concordant with the
ref....neespectrum of etoposide (RS 396).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules)
Appendix XII BI, using Apparatus 2. Use as the mediwn
~~O mL of a pH 4.5 buffer prepared by dissolving 2.99 g of
sodium acetate and 14 mL of 2M acetic acid in sufficient water
to produce 1000 mL and rotate the paddle at 50 revolutions
per minute. Withdraw a sample of 10 mL of the mediwn
and filter. Carry out the method for liquidchromatography,
Appendix III D, using the following solutions. For solution
(1) use the filtrate diluted, if necessary, with dissolution
mediwn to produce a solution expected to contain about
0.005% w/v of Etoposide. Solution (2) contains 0.005% w/v
of etoposide BPCRS in the dissolution medium. Solution (3)
contains 0.005% wlv of etoposide BPCRS and 0.00025% wlv
of ethylparahydroxybenzoate in the dissolution medium.

The chromatographic procedure may be carried out using
(a) a stainless steel colwnn (30 ern x 3.9 nun) packed with
phenylsilica gelfor chromatography (10 pm) (~Bondapak

phenyl is suitable), (b) as the mobile phase with a flow rate
of 1.0 mL per minute a mixture of 26 volumes of acetonitrile
and 74 volumes of a 0.272% w/v solution of sodium acetate
adjusted to pH 4.0 with glacial aurk acid and (c) a detection
wavelength of 254 nm.

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factorbetween the two
principal peaks is at least 2.0.

Calculate the total content of etoposide, C29H32013, in the
mediwn using the declared content of CZ9H320lJ in
etoposide BPCRS.

cis-Etoposide
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. For solution
(1) add 80 mL of the mobile phase to 10 whole capsules and
stir mechanically for 15 minutes with occasional shaking.
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Add sufficient mobile phase to produce 100 mL and stirfor
a further 5 minutes. Dilute, if necessary, a volume of the
solution wil:h the mobile phase to give a solution containing
0.5% wlv of Etoposide; use immediately. For solution (2)
dilute 1 volumeof solution (1) to 50 volumes with the
mobile phase. For solution (3) prepare a 0.5% wlv solution
of etoposide BPCRSin a mixture of 50 volumes of aceumitrlle,
50 volumes of walerand 0.1 volumeof tn'edrylamine and
allow to standfor 40 minutes.
The chromatographic procedure described underDissolution
may be used.
The (est is not valid unless, in the chromatogram obtained
withsolution (3), me resolution factor between the principal
peakand the peakimmediately following me principal peak
(cis-etoposide) is at least 1.0.

In the chromatogram obtained with solution (1) the area of
any peak corresponding to cs-etoposide is not greater than
the area of the peakin the chromatogram obtained with
solution (2) (2%).

ASSAY
Carry out the methodfor liquid chromatography,
Appendix IIID, using the following solutions. For solution
(I) add 400 mL of the mobile phase to 10 whole capsules
and stirmechanically for 15 minuteswith occasional Shaking,
Add sufficient mobilephase to produce 500 mL and stirfor
a further 5 minutes. Dilute a volume of the solutionwith the
mobile phase to give a solution containing 0.04% w/vof
Etoposide. Solution (2) contains 0.04% wlv of
etoposide BPCRS in the mobile phase. Solution (3) contains
0.005% wlv of etoposide BPCRS and 0.00025% wlv of elily{
parahydroxybenzoace in the mobile phase.

The chromatographic procedure described underDissolution
may be used.
The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution faaor between the two
principal peaks is at least 2.0.

Calculate the content of C29H32013 in the capsules from the
chromatograms obtained and using the declared contentof
C'9Hn013 in etbjJOside BPCRS.

STORAGE
Etoposide capsules should not be refrigerated.

Etoposide Infusion
Etoposide Intravenous Infusion

Action and use
Inhibitor of DNA topoisomerase type II; cytotoxic.

DEFINITION
Etoposide Infusion is a sterile solutioncontaining Etoposide.
It is prepared by diluting EtoposideSterileConcentrate with
a suitable diluent in accordance with the manufacturer's
instructions.
The infusion complies with the requirements Slatedunder
Parenteral Preparations.

STORAGE
Etoposide Infusion should be used immediately after
preparation.
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ETOPOSIDE STERILE CONCENTRATE
DEFINITION
EtoposideSterile Concentrate is a sterile solutionof
Etoposidein a suitable ethanolic vehicle.
The concentrate complies with the requirements for Concentrates
for Injections or Infusions stated under Parenteral Preparations
and with the following requirements.

Content of etoposide, CzgHn013
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, usjng the following solutions.
(1) Dilute a volume.of the concentrate containing 20 mg of
Etoposide to 25 mL witha mixture of 9 volumesof
d/chloromethane and 1 volume of methanol.

(2) 0.08% wlv of etoposide BPCRS in a mixture of 9 volumes
of dichloromethane and 1 volume of methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLG silka gelF154 place (Merck plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 17 em.

(e) Afterremoval of the plate) dry in airand examine under
ultravWlet ligill (254 n,,!!.
MOBILE PHASE

0.5 voJume of water, 2.5 volumes of ethanol (96%),
25 volumes of acetone and 80 volumesof dichloromemane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the principal peakin the chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
Dilute a volume of the concentrate containing O.lg of
Etoposide to 50 mL with carbon dioxide-free water. The pH of
the solution is 3.0 to 4.0, Appendix V L.

eis-Etoposide
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.
(1) Dilute the concentrate with the mobilephase to produce
a solutioncontaining0.5% wlv of Etoposide.
(2) Dilute 1 volume of solution (I) to 50 volumes with the
mobile phase.
(3) 0.5% wlv solution of etoposide BPCRS in a mixture of
50 volumes of acetonitrile, 50 volumes of waterand
0.1 volume of tn'ethylamine and allowto standfor
40 minutes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (30 em x 3.9 nun) packed
with phenyl silica gelfor chromawgraphy (10 pm) CIIBondapak
phenyl is suitable).

(b) Use isocratic elution and the mobile phasedescnbed
below.

(c) Use a flow rate of 1.0 mL per minute.
(d) Use an ambientcolumn temperature,
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(e) Use a detection wavelength of 254 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

26 volumes of acetonitrile and 74 volumes of a 0.272% w/v
solution of sodium aatate adjusted to pH 4.0 with glacial
acetic acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the principal
peak and the peakimmediately following the principal peak
(cis-etoposide) is at least 1.0.

LIMITS

In the chromatogram obtained with solution (1):
the area of anypeakcorresponding to CIS-etoposide is not
greater than the area of the peak in the chromatogram
obtained with solution (2) (2%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Dilute the concentrate with the mobile phase to give a
solution containing 0.04% wlv of Etoposide.

(2) 0.04%. wlv of etoposide BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under cis
Etoposidemay be used.

DETERMINATION OF CONTENT

Calculate the contentof C29H32013 in the concentrate using
the declared contentof C29H320n in etoposide BPCRS.

STORAGE
EtoposideSterile Concentrate should be protected fromlight.

Etoposide Oral Solution
NOTE: This monograph has been developed to c<>ver unli<ensed
formulations.

Action and use
Inhibitor of DNA topoisomerase type TI; cytotoxic.

DEFINITION
Etoposide Oral Solutionis a solution of Etoposidein a
suitable vehicle. It is intended to be diluted beforeuse.
The oralsolution complies with the requirements slated under Oral
Liquids and wlih thefollowing requirements. Where appropriate~

theoralsolulion also complies with the requirements SUited under
Unlicensed iWedidnes.

Content of etoposide, ~.JI320n
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(1) Dilute a quantity of the oralsolution containing 20 mg of
Etoposideto 25 mL with a mixture of 9 volumes of
dichloromethane and 1 volume of methanol.
(2) 0.08% wlv of etoposide BPCRS in a mixture of 9 volumes
of dichloromethane and 1 volume of methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel FZ54 (Merck silicagel 60 F2 54

plates are suitable).

Etoposide Preparations III-635

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in airand examine under
ultravWIet light (254 nm).

MOBILE PHASE

0.5 volume of water, 2.5 volumes of ethanol (96%),
25 volumes of acetone and 80 volumes of dichloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtainedwith solution (2).
B. In the Assay, the retention time of the principal peakin
the chromatogram obtainedwith solution (1) is similar to
that of the peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
Dilute a quantity of the oral solution containing 0.1 g of
Etoposide to 50 mL with carbon dioxide-free water. The pH of
the solution is 3.0 '0 4.0, Appendix V L.

eis-Etoposide
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Dilute a quantity of the oral solution withsufficient
mobile phase to produce a solution containing 0.5% w/v of
Etoposide.
(2) Dilute I volume of solution (I) '0 50 volumes with the
mobile phase.

(3) Prepare a 0.5% wlv solution of etoposide BPCRS in a
mixture of 50 volumes of acetonimle, 50 volumes of waterand
0.1 volwne of triethylamine and allow to standfor
40 minutes.

CHROMATOGRAPHlC CONDlTIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with phenyl silica gelfor chramatography (I0 urn) <ltBondapak
phenyl is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rare of 1.0 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

26 volwnes of acetonitrile and 74 volumes of a 0.272% w/v
solution of sodium acetate adjusted to pH 4.0 with glacial
acetic acid.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution between the principal peak
and the peak immediately following the principal peak (cis
etoposide) is at least 1.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding to cis-etoposide is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (2%).
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ASSAY
Carry out the method for liquidchromatography,
Appendix In D, using the following solutions.
(1) Dilute a quantity of the oral solution with sufficient
mobile phase to produce a solution containing 0.04% w/vof
Etoposide.
(2) 0.04% wlv of etoposide Bl'CRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described undercis
Etoposide may be used.

DETERMINATION OF CONTENT

Calculate the content of C29H320n in the oral solution using
the declared contentof C29H32013 in etoposide BPCRS.

STORAGE
Etoposide Oral Solution should be protected from light.

Famotidine Tablets
Action and use
Histamine H2 receptor antagonist; treatment of peptic
ulceration.

DEFINITION
Famotidine TabletscontainFamotidine.
The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of famotidine, "CSHtsN'70ZS3
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the Assay, the chromatogram obtained withsolution
(1) shows a peakwiththe same retention time as the peak in
the chromatogram obtained with solution (2).

B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
40 mg of Famotidine with 4 mL of glacial acetic add with the
aid of ultrasound, dilute to 10 mL withthe same solvent,
centrifuge and use the clearsupernatant liquid.
(2) 0.4% wlv offamotidine Bl'CRS in glacial acetic acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm (Fischer Silica Gel GF
platesaresuitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allowit to dryin airand
examine irrunediately under ultraviolellighl (254 nm).

MOBILE PHASE

2 volwnes of 135M ammonia, 20 volwnes of toluene,
25 volumes of methanol and 40 volumes of ethylacetate.

CONFIR.\lATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).
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TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets and capsules,
Appendix XII B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
perminute.
(b) Use 900 mL of phospbate buffer pH 4.5, at a
temperature of 37°, as the medium prepared in the following
manner. Dissolve 13.61 g of potassium dihydrogen
orthophosphate in water, adjust the pH of the solution with
orthophosphon·c add or I M potassium hydroxide as necessary
and add sufficient waterto produce 1000 mL

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Withdraw a sampleof the medium, filter and centrifuge
at 2000 revolutions perminutefor 20 minutes. Dilute, if
necessary, with the dissolution mediwn to produce a solution
expectedto contain0.001%wlv ofFamotidine.
(2) 0.001 % wlv offamotic/ine Bl'CRS in the dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-eapped octade<ylsi/yl silica gelfor chromatography
(5 urn) (Inertsil ODS-2 is suitable).

(b) Use isocratic elution andthe mobile phase described
below.
(c) Use a flow rateof 1.4 rnLper minute.
(d) Use a column temperature of 40'.

(e) Use a detection wavelength of 275 nm.

(f) Inject 50 ~L of each solution.

MOBILE PHASE

7 volumes of acetonitrile and a mixture of 93 volumes of
O.IM sodium acetate containing 0.1% vlv ofcrieehylamine the
pH adjusted to 6.0 with glacial acetic acid.

DETERMINATION OF CONTENT

Calculate the total contentof famctidine, C8HI~702S3' in
the mediumusing the declared contentof CsHI5N702S3 in
famotic/ine BPCRS.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, usingthe following solutions.
Solution A: 0.05M potassium dihydrogen orthophosphate
adjusted to pH 6.0 with 1Mpotassium hydroxide.
(I) Add 200 mL of solution A to a quantity of whole tablets
containing 0.2 g of Famotidine, mixwith the aid of
ultrasound for 5 minutes, add about200 mL of methanol,
shake for 60 minutes and addsufficient solution A to
produce 500 mL.
(2) Dilute I volume of solution (I) to 100 volumes with
solutionA.
(3) Dilute I volume of solution (I) to 10 volumes with
solution A and dilute I volwne of the resulting solution to

50 volumes with solutionA.
(4) Add 40 mL of a«tonioile to a mixture of 2 mg of each of
famotidine impurity G Bl'CRS, famotidine degradation
impurity 1 Bl'CRS (famotidine impurity F) and famotic/ine
impurity D El'CRS (famotidine degradation impurity 2) mix
with the aid of ultrasound for 2 minutes, cool, add 40 mL of
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methanol and sufficient solution A to produce 200 mL Dilute
1 volwne of me resulting solution to 5 volumes with
solution A.

(5) Dissolve 8 mg offamotidine BPCRS in 15 mL of
solution A with the aid of ultrasound, cool and add sufficient
solution A to produce 20 mL (solution B),; to 1 mL of this
solution add 0.05 mL of hydrogen peroxide solution (10 wli
(generates famotidine degradation impurity 3).

(6) Dilute I volume of solution B with 100 volumes of
solution A and further dilute a suitable volume with an equal
volume of solution (4).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

When the chromatograms are recorded under the prescribed
conditions, the relative retention(s) with reference to
famotidine (retention time about 5 minutes) are: famotidine
degradation impurity 3, about 0.4,; famotidine impurity F,
about 0.6; famotidine impurity C, about 0.7; and famotidine
impurity D, about 1.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (6):

the resolution between the peaks due (Q famotidine impurity C
and famotidine is at least 1.4;

the resolution between the peaks due to famotidine and
famotidine impurity D is at least 1.4.
If this resolution is not achieved adjust the content of
acetonitrile or decrease the concentration of sodium acetate in
the mobile phase.

LIMITS

In the chromatogram obtained with solution (1):

the areas of any peaks corresponding to impurities C, D, or
F are not greater than the areas of the corresponding peaks
in the chromatogram obtained with solution (4) (0.5% of
each);

the area of any peak corresponding to famotidine degradation
impurity 3 is not greater than the area of the peak in the
chromatogram obtained with solution (2) (1%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%).

the sum of the areas of any secondary peaksis not greater than
2.5 times the principal peak in the chromatogram obtained
with solution (2) (2.5%).

Disregard any peak with an area less than 0.25 times the area
of the principal peak in the chromatogram obtained with
solution (3) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method fat
liquid,hromawgrophy, Appendix ill D, using the following
solutions.

Solution A: 0.05M potassium dihydrogen orthophosphate
adjusted to pH 6.0 with 1M. potassium hydroxide.
(1) Add 200 mL of solution A to a quantity of whole tablets
containing 0.2 g of Famotidine, mix with the aid of
ultrasound for 5 minutes, add about 200 mL of methanol,
shake for 60 minutes and add sufficient solution A to
produce 500 mL. Dilute 1 volume of this solution to
5 volumes with solution A.-

Felbinac Preparations III-637

(2) Dissolve 8mg offamotidine BPCRS in 4 mL of methanol)
mix with the aid of ultrasound for 5 minutes and add
sufficient solution l'.. to produce 20 mL. Dilute 1 volume of
this solution to 5 volumes with solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

DETERJ.\llNATION OF CONTENT

Calculate the content of CSHlSN70ZSJ in the tablets using
the declared content of CsHJsN702SJ in famotidine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities C) D) and F listed under
Famotidine and the following:

3. 3-[2-(Diaminomethyleneamino)-I,3-thiazol-4
ylmethylsulfinyl)-N-sulfamoylpropanamidine.

Felbinac Cutaneous Foam
Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Felbinac Cutaneous Foam is a fluid foam containing
Felbinac in solution in a suitable pressurised container.

The cutaneous foam complies with the requirements suuedunder
Medkated Foams and with thefollowing requirements.

Content nf'felblnac, C14H1202

95.0 to 105.0% of the stated amount.

In each of thefollowitlg tests) discharge a quantityof thefoam imo
a suitable vessel with the can upright. Quantitatively transfer the
foam using methanol. Determine the sample weight by difference.

IDENTIFICATION
A. Carry out the method for thin-layer chromatographyJ
Appendix ill A) using the following solutions.

(I) Dissolve a weighed quantity of the foam containing
60 mg of Felbinac in methanol) warming slightly if necessary
to break the foam, and add sufficient methanol to produce
100mL

(2) 0.06% wlv solution offetbinac BPCRS in methanol.

CHR01\1A.TOGRAPHIC CONDITlONS

(a) Use as the coating silica gelFZ54 (Merck silica gel 60 FZ54
plates are suitable)

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 10 em.

(e) After removal of the plate) dry in air and examine under
ultraviolet light (254 nm) (first examination). Spray the plate
with a mixture of equal volumes of fonnaldehyde solution and
sulfuric acidand heat at 110 0 for 10 minutes (second
examination).
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MOBILE PHASE

1 volume of glacial acetic acid, 25 volumes of acelOne and
50 volumes of hexane.

CONFIRMATION

In the first examination:
the principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

In the second examination:

the principal spots in the chromatograms obtained with
solutions (1) and (2) are an intense purple colour.

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
AlkaIlnity
pH of the foam, 7.0 to 8.6, Appendix V L. Ensure good
contact between the foam and the electrode.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Dissolve a weighed quantity of the foam containing
30 mg of Felbinac in methanol, warming slightly if necessary
ro break the foam, and add sufficient methanol to produce
50mL

(2) Dilute I volwne of solution (I) to 100 volwnes with the
mobile phase and further dilute 1 volume of this solution to
10 volumes with the same solvent.

(3) 0.00006% wlv of 4-acel)llbiphenyl and 0.00006% wlv of
biphenyl in methanol.
(4) 0.001% wlv of/elbinac BPCRS and 0.001% wlv of
n-phenylbenzoi< acid in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-eapped ocladecylsilyl silica gel/or chromatography
(10 urn) (Partisil ODS3 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(f) Inject 50 pL of each solution.

(g) For solution (I) allow the chromatography to proceed for
at least twice the retention time of the principal peak.

MOBILE PHASE

45 volumes of a 0.1 % v/v solution ofglacial acetic add and
55 volumes of medumol.

SYSTE1\1SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4)J the resohuion faaor between the two
principal peaks is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to 4-acetylbiphenyl is not
greater than the area of the corresponding peak in the
chromatogram obtained with solution (3) (0.1 %);

the area of any peak corresponding to biphenyl is not greater
than the area of the corresponding peak in the chromatogram
obtained with solution (3) (0.1 %);
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the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D J using the following solutions.

(J) Dissolve a weighed quantity of the foam containing
30 mg of felbinac in 60 mL of methanolJ warming slightly, if
necessary, to break the foam) add slowly, and with mixing,
sufficient Waler to produce J00 mL and dilute J volwne of
the resulting solution to 20 volumes with the mobile phase.

(2) 0.0015% wiv of/elb;"ac BPCRS in the mobile phase.

(3) 0.0015% wlv each of/elbinacBPCRS and o-phenylbenzo;c
add in the mobile phase.

CHRO.\lATOGRAPHIC CONDITIONS

Use· the chromatographic conditions described under Related
substances, with the exception of the run time. Inject 20 ~L

of each solution.

SYSTEM SUITABILITY

The assay is not valid unless, in the chromatogram obtained
with solution (3)J the resolution foetor between the two
principal peaks is at least 3.0.

DETERJ.\lINATION OF CONTENT

Calculate the content of C14HI20 2 in the foam using the
declared content of C1.JI1202 infe/binac BPCRS.

STORAGE
Felbinac Cutaneous Foam should be kept protected from
light. II should not be refrigerated.

Felbinac Gel
Action and use
Cyclo-oxygenase inhibitor; analgesic; antinflammatory.

DEFINTIlON
Felbinac Gel is a solution of Felbinac in a suitable water
miscible basis.

The gel complies with the requirements Slated under Topical Semi
solidPreparations and wlih thefollowing requirements.

Content of felblnac, C1.JI120Z
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(I) Dilute a quantity of the gel containing 30 mg of Felbinac
with sufficient acetone to produce 5 mL and mix.

(2) 0.6% wlv solution of/elbinacBPCRS in acewne.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F 254

plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 5 pL of each solution.

(d) Develop the plate to 12 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm) (first examination). Spray the plate
with a mixture of equal volumes ofjonnaldehyde solution and
sulfun'c add and heat at J10° for 10 minutes (second
examination).
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MOBILE PHASE

1 volume of glacial acetic acid, 25 volumes of acetone and
50 volumes of hexane.

CONFIRMATION

In the first examination:

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

In me second examination:

The principal spots in the chromatograms obtained with
solutions (1) and (2) are an intense purple colour.

E. In the Assay, the chromatogramobtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinity
pH, 7.0 to 8.0, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D J using the following solutions.

(1) Dissolve a weighed quantity of the gel containing 30 mg
of Felbinac in methanol and add sufficient mahanol to
produce 50 mL.
(2) Dilute 1 volume of solution (1) to 100 volumes with
mobile phase and further dilute 1 volume of this solution to
10 volumes with the same solvent.

(3) 0.00006% w/v of 4-acetylbjphenyl and 0.00006% wlv of
biphenyl in methanol
(4) 0.001 % wlv ofje/binac BPCRS and 0.001 % w/v of
o-phenylbenzoic acid in mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-eapped o<:ladecy/sj/yl silica ge/jar chromatography
(10 urn) (Partisil ODS3 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 om.

(I) Inject 50 ~L of each solution.

(g) For solution (1) allow the chromatography to proceed for
at least twice the retention time of the principal peak.

MOBILE PHASE

45 volumes of a 0.1 % v/v solution ofglacial acetic acidand
55 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the two principal
peaks is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to 4-acetylbiphenyl is not
greater than the area of the corresponding peak in the
chromatogram obtained with solution (3) (O.I%)j

the area of any peak corresponding to biphenyl is not greater
than the area of the corresponding peak in the chromatogram
obtained with solution (3) (0.1 %);
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the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1 %).

ASSAY
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions.

(1) Dissolve a quantity of the gel containing 30 mg of
Felbinac in 70 mL of mobile phase, add sufficient mobile
phase to produce 100 mL, mix and dilute 1 volume of the
resulting solution to 20 volumes with mobile phase.

(2) 0.0015% w/v ofje/binac BPCRS in mobile phase.

(3) 0.0015% w/v ofjelbinac BPCRS and 0.0015% wlv of
o-phenylbenzoic acid in mobile phase.

CHROMATOGRAPHIC CONDITIONS

Use the chromatographic conditions described under Related
substances, with the exception of the run time. Inject 20 ).tL
of each solution.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of C I4H 120 2 in the gel from the
chromatograms obtained using the declared content of
C"H.,O, inje/binac BPCRS.

Felodipine Prolonged-release Tablets
Prolonged-release Felodipine Table's

Felodipine Prolonged-release Tablets from different manufacturers,
whilst complying with the requirements of the monograph, arenot
interchangeable unless otherwise jusufiedand authorised.

Action and use
Calcium channel blocker.

DEFINITION
Felodipine Prolonged-release Tablets contain Felodipine.
They are formulated so that the medicament is released over
a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Felodipine. The dissolution profile
reflects the in vivo performance which in tum is compatible
with the dosage schedule recommended by the manufacturer.

The tablets comply with the requirements stared under Tablets and
with the following requirements.

Content offeiodipIne, C18H,.CI,NO,

92.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract a quantity of the powdered tablets containing
15 mg of Felodipine with 100 mL of ethanol (96%), lilter,
and dilute 5 mL of the liltrate to 50 mL with ethanol (96%).
The light absorption, Appendix II B, in the range 250 to
450 nm exhibits a maximum at 362 nm.

B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Shake a quantity of the powdered tablets containing
10 mg of Felodipine with 10 mL of methanol and lilter
through a 0.45-~m lilter.
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(2) 0.1 % wlv offelodipiaeBPCRS in meehanol.
(3) 0.1 % wlv each offelodipineBPCRS and nifedipiae BPCRS
in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating substance silica gelFZ54

(b) Use the mobile phase described below.

(c) Apply 10 IlL of each solution.

(d) Develop to 15 cm.

(e) Dry the plate in air and examine under ultraviolet light
(254 am).

MOBILE PHASE

40 volumes of ethylacetate and 60 volumes of cyclohexane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots of different
colours.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (l) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

C. In the Assay, the chromatogram obtained with solution
(J) shows a principal peak with the same retention time as
the principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

Prepare a mixture of 0.08% w/v of orthophosphon·c acid R and
0.8% wlv of sodium dihydrogen otthophosphate (solvent A).

(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 10 mg of Felodipine with 10 mL
of methanol and 20 mL of acetonitrile for 5 minutes, add
15 mL of solvent A and continue to disperse with me aid of
ultrasound for a further 30 minutes. Cool, dilute to 50 mL
with solvent A and filter through a 0.45-J.1m PTFE filter.

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.

(3) Dilute I volume of solution (2) (0 10 volumes with the
mobile phase.

(4) 0.006% wlv offelodipineimpurity standard BPCRS in
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with oetadecylsilyl silica gelfor chromatography (5 urn) (WatelS
Nova-Pak is suitable).

(b) Use isocratic elution using the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use ambient colwnn temperature.

(e) Use a detection wavelength of254 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

20 volumes of methanol, 40 volumes of aatonitri!e and
40 volumes of solvent A.

When the chrornarograms are recorded under the prescribed
conditions, the relative retentions with reference to felodipine
(retention time about 7 minutes) are: impurity B, about 0.7;
impurity A, about 0.9; impurity C, about 1.4.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurity A and felodipine is at least than 2.5.

LIMITS

Identify any peaks corresponding to impurities A, Band C in
the chromatogram obtained with solution (I), using the
chromatogram obtained with solution (4), and multiply the
area of the peak due to impurity A by a correction factor of
2.3.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to Impurity A is not
greater than four times the area of the principal peak in the
chromatogram obtained with solution (2) (4.0%);

the sum of the areas of the peaks corresponding to
impurity B and impurity C is not greater than the area of the
principal peak in the chromatogram obtained with solution
(2);

the area of any other secondary pwk is not greater than twice
me area of the principal peak in the chromatogram obtained
with solution (3) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than 0.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

ASSAY
Prepare a mixture of 0.08% wlv of onhophosphon·c acidRand
0.8% wlv of sodium dihydrogen oTthophosphau (solvent A).

Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions.

(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 10 mg of Felodipine with 10 mL
of methanol and 20 mL of cueumitrile for 5 minutes. add
15 mL of solvent A and mix with the aid of ultrasound for a
further 30 minutes. Cool, add sufficient solvent A to produce
50 mL and filter through a 0.45-~m PTFE filter. Dilute
I volume of the resulting solution to 10 volumes with the
mobile phase.

(2) 0.002% wlv offelodipine BPCRS in mobile phase.

(3) 0.006% w/v of felodipine impurity standard BPCRS in
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and felodipine is at least 2.5.

DETERMINATION OF CONTENT

Calculate the content of ClsHI9ChN04 in the tablets using
the declared content of C 18H ,. Cl,NO. infelodipiae BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those impurities listed under Felodipine.

www.webofpharma.com



2022

Fenoprofen Tablets
Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Fenoprofen Tabletscontain Fenoprofen Calcium. They are
coated.

The tablets comply with the requirements statedunder Tablets and
with the following requirements.

Content of fenoprofen, ClsHl403
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 230 to
350 runof the final solution obtained in the Assay exhibits
two maxima, at 272 om and 278 om, and a shoulder at
266 om.

B. Suspend a quantity of the powdered tablets containing the
equivalent 0[0.3 g of fenoprofen in 10 mL of
O.JM hydrochloric acid. Extract with 20 mL of chloroform, filter
the extract through anhydrous sodium sulfate and evaporate the
filtrate to dryness. The infrared absorption spectrum of a thin
film of the residue, Appendix IT A, is concordant with the
re/erence spectrum of fenoprofen (RS 141).
C. Ignitea quantity of the powdered tablets. The residue
yields the reactions characteristic 0/calcium salts,
Appendix VI.

Related substances
Carry out the method fer liquidchromatography,
Appendix III D, using the following solutions.
(I) To a quantity of the powdered tablets containing the
equivalent of 0.5 g of fenoprofen add 80 mL of the mobile
phase,mix with the aid of ultrasound, allow to cool, add
sufficient mobilephase to produce 100 mL andfilter.
(2) Dilute 1 volume of solution (I) to 200 volumes with the
mobilephase.
(3) 0.04% wlv oifenoprcfen calciumand 0.0015% w/vof
4]4'-dimethoxybenzophenone in the mobile phase.
(4) Dilute 1 volume of solution (2) to 5 volumes with the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 nun) packed
with end-capped oaad,cylsilyl silica geljor chromatography (1 to
8 urn) (Zorbax ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flowrateof 2 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 210 nm.

(I) Inject 20 ~ of each solution.

(g) For solution (I) allow the chromatography to proceed for
3 times theretention time of the peakdue to fenoprofen.

MOBILE PHASE

2 volumes of glacial acetic acid] 7 volumes of tetrahydrofitranJ

30 volumes of acetonitrile and 61 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)J the resolution factor between the peaks
corresponding to fenoprofen calcium and
4'A'-dimethoxybenzophenone is at least3.0.

Fentanyl Preparations 1II-641

LIMITS

In the chromatogram obtained with solution (I):
the area of any secondary peak is not greater than twice the
area of the peakin the chromatogram obtained with solution
(2) (1.0%);

not more thanone such peakhas an area greater than the
area of the peakin the chromatogram obtained with solution
(2) (0.5%);

the sum of the areas of all such peaks is not greater thanfour
times me area of the peakin the chromatogram obtained
with solution (2) (2%).

Disregard any peakwith an area less than that of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing the equivalent of 0.2 g of fenoprofen add 5 mL of
glacial acetic acid and shake for I minute.Add 100 mL of
methanol, shake for 5 minutes, dilute to 200 mL with
methanol and filter. Dilute 10 mL of the filtrate to 200 mL
with methanol and measure the absorbance of the resulting
solution at the maximum at 272 nm, Appendix II B.
Calculate the contentof CI5Hl40j taking 80.7 as the value
of A(I %J I cm) at the maximum at 272 nm.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amountof fenoprofen.

Fentanyl Injection
Acdon and use
Opioid receptor agonist; analgesic.

DEFINITION
Fentanyl Injection is a sterile solution of Fentanyl Citrate in
Water for Injections.
The injutioncomplies with the requirements seated under
Parenteral Preparations and with thejolwwingrequirements.

Content of fentanyl, CnH2aN"20
95.0% to 105.0% of the stated amount.

IDENTIFICATION
A. The lightabsorption, Appendix II BJ in the range 230 to
350 om of the injection diluted, if necessary, to contain the
equivalent of 0.005% wlv of fentanyl exhibits two maxima at
251 and 251 om and a shoulder at 262 om.

B. In the Assay, the principal peak in the chromatogram
obtained with solution (I) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for It"quid chromatography,
Appendix III DJ usingthe following solutions.
(I) The injection beingexamined, dilutedwith the mobile
phase if necessary, to containthe equivalent of 0.005% wlv
of fentanyl.
(2) Dilute 1 volume of solution (I) to 100 volumes with the
mobile phase and dilute 5 volumes of the resulting solution
to 20 volumeswith the mobile phase.
(3) Dissolve 5 mg ofjenranyl citrate BPCRS in 9 mL of woeer,
add 1 mL of hydrogen peroxide solution (30 percenV and heat
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at 95° for 1 to 2 hours. Allow to cool and dilute to 25 mL
with the mobile phase (generation of impurity A).

(4) Dissolve 5 mg offenranyl citrate BPCRS in 10 mL of
2M hydrochloric acid, heat on a waterbath under a reflux
condenser for 4 hours and neutralise with 10 mL of
2M sodium hydroxide. Evaporate to dryness on a waterbath,
cool, dissolve the residue in 10 mL of methanol and filter.
Dilute I volume of the filtrate to 5 volwnes with the mobile
phase (generation of impurity D).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with end-capped ocradecylsiiyl Silica gd for chromatography
(10 urn) (Bondclone CI8 lOp is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.25 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of215 om.

(f) Inject 100 JIL of each solution. Inject methanol as a blank
prior to the solutions.

(g) For solutions (I) and (2) aUow the chromatography to
proceed for twice the retention time of the principal peak.

MOBILE PHASE

0.3% wlv of potassium dihydrogen orthophosphate in a mixture
of 4 volumes of oceumiuile, 40 volumes of methanol and
56 volumes of water, the solution adjusted to pH 3.2 with
onhophosphotic acid.
When the chromatograms- are recorded under the prescribed
conditions, the relative time of fentanyl is about 9 minutes
and the relative retention of fentanyl impurity A is about 1.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the retention time or fentanyl impurity Dis
about 0.8 relative to fentanyl.

LIMITS

Identify any peaks corresponding to impurities A and D in
the chromatogram obtained with solution (1), using the
chromatograms obtained with solutions (3) and (4)
respectively.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to fentanyl impurity A is
not greater than twice the area of the peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to fentanyl impurity D is
not greater than twice the area of the peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solutio~ (2) (0.25%);

the sum of the areas of any secondary peaksapart from any
peaks corresponding to fentanyl impurity A and fentanyl
impurity D is not greater than three times the area of the
principal peak in the chromatogram obtained with solution
(2) (0.75%).

Disregard any peak obtained with the blank solution and any
peak with an area less than 0.2 times the area of the principal
pea k in the chromatogram obtained with solution (2)
(0.05%).
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ASSAY
Carry out the method for liquidchromatography)
Appendix III D, using the following solutions in the mobile
phase.

(1) The injection diluted, if necessary, to contain the
equivalent of 0.005% wlv of fentanyl.

(2) 0.008% wlv solution offentanyl citrate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions descnbed WIder Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of C22H2sN20 in the injection using
the declared content of C22H2sN20 infentanyl
citrate BPCRS.

STORAGE
Fentanyl Injection should be protected from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of fentanyl.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity A and impurity D listed under
Fentanyl Citrate.

Ferric Chloride Injection
Iron Chloride Injection

NOTE: This monograph has been deodoped to CUller unlicensed
formulations.

Action and use
Used in parenteral nutrition solutions.

DEFINITION
Ferric Chloride Injection is a sterile solution of Ferric
Chloride Hexahydrate in a suitable liquid.

The injection complies with the requirements Slated under
Parenteral Preparations and with thefollowing requirements.
W'here appropriate, the injection also complies with the
requirements stated under Unlicensed Medicines.

Content of feme iron, Fe(m)
90.0 to 110.0% of the stated amount.

IDENTIFICATION
Yields reaction C characteristic of iron salts and reaction A
characteristic of chlorides, Appendix VI.

TESTS
Acidity
pH, 1.7 to 2.4, Appendix V L.

S-Hydroxymethylfurfural
Injections prepared in Glucose Infusion comply with thefollowing
test.
Dilute a volwne containing the equivalent of 1.0 g of
glucose) C6H1206, to 250 mL with water. The absorbance of
the resulting solution at the maximum at 284 run is not more
than 0.25, Appendix II B.

ASSAY
Carry out the method for inductively coupled plasma-atomic
emission spectrometry, Appendix II G 1, using a wavelength of
238.2 nrn.
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Dilute a quantity of the injection with sufficient 2% vlv heavy
metal-free nitric acid to produce a solution containing
0.001 % w/v of Fe.

Calculate the content of Fe in the injection from a calibration
curve obtained from a series of reference solutions prepared
in the following manner. Dilute 1 volume of iron standard
solution (0.1% Fe) to 10 volumes; dilute separate 0, 5, 10 and
20 mL quantities of the resulting solution to 100 mL with
2% v/v heavy metal-free nitric acid.

LABELLING
The strength is stated as the equivalent amount of iron, Fe,
in a suitable dose volume.

Ferrous Fumarate Capsules
Action and use
Treatment of iron-deficiency anaemia.

DEFINITION
Ferrous Fumarate Capsules contain Ferrous Fumarate.

The capsules wmply with the requirements stated underCapsules
and with thefollowing requirements.

Content of ferrous iron, Fe(n)
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Heat 1 g of the contents of the capsules with 25 mL of a
mixture of equal volumes of hydrochloric acidand wateron a
water bath for 15 minutes, cool and filter. Retain the residue
for test B. The filtrate yields reacrion A characteristic of iron
salts, Appendix VI.
B. Wash the residue reserved in test A with a mixture of
I volume of 2M hydrochloric acid and 9 volumes of waw and
dry at 105'. Suspend 0.1 g of the residue in 2 mL of dilure
sodium carbollate solution and add dilute potassium
pennanganate solution drop wise. The permanganate is
decolourised and a brownish solution is produced.

C. Mix a quantity of the contents of the capsules containing
0.5 g of Ferrous Fumarate with 1 g of resorcinol. To 0.5 g of
the mixture in a crucible add 0.15 mL of sulfun'c acidand
heat gently, a deep red, semi-solid mass is produced. Add the
mass to a large volume of water; an orange-yellow solution is
produced which exhibits no fluorescence.

TESTS
Dissoludon
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII B 1.

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of O.IM hydrochlari< acid, at a temperature of
37°, as the medium.

PROCEDURE

After 45 minutes withdraw a sample of the medium and
filter. Titrate 100 mL of the filtrate with O.OIM ammonium
cerium(J~ sulfate VS usingferroinsolution as indicator.

DETERJ.\UNATION OF CONTENT

Calculate the total content of Fe(n) in the medium taking
each mL of O.OIM ammoniumcen'um(Jv) sulfat$ VS to be
equivalent to 0.5585 mg of Fe(lI).

Ferrous Fumarate Preparations 111-643

Feme iron
In a flask with a ground-glass stopper dissolve a quantity of
me mixed capsule contents prepared for the Assay containing
1.5 g of Ferrous Fumarate in a mixture of 10 mL of
hydrochloric acidand 100 mL of water by heating rapidly to
boiling. Boil for 15 seconds. Cool rapidly, add 3 g of
potassium iodide, stopper the flask and allow to stand
protected from light for 15 minutes. Add 2 mL of starch
solution as indicator. Titrate the liberated iodine with
O.IMsodium thiosulfate VS. Carry out a blank test.
The difference between the volumes used in the two
titratlons corresponds to the amount of iodine liberated by
ferric iron. The difference between the drrations is not more
than 13.4 mL (5%).

ASSAY
Weigh the contents of 20 capsules. Mix and powder if
necessary. Dissolve a quantity of the mixed capsule contents
containing 0.3 g of Ferrous Fumarate in 7.5 mL of
1M sulfim'c acidwith gentle heating. Cool, add 25 mL of
wal$rand titrate immediately with O.IM ammonium cerium(l~

sulfate VS using/erwin solution as indicator; Each mL of
O.IM ammonium cel'ium(lV) suifate VS is equivalent to
5.585 mg of Fe(lI).

LABELLING
The quantity of the active ingredient is stated both as the
amount of ferrous fumarate and in tenns of the equivalent
amount of ferrous iron.

Ferrous Fumarate Oral Suspension
Action and use
Treatment of iron-deficiency anaemia.

DEFINITION
Ferrous Fumarate Oral Suspension is a suspension of
Ferrous Fumarate in a suitable flavoured vehicle.

The oralsuspension complies with the requirements statedunder
OralLiquids and with thefallawing requirements.

Content of ferrous iron, Fe(n)
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Mix a volume of the oral suspension ccntaming about
0.6 g of Ferrous Fumarate with 20 mL of water, centrifuge
and discard the supernatant liquid. Repeat with a further
20 mL of water. Add 15 mL of 3Mhydrochloric acid to the
residue, dissolve with minimum warming, cool and extract
with two 50-mL quantities of ether. Wash the combined ether
extracts with two 20-mL quantities of water, shake with
anhydrous sodium sulfate, filter and evaporate to dryness.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of fumaric acid
(RS 163).
B. Mix a volume of the oral suspension containing about
0.3 g of Ferrous Fumarate in 10 mL of warer, centrifuge and
discard the supernatant liquid. To 0.2 g of the residue add
10 mL of a mixture of equal volumes of hydrochlork acidand
water, dissolve withminimum warming, cool and filter.
The filtrate yields reaction A characteristic of iron salts,
Appendix VI.
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TESTS
Ferric iron
Disperse a quantity of the oral suspension containing 0.28 g
of Ferrous Fumarate in 20 mL of water, centrifuge and
decant the supernatant liquid into a 500-mL graduated flask.
Dissolve the residue in 20 mL of 1M sulfun'c acidwith
minimum warming, cool and transfer the resulting solution
to the same graduated flask, dilute to 500 mL with waterand
filter. To 5 mL of the filtrate in a Nessler cylinder add 40 mL
of waterand 5 mL of a 10% wlv solution of ammonium
thiocyanate and mix. Any red colour produced is not more
intense than that obtained by treating in the same manner a
mixture of 42 mL of water, 0.2 mL of 1M sulfun'c acidand
3 mL of a 0.0173% w/v solution of ammonium iron(lll) sulfate
in O.OIM hydrochlonc acid [6.0%, with respect to the content
of Fe(n)).

ASSAY
Mix a quantity of the oral suspension containing 0.28 g of
Ferrous Fumarate with 10 mL of waterand 25 mL of nitric
acid, carefully warm until the vigorous reaction subsides, add
a further 25 mL of nitric acid, evaporate to about 10 mL and
allow to cool. Carefully add 10 mL of ,.!JUrie acid to the
cooled solution, evaporate until white fumes are evolved,
cool, add 10 mL of nimc add and again evaporate until white
fwnes are evolved. Repeat the evaporation with 10 mL
quantities of nitric acid until all of the organic matter has
been destroyed. To the resulting solution add 10 mL of water
and 0.5 g of ammonium oxalate, evaporate until white fumes
are evolved, add 50 mL of water, boil until a clear solution is
Obtained, cool, dilute to lOP mL with water and add dIlute
potassium pennanganate solun'on, drop wise, until a faint pink
colour persists for 10 seconds. Add 10 mL of hydrochlori< acid
and 3 g of potassium iodide, allow to stand for 15 minutes
protected from light, add 10 mL of ehloro/onn and titrate the
liberated iodine with O.IM sodium thiosulfate VS, with
vigorous shaking, until the chloroform layer becomes
colourless. Repeat the procedure without the preparation
being examined. The difference between the titrations
represents the amount of sodium thiosulfate required.
Each mL of O.IM sodium thiosulfate VS is equivalent to
5.585 mg of Fe(n).

STORAGE
Ferrous Fumarate Oral Suspension should be protected from
light.

LABELLING
The quantity of the active ingredient is stated both as the
amount of ferrous fwnarate and in terms of the equivalent
amount of ferrous iron.

Ferrous Fumarate Tablets
Action and use
Treatment of iron-deficiency anaemia.

DEFINITION
Ferrous Fumarate Tablets contain Ferrous Fumarate.

The tablets comply with the requirements statedunder Tablets and
with the /oIWwing requirements.

Content of ferrous iron, Fe(n)
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Heat 1 g of the powdered tablets with 25 mL of a mixture
of equal volumes of hydrochloric acidand wateron a water
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bath for 15 minutes, cool and filter. Retain the residue for
test B. The filtrate yields reaction A characteristic of iron
salts, Appendix VI.

B. Wash the residue reserved in Test A with a mixture of
1 volume of 2M hydrothloric acid and 9 volumes of water and
dry at 105°. Suspend 0.1 g of the residue in 2 mL of dilute
sodium carbonate solution and add dilutepotassium
pennanganate solution drop wise. The permanganate is
decolourised and a brownish solution is produced.

C. Mix a quantity of the powdered tablets containing 0.5 g
of Ferrous Fumarate with 1 g of resorcinol. To 0.5 g of the
mixture in a crucible add 0.15 mL of sulfuric acid and heat
gently; a deep red, semi-solid mass is produced. Add the
mass to a large volume of water; an orange-yellow solution is
produced which exhibits no fluorescence.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XlI B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.

(b) Use 900 mL of O.lM hydrochlori< acid, at a temperature of
3r, as the medium.

PROCEDURE

After 45 minutes withdraw a sample of 100 mL of the
medium and filter. Titrate the filtrate with O.OIM ammonium
een·um{1v} sulfate VS usingferroin solution as indicator.

DETERMINATION OF CONTENT

Calculate the total content of Fe(I1) in the medium taking
each mL of O.OIM ammonium eenum(w) sulfate VS to be
equivalent to 0.5585 mg ofFe(n).

Ferric Iron
In a flask with a ground-glass stopper dissolve a quantity of
thepowder prepared for the Assay containing 1.5 g of
Ferrous Fumarate in a mixture of 10 mL of hydrochloric acid
and 100 mL of water by heating rapidly to boiling. Boil for
15 seconds. Cool rapidly) add 3 g ofpotassium iodide, stopper
the flask and allow to stand protected from light for
15 minutes. Add 2 mL of starch solution as indicator. Titrate
the liberated iodine with O.IMsodium thiosulfate VS. Carry
OUt a blank test. The difference between the volwnes used in
the two ntrations corresponds to the amount of iodine
liberated by ferric ion. The difference between the titrations
is not more than 13.4 mL (5%).

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powder containing 0.3 g of Ferrous Fumarate in 7.5 mL of
1M ,u!JUrie acid with gentle heating. Cool, add 25 mL of
waterand titrate inunediately with O.lM ammonium cerium(w}
sulfate VS using ferro;n solution as indicator. Each rnL of
O.IMammoniumcerium(IV} sulfate VS is equivalent to
5.585 mg of Fe(n).

LABELLING
The quantity of the active ingredient is stated both as the
amount of ferrous fumarate and in terms of the equivalent
amount of ferrous iron.
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DETERMINATION OF CONTENT

Calculate the total content OfCl9HI9N706 in the medium
from the chromatograms obtained and using the declared
content OfC19H19N706 infolk acid BPCRS.

LIMITS

The amount of folic acid released is not less than 75% (Q) of
the stated amount.

For ferrous fumarate

PROCEDURE

After 60 minutes withdraw a sample of the medium and
filter. Titrate 100 mL of the filtrate with O.OIM ammonium
cen·um(Jv) sulfate VSusingfenvin solution as indicator.

DETERMINATION OF CONTENT

Calculate the total content of C 4H2FeO" in the medium
taking each mL of O.lM ammoniumcerium(Jv) sulfate VS to
be equivalent to 16.99 mg of C,H,FeO,.

The amount of ferrous fumarate released is not less than
75% (Q) of the stated amount.

Ferric iron
Shake a quantity of capsule contents containing 1.5 g of
Ferrous Fumarate in a mixture of 100 mL of waterand
10 mL of Irydrochloric ocid by heating rapidly to the boiling

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.

(b) Use 900 mL ofO.lM hydrochloric acid, at a temperature of
37°, as the medium.

Fat folic add

PROCEDURE

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) After 60 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with O.lM hydrochloric
acid if necessary, to produce a solution expected to contain
0.00004% wlv of folic acid.

(2) 0.00004% wlv offolic acid BPCRS in O.IM hydrochloric
add.

CHROi\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with base-deactivated octadecylsi/yl silica gelfor chromatography
(5 urn) (Zorbax SB-CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.7 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 235 nm.
(I) Inject 300 ~L of each solution.

MOBILE PHASE

Moln1e phase A 1 volume offormic acid, 100 volumes of
methanol and 900 volumes of water.

MobilephaseB I volume offonnie acid, 100 volumes of
waterand 900 volumes of methanol.

Ferrous Fumarate and Folic Acid
Capsules
Action and use
Source of iron + Vitamin B component; used in treatment of
iron-deficiency anaemia.

DEFINITION
Ferrous Fumarate and Folic Acid Capsules contain Ferrous
Fumarate and Folic Acid Hydrate.

The capsules comply with the requirements statedunderCapsules
and with thefollowing requirements.

Carry out the tests avoidingexposure to aainic light.

Content of ferrous fumarate, C.aHzFe04
90.0 to 105.0% of me stated amount.

Content of folic acid, CI~1~706
90.0 to 115.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Extract a quantity of the capsule contents containing the
equivalent of 0.5 mg of folic acid with 1 mL of a mixture of
2 volumes of 13.5M ammonia and 9 volumes of methanol,

(2) 0.05% wlv offolic acid BPCRS in a mixture of2 volumes
of 135M ammonia and 9 volumes of methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase a. described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (366 nm).

MOBILE PHASE

20 volumes of 13.5 M ammonia, 20 volwnes of propan-l-ol
and 60 volumes of ethanol (96%).

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) is similar in position, fluorescence and size to
that in the chromatogram obtained with solution (2).

B. In the Assay for folic acid, the chromatogram obtained
with solution (I) shows a peak with the same retention time
as the principal peak in the chromatogram obtained with
solution (2).

C. Heat a quantity of the capsule contents containing 0.77 g
of Ferrous Fumarate with 25 mL of a mixture of equal
volumes of hydrochloric acidand water on a water bath for
15 minutes, cool and filter. Retain the residue for test D.
The filtrate yields reaction A characteristic of iron salts)
Appendix VI.

D. Wash the residue reserved in test C with a mixture of
1 volume of 2M hydrochloric acidand 9 volumes of water and
dry at 105°. Suspend 0.1 g of the residue in 2 mL of sodium
carbonate solution and add potassium pennanganate solution
dropwise, The permanganate is decolourised and a brownish
solution is produced.

TESTS
Dissolution
Comply with the requirements in the dissolution zese for tablets
and capsules, Appendix xn B I.

Time
(Minutes)

0-4
4-9.5

9.5-9.6
9.6-20

Mobile phase A
(% v/v)

100
100->10
10->100

100

Mobile phase B
(% v/v)

o
0--+90
90--+0

o

Comment

lsocraric
linear gradient
linear gradient
re-equllibrauon
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point. Boil for 15 seconds, cool rapidly, add 3 g ofpotassium
iodide, stopper, allow (0 stand in the dark for 15 minutes and
titrare the liberated iodine with v.1M sodium thiosulfate VS
using starch mucilage as indicator. Repeat the operation
without the substance being examined. The difference
between the titrations is not more than 13.4 mL (5% ferric
iron in Ferrous Fumarate).

Uniformity of Content

For folic add
Forcapsules containing the equivalent of less than 2 mg and/or
less than 2% wlw offolic add.

Complies with the requirements stated under Capsules using
the following method of analysis. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions in 135 volumes of methanoland 800 volumes of a
0.57% wtv solution of dipotassium hydrogen orthophosphate
(solvent A).

(1) Place one capsule in 40 mL of solvent A, shake for a
further 15 minutes, dilute to 50 mL with solvent A and filter
(a 0.45-J.lrn nylon filter is suitable).

(2) 0.0007% w/v offolic acidBPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel eolwnn (25 em x 4.6 mm) packed
with octaduylsilyl silica gelfor ,hromowgraphy (5 pm)
(Spherisorb ODS I is suitable).

(b) Use isoeratie elution and the mobile phase described
below.

(c) Use a flow rate o.f1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 277 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

135 volumes of me/hanoi and 800 volumes of a solution
containing 0.938% wlv of sodium perchlorate and 0.075% wlv
of potassium dihydrogen orthophosphate adjusted to pH 7.2 with
O.IMpotassium hydroxide and diluted to 1000 volumes with
water.

DETERMINATION OF CONTENT

Calculate the content of C19HJ9N706 in each capsule using
me declared content of C19H19N706 injolk acid BPCRS.

ASSAY
For ferrous fumarate
Weigh the contents of 20 capsules . Mix and powder if
necessary. Mix a quantity of the capsule contents containing
0.3 g of Ferrous Fumarate with 7.5 mL of 1M sulfuric acid
with gentle heating. Cool, add 25 mL of waterand titrate
immediately with O.IM ammoniumcerium(/v) sulfate VS using
ferroin solution as indicator. Each mL of O.IM ammonium
cerium(Jv) sulfate VS is equivalent to 16.99 mg ofC,H,FeO,.

For folic acid

For capsules contQining the equivalent a/less than
2 mg and/or less than 2% wlw oflolic acid
Use the average of the 10 individual results obtained in the
test for Uniformity of content.

For capsules contaJ'ning the equivalent 012 mg or
more and 2% W/W or more olloUe acid
Carry out the method for liqtn·d chromatography,
Appendix ill D, using the following solutions in 135 volumes
of methanol and 800 volumes of a 0.57% wlv solution of
dipotassium hydrogen orthophosphate (solvent A).

2022

(1) Shake a quantity of the capsule contents containing the
equivalent of 0.35 mg of folic acid with 40 mL of solvent A,
mix for 5 minutes with the aid of U)ttii50und, shake for a
further 15 minutes and dilute to 50 mL with solvent A and
Iilter (a 0.45-~m nylon filter is suitable)

(2) 0.0007% wlv offolic acid BPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Uniformity
of Content may be used.

MOBILE PHASE

135 volumes of methanol and 800 volumes of a solution
containing 0.938% wlv of sodium perchlorate and 0.075% w/v
of potassium dihydrogen orthophosphate adjusted to pH 7.2 with
O.IMpotassium hydroxide and diluted to 1000 volumes with
water.
When the chromatogram is recorded under the prescribed
conditions, the retention time for folic acid is about
4.5 minutes.

DETERMINATION OF CONTENT

Calculate the content of C19HI9N706 in the capsules using
the declared content of Cl9H19N706 injolic acid BPCRS.

STORAGE
Ferrous Fumarate and Folic Acid Capsules should be
protected from light.

LABELLING
For ferrous fumarate the quantity of the active ingredient is
stated both as the amount of ferrous fumarate and in terms
of the equivalent amount of ferrous iron.

Ferrous Fumarate and Folic Acid Tablets
Action and use
Source of iron + Vitamin B component, used in treatment of
iron-deficiency anaemia.

DEFINITION
Ferrous Fumarate and Folic Acid Tablets contain Ferrous
Fumarate and Folic Acid Hydrate.

The tablets comply with tire requirements stated under Tablets and
WIth thefollowing requirements.

Cany out the tests avoiding exposure to aainic light.

Content of ferrous fumarate, C..HzFe04
90.0 to 105.0% of the stated amount.

Content of folic acld, CJ9H1gN'706
90.0 to 115.0% of the stated amount.

IDENTIFICATION
A. In the Assay for folic acid, the chromatogram obtained
with solution (I) shows a peak with the same retention time
as the principal peak in the chromatogram obtained with
solution (2).

B. Heat a quantity of the powdered tablets containing 0.77 g
of Ferrous Fumarate with 25 mL of a mixture of equal
volumes of hydrochloric acidand wateron a water bath for
15 minutes, cool and filter. Retain the residue for test C.
The filtrate yields reaction A characteristic of iron salts,
Appendix VI.

C. Wash the residue reserved in test B with a mixture of
1 volume of 2M hydrochloric acid and 9 volumes of water and
dry at 105°. Suspend 0.1 g of the residue in 2 mL of sodium
carbonate solution and add potassium permanganate solution
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DETERMINATION OF CONTENT

Calculate the total contentof C19H19N706 in the medium
from the chromatograms obtained and using the declared
content OfC19H19N706 in folk acidBPCRS.

LIMITS

The amount of folic acid released is not less than 75% (Q) of
the stated amount.

For ferrous fumarate

PROCEDURE
After 60 minutes withdraw a sample of the medium and
filter. Titrate 100 mL of the filtrate with a.OIM ammonium
cmum(IV) sulfate VS usingferroz"n solution as indicator.

dropwise. The pennanganate is decolourised and a brownish
solution is produced.

TESTS
Dissolution
Comply with the requirements in the dissolution testfor tablets
and capsules, Appendix XII Bt.

TEST cONDITIONS

(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.

(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

For folic acid

PROCEDURE
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(1) After 60 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with O.IM hydrochloric
acid if necessary, expected to contain 0.00004% wlv of folic
acid.
(2) Disperse 10 mg offolic acidBPCRS in 75 mL of methanol
and mix: with the aid ultrasound for 15 minutes.
Add 125 mL of O.IM hydrochloric acid, mix with the aid of
ultrasound for a further 15 minutes and dilute to 250 mL
witha.1M hydrochloric acid. Dilute 1 volume of the resulting
solution to 100 volwnes withO.IM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with base-deactivated ocuulecylsilyl silica gd for chromatography
(5 urn) (Zorbax SB-CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flowrateof 0.7 mL per minute.
(d) Use a column temperature of30°.

(e) Use a detection wavelength of235 om.

(I) Inject 300 ~L of each solution.

MOBILE PHASE

Mobile phase A 1 volume offormic acid, 100 volumes of
methanol and 900 volwnes of water.
Mobile phase B 1 volume ofjonnic acid) 100 volumes of
waterand 900 volwnes of methanol.

Time
(Mlnules)

0-4
4-9.5

9.5-9.6

9.6-20

Mobile phase A
(% v/v)

100

100--+10
10--+100

100

MobUe phase B
(% '1''1)

o
ll->90
90--+0

o

Comment

isocrarlc
linear gradient
linear gradienl

re-equilibration

DETERMINATION OF CONTENT

Calculate the total contentof C"H2Fe04 in the medium
taking eachmL of O.IM ammonium cen'um(JV) sulfate VS to
be equivalent to 16.99 mg ofC4H2Fe04'
The amount of ferrous fumarate released is not less than
75% (Q) of the stated amount.

Ferric iron
Dissolvea quantity of thepowder prepared for the Assay for
ferrous fumarate containing 1.5 g of Ferrous Fumarate in a
mixture of 100 mL of waterand 10 mL of hydrochlonc acid
by heating rapidly to the boiling point. Boil for 15 seconds,
cool rapidly, add 3 g of potassium iodide) stopper, allow to
stand in the dark for 15 minutes and titrate the liberated
iodine with O.IM sodium thiosulfate VS using starch mUCIlage as
indicator. Repeat the operation without the substance being
examined. The difference between the titrations is not more
than 13.4 mL (5% ferric iron in Ferrous Fumarate).
Uniformity of Content

For folic acid
For tablets containing theequivalent of less than 2 mg and/or less
than 2% wlw of folic acid.
Complies with the requirements stated underTabletsusing
the following method of analysis. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions in 135 volumes of methanol and 800 volumes of a
0.57% w/v solution of dipotassium hydrogen orthophosphate
(solvent A).

(1) Placeone tablet in 40 mL of solvent A, shake for a
further 15 minutes, dilute to 50 mL with solvent A and filter
(a 0.45-~m nylon filter is suitable).

(2) 0.0007% wlv offolic acidBPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 em x 4.6 mrn) packed
with ocUJdecy/silyl silica gd for chromatography (5 urn)
(Spberisorb ODS 1 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 277 om.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

135 volumes of methanol and 800 volumes of a solution
containing 0.938% wlv of sodium perchlorate and 0.075% wlv
of potassium dihydrogen orthophosphate adjusted to pH 7.2 with
O.IM potassium hydroxide and diluted to 1000 volumes with
water.

DETERMINATION OF CONTENT

Calculate the contentof CI9HI9N706 in each tablet using
the declared content of C19H1,N70 . in folic acidBPCRS.

ASSAY
Weigb and powder 20 tablets.

For ferrous fumarate
Disperse a quantity of thepowder containing 0.3 g of
Ferrous Fwnarate in 7.5 mL of 1Msulfuric acid with gentle
heating. Cool, add 25 mL of waterand titrate immediately
withO.IM ammonium cerium(IV) sulfate VS usingferroin
solution as indicator. EachmL ofO.lM ammonium cerium Ov)
sulfate VS is equivalent to 16.99 mg of C..H2FeO,.
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For folrc acid

For tablets containing the equioalent 0/ less than 2 mg
and/or less than 2% w1w 0/folic add
Use the average of the individual results obtained in the test
for Uniformity of content.

For tablets containing the equivalent of2 mg or more
and 2% w/w or more 0/ foiic acid
Carry out the method for liquidchromatography,
Appendix ill D J using the following solutions in 135 volumes
of methanol and 800 volumes of a 0.57% wlv solution of
dipotassium hydrogen orth<>pho,phate (solvent A).

(1) Mix a quantity of the powdered tablets containing the
equivalent of 0.35 mg of folic acid in 40 mL of solvent A,
mix for 5 minutes with the aid of ultrasound, shake for a
further 15 minutes and dilute to 50 mL with solvent A and
lilter (a 0.45-pm nylon lilter is suitable).

(2) 0.0001% wlv of/oli< acid BPCRS solvent A.

CHROMATOGRAPHIC CONDITIONS

Chromatographic conditions described under Uniformity of
Content may be used.

MOBILE PHASE

135 volumes of methanol and 800 volumes of a solution
containing 0.938% wlv of sodium perchlorate and 0.075% wlv
of potassium dihydrogen orthophosphate adjusted to pH 1.2 with
O.JM potassium hydroxide and diluted to 1000 volumes with
water.
When the chromatogram is recorded under the prescribed
conditions, the retention time for folic acid is about
45 minutes. .

DETERMINATION OF CONTENT

Calculate the content of C19HI9N706 in the tablets using the
declared content of CI9Hl9N706 infolU; acid BPCRS.

STORAGE
Ferrous Fumarate and Folic Acid Tablets should be
protected from light.

LABELLING
For ferrous fumarate the quantity of the active ingredient is
stated both as the amount of ferrous fumarate and in terms
of the equivalent amount of ferrous iron.

Ferrous Gluconate Tablets
Action and use
Used in prevention and treatment of iron deficiency.

DEFINITION
Ferrous Gluconatc Tablets contain Ferrous Gluconate
Hydrate. They are coated.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of ferrous iron, Fe(n)
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.5 g
of Ferrous Gluconate Hydrate with 10 mL of 2M hydrochloric
acid, lilter and add to the filtrate 1 mL of barium chloride
solutian. An opalescence may be produced but no precipitate
is produced.

B. The powdered tablets yield reaction A characteristic of
iron salu, Appendix VI.

2022

TESTS
Ferric iron
Dissoive a quantity of the powder prepared for the Assay
containing 5 g of Ferrous Gluconate Hydrate as completely
as possible, without heating) in a mixture of 100 mL of
freshly boiled and cooled waterand 10 mL of hydrochloric
acid; add 3 g of potassium IOdide. Close the vessel, allow to
stand in the dark for 5 minutes and titrate the liberated
iodine with O.lM sodium thiosulfate VS using starch mucilage as
indicator. Repeat the operation without the powder.
The difference between the titrarions represents the amount
of iodine liberated by the ferric iron. Not more than 11.2 mL
of O.IMsodium thiosulfate VS is required.

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powder containing 1 g of Ferrous Gluconate Hydrate as
completely as possible in a mixture of 30 mL of waterand
20 mLof 1M suffu"cacidand titrate with O.IM ammonium
cen"um(lV) sulfate VS usingfl!rTOin solution as indicator.
Each mL ofO.1M ammonium cen·um(lV) sulfate VS is
equivalent to 5.585 mg of Fe(n).

LABELLING
The quantity of active ingredient is stated both as the
amount of ferrous gluconate and in terms of the equivalent
amount of ferrous iron.

Paediatric Ferrous Sulfate Oral Solution
Paediatric Ferrous Sulphate Oral Solution

Action and use
Treatment of iron-deficiency anaemia.

DEFINITION
Paediatric Ferrous Sulfate Oral Solution is a solution
containing 1.2% wlv of Ferrous Sulfate Heptahydrate and a
suitable antioxidant in a suitable vehicle with an orange
flavour. It is intended to be diluted well with water before
use.

The oralsolution complies with therequirements SlatedunderOral
Liquids and with thefollowing requirements.

Content of ferrous sulfate heptahydrate, FeS04J7H20

1.10 to 1.30% w/v.

ASSAY
To 20 mL add 45 mL of water, 0.2 mL of hydrochloric acid
and dilute potassium permanganate So/lilian drop wise until a
permanent pink colour is produced. Add 10 mL of
hydrochloric add and 3 mL of a 10% wlv solution of
ammonium thiocyanate and titrate with O.lM titan-ium(1lJ)
chloride VS maintaining a steady flow of carbon dioxide
through the flask. Each mL of O.IM uianium(l/l) chloride VS
is equivalent to 27.80 rng of FeSO'h7H20.

Paediatric Ferrous Sulfate Oral Solution contains in 5 mL
about 12 mg of ferrous iron.
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Ferrous Sulfate Tablets
Ferrous Sulphate Tablets

Action and use
Treatment of iron-deficiency anaemia.

DEFINITION
Ferrous Sulfate Tablets contain Dried Ferrous Sulfate. They
are coated.
The tablets comply with the requirements suuedunder Tablets and
with thefollowing requirements.

Content of ferrous Iron, Fe(n)
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The powdered tablets yield reaction A characteristic of
iron saln, Appendix VI.

B. Extract the powdered tablets with 2M hydrochlon"c acid and
filter. The filtrate yields reaction A characteristic of sulfates,
Appendix VI.

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powder containing 0.5 g of Dried Ferrous Sulfate as
completely' as possible in a mixture of 30 mL of waterand
20 mL of 1M sulfun"c acidand titrate with D.lM ammonium
ceriumttv} sulfate VS using fen-oitl solution as indicator.
Each mL of O.IM ammonium cerium(Jv) sulfate VS is
equivalent to 5.585 mg of Fe(II).

LABELLING
The quantity of active ingredient is stated both as the
amount of dried ferrous sulfate and in terms of the
equivalent amount of ferrous iron.

Ferrous Sulfate Prolonged-release
Tablets
Prolonged-release Ferrous Sulfate Tablets

Ferrous Sulphate Prolonged-release Tablets

Ferrous Sulfate Prolonged-release Tablets from different
monufaauren, whilst «Jmplying with the requirements of the
monograph, are not interchangeable unless otherwise justified and
authorised.

Action and use
Treatment of iron-deficiency anaemia.

DEFINITION
Ferrous Sulfate Prolonged-release Tablets contain Dried
Ferrous Sulfate. They are formulated so that the medicament
is released over a period of several hours. They are coated.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of ferrous sulfate. The dissolution profile
should reflect the in vivo performance which in tum is
compatible with the dosage schedule recommended by the
manufacturer.

The tablets comply with the requirements stated underTablets and
with thefollowing requirements.

Content of ferrous Iron, Fe(n)
95.0 to 105.0% of the stated amount.

Fexofenadine Preparations 111-649

IDENTIFICATION
A. The powdered tablets yield reaction A characteristic of
iron salts, Appendix Vl,

B. Extract a quantity of the powdered tablets containing
0.15 g of Dried Ferrous Sulfate with 10 mL of
2M hydrochloric acidand filter. The filtrate yields reaction A
characteristic of sulfates) Appendix VI.

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powder containing 0.5 g of Dried Ferrous Sulfate as
completely as possible in a mixture of 30 mL of waterand
20 mL of 1M sulfunc acidand titrate with O.IM ammonium
cerium(lV) sulfate VS usingjenvin solution as indicator.
Each mL ofO.IM. ammonium cerium(lV) sulfate VS is
equivalent to 5.585 mg of Peur).

LABELLING
The quantity of active ingredient is stated both as the
amount of dried ferrous sulfate and in terms of the
equivalent amount of ferrous iron.

Fexofenadine Tablets
Action and use
Histamine HI receptor antagonist; antihistamine.

DEFINITION
Fexofenadine Tablets contain Fexofenadine Hydrochloride.
They may be coated.

The tablets wmply with the requirements stated under Tablets and
with thejolwwing requirements.

PRODUCTION
The manufacturing process of Fexofenadine Hydrochloride,
used in the formulation of Fexofenadine Tablets, is validated
to ensure that the content of the enantiomer impurity B is
not more than 0.1 %.

Content of fexofenadine hydrochloride, C"H,,NO,,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 30 mg
of Fexofenadine Hydrochloride with 10 mL of methanol for
5 minutes, filter and evaporate the filtrate to dryness.
The infrared absorption spectrum of the dried residue,
Appendix II A, is concordant with the reference spectrum of
fexofenadine hydrochloride (RS 459).

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix XII B I.

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of 0.001"1 hydrochloric acid, at a temperature
of 370

) as the medium.

PROCEDURE

Carry out me method for liquidchromatography)
Appendix ill D, using the following solutions.

(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with
O.OOIM hydrochloric acidif necessary, to produce a solution
expected to contain 0.003% w/v of Fexofenadine
Hydrochloride.
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Pl>E<I _

the area of any other secondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.2%)j

DEFINITION
Sterilesolution for injection of a protein having the primary
structure of the 174-amino-acid isofonn of human
granulocyte colony-stimulating factor (huG-CSF) plus 1
additional amino acid, an N-tenninalmethionine. In contrast
to its natural counterpart, the protein is not glycosylated.

Content
90.0 per cent to 110.0 per cent of the amountof filgrastim
stated on the label.

Potency
80 per cent to 125 per cent of the potency stated on the label
when determined using the conditions descnbed under
Assay.

the swn of the areas of all secondary peaks is not greater than
5 times the area of the principal peakin the chromatogram
obtained with solution (2) (1.0%).

Disregard any peakwith an area less than0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Weigh and powder20 tablets. Carry out the method for
liquidchromatography, Appendix III 0, using the following
solutions.
(1) Shakea quantity of powdered tablets containing 50 mg of
Fexofenadine Hydrochloride with 50 mL of solventA and
filter.
(2) 0.1% w/v offexofenadine hydrochloride BPCRS in solvent
A.
(3) 0.1% w/v offexofenadine impurity standard BPCRS in
solventA.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the principal
peaks due to Fexofenadine and impurity A is at least 10.

DETERMINATION OF CONTENT

Calculate the content of C32H39N04JHCI in the tablets using
the declared content of C3,H"NO.,HCl infexofenadine
hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A and C listed under
Fexofenadine Hydrochloride.

**** ** *
*****

Filgrastim Injection
(ph. Eur. monograph 2848)

Action and use
Recombinant methionyl human granulocyte colony
stimulating factor.

(2) 0.003% wlv of fexofenadine hydrochloride BPCRS in
O.OOIM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

DETERAUNATION OF CONTENT

Calculate the total content of fexofenadine hydrochloride,
C32H3~O"JHCl, in the medium from the chromatograms
obtained and using the declared content of C32H39N04lHCI
in fexofenadine hydrochloride BPCRS.

LIMITS

The amount of fexofenadine hydrochloride released is not
less than 75% (Q) of the stated amount.

Related substances
Carry out the method for liqm'd chromatography,
Appendix III D, using the followingsolutions in solventA.

SOLVENT A

Equal volumes of acetonitrile and a buffer solution containing
0.05M sodium dihydrogen orthophosphate monohydrate and
O.006M sodium perch/orale. The pH of the buffer solution is
adjusted to 2.0 with onhophosphoric acid before the addition
of acetonitrile.
(I) Shake a quantity of powdered tablets containing 25 mg of
Fexofenadine Hydrochloride with25 mL of solventA and
filter.
(2) Dilute 1 volume of solution (I) to 100 volumes with
solvent A and further dilute 1 volume of the resulting
solution to 5 volwnes withsolvent A.

(3) 0.1 % wlv offexofenadine impurity standard BPCRS in
solvent A.
CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with phenylsilyl silica gelfor chromatography (5 urn) (Zcrbax
SB Phenyl is suitable).

(b) Use isocratic elution using the mobilephasedescribed
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

350 volumes of acetonitrile and 650 volumes of a buffer
solution containing O.OSM sodium dihydrogen orthophosphate
monohydrate and 0.006M sodium perchlorate the pH of which is
adjusted to 2.0 with onhophosphoric acid. To the resulting
solution add 3 volwnes of triethylamine and mix.
SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the principal
peaksdue to Fexofenadine and impurity A is at least 10.

LIMITS

In the chromatogram obtainedwith solution (1):

multiply the peakarea of any peak corresponding to
impurity A by 1.4;

the area of any secondary peak corresponding to impurity A is
not greater than 3 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.6%);

the area of any secondary peak corresponding to impurity C is
not greater than 1.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.3%);
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PRODUCTION
Filgrastim injection is prepared from Filgrastim concentrated
solution (2206).

The concentrated solution is diluted with a formulation
buffer (acetate or glutamate) containing sodium hydroxide,
sorbitol, and polysorbate 80 as excipients. This preparation is
passed through a bacteria-retentive filter and distributed
aseptically into the final containers. Where excipients or
formulation buffer other than those mentioned above are
used, their compatibility with the tests described hereafter
must be confirmed.

CHARACTERS
Appearance
Clear, colourless or slightly yellowish liquid.

IDENTIFICATION
A. It shows the expected biological activity (see Assay).

B. Examine me chromatograms obtained in the test for
related proteins.

Results The principal peak in the chromatogram obtained
with the test solution is similar in retention time and shape to
the principal peak in the chromatogram obtained with
reference.solution (a).

TESTS
pH (2.2.3)
As approved by the competent authority.

Impurities with molecular masses higher than that of
filgrastim
Size-exclusion chromatography (2.2.30): use the
normalisation procedure.

Solution A Dissolve 4.1 g of sodium acetate R in 400 mL of
waterR, adjust to pH 4.0 with autic acidR and dilute to
500 mL with waterR.
Testsolution Dilute the preparation to be examined with
solution A to obtain a concentration of 0.4 mglmL.

Reference solution Dilute filgrastim CRS with solution A to
obtain a concentration of 0.4 mg/mL.

Resolmion solution Mix a sample of the reference solution for
about 30 s using a vortex mixer.

Column:
- size: 1= 0.3 m, 0 =7.8 mm;
- stationary phase: hydrophilic silica gelfor chromatography R

(5 urn) of a grade suitable for fractionation of globular
proteins in the relative molecular mass range of 10 000 to
500000;

- temperature: 30°C.

i\!IobiJe phase Dissolve 7.9 g of ammonium hydrogen
carbonate R in 1000 mL of waterfor chromatography Rand
adjust to pH 7.0 with phosphoric acidR; dilute to 2000 mL
with waterfor chromatography R.
Flow rate 0.5 mUmin.

Detection Spectrophotometer at 215 run.

Injection 20 ~L.

Rdative retention With reference to the filgrastim monomer
(retention time = about 19 min): aggregates = about 0.60;
filgrastim oligomer J = about 0.75; fiJgrastim
oligomer 2 ::: about 0.80; fiJgrastim dimer =about 0.85.

System sUliability Resolution solution:
- retention time: filgrastim monomer = 17 min to 20 min;
- resolution: minimwn 3.0 between the peaks due to the

filgrastim dimer and the filgrastim monomer.

Calculate the percentage content of the dirner, oligomers and
aggregates.

Filgrastim Injection 111-651

Limits:
- impurities with mol«ular masses higher than that of filgrastim,

oilier than the dimer: maximum 0.5 per cent;
- totaloj impun'ties with molecular masses higher than that of

filgrastim: maximum 1.0 per cent.

Impurities with charges differing from that of
fiIgrastim
Isoelectric focusing (2.2.54) with the following modifications.
Prepare reference solutions (a), (b) and (c) immediau(y before
loading on thegel.

Gelconcentration 5 per cent; commercially available gels
may be used.

Test solution Dilute the preparation to be examined with
waterR to obtain a concentration of 0.6 mglmL.

Reference solution (a) Dilute fitgrastim CRS with waterR to
obtain a concentration of 0.6 mg/mL.

Reference solution (b) To 10 ilL of reference solution (a) add
190 ilL of waterR to obtain a concentration of 0.03 mg/mL.

Reference solution (c) To 10 ~L of reference solution (a) add
490 ilL of waterR to obtain a concentration of
0.012 mg/mL.

Reference solution (d) Use an lsoelectric point (PI)
calibration solution, in the pI range of 3-10, prepared
according to the manufacturers instructions.

Focusing:
- pH gradient: a combination of ampholytes giving a

functional separation in the pI range of 5.0-7.0;
- catlw/yte: 20 g/L solution of sodium hydroxide R;
- ano/yte: 30 gIL solution ofglacial acetic acidR;
- applicati",,: 15 ~L.

Proceed with the isoelectric focusing by applying the
electrical parameters according to the manufacturer's
instructions. The following parameters have been found
suitable for gels of dimensions 250 rom x J10 mm
x 0.43 mm:
- pre-focusing: 700 V, 12 rnA, 8 W, 20 min;
- post-application: 500 V, 8 rnA, 8 W, 20 min;
- focusing: 2000 V, 14 rnA, 14 W, 90 min;
- final focusing: 2500 V, 14 rnA, 14 W, 10 min.

Daeaion Silver staining.

Fixingsolution A solution containing 36 g/l, of sulfosalicylic
acidRand 116 gIL of uichloroaceuc acidR.

Smsitising solution Dissolve 17 g of sodium acelate R in about
100 mL of waterR. Add 75 mL of ethanol (96 percent) R,
10 mL of a 50 gIL solution of anhydrous sodium thiosulfau R
and 1.25 mL of a 250 gIL solution ofgluwraldehyde Rand
dilute to 250 mL with waterR.

Silversolution Mix 100 ~L offormaldehyde solution Rl and
25 mL of a 25 gIL solution of silver nitrate R and dilute to
250 mL with waterR.
Developing solution Dissolve 6.25 g of sodium carbonate R in
about 200 mL of waterR, add 50 J1L of formaldehyde
solution RI and dilute to 250 mL with walerR.
SlOpping solution Dissolve 3.65 g of sodium edeuue R in
250 mL of waterR.

Alternatively, commercially available staining kits may be
used.

System suitability:
- in the eleetropherogram obtained with reference

solution (d), the relevant isoelectric point markers are
distributed along the entire length of the gel;

- in the e1eetropherogram obtained with reference
solution (c), the principal band is clearly visible.
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Limits:
- maximum 7 bands of an intensity between that of the

principal band in me elecrropherogram obtained with
reference solution (c) (2 per cent) and that of the
principal band in the electropherogram obtained with
reference solution (b) (5 per cent) are present;

- no band has an intensity greater than that of the principal
band in the electropherogram obtained with reference
solution (b) (5 per cent).

Related proteins
Liquid chromatography (2.2.29): use the normalisation
procedure.

Test solution Dilute the preparation to be examined with
waWr R to obtain a concentration of 0.5 mg/rnl.,

Reference solution (a) Dilute the contents of a vial of
filgrastim CRS with warer R to obtain a concentration of
0.5 mglmL.

Reference solution (b) To 250 ~L of reference solution (a),
add 2.5 ~L of a 4.5 gIL solution of hydrogen peroxide.
Mix and incubate at 25 ± 2 °C for 30 min, then add 1.9 mg
of L-merhionine R.
Reference solution (e) To 250 J.lL of reference solution (a),
add 0.25 mg of dithiothreitol R. Mix and incubate at
35 ± 2 ·C for 60 min.

Column:
- size: 1== 0.15 m, 0 == 4.6 mm;
- stationary phase: end-capped butylsi(yl silica gelfor

chromawgraphy R (5 urn) with a pore size of 30 nm;
- temperature: 60 °C.

Mobile phase:
- mobile phase A: dilute I mL of trifluoroacelic acidR in

1000 mL of waterfor chromawgraphy R;
- mobile phase B: dilute I mL of m"jluoroacea"c acidR in

100 mL of water for chromatography R, then add 900 mL
of acetonitrle Rj

Tim, Moblle phase A MobUe phase B
(min) (per cent VIJ? (per cent VIJ?
0-30 60 _ 20 40 _ 80

30 - 35 20 80

35 - 45 20 ..... 60 80 ..... 40

Flow rate 0.8 mUmin.

Detection Spectrophotometer at 215 run.
Injection 50,..r.. of the test solution and reference
solutions (b) and (c).

Relative retention With reference to filgrastim (retention
time =about 23 min): oxidised filgrastim
(fonn I) = about 0.84; oxidised filgrastim
(form 2) = about 0.98; reduced filgrastim = about 1.04.

Systemsuitability Reference solution (b):
- symmetry factor: maximum 1.8 for the peak due to

filgrastim;
- ptak-to-valley ratio: minimum 2.0, where Hp == height

above the baseline of the peak due to oxidised filgrastim
(fonn 2) and H. = height above the baseline of the lowest
point of the curve separating this peak from the peak due
to filgrastim.

System suitability Reference solution (c):
- resolution: minimum 15 between the peaks due to

filgrastim and reduced filgrastim;
- symmetry [actor: maximum 1.8 for the peak due to

filgrastim.
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Limits:
- «ttY impun'ty: for each impurity, maximum 3.0 per cent;
- wial: maximum 6.5 per cent.

Osmolality (2.2.35)
As approved by the competent authority.

Bacterial endotoxins (2.6.14)
Less than 10 IU in the volume that contains 1.0 mg of
protein.

ASSAY
Protein
Liquid chromatography (2.2.29) as described in the test for
related proteins with the following modification.

Injection Test solution and reference solution (a).

Calculate the content of filgrastim (Cs4.5H1339N223024.3S9)
taking into account the assigned content of
CS4sH1339N2230243S9 infilgrastim CRS.

Potency
The potency of the preparation to be examined is determined
by comparison of the dilutions of the test preparation wirh
the dilutions of the International Standard of filgrastim or
with a reference preparation calibrated in International Units.

The International Unit is the activity contained in a stated
amount of the appropriate International Standard.
The equivalence in International Units of the International
Standard is staled by the World Health Organization.

Carry out the assay using a suitable method such as the
following, which uses the conversion of a tetrazolium salt
(MTS) as a staining method. Alternative methods of
quantifying cell proliferation, such as measurement of
intracellular ATP by luciferase bioluminescence, have also
been found suitable, and may be used as the assay readout,
subject to appropriate validation. The assay conditions (for
example, cell concentration, incubation time and dilution
steps) are then adapted accordingly.

Use an established cell line responsive to filgrastim. M-NFS
60 cells (ATCC No. CRL-1838) that have been made
sensitive to G-CSF have been found suitable. Incubate with
varying dilutions of test and reference preparations of
filgrastim. Then incubate with a solution of tetrasolium saltR.
This cytochemical stain is convened by cellular
dehydrogenases to a coloured formazan product.
The formazan is then measured spectrophotometrically.

Add 50 ~L of dilution medium to each well of a 96-well
microtitre plate. Add an additional 50 J1L of this solution to
the wells designed for the blanks. Add 50 ul.,of each solution
to be tested in triplicate (test preparation and reference
preparation at a concentration of about 800 IU/mL, plus a
series of 10 twofold dilutions to obtain a standard curve).
Prepare a suspension of M-NFS-60 cells containing 7 x 105

cells per millilitre. Immediately before use, add
2-mercaptoethanol to a final concentration of 0.1 mMJ and
add 50 J1L of the prepared cell suspension to each well,
maintaining the cells in a uniform suspension during
addition.

Incubate the plate at 36.0-38.0 ·C for 44-48 h in a
humidified incubator using 6 ± I per cent CO2, Add 20 ~L

of a 5.0 gIL sterile solution of tetrazdium saltR to each well
and reincubate for 4 h. Estimate the quantity of fonnazan
produced using a microtitre well plate reader at 490 run.
Calculate the potency of the preparation to be examined
using a suitable statistical method, for example the parallel
line assay (5.3).
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The estimated potency is not less than 80 per cent and not
more than 125 per cent of the stated potency.
Tne confidence limits (P> 0.95) are not less than
74 per cent and not more than 136 per cent of the estimated
potency.

STORAGE
In a sterile, airtight, tamper-evident container, protected from
light, at a temperature of 2 DC to 8 DC.
~ ~ PhEm

Finasteride Tablets
Action and use
5-Alpha reductase inhibitor; treatment of benign prostatic
hyperplasia.

DEFINITION
Finasteride Tablets contain Pinasteride. They are coated.

The tablets comply with the requirements stared underTablets and
with thefollowing requirements.

Content-of finasteride, CllHl~202
95.0 to 105.0% of the stated amount

IDENTIFICATION
A. In the test for Dissolution, the chromatogram obtained
with solution (1) shows a peak with the same retention time
as the peak due to finasteride in the chromatogram obtained
with solution (2).

B. In the test for Uniformity of content, the chromatogram
obtained with solution (1) shows a peak with the same
retention time as the peak due to finasteride in the
chromatogram obtained with solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

Carry out the method for IUjuid chromatography,
Appendix ill D, using the following solutions.

(I) After 45 minutes withdraw a 10 mL sample of the
medium and filter. Use the filtered medium.

(2) A suitable solution of finaneide BPCRS in a mixture of
3 volumes of waterand 7 volumes of acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 em x 4.6 mm) packed
with octadecy/si/yl silica gelfor chromatography (3 pm) (Hyperail
ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 45'.

(e) Use a detection wavelength of220 run.

(I) Inject 200 ~L of each solution.

Finasteride Preparations III-653

MOBILE PHASE

21 volumes of waterand 29 volumes of acetonitrile.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the symmetry factor of the peak
corresponding to finasteride is Jess than 2.0.

DETERMINATION OF CONTENT

Calculate the content of C23H36Nz02 in the medium from
the chromatograms obtained using the declared content of
C2,H,oN202 infinasterideBPCRS.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D J using the following solutions.

(1) Add 30 rnL of a mixture of equal volumes of acetonitrile
and water to a quantity of powdered tablets containing
100 rng of Flnasrerlde, dilute to 50 rnL with the same
mixture of solvents, centrifuge and filter the supernatant
liquid (0.2%).

(2) Dilute 2 volumes of solution (I) to 100 volumes with a
mixture of equal volumes of acetonitrile and water, dilute
1 volume of this solution to 10 volumes with a mixture of
equal volumes of acetonitn1e and water.
(3) 0.2% wlv offinasterideforpeak identification EPCRS in a
mixture of equal volumes of acetonitrile and water.
(4) Dilute 25 volumes of solution (2) to 100 volumes with
equal volumes of acetonitrile and water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.0 mm) packed
with base-deactivated, end-capped oclfldecy/silyl ,i/i<a gelfor
chromatography (5 urn) (Hypersil BDS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 60'.

(e) Use a detection wavelength of 210 nm.

(I) Inject 50 ~L of each solution.

When the chromatograms are recorded using the prescribed
conditions the retention time of finasteride is about
28 minutes. The retention times relative to finasteride are:
impurity A, about 0.9; impurity B, about 1.2; impurity C,
about 1.4. For solution (I) allow the chromatography to run
for twice the retention time of the finasteride peak.

MOBILR PHASE

10 volumes of acetonitrile, 10 volumes of tetrahydrcfuron and
80 volumes of water.

SYSTEM SUITABILITY

The test is not valid, unless in the chromatogram obtained
with solution (3), the peak-to-va/Iey ratio between finasteride
impurity A and finasteride is at least 2.5.

LIMITS

In the chromatogram obtained with solution (1):

identify any peak due to finasteride impurity A and multiply
the peak area by a correction factor of 2.4;

any peak corresponding to finasteride impurity A is not
greater than 1.5 times the area of the principal peak in
solution (2) (0.3%);

the area of any peak corresponding to finasreride impurity B
is not greater than 1.5 times the area of the principal peak in
solution (2) (0.3%);
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the area of any peak corresponding to finasteride impurity C
is not greater than 1.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.3%);

the area of any other secondary peak is not greater than
0.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.1%);

the sum of the areas of any secondary peaks is not greater than
3 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.6%).

Disregard any peak with an area less than 0.25 times the area
of the peak due to finasteride in the chromatogram obtained
with solution (2) (0.05%).

Uniformity ofcontent
Tablets containing less than 2 mg and/or less than 2% wlw
of Finasteride comply with the requirements stated under
Tablets using the following method of analysis. Carry out the
method for liquidchromawgraphy, Appendix ill D) using the
following solutions in a mixture of 3 volumesof water and
7 volumes of acetonitrile (solvent A).

(1) Add 2.5 mL of water to one tablet, shake with the aid of
ultrasound until the tablet is completely dispersed.
Add 35 mL of solvent A mix with the aid of ultrasound for a
further 30 minutes. Cool to room temperature, dilute (Q

50 mL with solvent A, centrifuge and use the clear
supernatant liquid.

(2) A suitable solution eifinasteride BPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 nun) packed
with oC1ade<ylsilyl silica gelfor chromalOgraphy (5 um) (Hypersil
ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 45°.

(e) Use a detection wavelength of 240 nm.

(1) Inject 20 ~L of each solution.

MOBILE PHASE

Equal volumes of acetonitrile and 0.0025M of onhophosphoric
acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the symmetry factorof the peak due (Q

finasteride is less than 2.0.

DETERAUNATION OF CONTENT

Calculate the content of C23H3~202 in each tablet using
the declared content of C"H,oN,O, in finasmide BPCRS.

ASSAY
For tablets containing less than 2 mg and/or less than
2% W/W ofPinosteride
Use the average of me individual results determined in the
test for Uniformity of content.

Fur tablets containing 2 mg or more and 2% wlw or
more ofFinasteride
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions in a mixture of 3 volumes of waterand 7 volumes
of cuetonitn1e (solvent A).

(1) Add 25 mL of water to a quantity of the powdered tablets
containing 50 mg of Finasteride, add 350 mL of solvent A,
mix with the aid of ultrasound for 30 minutes. Allow to
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attain room temperature and dilute to 500 mL with solvent
A, centrifuge and use the clear supernatant liquid.

(2) 0.010% w/v oifinasteride BPC'RS in solvent A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Uniformity
of content may be used.

SYSTEM SUITABILITY

The assay is not valid unless, in the chromatogram obtained
with solution (2), the symmetry factor of the peak due to
finasteride is less than 2.0.

DETERMINATION OF CONTENT

Calculate the content of C23H36N202 in the tablets from the
chromatograms obtained and using the declared content of
C"H,oN,O, infinastenae BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed in the monograph for
Finasteride.

Flavoxate Tablets
Action and use
Anticholinergic.

DEFINITION
Flavoxate Tablets contain Flavoxate Hydrochloride. They are
coated.

The tablets comply with the requirements statedunderTablets and
with thefollowing requirements.

Content of flavoxate hydrochloride, C2..H2sN04IHC1
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract a quantity of the powdered tablets containing
0.2 g of F1avoxate Hydrocbloride with 10 mL of
dichloromahane, filter and evaporate the filtrate to dryness.
The infrared absorption spearum of the residue, Appendix II A.
is concordant with the reference spectrum of fievoxate
hydrocbloride (RS 141).

B. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (5) corresponds to that
in the chromatogram obtained with solution (6).

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Shake a quantity of the powdered tablets containing 0.2 g
ofFlavoxate Hydrochloride with 10 mL of chloroform and
filter.

(2) 0.03% wlv of jla_au impurityA EPCRS in chlaroform.

(3) 0.015% wlv ofjlavoxare impurityB EPCRS in chloraform.

(4) Dilute 1 volume of solution (1) to 500 volumes with
chloroform.

(5) Dilute 1 volume of solution (1) to 20 volumes with
chloroform.

(6) 0.1% wlv ofjlavoxare hydrochloride BPCRS in chloraform.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF254•

(b) Use the mobile phase as described below.
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(c) Apply 50 IlL of solution (I). Apply 10 ~L of solutions
(2), (3), (5), and (6). Apply 25 ~L of solution (4).

(d) Develop the plate to 15 em.

Ce) Afterremoval of the plate, allowit to dry in air and
examineinunediately WIder ultraviolet light (254 nm).

MOBILE PHASE

1 volume of IBM ammonia, 80 volumes of propan-2-ol and
200 volumes of ethyl acetate.

LIMITS

Any spot corresponding to impurity B in the chromatogram
obtainedwith solution (1) is not more intense than the spot
in the chromatogram obtained with solution (3) (0.15%);

any othersecondary spot in the chromatogram obtained with
solution (I), other than the spot corresponding to
impurity A, is not more intense man the spot in the
chromatogram obtained with solution (4) (0.1%).

Impurity A
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing 0.2 g
of Flavoxate Hydrochloride with 10 mL of chloroform and
filter.

(2) 0.01 % wlv solution off/avoxale impurity A EPCRS in
chloroform,

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelOF,,", (Merck silica gel 60
F254 plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 50 ~L of each solution (I).

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, allowit to dry in airand spray
with dilute potassium iodobismuthase solution.

MOBILE PHASE

4 volumes of glacialacetic acid, 25 volumes of ethylacetate
and 70 volumes of cydohexane.

LIMITS

Any spot corresponding to impurity A in the chromatogram
obtainedwithsolution (1) is not more intense than the spot
in the chromatogram obtained with solution (2) (0.5%).

ASSAY
Weigh and finely powder 20 tablets. To a quantity of the
powdered tablets containing 1 g ofFiavoxate Hydrochloride
add 600 mL of O.IM hydrochloric acid and disperse with the
aid of ultrasound for 10 minutes.Place in a water bath at 70"
for 90 minutes, cool, add sufficient O.lM hydrochloric add to
produce I litre and filter. Dilute 5 mL to 250 mL with
O.IM hydrochloric acid and measure the absorbance of the
resulting solution at 293 nm, Appendix II B. Calculate the
content of C2.JI25N04>HCI from the absorbance obtainedby
repeating the measurement using a 0.002% wlv solution of
ficooxate hydrochloride BPCRS in O.IM hydrochlori< acidand
from the declared content of C24H2~04,HCl inJfavoxate
hydrochloride BPCRS.

STORAGE
Plavoxate Tablets should be protected from light.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A and B listed under
Flavoxate Hydrochloride.

Flecainide Preparations 111-655

Flecainide Injection
Action and use
Class I antiarrhythmic.

DEFINITION
Flecainide Injection is a sterile solution of FJecainide Acetate
in Water for Injections.
The injection complies with the requirements statedunder
Parenteral Preparations and wilh thefollowing requirements.

Content offlecainide acetate, CI7H20F~203,C2H.02
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A clear, colourless or almost colourless solution.

IDENTIFICATION
A. The light absorption, Appendix11 B, of the solution
obtained in the Assay in the range 230 nm to 350 nm
exhibits a maximum at 296 nm.
B. In the test for (Piperidin-2-yl)methanamine, examine the
chromatograms underultraviolet light (254 nnv before
spraying. The principal spot in the chromatogram obtained
with solution (2) corresponds to thatin the chromatogram
obtained with solution (3).

TESTS
Acidity
pH, 5.0 to 6.5, Appendix V L.

(Piperldln-z-yljmethanamlne
Carry out the method for thin-layer chromatography,
Appendix ill A, usinga silica gel F254 precoated plate
(Merckplatesaresuitable) and a mixture of 2 volumes of
methanol, 5 volumesof IBM ammonia, 100 volumes of acetone
and 100 volumes of dichloromethane as the mobile phase but
aUowing the solventfront to ascend 10 em abovethe line of
application, Apply separately to the plate I ~L of solution (I)
and 5~ of each of solutions (2) and (3). Solution (I)
contains0.025% wlv ofJfecainide acetate impurity B EPCRS
[(piperidin-2-yl)methanamine] in methanol. For solution (2)
dilute the injection, if necessary, with methanol to contain
1% w/vof flecainide acetate. Solution (3) contains 1%w/vof
fiecainide acetate BPGRS in methanol. Afterremoval of the
plate, aUow it to dry in airand examine underultraviolet light
(254 nm) (for Identification test B). Spray the plate with a
freshly prepared 0.2% wlv solution of ninhydrin in methanol,
heat the plate at 1050 for approximately 5 minutes and
examineimmediately. In the chromatogram obtainedwith
solution (2) anybluish-purple spot corresponding to

(piperidin-2-yl)methanamine is not more intense than the
spot in the chromatogram obtained with solution (1) (0.5%).

Related substances
Carry out the methodfor liquid chromatography,
Appendix ill D, using the following solutions. Solution (1) is
the injection diluted, if necessary, with a mixture of
29 volumesof acetonitrile and 71 volumes of water to contain
1.0% wlv of ftecainide acetate. For solution (2) dilute
1 volume of solution (1) to 100 volumes with a mixture of
29 volumes of acetonitrile and 71 volumes of waterand
further dilute 1 volume of this solution to 5 volumes with the
same solventmixture. Solution (3) contains 0.01% wlv of
each offlecainide acetate BPCRS andflewinide
impurit:Y A EPCRS in a mixture of 29 volumes of acetonitrile
and 71 volumes of water.

The chromatographic procedure may be carried out using
(a) a stainless steel column (15 cm x 4.6 mm) packed with
end-capped ocrylsilyl silica gellor chromatography (5 urn)
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(Zorbex C8 is suitable), (b) as the mobile phase with a flow
rate of 2 mL per minute a mixture of 5 volumes of
1M tetrabutylammonium hydroxide, 10 volumes ofgladai acetic
acid) 290 volumes of acetonitrile and 710 volumes of water,
me mixture adjusted to pH 5.8 using IBM ammonia, and (c)
a detection wavelength of 254 run.

Inject 20 JlL of each solution. The test is not valid unless, in
me chromatogram obtained with solution (3), the resolution
factor between the peaks corresponding to flecainide and
flecainide impurity A is at least 3.5.

For solution (1) allow the chromatography [0 proceed for
nine times the retention time of the principal peak. In the
chromatogram obtained with solution (1) the area of any
secondary peak is not greater man the area of the peak in the
chromatogram obtained with solution (2) (0.2%) and the
sum of the areas of any such peaks is not greater than two
and a half times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%). Disregard
any peak with an area less than 0.05 times the area of the
peak in the chromatogram obtained with solution (2)
(0.01 %).

ASSAY
Dilute the injection with a 0.2% vlv solution of lactic acid to
produce a solution containing 0.01% wlv offlecainide acetate
and measure the absorbance of the resulting solution at the
maximum at about 296 run, Appendix II B, using a 0.2% vlv
solution of lactic add in the reference cell. Calculate the
content of CL7H20F~203,~Ht02in the injection from the
absorbance obtained with a solution containing 0.01% wlv of
jlecaimJe acetate BPGRS in a 0.2% vlv solution of leum add
and using the declared content of C17H2oF~203JC2H402in
fiecoinide a""tate BPCRS.

STORAGE
Flecainide Injection should not be allowed to freeze.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, Band D stated under
Flecainide Acetate.

Flecainide Tablets
Action and use
Class I antiarrhythmic.

DEFINITION
Flecainide Tablets contain Flecainide Acetate.

The tablets comply 'lIJlih the requirements stated underTabkts and
wtih thefollDwt"ng requirements.

Content of ftecainide acetate, C17H2oF~103,C2H402
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, of the solution
obtained in the Assay in the range 230 run to 350 run
exhibits a maximum at 296 run.

B. Shake a quantity of the powdered tablets containing 0.1 g
of tlecainide acetate with 10 mL of methanol for 10 minutes,
filter and evaporate the filtrate to dryness. The infrared
absorption spectrum of the residue, Appendix II A, is
concordant with the reference spectrum of flecainide acetate
(RS 397).
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TESTS
Dissolution
Comply with the requirements for Monographs of me British
Pharmacopoeia in the dissolution testfor cabhus and capsules,
Appendix xn Hl, using Apparatus 2. Use as the medium
900 mL of O.lM hydrochlori< acid and rotate the paddle at
100 revolutions per minute. Withdraw a sample of 5 mL of
the medium, filter and dilute the filtered solution, if
necessary, with sufficient a.1Mhydrochloric acid to produce a
solution expected to contain about 0.005% wlv of flecainide
acetate. Measure the absorbance of the solution at the
maximum at 298 run, Appendix II BJ using O.IM hydrochloric
acid in the reference cell. Calculate the total content of
flecainide acetate, CI1H20F6N203,C2H,,02J in the medium
from the absorbance of a 0.005% wlv solution ofjlecainide
acetate BPCRS in 0.1M hydrochloric acidusing the declared
content of CI7H2oF6N20J,~H402 injlecainide
auta'e BPCRS.

Related substances
Carry out the method for thin-layer chromawgraphy,
Appendix III A, using a TLC silica gelFm plate (Merck
plates are suitable) and a mixture of 2 volumes of methanol,
5 volumes of IBM ammonia, J00 volumes of acetone and
100 volumes of dichloromethane as the mobile phase but
allowing the solvent front to ascend 10 em above the line of
application. Apply separately to the plate 1 ~L of each of the
following solutions. For solution (1) add 2 mL of methanol to
a quantity of the powdered tablets containing 0.2 g of
flecainide acetate, shake, centrifuge and use the supernatant
liquid. Solution (2) contains 0.05% wlv of fle<ainide
aatate BPGRS in methanol. Solution (3) contains 0.05% wlv
of fiecamide impurity A EPCRS in methanol. Solution (4)
contains 0.02% wlv offlecainide impurity B EPCRS in
melhQ/wl. After removal of the plate, allow it to dry in air and
examine WIder ultraviolet light (254 nm). In the
chromatogram obtained with solution (1) any spot
corresponding to 3-[2,5-bis(2,2,2-trifiuoroethoxy)phenyl]
1,5,6,7,8,8abexabydroimidazo[I,5-a]pyridine (impurity A) is
not more intense than the principal spot in the
chromatogram obtained with solution (3) (0.5%). Spray the
plate with a freshly prepared 0.2% wlv solution of ninhYlln"t.
in absolute ethanol, heat the plate at 105° for approximately
5 minutes and examine immediately. In the chromatogram
obtained with solution (I) any bluish-purple spot
corresponding to (piperidin-2-yl)methanamine (impurity B) is
not more intense than the principal spot in the
chromatogram obtained with solution (4) (0.2%) and any
other secondary spot is not more intense than the principal
spot in the chromatogram obtained with solution (2) (0.5%).

ASSAY
Sbake 20 tablets with 100 mL of a 2% vlv solution of lactic
acid until the tablets have disintegrated, add 650 mL of
water, shake with the aid of ultrasound for 30 minutes, add
sufficient water to produce 1000 mL, mix and filter
(Whatman GFIF paper is suitable), discarding the first
100 mL of filtrate. Dilute the filtrate with a 0.2% vlv solution
of lactic add to produce a solution containing 0.01% wlv of
flecainide acetate and measure the absorbance of the resulting
solution at the maximum at about 296 run, Appendix Il -B,
using a 0.2% vlv solution of lactic add in the reference cell.
Calculate the content of Cl7H20F6N203,C2H402 in the
tablets from the absorbance obtained with a solution
containing 0.01% w/v of fiecainide acetate BPGRS in a
0.2% vlv solution of lactic acidand using the declared content
of CI7H~6N203,CzH.02infle<ainide awate BPCRS.
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STORAGE
Flecainide Tablets should be stored at a temperature not
exceeding 30°.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A, Band D stated under
Flecainide Acetate.

Flucloxacillin Capsules
Action and use
Penicillin antibacterial.

DEFINlllON
Flucloxacillin Capsules containFlucloxacillin Sodium.
The capsules comply with the requirements statedunder Capsules
and with the following requirements.

Content of flucloxacillin, ClyH17ClFN30SS
92.5 to 110.0% of the stated amount.

IDENTIFICATION
The infrared absorption spectrum of the contentsof the
capsules,.Appendix Il A, is concordant with the reference
spectrum offlucloxacillin sodium (RS 145).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions. For solution
(1) shakea quantity of the contents of the capsules
containing the equivalent of 0.1 g of flucloxacillin with
80 mL of me mobilephase for 15 minutes, add sufficient of
the mobile phase to produce 100mL and filter. For solution
(2) dilute I volume of solution (I) to 100 volumes with the
mobilephase. Solution (3) contains 0.01% w/v of each of
fiudoxadllin sodium BPCRS and cloxacillin sodiumBPCRS in
the mobile phase.

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 cm x 4.6 mm) packed with
octalkcylsilyl silica gelfor chromatography (5 urn) (Hypersil 5
ODS is suitable), (b) as the mobilephase with a flow rate of
1 mL per minutea mixture of 25 volumes of acetonimle and
75 volumesof a 0.27% wlv solution of potassium dihydrogen
onhophosphate adjusted to pH 5.0 with 2M sodium hydroxide
and (c) a detection wavelength of 225 run.

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution fatter between the peaks due
to cloxacillin and flucloxacillin is at least 2.5.
For solution (1) allow the chromatography to proceedfor six
times the retention time of the principal peak. In the
chromatogram obtained with solution (1) me area of any
secondary peak is not greater thanthe area of the principal
peak in the chromatogram obtained with solution (2) (I %)
and the sum of the areas of any such peaks is not greater
than 5 times the area of the principal peakin the
chromatogram obtained with solution (2) (5%). Disregard
any peak with an area less than 0.05 times the area of the
principal peakin the chromatogram obtained with solution
(2) (0.05%).

ASSAY
Carry out the method for liquid chromatography,
Appendix In D, using the following solutions. For solution
(1) shake a quantity of the mixed contentsof 20 capsules
containing the equivalent of 50 mg of flucloxaciUin with
40 mL of the mobilephase for 15 minutes, add sufficient of
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the mobile phase to produce 50 mL, filter and dilute
5 volumes of the resulting solution to 50 volwnes with the
mobile phase. Solution (2) contains 0.011 % wiv of
flucloxacillin sodium BPCRS in the mobile phase. Solution (3)
contains0.01% w/v of each of jludoxadJlin sodium BPCRS
and cloxacillin sodiumBPCRS in the mobile phase.

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 cm x 4.6 mm) packed with
oetaduylsilyl silica gelfor chromatography (5 ~m) (Hypersil 5
ODS is suitable), (b) as the mobilephase with a flow rate of
1 mL per minute a mixture of 25 volumesof acetonitrile and
75 volumes of a 0.27% wlv solution of potassium dihydrogen
orthophosphate adjusted to pH 5.0 with 2M sodium hydroxide
and (c) a detectionwavelength of 225 run.

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor betweenthe first peak
(cloxacillin) and the second peak (flucloxaciUin) is
at least 2.5.

Calculate the content of CI9Hl7CIFN30jS in the capsules
using the declared content of C19Hl6CIFN3NaOjS in
flucloxacillin sodiumBPCRS. Each mg of
CI9Hl6ClFN3NaOjS is equivalent [0 0.9538 mg of
C,oH17C1FN,O,S.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of flucloxacillin.

Flucloxacillin Infusion
NOTE: This monograph has been developed 10 cover unlicensed
formulations.

Action and use
Penicillin antibacterial.

DEFINITION
FJucloxacillin Infusionis a sterilesolution containing
Flucloxacillin Sodium and a suitable buffer. It is supplied as
a ready-to-use solution.
The infusion complies with the requirements suuedunder
Parenteral Preparations and with thefollowing requirements.
W'here appropriate, the infusion also complies with the
requirements stated under Unlicensed Medicines.

Content ef'flucloxaclllln, Cl~17CIFN30SS
90.0 to 105.0% of the stated amount.

CHARACTERS
A clear, colourless solution.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Dilute a volume of the infusion with sufficient phosphate
buffer pH 7.0 to produce a solution containing the equivalent
of 0.25% w/v of flucloxacillin.

(2) 0.25% w/v offlucloxaciUin sodium BPCRS in phosphate
bufferpH 7.O.

(3) 0.25% w/v of each of doxlUillin sodium BPCRS,
didDxacillin sodium BPCRS and fludoxacillin sodium BPGRS in
phosphate bufferpH 7.O.

CHROMATOGRAPHIC CONDlTIONS

(a) Use a TLC silica gelsilanised pkue (Merck silanised silica
gel 60 plates are suitable).

(b) Use the mobile phase as described below.
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(c) Apply I pL of each solution.

(d) Develop the plate to 15 ern.

(e) After removal of the plate, allow it to dry- in air, expose to
iodine vapour until the spots appear and examine in daylight.

MOBILE PHASE

30 volumes of autone and 70 volwnes of a 15.4% wlv
solution of ammonium acetate adjusted to pH 5.0 with glacial
acetic add .

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows three clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position, colour and size to that in
the chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinity
pH, 5.5 to 7.5, Appendix V L

Related substances
Carry out the method for liquidchromatography,
Appendix InD, using the following solutions.

(1) Dilute a volume of the infusion with sufficient of the
mobile phase to produce a solution containing the equivalent
of 0.1 % wlv of Ilucloxacilliri.

(2) Dilute 1 volume of solution (1) to 100 volumes with the
mobile phase.

(3) Dilute 1 volume of solution (2) to 10 volumes with the
mobile phase.

(4) 0.01% wlv of each of cloxaciUin sodium BPCRS and
jludoxaciUin sodium BPCRS in the mobile phase.

CHROMATOGRAPHIC CONOlTIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oCladecylsilyi silica gelfor chromatography (5 um) (Hypersil
5 ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 225 nm.
(I) Inject 20 pL of each solution.

(g) For solution (I), allow the chromatography to proceed
for six times the retention time of the principal peak.

MOBILE PHASE

25 volumes of aceumun'le and 75 volumes of a 0.27% wlv
solution of potassium dihydrogen orthophosphate adjusted to
pH 5.0 with 2M sodium hydroxide.
When the chromatograms are recorded under the prescribed
conditions, the retention time of flucloxacillin is about
12 minutes and the relative retention of cloxacillin is
about 0.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
cloxacillin and flucloxacillin is at least 2.5.
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LlMlTS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (1%);

the sum of the areas of any such peaks is not greater than
five times the area of the principal peak in the chromatogram
obtained with solution (2) (5%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(3) (0.05%).

Bacterial endotoxins
Dilute the infusion with waterBET to contain the equivalent
of 9 mg of flucloxacillin per mL (solution A). The endotoxin
limit concentration of solution A is 3.5 ill per ml.,
Appendix XN C.

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(I) Dilute a volume of the infusion with sufficient of the
mobile phase to produce a solution containing the equivalent
of 0.1% w/v offlucloxacillin; dilute 1 volume of the resulting
solution to 10 volumes with the mobile phase.

(2) 0.011% wlv ofjludoxaciUin sodium BPCRS in the mobile
phase.

(3) om% wlv of each of c10xaciUin sodium BPCRS and
jludQxaciUin sodium BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABIUTY

The Assay is not valid unless, in me chromatogram obtained
with solution (3), the resolution between the peaks due to
cloxacillin and flucloxaciUin is at least 2.5.

DETBRMINATION OF CONTENT

Calculate the content of CI9H17CIFNJ05S in the infusion
using the declared content of Cl~]6CIFN3Na05Sin
jlucioxaciUin sodium BPCRS. Each mg of
C I9HI6CIFN,NaO,S is equivalent to 0.9538 mg of
C I9H17CIFN30,S.

STORAGE
Flucloxaclllin Infusion should be stored at a temperature of
2° to 8°.

LABELIJNG
The quantity of active ingredient is stated in terms of the
equivalent amount of flucIoxacillin.

Flucloxacillin Injection
Acdon and use
Penicillin antibacterial.

DEFINITION
Flucloxacillin Injection is a sterile solution of Flucloxacillin
Sodium in Water for Injections. It is prepared by dissolving
Flucloxacillin Sodium for Injection in the requisite amount of
Water for Injections before use.

The i11]ution complies with the requirements stated under
Parenteral Preparations.
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STORAGE
Flucloxacillin Injection should be used immediately after
preparation but, in any case, within the period recommended
by the manufacturer when prepared and stored strictly in
accordance with the manufacturer's Instructions.

FLUCLOXACILLIN SODIUM FOR
INJECTION
DEFINITION
Flucloxacillin Sodium for Injection is a sterilematerial
consisting of Flucloxacillin Sodium with or without
excipients. It is supplied in a sealed container.

The contents of the sealed container comply with the requirements
for Powders for Injections or Infusions statedunderParenteral
Preparations and with thefollawing requirements.

Content of ftucloxacllIin, CI~11ClFN30SS
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The infrared absorption spearum, Appendix II A, is
concordant with the reference spectrum of flucloxacillin sodium
(RS 145).

B. Yield reactionB characteristic of sodium salts,
Appendix VI.

TESTS
Acidity or alkallnlty
pH of a solution containing the equivalent of 10% wlv of
flucloxacillin, 5.0 to 7.0, Appendix V L.

Related substances
Comply with the test described under Flucloxacillin Capsules
but using a solution prepared in the following manner as
solution (I). Shake a quantity of the contents of the sealed
container containing the equivalent of 0.1 g offlucloxacillin
with 80 mL of the mobile phase for 15 minutes, add
sufficient of the mobile phase to produce 100 mL and filter.

Water
Not more than 4.5% w/w,Appendix IX C. Use 0.3 g.

Bacterial endotoxins
Carry out the test for bacterial endotoxim, Appendix XIV C.
Dissolve the contents of the sealed container in waterBET to
give a solution containing the equivalent of 9 mg of
flucloxacillin per mL (solution A). The endotoxin limit
concentration of solution A is 3.5 IV per mL.

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for umJonnity of weight,
Appendix xn CI, Powders for Parenteral Administration.

Carry out the method for liquidchromaUJgraphYJ
Appendix ill D, using the following solutions. For solution
(I) dissolve a quantity of the mixed contents of 10 containers
containing the equivalent of 50 mg of flucloxacillin in
sufficient of the mobile phase to produce 50 mL and dilute
5 volumes of the resulting solution to 50 volumes with the
mobile phase. Solution (2) contains 0.011 % wlv of
fiudoxacillin sodium BPCRS in the mobile phase. Solution (3)
contains 0.01% wlv of each ofjludoxaciJlin sodium BPCRS
and doxacillin sodium BPCRS in the mobile phase.

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 cm x 4.6 mm) packed with
octadecylsily/ silica gelfor chromatography (5 urn) (Hypersil 5
ODS is suitable), (b) as the mobile phase with a flow rate of
I mL per minute a mixture of 25 volumes of acetonitrile and
75 volumes of a 0.27% wlv solution of potassium dihydrogen
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orthophosphate adjusted to pH 5.0 with 2M sodium hydroxide
and (c) a detection wavelength of225 run.
The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factorbetween the first peak
(cloxacillin) and the second peak (flucloxacillin) is
at least 2.5.

Calculate the content of CI9H17CIFN305S in a container of
average content weight using the declared content of
C 19H1,CIFN,NaO,S infludoxacillin sodium BPCRS.
Each mg of Cl9Hl6CIFNJNa05S is equivalent to 0.9538 mg
of C 19H17CIFN,O,S.

LABELLING
The label of the sealed container states the quantity of
Flucloxacillin Sodium contained in it in terms of the
equivalent amount of flucloxacilJin.

Flucloxacilfin Oral Solution
Action and use
Penicillin antibacterial.

DEFINITION
Fludoxacillin Oral Solution is a solution of Flucloxacillin
Sodium in a suitable flavoured vehicle. It is prepared by
dissolving the dry ingredients in the specified volume of
water just before issue for use.

The dry ingredients comply with the requirements for Powders and
Granules for Oral Solutions and Oral Suspensions suued under
Oral Liquids.

For the follawing tests prepare rhe oralsolution as directed on the
label. The solution, examinedimmediately afterpreparation unless
otherwise indicated, complies with the requirements statedunder
Oral Liquidsand with thefoll(Jwing requirements.

Content offlucloxaclllln, C19H17CIFN30SS
When freshly constituted, not more than 120.0% of the
stated amount. When stored at the temperature and for the
period stated on the label during which the oral solution may
be expected to be satisfactory for use, not less than 80.0% of
the stated amount.

IDENTIFICATION
Carry out the method for thin-layer chromatography,
Appendix ill A, using a TLC silica gelsilanised plate (Merck
silanised silica gel 60 plates are suitable) and a mixture of
30 volumes of acetone and 70 volumes of a 15.4% wlv
solution of ammonium acetate adjusted to pH 5.0 with glacial
acetic acid as the mobile phase. Apply separately to the plate
1 ~L of each of the following solutions. For solution (I)
dilute a quantity of the oral solution containing the
equivalent of 50 mg of flucloxaciUin to 20 mL with plwsphate
btiffer pH 7.0. Solution (2) contains 0.25% wlv offlucloxadllin
sodium BPCRS in phosphatebufferpH 7.O. Solution (3)
contains 0.25% wlv of each of cloxacillin sodium BPCRS,
didoxacillin sodiumBPCRS and fludoxacillin sodium BPCRS in
phosphate buffer pH 7.0. After removal of the plate, allow it to
dry in air, expose to iodine vapour until the spots appear and
examine in daylight. The principal spot in the chromatogram
obtained with solution (1) is similar in position, colour and
size to that in the chromatogram obtained with solution (2).
The test is not valid unless the chromatogram obtained with
solution (3) shows three clearly separated spots.

TESTS
Acidity or alkallnlty
pH, 4.0 to 7.0, Appendix V L.
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ASSAY
Carry out me method for liquid chromatography,
Appendix III D, using the following solutions. For solution
(l) dilute a weighed quantity of the oral solution containing
the equivalent of 50 mg of flucloxacillin to 50 mLwith the
mobile phase and dilute 5 volumes of this solution to
50 volumes with the mobile phase. Solution (2) contains
0.011% wlv of jludoxacillin sodium BPCRS in the mobile
phase. Solution (3) contains 0.01 % w/v of each of
jlm:loxaciUin sodium BPCRS and cloxacillin sodium BPCRS in
the mobilephase.
The chromatographic procedure may be carried out using_
(a) a stainless steel column (25 em x 4.6 mm) packed with
octadecylsilyl silica gelfor chromatography (5 pm) (Hypersil 5
ODS is suitable), (b) as the mobile phase witha flow fate of
I mL per minute a mixture of 25 volumes of acetonitrile and
75 volumes of a 0.27% w/v solution of potassium dihydrogen
orthophosphate adjusted to pH 5.0 with 2M sodium hydroxide
and (c) a detection wavelength of 225 nm.

The test is not valid unless, in the chromatogram obtained
with solution (3)J the resolution factor between the first peak
(cloxacillin) and the second peak (ftucloxacillin) is
at least 2.5.
Determine the weight per mL of the oralsolution,
Appendix V G, and calculate the contentof
C19H17ClFN305SJ weight in volume, using the declared
contentof C19HI6ClFN3NaOjS infiucloxacillin
sodium BPCRS. Bach mg of C 1yH16CIFN,NaO,S is
equivalent to 0.9538 mg of C1yH"CIFN,O,S.

Repeat the procedure using' a portionof the oralsolution that
has been stored at the temperature and for the period stated
on the label during whichit may be expected to be
satisfactory for use.

STORAGE
The oral solution should be storedat the temperature and
used within the period statedon the label.

LABBLUNG
The quantity of active ingredient is stated in terms of me
equivalent amountof flucloxacillin.

Flucloxacillin Oral Suspension
Action and use
Penicillin antibacterial.

DEFINITION
Flucloxacillin Oral Suspension is a suspension of
Flucloxacillin Magnesium Octahydrate in a suitable flavoured
vehicle. It is prepared by dispersing the dryingredients in me
specified volumeof water justbefore issue for use.
The dry ingredients comply with the requirements for Powders and
Granules for Oral SoIuNons and Oral Suspensions sta<ed under
OralLiquids.
Forrhe following tests prepare theorolsuspension as direc<ed on
the label. Thesuspension examined immediately afterpreparation,
unless otherwise indicated, complies with the requirements stated
under OralLiquids and wirh rhe following requirements.

Content of ftucloxacillin, C1Ji17C.lFN30SS
Whenfreshly constituted, not more than 120.0% of the
stated amount. When stored at the temperature and for the
period stated on the label during which the oral suspension
may be expected to be satisfactory foruse, not less than
80.0% of the stated amount.
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IDENTIFICATION
A. Carry out the method for thin-layer chromazography,
Appendix III A, using a TLC silica gelsikmised plate (Merck
siJanised silica gel 60 plates aresuitable) and a mixture of
30 volumes of acetone and 70 volumes of a 15.4% wlv
solution of ammonium acetate adjusted to pH 5.0 withglacial
acetic acid as the mobile phase. Apply separately to the plate
1 J.lL of each of the following solutions. For solution (J)
dilute a quantity of the oralsuspension containing the
equivalent of 50 mg of ftucloxacillin to 20 mL with phosphate
buffer pH 7.0. Solution (2) contains 0.25% wlv ofjludoxaa71in
sodium BPCRS in phosphate buffer pH 7.O. Solution (3)
contains0.25% w/v of each of cloxadllin sodium BPCRS,
didoxaciuin sodium BPCRSandfludoxaciUin sodium BPCRS in
phosphate buffer pH 7.0. After removal of the plate,allowit to
dryin air, expose to iodine vapour until the spots appear and
examine in daylight. The principal spot in the chromatogram
obtained with solution (1) is simiJar in position,colourand
size to that in me chromatogram obtained withsolution (2).
The test is not valid unless the chromatogram obtained with
solution (3) shows three clearly separated spots.
E. Dilute a quantity of the oralsuspension containing the
equivalent of 50 mg of fludoxacillin to 20 mL withwaterJ
shake to dissolve and filter if necessary. The filtrate yields
reaction B characteristic of magnesium salts, Appendix VI.

TESTS
Acidity
pH, 4.8 to 5.8, Appendix V L.

ASSAY
Carry out the method for liljuid chromaUJgrophy,
Appendix ill D, usingthe following solutions. For solution
(1) dilute a weighed quantity of the oral suspension
containing the equivalent of 50 rng of flucloxaciflin to 50 mL
with the mobile phaseand dilute 5 volumes of the solution to
50 volumes with the mobilephase. Solution (2) contains
0.011% wlv ofjlm:loxaciUin sodium BPCRS in the mobile
phase. Solution (3) contains 0.01% wlvof each of
jluclaxaciUin sodium BPCRS and doxacillin sodium BPCRS in
the mobile phase.
The chromatographic procedure may be carried out using
(a) a stainless steel column (25 ern x 4.6 mm) packed with
oetadecylsilyl silica gelfor chromatography (5 um) (Hypersil 5
ODS is suitable), (b) as the mobilephase with a flowrateof
1 mL per minutea mixture of 25 volumes of acetonitrile and
75 volumes of a 0.27% w/v solution of potassium dihydrogen
orthophosphate adjusted to pH 5.0 with 2M sodium hydroxide
and (c) a detection wavelength of 225 nm.

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution foetor between the first peak
(cloxacillin) and the second peak (ftucloxacillin) is
at least 2.5.

Determine the weight per mL of the oral suspension,
Appendix V G, and calculate the content of
C19H17C1FN30jS, weight in volume, using the declared
content of C1yH16CIFN,NaO,S injlucloxacillin
sodium BPCRS. Bach mg of C,yH,6CIFN,NaO,S is
equivalent to 0.9538 mg of C1,F!17CIFN,O,S.

Repeatthe procedure using a portion of the oralsuspension
that has been stored at the temperature and for the period
staled on the labelduring which it may be expected to be
satisfactory for use.

STORAGE
The oralsuspension shouldbe storedat the temperature and
used within the period stated on the label.
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LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of fiucloxacillin.

Fluconazole Capsules
Action and use
Antifungal.

DEFINITION
Fluconazole Capsules contain Fluconazole.

The capsules comply with the requirements statedunderCapsules
and with thejollowing requirements.

Content of fluconazole, CnH12FzN60

95.0 to 105.0% of the stated amount.

IDENflFICATION
A. Carry out the method for thin-layerchromatography,
Appendix III A, using the following solutions.

(I) Shake a quantity of the powdered capsule contents
containing 100 mg of Fluconazole with 10 mL of methanol.
Filter and use the filtrate.

(2) 1.0%w/v ofjiuconazole BPCRS in methanol.
(3) 0.2% wlv ofjiuconazoleBPCRS and 0.1 % wlv of
ketoconasole BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF2540

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate (0 15 cm.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

1 volume of 13.5M ammonia, 20 volumes of methanol and
80 volumes of dichioromethane,

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, me retention time of the principal peak in
me chromatogram obtained with solution (1) corresponds to
that of me principal peak in the chromatogram obtained with
solutiou (2).

TESTS
Dissolution
Comply with me dissolution USl for tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 1, 'and rotate the basket at 100 revolutions
per minute.

(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

(1) After 45 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample, diluted with
the dissolution medium, if necessary, to produce a solution

Fluconazole Preparations 111-661

containing 0.0056% w/v of Fluconazole, at 261 run,
Appendix II B using dissolution medium in the reference
cell.

(2) Measure the absorbance of a 0.0056% w/v solution of
fluconazole BPCRS in dissolution medium at 261 am using
dissolution medium in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of fluconazole, C13H12F2N60 , in
the medium from the absorbances obtained and using the
declared content of C nH12F2N60 in fluconazole BPCRS.

LIMITS

The amount of fluconazole released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in the mobile
phase.

(1) To a quantity of powdered capsule contents containing
0.5 g of Fluconazole, add 25 mL and mix with the aid of
ultrasound. Dilute to produce 50 mL, filter and use the
filtrate.

(2) Dilute I volume of solution (I) to 100 volumes and
further dilute I volume to 10 volumes.

(3) 0.1 % wlv ofjiuconazoleimpurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with oetadecyhilyl silica gelfor chromatography (5 um) (Wale"
Symmetry CI8 is suitable).

(b) Use lsocratlc elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 260 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 3.5 times the
retention time of fluconazole.

MOBILE PHASE

14 volwnes of acetonitrile and 86 volumes of
O.OIM ammonium formate.
When the chromatograms are recorded under the prescribed
conditions, the retention times relative to fluconazole
(retention rime about Ll minutes) are: impurity B, about 0.4;
impurity A, about 0.5 and impurity C, about 0.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity C and fluconazole is at least 3.0.

LIMITS

Identify any peaks corresponding to impurities Band C in
the chromatogram obtained with solution (1), using the
chromatogram obtained with solution (3), and multiply the
areas of these peaks by correction factors oCO.15 and 0.05,
respectively.

In the chromatogram obtained with solution (I):

the area of any peak due to impurity A is not greater than
4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.4%);

the area of any peak due to impurity B is not greater than
3 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.3%);
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the area of any other secondary peak is not greater than twice
the area of the principal peakin the chromatogram obtained
with solution (2) (0.2%);

the total content of impurities is not greater than 10 times
the area of the principal peak in the chromatogram obtained
with solution (2) (1.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1 %).

ASSAY
Weigh and powder the content of 20 capsules. Carry out the
method for liquid chromatography, Appendix ill D, using the
following solutions in the mobilephase.
(1) To a quantity of powdered capsule contents containing
0.5 g of Fluconazole add 50 mL, mix with the aid of
ultrasound and dilute to produce 100 mL. Dilute 1 volume
to 10 volumes, filter and use the filtrate.

(2) 0.05% wlv ofjluc<mazole BPCRS.

(3) 0.1 % wlv ofjluconazole impurity srandard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substancesmay be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurity C and fluconazole is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of CI3HI2F2N60 in the capsules using
the declared content of C13HI2F2N60 infiuconazole BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underFluconazole.

Fluconazole Infusion
Action and use
Antifungal.

DEFINITION
Fluconazole Infusion is a sterile solutioncontaining
Fluconazole. It is supplied as a ready-to-use solution.
The infusion complies with lhe requirements srated under
Parenteral Preparations and with thefollowing requirements.

Content of fluconazole, Cl}H12FzN60

95.0 to 105.0% of the stated amount.

IDENfIFICATION
A. Carry out the method for thin-layer chromowgraphy,
Appendix ill A, using the following solutions.
(1) Dilute a volume of the infusion with methanol, if
necessary, to produce a solution containing 0.2% wlv of
Fluconazole.
(2) 0.2% wlv of ftuconasde BPCRS in manan«,

(3) 0.2% wlv ofjluc<mazole BPCRS and 0.1 % wlvof
heuxonazde BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelF254•

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.
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(e) After removal of the plate, dry in airand examineunder
u{traviolel kght (254 nm).

MOBILE PHASE

1 volumeof 13.5M ammonia, 20 volumes of methanol and
80 volumesof dichioromethane.

SYSTEM SUITABILITY

The test is not validunless the chromatogram obtainedwith
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution(1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to

thatof the principal peakin the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinity
pH, 4.0 to 8.0, Appendix V L.

Related.substances
Carry out the method for liquid chromatography,
Appendix ill D, using the foHowing solutions in the mobile
phase.
(l) Dilute the infusion, if necessary, to producea solution
containing 0.2% wlv of Fluconazole.

(2) Dilute 1 volume of solution (I) to 100 volumes and
further dilute I volume to 10 volwnes.
(3) 0.1 % wlv ofjluconazole impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with oaaderylsiIyl silica gelfor chromatography (5 urn) (Waters
Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rateof 1.0 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detectionwavelength of 260 om.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 3.5 times the
retention time of fluconazole.

MOBILE PHASE

14 volumes of acetonil1i(e and 86 volumes of
O.OIM ammoniumfonnate.
When the chromatograms arerecorded underthe prescribed
conditions, the retention times relative to fluconazole
(retention timeabout 11 minutes) are: impurity B, about 0.4;
impurity A, about 0.5 and impurity C, about 0.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolutio» between the peaks due to
impurity C and fluconazole is at least 3.0.

LIMITS

Identify anypeaks corresponding to impurities Band C in
the chromatogram obtained with solution (1), using the
chromatogram obtained withsolution (3), and multiply the
areas of these peaks by correction factors of 0.15 and 0.05,
respectively.
In the chromatogram obtained with solution (1):
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the area of any peak due to impurity A is not greater than
4 times me area of the principal peakin the chromatogram
obtained with solution (2) (0.4%);

the area of any peak due to impurityB is not greater man
3 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.3%);

me area of any othersecondary peak is not greater thantwice
the area of the principal peak ln. the chromatogram obtained
with solution (2) (0.2%);

the total content of impurities is not greater than 10 times
the area of the principalpeak in the chromatogram obtained
with solution (2) (1.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained withsolution
(2) (0.1 %).

ASSAY
Carry out the method for liquid chromatography,
AppendixIn DJ using the following solutions in the mobile
phase.
(1) Dilute the infusion to producea solution containing
0.05% w/v of Fluconazole.
(2) 0.05% wlv offluamazole BPCRS.
(3) 0.1 % wlv offluconazole impun·'Y standard BPCRS.

CHRO&iATOGRAPHIC CONDITlONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3») the resolution between the peaks due to
impurity C and fluconazole is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of C13H12F2N60 in the infusion using
the declared contentof C13H12F2N60 iu fiuconazole BPGRS.

STORAGE
Fluconazole Infusionshould be stored at a temperature not
exceeding30°. It should not be refrigerated or aUowed to
freeze.

IMPURITIES
The impurities limited by the requirements of this
monograph include A, Band C listed under Fluconazole.

Fluconazole Oral Suspension
Action and use
Antifuogal.

DEFINITION
Fluconazole Oral Suspension is a suspension of Fluconazole
in a suitable vehicle. It is prepared by dispersing the dry
ingredients in the specified volume of Water justbefore issue
for use.
The dry ingredients comply with the requirements for Powders and
Granules for Oral Soluticns and Suspensions statedunder Oral
Liquids.
For thefollowing tests prepare the OralSuspension as directed on
the label. The suspension, examined immediately afterpreparation
unless otherwise indicated, complies with the requirements stated
under OralLiquids and wilh thefollowing requirements.

Content of fluconazole, CuHuF1N60

95.0 to 105.0% of the statedamount.

Fluconazole Preparations III-663

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendixill A, using the following solutions.
(1) Shakea quantity of the oral suspension containing 10 mg
of Fluconazole with 3 mL of methanol. Add sufficient
methanol to produce 5 mL, filter and use the filtrate.
(2) 0.2% wlv of fluconazole BPCRS in methanol.
(3) 0.2% wlv offluconazoleBPCRS and 0.1 % wlvof
hetoconasole BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelF254.

(b) Use the mobile phase as described below.
(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate,dry in airand examineunder
ultraviolet light (254 nm).

MOBILE PHASE

1 volume of 135M ammonia, 20 volumes of methanol and
80 volumes of dichloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtainedwith solution (2).
B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Acidity
pH, 3.0 to 5.0, Appendix V L.

Related substances
Carryout the method for liquid chromatography,
AppendixIII D, usingthe following solutions in the mobile
phase.
(1) To a quantity of the oralsuspension containing 0.1 g of
Fluconazole, add 25 mL and mix with the aid of ultrasound.
Dilute to produce 50 mL, filter and use the filtrate.
(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.1% wlv offluconazole impun·ty standard BPCRS.

(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with oCladecylsily/ silica gelfor chromatography (5 pm) (WatetS
Symmetry CI8 is suitable).

(b) Use isocratic elutionand the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.
(d) Use a column temperature of 400

•

(e) Use a detection wavelength of 260 run.

(I) Inject 20 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for 3.5 times the retention time of fluconazole.

MOBILE PHASE

14 volumes of aceumitrile and 86 volumes of
0.01M. ammonium formate.
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When the chromatograms are recorded under the prescribed
conditions, the retention times relative to fluconazole
(retention time about 11 minutes) are: impurity B, about 0.4;
impurity A, about 0.5 and impurity C, about 0.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity C and fluconazole is at least 3.0.

LIMITS

Identify any peaks corresponding to impurities Band C in
the chromatogram obtained with solution (1), using the
chromatogram obtained with solution (3), and multiply the
areas of these peaks by correction factors oCO.15 and 0.05,
respectively.

In the chromatogram obtained with solution (1):

the area of any peak due to impurity A is not greater than
0.8 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.4%);

the area of any peak due to impurity B is not greater than
0.6 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.3%);

the area of any other secondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the total content of impurities is not greater than twice the
area of the principal peak in the chromatogram obtained with
solution (2) (1.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(1) To a weighed quantity of the oral suspension comaining
25 mg, add 20 mL and shake. Dilute to 50 mL, filter and
use the filtrate.

(2) 0.05% wlv of/luclmazole BPCRS.
(3) 0.1 % wlv offtuamasole impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity C and fluconazole is at least 3.0.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral suspension,
Appendix V G, and calculate the content of Cl:JH12F2N60,
weight in volume, using the declared content of
C,,H12F2N,O in/luconazole BPCRS.
Repeat the procedure using a portion of the oral suspension
that has been stored at the temperature and for the period
stated on the label during which it may be expected to be
satisfactory for use,

IMPURlTIES
The impurities limited by the requirements of this
monograph include A, B and C listed under Fluconazole.
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Fludrocortisone Tablets
Action and use
Mineralocorticoid.

DEFINITION
Fludrocortisone Tablets contain Fludrocortisone Acetate.

The tablets comply with the requirements stated underTablets and
with thefollowing requirements.

Content of fludrocortisone acetate, CnHnF06

90.0 to 110,0% of the stated amount.

IDENTIFICATION
A. Complies with the test for identification of steroids,
Appendix III A, using impregnating solvent I and mobile
phase B. Apply separately to the plate 20 I1L of each of the
following solutions, For solution (1) shake a quantity of the
powdered tablets containing I mg of fludrocortisone acetate
with 20 mL of chloroform for 5 minutes, filter, evaporate the
filtrate to dryness and dissolve the residue in 4 mL of a
mixture of 9 volumes of chlerotorm and 1 volume of methanol.
Solution (2) contains 0.025% w/v offiudrocortisone
acetate BPCRS in a mixture of 9 volumes of chloroform and
1 volume of methanol.
B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to fludrocortisone acetate in the chromatogram obtained
with solution (2).

TESTS
Uniformity of content
Tablets containing less than 2 mg andlor less than 2% w/w
of Fludrocortisone Acetate comply with the requirement
stated under Tablets using the following method of analysis,
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions protected from
light. Solution A contains 0.002% wlv of
norethisrerone BPCRS in acetonitrile.
(I) Place a single tablet in a centrifuge tube, add I mL of
water, shake on a vortex-type mixer for 1 minute, add
4.0 mL of solution A and shake again for I minute. Shake
for a further 40 minutes on a mechanical shaker, centrifuge
and use the clear supernatant solution.

(2) 4 volumes of a 0.0025% wlv solution of fiudroconisone
acetate BPCRS in solution A and 1 volume of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with oaaduylsilylsilica gelfor chromatography (I0 um)
(Spherisorb ODS 1 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 240 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

40 volumes of acetonimle and 60 volumes of water.

DETERMINATION OF CONTENT

Calculate the content of C23HnF06 in each tablet using the
declared content of C23H:31F06 in fiudrocortisone
a<etate BPCRS.
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ASSAY
Weigh and powder 20 tablets. Carry out the method. for
jjqzdd chromatography, Appendix III D, using the following
solutions. Solution A contains 0.01% w/vof
norethisterone BPCRS (internal standard) in acetonitrile.

(1) Shake a quantity of the powdered tablets containing
0.5 mg of fludrocortisone acetate with 2 mL of water for
1 minute, add 4 mL of solution A and 4 mL of acetonitrile
and shake on a mechanical shaker for 40 minutes. Dilute the
mixture to 20 mL with acelOnit,,1e, centrifuge and use the
supernatant liquid.

(2) 20 mL of solution A, 25 mL of a 0.01 % wlv solution of
fludrocortiscme acetate BPCRS in acetonitrile and 10 mL of
waterdiluted to 100 mL with acetonitrile.

(3) Prepare in the same manner as solution (1) but using
8 mL of acetonitrile in place of 4 mL of solution A and 4 O1L
of acetonitrile.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Uniformity
of content may be used.

DETERMINATION OF CONTENT

Calculate the content of C23H31F06 in the tablets using the
declared content of C23H31F06 in jludroconisone
acetate BPCRS.

Flumetasone and Clioquinol Ear Drops
Action and use
Glucocorticoid and antibacterial.

DEFINmON
Flumetosone and Clioquinol Ear Drops conklin Fiumetasone
Pit/alate and Clioquinol.

The ear drops complywith the requirements stated underEar
Preparations and with thefollowing requirements.

Content of flumetasone pfvalate, C21H3Jf206
95.0 to 105.0% wlv of the stated amount.

Content of clioqulnol, C.H,CllNO
95.0 to 105.0% wlv of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layerchromatography,
Appendix In A, using the following solutions.

(1) Disperse a quantity of the ear drops containing 1 mg of
Flumetasone Pivalate in acetone, add sufficient acetone to
produce 10 mL and filter.

(2) 0.01% wlv ofj/umetasonepivalate BPCRS in acetene.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel FZ54'

(b) Use the mobile pbase as described below.

(c) Apply 50 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air, heat at 105 0 for
5 minutes and examine under ultraviolet light (254 nm).

MOBILE PHASE

1.2 volumes of water, 8 volumes of methanol, 15 volumes of
etherand 77 volumes of dichloromethane.

Flumetasone Preparations 111-665

CONFIRMATioN

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and size to that in [he
chromatogram obtained with solution (2).

B. In the Assay for fiumetasone plvatare, the chromatogram
obtained with-solution (1) shows a peak with the same
retention time as the peak due to ftumetasone pivalate in the
chromatogram obtained with solution (2).

C. In the Assay for clioquinol, the chromatogram obtained
with solution (1) shows a peak with the same retention time
as the peak due to clioquinol in the chromatogram obtained
with solution (2).

TESTS
Related substances

For flumetasone pioalate
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions prepared in
methanol (80%).

(1) Shake a volume of me ear drops containing 1.2 mg of
Flumetasone Pivalate with 50 mL of methanol (80%)) add
40 mg of copper(lt} acetate and dilute to 100 mL. Place the
solution in an ice bath for 1 hour, centrifuge and use the
supernatant liquid.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.001 % wlv ofj/umerasone pivalate BPCRS and
0.00001 % w/v ofjlumetasone acetaU.

(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with oaaduylsilylsilica gelfor chromatography (5 pm)
(Nueleosit CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 235 om.

(I) Inject 50 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for 3 times the retention time of ffumetasone pivalate.

MOBILE PHASE

0.2 volumes of glacial acetic acid, 20 volumes of acetomttile,
40 volumes of methanoland 40 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
flumetasone acetate and ftumetasone pivalate is at least 5.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than 1.5 times
the area of the principal peak in the chromatogram obtained
with solution (2) (1.5%);

the sum of the areas of any secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%).

Disregard any peak:

that elutes before 1.5 minutes;

with an area less than the area of the principal peak in the
chromatogram obtained with solution (4) (O.J%).
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For clioquinol
Carry out the method for liq,n"d chromatography,
Appendix III D, using the following solutions.

Solution A 0.1 volume of orthophosphoric acid, 10 volumes of
water, 30 volumes of acetonitrile and 60 volumes of methanol.

(1) Dilute a volwne of the ear drops containing 18 mg of
Clioquinol with I mL of tetrahydrofuran, add sufficient
solution A to produce 100 mI.., centrifuge and use the
supernatant liquid.

(2) Dilute I volume of solution (I) to 100 volumes with
solution A.

(3) Dilute I volumes of solution (2) to 5 volumes with
solution A.
(4) 0.018% wlv of dioquinol BPCRS and 0.00018% wlv each
of 5-chloroqu;nol;n-8-oI~5,7-dkhloroquinolin-8-ol and
5J7-diiodoquinolin-8-ol in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with OCladuyhiJy/ silica gelfor chromatography (10 11m)
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 260 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of the peak due to clioquinol.

MOBILE PHASE

20 volumes of waterand 80 volumes of methanol:
When the chromatograms are recorded under the prescribed
conditions the retention times relative to clioquinol (retention
time about 5 min) are: 5-chloroquinolin-8-ol, about 0.6;
5,7-diiodoquinoHn-8-01, about 0.8 and 5,7-dichloroquinolin
8-01, about 1.1.

SYSTEM SIDTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
clioquinol and 5,7-dichloroquinolin-8-01 is at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to 5-cWoroquinolin-8-01
is not greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2%);

the area of any peak corresponding to 5,7-diiodoquinolin-8-01
or 5,7-dichloroquinolin-8-01 is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (I %);

the area of any ol:her secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%);

the sum of the areas of all secondary peaks is not greater than
3 times the area of the principal peak in the chromatogram
obtained with solution (2) (3%).

Disregard any peak with an area less than half that of the
principal peak in the chromatogram obtained with solution
(3) (0.1 %).
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ASSAY
For flumetasone pivalate
Carry out th.e method for liquid chromatography,
Appendix In D, using the following solutions.

(1) Shake a weighed quantity of the ear drops containing
1.2 mg of Flumetasone Pivalate with 25 mL of the mobile
phase, add 30 mg of copper(TO a<:erate and dilute to 50 mL
with the mobile phase. Place the solution in an ice bath for
I hour, centrifuge and use the supernatant liquid.

(2) 0.0024% wlv off/um,cason, pivalate BPCRS in the mobile
phase.

(3) 0.001 % wlv off/um,rason, jn'valate BPCRS and
0.00001 % wlv ofjlumetasoneacetate in the mobile phase.

CHROMATOGRAPHEC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with oc,adecyhiJy/ silica gelfor chromatography (10 urn)
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 run.
(I) Inject 20 ~L of each solution.

J\lOBILE PHASE

20 volumes of waterand 80 volumes of methanol.

SYSTEM SUITAB[LITY

The test is not valid unless, in the chromatogram obtained
with solution (3) the resolution between the peaks due to
fhunetasone acetate and flumetasone pivalate is at least 1.5.
If necessary adjust the concentration of methanol in the
mobile phase.

DETERMINATION OF CONTENT

Determine the weight per mL of the ear drops,
Appendix V G, and calculate the content of C27Hj~206'
weight in volume, using the declared content of C27H36F206
in fiumetasone pivoJate BPCRS.

For clioquinol
Carry out the method for liquidchromaUJgraphy,
Appendix III D, using the following solutions.

(1) To a weighed quantity of the ear drops containing 18 mg
of Clioquinol add 5 mL of a solution containing 1 volume of
m·ethylamine and 1 volume of tetrahydrofuran, add sufficient of
the mobile phase to produce 50 mL and centrifuge. Dilute
1 volume of the supernatant liquid to 10 volumes with the
mobile phase.

(2) 0.0036% wlv of ch'oquinol BPCRS in the mobile phase.

(3) 0.0002% wlv of c/ioquinol BPCRS and 0.0004% wlv of
5,7~Khloroquino1in-8-olin the mobile phase.

CHROMATOGRAPHIC CONDIT10NS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octaduyhiJy/ silica gelfor chromatography (10 urn)
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 256 nm.

(I) Inject 10 ~L of each solution.
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j\·1OBlLE PHASE

0.1 volume oforthophosphon"c acid, 10 volumes ofwQler,
30 volumes of acetonitrile and 60 volumes of methanol.

SYSTEM SUITABIl11Y

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between clioquinol and
5,7-dichloroquinolin-S-ol is at least 1.5. If necessary adjust
the concentration of methanol in the mobile phase.

DETERAUNATION OF CONTENT

Determine the weight permL of the ear drops,
Appendix V G, and calculate the content of C9HsClINO,
weight in volume, using the declared content of C9HsCIIN"O
in dioquinol BPCRS.

Fluocinolone Cream
Action and use
Glucocorticold.

DEFINITION
Fluocinolone Cream contains Fluocinolone Acetonide Or

Fluocinolone Acetonide Dihydrate in a suitable basis.

The cream complies with the requirements stated underTopical
Semi-solid Preparations and with thefollowit,g requirements.

Content of fluoclnolone acetonide, C24H3oFl 0 6

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphyJ
Appendix ill A, using the following solutions.

(1) Disperse, by shaking, a quantity of the preparation being
examined containing 0.25 rug of Fluocinolone Acetonide in
2 mL of chloroform, add 10 mL of methanol, shake vigorously,
cool in ice for 15 minutes, centrifuge at 3000 revolutions per
minute for 15 minutes, decant the clear, supernatant liquid,
evaporate to dryness on a water bath in a current of nitrogen
and dissolve the residue in 1 mL of chlorofonn.
(2) 0.025% wlv solution of jluodnolone oceumide BPCRS in
chloroform.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air until the solvent has
evaporated, heat at 105° for 5 minutes and spray whilst hot
with alkaline tetrazolium bluesohuion.

MOBILE PHASE

1 volume of triethylamine, 10 volumes of methanol;
40 volumes of chlorofonn and 60 volumes of n-hexane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to fluocinolone acetonide in the chromatogram obtained
with solution (1).

Fluocinolone Preparations III-667

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D) using the following solutions.

For creams containing 0.025% to 0.2% W/W of
ftuocinolone acetonide
(I) 0.025% w/v ofjluocinolone acetomde BPCRS and
0.005% wlv of phenacetin (internal standard) in chloroform.
(2) To a quantity of the cream containing 2.5 mg of
Fluocinolone Acetonide add 60 mL of a solution prepared by
adding 80 mL of methanol to 20 mL of a 25% wlv solution
of lithium chloride and disperse by shaking vigorously.
Add 100 mL of cydohexane, shake gently for 2 minutes and
separate the lower, aqueous methanolic layer) taking care to
exclude any solid matter that separates at the interface.
Repeat the extraction using a further 25 mL of the lithium
chloride solution. To the combined extracts add a solution of
11 g of aluminium potassium sulfate in 214 mL of water
followed by 50 mL of chloroform, shake vigorously for about
3 minutes, ejlow the layers to separate and filter the
chloroform extract through filter paper (Whatman No. I is
suitable), previously moistened with chlorcform, again
excluding any solid matter at the interface. Repeat the
extraction with 50- and lO-mL quantities of chloroform)
filtering the extracts as before. Evaporate the combined
extracts to dryness on a water bath in a current of nitrogen,
dissolve the residue in 5 mL of chlorcform, transfer to a
100mL graduated flask with the aid of chloroform and add
sufficient chloroform to produce 10 mL.

(3) Prepare in the same manner as solution (2) but add
1.0 mL of a 0.050% wlv solution ofphenacetin to the
chloroform solution before dilution to 10 mL.

For creams containing 0.01% wIw ojfluocinolone
acetonide
(I) 0.01 % wlv ofjluocinolone aceronide BPCRS and
0.002% wlv of phenacetin (internal standard) in chloroform.
(2) Prepare as described above but using a quantity of the
cream containing 1 mg of Fluocinolone Acetonide.

(3) Prepare in the same manner as solution (2) but add
1 mL of a 0.02% wlv solution of phenacetin to the chloroform
solution before diluting to 10 mL.

For creams containing 0.00625% w/w offluocinolone
acetonide
(I) 0.00625% wlv ofjluocinolone acetonide BPCRS and
0.00125% wlv of phenacetin (internal standard) in chloroform.
(2) Prepare as described above but using a quantity of the
cream containing 0.62 mg of Fluocinolone Acetonide.

(3) Prepare in the same manner as solution (2) but add
1 mL of a 0.0125% wlv solution of phenacetin to the
chloroform solution before diluting to 10 mL.

For creams containing 0.0025% w1w offluocinolooe
acetonide
(I) 0.0025% wlv of jlowcinolone acetonide BPCRS and
0.0005% wlv of phenacetin (internal standard) in chloroform.
(2) Prepare as described above but using a quantity of the
cream containing 0.25 mg of Fluocinolone Acetonide.

(3) Prepare in the same manner as solution (2) but add
I mL of a 0.005% w/v solution of phenacetin to the chioroiorm
solution before diluting to 10 rnL

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 5 mm) packed
with oetadecylsilyl silica gelfor chromatography (5 urn)
(Spherisorb ODS 1 is suitable).
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(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.8 mL pet minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 243 run.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

58 volumes of hexane, 40 volumes of chloroform, 2 volumes of
methanol and 0.1 volume of glacial acetic acid.

SYSTEM SUITABILITY

The assay is not valid unless the resolution factor (RJ between
the peaks due to fluocinolone acetonide and phenacetin is
more than 2, and the capacity factors (k ') offluocinolone
acetonide and phenacetin are about 3 and 2, respectively.
If these conditions are not achieved] adjust the concentration
of methanol in the mobile phase, increasing its concentration
to reduce the value of k' and reducing its concentration to
increase the value of k'. If the correct values cannot be
obtained by this means, the column is faulty and must be
repacked. If, when the correct h' values have been obtained,
the value of R; is less than 2, reduce the concentration of
chloroform in the mobile phase by 5% to obtain an increased
retention time for both fluocinolone aceronide and
phenacetin and re-adjust the h' values to the specified values
by increasing the concentration of methanol. Repeat the
adjustment of chloroform and methanol concentrations until
correct values for both Rs and h' have been obtained.

DETERMINATION OF CONTENT

Calculate the content of C24H30F206 in the cream using the
declared content of C24H3oF206 influocin%ne
acetonide BPCRS.

LABELLING
When the active ingredient is Fluocinolone Acetonide
Dihydrate, the quantity is stated in terms of the equivalent
amount of fluocinolone acetcnlde.

Fluocinolone Ointment
Action and use
Glucocorticoid.

DEFINITION
Fluocinolone Ointment contains Ftuocinolone Acetonide or
Fluocinolone Acetonide Dihydrate in a suitable basis.

The ointment complies Wilh the requirements staledunder, Topical
Semi-solid Preparations and with thejo/wwi"g requirements.

Content of fluocinolone acetonlde, C2,,"3oF'206
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using silica gel G as the coating substance
and a mixture of 60 volumes of tv-hexane, 40 volumes of
chlorcform, 10 volumes of methanol and 1 volume of
triethylamine as the mobile phase. Apply separately to the
plate 5 IJL of each of the following solutions. For solution (1)
disperse, by shaking, a quantity of the preparation being
examined containing 0.25 mg of ftuocinolone acetonide in
2 mL of chloroform, add 10 mL of methanol, shake vigorously,
cool in ice for 15 minutes, centrifuge at 3000 revolutions per
minute for 15 minutes, decant the clear, supernatant liquid,
evaporate to dryness on a water bath in a current of nitrogen
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and dissolve the residue in 1 mL of chloroform. Solution (2)
contains 0.025% w/v solution ofjluocin%ue acetonide BPCRS
in chloroform. After removal of the plate, allow it to dry in air
until the solvent has evaporated, heat at lOS" for 5 minutes
and spray whilst hot with alkaline tecrazolium blue solution.
The principal spot in the chromatogram obtained with
solution (I) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay the chromatogram obtained with solution (3)
shows a peak with the same retention time as the peak due to
ftuocinolone acetonide in the chromatogram obtained with
solution (I).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions. Solution (1)
contains 0.0050% w/v ofjluocinolone acetonide BPCRS and
0.40% v/v of toluene (internal standard) in methanol (80%).

For ointments containing 0.01% w/w or less offluocinolone
acetonide prepare solution (2) in the foJlowing manner. To a
quantity of the ointment containing 0.5 mg of fiuocinolone
acctonide add 50 mL of 2,2,4-trimeihylpentane and 8 mL of
methanol (80%), warm gently on a water bath until the
preparation is dispersed and shake vigorously for 2 minutes.
Separate the lower, aqueous methanolic layer and wash the
upper layer with 1 mL of methanol (80%), adding the
washing to the previous extract. To the combined extracts
add sufficient methanol (80%) to produce 10 mL. Prepare
solution (3) in the same manner as solution (2) but adding
1 mL of a 4% vlv solution of the internal standard in
metharwl to the combined extracts before dilution to 10 mL.
For ointments containing 0.025% w/w of fluocinolone
eceronide, prepare solution (2) in the following manner. To a
quantity of the ointment containing 1.25 mg of fluocinolone
acetonide add 50 mL of 2,2,4-trimerhylpentane and 20 mL of
methanol (80%), warm gently on a water bath until the
preparation is dispersed and shake vigorously for 2 minutes.
Separate the lower, aqueous methanolic layer and wash the
upper layer with 2 mL of methanol (80%), adding the
washing to the previous extract. To the combined extracts
add sufficient methanol (80%) to produce 25 mL. Prepare
solution (3) in the same manner as solution (2) but adding
1 mL of a 10% v/v solution of the internal standard in
methanol to the combined extracts before dilution to 25 mL

The chromatographic procedure may be carried out using
(a) a stainless steel column (20 cm x 5 mm) packed Wit11
octade<ylsily/ silica gd for chromatography (5 urn) (Spherisorb
ODS 1 is suitable), (b) a mixture of 55 volumes of water,
45 volwnes of acetonitrile and 0.1 volume ofgllUlal acetic acid
as the mobile phase with a flow rate of 1 mL per minute and
(c) a detection wavelength of 238 om.

Calculate the content of C24H30F206 in the ointment using
the declared content ofC24H3oF'206 influocinolone
acetomde BPCRS.

LABELi.ING
When the active ingredient is Fluodnolone Acetonide
Dihydrate, the quantity is stated in terms of the equivalent
amount of fluocinolone acetonide.
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Fluocinonide Cream
Action and use
Glucocorticoid.

DEFINITION
Fluodnonide Cream contains F1uocinonide in a suitable
basis.

The cream complies with the requirements statedunder Topical
Semi-solid Preparations and with thefollowing requirements.

Content of fluoclnonlde, C2JInF101
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Disperse a quantity of the cream containing 2.5 mg of
Fluocinonide in 25 mL of methanol (80%), add 50 mL of
etherand shake vigorously to produce a clear, homogeneous
solution. Add 15 mL of water, shake and transfer the lower
layer to a second separating funnel. Add 100 mL of water,
extract with 10 mL of chloroform, filter the chloroform layer
through filter paper and evaporate to a volume of about
1 mL in a: current of air on a water bath.

(2) 0.10/. iNlv ofjluocinonide BPCRS in a mixture of I volume
of methanol and 9 volumes of dichioromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFZ54'

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultrauiolellight (254 nm).

MOBILE PHASE

12 volumes of water) 80 volumes of methanol, 150 volumes of
ether and 770 volumes of dichloromethane. Mix the water and
the methanol before adding to the remaining solvents of the
mobile phase.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
mat of the principal peak in the chromatogram obtained with
solution (2).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D) using the following solutions.

(1) Disperse a quantity of the cream containing 1.5 mg of
Fluocinonide in 20 mL of methanol (80%), wanning gently
over a water bath if necessary. Add 50 mL of 2,2,4
trimethy/pentane, shake for 2 minutes and transfer the lower
aqueous methanol layer to a 50-mL flask. Repeat the
extraction with a further 20 mL of methanol (80%). Dilute
the combined extracts to volume with the same solvent.

(2) 0.003% wlv ofjluocinonide BPCRS in methanol (80%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 rom) packed
with oaaduylsJyl silica gelfor chromatography (5 urn)
(Spherisorb ODS 1 is suitable).

Fluocinonide Preparations III-669

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 238 om.

(l) Inject 20 ~L of each solution.

MOBILE PHASE

0.1 volume of glacial acetic add) 45 volumes of acetonitrile and
55 volumes of water.

DETERMINATION OF CONTENT

Calculate the content of C26H32F207 in the cream using the
declared content of C26H32F207 influocinonide BPCRS.

Fluocinonide Ointment
Action and use
Glucocorticoid.

DEFINITION
Fluocinonide Ointment contains Fluocinonide in a suitable
basis.

The ointment complies with the requirements statedunderTopical
Semi-solid Preparations and with thefollowing requirements.

Content of ftuocinonide, C2J1"32F207
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Disperse a quantity of the ointment containing 2 mg of
fluocinonide in 20 mL of methanol (80%) in a IOO-mL
separating funnel containing 50 mL of 2,2,4-mmethylpentatle.
Warm the contents over a water bath and shake gently.
Allow the layers [0 separate and transfer the lower layer to a
250-mL separating funnel containing 100 mL of water.
Add 10 mL of chloroform and shake for 3 minutes. Allow the
layers to separate, evaporate the lower layer to dryness on a
water bath in a current of air and dissolve the residue in
I mL of chlorofa''''.
(2) 0.2% wlv ofjluoci"onide BPCRS in chloroform.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 .

(b) Use the mobile phase as described below.

(c) Apply IO ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air until tile
solvent has evaporated. Heat at 1050 for 5 minutes and spray
while hot with alkaline utrazodum blue so/urian.

MOBILE PHASE

12 volumes of water) 80 volumes of methanol, 150 volumes of
ether and 770 volumes of dichloromethane. Mix the water and
the methanol before adding to the remaining components of
the mobile phase.

CONFIRlrlATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
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that of the principal peak in the chromatogram obtained with
solution (2).

ASSAY
Carry out the method for liquidchromarcgraphy,
Appendix III D, using the following solutions.

(1) Disperse a quantity of the ointment containing 1.5 mg of
Iluocinonide in 20 mL of me/hanoi (80%) in a 100-mL
separating funnel containing 50 mL of 2,2,4-tn"-methylpentane.
Warm the contents over a water bath and shake gently for
2 minutes. Allow the layers to separate and transfer the lower
layer to a 50 mL flask. Repeat the extraction with a further
20 mL of methanol (80%). Dilute the combined extracts to
50 mL with the same solvent.

(2) 0.003% wlv ofjluocinonide BPCRS in me/hanoi (80%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with octadecylsl7y/ silica gelfor chromatography (5 pm)
(Spherisorb ODS 1 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 238 run.

(I) Inject 20 ~IL of each solution.

MOBILE PHASE

0.1 volume ofglacial acetic acid, 45 volumes of acetomtrile and
55 volumes of water.

DETERMINATION OF CONT.nNT

Calculate the content of C26H32F207 in the ointment using
the declared content of C26H32F207 in jluocinonide BPCRS.

Fluocortolone Cream
Action and use
Glucocorticoid.

DEFINITION
Fluocortolone Cream contains F1uocortolone Pivalate and
Fluoccrtolone Hexanoate in a suitable basis.

The cream complies with the requirements stated underTopical
Semi-solid Preparations and with the following requirements.

Content of fluocortolone plvalate, C27H31FOs
90.0 to 110.0% of the stated amount.

Content of fluocortolone hexanoate, C2sHJ9FOs
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix In A, using a silanised silica gel precoared plate
the surface of which has been modified by chemically-bonded
octadecylsilyl groups (Whatman KCl8F plates are suitable)
and a mixture of 35 volumes of water and 65 volumes of
aceuminile as the mobile phase. Apply separately to the plate
10 JJL of each of the following solutions. For solution (1),
transfer a quantity of the preparation being examined
containing 1 mg of fluocortolone pivalate to a separating
funnel with the aid of 10 mL of methanol, add 50 mL of
2,2,4-tn'methylpentane and shake vigorously for 1 minute.
Allow to stand, separate the lower methanol layer, add
100 mL of waterand 50 mL of dichtoromethane, shake
vigorously for 1 minute and centrifuge at 1500 revolutions
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per minute for 5 minutes. Evaporate 25 mL of the
dicWoromethane layer to dryness on a water bath in a
cu.rrent of nitrogen and dissolve the residue L'1 1 mL of a
mixture of 1 volume of methanol and 9 volumes of
dichloromethane. For solution (2), mix 0.5 mL of a 0.1 % w/v
solution ci ftuocondone pivalateBPCRS in a mixture of
1 volume of methanol and 9 volumes of didtloromethane with
0.5 mL of a 0.1 % w/v solution oiftuoconotone
hexanoau BPCRS in the same solvent mixture. Solution (3) is
a mixture of equal volumes of solutions (1) and (2). After
removal of the plate, allow it to dry in air for 10 minutes and
examine under ultraviolet fight (254 nm). Two principal spots
in the chromatogram obtained with solution (1) correspond
to those in the chromatogram obtained with solution (2).
The test is not valid unless the chromatogram obtained with
solution (3) shows two compact spots.

B. In the Assay, the chromatogram obtained with solution
(3) shows two peaks with the same retention times as the
peaks due to f1uocorrolone pivalate and fluocorrolone
hexanoate in the chromatogram obtained with solution (1).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. Solution (1)
contains 0.004% wlv each ofjluocortelone pivalate BPCRS,
fiuoconolone hexanoate BPCRS and benzylbenzoate (internal
standard) in a mixture of 4 volumes of autonitri/e and
1 volume of water. For solution (2) add 20 mL of a mixture
of 4 volumes of acetonitrile and 1 volume of waterfollowed by
50 mL of 2)2,4-trimethylpentane to a quantity of the
preparation being examined containing 2 mg of fluocortolone
pivalate and heat on a water bath) shaking intermittently,
until the preparation is completely dispersed. Remove from
the water bath, shake vigorously for 3 minutes, allow to
separate and transfer the lower, aqueous acetonitrile layer to
a flask. Repeat the extraction of the 2,2,4-trlmethylpentane
solution with a further 20 mL of the acetonitrile-water
mixture and again transfer the lower, aqueous acetonitrile
layer to the flask. Dilute the combined extracts to 50 mL
with a mixture of 4 volumes of acetonitrile and 1 volume of
waterand filter a portion using a pressure filter (a Swinnex
filter holder prepared with a double thickness of Whatrnan
No. 42 filter paper is suitable). Prepare solution (3) in the
same manner as solution (2) but adding 2 mL of a
0.100% vJv solution of benzylbenzoate in a mixture of
4 volumes of acetomtrile and 1 volume of waterto the
combined extracts before dilution to 50 mL.
The chromatographic procedure may be carried out using
(a) a stainless steel column (20 em x 5 mm) packed with
octadecy/si/yl silica gelfor chromarography (5 urn) (Spherisorb
ODS I is suitable), (b) as the mobile phase with a flow rate
of 1 mL per minute, a mixture of acetonitrile and watereach
containing 1% vlv ofglacial acetic acidadjusted so that the
retention time of fluocortolone pivalate is about 9 minutes
and baseline separation is obtained from benzyl benzoate and
fluocortolone hexanoate (retention time, about 11 minutes)
(a mixture of 53 volumes of acetonitrile, 47 volumes of water
and 1 volume of glacial acetic add is usually Suitable) and (c)
a detection wavelength of 238 om.

Calculate the contents of C27H31FOj and C28HJ9FOj in-the
preparation being examined using the declared contents of
C"H"FO, in jluocortolone pioalase BPCRS and C,.H,.FO,
in fluocorcolone hexanoate BPCRS respectively.

STORAGE
Fluocortolone Cream should be stored at a temperature not
exceeding 30°.
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Fluorescein Eye Drops
Action and use
Detection of comeallesions, retinal angiography and
pancreatic function testing.

DEFINITION
Fluorescein Eye Drops are a sterile solution of Fluorescein
Sodiwn in Purified Water.

The f!YC drops comply with the requirements statedunder Eye
Preparations and with thefollowing requirements.

Content of fluorescein sodium, CZoHloNazOs
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Evaporate a volume containing 20 mg of fluorescein
sodium and dry at 1050 for 30 minutes. The infrared
absorption spectrum of the residue, Appendix II A, is
concordant with the reference spectrum of fluorescein sodium
(RS 151).
B. The eye drops are strongly fluorescent, even in extreme
dilution; the fluorescence disappears when the solution is
made acidic and reappears when it is made alkaline.

C. Dilute with water to produce a solution containing
0.05% w/voffluorescein sodium. One drop of the solution,
absorbed by a piece of filter paper) colours the paper yellow.
On exposing the moist paper to bromine vapour for 1 minute
and then to ammonia vapour the yellow colour becomes
deep pink.

TESTS
Acidity or alkalinIty
pH, 7.0 to 9.0, Appendix V L.

CWoroform..soluble matter
To a volume containing 0.1 g of fluorescein sodium add
I mL of 2M sodium hydroxide) extract with 10 mL of
chlorofrmn and dry the chloroform layer with anhydrous sodium
sulfate. The absorbance of the resulting solution at 480 nrn is
not more than 0.05) Appendix II B) using chlorofonn in the
reference cell.

Related substances and resorcinol
Carry out the method for thin-layer chromatography)
Appendix InA, using the following solutions.

(1) Dilute the eye drops with 0.1'1 methanolic hydrochloric acid
to contain 0.5% w/v of fluorescein sodium.

(2) Add to a volume of the eye drops containing 25 mg of
fluorescein sodium 2 mL of phosphate buffer pH 8.0) 3 mL of
waterand 2.5 g of sodium chloride, shake to dissolve the
sodium chloride and extract with two 25-mL quantities of
peroxide-free ether. Dey the combined extracts over anhydrous
sodium sulfate, evaporate to dryness under reduced pressure
and dissolve the residue in 1 mL of O.IMmethanolic
hydrochloric acid.
(3) Dilute 1 volume of solution (I) to 100 volumes with
0.1'1 methanolic hydrochknic acid.
(4) Dilute 2 volumes of solution (3) to 5 volumes with
O.IM methanolic hydrochlon"c acid.
(5) 0.0125% w/v of resorcinol in O.IM methanolic hydrochlOlu
acid.
(6) Mix 5 volumes of a 0.025% w/v solution of resorcinol in
O.IMmethanolic hydrochloric acid with 2 volumes of solution
(1) and add sufficient methanol to produce 10 mL.

CHRO.MATOGRAPHIC CONDlTIONS

(a) Use a silica gel 60 F254 precoated plate (Merck plates are
suitable).
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(b) Use the mobile phase as described below.

(c) Apply 10 ~L of solution (1) and 5 ~L of solutions (2) to
(6).

(d) Develop the plate to 15 em.
(e) After removal of the plate, dry in air) expose the plate to
iodine vapour for 30 minutes and examine in daylight and
under ultraviolet light (254 nn!!.

M.OBILE PHASE

10 volumes of methanol and 90 volumes of dichloromethane,

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (6) shows two clearly separated spots in daylight.

LIMITS

In the chromatogram obtained with solution (1), under
ultraviolet light (254 nm):
any secondary sPOt) other than any spot corresponding to
resorcinol) is not more intense than the spot in the
chromatogram obtained with solution (3) (0.5%);

not more than one such spot is more intense than the spot in
the chromatogram obtained with solution (4) (0.2%).

In the chromatogram obtained with solution (2)) in daylight:

any spot corresponding to resorcinol in the chromatogram
obtained with solution (2) is not more intense than the spot
in the chromatogram obtained with solution (5) (0.5%).

ASSAY
Carry out the method for liquid chromatography)
Appendix ill D, using the following solutions.

(1) Dilute the eye drops with the mobile phase to produce a
solution containing 0.005% w/v of fluorescein sodium.

(2) Dissolve 55 mg of diacerylfluorescein BPCRS in a mixture
of 5 mL of ethanol (96%) and I mL of 2.5'1 sodium
hydroxide, heat on a water bath for 20 minutes, mixing
frequently, cool and add sufficient water to produce 50 mL.
Dilute 5 volumes of this solution to 100 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped /Xtoderylsi/)ll silica gelfor chromawgraphy
(5 pm) (Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 ml per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of254 nm.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

5 volumes of triethylamine, 400 volumes of acetonitrile and
595 volwnes of water) adjust the pH to 3.0 with
onhophosphotic add.

DETERMINATION OF CONTENT

Calculate the content of CZOHlONaz05 in the eye drops
using the declared content of anhydrous diacetylffuorescein in
diacet)l!fluorescein BPCRS. Each mg of anhydrous
diacetylfluorescein is equivalent to 0.9037 mg of
C,oHloNa,O,.

STORAGE
Fluorescein Eye Drops should be protected from light.
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Fluorescein Injection
Action and use
Detection of corneal lesions, retinal angiography and
pancreatic function testing.

DEFINITION
Fluorescein Injection is a sterile solution of Fluorescein
Sodium in Water for Injections.
The injution complies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of fluorescein sodium, C2oHloN'a20s
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Evapora te 1 mL to dryness on a water bath and dry the
residue at 105° for 30 minutes. The infrared absorption
spectrum of the residue, Appendix II A, is concordant with
the reference spectrum of fluorescein sodium (RS 151).
B. The injection is strongly fluorescent, even in extreme
dilution; the fluorescence disappears when the solution is
made acidic and reappears when it is made alkaline.
C. Dilute with wacer to produce a solution containing
0.05% wlv of fluorescein sodium. One drop of the solution,
absorbed by a piece of filter paper, colours the paperyellow.
On exposing the moist paper to bromine vapour for 1 minute
and then to ammonia vapour the yellow colour becomes
deep pink.

TESTS
Alkalinity
pH, 8.0 to 9.8, Appendix v'i,

Chlorofonn-soluble matter
Dilute the injection withwater, if necessary, to producea
solution containing 1% wlv of fluorescein sodium. To 20 mL
add 5 mL of 1Msodium hydroxide, dilute to 50 mL with
water, extract with 10 mL of chloroform and dry the
chloroform layer over anhydrous sodium suI/ale. The absorbance
of the resulting solution at 480 run is not more than 0.10,
Appendix II B, using chloroform in the reference cell.

Related substances and resorcinol
Carry out the method for thin-layer chromawgraphy,
Appendix III A, using the following solutions.
(I) Dilute the injection with O.lM methanolic hydrrxhloric acid
to produce a solution containing 1.0% wlv of fluorescein
sodiwn.
(2) Dilute a quantity of the injection containing 250 mg of
fluorescein sodium to 5 mL with water, add 2 mL of
phosphate buffer pH 8.0, 3 mL of water and 2.5 g of sodium
chloride, shake to dissolve the sodium chloride and extract
with two 25-mL quantities of peroxide-free ether. Dry the
combined extracts over anhydrous sodium sulfate, evaporate to
dryness underreduced pressure and dissolvethe residuein
10 mL of O.IM methanoli< hydrrxhlaric acid.

(3) Dilute I volume of solution (I) to 200 volumes with
O.IM methanolic hydrrxh1cric acid.
(4) Dilute 2 volumes of solution (3) to 5 volumes with
O.IM methanolic hydrochloric acid.
(5) 0.0125% wlv of resorcinol in O.IM methatwlic hydrochloric
add.
(6) Mix I volume of solution (I) with 9 volumes of
solution (5).

2022

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel 60 F25 <1 precoated plate (Merckplates are
suitable).
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate,dry in air, expose the plate to
iodine vapour for 30 minutesand examine in daylight and
under ultraviolet light (254 nm).

MOBILE PHASE

10 volumes of methanol and 90 volumesof dichioromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (6) shows two clearly separated spots in daylight.

LIMITS

In the chromatogram obtained with solution (I), under
ultraviolet light (254 run):

any secondary spot, other than any spot corresponding to
resorcinol) is not more intense than the spot in the
chromatogram obtained withsolution (3) (0.5%);
not more thanone such spot is more intense than the spot in
the chromatogram obtained with solution (4) (0.2%).

In the chromatogram obtained with solution (2), in daylight:
any spot corresponding to resorcinol in the chromatogram
obtained withsolution (2) is not more intense than the spot
in the chromatogram obtained withsolution (5) (0.5%).
On examination in daylight, any spot corresponding to
resorcinol in the chromatogram obtained with solution (2) is
not more intense than the spot in the chromatogram
obtained with solution (5) (0.5%).

ASSAY
Carry out the methodfor liquid chromaUJgraphy,
Appendix ill D, using the following solutions.
(1) Dilute the injection with water, if necessary, to produce a
solution containing 1.0% w/v of fluorescein sodium and
dilute 1 volumeof this solution to 200 volumes with the
mobilephase.
(2) Dissolve 55 mg of diacety!fluorescein BPCRS in a mixture
of 5 mL of ethanol (96%) and I mL of 205M sodium
hydroxide, heat on a water bath for 20 minutes,mixing
frequently, cool and add sufficient water to produce 50 mL
Dilute 5 volwnes of this solution to 100 volumeswith the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-copped actadecylsilyl sili<a gelfor chromatography
(5 urn) (Spherisorb ODS 2 is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.

(c) Use a flow rate of 1.5 ml per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 run.

CO Inject 20 ~L of each solution.

MOBILE PHASE

5 volumes of m·elhylam;ne, 400 volumes of acetonitrile and
595 volumes of water) adjust the pH to 3.0 with
onhophosphotic acid
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DETERMINATION OF CONTENT

Calculate the content of C2oHIONa20j in the eye drops
using me declared content of anhydrous diacetylfluorescein in
diacetylfluorescein BPCRS. Each mg of aohydrous
diacetylftuorescein is equivalent to 0.9037 mg of

C2oHI ONa20 j .

STORAGE
Fluorescein Injection should be protected from light.

Fluorometholone Eye Drops
Action and use
Glucocorticoid.

DEFINITION
Fluorornetholone Eye Drops are a sterile suspension of
Fluorometholone in Purified Water.

The eye drops comply with the requirements stared underEye
Preparations and with thefollowing requirements.

Content of fluorometholone, C2zHz9F04
95.0 £0 105.0% of the stated amount.

IDENTIEICATION
A. Shake a quantity of the eye drops containing 5 mg of
Fluoromethclone with 20 mL of cuetone, filter and evaporate
the filtrate to dryness. Dissolve the residue in 10 mL of
acetone, filter and evaporate the filtrate to dryness.
The infrared absorption spearum of the residue, Appendix IT A,
is concordant with the reference spectrum of fluorometholone
(RS 152).
B. In the Assay, the principal peak in me chromatogram
obtained with solution (1) has the same retention time as the
principal peak in me chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinlty
pH, 6.0 to 7.5, Appendix V L

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Dilute a quantity of the eye drops containing I mg of
Fluorometholone to 10 mL with a mixture of equal volumes
of methanol and water.
(2) Dilute I volume of solution (I) to 20 volumes with
methanol and further dilute 1 volume to 10 volumes with
methanol.
(3) 0.00005% wlv each of de/tamedrane BPCRS and
j/uorometholone BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 ern x 3.9 rnrn) packed
with oetadecylsl7yi silica gelfor chromatography (10 urn)
(~Bondapak CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

40 volumes of waterand 60 volumes of methanol.
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SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with. solution (3), the resolution factorbetween the peaks due
to deltamedrane and fluorometholone is at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in die chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any secondary peaks is not greater man
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(I) Mix the eye drops thoroughly and dilute a quantity
containing I mg of Fluorometholone to 25 mL with a
mixture of equal volumes of methanol and water.
(2) Dilute 4 mL of a 0.05% wlv solution of
ftuorometholone BPCRS In methanol to 50 mL with a mixture
of equal volumes of methanol and water.

(3) 0.00005% wlv each of dekamedrane BPCRS and
j/uorometholone BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUiTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)) the resolution factor between me peaks due
to deltamedrane and fluorometholone is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C22H 29FO" in the eye drops using
the declared content of C 22H29FO" in
j/uoromerholtme BPCRS.

Fluorouracil Cream
Action and use
Pyrimidine analogue; cytotoxic.

DEFINITION
Fluorouracil Cream contains Fluorouracil in a suitable basis.

The cream complies with the requirements statedunder Topical
Semi-solid Preparations and with thejolwwing requirements.

Content of fluorouracil, C4H3FN202

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Dry a quantity containing 50 mg of Fluorouracil at a
pressure not exceeding 0.7 kPa, mix with 100 mL of ether,
decant, wash the white, crystalline residue with 50 mL of
ether and dry in air. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spearum of fluorouracil (RS 153).

B. The light absorption, Appendix II BJ in the range 230 to
350 run of the final solution obtained in the Assay exhibits a
maximum only at 266 om.

TESTS
5-Hydroxyuracil
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
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(1) Shake a quantity of the cream containing 0.10 g of
Fluorouracil with 10 mL of water for 5 minutes, add 10 mL
of ethanol (96%) J mix and filter through glass-fibre paper.

(2) 0.00125% wlv of 5-hydroxyuracil in methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel precoated plate (Merck silica gel 60 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 IlL of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air, spray
with a freshly prepared 0.5% w/v solution ofjast blue B salt
and then with O.IM sodium hydroxide.

MOBILE PHASE

10 volumes of water) 40 volumes of acetone and 70 volumes
of ethyl cueto".

LIMITS

Any spot corresponding to 5-hydroxyuracil in the
chromatogram obtained with solution (1) is not more intense
than the spot in the chromatogram obtained with
solution (2).

Urea
Carry out the method for thin-layerchromatography,
Appendix III A, using the following solutions.

(1) Shake a quantity of the cream containing 0.10 g of
Fluorouracil with J0 mL of water for 5 minutes, add 10 mL
of echanol (96%), mix and filter through glass-fibre paper.

(2) 0.0050% wlv of urea in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel precoated plate (Merck silica gel 60 plate>
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate] aUow it to dry in air, spray
with a mixture of 10 volumes of a 1% w/v solution of
4-dimethylaminobenzaldehyde in ethanol (96%) and 1 volume
of hydrochloric acidand heat at 1000 until maximum intensity
of the spots is obtained.

MOBILE PHASE

10 volumes of water, 40 volumes of acetone and 70 volumes
of ethyl acelate.

UMITS

Any spot corresponding to urea in the chromatogram
obtained with solution (1) is not more intense than the spot
in the chromatogram obtained with solution (2).

ASSAY
To a quantity containing 50 mg of Fluorouracil add 50 mL
of 0.1 M hydro<hlori< acidand shake for 5 minutes. Extract
with three 25~mL quantities of chloroform, discard the
chloroform, dilute the aqueous solution to 250 mL with
O.IM hydrochkJrK add and filter (Whatman No. 42 paper is
suitable). Dilute 5 mL to 100 mL with O.IM hydrochloric acid
and measure the absorbance of the resulting solution at the
maximum at 266 nm, Appendix II B. Calculate the content
of C.,H,FNzOz taking 552 as the value of A(1%, I em) at
the maximum at 266 nm.
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Fluorouracil Injection
Action and use
Pyrimidine analogue; cytotoxic.

DEFINITION
Fluorouracil Injection is a sterile solution in \Vater for
Injections of fluorouracil sodium, prepared by the interaction
of Fluorouracil and Sodium Hydroxide.

The injection complies with the requirements statedWIdeI'
Parenteral Preparations and with thefoll(IWing requirements.

Content of fluorouracil, C4H3FNZOZ

90.0 to 110.0% of the stated amount.

CHARACTERISTICS
A colourless or almost colourless solution.

IDENTIFICATION
A. Carefully acidify a volume containing the equivalent of
0.1 g of fluorouracil with glacial acetic acid, stir, cool and
filter. Wash the precipitate with 1 mL of waterand dry over
phosphorus pentoside at 80 0 at a pressure of 2 kPa for 4 hours.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of fluorouracil
(RS 153).

B. The light absorption, Appendix II B, in the range 230 to
350 run of the solution obtained in the Assay exhibits a
maximum only at 266 nm.

TESTS
Alkalinity
pH, 8.5 to 9.1, Appendix V L.

Urea
Carry out the method described under Related substances
applying separately to the plate 20 ~L of each of the
following solutions. For solution (I) dilute a suitable quantity
of the injection with wafer to produce a solution containing
the equivalent of 0.50% wlv of fluorouracil. Solution (2)
contains 0.020% w/v of urea in f/,later. After removal of the
plate, allow it to dry in air, spray with a mixture of
J0 volumes of a 1% w/v solution of
4-dimethylaminobenzaldehyde in ethanol (96%) and 1 volume
of hydrochloric add and heat at 1000 until maximum intensity
of the spots is obtained. Any spot corresponding to urea in
the chromatogram obtained with solution (1) is not more
intense than the spot in the chromatogram obtained with
solution (2).

Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using a silica gel F 254 precoated plate
(Merck silica gel 60 F 254 plates are suitable) and a mixture of
70 volumes of ethyl acetate, 15 volumes of methanol and
15 volumes of waleras the mobile phase. Apply separately to
the plate 10 ~L of each of the following solutions.
For solution (1) dilute a suitable quantity of the injection
with waterto produce a solution containing the equivalent of
2.0% w/v of fluorouracil. For solution (2) dilute 1 volume of
solution (I) to 400 volumes with methanol(50%). Solution
(3) contains 0.0050% wlv of 5~hydroxyuraciJ in met/wl/o!
(50%). After removal of the plate] allow it to dry in a current
of air and examine under ultraviolet light (254 nm).
Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2). Spray with B

freshly prepared 0.5% w/v solution »i fast blue B salt and tben
with 0.1"1 sodium hydroxide. Any spot corresponding to
5-hydroxyuracil in the chromatogram obtained lliith solution

www.webofpharma.com



2022

(1) is not more intense than the spot in the chromatogram
obtained with solution (3). Disregard any spots
with Rf values lower than 0.2.

ASSAY
To a volume containing the equivalent of 75 mg of
fluorouracil add 20 mL of 1MhydrochlorU: acid and sufficient
waterto produce 200 mL. Dilute 3 mL to 100 mL with
O.1M hydrochlorU acidand measure the absorbance of the
resulting solution at the maximum at 266 nm,
Appendix II B. Calculate the content of G,H3FN202 taking
552 as the value of A(l %, 1 em) at the maximum at 266 om.

STORAGE
Fluorouracil Injection should be protected from light.
It should not be refrigerated.

LABELLING
The strength is stated in terms of the equivalent amount of
Fluorouracil in a suitable dose-volume.

Fluoxetine Capsules
Action and use
Selective serotonin reuptake inhibitor; antidepressant.

DEFINITION
Fluoxetine Capsules contain Fluoxetine Hydrochloride.

The capsules comply with the requirements statedunderCapsules
and with thefollowing requirements.

Content of fluoxedne, C17H18F~O
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract a quantity of the contents of the capsules
containing the equivalent of20 mg of fluoxetine with 10 mL
of methanol, filter and evaporate the filtrate to dryness.
The infrared absorption spearum of the residue, Appendix II A,
is concordant with the reference spectrum of fluoxetine
hydrochloride (RS 385).
B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets and capsules,
Appendix xnBI. Prepare a mixture of 1 volume of
diethylamine and 250 volumes of acetonitrile, mix wen and
adjust the pH to 3.5 with onkophosphoric acid (solution A);
a white precipitate may form, keep the mixture well stirred.

TEST CONDITIONS

(a) Use Appararus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of 0.1'1 hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(I) After 45 minute' withdraw a sample of 20 mL of the
medium and filter, discarding the first 5 mL of filtrate.
Add to 5 mL of filtered medium 2 mL of solution A and mi.'<
well.
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(2) Add to 5 mL of a 0.0022% wlv solution ofjluoxeri"e
hydrochloride BPCRS, 2 mL of solution A and mix well.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with cya"osi/yl silica gelfor chromatography (5 pm) (Zorbax
CN is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of2 mL per minute.

(d) Use ambient column temperature.

(e) Use a detection wavelength of226 nm.

(f) Inject 50 ~L of each solution.

MOBILE PHASE

2 volumes of diethylamine, 200 volwnes of acetonitrile and
300 volwnes of water, the mixture adjusted to pH 3.5 with
orthophosphorU: acid.

DETERMINATION OF CONTENT

Calculate the content of C 17H1SFJ NO in the medium from
the chromarograms obtained using the declared content of
C17H,.F,NO,HCl in fiuoxetine hydrochloride BPCRS and
taking each mg of CI7HlsF:3NO,HCI to be equivalent to
0.8944 mg of C'7H,.F,NO.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) Dissolve a quantity of the contents of the capsules
containing the equivalent of 20 mg of fluoxetine in sufficient
of the mobile phase to produce 10 mI..., filter and use the
filtrate, discarding the first 2 mL.

(2) 0.001% wlv ofjluoxerine hydrochlon'de BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with CJla"osi/y1 silica gelfor chromatography (5 urn) (DuPont
Zorbax SB-CN is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use ambient column temperature.

(e) Use a detection wavelength of 215 om.

(f) Inject I0 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of the peak due to fluoxetine hydrochloride.

If necessary, adjust the composition of the mobile phase so
that, in the chromatogram obtained with solution (2), the
retention time of the peak due to fluoxetine is between 10
and 20 minutes.

MOBILE PHASE

35 volumes of acetonitrile and 65 volumes of a solution
containing 1 volume of triethylamine and 99 volumes of water,
and adjusting the pH to 6.0 with orthophosphoric acid.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than half the area
of the peak in the chromatogram obtained with solution (2)
(0.25%);

the area of not more than two such peaks is greater than
0.2 times the area of the peak in the chromatogram obtained
with solution (2) (0.1 %);
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and the sum of the areas of aU the secondary peaks is not
greater than the area of the principal peak in me
chromatogram obtained with solution (2) (0.5%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Dissolve a quantity of the mixed contents of20 capsules
containing the equivalent of 20 mg of fluoxetine in sufficient
of the mobile phase to produce 200 ml., filter and use the
filtrate, discarding the first 2 mL.
(2) 0.011% wlv ofjluox"ine hydrochloride BPCRS in the
mobile phase.

CHROl\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (7.5 em x 4.6 mm) packed
with end-capped o<:tylsi!YI Silica gelfor chromatography (3.5 urn)
(DuPont Zorbax RX-C8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 227 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

33 volumes of a solution containing 0.3% w/v of glacial acetic
acidand 0.64% wlv of sodium pemanendfonate, adjusted to
pH 5.0 with 5'1 sodium hydroxide, and 67 volumes of
methanol.

DETERMINATION OF CONTENT

Calculate the content of C17H1SF3NO in the capsules from
the chromatograms obtainedusing the declared contentof
C17H18F,NO,HCI injluoxen"ne hydrochloride BPCRS and
taking each mg of C17HlsF3NOJHCl to be equivalent to
0.8944 mg of C17H18F,NO.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of fluoxetine.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A and B listed under
Fluoxetine Hydrochloride.

Fluoxetine Oral Solution
Action and use
Selectiveserotonin reuptake inhibitor; antidepressant.

DEFINITION
Fluoxew;,e OralSolution is a solution of Fluoxetine
HydrocWoride in a suitable flavoured vehicle.
The oralsolution complies with the requirements stated under Oral
Liquids and with the following requirements.

Content of ftuoxetine, C17H18F~O
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a volumeof the oral solution containing the equivalent
of 0.1 g of f1uoxetine add 5 mL of 4'1 sadium hydroxide,
extract with 10 mL of dichkromethane, filter the
dichloromethane layer (Whatrnan IPS is sultable) and
evaporate the filtrate to dryness. The infrared absorption
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spectrum of the residue, Appendix Il AJis concordant with
the reference spectrum of fluoxetine (RS 398).
B. in the Assay, the chrcmatcgram obtained wuh solution
(1) shows a peakwith the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
AcIdity
pH, 2.5 to 4.5, Appendix V L.

Related substances
Carry out the method for liquid chromatographyJ
Appendix ill DJ using the following solutions. Add 4.33 g of
sodium ocumesalfonau and 13.8 g of sodium dihydmgen
onhophosphate monohydrate to 1000 mL of water, adjust the
pH, if necessary, to 3.0 with onhophosphoric acid and filter
(solution A).

(1) Mix a quantity of the oralsolutioncontaining the
equivalent of 20 mg of fluoxetine in 20 mL of a mixture of
1 volumeof acetonitrile, 3 volumes of methanol and 6 volumes
of solutionA and use immediately.
(2) Dilute I volume of solution (I) to 25 volumes with a
mixture of 1 volume of acetonitrile, 3 volumes of methanol and
6 volwnes of solution A and further dilute I volume to
10 volumes with the same solvent mixture.
(3) Heat a 0.2% wlv solution ofjiuoxetine
hydrochloride BPCRS in 0.5'1 sulfuric add at 85 0 for I hour
(generation of impurity A and 4-trifluoromelhylphenol).
(4) Dilute I volume of solution (3) to 100 volumes with a
solutioncontaining 0.1% wlv ofjluo.utine
hydrochloride BPGRS in a mixture of 1 volumeof auumitn"le,
3 volumesof methanol and 6 volumes of solution A.
(5) 0.1 % wlv ofjluoxerinehydrochloride BPCRS and
0.0003% wlv ofjluoxetine impurity C EPCRS in a mixtuce of
1 volumeof aceumioile, 3 volumes of meshanol and 6 volumes
of solution A.
(6) 0.05% wlv of benzoic add in a mixture of I volumeof
acelOnim"leJ 3 volumes of methanol and 6 volumes of
solutionA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with o<:tadecylsi!YI silica gelfor chromawgraphy (5 urn)
(Supelcosil LC-18-DB is suitable).

(b) Use gradient elution and the mobilephasedescribed
below.
(c) Use a flow rate of I mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 215 nm.
(I) Inject 20 ~L of each solution.

(g) Equilibrate thecol~ with mobilephase A for at least
10 minutes.

MOBILE PHASE

Mobile phase A 21 volumes of aceumiuile RI, 26 volumes of
methanol R2 and 53 volumes of solution A.
Mobile phase B 22 volumes of methanol R2, 35 volumes of
acetonitrile Rl and 43 volumes of solution A.
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Time Mobile phase A Mobile phase B Comment

IMlnules) (%vlv) t%yfv)

0-13 100 0 !socratic

13-1~ 100-+0 lH100 lineargradient

15-29 0 100 """"'"
29-30 O-JoIOO 100-+0 linear gradient

30-40 100 0 re-equmlxaliOfl

When the chromatograms are recorded under the prescribed
conditions me retention time of fluoxetine is about
26 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (5), the peak-zo-fJalley ratio is at least 1.5, where
H, = height above the baseline of the peak due CO impurity C
and H, ;;;; height above the baseline of the lowest point of the
curve separating this peak from the peak due to fluoxetine.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than me area of
the principal peak in the chromatogram obtained with
solution (2) (0.4%);
the sum of the areas of any such peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (0.8%).
Disregard any peak with a retention time corresponding to
that of the principal peak in the chromatogram obtained with
solution (6).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(l) Dilute a quantity of the oral solution with sufficient of
the mobile phase to produce a solution containing the
equivalent of 0.004% wlv offluoxetine.

(2) 0.0045% wlv otftuoxetine hydrochloride BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 nun) packed
cyano,iiYl silica gelfor chromatography (5 pm) (Dupont Zorbax
CN Special is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute,
(d) Use an ambient column temperature.

(e) Use a detection wavelength of 215 om.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for at least
10 minutes.

MOBILE PHASE

Equal volumes of a 1% v/v solution of In'ethylamine, adjusted
to pH 6.0 with orthophosphoric acid, and acetonitrile Rt.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral solution,
Appendix V G, and calculate the content of C17H18F~O,
weight in volume, using the declared content of
C 17H1sF,NO,HCI m fiuoxetine hydrochloride BPCRS.
Each mg of C 17H1SF,NO,HCI is equivalent to 0.8944 mg of
C17H"F,NO.

STORAGE
Fluoxetine Oral Solution should be protected from light.

Flupentixol Preparations 111-677

LABELLING
The quantity of active ingredient is stated in tenus of the
equivalent amount of fluoxetine.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Fluoxetine
Hydrochloride and the following:

U ............... NHMe

I. 3-Methylamino-I-phenylprop-l-ene,

CI~NHMe

2. a-Methvlammo-r-chloropropane,

NoH
F,cA/

3.4-Trifluoromethylphenol.

Flupentixol Injection
Acdon and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Flupentixol Injection is a sterile solution of Flupentixol
Decanoate in a suitable vegetable oil.

The injection complies wilh the requirements statedunder
Parenteral Preparations and wilh thefollowing requirements.

Content of ftupentixol decanoate, C33H43F~202S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Dilute 1 volume of solution A obtained in the Assay to
2 volumes with ethanol (96%). The light absorption)
Appendix II B, in the range 205 10 300 nm nf the resulting
solution exhibits two maxima at 230 nm and 264 om.

B. Carry out the method for thin-layerchromatography,
Appendix III A, using a silica gel F 254 precoated plate
(Merck silica gel 60 F 254 plates are suitable) and a mixture of
3 volumes of diethylamine and 90 volumes of cydohexane as
the mobile phase and an unsaturated tank. Apply separately
to the plate 5 J.tL of each of the following solutions.
For solution (1) dilute the injection with ethanol (96%) to
contain 0.4% w/v offlupentixol decanoate. Solution (2)
contains 0.4% wlv offiupentixol decanoate
dihydrochloride BPCRS in ethanol (96%). After removal of the
plate, allow it to dry in air, spray with a 1% wlv solution of
sodium molybdate in sulfuric add, heat at 1100 for 20 minutes
and examine in daylight. The ptincipal spot in the
chromatogram obtained with solution (1) is similar in colour,
position and size to that in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in acetonitrile,
protected from light. For solution (1) dilute the injection to
contain 0.20% wlv of Flupentixol Decanoate. Solution (2)
contains 0.0070% wlv of cis-fiupentixol BPCRS. Solution (3)
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contains 0.001 % wlv of 2-trif/uoromethylthioxamhone BPCRS.
Solution (4) contains 0.002% wlv of ttans-flupemi'l:ol
decunoate BPCRS. Solution (5) ccnmins 0.007% m~r of cl!
fiupentixol BPCRS and 0.001 % wlv each of
2-trijluoromethylthioxamhone BPCRS and trans-flupentixol
decanoose BPCRS in solution (1).

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 cm x 4.6 mm) packed with
QCtade<ylsi/y1 silica gelfor chromatography (5 urn) (Water.;
Symmetry CIS is suitable) maintained at a temperature of
40°, (b) as the mobile phase with a flow rate of 1 mL per
minute a mixture of 0.1 volume of otthophosphonc acid,
25 volumes of a 20 millimole solution of dioctyl sodium
suljosuccinate (prepared by dissolving 8.89 g of diocty/ sodium
sulfosucdnate in 500 mL of water, stirring for 6 to 8 hours and
diluting to 1000 mL with water) and 75 volumes of ethanol
(96%) and (c) a detection wavelength of 270 nrn.

Inject solution (1) and allow the chromatography to proceed
for 1.5 times the retention time of the principal peak. Inject
20 ilL of each solution. TIle substances are eluted in the
following order: 2-trifluoromethylthioxanthone, cis-flupentixol
(free alcohol), flupentixol decanoate and trans-flupentixol
decanoate. The test is not valid unless the chromatogram
obtained with solution (5) shows clearly separated peaks.

In the chromatogram obtained with solution (1) the area of
any peak corresponding to cis-flupentixol is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (3%), the area of any peak corresponding to
2-triftuoromethylthioxanthone is not greater than the area of
the principal peak in the chromatogram obtained with
solution (3) (0.5%) and the 'area of any peak corresponding
to tmns-flupentixol decanoate is not greater than the area of
the principal peak in the chromatogram obtained with
solution (4) (1.0%).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in acetonitn"le,
protected from light. For solution (I) dilute a volume of the
injection to contain 0.20% w/v of F1upentixol Decanoate.
Solution (2) contains 0.22% w/v ofjlupentixol deconoase
dihydrochloride BPCRS.
The chromatographic procedure described under Related
substances may be used.

Calculate the content of C3JH43F3NzOzS using the declared
content of C3:JlnF.3NzOzS injlupenti.:wl decanoate
dihydrochloride BPCRS. Each mg of ftupentixol decanoate
dihydrochloride is equivalent to 0.8897 mg of flupentixol
decanoate,

STORAGE
Flupentixol Injection should be protected from light.

Flupentixol Tablets
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINIllON
Flupentixol Tablets contain Flupentixol Hydrochloride.

The tablets comply with the requirements stared underTablets and
with thefoOowing requirements.

Content of ftupentlxol, C"H"F,N,OS
95.0 to I05.0% of the stated amount.
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IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A) USL'1g the following solutions.

(1) Shake a quantity of powdered tablets containing the
equivalent of 4 mg of flupentixol with 5 mL of methanol, add
sufficient methanol to produce 10 mL and filter.

(2) 0.05% wlv of fiupemixd dihydrQChloride BPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gil F254•

(h) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate twice to 15 em.

(e) After removal of the plate) dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

1 volume of water, 4 volumes of diethylamine and 95 volumes
of methylethyl ketone.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and size to that in the
chromatogram obtained with solution (2). Doubling of the
spots may be observed in each chromatogram.

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to flupentixol in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution testfor tablets
and capsules, Appendix XlI Bl.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 500 mL of 0.1'1 hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix m D J using the following solutions prepared in the
medium. Carry out the following procedure protected from
light and prepare solutions immediatelybefore use.

(I) After 45 minutes withdtaw a sample of the medium and
filter. Use the filtered medium, diluted with sufficient
O.IM hydrochlorit acid) if necessary, to produce a solution
expected to contain the equivalent of 0.0001 % wlv of
flupentixol.

(2) 0.00012% wlv ofjillpentim/ dihydrochloride BPCRS.
(3) 0.058% wlv ofjlllperitixol dihydrochloride BPCRS and
0.0005% of 2-trijluoromethylthioxanthone BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oaaJecylsilyl silica gelfor chromatography (5 urn) (Waters
Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow race of 1.0 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 270 om.

(I) Inject I00 ~L of each solution.
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MOBILE PHASE

Solution A Dissolve 8.89 g of dioctyl sodium sulfosuccinate in
500 iI..L of water (by stirring for approximately 8 hours) and
add sufficient water to produce 1000 mL.

0.1 volume of onhophosphoric acid, 25 volumes of solution A
and 75 volumes of ethanol (96%).

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
flupentixol and 2-trifluoromethylthioxanthone is at least 1.5.

DETER..t\UNATION OF CONTENT

Calculate the rotal content offlupentixol (both E and Z
isomers) in the medium using the declared content of
C"H"F,N,OS injlupentixol dihydroch/oride BPCRS.

UMITS

The amount of flupentixol released is not less man 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix III DJ using the following solutions.

(I) Shake a quantity of powdered tablets containing the
equivalent of 5 mg of flupentixol with 7 mL of me mobile
phase, add sufficient of the mobile phase to produce 10 mL
and filter.

(2) Dilute I volume of solution (I) to 50 volumes with mobile
phase and further dilute 1 volume of this solution to
10 volwnes with the mobile phase.

(3) 0.0005% wlv of 2-nijluoromethylthioxanthone BPCRS in
me mobile phase.

(4) 0.0058% wlv ofjlupemixol dihydrochloride BPCRS and
0.0005% of 2-tnftuoromethyllhioxanthon< BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used. For solution (1), allow the chromatography to
proceed for 3 times the retention time of ftupentixol.

When the chromatograms are recorded under the prescribed
conditions, the retention times relative to ftupentixol
Z-isomer (retention time, about 10.5 minutes) are:
ftupentixol E-isomer, about 0.85;
2-trifluoromethylthioxanthone, about 0.65.

SYSTBM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
flupentixol and 2-trifluoromethylthioxanthone is at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to
2-trifluoromethylthioxanthone is not greater than the area of
the principal peak in the chromatogram obtained with
solution (3) (I %);

the area of any other secondary peak is not greater man the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard any peak with an area less than half of the area of
the principal peak in the chromatogram obtained with
solution (2) (0.1%).
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Uniformity 'of content
Tablets containing the equivalent of less than 2 mg and/or
less than 2% wlw of fiupentixol comply with the
requirements stated under Tablets using the following
method of analysis. Carey out the method for liquid
chromatography, Appendix III D, using the following
solutions.

(1) Disperse one tablet with 1 mL of water, add sufficient
methanol to produce 10 mL and filter, dilute with sufficient
methanol, if necessary, to produce a solution expected to
contain the equivalent of 0.005% wlv of flupentixol.

(2) 0.0058% wlv ofjlupentixol dihydrochlanae BPCRS in
methanol.
(3) 0.0058% wlv each ofjlupentixoldihydrochloride BPCRS
and melitracen hydrochloride BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with end-capped octadecylsilyl silica gd (5 urn) (Brownlee
Analytical CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 230 om.

(I) Inject I00 ~L of each solution.

MOBILE PHASE

10 volumes of a 0.34% w/v solution of potassium dihydrogen
orthophosphate and 90 volumes of methanol, adjust the pH of
the mixture to pH 7.3 with ttiethy/amine.
When the chromatograms are recorded under the prescribed
conditions, the retention time relative to ftupentixol
(retention time, about 5 minutes) of rnelitracen is about 1.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between me peaks due to
ftupentixol and melitracen is at least 3.0.

DETERMINATION OF CO:NTENT

Calculate the content of C"H"F,N,OS (flupentixol) in each
tablet using the declared content of C23H25F~20S in
jlupentixol dihydrochlaride BPCRS.

ASSAY
For tablets containing the equivalent of less than 2 mg
ancUorless than 2% wlw offiupentixol
Use the average of the individual results obtained in the test
for Uniformity of content.

For tablets contaim'ng the equivalent oj2 mg or more
and 2% tulw or more ojjlupentixol
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions prepared in methanol.

(I) Sbake a quantity of powdered tablets containing the
equivalent of 5 mg of flupentixol with 25 mL of methanol,
add sufficient methanol to produce 50 mL and filter.

(2) 0.012% wlv ofjlupentixoJ dihydroch/oride BPCRS.

(3) 0.012% wlv each ofjlUpenlixoi dihydrochloride BI'CRS and
mdicracen hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Uniformity
of content may be used.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), me resolution between the peaks due to
flupentixol and melitracen is at least 3.0.

DETERJ.\UNATION OF CONTENT

Calculate me content of C23H2SF3NzOS (flupentixol) in the
tablets using the declared content of C23H25F3NzOS in
j/upen/ixQI dihydrrxhlo/"id, BPCRS.

LABELLING
The quantity of the active ingredient is stated in terms of the
equivalent amount of tlupentixol.

Fluphenazine Decanoate Injection
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Fluphenazine Decanoate Injection is a sterile solution of
Fluphenazine Decanoate in refined sesame oil.

The injection complies with the requirements slated under
Parenteral Preparations and with thefollowing requirements.

Content of fluphenazine decanoate, CnJ-I.,.,F~302S

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out in subdued light the method for thin-layer
chromatography, Appendix ill A, using a plate
200 mm x 200 mm in size and silica gelGF254 as the
coating substance. For the first development use chlorofonn as
the mobile phase. Apply to the bottom right-hand comer of
the plate a volwne of the injection containing 25 pg of
Fluphenazine Decanoate and develop over a path of 12 em.
After removal of the plate) allow it to dry in air, tum the
plate through 90° in a clockwise direction, impregnate the
coating with a 5% vtv solution of n-tetraduane in n-hexane
and aUow it to dry in air. Apply to the bottom right-hand
comer of the plate, to the right of the solvent front of the
first development, 1 J.lL of a 2.0% wlv solution of
fluphenazin, decanoaie EPCRS in ethanol (96%). For the
second development use methanol (90%) as the mobile phase.
After removal of the plate, allow it to dry in air and examine
under u/travWlet light (254 nm). The principal spot in the
chromatogram obtained with the injection corresponds to
that in the chromatogram obtained with the reference
substance.

B. Shake a volume containing 5 mg of Fluphenazine
Dccanoate with I mL of a 1% w/v solution of sucrose in
hydrochloric acidand allow to stand for 5 minutes. A red
colour is produced in the acid layer.

Related substances
Protect the solutions from light. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions. For solution (I) dilute a volume of the injection
with sufficient chlorofonn to produce a solution containing
0.50% wlv of Fluphenazine Decanoate, dilute 1 volwne of
this solution to 25 volumes with acetom·trile and mix.
For solution (2) dilute I volume of solution (I) to
100 volumes with acetonutile. For solution (3) add 0.05 mL
of 10M. sodium hydroxide to 2 mL of solution (I) and allow to
stand for 48 hours before use (generation of fluphenazine
impurity). For solution (4) add 0.05 mL of hydrogen peroxide
solution (200 vol) to 5 mg of fluphenazine decanoate EPCRS,
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allow to stand for 'I 0 minutes, add sufficient chloroform to
produce 1 rnl., mix and dilute to 100 mL with acetonitrile
(generation of mono- and di-..."!-oxide impurities).

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 em x 4.6 mm) packed with
end-capped octad,cy1silyl silica gelfor chromatography (5 urn)
(Hypersil ODS is suitable) fitted with a guard column
(2.5 em x 4.6 mm) packed with the same material, (b) as
the mobile phase with a flow rate of 1 mL per minute a
solution prepared by adding 450 volumes of acetonitrile to a
mixture of 75 volumes of a 1% wlv solution of ammonium
carbonate and 450 volumes of methanol adjusted to pH 7.5
with 1M acetic acidand (c) a detection wavelength of
260 om.

Inject separately 20 J.lL of each solution. After completion of
the test, flush the column with a mixture of equal volumes of
methanol and water.
The test is not valid unless, in me chromatogram obtained
with solution (4), the resolution factor between the peaks
corresponding to the two fluphenazine mono-N-oxides is at
least 2.

In the chromatogram obtained with solution (1) the area of
any peak corresponding to the peak due to fluphenazine
impurity in the chromatogram obtained with solution (3) is
not greater than 4 times the area of the peak in the
chromatogram obtained with solution (2) (4%), the area of
any other secondary peak is not greater than the area of the
peak in the chromatogram obtained with solution (2) (I %)
and the sum of the areas of any secondary peaks other than
any peak corresponding to fluphenazine is not greater than
twice the area of the peak in the chromatogram obtained
with solution (2) (2%). Disregard any peak with a retention
time relative to fluphenazine decanoate of 0.2 or less.

ASSAY
Carry out Method I for non-aquwUJ titration,
Appendix VTII A, using a volume containing 0.15 g of
Fluphenazine Decanoate diluted with 75 mL of anhydrous
acetic acidand crystal viola solution as indicator. Each mL of
O.1M perchlonc acid VS is equivalent to 29.59 mg of
C32H" F,N30 2S.

STORAGE
Fluphenazine Decanoate Injection should be protected from
light.

LABELLING
The label states that the injection is for intramuscular
injection only.

Fluphenazine Tablets
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Fluphenazine Tablets contain Fluphenazine Hydrochloride.
They are coated.

The tablets comply with therequirements stated under Tablets and
with thefollowing requirements.

Content of fluphenazine hydrochloride,
C"H,.F3N30S,2HCI

90.0 to 110.0% of the stated amount.
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IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(I) Shake a quantity of the powdered tablets with sufficient
methanol to produce a solution containing 0.2% wlv of
Fluphenazine Hydrochloride, centrifuge and use the
supernatant liquid.

(2) 0.2% wlv ofjluphenazine hydrochloride BPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating kieselguhr G. Impregnate the dry plate
by placing it in a tank containing a shallow layer of a mixture
of 5 volwnes of 2-phenoxyelhanol, 15 volumes eiformamide
and 180 volumes of acetone, allowing the impregnating
solvent to ascend to the top, removing the plate from the
tank and using it immediately.

(b) Use the mobile phase as described below.

(e) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of me plate, dry in air, examine under
ultraviolet light (365 nm) and observe the fluorescence
produced .after about 2 minutes. Heat the plate at 1200 for
20 minutes, cool, spray with elhanol'-c sulfuric acid (20%) and
observe the colour produced.

MOBILE PHASE

2 volumes of diethylamine and 100 volumes of petroleum spin'l
(boiling range, 4Cf to 6ff') saturated with 2-phenoxyethanol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position, fluorescence and colour
to that in the chromatogram obtained with solution (2).

B. Extract a quantity of the powdered tablets containing
5 mg of Fluphenazine Hydrochloride with 5 mL of aalOne,
filter and evaporate the filtrate to dryness. Add 2 mL of
sulfuric acid to the residue and allow to stand for 5 minutes.
An orange colour is produced.

C. Extract a quantity of the powdered tablets containing
10 mg of Fluphenazine Hydrochloride with 10 mL of absolute
ethanol containing 0.2% vlv of 135M ammonia and evaporate
the extract to dryness, Heat 0.5 mL of chromic-sulfuric acid
mixturein a small test rube in a water bath for 5 minutes; the
solution wets the side of the tube readily and there is no
greasiness. Add 2 or 3 mg of the residue and again heat in a
water bath for 5 minutes; the solution does not wet the side
of the tube and does not pour easily from the tube.

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix ill AJ using the following solutions.

(1) Remove the coating from a suitable number of tablets;
shake a quantity of the powdered tablet cores containing
20 mg of Fluphenazine Hydrochloride with 10 mL of
O.IM methanolic sodium hydroxide for 5 minutes] centrifuge
and use the supernatant liquid.

(2) Dilute I volume of solution (I) to 50 volumes with
O.IM methanolic sodium hydroxide.

(3) Dilute I volume of solution (I) to 100 volumes with
O.IM methanolic sodium hydroxide.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF254•

(b) Use the mobile phase as described below.
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(c) Apply 50'~L of solution (I). Apply 25 ~L of solutions (2)
and (3).

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

5 volumes of 13.5M ammonia, 30 volumes of cyclohexane and
80 volumes of acelone.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (l%) and not more
than two such spots are more intense than the spot in the
chromatogram obtained with solution (3) (0.5%). Disregard
any spot remaining on the line of application.

Uniformity of content
Tablets containing less than 2 mg and/or less than 2% w/w
of Fluphenazine Hydrochloride comply with the
requirements stated under Tablets using the following
method of analysis. Carry out the following procedure
protected from light. Record second-demxuiue ultraviolet
absorpticm spectra of the following solutions in the range
230 to 300 om, Appendix II B. For solution (I) add 2 mL of
O.IM hydrochloric acid to one tablet and mix with the aid of
ultrasound until the tablet is dispersed. Add 60 mL of a
mixture of 1 volume of 1M hydrochloric acidand 99 volumes
of ethanol (80%)] shake for 20 minutes, dilute to 100 mL
with the same solvent mixture, mix and filter. Solution (2)
contains 0.001 % wlv ofjluphenazine hydrochloride BPCRS.

For each solution measure the amplitude from the peak at
about 266 om to the trough at abour 258 nm. Calculate the
content of C22H26F3N30SJ2HCl in each tablet using the
declared content of C22H2~3N30S,2HCI in fluphenazine
hydrochloride BPCRS.

ASSAY
For tablets containing less than 2 mg and/or less than
2% wlw 0/ Fluphenazine Hydrochloride
Use the average of the individual results determined in the
test for Unifonniry of content.

For tablets containing 2 mg or nJOre and 2% wlw or
more ofFluphenazine Hydrochloride
Carry out the following procedure protected from light.
Record second-derivative ultraviolet absorption spectra of the
following solutions in the range 230 to 300 run,
Appendix II B. For solution (I) add 20 mL of
O.IM hydrochloric acid to 10 tablets, mix with the aid of
ultrasound until the tablets are dispersed, add 600 mL of a
mixture of 1 volume of 1Mhydrochloric add and 99 volwnes
of ethanol (80%)J shake for 20 minutes, dilute to 1000 mL
with the same solvent mixture, mix and filter. Solution (2)
contains 0.001 % wlv ofjluphenazine hydrochloride BPCRS.
For each solution measure the amplitude from the peak at
about 266 om to the trough at about 258 nm. Calculate the
content of C22H2~3N30S,2HClin the tablets using the
declared coo tent of C22H2~3N30S]2HCI in fluphenazine
hydrochloride BPCRS.
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Flurazepam Capsules
Action and use
Benzodiazepine.

DEFINITION
Flurazepam Capsules contain Flurazepam
Monohydrochloride.
TIre capsules comply with the requirements seated underCapsules
and with thefollowing requirements.

Content of flurazepam, C21H23CIFN30

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the contents of the capsules
containing the equivalent of 0.15 g offturazepam with 3 mL
of chloroiorm lR and filter. The infrared absorption spectrum of
the filtrate, Appendix II A, is concordant with the reference
spectrum of ffurazepam monohydrochloride (RS 155).
B. The light absorption, Appendix II B, in the range 220 to
350 nm of the final solution obtained in the Assay exhibits
two maxima, at 240 om and 284 nm.

TESTS
Related substances
Carry out the method for thin-layerchromawgraphy,
Appendix III A, using silica gel GF254 as the coating substance
and a mixture of 2.5 volumes of diethylamine and
97.5 volumes of ether as the mobile phase. Apply separately to
the plate 10 ~L of each of the following solutions.
For solution (1) shake vigorously a quantity of the contents of
the capsules containing the equivalent of O.1 g of flurazepam
with 2 mL ofa mixture of Z volumes of I3.5M ammonia and
98 volumes of me/hanoiand centrifuge. For solution (2) dilute
1 volume of solution (I) to 200 volwnes with the same
solvent mixture. After removal of the plate, dry it in a current
of air and examine under ultraviolet light (254 nm).
Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (0.5%).

ASSAY
Carry out the following procedure protected from light.
Transfer a quantity of the capsule contents containing the
equivalent of 0.1 g of flurazepam into about 150 mL of
1M methanolic sulfuric acid,washing the inner surfaces of the
capsule shells, shake for 10 minutes and add sufficient
1M methanolic sulfurk add to produce 250 mL. Further dilute
this solution with 1M methanolic sulfum add to produce a
solution containing the equivalent of about 0.002% wlv of
fturazepam and measure the absorbance of the resulting
solution at the maximum at 284 nm, Appendix II B.
Calculate the content of C21H23 CIFN30 taking 319 as the
value of A(1 %, I cm) at the maximum at 284 om.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of flurazepam.

Flurbiprofen Eye Drops
Action and use
Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Flurbiprofen Eye Drops are a sterile solution of Flurbiprofen
Sodium in purified water.

The e)-oe drops comply with the requirements statedunderEye
Preparations and with thefollowing requirements.

2022

Content of fiurblprofen sodium dihydrate,
ClsHlzFNaOzI2H20
90.0 to llO.O~/Q of the stated amount

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using silica gel GF254 as the coating
substance and a mixture of 5 volumes ofpropan-2-o1 and
95 volumes of dichloromethane as the mobile phase. Apply
separately to the plate 5 ~L of each of the following
solutions. For solution (1) dilute the eye drops, if necessary)
with a mixture of 25 volumes of waterand 50 volumes of
methanolto produce a solution containing 0.01% wlv of
flurbiprofen sodium. Solution (2) contains 0.01% wlv of
fiurbiprofen sodium BPCRS in a mixture of 25 volumes of
waterand 50 volumes of methanol. After removal of the plate,
allow it to dry in air and examine under ultraviolet light
(254 nm). The principal spot in the chromatogram obtained
with solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinity
pH, 6.0 to 7.0, Appendix V L.

2-(Blphenyl-4-yl)propionic acid
Carry out the method for liquidchromatography,
Appendix ill D) using the following solutions. For solution
(1) dilute the eye drops, if necessary, with a mixture of
25 volumes of waterand 50 volumes of methanolto produce
a solution containing 0.030% w/v of fturbiprofen sodium.
Solution (2) contains 0.00015% wlv of 2-(biphenyl-4-y1)
propionic acid BPCRS in a mixture of 25 volumes of water
and 50 volwnes of methanol. Solution (3) contains
0.00050% wlv offlurbiprofen sodium BPCRS and
0.00050% wlv of 2-(biphenyl-4-yl)propionic acid BPCRS in a
mixture of 25 volumes of waterand 50 volumes of methanol.

The chromatographic procedure may be carried out using
(a) a stainless steel column (15 em x 3.9 nun) packed with
oCiadecylsi!YI silica gelfor chromatography (5 pm) (Resolve 5~ is
suitable), (b) a mixture of 5 volumes ofglacial acetic acid,
35 volumes of acaonitrile and 60 volumes of wateras the
mobile phase with a flow rate of 1 mL per minute and (c) a
detection wavelength of 254 nm. Adjust the sensitivity so that
the heights of the principal peaks in the chromatogram
obtained with solution (3) are about 40% of full-scale
deflection on the chan paper.

The test is not valid unless the resolution factor between the
two principal peaks in the chromatogram obtained with
solution (3) is at least 1.5.

In the chromatogram obtained with solution (1) the area of
any peak corresponding to 2-(biphenyl-4-yl)propionic acid is
not greater than the area of the peak in the chromatogram
obtained with solution (2) (0.5%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions. For solution
(I) dilute the eye drops) if necessary, with a mixture of
25 volumes of waterand 50 volwnes of methanol to produce
a solution containing 0.015% w/v of flurbiprofen sodium.
Solution (2) contains 0.015% wlv offiurbiprofen
sodiumBPCRS in a mixture of 25 volumes of waterand
50 volumes of methanol. Solution (3) contains 0.0005% w/v
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of filllviprofen sodium BPCRS and 0.0005% wlv of
2-(biph,nyl-4-yl)propwnic acid BPCRS in a mixture of
25 volumes of u'aterand 50 volumes of methanol.

The chromatographic procedure described under the test for
2-(Biphenyl-4-yl)propionic acid may be used.

The assay is not valid unless the resolution factor between the
two principal peaks in the chromatogram obtained with
solution (3) is at least 1.5.

Calculate the content of Cl5H12FNaOb2H20 in the eye
drops using the declared content of C15HI2FNa02)2H20 in
fiurbiprofen sodiumBPCRS.

Flurbiprofen Tablets
Action and use
Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Flurbiprofen Tablets contain Flurbiprofen. They are coated.

The tablets comply with the requirements statedunder Tablets and
wlih thefollowing requirements.

Content of flurblprofen, C 1sHlJF02

92.5 to 107.5% of the slated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 0.5 g of
flurbiprofen with 25 mL of acetone, filter, evaporate the
filtrate to dryness with the aid of a current of air without
heating and dry at 60 0 at a pressure of 2 kPa. The residue
complies with the following tests.

A. The infrared absorption spectrum, Appendix II A, is
concordant with the reference spectrum of flurbiprofen
(RS 156).

B. Heat 0.5 mL of chromic-sulfuiic acidmixture in a small test
tube in a water bath for 5 minutes; the solution wets the side
of the tube readily and there is no greasiness. Add 2 or 3 mg
of the residue and heat in a water hath for 5 minutes; the
solution does not wet the side of the tube and does not pour
easily from the tube.

C. Melting poi"" about 114°, Appendix V A.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions. For solution
(1) disperse a quantity of the powdered tablets containing
0.5 g of flurbiprofen in 50 mL of water, add 200 mL of
acetonitrile) mix) centrifuge and use the supernatant liquid.
For solution (2) dilute 1 volume of solution (1) to
100 volumes with a mixture of 45 volumes of ccetomttiie and
55 volumes of waur and further dilute 1 volume to
5 volumes with the same solvent mixture. Solution (3)
contains 0.0010% wlv of 2-(biphenyl-4-yl)propionic
acidBPCRS in a mixture of 45 volumes of acetom·tn1e and
55 volumes of water. For solution (4) dilute 1 volume of
solution (I) to 200 volumes with solution (3).

The chromatographic procedure may be carried out using
(a) a stainless steel column (15 em x 3.9 mm) packed with
octadecylsi/y/ silica gelfor chromatography (5 pm) (Resolve 5~ is
suitable), (b) a mixture of 5 volumes ofglacial acetic add,
35 volumes of acetonitrile and 60 volumes of wateras the
mobile phase with a flow rate of 1 mL per minute and (c) a
detection wavelength of 254 nm.

Adjust the sensitivity so that the heights of the principal
peaks in the chromatogram obtained with solution (4) are
about 40% of full-scale deflection on the chan paper.

Fluticasone Preparations 111-683

The test is not valid unless the resolution factor between the
two principal peaks in the chromatogram obtained with
solution (4) is at least 1.5,

In the chromatogram obtained with solution (1) the area of
any peak corresponding to 2-(biphenyl-4-yl)propionic acid is
not greater chan the area of the peak in the chromatogram
obtained with solution (3) (0.5%), the area of any oilier
secondary peak is not greater than the area of the peak in the
chromatogram obtained with solution (2) (0.2%) and the
sum of the areas of any secondary peaks is not greater than
five times the area of the peak in the chromatogram obtained
with solution (2) (I%).

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powder containing 0.1 g offlurbiprofen with 60 mL of
O.lM sodium hydroxide for 5 minutes, dilute to 100 mL with
O.IM sodium hydroxide, filter if necessary and dilute 10 mL of
the filtrate to 100 mL with the same solvent. Further dilute
10 mL to 100 mL with the same solvent and measure the
absorbance of the resulting solution at the maximum at
247 nm, Appendix Il B. Calculate the content of C 15HnF02

taking 802 as the value of A(l %, 1 cm) at the maximum at
247 nm.

Fluticasone Cream
Acdon and use
Glucocorticoid,

DEFINITION
Fluticasone Cream contains Fluticasone Propionate in a
suitable basis.

The cream complies with the requirements stated under Topical
Semi-solid Preparations and with thefollowing requirements.

Content offluticasone propionate, CZSH3lF30SS
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry our the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Transfer a quantity of the cream containing 1 mg of
Fluticasone Propionate to a separating funnel, add 25 mL of
acetonimle and 25 mL orn-hexane, shake for 3 minutes and
allow to separate. Filter the lower layer through an absorbent
cotton plug, previously washed with acetonioile, into a 50-mL
graduated ftask, repeat the extraction with one 5-mL and
then one 2-mL quantity of acetonitrile, filter and add the
extracts to the filtered layer; wash the absorbent cotton plug
with 1 to 2 mL of acetonitrile, add the washings to the filtered
layer and dilute the combined extracts to 50 mL with
acetonitrile. Evaporate 4 mL of the resulting solution to
dryness using a rotary evaporator at a temperature of 40 0 and
dissolve the residue in 0.2 mL of acetonitrile.
(2) 0.04% wlv of fiiaicasone propionate BPCRS in acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gelF254 precoated plate (Merck silica gel 60
F254 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 40 ~L of each solution.

(d) Develop the plate to 12 em.

(e) After removal of the plate, dry it in a current of air and
examine WIder ultraviolel/ighl (2S" nm},
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MOBILE PHASE

1 volume of glacial acetic acid, 8 volumes of ethyltuetate and
30 volumes of dichloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colourto that in me
chromatogram obtained with solution (2).
B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
thatof the principal peakin the chromatogram obtained with
solution (2).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D J using the following solutions protected from
light.

(1) Transfera quantity of the cream containing I mg of
F1uticasone Propionate to a separating funnel, add 25 mL of
ethanol (65%), stopper and shake until the cream is
completely dispersed. Add 25 mL of n-hexone, shake for
3 minutes and allow to separate, filter the lower aqueous
layer through an absorbent cotton plug, previously washed
with ethanol (65%), into a graduated flask and repeat the
extraction with one 5-mL and then one 2-mL quantity of
ethanol (65%), filtering the aqueous ethanol extracts into the
same graduated flask. Wash the absorbent cotton plugwith
ethanol (65%), collecting the washings in the flask anddilute
the combined extracts to 50 mL with ethanol (65%).
(2) 0.002% wlv ofjluticasonepropionate BPCRS in methanol
(80%).

(3) 0.0004% wlv ofjluticasoneS-methyl impuniy BPCRS and
0.002% wlv ofjluticasonepropionate BPCRS in methanol
(80%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 um)
(Spherisorb ODS 1 is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.
(c) Use a flowrateof 2 mL per minute.
(d) Use a colwnn temperature of 50°.

(e) Use a detection wavelength of 240 nm.

(I) Inject 20 Il1. of each solution.

MOBILE! PHASE

15 volwnes of cceumiuile, 35 volumes of O.OIM ammonium
dihydrogen onhophosphate previously adjusted to pH 3.5 with
orthophospJwn·c acid and 50 volwnes of methanol.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to ftuticasone S-methyl impurity and ftuticasone propionate is
at least 1.6. If necessary, adjust the proportion of acetonitrile
in the mobilephase.

DETERi\UNATION OF CONTENT

Calculate the contentof C25H31F30jS in the cream using
the declared contentof C25H31F305S in fiiuicasone
propionate BPCRS.

2022

Flutlcasone Nasal Drops
Action and use
Glucocorticoid.

DEFINITION
Fluticasone Nasal Drops are a suspension of Fluticasone
Propionate in a suitable liquid in a container fitted with an
appropriate nasaldelivery system.
The nasaldrops comply with the requirements statedunder Nasal
Preparations and Wlih 'hefollowing requirements.
Content of fluticasone propionate, C2sH31F30SS
95.0 to 110.0% of the stated amount.
Cany out all the jollQ'Wing procedures in thedark or under long
wavelength light (greater than 420 nm). Prepare solutions
immediately before use and protect them from h"ght.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix m A, usingthe following solutions.
(I) To a quantity of the nasal drops containing 2 mg of
Fluticasone Propionate add sufficient acetonitrile to produce
5 ml., shake for 3 minutes and filter.
(2) 0.04% wlv ofjluticasonepropionate BPCRS in acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use as me coating silica gelF254 (Merck silica gel 60 F254
plates aresuitable).
(b) Use the mobile phase as described below.
(c) Apply 40 Il1. of each solution.
(d) Develop the plate to 12 ern.
(e) After removal of the plate, allowit to dryin a current of
airand examine under ultraviolet light (254 nm).
MOBILE PHASE

1 volume of gla~ial acetic add, 8 volumes of ethylacetate and
30 volumes of dichloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained wirh
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peakin the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the methodfor liquid chromatography,
Appendix ill D, using the following solutions.
(I) Dilute a quantity of the nasal drops containing 1 mg of
Fluticasone Propionate to 5 mL with a mixture of equal
volumes of mobilephaseA and mobile phase B and filter.
(2) Dilute 1 volume of solution (1) to 200 volumes with a
mixture of equalvolumes of mobilephase A and mobile
phase B.
(3) 0.02% wlv of fiuticasone propionate BPCRS and
0.00004% wlv ofjlutreasone S-methyl impuniyBPCRS in a
mixture of equal volwnes of mobilephaseA andmobile
phase B.

(4) Dilute 1 volume of solution (2) to 10 volumes with a
mixture of equalvolumesof mobilephaseA and mobile
phase B.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 ern x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 urn)
(Spherisorb ODS 1 is suitable).
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0-40 43->55 57->45 linear gradient

40-60 55->90 45....10 lineargradient

60-70 90 10 isocratic

70-75 90....43 10-e 57 linear gradient

75-85 43 57 re-equilibration

(b) Use gradient elution and the mobilephase described
below.
(c) Use a now rate of 1 mL per minute.
(d) Use a column temperature of 40°.
(e) Use a detection wavelength of240 om.
(I) Inject 50 ~L of each solution.

MOBILEPHASE

Mobile phase A A solution containing 0.05% v/v of
orthophosphoric acidand 3.0% v/v of methanol in acetonitrile.
Mobile phase B A solution containing 0.05% v/v of
otthophosphonc acid and 3.0% v/v of methanol in water.
Equilibrate the column with a mixture of 43 volumes of
mobile phase A and 57 volumes of mobile phase B.

Time
(MInutes)

Mobile phase
A%v/v

Mobile phase
B %vlv

Comment

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use a colwnn temperature of 40°.
(e) Use a detection wavelength of 240 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

15volumes of acetonitrile, 35 volumes of 0.01 M ammonium
dihydrogen orthophosphate previously adjusted to pH 3.5 with
onhophosphon·c acid and 50 volumes of methanol.

SYSTEM SUITABILITY

The assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor betweenthe peaks due
to ftuticasone S-methyl impurity and ftuticasone propionate is
at least 1.5. If necessary, adjust the proportion of acetonitrile
in: the mobile phase.
DETERMINATION OF CONTENT

Calculate the content of CZ5H:HFJOsS in the nasal drops
using the declared content of C2jH31FJOjS injlmicasone
propionate BPCRS.

IMPURITIES
D. 6a,9-dilluoro-17-[(methylsulfanyl)carbonyl]-ll ~-hydroX)'

16ct-methyl-3-oxoandrosta-l,4-dien-17Ci-yl prcpanoate
(ftuticasone S-methyl impurity, equivalent to Ph. Eur.
ftuticasone impurity D).

SYSTEAl SUITABILITY

The test is not valid unless:
in the chromatogram obtained with solution (3), the resolution
factor between the peaks due to ftuticasone S-methyl
impurity and ftuticasone propionate is at least 1.5;
in the chromatogram obtained withsolution (4), the peak
due to tluticasone propionate has a s;gnal-urnoise ratio of at
least 10.
LIMITS

In the chromatogram obtained with solution (1):
the area of any secondary peak is not greater than the area of
the peakdue to ftuticasone propionate in the chromatogram
obtained with solution (2) (0.5%),
the sum of the areas of any such peaks is not greater than
4 times the area of the peakdue to tluticasone propionate in
the cluomatogram obtained with solution (2) (2%).
Disregard anypeak with an area less than the area of the
peak due to ftuticasone propionate in the chromatogram
obtained with solution (4) (0.05%).

ASSAY
Carry om themethod for liquid chromatography,
Appendixill D, using the following solutions.
(I) Mix the contents of 20 ampoules. Add 25 mL of ethanol
(65%) to a quantity of the nasaldrops containing I mg of
Fluticasone Propionate, shake with the aid of ultrasound for
10 minutes. Add sufficient e1hanol (65%) to produce 50 mL
and filter.
(2) Dilute 2 mL of a 0.05% wlv solution ofjluticasone
propionate BPCRS in methanol (80%) to 50 mL with ethanol
(65%).
(3) 0.0004% wlv ofjluticasoneS-melhy/impurity BPCRS and
0.002% wlv ofjluticasonepropionate BPCRS in the mobile
phase.
CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsi/yl silica gelfor chromatography (5 urn)
(Spherisorb ODS 1 is suitable).

Fluticasone Nasal Spray
Action and use
Glucocorticoid.

DEFINITION
Fluticasone Nasal Spray is a suspension of Fluticasone
Propionate in a suitable liquid in a container fitted with an
appropriate nasal delivery system.
The nasalspray complies with the requirements statedunder Nasal
Preparations and with thejol/Qwing requirements.

Content offluticasone propionate, CzsH31F30SS
80.0 to 120.0% of the amount stated to be delivered by
actuation of the valve.
Cany out all the follawing procedures in thedark or under long
wavelength light (grearer than 420 nm). Prepare sduuons
immediately before useand protect them from light.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography)
Appendix ill A) using the following solutions.
(I) To a quantity of the nasal spray containing 2 mg of
Fluticasone Propionate add sufficient acetonitrile to produce
5 ml., shake for 3 minutes and filter.
(2) 0.04% wlv ofjlUlicasone propionate BPCRS in acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Mercksilica gel 60 F254
plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 40~ of each solution.

(d) Develop the plate to 12 ern.

(e) After removal of the plate, dryin airand examine under
ultraviolet lighe (254 nm).

MOBILE PHASE

1 volumeof glacial acetic add, 8 volumesof ethyl acetate and
30 volumes of dichloromethane.

www.webofpharma.com



111-686 Fluticasone Preparations 2022

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (3)) the resolution
between the peaks due to fluticasone S-methyl impurity and
ftuticasone propionate is at least 1.5;

0-40 43...,55 57...,45 linear gradient

40-60 55...,90 45...,10 linear gradient

60-70 90 10 isocratic

70-75 90...,43 10...,57 linear gradient

75-S5 43 57 re-equilibration

CONFIRl\1.ATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) is similar to
that of the principal peak in the chromatogram obtained with.
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) Dilute a quantity of the nasal spray containing 1 mg of
Fluticasone Propionate to 10 mL with a mixture of equal
volumes of mobile phase A and mobile phase B and filter.

(2) Dilute I volume of solution (I) to 200 volumes with a
mixture of equal volumes of mobile phase A and mobile
phase B.

(3) 0.02% wlv offluei<asone propionate BPCRS and
0.00004% wlv offlueicasone S-mechylimpurityBPCRS in a
mixture of equal volumes of mobile phase A and mobile
phase B.
(4) Dilute I volume of solution (2) to 10 volumes with a
mixture of equal volumes of mobile phase A and mobile
phase B.

CHROJ\iATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oaadecylsilyl silica gelfor chromatography (5 um)
(Spherisorb ODS I is suitable).

(b) Use gradient elution and the mobile phases described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 240 run.

(I) Inject I00 ~L of each solution.

MOBILE PHASE

kfobile phase A A solution containing 0.05% v/v of
onhophosphoric add and 3.0% vlv of methanolin aceronitrile.

kfobl1e phaseB A solution containing 0.05% vlv of
otthophosphotic acid and 3.0% v/v of methanolin water.

Equilibrate the column with a mixture of 43 volumes of
mobile phase A and 57 volumes of mobile phase B.

Time
(MInutes)

Mobile phase
A%v/v

Mobile phase
B %vlv

Comment

in the chromatogram obtained with solution (4), the peak
due to ftuticasone propionate has a signal-to-noise ratio of at
least 10.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the peak due to fluticasone propionate in the chromatogram
obtained with solution (2) (0.5%);

the sum of the areas of any such peaks is not greater than
4 times the area of the peak due to fluticasone propionate in
the chromatogram obtained with solution (2) (2%).

Disregard any peak with an area less than the area of the
peak due to fluticasone propionate in the chromatogram
obtained with solution (4) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix InD) using the following solutions,

(1) After priming the pump, discharge the container a
sufficient number of times to obtain 1 mg of Fluticasone
Propionate) add 25 mL of ethanol (65%) and shake with the
aid of ultrasound for 10 minutes. Add sufficient ethanol
(65%) to produce 50 mL, filter and use the filtrate.

(2) Dilute 2 mL of a 0.05% w/v solution of fiuticasone
propionate BPCRS in methanol (80%) to 50 mL with ethanol
(65%).

(3) 0.0004% w/v ofjluticasone S-methyl impurity BPCRS and
0.002% w/v ofjluticasone propionate BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oceadecylsilyl silica gelfor chromatography (5 ~lm)

(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 240 run.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

15 volumes of acetonitrile, 35 volumes of O.OlM ammonium
dihydrogen orthophosphate previously adjusted to pH 3.5 with
otthophosphoric acid and 50 volumes of methanol.

SYSTEM SUITABILITY

The assay is not valid unless, in me chromatogram obtained
with solution (3), the resohuion between the peaks due to
fluticasone S-methyl impurity and fluticasone propionate is at
least 1.5. If necessary, adjust the proportion of acetonitrile in
the mobile phase.

DETERMINATION OF CONTENT

Calculate the content of C25H31F305S in the nasal spray
using the declared content of C25H31F305S in fiwicasone
propionate BPCRS.

IMPURITIES
D. 6n,9-diftuoto-17-[(methylsulfanyl)carbonyl]-II P-hydroxy

16C1-methyl-3-oxoandrosta-l)4-dien-17a-yl propanoate
(fluticasone S-methyl impurity, equivalent to Ph. Eur.
ftuticasone impurity D).
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Fluticasone Ointment
Action and use
Glucocorticoid.

DEFINITION
Fluticasone Ointment contains Fluticasone Propionate in a
suitable basis.
The ointment romp/res with the requirements stated under Topical
Semi-solid Preparations and with thefolWwing requirements.
Content of fluticasone propionate, CZSHliFlOSS
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix In A, using the following solutions.

(1) Transfer a quantity of the ointment containing 0.1 mg of
Fluticasone Propionate to a separating funnel, add 10 mL of
acetonitrile and 50 mL of n-hexone, shake for 5 minutes and
allow to separate. Filter the lower layer through an absorbent
cotton plug previously washed with acetonitn1e, extract the
hexane layer with two 5 mL quantities of acetonitrile, filter
each extract through the absorbent cotton plug and wash the
absorbent cotton plug with 2 mL of acetonitrile. Add the
washings -[0 the combined filtrates, evaporate the resulting
solution to dryness using a rotary evaporator at a temperature
of 40° and dissolve the residue in 0.5 mL of aceuminile.
(2) 0.020% w/v ofjluticasonepropionate BPCRS in acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFZ54 (Merck silica gel 60 F254
plates are suitable). .

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the place co 12 em.

(e) After removal of the plate, allow it to dry in a current of
air and examine under ultraviolet light (254 nm).

MOBILE PHASE

1 volwne of glacial acetic acid, 8 volwnes of ethyltu:etate and
30 volumes of dichloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions, protected from
light.

(1) Transfer a quantity of the ointment containing 0.1 mg of
Fluticasone Propionate to a separating funnel, add 45 mL of
n-hexane, previously heated to 600 in a water bath, stopper
the funnel and shake until the ointment is dispersed, venting
frequently. Wash the stopper and neck of the funnel with
5 mL of tv-hexane collecting the washings in the funnel, allow
the funnel to cool to room temperature, add 10 mL of
methanol (80%), stopper, shake for 1 minute and allow to
separate. Filter the lower aqueous layer through an absorbent
cotton plug, previously washed with methanol (80%), into a
graduated flask; repeat the extraction with two 5-mL
quantities of methanol (80%), filtering the aqueous methanol
extracts into the same graduated flask. Wash the absorbent
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cotton plug with 2 mL of methanol (80%), collecting the
washings in the flask and dilute the extract to 25 mL with
methanol (80%).
(2) 0.0004% wlv ofjluticasone propionate BPCRS in methanol
(80%).
(3) 0.0004% w/v ofjluticasoneS-methylimpurity BPCRS and
0.002% wlv Ofjllllicasone propionate BPCRS in methanol
(80%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsi/yl silica gelfor chromatography (5 urn)
(Spherisocb ODS 1 is suitable).

(b) Use isocratlc elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.
(d) Use a column temperature of 500.
(e) Use a detection wavelength of 240 run.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

15 volumes of acetonitrile, 35 volumes of O.OIM ammonium
dihydrogen orthophosphale previously adjusted to pH 3.5 with
orthophosphon·c acidand 50 volumes of methanol.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to fluticasone S-methyl impurity and fiuticascne propionate is
at least 1.6. If necessary, adjust the proportion of acetonitrile
in the mobile phase.

DETERMINATlON OF CONTENT

Calculate the content of CZ5H31FJ05S in the ointment using
the declared content OfC25H31F:,05S injlulitasone
propionate BPCRS.

Fluticasone Inhalation Powder
Fluticasone Powder for Inhalation, metered-dose powder
inhaler

Action and use
Glucocorticoid.

DEFINITION
Fluticasone Inhalation Powder consists of Fluticasone
Propionate in mitrofine powder either alone or combined with
a suitable carrier. It is administered by a dry-powder inhaler.

The inhalation powder complies with the requirements statedunder
Prepararions for Inhalation and with thefollowing requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
that a consistent portion is deposited in the lungs. The fine
particle characteristics of preparations for inhalation are
determined using the method described in Appendix xn C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
Particles. The test and limits should be agreed with the
competent authority.

The water content is controlled to ensure the performance of
the product as justified and authorised by the competent
authority.

Content offtutlcasone propionate, ~sH3IF30SS
80.0 to 120.0% of the stated amount.

IDENTIFICATION
A. Dilute a quantity of the inhalation powder in amixture of
2 volumes of Waler and 8 volumes of methanol to produce a
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solution expected to contain 0.0005% w/v of Fluticasone
Propionate. The light absorption, Appendix II B, in the
range 210 to 300 nm closely resembles that of a solution
containing 0.0005% w/v ofjlucicasone propionate BPCRS in
solvent A and exhibits a single maximum at 240 run.

E. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Uniformity of dellvered dose
Complies with the requirements stated under Inhalation
Powders using the following method of analysis. Carry out
the method for liquid chromatography, Appendix ill D, using
the following solutions in a mixture of 35 volumes of water
and 65 volume's of methanol (solvent A).

(1) Collect single doses of the preparation being examined
using the procedure described under Inhalation Powders,
Uniformity of delivered dose and dissolve the collected dose
in sufficient of solvent A to produce a solution expected to
contain 0.0005% w/v of Pluticasone Propionate.

(2) 0.0005% wlv offtuticasonepropionate BPCRS in solvent
A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oaadecylsiJ:,{ silica gelfor chromatography (5 urn)
(Spherisorb ODSI is suitable).

(b) Use isocratic elution and me mobile phase described
below.

(c) Use a flow rate of 1.5 ml, per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 239 nm.

(I) Inject 20 fILof each solution.

MOBILE PHASE

15 volumes of acetonitrile, 35 volumes of O.OIM ammonium
dihydrogen orthophosphate and 50 volumes of methanol
adjusted to pH 3.5 with onhopho,phori< acidor dilure
ammonia.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the symmetry[actor of the principal peak is
not greater than 2.5.

DETERMlNATION OF CONTENT

Calculate the content of Fluticasone Propionate,
C2jH31F30jS, per delivered dose using me declared content
of C"H31F30,S in ftuticasone propionate BPCRS. Repeat the
procedure as described for reservoir systems under Inhalation
Powders, Uniformity of delivered dose.

Related substances
Carry out the method for liquid chromalOgraphy,
Appendix ill D, using the following solutions.

(I) Shake a quantity of the inhalation powder containing
0.5 mg of Fluticasone Propionate in 10 mL of a mixture of
7 volumes of acetonitrile, 20 volumes of waterand 23 volumes
of methanol and filter.

(2) Dilute I volume of solutiou (I) to 200 volumes in a
mixture of equal volumes of acetonitrile and water.

(3) 0.0004% wlv of ftuticasone S-meth:,{ impurity BPCRS and
0.002% w/v ofjluu"casone propionate BPCRS in a mixture of
equal volumes of acetonitrile and water.
(4) Dilute 1 volume of solution (2) to 5 volumes in a mixture
of equal volumes of aceumiuile and water.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with octadecylsilyi silica gelfor chromatography (5 pm)
(Spherisorb ODSI is suitable).

(b) Use gradient elution and the mobile phase described.
below.

(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 40°.
(e) Use a detection wavelength of 239 run.
(f) Inject 20 ~L of each solution.

MOBILE PHASE

j}[obile phase A 23 volumes of acetonitrile and 77 volumes of
methanol.
Mobile phase B O.OIM ammonium dihydrogen orthophosphate,
adjusted to pH 3.5 with acetic acidor dilute ammonia.
Equilibrate the colwnn with a mobile phase ratio A:B of
60:40. Inject solutions (I) and (3) and stan the elution
isocratically with the chosen mobile phase. One minute after
elution of the apex of the fluticasone propionate peak start a
linear gradient elution to reach a mobile phase ratio A:B of
85:15 over a period of 10 minutes. Continue the
chromatography for 10 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
fluticasone propionate and fluticasone S-methyl impurity is
at least 1.5.

LIMITS

In the chromatogram obtained wirh solution (1):

the area of any secondary pt(lk is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any secondary peaks is not greater than
5 times the principal peak in the chromatogram obtained
with solution (2) (2.5%).

Disregard any peak with an area less than the area of the area
of the principal peak in the chromatogram obtained with
solution (4) (0.1%).

ASSAY
Use the average of the individual results determined in the
test for Uniformity of delivered dose.

Fluticasone Inhalation Powder, pre
metered
Fluticasone Powder for Inhalation, pre-dispensed

Action and use
Glucocorticoid.

DEFINITION
Fluticasone Inhalation Powder, pre-metered consists of
Fluticasone Propionate in microfine powder either alone or
combined with a suitable carrier. The blister is loaded into a
dry-powder inhaler to generate an aerosol.

The inhalation powder..pre-metered complies Wlih the requirements
statedunder Preponuions for Inhalation and with thefollowing
requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
that a consistent portion is deposited in the lungs. The fine
particle characteristics of preparations for inhalation are
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determined using the method described in Appendix XU C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
Particles. The test and limits should be agreed with the
competent authority.
The water content is controlled to ensure the performance of
the product as justified and authorised by me competent
authority.

Content of fluticasone propionate, C2sH31F30SS
80.0 to 120.0% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 210 to
300 nm of the final solution obtained in the test for
Unifonnity of delivered dose closely resembles that of a
solution containing 0.0005% w/v offluu"cosone
propionate BPCRS in solvent A and exhibits a single
maximum at 240 run.
B. In the test for Uniformity of delivered dose, the retention
time of the principal peak in the chromatogram obtained
with solution (1) is similar to that of the principal peak in the
chromatogram obtained with solution (2).

TESTS
Unifonnity of delivered dose
Complies with the requirements stated under Inhalation
Powders using the following method of analysis. Carry out
me method for liquidchromatography, Appendix ill D, using
the following solutions in a mixture of 35 volumes of water
and 65 volumes of medumd (solvent A).
(I) Collect single doses of the preparation being examined
using the procedure described under Inhalation Powders,
Uniformity of delivered dose and dissolve the collected dose
in sufficient of solvent A to produce a solution expected (Q

contain 0.0005% wlv of Fluticasone Propionate.
(2) 0.0005% wlv of fiuticosone prop;ona" BPCRS in solvent
A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 nun) packed
with oCladuylrilyi silica gelfor chromatography (5 11m)
(Spherisorb ODSI is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of239 run.

(I) Inject 20 ilL of each solution.

MOBILE PHASE

15 volumes of aceumioile, 35 volumes of O.OJM ammonium
dihydrogen orthophosphate and 50 volumes of methanol
adjusted to pH 3.5 with orthophosphorn: acid or dilute
ammonia.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the symmetry factor of the principal peak is
not greater than 2.5.

DETERMINATION OF CONTENT

Calculate the content of Fluticascne Propionate,
C25H31F305S, per delivered dose using the declared content
of C25H31F305S infiulicasonepropionate BPCRS. Repeat the
procedure as described for pre-metered systems under
Inhalation Powders, Unifonnity of delivered dose.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
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(1) Shake a quantity of the powder, containing 0.5 mg of
Fluticasone Propionate in 10 mL of a mixture of 7 volumes
of acetonitrile, 20 volumes of water and 23 volumes of
methanol and filter.
(2) Dilute 1 volume of solution (I) to 200 volumes in equal
volumes of acetonitrile and water.
(3) 0.0004% wlv ofjluticasone S-m<lhyl impuniy BPCRS and
0.002% wlv ofjluticasone propionate BPCRS in equal volumes
of tuetonitn"le and waler.
(4) Dilute 1 volume of solution (2) to 5 volumes in equal
volumes of acetonitrile and water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylr,1y1 silica gelfor chromatography (5 11m)
(Spherisorb ODSI is suitable).
(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 40°.
(e) Use a detection wavelength of239 om.

(I) Inject 20 ilL of each solution.

MOBILE PHASE

Mobile phaseA 23 volumes of aceumiuile and 77 volumes of
methanol.
A-Iobile phase B O.OlMammonium dihydrogen orthophosphate,
adjusted (0 pH 3.5 with acetic add or dilute ammonia.
Equilibrate the column with a mobile phase ratio A:B of
60:40. Inject solutions (I) and (3) and start the elution
isocratically with the chosen mobile phase. One minute after
elution of the apex of the tluticasone propionate peak start a
linear gradient elution to reach a mobile phase ratio A:B of
85:15 over a period of 10 minutes. Continue the
chromatography for 10 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resoluu'cm factor between the peaks due
to fluticasone propionate and tluticasone S-methyl impurity is
at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):
the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%);
the sum of the areas of any secondary peaks is not greater than
5 times the principal peak in the chromatogram obtained
with solution (2) (2.5%).
Disregard any peak with an area less than the area of the area
of the principal peak in the chromatogram obtained with
solution (4) (0.1%).

ASSAY
Use the average of the individual results determined in the
test for Uniformity of delivered dose.

Fluticasone Pressurised Inhalation
Action and use
Glucocorticoid.

DEFINITION
Fluticasone Pressurised Inhalation is a suspension of
Fluticasone Propionate in a suitable liquid in a pressurised
container fitted with a metering dose valve.
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The presstmsed inhalation complies wzih the requirements slated
underPreparations for Inhalation and with thejol/owing
requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
that a consistent portion is deposited in the lung. The fine
particle characteristics of pressurised metered-dose
preparations for inhalation are determined using the method
described in Appendix xrr C. 7. Preparations for Inhalation:
Aerodynamic Assessment of Fine Particles.

Content of ftuticasone propionate, C2sHnF30sS
80.0 to 120.0% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 210 to
300 om of the final solution obtained in the test for
Uniformity of delivered dose closely resembles that of a
solution containing 0.0005% w/v of fiuticasone
propionate BPCRS in solvent A and exhibits a single
maximum at 240 run.
B. In the test for Uniformity of delivered dose) the retention
time of the principal peak in the chromatogram obtained
with solution (1) is similar to that of the principal peak in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquidchromawgraphy)
Appendix III D) using the foUowing solutions.
(I) Shake a quantity of the pressurised inhalation containing
0.5 mg of Fluticasone Propionate in 10 mL of a mixture of
7 volumes of acetonitrile) 20 volumes of waterand 23 volwnes
of methanol and filter.
(2) Dilute I volume of solution (I) to 200 volumes in equal
volumes of acetonitrile and water.
(3) 0.02% wlv offluticasonepropionate BPCRS and
0.00004% wlv offluticasone S-methy/BPCRS in equal
volumes of acetonitrile and water.
(4) Dilute I volume of solution (2) to 5 volumes in equal
volumes of acetoniuite and water.

CHROMATOGRAPHlC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecyuily/ silica gelfor chromatography (5 urn)
(Spherisorb ODSI is suitable).
(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.
(e) Use a detection wavelength of 239 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA 23 volumes of acetonitrile and 77 volumes of
methanol.
Mobile phase B O.OIM ammonium dihydrogen OTlhophosphate,
adjusted to pH 3.5 with acetic acidor dilute ammonia.
Equilibrate the column with a mobile phase ratio A:B of
60:40. Inject solutions (I) and (3) and start the elution
isocraticaUy with the chosen mobile phase. One minute after
elution of the apex of the fluticasone propionate peak start a
linear gradient elution to reach a mobile phase ratio A:B of
85:15 over a period of 10 minutes. Continue the
chromatography for 10 minutes.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution factorbetween the peaks due
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to fluticasone propionate and f1uticasone S-methyl impurity is
at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any secondary peaks is not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (2.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Uniformity of delivered dose
Complies with the requirements stated under Pressurised
Metered-dose Preparations for Inhalation using the following
method of analysis. Carry out the method for liquid
chromatography) Appendix III D) using the following solutions
in a mixture of 35 volumes of wateradd 65 volwnes of
methanol (solvent A).

(I) Collect single doses of the preparation being examined
using the procedure described under Pressurised Metered
dose Preparations for Inhalation) Uniformity of delivered
dose and dissolve the collected dose in sufficient of solvent A
to produce a solution expected to contain 0.0005% w/v of
Fluticasone Propionate.

(2) 0.0005% wlv offluticasonepropionate BPCRS in solvent
A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 urn)
(Spherisorb ODSI is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 239 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

15 volumes of acetonitrile, 35 volumes of O.OiM ammonium
dihydrogen orthophosphate and 50 volumes of methanol
adjusted to pH 3.5 with orthophosphonc acidor dilute
ammonia.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the symmetry factor of the principal peak is
not greater than 2.5.

DETERMINATION OF CONTENT

Calculate the content of Fluticasone Propionate)
C25H31Fj05S) per delivered dose using the declared content
of C25H3lF305S injluticasonepropionate BPCRS. Repeat me
procedure as described under Pressurised Metered-dose
Preparations for Inhalation, Uniformity of delivered dose.

ASSAY
Use the average of the individual results obtained in the test
for Uniformity of delivered dose.
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Fluticasone and Salmeterol Inhalation
Powder
Fluticasone and Salmeterol Inhalation Powder, metered-dose.

Action and use
Glucocorticoid and betaj-adrenoceptor agonist;
bronchodilator.

DEFINITION
Fluticasone and Sahneterol Inhalation Powder consists of
Fluticasone Propionate and Salmeterol Xinafoate either alone
or combined with a suitable carrier. It is administered by a
device-metered dry-powder inhaler.

The inhakuion complies with the requirements slated under
Preparations for Inhalation and with thefollowing requirements..

PRODUCTION
The size of particles to be inhaled is controlled so that a
consistent portion is deposited in the lungs. The fine-particle
characteristics of preparations for inhalation are determined
using the method described in Appendix XII C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
Particles. The test and limits should be agreed with the
competent authority.

The water'content is controlled to ensure the performance of
the product as justified and authorised by the competent
authority.

Content of fluticasone propionate, CZSH31FjOsS
94.0 [0 107.5% of the stated amount.

Content of salmeterol; CZSH17N04
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 210 to
300 nm of solution (2) obtained in the test for Uniformity of
delivered dose closely resembles that of a solution containing
0.00005% w/v of sa/metero/ xinafoau BPCRS and an
appropriate concentration offiuticasone propionate BPCRS in
methanol (70%).

B. In the Assay, the chromatogram obtained with solution
(I) shows a peak with the same retention time as the peak
due to ftuticasone propionate in the chromatogram obtained
with solution (3). The chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to saImeterol in the chromatogram obtained with
solution (3).

TESTS
Uniformity of delivered dose
CompJies with the requirements stated under Preparations
for Inhalation using the following method of analysis. Carry
out the method for liquid chromatography, Appendix m D,
using the following solutions.

(1) Collect single doses of the preparation being examined
using me procedure described under Inhalation Powders,
Uniformity of delivered dose and dissolve the collected dose
in sufficient methanol (70%) to produce a solution containing
0.00025% w/v of FIuticasone Propionate.

(2) Collect single doses of me preparation being examined
using the procedure described under Inhalation Powders,
Uniformity of delivered dose and dissolve the collected dose
in sufficient methanol (70"./0) to produce a solution containing
the equivalent of 0.00005% wlv of salmererol.

(3) 0.00025% wlv ei fiuticasone propionate BPCRS and
0.00007% wlv of salmeterol xinafoate BPCRS in methanol
(70%).
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with octadecylsilyl silica gelfQY chromatography (5 urn)
(Hypersil BDS CIS is suitable).

(b) Use isocratic elution and me mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a derection wavelength of 239 nm and a fluorimetric
detector with an excitation wavelength of 225 nm and an
emission wavelength of 305 nm.

(l) Inject I 00 ~L of each solution.

!\lOBILE PHASE

30 volumes of acetonitrile, 30 volumes of methanol and
40 volumes of a solution containing 0.2M ammonium acetate
and 0.5% wlv of tetrabutylammonium hydrogen sulfate in u'ater.
When the chromatograms are recorded under the prescribed
conditions, the retention time of salmeterol is about
4 minutes and the retention time of fluticasone propionate is
about 9 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
salmeterol and fluticasone propionate is at least 6.0.

DETERi\UNATION OF CONTENT

Calculate the content of fluticasone propionate,
C25H31F305SJ per delivered dose using the declared content
of C25H1IF305S in ftuticasone propionate BPCRS at 239 nm.

Calculate the content of salmeterol, C25H17NO'h per
delivered dose using the declared content of C25H37N04 in
salmeterol xinofoau BPCRS using ftuorimetric detection.

Repeat the procedure as described for reservoir systems
under Inhalation powders, Uniformity of delivered dose.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in solution A.

Solution A 30 volumes of waterand 70 volumes of a
solution containing 0.05% v/v of onhophosphotic arid in
methanol.
(1) Dissolve, with the aid of ultrasound, a quantity of the
powder in sufficient solution A to produce a solution
containing 0.02% w/v of Fluticasone Propionate.

(2) Dissolve, with the aid of ultrasound, a quantity of the
powder in sufficient solution A to produce a solution
containing the equivalent of 0.01 % wlv of salmeterol.

(3) Dilute I volumes of solution (I) to 50 volumes. Further
dilute 1 volume of the resulting solution to 10 volumes.

(4) 0.00036% wlv of salmererol xinofoate impuriry J BPCRS.
(5) 0.02% wlv ofjluri<asOfle propionate BPCRS and
0.00006% w/v ofjlutkasone S-methylBPCRS (fluticasone
propionate impurity D).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oCiadecyfsl1yl silica gelfor chromatography (5 urn) (Inertsil
ODS2 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 228 nm.

(l) Inject 50 ~L of each solution.
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When the chromatograms are recorded under the prescribed
conditions, the retention times relative to fluticasone
propionate (retention time about 37 minutes) are:

MOBILE PHASE

MobJ1e phaseA O.05M ammonium dihydrogen orthophosphate
adjusted to pH 2.9 with 10% v/v of orthophosphotic acid.

JWobi!e phase B acetonitrile.

Time (Minutes) 1\loblle phase A Moblle phase B Comment
("/0vlv) rio vfv)

0-1 70 30 isocratic

1-6l 70 ..... 22 30 ..... 78 linear gradient

61~62 22 ..... 70 78 ..... 30 linear gradient

62-71 70 30 re-equlhbrauon

OHo

HO

area of the peak due to salmeterol in the chromatogram
obtained with solution (4) (0.5% of each);

the sum of the areas of any peak corresponding to Salmeterol
impurity 1 and impurities A, B, C, E or G is not greater than
twice the area of the peak due to salmeterol in the
chromatogram obtained with solution (4) (5%).

ASSAY
Forftuticasone propionate Use the average of the individual
results obtained in the test for Uniformity of delivered dose.
For salmeterol Use the average of the individual results
obtained in the test for Uniformity of delivered dose.

LABELLING
The quantity of Salmeterol Xinafoate is stated in terms of the
equivalent amount of salmererol.

IMPURITIES
The impurities limited by the requirements of this
monograph include:
A, C, D, E, F, G and H listed under Fluticasone Propionate;

A, B, C, E and G listed under Salmeterol Xinafoate;

HO

Relative
eetenttcn lime

0.14
0.25
0.32
0.37
0.38
0."11
0.50
0.59
0.67
0.71
0.87
0.89
0.90
0.97
1.05
1.08
1.09
1.48

Salmererol Xinafoate impurity A
Salmeterol Xinafoate impurity B
Salmeterol Xinafoare impurity C
Salmeterol Xinafoare impurity E
Flutkasone Propionate impurity I
Salmerercl
Xinefoate
F1utkasone Propionate impurity A
Fluricasone propionate impurity B
Salmeterol Xinafoare impurity G
Flutkasone Propionate impurity 2
Fluticasone Propionate impurity C
Fhnicascne Propionate impurity 3
Auticasone Propionate impurity 0
Fluticasone Propionate impurity E
F1uticasone Propionate impurity F
Flutkasone Propionate impurity G
Fludcasone Propionate impurity H

Name

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (5), the resolution between the peaks due to
fluticasone propionate impurity D and fluticasone propionate
is at least 1.5.

LIMITS

Calculate all unspecified impurities relative to fluticasone
propionate.
Forftuticasone propionate In the chromatogram obtained
with solution (I):
the area of any peak corresponding to Fluticasone Propionate
impurity D or G is not greater than 1.5 times the area of me
principal peak in me chromatogram obtained with solution
(3) (0.3% of each);
the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%);
the sum of the areas of all secondary peaks is not greater than
6 times the area of the principal peak in the chromatogram
obtained with solution (3) (1.2%).

Disregard any peak:

due to salmeterol or related impurities;

with an area less than half the area of the peak due to
fluticasone in the chromatogram obtained with solution (3)
(0.1%).

Forsalmeterol In the chromatogram obtained with
solution (2):

the area of any peak corresponding to Salmeterol impurity 1
is not greater than the area of the peak due to salmeterol in
the chromatogram obtained with solution (4) (2.5%);

the area of any peak corresponding to Salmeterol
impurity A, B, C, E or G, is not greater than 0.2 times the

I. mc-l-hydroxy-d-][2-hydroxy-5-(l-hydroxy-2-{6-(4
phenylbutoxy)hexyl]amino}ethyl)phenyl)methyl)
naphthalene-2-carboxylic acid

Fluticasone and Salmeterol Inhalation
Powder, pre-metered
Fluticasone and Salrnererol Inhalation Powder, pre-dispensed

Action and use
Glucocorticoid and betaj-adrenoceptor agonist;
bronchodilator.

DEFINITION
Fluticasone and Salmeterol Inhalation Powder, pre-metered
consists of F1uticasone Propionate and Salmererol Xinafoate
in microfine powder either alone or combined with a suitable
carrier. The pre-metered unit is loaded into a dry-powder
inhaler to generate an aerosol.

The inhalation powder, pre-metered complies with the requirements
statedunderPreporasions [orInhalation and with the[oHowing
requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
that a consistent portion is deposited in the lungs. The fine
particle characteristics of preparations for inhalation are
determined using the method described in Appendix XU C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
Panicles. The test and limits should be agreed with the
competent authority.

The water content is controlled to ensure the performance of
the product as justified and authorised by the competent
authority.
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Content of fluticasone propionate, C2sH31F30SS
94.0 to 107.5% of the stated amount.

Content of salmeterol, C2sH17NO..
92.5 to 107.5% of the stated amount.

IDENnFICATlON
A. The light absorption, Appendix n B, in the range 210 to
300 nm of solution (2) obtained in the test for Uniformity of
delivered dose closely resembles that of a solution containing
0.00005% w/v of salmeterolxinafoate BPCRS and an
appropriate concentration ofjlutkasone propionate BPCRS in
methanol (70%).
B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to fluticasone propionate in the chromatogram obtained
with solution (3), and the chromatogram obtained with
solution (2) shows a peak with the same retention time as the
peak due to saImeterol in the chromatogram obtained with
solution (3).

TESTS
Unifonnity of delivered dose
Complies with the requirements stared under Inhalation
Powders using the following method of analysis. Carry out
the method for liquidchromatography, Appendix TIl D J using
the following solutions.

(1) Collect single doses of the preparation being examined
using the procedure described under Inhalation Powders,
Uniformity of delivered dose and dissolve the collected dose
in sufficient methanol (70%) to produce a solution containing
0.00025% wlv of FIuticasone Propionate.

(2) Collect single doses of the preparation being examined
using the procedure descnbed under Inhalation Powders,
Unifonnity of delivered dose and dissolve the collected dose
in sufficient methanol (70%) to produce a solution containing
the equivalent of 0.00005% wlv of salmeterol.

(3) 0.00025% wlv off/uticasonepropionate BPCRS and
0.00007% wlv of saimetetol xinafoate BPCRS in methanol
(70%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with octadecylsilyl silica gel (5 urn) (Hypersil BDS CI8 is
suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 239 run and a ftuorimetric
detector with an excitation wavelength of 225 nm and an
emission wavelength of 305 nm.

(I) Inject 100 ~L of each solution.

MOBILE PHASE

30 volumes of acetonitrile, 30 volumes of methanol and
40 volumes of a solution containing 0.2M ammonium aarate
and 0.5% wlv of tetrabtuyiammomum hydrogen sulfate in water.

When the chromatograms are recorded under the prescribed
conditions the retention time of saJrneterol is about
4 minutes and the retention time of fluticasone propionate is
about 9 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the rerolution between the peaks due to
salmeterol and fluticasone propionate is at least 6.0.
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DETERlo.UNATION OF CONTENT

Calculate the content of fluticasone propionate,
C2sH31F30SS, per delivered dose using the declared content
of C25H.31F30jS, in fituicosone propionate BPCRS at 239 nm.
Calculate the content of salrneterol, C25H.37N04, per
delivered dose using the declared content of C25H37N04 in
salmeterol xmafoate BPCRS using fluorimetric detection.
Repeat the procedure as described for pre-metered systems
under Powders for Inhalation, Unifonnity of delivered dose.
Related substances
Carry out the method for Hquid chromatography,
Appendix ill D, using the foHowing solutions in solution A.
Solution A 30 volumes of Waler and 70 volumes of a
solution containing 0.05% v/v of onhophosphonc acid in
methanol.
(1) Dissolve, with the aid of ultrasound, a quantity of the
powder in sufficient solution A to produce a solution
containing 0.02% wlv of Fluticasone Propionate.
(2) Dissolve, with the aid of ultrasound, a quantity of the
powder in sufficient solution A to produce a solution
containing the equivalent of 0.01% wlv of salmeterol.
(3) Dilute 2 volumes of solution (I) to 100 volumes. Further
dilute I volume of the resulting solution to 10 volumes.
(4) 0.00036% wlv of sa/meterol xinafoace impuniy 1 BPCRS.
(5) 0.000015% wlv of salmeterol xinafoate impun'ty 1 BPCRS.
(6) 0.02% wlv off/uti",sone propionate BPCRS and
0.00006% w/v off/"tieasone S-methylBPCRS (fiuticasone
propionate impurity D).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with ocradecylsilyl silica gel (5 prn) (Inettsil ODS2 is suitable).
(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.
(d) Use a column temperature of 35°.
(e) Use a detection wavelength of 228 nm.
(I) Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phaseA 0.05M ammonium dihydrogen onhophosphate
adjusted to pH 2.9 with 10% vlv of onhophosphoric acid.
Mobile phaseB acetonitrile.

Time Mobile phase A Mobile phase B Comment

(Minutes) (% v/v) (%vlv)

0-, 70 30 Isocratic

1-61 7().-..)22 30->7. linear gradienl

61-62 22-+70 78-+30 linear gradienl

62-71 70 30 re-equilibralion

When the chromatograms are recorded under the prescribed
conditions the retention times relative to fluticasone
propionate (retention time about 37 minutes) are: salmererol,
about 0.41; impurity 1, about 0.74; fluticasone propionate
impurity D, about 0.97 and fluticasone propionate
impurity GJ about 1.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (6), the resolution between the peaks due to
ftuticasone propionate impurity D and fluticasone propionate
is at least 1.5.

LIMITS

Forfiuticasone propionate In the chromatogram obtained
with solution (I):
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A, C, D, E, F, G and H listed under Fluticasone Propionate;

A, B, C, E and G listed under Salmeterol Xinafoate;

I. rac-l-hydroxy-4- {[2-hydroxy-5-(I-hydroxy-2-{6-(4
phenylbutoxy)hexyl)amino}ethyl)phenyl]methyl}
naphthalene-2-carboxylic acid

Fluticasone and Salmeterol Pressurised
Inhalation, Suspension
Action and use
Glucocorticoid and beraj-adrenoceptor agonist;
bronchodilator.

OHo

HO

DEFINITION
Fluticasone and Salmeterol Pressurised Inhalation,
Suspension is a suspension of Fluticasone Propionate and
Salmeterol Xinafoate in a suitable liquid in a pressurised
container fitted with a metering dose valve.

Thepressurised inhalation complies with the requirements stated
underPreparations for Inhalation and with thefollowing
requirements.

PRODUCTION
The size of aerosol particles to he inhaled is controlled so
that a consistent portion is deposited in the lungs. The fine
particle characteristics of preparations for inhalation are
determined using the method described in Appendix xn C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
Particles. The test and limits should be agreed with the
competent authority.

The water content is controlled to ensure the performance of
the product as justified and authorised by the competent
authority.

Content of fluticasone propionate, C2sH;uF}OsS
85.0 to 115.0% of the stated dose.

Content of salmeterol, C2sH37N04
85.0 to 115.0% of the stated dose.

IDENTIFICATION
A. The light absorption, Appendix ITB, in the range 210 to
300 am of solution (2) obtained in the test for Uniformity of
delivered dose closely resembles that of a solution containing
0.000025% wlv of salmeterol xinafoate BPCRS and an
appropriate concentration of fiuticasone propionate BPCRS,
depending on the strength of the product, in a mixture of
methanol(70%).

B. In the test for Uniformity of delivered dose, the
chromatogram obtained with solution (1) shows a peak with
the same retention time as the peak due to f1uticasone
propionate in the chromatogram obtained with solution (3).

C. In the test for Uniformity of delivered dose, the
chromatogram obtained with solution (2) shows a peak with
the same retention time as the peak due to salmeterol in the
chromatogram obtained with solution (3).

the area of any peak corresponding to impurity D and any
peak corresponding to impurity G is not greater than
1.5 times me area of me principal peak in the chromatogram
obtained with solution (3) (0.3% of each);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%);

me sum of the areas of aUsecondary peaks is not greater than
6 times the area of the principal peak in the chromatogram
obtained with solution (3) (1.2%).
Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1 %).
Forsalmeterol In the chromatogram obtained with
solution (2):

the area of any peak corresponding to impurity 1 is not
greater than the area of the principal peak in the
chromatogram obtained with solution (4) (2.5%);
the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (5) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than ten times thearea of the principal peak in the
chromatogram obtained with solution (5) (1.0%).
Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Weigh and powder the contents of 20 pre-dispensed units.
Carry out the method for 1fJJuid chromatography,
Appendix In D, using the following solutions in methanol
(70%).
(1) Dissolve, with the aid of ultrasound, a quantity of the
powder to produce a solution containing 0.002% wlv of
Fluticasone Propionate.
(2) Dissolve, with the aid of ultrasound, a quantity of the
powder to produce a solution containing the equivalent of
0.0004% wlv of salmeterol.
(3) 0.002% wlv offlutleasone propionate BPCRS and
0.00058% w/v of salmeterol xinafoate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Uniformity
of delivered dose may be used with an injection volume of
50 ~L.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
salmeterol and fluticasone propionate is at least 6.0.

DETERt\UNATION OF CONTENT

In the chromatogram obtained with solution (1) at 239 run;
calculate the content of C2sH31F30SS in-the powder using
the declared content of C2sH31F30SS in flulicasone
propionate BPCRS.
In the chromatogram obtained with solution (2) using
fluorimetric detection; calculate the content of CZSH37NO"
in the powder using the declared content of ~5H37NO" in
salmeterol xinofoate BPCRS.

LABELLING
The quantity of Salmeterol Xinafoate is stated in tenus of the
equivalent amount of salmetercl.

IMPURITIES
The impurities limited by the requirements of this
monograph include:
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When the chromatograms are recorded underthe prescribed
conditions the relative retentions to fluticasone propionate
(retention time about 37 minutes) are:

Time Mobile phaseA Mobile phage B Commenl

(Minutes) (%vlv) (% vIV)

o-eo 1_0 0-)100 lineargradient

60-<11 0-)100 ,_0 lineargt'adient

61-70 100 0 re-equilibration

(I) Dissolve with the aid of ultrasound, a quantity of the
suspension containing 2 mg of Fluticasone Propionate in
7 mL of 0.05% vlvof orthophosphoric acid in methanol.
Add 3 mLof waterand mix for a further 5 minutes.
(2) Dissolve with the aid of ultrasound, a quantity of the
suspension containingthe equivalent of 1 mg of salmeterol in
7 mL of 0.05% vlv of orthophosphoric acid in methanol.
Add 3 mLof waterand mix for a further 5 minutes.
(3) Dilute 2 volumes of solution (I) to 100 volumes with
solution A. Further dilute 1 volumeof the resulting solution
to 10 volumes with solutionA.
(4) Dilute 2 volumes of solution (2) to 100 volumes with
solution A. Further dilute 1 volume of the resulting solution
to 10 volumes withsolutionA.
(5) 0.005% wlv offtu';,;asone propiontue BPCRS and
0.00002% wlv offtuticasolle S-methylBPCRS (fluticasone
propionate impurity D) in methanol (70%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with octadecylsi/y/ silica gel (5 urn) (Inertsil ODS2 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.
(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 228 om.
(I) Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phase A 30 volumes of acetonitrile and 70 volumes of
0.05M ammonium dihydrogen orthophosphate, previously
adjusted to pH 2.9 with 10% vlv of orthophosphori< acid.
Mobile phase B 22 volumes of 0.05'1 ammonium dihydrogen
orrhophosphate, previously adjusted to pH 2.9 with 10% vlv of
onlwphosphoric acid and 78 volumes of acetonitrile.

TESTS
Unifonnity of delivered dose
Complies with the requirements statedunderP.ressurised
Metered-dose Preparations for Inhalation using the following
method of analysis. Carry out the method for liquid
chromatography, Appendix ill D, usingthe following
solutions.
(1) Collect single doses of the preparation being examined
using the procedure described underPressurised Metered
dose Preparations for Inhalation, Unifonnityof delivered
dose and dissolve the collected dose in sufficient methanol
(70%) [0 produce a solution containing 0.000125% w/vof
Fluticasone Propionate.
(2) Collect single doses of the preparation being examined
using the procedure described underPressurised Metered
dose Preparations for Inhalation, Uniformity of delivered
dose and dissolve the collecteddose in sufficient methanol
(70%) to produce a solution containing the equivalent of
0.000025% wlv of salrnctcrol.

(3) 0.000125% wlv offtuti<asone propionate BPCRS and
0.000036% wlv of salmeterol xinafoate BPCRS in methanol
(70%).

CHROMAtOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (20 cm x 4.6 mm) packed
with octadecylsi/yl silica gel (5 pm) (Hypersll BDS CIS is
suitable).
(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use a column temperature of 40°.
(e) Use a detection wavelength of 239 nm and a fluorimetric
detector with an excitation wavelength of 225 nm and an
emission wavelength of 305 run.

(I) Inject 200 1'1. of each solution.

MOBILE PHASE

30 volumesof acetonitrile, 30 volumes of methanol and
40 volumes of a solution containing a.2M ammonium acetate
and 0.5% w/v of tetrabutylammonium hydrogen sulfate in water.
When the chromatograms arerecorded under the prescribed
conditionsthe retention time of saImeterol is about
4 minutesand Ute retention time of fluticasone propionate is
about 9 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaks dues to
salmeterol and fluticasone propionate is at least 6.0.

DETER1.UNATlON OF CONTENT

Calculate the content of fluticasone propionate,
C25H31F305S, per delivered dose using the declared content
of C25HnF305S, infiuticasone propionate BPCRS at 239 nm,
Calculate the content of aalmeterol, C25H37NO.., per
delivered dose using the declared content of Y5H37NO" in
sa/meterol xinafoate BPCRS using fluorimetric detection.
Repeat the procedure as described underPressurised
Metered-dose Preparations for Inhalation, Uniformity of
delivered dose.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in solutionA.
Solution A 0.5 volume of orrhophosphoric acid, 300 volumes
of waterand 700 volumes of methanol.

Name

Salmeterol Xinafoate impurity A
Salmeterol Xinafoate impurity B
Salmeterol Xinafoate impurity C
Salmeterol Xinafoate impurity E
Fluticasone Propionate impurity I
Salmeterol
Xinafoate
Fluncasone Propionate impurity A
Fluticasone Propionate impurity B
Salmeterol Xinafoate impurity G
Plutkasone Propionate impurity 2
Fluucasone Propionate impurity C
Flurjcasone Propionate impurity 3
Fluucasone Propionate impurity D
Fluticasone Propionate impurity E
F1uticasone Propionate impurity F
Flurjcasone Propionate impurity G
Fluucascne Propionate impurity H

Relative
retention time

0.14
0.25
0.32
0.37
0.38
0.41
0.50
0.59
0.67
0.71
0.87
0.89
0.90
0.97
1.05
1.08
1.09
lAS
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SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (5), the resolution between the peaks due to
ft.uticasone propionate impurity D and fluticasone propionate
is at least 1.5.

LIMITS

Calculate all unspecified impurities relative to fluticasone
propionate.

Forfluticasone propionate In the chromatogram obtained
with solution (I):

the area of any peak corresponding to Fluticasone Propionate
impurity D or G is not greater than 1.5 times the area of me
principal peak in the chromatogram obtained with solution
(3) (0.3% of each);

the area of any other secondary peak is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (3) (0.5%);

the sum of the areas of all secondary peaks is not greater than
7.5 times the area of the principal peak in the chromatogram
obtained with solution (3) (1.5%).

Disregard any peak:

due to salmeterol or related impurities;

with an area less than half the area of the peak due to
fluticasone in the chromatogram obtained with solution (3)
(0.1 %).

Forsa/meterol In the chromatogram obtained with
solution (2):

the area of any peak corresponding to Salmeterol Xinafoate
A, B, C, E or G is not greater than 2.5 times the area of the
peak due to salmeterol in the chromatogram obtained with
solution (4) (0.5% of each);

the sum of the areas of any peak corresponding to Salmeterol
Xinafoate A, B, C, E or G is not greater than 7.5 times the
area of the peak due to salmeterol in the chromatogram
obtained with solution (4) (1.5%).

Disregard any peak corresponding to Salmeterol Xinafoate
A, BJ C, E or G with an area less than half the area of the
peak due to salmererol in the chromatogram obtained with
solution (4) (0.1 %).

ASSAY
For ftuucasone propionate
Use the average of the individual results obtained in the test
for Uniformity of delivered dose.

Forsalmeteroi
Use the average of the individual results obtained In the test
for Uniformity of delivered dose.

LABELLING
The label states me content of fluticasone propionate and
salmeterol in terms of the equivalent metered dose.

IMPURITIES
The impurities limited by the requirements of this
monograph include:

A, BJ C, D, E, F, G and H listed under Fluticasone
Propionate and A, BJ C, E and G listed under Salmeterol
Xinafoate.

2022

o

I. 6,,9-Difluoro-11 p,17,-dihydroxy-16,-methyl-3
oxoandrost-l,4-diene-17p-carboxylic acid

o

2. 60,9-Difluoro-17P-[(fluoromethyl)sulfanylcarbonyl]-11p
hydroxy- Ieo-methyl-3,6-dioxoandrostandrost1,4-dien-17c-yl
propanoate

3. (17R)-6" 9-Difluoro-llll-hydroxy-16,-methyl-2 ',3,4'
trioxospiro[androsta- I ,4-diene-17,5'-[1,3]oxathiolane]

Fluvastatin Capsules
Action and use
HJ.\1.G Co-A reductase inhibitor; lipid regulating drug.

DEFINITION
Fluvastatin Capsules contain Fluvastatin Sodium.

The capsules comply with the requirements statedunder Capsules
and With thefollowing requirements.

Content of fluvastatin, C2..H2J4N04

95.0 to 105.0% of the stated amount

IDENIIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Mix with the aid of ultrasound a quantity of capsule
contents containing the equivalent of 20 mg of fluvastatin
with 25 mL of methanol. Dilute to 100 mL with methanol,
filter through a 0.45-~m nylon filter and use the filtrate.

(2) 0.021% wlv ofjluvastatitr sodium BPCRS In methanol.
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CHROM.....TOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F 25'1

plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 8 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (366 um).

MOBILE PHASE

1 volume of glacial acetic acid, 9 volwnes of toluene,
15 volumes of methanol and 25 volumes of ethyl acetate.

CONFIRMATlDN

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) is similar to
that of the principal peak in the chromatogram obtained wlth
solution (2).

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, and rotate the paddle at 50 revolutions
per minute.
(b) Use 900 mL of waterl at a temperature of 37°, as the
medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(I) After 30 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with sufficient
dissolution medium, if necessary, to produce a solution
expected £0 contain the equivalent of 0.0022% w/v of
fluvastatin.

(2) 0.0023% wlv ofjluvastatin sodiumBPCRS in waler.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-capped octad«ylrilyl silica gelfor chromatography
(3 urn) (YMC Pack Pro S CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 2 mL peeminute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 305 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

200 volumes of acetonitrile, 300 volumes of methanol and
500 volumes of O.069M tetramethylammonium hydroxide,
previously adjusted, copH 7.2 with onhophosphonc acid.

DETERt\HNATlON OF CONTENT

Calculate the total content of fluvastatin, C24H26FN04J in
the medium from the chromatograms obtained and using the
declared content of C24H25FNNa04 in fiuuastatin
sodium BPCRS. Each mg of C24H25FNNa04 is equivalent to
0.950 mg of C24H2.FN0 4 •
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LIMITS

The amount of fluvastatin released is not less than 80% (Q)
of the slated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions.

(1) Dissolve a quantity of the contents of the capsules
containing the equivalent of 25 mg of fluvastatin in 20 mL of
mobile phase B. Add sufficient mobile phase A to produce a
solution containing the equivalent of 0.05% wlv of fluvastatin
and filter.

(2) Dilute I volume of solution (1) to 100 volumes with
mobile phase A.

(3) Dilute 1 volume of solution (2) to 5 volumes with mobile
phase A.

(4) Dissolve the contents of a vial of jluvastatinfor system
suitability EPCRS in I mL of a mixture of equal volurnes of
mobile phase A and mobile phase B.
(5) 0.0005% wlv ofjluvastatin impurity F BPCRS a mixture
of equal volumes of mobile phase A and mobile phase B.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-capped octadecylsilyl sllica gelfor chromatography
(311m) (YMC Pack pro CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use a column temperature of 40°.

(e) Use detection wavelengths of 305 nm and 365 om.

(I) Inject 20 ~L of each solution.

l\lOBILE PHASE

Mobile phase A Add 20 volumes of
138M tetramethylammonium hydroxide [0 880 volumes of
water and adjust [0 pH 7.2 with orthophosphork acid; mix with
40 volumes of acetonitrile and 60 volumes of methanol.
Mobilephase B Add 20 volumes of
1.38M tetramethylammonium hydroxide to 80 volumes of water
and adjust to pH 7.2 with orthophosphonc acid; mix with
360 volumes of acetonitrile and 540 volumes of methanol.

Time Mobile phase A Mobile phase B comment

(Minutes) (%vIY) (% vIY)

o-s ro ao Isocratic

3-23 7lH10 _90 linear gradienl

23-28 I. 90 lsocratc

28-30 10---.l'70 9O->ao linear gradient

so-as 70 ao re-equilibralion

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to fluvastatin
(retention time about 14 minutes) are: impurity A, about
1.05; impurity D, about 1.1; impurity F, about 1.2; and
impurity B, about 1.6.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3) at 305 om, the peah-to-ualley ratio is at least
5 where H, is the height above the baseline of the peak due
[0 impurity A and H, is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to fluvastatin.
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LIMITS

Use the chromatogram supplied with jluvDStatin for system
suitability EPCRS and the chromatogram obtained with
solution (4) (Q identify the peaks due to impurities AJ Band
D.
Use the chromatogram supplied withjluvaJlalin
impun"ty F BPCRS and the chromatogram obtained with
solution (5) to identify the peak due to impurity F in the
chromatogram obtained with solution (1).

At a detection wavelength of 305 nm
In the chromatogram obtained with solution (1):

me area of any peak corresponding to impurity F is not
greater than the area of the principal peak in the
chromatogram obtained with solution (5) (1.0%);

the area of any peak corresponding to impurity A is not
greater than 0.8 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.8%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%);

the swn of the areas of all the secondary peaks is not greater
than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3.0%);

Disregard any peak with an area less than half the area of the
principal peak nm in the chromatogram obtained with
solution (3) (0.1%).

At a detection wavelength oj 365 nm

In the chromatogram obta~ed with solution (1):

the area of any peak corresponding to impurity D at 365 nm
is not greater than half the area of the principal peak at
305 run in the chromatogram obtained with solution (2)
(0.5%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Dissolve a quantity of the mixed contents of 20 capsules
containing the equivalent of 25 mg of f1uvastatin in 50 mL of
mobile phase. Dilute 1 volume to 10 volwnes with the
mobile phase (to produce a solution containing the
equivalent of 0.005% w/v of fluvasratin) and filter.

(2) 0.0053% wlv off/llfJastan·n sodium BPCRS in the mobile
phase.

(3) Dissolve the contents of a vial of jluvastatin for system
suitability EPCRS in 1 mL of the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
fluvastatin and impurity A is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C24H2~04' in the capsules using
the declared content of C24H25FNNa04 in ftuuosuuin
sodium BPCRS. Each mg of C24H25FNNa04 is equivalent to
0.950 mg of C,.H,.FNO•.

STORAGE
Fluvastatin Capsules should be protected from light.
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LABELLING
The quantity of the active ingredient is stated in terms of the
equivalent amount of fluvastatin.

11\oIPURITIES
The impurities limited by the requirements of this
monograph include those listed under Fluvastatin Sodium.

Fluvastatin Prolonged-release Tablets
Proonged-release Fluvastatin Tablets

Action and use
HMG Co-A reductase inhibitor; lipid regulating drug.

DEFINITION
Fluvastatin Prolonged-release Tablets contain Fluvastatin
Sodium. They are formulated so that the medicament is
released over a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of ftuvastatin. The dissolution profile
reflects the in-mvo performance which in turn is compatible
with the dosage schedule recommended by the manufacturer.

The tablets comply with the requirements statedunder Tablets and
wilh 'he JoIlowing requirements.

Content of fluvastatin, C2,JI2~04
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing the
equivalent of 100 mg of fluvastatin with 10 mL of methanol
and filter through a 0.45-llm YIFE filter. Evaporate the
filtrate to dryness and dry the residue at 1050

• The infrared
absorption spectrum of the residue, Appendix ITA, is
concordant with the reference spectrum of fluvastatin sodium
(RS 479).
B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Shake a quantity of the powdered tablets containing the
equivalent of 25 mg of fluvastatin with 20 mL of mobile
phase B. Add sufficient mobile phase A to produce a solution
containing the equivalent of 0.05% wlv offluvastatin and
lilter through a 0.45-~m PTFE filter.

(2) Dilute I volume of solution (I) tIS 100 volumes with
mobile phase A.

(3) Dilute I volume of solution (2) to 5 volumes With mobile
phase A.

(4) Dissolve the contents of a vial of ftuuastatin for system
suitability EPCRS in I mL of a mixture of equal volumes of
mobile phase A and mobile phase B.

(5) 0.00025% wlv off/uvas,atin impurity F BPCRS in a
mixture of equal volwnes of mobile phase A and mobile
phase B.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with. end-copped octadecylsilyl silica gelfor chronuuography
(3 pm) (YMC Pack Pro S C 18 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use a column temperature of 40°.

(e) Use detection wavelengths oD05 nm and 365 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A Add 20 volumes of
1.38M tetramethylammonium hydroxide to 880 volumes of
waterand adjust quickly £0 pH 7.2 with orthophosphonc acid;
mix with 40 volumes of acetonitrile and 60 volumes of
methanol.

Mobile phase B Add 20 volumes of
138M tetramethylammonium hydroxide to 80 volumes of water
and adjust quickly to pH 7.2 with onhophosphonc acid;mix
with 360 volumes of acetonitrile and 540 volumes of methanol.

Time Mobile phase A Mobile phase B Comment

(Mlnute9) - (%vlv) (%vlv)

<>-J 70 30 isocralic

3-23 7lH10 30-+90 uaeer gradient

23-28 10 90 isocralic

28-30 1lH70 .......30 linear gradient

30-35 70 30 re-equilibralion

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to fluvastatin
(retention time about 14 minutes) are: impurity A, about
1.05; impurity D, about 1.1, impurity F, about 1.2 and
impurity B, about J.6.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4) at 305 nm, the peak-lO-1Jalley ratio is at least
5 where Hp is the height above the baseline of the peak due
to impurity A and H", is the height above rhe baseline of the
lowest point of the curve separating this peak from the peak
due to fluvastatin.

LIMITS

Use the chromatogram supplied withjluvastatinforsystem
mitab,'l,iy EPCRS and the chromatogram obtained with
solution (4) to identify the peaks due to impurities A, Band
D.
Use the chromatogram supplied withjluvaslatin
impwlly F BPCRS and the chromatogram obtained with
solution (5) to identify the peak due to impurity F in the
chromatogram obtained with solution (1).

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A at 305 om
is not greater than the area of the principal peak at 305 om
in the chromatogram obtained with solution (2) (1.0%);

the area of any peak corresponding to impurity D at 365 om
is not greater than half me area of the principal peak at
305 nm in the chromatogram obtained with solution (2)
(0.5%);

the area of any peak corresponding to impurity F at 305 run
is not greater than the area of the principal peaks at 305 run
in the chromatogram obtained with solution (5) (0.5%);
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the area of any other secondary peak at 305 run is not greater
than the area of the principal peak at 305 nm in the
chromatogram obtained v...ith solution (3) (0.2%);

the sum of the areas of all secondary peaks at 305 om is not
greater man twice the area of the principal peak at 305 run in
the chromatogram obtained with solution (2) (2.0%).

Disregard any peak at 305 om with an area less than half the
area of the principal peak at 305 nm in me chromatogram
obtained with solution (3) (0.1 %).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions in me mobile phase.

(1) Mix with the aid of ultrasound, a quantity of the
powdered tablets containing the equivalent of 25 mg of
fluvastatin in 50 mL of me mobile phase. Dilute I volume to
10 volumes and filter.

(2) 0.0053% wlv ofjluvastacin sodium BPCRS.

(3) Dissolve me contents of a vial of ftuvastatin for system
suicaMi!>, EPCRS in I mL of the mobile phase.

CHROAIATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 rom) packed
with end-capped occadecylsilyl silica gelfor chromOlograpJry
(3 pm) (YMC Pack Pro S CI8 is suitable).

(b) Use isocratic elution and me mobile phase described
below.

(c) Use a flow Tate of2 mLper minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 305 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

200 volumes of acetonitrile, 300 volumes of methanoland
500 volumes of O.069M tetramethylammonium hydroxide,
which was previously quickly adjusted to pH 7.2 with
onhophospholU acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
fluvastatin and impurity A is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C24H26FN04J in the tablets using
the declared content of C24H25FNNa04 influvasrarin
sodium BPCRS. Each mg of C24H25FNNa04 is equivalent to
0.9493 mg of C,.H26FNO,.

STORAGE
Fluvastatin Prolonged-release Tablets should be protected
from light and moisture.

LABELLING
The quantity of the active ingredient is stated in terms of the
equivalent amount of fiuvastatin.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Fluvastatin Sodium.
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Fluvoxamine Tablets
Action and use
Selective serotonin reuptake inhibitor; antidepressant.

DEFINITION
Fluvoxamine Tablets contain Fluvoxamine Maleate.

The tablets complywith the requirements statedunder Tablets and
with thefollowing requirements,

Content of ftuvoxamine maleate, ClsH21F3N202,CJI40"
92.5 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
50 mg of Fluvoxamine Maleate with 10 mL of acetonitrile for
10 minutes, centrifuge and evaporate the supernatant liquid
to dryness using a rotary evaporator. The infrared absorption
spectrnm of the residue, Appendix Il A, is concordant with
the reference spectrum of fluvoxamfne maleate (RS 159).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix Jill BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

After 20 minutes withdraw a 10-mL sample of the medium
and centrifuge. Measure the absorbance of the clear
supernatant liquid, suitably diluted with water if necessary, at
the maximum at 244 nm, Appendix II B using waterin the
reference cell.

DETERMINATION OF CONTENT

Calculate the total content of ffuvoxamloe maleate,
C15H21F3N2021C4H404l in the medium taking 270 as the
value of A(I %, I cm) at the maximum at 244 nm.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(1) Shake a quantity of the powdered tablets containing
0.25 g of Flu voxamine Maleate with 125 mL of the mobile
phase for 10 minutes, add sufficient mobile phase to produce
250 mI..., mix, centrifuge and use the supernatant liquid.

(2) Dilute I volume of solution (1) to 100 volumes with the
mobile phase.

(3) Heat a 0.32% w/v solution ofjluwxamine maleate
impuritystandard BPCRS in 0.1M hydrochloric acid On a water
bath for 10 minutes (generation of impurity C).

(4) 0.0008% wlv ofjluvoxamine impurity D BPCRS in the
mobile phase.
(5) Dilute I volume of solution (2) to 10 volumes with the
mobile phase.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.0 mm) packed
with end-capped oc;ylsilyl silica gd for chromatography (5 pm)
(Zorbax SB-C8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.5 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 254 nm.

(I) Inject 5 ~L of each solution.

(g) Allow the chromatography to proceed for 2.5 times the
retention time of fluvoxamine.

MOBILE PHASE

40 volumes of a solution containing 1.25% wlv of
diammonium hydrogen onhophosphate and 0.275% wlv of
sodium heptanesulfonau monohydrate and 60 volumes of
methanol, adjusting the pH of the mixture to 3.5 with
orthophosphon'c acid.

When the chromatograms are recorded under the prescribed
conditions, the relative retention times with reference to
ftuvoxamine (retention time about 8 minutes) are: maleic
acid, about 0.2; impurity C, about 0.6; impurity F, about
0.7; impurity B, about 0.8; impurity D, about 1.6 and
impurity A, about 2.0.

SYSTEM SUITABIUTY

The test is not valid unless, the chromatogram obtained with
solution (3):

closely resembles the reference chromatogram supplied with
fluwxamine maleate impun'ty standardBPCRS;

the resolution between the peaks corresponding to
ftuvoxamine and impurity B is at least 1.5.

UMITS

Identify the impurities from the chromatogram obtained with
solution (3) and the chromatogram supplied with the
fluwaxmine maleate impurity standardBPCRS.

In me chromatogram obtained with solution (I):

the area of any peak corresponding to impurity C is not
greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3%);

the area of any peak corresponding to impurity B is not
greater than half the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to impurity D is not
greater than the area of the principal peak in the
chromatogram obtained with solution (4) (0.8%);

the area of any other secondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of all of the secondary peaks, other than
any peaks corresponding to impurity C and impurity D, is
not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).

Disregard the peak corresponding to maleic acid and any
peak with an area less than the area of the principal peak in
the chromatogram obtained with solution (5) (0.1 %).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions.

(1) Shake a quantity of the powdered tablets containing
0.25 g of Fluvoxamine Maleate with 125 mL of the mobile
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phase for 10 minutes, add sufficientof the mobile phase to
produce 250 rnL, mix, centrifuge and dilute 1 volume of the
supernatant liquid to 10 volumes with the mobile phase.

(2) 0.010% wlv ofjluvoxamine maleate BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERMINATION OF CONTBNT

Calculate the content of ClsH21F3N202,C4H404 in the
tablets using the declared content of Cl5H21F3N202,GIH404
inftuvoxaminemaleate BPCRS.

STORAGE
Fluvoxamine Tablets should he protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, B, C, D, and F listed
under Fluvoxamine Maleate.

Folic Acid Injection
NOTE: This monograph has been developed tocover unlicensed
formulations.

Action and use
VitaminB component.

DEFINITION
Folic Acid Injection is a sterile solution of Folic Acid
Hydrate in a suitable liquid.
The injection complies with the requirements stated under
Parenteral Preparations and with th«fo/lcwing requirements.
Where appropriate, the injection also complies with the
requirements slated under Unlicensed kledicines.

Content of follc acid, C 1.,H•.N,O.
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Dilute a quantity of the injection containingthe
equivalent of 15 mg of folic acid with sufficientof a mixture
of 1 volume of 135M ammonia and 9 volumes of methanol to
produce 30 mL.

(2) 0.05% wlv of/ali< acidBPCRS in a mixture of 2 volumes
of 135M ammonia and 9 volumes of methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (365 nm).

MOBILE PHASE

20 volumes of 135M ammonia, 20 volumes ofpropan-l-ol
and 60 volumes of ethanol (96%).

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) is similar ln position, fluorescence and size to
that in the chromatogram obtained with solution (2).
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B. In the Assay, the retention rimeof the principal peak in
me chromatogram obtained with solution (1) corresponds to
t..'lat of theprincipal peakin the chromatogram obtained with
solution (2).

TESTS
Acidity or alkallnity
pH, 7.0 to 9.0, Appendix V L.

Hydrolysis products
Carry out me method for liquid chromatography,
Appendix III D, using me following solutions protected from
light.

(1) Dilute a quantity of the injection with sufficient of me
mobile phase to produce a solution containing me equivalent
of 0.01% w/v of folic acid.
(2) 0.00005% wlv of 4-aminobenzoic acidand 0.0002% wlv of
N-(4-aminobenzoyl)-L-glutamrc acid in me mobile phase.

CHROl\.-LATOGRAPHIC CONDlll0NS

(a) Use a stainless steel column (20 cm x 4.6 mm) packed
with actadecylsi/yl silica gellor chromotography (10 urn)
(Spherisorb ODS I is suitable).

(b) Use isocraticelution and the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of269 om.
(1) Inject 20 ~L of each solution.

In the chromatogram obtained with solution (2) the
substances elute in the following order: N-(4-aminobenzoyl)
L-glutamic acid, 4-aminobenzoic acid.

MOBILE PHASE

0.05M potassium dihydrogen orthaphosphate, adjusted to pH 5.5
with 5M sodium hydroxide.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the two principal
peaks is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to 4-aminobenzoic acid is
not greater than the area of the peak due to 4-aminobenzoic
acid in the chromatogram obtained with solution (2) (05%),
the area of any peak corresponding to N-(4-aminobenzoyl)-L
glutamic acid is not greater than the area of the peak due to
N-(4-ammobenzoyl)-L-g1utamic acid in the chromatogram
obtained with solution (2) (2%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Dilute a quantityof the injectioncontaining the
equivalentof 7.5 mg of folic acid to 100 mL with a buffer
solution prepared by diluting 25 volumes of O.IManhydrous
sodium dihydrogen orthophosphate, adjusted to pH 4.0 with
O.lM sodium hydroxide, to' 250 volumes withwater.

(2) 0.0075% wlv offali< acidBPCRS in the buffer solution.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with ocradecylsi/y1 silica gelfor chromaUJgraphy (5 urn)
(Lichrosorb RP-18 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
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(c) Use a flow rate of 1.2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 280 om.

(f) Inject 20 JlL of each solution.

AIOBILE PHASE

4 volumes of acetonitrile, 6 volumes of methanol and
90 volumes of O.OIM sodium acetate, adjusted to pH 4.5 with
acetic acid.

DETERMINATION OF CONTENT

Calculate the content of C19Hl9N106 in the injection using
the declared content of Cl9HI9N706 infolie acidBPGRS.

Folic Acid Oral Solution
Action and use
Vitamin B component.

DEFINITION
Folic Acid Oral Solution is a solution of Folic Acid Hydrate
in a suitable vehicle.

The oralsolution complies with the requirements Slated underOral
Liquids and with thefollowing requirements.

Content of folic acid, C19HI~,06
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatographYJ
Appendix ill A, using the following solutions.

(1) Dilute a quantity of the oral solution containing the
equivalent of 20 mg of folic acid with sufficient of a mixture
of 2 volumes of 135M ammonia and 9 volumes of methanol
to produce 100 mL.

(2) 0.02% w/v offolic acidBPCRS in a mixture of2 volumes
of 135M ammonia and 9 volumes of methanol.
(3) Equal volumes of solution (I) and solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel60 pre-coated plate (Merck TLC silica gel
60 is suitable).

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine
immediately under ultravWIel light (365 nm).

MOBILE PHASE

20 volumes of 13.5Mammonra and 20 volumes of propon-l-ol
and 60 volumes of emanol (96%).

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) appears as a single compact spot.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) is similar in position, colour and size to that in
the chromatogram obtained with solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).
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TESTS
Acidity
pH, 5.5 to 6.5, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions protected from
light.

(1) To a quantity of the oral solution containing the
equivalent of 2.5 mg of folic acid, add 25 lUL of a
2.86% w/v solution of sodium carbonate and dilute to 50 mL
with mobile phase A. Dilute 10 volumes of this solution to
25 volumes with the same solvent.

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase and dilute J volume of this solution to
5 volumes with the same solvent.

(3) Dilute 1 volume of a solution containing 0.0008% wlv of
folic acid impurity A EPCRS and 0.00024% offalic acid
impun·ty D EPCRS in a 2.86% w/v solution of sodium
carbonateJ to 20 volumes with mobile phase A.

(4) Dilute 1 volume ofa solution containing 0.0001% wi" of
folic acidEPCRS and 0.001% wlv offolic acid
impurity D EPCRS in a 2.86% wlv solution of sodium
carbonate, to 20 volumes with mobile phase A.

(5) Dissolve 5 mg offalic acidfar system suitability EPCRS
(containing impurities C, E, G and H) in 10 mL of a
2.86% w/v solution of sodium carbonate and dilute to 25 mL
with mobile phase A. Dilute 1 volume of this solution to
10 volumes with mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4 mm) packed with
oetylsilyl silica gelfor chromatagraphy (5 um) (Merck
Liehrospher 100 RP 8 is suitable).

(b) Use isocratic elution for solutions (2) to (4) and gradient
elution for solution (1) (to elute any peaks due to the sample
matrix) and the mobile phase described below.

(c) Use a flow rate of 0.6 mL per minute.

(d) Use an ambient column temperature. Maintain the auto
sampler at 10°.

(e) Use a detection wavelength of 280 nm.

(f) Inject 25 ~L of each solution.

MOBILE PHASE

Atlobile phase A 10 volumes of methanol and 90 volumes of a
solution containing 1.116 w/v% of potassium dihydrogen
phosphate and 0.55% w/v of dipotassium hydragen phosphate.
Mabile phase B methanol.

Time (Minutes) Mobile phase A Mobile phase B Comment
("/. vlv) ("/0 vlv)

0-45 100 0 isocrauc

45-46 100-->50 0-->50 linear gradient

46-70 50 50 isccratic

7f}.71 50-->100 50-->0 linear gradient

71-85 100 0 re-equilibration

SYSTEM SUITABiLITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to folic
acid and impurity D is at least 4.0.

When the chromatograms are recorded under the prescribed
conditions, the approximate retention time relative to folic
acid (retention time, about 8.5 minutes) are: impurity A,
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about 0.5; impurity C, about 0.9; impurity E, about 1.3,
Impurity D, about 1.5 and impurity G, about 2.4.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak due to impurity A is not greater than
the area of the corresponding peak in the chromatogram
obtained with solution (3) (2%);

the area of any peak due to impurity D is not greater than
me area of the corresponding peak in the chromatogram
obtained with solution (3) (0.6%);

the area of any peak due to impurity C is not greater than
1.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.3%);

the area of any peak due to impurity E is not greater than
1.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.3%);

me area of any peak due [0 impurity G is not greater than
1.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (O.3%)j

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of all impurities is not greater than 3.0%.

Disregard any peak with an area less than half the area of me
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions protected from
light.
(1) To a weighed quantity of the oral solution containing
2.5mg offoli< acidadd 2.5 mL of a 2.86% wlv solution of
sodium carbonate, dilute to 50 mL with the mobile phase and
filter. Dilute 10 volumes of this solution to 25 volumes with
mobile phase A.

(2) Dilute 10 volumes of a 0.1 % wlv solution ofjolic
acid BPCRS in a 2.86% wlv solution of sodium carbonate to
25 volumes with the mobile phase.

(3) Dilute 1 volume of a solution containing 0.0002% wlv of
foli< acidEPCRS and 0.002% wlv offolic add
impun'ty D EPCRS in a 2.86% w/v solution of sodium
carbonate, to 20 volumes with mobile phase A.

CHROAlATOGRAPHIC CONDITIONS

The chromatographic conditions described under related
substances may be used, with an injection volume of 10 ilL.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the. resoluui:m between the peaks due to folic;
acid and impurity D is at least 4.0.

DETERMINATlON OF CONTENT

Determine the weight per mL of the oral solution,
Appendix V G, and calculate the content of CI9H1gN"706,
weight in volume, using the declared content of Cl9H19N706
in folic acidBPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Folic Acid Hydrate.

Folic Acid Preparations III-703

Folic Acid Tablets
Action and use
Vitamin B component.

DEFINITION
Folic Acid Tablets contain Folic Acid Hydrate.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of folic acid, C19Hl~706
90.0 to 110.0% of the stated amount.

IDENTIFICATION
Carry out the method for thin-toyer chromatography,
Appendix III A, using the following solutions.

(I) Extract a quantity of the powdered tablets containing the
equivalent of 0.5 mg of folic acid with 1 mL of a mixture of
1 volume of 135M ammonia and 9 volumes of methanol,
centrifuge and use the supernatant liquid.

(2) 0.05% wlv offoli< acidBPCRS in a mixture of 2 volumes
of 135M ammonia and 9 volumes of methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.
(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (365 nm).

MOBILE PHASE

20 volumes of 13.5M ammonia, 20 volumes of propan-l-ol
and 60 volumes of ethanol (96%).

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position, fluorescence and size to
that in the chromatogram obtained with solution (2).

TESTS
Hydrolysis products
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions protected from
light.

(1) Shake 3 quantity of the powdered tablets containing the
equivalent of 5.0 mg of folic acid with 50 mL of the mobile
phase, centrifuge and use the supernatant liquid.

(2) 0.00005% wlv of 4-aminobenzoic acidand 0.0002% wlv of
N-(4-aminobenzqyl)-L-glutamic acid in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with oCladecylsilyl silica gd for chromatography (10 urn)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of269 run.
(I) Inject 20 ~L of each solution.

In the chromatogram obtained with solution (2) the
substances elute in the following order: N-(4-aminobenzoyl)
L-glutamic acid and 4-aminobenzoic acid.

MOBILE PHASE

0.05M potassium dihydrogen orthophosphate, adjusted to pH 5.5
with 5M sodium hydroxide.

www.webofpharma.com



111-704 Foscarnet Preparations

SYSTEM SUITABILITY

The test. is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the two peaks is
at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

the areas of the peaks corresponding to 4-aminobenzoic acid
and N-(4-aminobenzoyl)-L-glutamic acid are not greater than
the areas of the peaks corresponding to 4-aminobenzoic acid
and N-(4-aminobenzoyl)-L-glutamic acid in the
chromatogram obtained with solution (2) (0.5% and 2%
respectively).

Uniformity of content
Tablets containing the equivalent of less than 2 mg and/or
less than 2% w/w of folic acid comply with the requirements
stated under Tablets using the following method of analysis.
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(I) Shake one tablet with 5 rnL of O.IMsodium hydroxide,
add sufficient mobile phase to produce a solution containing
the equivalent of 0.001% w/v offotic acid, centrifuge and use
the supernatant liquid.

(2) Add I mL of O.5M hydrrxhlDri< acid to 5 rnL of a
0.0020% wlv solution ofjofi<; acidBPCRS in O.IMsodium
hydroxide and dilute to 10 mL with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 nun) packed
with octade<ylsilyl sHi",gelfor chromatagraphy (I0 ~m)

(Spherisorh ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 283 nm.

(I) Inject 20 ~ of each solution.

MOBILE PHASE

7 volumes of acetonitrile and 93 volumes of 0.05M potassium
dihydrogen ort/wphosphate adjusted to pH 6.0 with 5M sodium
hydroxide.

DETERMINATION OF CONTENT

Calculate the content of Cl9HI9N706 in each tablet using
the declared content of C19HI9N7Q6 inlotic acidBPCRS.

ASSAY
For tablets containing the equivalent of less than 2 mg
amUor less than 2% w1w offolic add
Use the average of the individual results determined in the
test for Uniformity of content.

For tablets containing the equivalen: of2 mg or more
and 2% w1w or more offolic acid
Weigh and powder 20 tablets. Carry out the method for
liquidchromawgraphy, Appendix ill 0, using the following
solutions protected from light.

(I) Shake a quantity of the powdered tahlets containing the
equivalent of 20 mg of folic acid with 50 mL of O.IM sodium
hydroxide, dilute to 100 mL with the same solvent, centrifuge
and dilute 5 rnL of the supernatant liquid to 100 mL with
the mobile phase.

(2) Dilute 5 mL of a 0.020% wlv solution ofjofi<;
acidBPCRS in O.IM sodium hydroxide to 100 rnL with the
mobile phase.
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Uniformity
of content may be used.

DETERMINATION OF CONTENT

Calculate the content of CI9HI9N706 in the tablets using the
declared content of C19HI9N706 in/ofic add BPCRS. .

STORAGE
Folic Acid Tablets should be protected from light.

Foscarnet Infusion
Foscamer Intravenous Infusion

Action and use
Antiviral (cytomegalovirus).

DEFINITION
Foscamet Infusion is a sterile solution containing Foscamet
Sodium. It is supplied as a ready-to-use solution.

The infusion complies Wilh the requirements stated under
Parenteral Preparations and with the/olhwjng requirements.

Content of foscarnet sodium, CNa30SP,6H20
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A clear, colourless solution.

IDENTIFICATION
A. Dry a quantity containing 48 mg of Foscarnet Sodium
over phosphorns pemoxide at a pressure not exceeding 0.7 kPa
for 16 hours. The infrared absorption spectrum of the residue,
Appendix ITA, is concordant with the reference spearum of
foscamet sodium (RS J60). Disregard any peak occurring at
902 em" or any shoulder at 1179 em-I.

B. In the Assay, the chromatogram obtained with solution
(l) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Alkalinity
pH, 7.2 to 7.6, Appendix V L.

Phosphate and phosphite
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions. Prepare a
solution containing 0.04% wlv of sodium dihydrogen
orthophosphate monohydrate and 0.06% wlv of sodium phosphite
(solution A). For solution (I) add 6 mL of solution A to
60 mg offoscamet sodium BPCRS and dilute to 25 mL with
water. For solution (2) dilute a volume of the infusion with
sufficient water to produce a solution containing 0.24% wlv
of Foscamer Sodium.

The chromatographic procedure may be carried out using
(a) a stainless steel column (5 em x 4.6 nun) packed with
an anion exchange resin (Waters IC PAK is suitable) at a
temperature of 25 0

, (b) as the mobile phase with a flow rate
of 1.4 mL per minute a solution prepared by dissolving
0.204 g ofpotossium hydrogen phthalate in water, adding5 rnL
of 1M nitric acid VS and sufficient waterto produce 2000 mL
and (c) a detection wavelength of290 om. Inject 20 ~L of
each solution.

Allow the column to stabilise by passing mobile phase
through it for at least 2 hours before starting the
chromatography. The test is not valid unless, in the
chromatogram obtained with solution (1), the peak due to
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phosphate (which duces first) shows baseline separation from
the peak due to phosphite.

In me chromatogram obtained with soiution (2) the area of
any peak corresponding to phosphate is not greater than
0.7 times the area of the corresponding peak in the
chromatogram obtained with solution (1) and the area of any
peak corresponding to phosphite is not greater than half the
area of the corresponding peak in the chromatogram
obtained with solution (I) (2.0% of phosphate and 1.0% of
phosphite).

Related esters
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in the mobile
phase. Solutions (1) and (2) are solutions of the infusion
diluted to contain (I) 1.0% wlv and (2) 0.0020% wlv
respectively of Fcscamet Sodium. Solution (3) contains
0.02% w/v of foscamet sodium BPCRS and 0.02% w/v of
foscamet impun"ty B BPCRS.

The chromatographic procedure may be carried out using
(a) a stainless steel column (10 cm x 4.6 mm) packed with
oetade<ylsl1y/ silica gelfor chromatography (3 urn) (Microsphere
CIS is suitable), (b) as the mobile phase at a flow rate of
1 mL per minute a solution prepared as described below and
(c) a detection wavelength of230 nm. Prepare two solutions
containing (A) 100 mL of O.5M acetic acid, 6 mL of
O.IM sodium pyrophosphate and 3.22 g of sodium sulfate in
sufficient waterto produce 1000 mL and (B) 6.8 g of sodium
acetateJ 6 mL of O.IMsodium pyrophosphale and 3.22 g of
sodium sulfate in sufficient waterto produce 1000 mL.
Mix solution A and solution B to produce a solution of
pH 4.4 and to 1000 mL of this solution add 0.25 g of
tetrahe.xylammonium hydrogen sulfate and 100 mL of methanol.
Inject 5 JlL of each solution.

The test is not valid unless, in the chromatogram obtained
with solution (3)J the resolution factor between the peaks due
to foscamet sodium and foscamet impurity B (disodium
(ethoxyoxydophosphanyl)formate) is at least 7.
For solution (1) allow the chromatography to proceed for at
least 2.5 times the retention time of the principal peak. In the
chromatogram obtained with solution (1) the area of any
secondary peak is not greater than the area of the principal
peak in the chromatogram obtained with solution (2) (0.2%)
and the sum of the areas of any such peaks is not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Bacterial endotoxins
The endotoxin limit concentration is 2 IV per mL,
Appendix XN C.

ASSAY
Carry out the method for liquidchromatography,
Appendix III D J using the following solutions in the mobile
phase containing (I) a solution of the infusion diluted to
contain 0.10% wlv of Foscamet Sodium and (2) 0.10% wlv
ofjoscamet sodium BPCRS.

The chromatographic conditions described under Related
esters may be used, but injecting 5 JIL of each solution.

Calculate the content of CNa30SPJ6H20 in. the infusion
using the declared content of CNa305P,6H20 infoscarnet
sodium BPCRS.

STORAGE
Foscamet Infusion should be stored at a temperature not
exceeding 30°. It should not be refrigerated.

FosinopriI Preparations III-705

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities B, C and D listed under
Foscamet Sodium.

Fosinopril Tablets
Action and use
Angiotensin converting enzyme inhibitor.

DEFINITION
Fosinopril Tablets contain Fosinopril Sodium.

The tablets comply with the requirements Slated underTablets and
with thefollowing requirements.

Content of fosinopril sodium, C3oH"sNN'a07P
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
50 mg of Fosinopril Sodium with 40 mL of water and filter.
Centrifuge, adjust the pH of the supernatant to 3.0 with
orthoplwsphorU: acidand filter. Wash the filter with several
quantities of dichkxomethane, collect the washings and
evaporate to dryness under a stream of air and dry the
residue for 10 minutes at 60° under vacuum. The infrared
absorption spectrum, Appendix II A, of the oily residue is
concordant with the reference spectrum of fosinopril sodium
(RS 472).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution test for tablets
and capsules, Appendix XII B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of waterJ at a temperature of 37°, as the
medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix III D J using the following solutions.

(1) After 30 minutes withdraw a sample of the medium and
filter. Use the filtered dissolution medium, diluted with water
if necessary, to produce a solution expected to contain
0.0005% wlv of Fosinopril Sodium.

(2) To 20 mg offosinapril sodium BPCRS add 6 mL of
methanol, dissolve with the aid of ultrasound and dilute to
100 mL with water. Dilute 1 volume of this solution to
40 volumes with water.
(3) 0.002% wlv each offosinapril sodium BPCRS and
2-[hydroxy/(4-phcnylbuty/)phosphinylj-a<etic acidBPCRS in
mobile phase.

CHROlo,lATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (IS ern x 4.6 mm) packed
with IXtafhcylsi/y/ sui", gelfor chromatography (5 ~m)(Waters

Nova-Pak is suitable).

(b) Use isocratic elution and the mobile phase described
below.
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(c) Use a flow rate of 3 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 215 om.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

36 volumes of a 0.2% wlv solution of onhophosphon'c acidand
64 volumes of acetonitrile Rl.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
fosinopril and 2-[hydroxyl(4-phenylbutyl)phosphinyl]-acetic
acid is at least 1.7.

DETERMINATION OF CONTENT

Calculate the total content of fosinopril sodium,
C3oH4.5NNa07P' in me medium from the chromatograms
obtained and using the declared content of C3oHt5NNa01P'
in fosinopn"' sodium BPCRS.

UMITS

The amount of fosinopril sodium released is not less than
80% (Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in a mixture of
20 volumes of acetonitrile Rl and 80 volumes of 0.2M urea
(solvent A).

(1) Dissolve a quantity of the powdered tablets containing
25 mg of Fosinopril Sodium with sufficient solvent A to
produce a solution containing 0.05% wlv of Fosinopril
Sodium.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.007% wlv offosinopril sodium BPCRS and 0.003% wlv
of fosinopril impurity A BPCRS.

(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 cm x 3.9 mm) packed
with octade<ylsily/ SIlica gelfor chromaUJgraphy (I0 urn)
(Bondclone CI8 or Hypersil ODS CI8 are suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 215 om.

(I) Inject 50 ll1. of each solution.

(g) Allow the chromatography to proceed for three times the
retention time of fosinopril.

MOBILE PHASE

22 volumes of 0.2% vlv solution of orthophospharic acidand
78 volumes of methanol Rl.
When the chromatograms are recorded under the prescribed
conditions, the relative retention with reference to fosinopril
(retention time, about 7.6 minutes) of impurity A is about"
0.5.

SYSTEM SUITABILITY

The "test is not valid unless, in the chromatogram obtained
with solution (3») the resolution between the peaks due to
fosinopril and fosinopril impurity A is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):
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identify any peak corresponding to impurity A (using solution
(3» and multiply the area of this peak by a correction factor
of 0.8;

the area of any peak corresponding to fosinopril impurity A is
not greater than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (5.0%);

the area of any other secondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any secondary peaks excluding
fosinopril impurity A is not greater than the area of principal
peak in the chromatogram obtained with solution (2) (1.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions in a mixture of 20 volumes of acetonim'{e Rl and
80 volumes of 0.2M urea (solvent B).

(I) To a quantity of the powdered tablets containing 50 mg
of Fosinopril Sodium add 400 mL of solvent B) mix and add
sufficient solvent B to produce 500 mL. Centrifuge an
aliquot of the solution and use the supernatant liquid.

(2) om% wlv offosinopn7 sodium BPCRS.

(3) 0.007% wlv offosinoprol sodium BPCRS and 0.003% wlv
of fosinopn7 impurity A BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution between the peaks due to
foainopril and fosinopril impurity A is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of C3QH4SNNa07P in the tablets using
the declared content of C3oHtsNNa07P infosinopn"l
sodium BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity A listed under FosinopriJ
Sodium.

Furosemide Injection
Furosemide Infusion

Action and use
Loop diuretic.

DEFINITION
Furosemide Injection is a sterile solution of furosemide
sodium, prepared by the interaction of Furosemide with
Sodium Hydroxide) in Water for Injections.

The inJection complies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of furosemide, C 12HIICIN20SS

95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless or almost colourless solution.
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IDENTIFICATION
A. The light absorption, Appendix II B, of solution (1) in the
Assay in the range 220 to 320 run exhibits two maxima, at
228 run and 271 nm.

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Alkalinity
pH, 8.0 to 9.3, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions prepared in the
mobile phase. Prepare the solutions immediately before use
and protect from light.

(1) Dilute a volume of the injection to produce a solution
containing 0.1% wlv of Furosemide.

(2) Dilute I volume of solution (I) '0 200 volumes.

(3) 0.00025% wlv of each offurosemideBPCRS and
furosemide impurity A EPCRS.
(4) 0.1% wlv of furosemide for peak identification EPCRS.
(5) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with ocrylsilyl silica gelfor chromatography (5 urn) (Symmetry
C8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 238 run.

(I) Inject 100 1'1. of each solution.

(g) Allow the chromatography to proceed for three times the
retention time of furosemide.

MOBILE PHASE

0.286% wlv of potassium dihydrogen phosphate and
0.357% wlv of ceuimide in water, adjusted to pH 7.0 using
6M ammonia (solution A).

30 volumes ofpropan-J-ol and 70 volumes of solution A.

When the chromatograms are recorded under the prescribed
conditions) the relative retentions with reference to
furosemide (retention time about 9 minutes) are: impurity C,
about 0.5; impurity A, about 0.8 and impurity D, about 1.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between me peaks due to
impurity A and furosemide is at least 4.0.

LIMITS

Identify any peak due to impurity C and impurity Dusing
solution (4) and multiply the area of the peak by a correction
factor of 1.4 and 2 respectively.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity C is not
greater than twice the area of the peak in the chromatogram
obtained with solution (2) (1.0%);

the area of any peak corresponding to impurity D is not
greater than 1.5 times area of the principal peak in the
chromatogram obtained with solution (5) (0.15%);

Furosemide Preparations 111-707

the area of any other secondary peak is not greater than
1.3 times the area of me principal peak in the chromatogram
obtained with solution (5) (0.13%);

the sum of the areas of any secondary peaks excluding
impurity C is not greater than the area of the peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard any peak with an area less than 0.5 times the area
of the principal peak in the chromatogram obtained with
solution (5) (O.D5%).

Bacterial endotoxlns
Carry out the testfor bacterial endotoxins, Appendix XIV C.
Dilute the injection with waterBET, ifnecessary, to contain
the equivalent of 10 mg of furosemide per mL (solution A).
The endotoxin limit concentration of this solution is 35 10 of
endotoxin per mL

ASSAY
Carry out the method for liqu;d chromatography,
Appendix III D, using the following solutions prepared in the
mobile phase. Prepare the solutions immediately before use
and protect from light.

(I) Dilute a quantity of the injection to produce a solution
containing 0.01% w/v of Furosemide.

(2) 0.01% wlv offurosemide BPCRS.

(3) 0.00025% wlv each offurosemide BPCRS and furosemide
impurity A EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions under Related substances
may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3) the resolution between the peaks due to
impurity A and furosemide is at least 4.0.

DETERJ\iINATION OF CONTENT

Calculate the content of furosemide, C12HIIC1N205S, in the
injection from the chromatograms obtained and using the
declared content of C12HIICIN20 jS, in furosemide BPCRS.

STORAGE
Furosemide Injection should be protected from light.

LABELLING
The strength is stated in terms of the equivalent amount of
furosemide in a suitable dose-volume.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Furosemide.

Furosemide Oral Solution
Action and use
Loop diuretic

DEFINITION
Furosemide Oral Solution is a solution of Furosemide in a
suitable flavoured vehicle.

The oralsolution complies with the requirements statedunder Oral
Liqw'ds and with the following reqmremems.

Content of furosemide, C12HIICINZOSS
95.0 to 105.0% of the stated amount.

IDENTlFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
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(1) Dilute a quantity of the oral solution withmethanol, if
necessary, to produce a solution containing 0.033% w/v of
Furosemide.
(2) 0.033% wlv ci furosemide BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating s-ilica gelFZ54 (MerckTLC Si 60 F254

plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 5 ern.

(e) After removal of the plate,dry in air and examine
immediately under ultraviolellight (254 rIm).

MOBILE PHASE

5 volumes of acetic add, 45 volumes of ethylacetate and
50 volumes of toluene.

CONFIR<\lATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and size to that in the
chromatogram obtained with solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinlty
pH, 7.0 to 9.0, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions prepared in the
mobilephase. Prepare the solutions immediately before use
and protectfrom light.
(I) Dilute a quantity of the oralsolution containing 20 mg of
Furosemide to 50 mL.
(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.00025% wlv of each offurosemide BPCRS and
furosemide impurity A EPCRS.

(4) 0.04% wlv offurosemideforpeak identification EPCRS.

(5) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with oety!si/yl silica gelfor chromatography (5 urn) (Luna C8 is
suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 1.0 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of238 nm.

(I) Inject 100 ~L of each solution.

(g) Allow the chromatography to proceed for three rimes the
retention time of furosemide.

MOBILE PHASE

0.286% wlv of potassium dihydrogen phosphate and
0.357% w/v of cettimide in water, adjusted to pH 7.0 using
6M ammonia (solution A).
30 volumes ofpropan-l-ol and 70 volumes of solution A.
When the chromatograms arerecorded under the prescribed
conditions, the relative retentions withreference to
furosemide (retention time about9 minutes) are: impurity C,
about 0.5; impurity A, about 0.8 and impurity D, about 1.5.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to

impurity A and furosemide is at least 4.0.

LIMITS

Identify anypeakdue to impurity C and impurity Dusing
solution (4) and multiply the area of the peak by a correction
factor of 1.4 and 2 respectively.
In the chromatogram obtained with solution (1):

the area of anypeakcorresponding to impurity C is not
greater than the area of the peak in the chromatogram
obtained with solution (2) (0.5%);

the area of any peaks corresponding to impurity A, B or D is
not greater thanhalf the area of the peakin the
chromatogram obtained with solution (2) (0.25%)j

the area of anyother secondary peak is not greater than twice
the area of the principal peakin the chromatogram obtained
with solution (5) (0.2%);

the sum of the areas of any oilier s«ondary peaks is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).
Disregard anypeakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Carry out the methodfor liquid chromatography,
Appendix III D, using the following solutions in the mobile
phase.
(1) To a weighed quantity of the oral solutioncontaining
20 mg of Furosemide, add 20 mL of 1M sodium hydroxide
and dilute to 100 mL with the mobilephase.Further dilute
I volumeof thissolutionto 5 volumes.

(2) 0.004% wlv of furosemide BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with oCladecyisl7y/ silica gelfor chromatography (3. 5 urn)
(Symmetry CI8 is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.
(c) Use a flow rate of 1.2 rnLper minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 228 nrn.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

30 volumes of acetonitrile and 70 volumes of a solution of
0.012% w/v of sodium dihydrogen orthophosphate, previously
adjusted to pH 4.2 with onhophosphotic acid.
When the chromatograms arerecorded under the prescribed
conditions the retention time of furosemide is about
3 minutes.

SYSTEM SUiTABIUTY

The test is not valid unless, in the chromatogramobtained
withsolution (2), the symmetry factor of the peakdue to
furosemide is between 0.8 and 2.0.

DETERMINATION OF CONTENT

Determine the weight permL of the oralsolution,
Appendix V G, and calculate the contentof
CI2HllClN20jS, weight in volume, using the declared
content of C 12HIlCIN20,S in furosemide BPCRS.
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STORAGE
Furosemide Oral Solution should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Furosemide.

Furosemide Tablets
Action and use
Loop diuretic.

DEFINITION
Furosemide Tablets contain Furosemide.
The tablets complywith the requirements stated under Tablets and
with thefo/llJWing requirements.

Content of furosemide, C 12HuClNzOsS

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.2 g
Furosemide with 300 mL ofO.IM sodium hydroxide for
10 minutes, add sufficient a.1M sodium hydroxide to produce
500 mL and filter. Dilute 5 mL to 250 mL with O.IM sodium
hydroxide. The light absorption, Appendix II B in Ute range
220 to 320 nm exhibits two maxima, at 228 om and
271 run.
B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
DIssolution
Comply with the dissolution test for tablets and capsules,
Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of phosphate buffer pH 5.8, at a temperature
of 37°, as the medium.

PROCEDURE

(1) After 45 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample, suitably diluted
with the dissolution medium if necessary, to produce a
solution expected to comain 0.001 % w/v of Furosemide at
the maximum at 277 nm, Appendix n B, using dissolution
medium in the reference cell.

(2) Measure the absorbance of a 0.001 % w/v solution of
furosemide BPCRS in the dissolution medium using
dissolution medium in the reference cell.

DETERJ\1INATlON OF CONTENT

Calculate the total content of furosemide, C12HIlCIN20 SS,
in the medium from the absorbances obtained and using the
declared content of Cl2HIICIN20SS in furosemide BPCRS.

LIMITS

The amount of furosemide released is not less than 75% (Q)
of the stated amount.

Related substances
Carry our the method for liquidchromatography,
Appendix III D, using the following solutions prepared in the
mobile phase. Prepare the solutions immediately before use
and protect from light.

Furosemide Preparations 111-709

(1) Shake a quantity of the powdered tablets containing
20 rng of Furosemide in sufficient mobile phase to produce
50 mL and mix with the aid of ultrasound for 15 minutes.

(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.00008% wlv of each ofjurosemide BPCRS and
furosemide impurity A EPCRS.
(4) 0.04% wlv offurosemideforpeak identification EPCRS.

(5) Dilute 1 volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with orty/siIYI silica gelfor chromarography (5 urn) (Symmetry
C8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of J mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 238 nm.

(t) Inject 100 ~L of each solution.

(g) AUow the chromatography to proceed for three times the
retention time of furosemide.

MOBILE PHASE

0.286% wlv of potassium dihydrogetl phosphate and
0.357% w/v of ceuimide in water, adjusted to pH 7.0 using
6M ammonia (solution A).

30 volumes of propan-l-oland 70 volumes of solution A.

When the chromatograms are recorded under Ute prescribed
conditions, the relative retentions with reference to
furosemide (retention time about 9 minutes) are: impurity C,
about 0.5; impurity A, about 0.8 and impurity D, about 1.5.

SYSTEM SUITABILITY

Identify any peak due to impurity C and impurity Dusing
solution (4) and multiply the area of the peak by a correction
factor of 1.4 and 2 respectively.

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and furosemide is at least 4.0.

LIMITS

In the chromatogram obtained with solution (1):

The area of any peak corresponding to impurity C is not
greater than 1.6 times the area of the peak in the
chromatogram obtained with solution (2) (0.8%);

the area of any peak corresponding to impurity D is nor
greater than twice the area of the principal peak in the
chromatogram obtained with solution (5) (0.2%);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (5) (0.2%);

the sum of the areas of any other secondary peaks is not
greater man the area of me peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an area Jess than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions prepared in the mobile phase. Prepare the solutions
immediately before use and protect from light.

(1) Shake a quantity of the powdered tablets containing
20 mg of Furosemide in sufficient mobile phase to produce
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20 mL, mix with the aid of ultrasound for 15 minutes and
filter, Dilute 1 volumeof the filtrate to 10 volumes.
(2) 0.01% wlv offurosemide BPCRS.
(3) 0.00025% wlv each offurosemide BPCRS and furosemide
impurity A EPCRS.

CHRQfo,lATOGRAPHIC CONDITIONS

The chromatographic conditionsstated underRelated
substances may be used, using an injection volumeof 20 ~L.

SYSTEM SUITABILITY

The test is not valid unless the resolution between the peaks
due to impurity A and furosemide is at least 4.0.

DETERMINATION OF CONTENT

Calculate the content of furosemide, C12HIlCLN20SS, in me
tablets from the chromatograms obtained and using the
declared content of CI2HIIC1N20SS, in furosemide BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listedunder Furosemide.

Fusidic Acid Cream
Action and use
Antibacterial.

DEFINITION
Fusidic Acid Cream contains Fusidic Acid in a suitable basis.
The cream romp/ies with the requirements stated under Topical
Semi-solid Preparations and with the following requirements.

Content of anhydrous fusidlc acid, C31~806
95.0 to 105.0% of the slated amount

IDENTIFICATION
A. Carry out the method for thin-layer chromatographyJ
Appendix III AJ using the following solutions.
(l) Disperse, with shaking, a quantity of the cream
containing the equivalent of 40 mg of anhydrous fusidic acid
in 10 mL of ethanol (96%), filter and use the filtrate.

(2) 0.5% wlv of diethanolamine fusidase BPCRS in ethanol
(96%).

(3) 0.05% wlv of potassium sorbate and 0.5% wlv of
diethandamine fusidau BPCRS in ethanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gelFzs« plate (Merck silica gel 60 F",
platesare suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 12.5 ern.

(e) After removal of the plate, dry in a current of airand
examine under ultraviolet light (254 nm).

MOBILE PHASE

2.5 volumes of methanol, 10 volumes of gladal acetic acid,
10 volumes of cyclohexane and 80 volumes of dichioromethane.

SYSTEM SUITABIUTY

The test is not validunless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in positionand size to thatin the
chromatogram obtainedwith solution (2).
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B. In the Assay, the chromatogram obtained with solution
(1) shows a peakwith the same retention time as the peak
due to fusidic acid in the chromatogram obtained with
solution (2).

TESTS
Acidity
pHJ 4.0 to 6.0J determined directly on the cream,
Appendix V L.

Related substances
Carry out the method for liquid chromawgraphYJ
Appendix ill DJ using the following solutions prepared in
Solution A.
Solution A 10 volumesof methanol, 40 volumes of
0.05M orthophosphoric acidand 50 volumes of acetonitrile.
(1) Disperse a quantity of the cream containing the
equivalent of 25 mg of anhydrous fusidic acid in 8 mL of
solution A, heat until the cream has dispersed and shake
vigorously for 15 minutes. Allow the mixture to cool to room
temperature and dilute to 10 mL. Further cool the mixture
to below 10" and filter (0.7-~m GMF Syringe filter is
suitable}, discarding the first few mL of filtrate, and allow to
reach room temperature.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dissolve the contentsof a vialofjwidie acid
impwity mixture EPCRS in 1.0 mL of solution A.
(4) 0.2% wlv ofjusidic acidfor peak identifican'on EPCRS.
(5) 0.0005% wlv of butylhydroxyanisok.
(6) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 nun) packed
with end-eapped oaade<y/silyl silica gelfor chromatography
(3.5 IU") (Waters Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow fate of 1.0 mL per minute.
(d) Use a column temperature of30".

(e) Use a detection wavelength of 235 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

1\Jfobile phase A 20 volumes of methanol, 40 volumes of
acetom·triJe and 40 volumes of 0.05Monhophosphonc acid.

Mobile phase B 20 volumes of methanol, 70 volumes of
aceumitrile, and 10 volumes ofO.05M orthophosphoric acid.

Time (MInutes) Mobile phase A Moblle phase B Comment
("/.v/v) (%vIY)

0-3 100 o isocraoc

3·28 100-->0 0--->100 linear gradient

28-33 c 100 isocraric
33-34 0-->100 100-->0 linear gradient

3..... 100 o re-equihbratjon

When the chromatograms arerecorded using the prescribed
conditions, the relative retentions withreference to fusidic
acid (retention time about 18 minutes) are:
butylhydroxyanisole, about 0.38; impurity AJ about 0.4;
impurity BJ about 0.5; impurity CJ about 0.6; impurity D,
about0.63; impurity N about 0.65; impurity F, about 0.7;
impurity GJ about 0.8; impurity HJ about 0.9; impurity I,
about 0.96; impurity K, about 1.18; impurity L, about 1.23
and impurity MJ about 1.4.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurities G and H is at least 1.5.

LIMiTS

Identify any peaks due to impurities C, D, F, G, I, K and M
using relative retentions and the chromatograms obtained
with solutions (3) and (4). Multiply the area of the peaks by
the following correction factors: impurities C and D, 0.7;
impurity F, 0.3; and impurities I and K, 0.6.

In the chromatogram obtained with solution (I):

the area of any peak due to impurity M is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (I %);

me area of any peak due to impurity G is not greater than
0.7 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.7%);

the area of any other secondary peak is not greater than half
the area of the principal peak in the chromatogram obtained
with solution (2) (0.5%);

the sum of the areas of any secondary peaks is not greater
than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2%).

Disregard any peak due to butylhydroxyanisole, any peak that
elutes before the retention time of this peak, and any peak
with an area less than the area of the principal peak in the
chromatogram obtained with solution (6) (0.1%).

ASSAY
Carry out the method for liquidchromalography,
Appendix ill D, using the following solutions prepared in
Solution A as described under Related substances.

(1) Disperse a quantity of the cream containing the
equivalent of 25 mg of anhydrous fusidic acid in 8 mL of
solution A, heat the mixture until the cream has melted and
shake vigorously for 15 minutes. Cool the mixture to room
temperature and dilute to J00 rot. Further cooJ the mixture
to below 10' and filter (0. 7-um GMF Syringe filter is
suitable), discarding the first few mL of filtrate, and allow to
reach room temperature.

(2) 0.03% wlv of diethondamine jusidate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions under Related substances
may be used with me following modification.

MOBILE PHASE

Time (Minutes) MobUe phase A Mobile phase B Conunent
riovlv) rID v/v)

0-3 100 0 [socratic

3-28 100 ..... 0 0..... 100 linear gradient

28-29 0..... 100 100_0 linear gradient

29-35 100 0 re-equilibralion

When the chromatograms are recorded using the prescribed
conditions, the retention time of fusidic acid is about
18 minutes.

DETERi\UNATlON OF CONTENT

Calculate the content of fusidic acid, C31HlS06 in the cream
using the chromatograms obtained and the declared content
of C31H4S06 in diethandamine fusidate BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous fusidic acid.

Fusidic Acid Preparations III-711

LW'URITIES
The impurities limited by me requirements of this
monograph include those listed under Fusidic Acid.

Fusidic Acid Eye Drops
Action and use
Antibacterial.

DEFINITION
Fusidic Acid Eye Drops are a sterile suspension of Fusidic
Acid in a suitable vehicle.

The eye drops comply with the requirements stated underEye
Preparations and with thefollowing requirements.

Content of anhydrous fusidle acid, C31H4S06
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Disperse, with shaking, a quantity of the eye drops
containing the equivalent of 20 mg of anhydrous fusidic acid
in 10 mL of ethanol (70%), filter and use the filtrate.

(2) 0.25% wlv of diethandamine fusidaie BPCRS in ethanol
(70%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC SIlica gd F2 54 plate (Merck silica gel 60 F",
plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~ of each solution.

(d) Develop the plate to 12.5 em.

(e) After removal of the plate, dry in a current of air and
examine under ultraviolet light (254 nm).

MOBILE PHASE

2.5 volumes of methanol, 10 volumes ofgle«:ial acetic add,
I 0 volumes of cyclohexane and 80 volumes of dichkromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) is similar in position and size to that in the
chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to fusidic acid in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 5.2 to 6.2, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions prepared in
Solution A.

Solution A 10 volumes of methanol) 40. volumes of a 0.05M
solution of onhoPhosplwric acidand 50 volwnes of acetonitrile.
(I) Disperse a quantity of the eye drops containing the
equivalent of 25 mg of anhydrous fusidic acid in 6 mL of
solution A and shake vigorously for 15 minutes, dilute to
10 mL. Add 0.5 g of potassium nitrate, shake for 5 minutes
and filter (0.7-~m glass microfiber syringe is suitable).

(2) Dilute 1 volume of solution (I) to 100 volumes.
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(3) Dissolve the contents of a vial ofjusidic acid
impurity mixture EPCRS in 1.0 mL of solution A.

(4) 0.2% w/v ofjusidk acidfar peak identificatian HPCRS.

(5) Dilute I volwne of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped oaadecylsi(yl silica gelfor chromatography
(3.5 pm) (Water.; Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(e) Use a flow fate of 1.0 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 235 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

J.Hobile phase A 20 volumes of methanol, 40 volumes of
acetonitrile and 40 volumes of O.OSM otthophosphonc acid.
lvlobile phase B 20 volwnes of methanol, 70 volumes of
acetonitrile) and 10 volumes of O.05M onhophospho,u acid.

Time (h-Unutes) MobUe phase A Mobile phase B Comment
(0/,vlv) ("I. vlv)

0-3 100 0 isocrarc

3-28 100--0 0__ 100 linear gradient

28-33 0 100 isocretk

33-34 0--->100 100__ 0 linear gradient

34-40 100 0 re-equilibrancn

When the chromatograms are recorded using the prescribed
conditions, the relative retentions with reference (Q fusidic
acid (retention time about 18 minutes) are: impurity A,
about 0.4; impurity B, about 0.5; impurity C, about 0.6;
impurity D, about 0.63; impurity N about 0.65; impurity F,
about 0.7; impurity G, about 0.8; impurity H, about 0.9;
impurity I, about 0.96; impurity K, about 1.18; impurity L,
about 1.23 and impurity M, about 104.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurities G and H is at least 1.5.

LIMITS

Identify any peaks due to impurities C, D, F, G, I, K and M
using relative retentions and the chromatograms obtained
with solutions (3) and (4). Multiply the area of the peaks by
the following correction factors: impurities C and D, 0.7;
impurity F, 0.3; and impurities I and K, 0.6.

In the chromatogram obtained with solution (1):

the area of any peak due to impurity I is not greater than
1.1 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.1%);

the area of any peaks due to impurities G and M is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1% of each);

the area of any peak due to impurity L is not greater than
0.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.4%);
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the sum of the areas of any secondary peaks is not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with. solution (2) (2.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions prepared in
Solution A as described under Related substances.

(1) Disperse a weighed quantity of the eye drops containing
the equivalent of 25 mg of anhydrous fusid.ic acid in 8 mL of
solution A, shake vigorously for 15 minutes, and dilute to
100 mI. Add O.5g of potassium nitrate, shake for 5 minutes
and filter (0.7-~m glass microfiber syringe is suitable),
discarding the first few mL of filtrate.

(2) 0.03% w/v of diethondamine fusidate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions under Related substances
may be used with the following modification.

MOBILE PHASE

Time (Minutes) Mobile phase A Mobile phase B Comment
(Ot. vlv) ("/0 vlv)

0-3 100 0 isocratic
3-28 100--->0 0__ 100 linear gradient

28-29 0---> lOll 100__0 linear gradient

29-35 100 0 re-equilibration

When the chromatograms are recorded using the prescribed
conditions, the retention time of fusidic acid is about
18 minutes.

DETERMINATION OF CONTENT

Determine the weight permL of the eye drops,
Appendix V G, and calculate the content of C3 1H4S06

weight in volume, using the declared content of C31H4S06 in
diethanolamine [usidate BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous fusidic acid.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Fusidic Acid.

Fusidic Acid Oral Suspension
Action and use
Antibacterial.

DEFINITION
Fusidic Acid Oral Suspension is a suspension of Fusidic Acid
in a suitable flavoured vehicle.

The oralsuspension complies with the requirements stated under
Oral Liquids and with thefollowing requirements.

Content of anhydrous fusidic acid, C31H480 6

95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity containing the equivalent of 0.1 g of
anhydrous fusidic acid add 5 mL of waterand extract with
three 10-mL quantities of dichloremahane. Wash the

I
J
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combined extracts with two lO-mL quantities of water, dry
with anhydrous sodiumsulfate, evaporate (0 dryness and
dissolve the residue in 1 mL of dichloromethane. The in..frared
absorption spectrum of the resulting solution, Appendix Il A, is
concordant wirh the reference spectrum of fusidic acid
(RS 166).

TESTS
Acidity
pH, 4.8 to 5.2, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in Solution A.

Solution A 10 volumes of methanol, 40 volumes of
0.05M onhoplwsphoric acid and 50 volumes of acetonitrile.

(I) Extract a quantity of the oral suspension containing the
equivalent of 25 mg of anhydrous fusidic acid with LWO

lO-mL quantities of dichloromethone, evaporate the combined
extracts to dryness and dissolve the residue in 10 mL of
solution A.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dissolve the contents of a vial ofjusidic acid
impurity mixture EPCRS in 1.0 mL of solution A.

(4) 0.2%_wiv offusidic acidfor peak identification EPCRS.
(5) Dilute I volume of solution (2) 1010 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-copped o"adecylsilyl silica gelfor chromawgraphy
(3.5 um) (Waters Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of235 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 20 volumes of methanol, 40 volumes of
acetonitrile and 40 volwnes of 0.05M orthophosphoric acid.
J\!Ioln1e phase B 20 volumes of methanol, 70 volumes of
acetonitrile, and 10 volumes ofO.05M onhophosphotic acid.

Time (hUnutes) Mobile phase A Mobile phase B Comment
(%vlv) ("10 vlv)

0-3 100 0 isocranc

3-28 100-->0 0-->100 linear gradient

28-33 0 100 isccratk

33·34 0 ..... 100 100-->0 linear gradient

34-40 100 0 re-equilibration

\'(/hen the chromatograms are recorded using the prescribed
conditions, the relative retentions with reference to fusidic
acid (retention time about 18 minutes) are: impurity A,
about 0.4j impurity B, about 05j impurity C, about 0.6j
impurity D, about 0.63j impurity N about 0.65j impurity F,
about 0.7j impurity G, about 0.8j impurity H, about 0.9j
impurity I, about 0.96j impurity K, about 1.18j impurity 1.,
about 1.23 and impurity M, about 104.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurities G and H is at least 1.5.

Fusidic Acid Preparations 111-713

UMITS

Identify any peaks due to impurities C, D, F, G, I, K and M
using relative retentions and the chromatograms obtained
with solutions (3) and (4). Multiply the area of the peaks by
the following correction factors: impurities C and D, 0.7j
impuricy F, 0.3; and impurities I and K, 0.6.

In the chromatogram obtained with solution (1):

the area of any peak due to impurity G is not greater than
1.1 times the area of the principal peak in the chromatogram
obtained with solution (2) (I.I %);

the area of any peak due to impurity .M is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (I %);

the area of any peak due to impurity F is not greater man
0.6 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.6%);

the area of any peak due to impurity A, B, C, D, I, K or L is
not greater than 0.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (05%)j

the area of any other secondary peak is not greater than twice
the area of the principal peak in me chromatogram obtained
with solution (5) (0.2%);

the sum of the areas of any secondary peaks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (2.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1 %).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the foUowing solutions prepared in
Solution A as described under Related substances.

(1) Extract a weighed quantity of me oral suspension
containing the equivalent of 25 mg of anhydrous fusidic acid
with two 40-mL quantities of dichloromethane, evaporate the
combined extracts to dryness, dissolve the residue in
solution A and dilute to 100 mL.
(2) 0.03% wlv of diethandamine fusidau BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions under Related substances
may be used with the following modification.

MOBILE PHASE

Time (Minutes) MobUe phase A MobUe phase B Comment
("/0 vfv) ("/0 vlv)

0-3 100 0 Iaocratic

3-28 100.....0 O~IOO linear gradient

28-29 0-->100 100-->0 linear gradient

29·35 100 0 re-equillbration

When the chromatograms are recorded using the prescribed
conditions, the retention time of fusidic acid is about
18 minutes.

DETE&'dINATION OF CONTENT

Determine the weight per mL of the oral suspension,
Appendix V G, and calculate the content of C31H4S06

weight in volume, using the declared content of C31H4S0 6 in
diethanolamine fusidate BPCRS.

STORAGE
Fusidic Acid Oral Suspension should be protected from light.
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LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous fusidic add.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underFusidic Acid.

Gabapentin Capsules
Action and use
Antiepileptic

DEFINITION
Gabapentin Capsulescontain Gabapentin.
The capsules comply w;lh the requirements stated under Capsules
and with thefollowing requirements.

Content of gabapentin, ~HI1NOl
95.0 to 105.0% of the stated amount.

IDENTIFICATION
The infrared absorption spearum of the content of the capsules
collected in ATR mode, Appendix II A, is concordant with
the reference spectrum obtained with gabapentin EPCRS.

TESTS
Dissolution
Comply with the duso/uu·on testfor tablets and capsules,
Appendix XIl Bi.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of 0.1M hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

Carryout themethod for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Mer 45 minutes withdraw a sample of the medium) filter
and dilute the filtrate withdissolution medium, ifnecessary,
to produce a solution expected to contain 0.011 % Wry of
Gabapentin.

(2) 0.011 % wlv of gabapentin EPCRS in the medium.

(3) 0.033% wlv of gabapentin EPCRS and 0.0016% wlv of
gabapentin ;mpun'ty A EPCRS in the medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsily/ silica gel (5 fUII) (Hypersil ODS is suitable).

(b) Use Isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of 210 nm.

(I) Inject 25 ~L of each solution.

MOBILE PHASE

1 volume of onhophospbonc acid, 22 volumesof
acewnitri/e RJ, 78 volumes of methanol Rl and 115 volumes
of a solution containing 1% wlv of ammonium dihydrogen
orthophosphate and 0.17% wlvof sodium decanesulfonau in
water. Adjust the pH to 4.4 with triethylamine.
When the chromatograms arerecorded under the prescribed
conditions, the retention times of gabapentin and impurity A
is about 6 minutes and 8.5 minutes respectively.
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SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between we peaks due to
gabapentin impurity A and gabapentin is at least 5.0.

DETERi\UNATION OF CONTENT

Calculate the total content of C9H17N0 2 in the medium
from the chromatograms obtained and using the declared
contentof CgH17N0 2 in gabapentin EPCRS.

LIMlTS

The amount of gabapentin released is not less than75% (Q)
of the statedamount.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in a mixture of
I volume of acetonitrile RJ and 9 volumes of water (solvent
A).

(I) Dissolve a quantity of the contents of the capsules
containing 0.5 g of Gabapentin in 20 mL of solventA. Add a
sufficient volume of the solventA to produce 25 mL and
filter.
(2) Dilute 1 volume of solution (I) to 100 volumes and
dilute 1 volumeof the resulting solution £0 10 volumes.
(3) 0.02% wlv each ofgabapentin EPCRS, gabapentin
impurity A EPCRS and gabapentin impurity B EPCRS.

CHROMATOGRAPHIG CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with dimethyloctylsilane (5 urn) (Hypersil MOS-2 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 210 run.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phase A O.OIM potassium dihydrogen onhophosphare
previously adjusted to pH 6.9 with a 10% w/vsolution of
potassium hydroxide.
Mobile phase B acewnitrt7e Ri.

Time Mobile Mobile Comment
(Minutes) phase A phaseD (%

(% v/v) v/v)

0-.5 100 0 isocratic
5-.15 100-.90 0-.10 linear gradient
15-.45 90-.70 10-.30 linear gradient
45-.55 70-.25 30-.75 linear gradient
55-.60 25 75 isocratic
60-.61 25-.100 75-.0 linear gradient
61-.70 100 0 re-equilibration

When the chromatograms arerecorded under the prescribed
conditions, the retention times relative to gabapentin
(retention time about 14 minutes) are: impurity B, about 1.1;
impurity A, about 2.6.

SYSTEM SUlTABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaksdue to
gabapentin and gabapentin impurity B is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):

J
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the area of any peak corresponding to gabapentin impurity A
is not more than0.4 times the area of the corresponding
peak in the chromatogram obtained with solution (3) (0.4%);

tile area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%);

the sum of the areas of aU the secondary peak is not greater
than 10 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);
Disregard anypeakwith an area less than half the area of the
principal peak in the chromatogram obtained withsolution
(2) (0.05%).

ASSAY
Mix and powder the contents of 20 capsules. Carry out the
method for liquid chromatography, Appendix ill D, using the
following solutions prepared in the mobilephase.
(1) Mixwith the aid of ultrasound, a quantity of the
powdered contents of the capsules containing 1.25 g of
Gabapentin with 150 mL of mobile phase, Add sufficient
mobilephase to produce 200 mL and filter.
(2) 0.625% wlv ofgabapentin EPCRS.
(3) 0.032.% w/v each of gabapentin EPCRS and gabapentin
impurity1B PCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 ern x 4.6 mm) packed
with ocradecylsilyl silica gel (10 urn) (Lichrosorb RP-18 is
suitable).
(b) Use isocratic elution and the mobile phase described
below. .

(c) Use a flow rare of 1 mL per minute.
(d) Use an ambient column temperature,

(e) Use a detection wavelength of210 nm.
(I) Inject 50 ~L of each solution.

MOBILE PHASE

10 volumes of acetonitrile Rl, 35 volumes of methanol Rl,
55 volumes of waterand O. I volumes of a mixture containing
0.35% w/v of potassium dihydragen orthophosphate and
0.73% wlv of disodium hydrogen orthophosphate previously
adjusted to pH 7.0 with either orthophosphork acid or a
10% wlv solution of potassium hydroxide.
When the chromatograms are recorded underthe prescribed
conditions, the retention times of gabapentin and impurity A
areabout 3 minutes and 10 minutes respectively.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to
gabapentin and impurity A is at least 10.0.

DETERMINATION OF CONTENT

Calculate the contentof C9HI7N0 2 in the capsules using the
declared content of gabapentin in gobapentin EPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, Band E listedunder
Gabapentin.

Gabapentin Preparations III-715

Gabapentin Oral Solution
Action and use
Antiepileptic.

DEFINmON
Gabapentin Oral Solutioncontains Gabapentin.
The oralsolution complies with the requirements statedunder Oral
Liquids and with thefollowing requirements.
Content of gabapentin, C9H1,NOz
95.0 to J05.0%of the statedamount.

IDENTIFICATION
A. Carry out the methodfor thin-layer chromatography,
Appendix m A, using the following solutions in methanol.
(1) Dilute a quantity of the oral solution to produce a
solution containing 0.025% wlv of Gabapentin.
(2) 0.025% wlv of gabapentin EPCRS.
(3) 0.025% wlv each of gabapenrin EPCRS and
vigabaoinBPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 8 ern.

(e) After removal of the plate,dryat J05°, spray with
ninhydn·n solution R4 and heat at 105° for 2 minutes.
Examine in daylight.

MOBILE PHASE

2 volumes of methanol, 3 volumes of acetonitrile and
15 volumes of 0.05M potassium dihydrogen orthophosphate,
adjusted to pH 6.3 with potassium hydroxide so/ution.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.
CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).
B. In the Assay, the principal peakin the chromatogram
obtained with solution (1) shows a peakwith the same
retention time as the principal peak in the chromatogram
obtained withsolution (2).

TESTS
Acidity or alkalinity
pH, 6.0 to 7.5, Appendix V L.
Gabapentin impurity A
Carry out the methodfor liquid chromatography,
Appendix ill D, using the following solutions in water.

(1) Dilute a quantity of the oral solution to produce a
solution containing 0.25%wlv of Gabapentin.
(2) 0.001 % w/v ofgabapentin impurity A EPCRS.

(3) 0.05% w/v of each of methyl4-hydoxybenzoate and
gabapentin impurity A EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 ern x 2.0 mm) packed
with end-capped octade<y/sily/ silica gelfor chromatography
(1.7 urn) (Kinerex CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flowrate of 0.4 mL perminute.
(d) Use a column temperature of 40°.
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(e) Use a detection wavelength of 210 om.

(I) Inject 1.5 ~L of each solution.

MOBILE PHASE

95 volumes of acetonitrile Rl and 405 volumes of a
0.154% wlvsolution of ammonium acetate in water.

SYSTEM SUITABIUTY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution between the peaks due to
methyl 4-hydrozybenzoate and gabapentin impurity A is not
less than 1.5.

LiMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding (0 impurity A is not
greater than the area of the principal peak in me
chromatogram obtained with solution (2) (0.4%).

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in mobile
phase A.

(1) Dilute a quantity of the oralsolution to produce a
solution containing0.5% w/v of Gabapentin.
(2) Dilute I volwne of solution (I) to 100 volwnes and
dilute 1 volume of the resultingsolution to JO volumes.
(3) 0.05% wlv each of gabapentin EPCRS and gabapentin
impurity B EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 2.0 mm) packed
with end-capped phet1Ylelhyl silica gelfor chromatography (4 urn)
(Synergi Polar RP is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rateof 1 mL per minute.
(d) Use a column temperature of 50°.

(e) Use evaporative light scattering detection using a flow
rate of 1.3 Iitres per minute and an evaporator temperature
of 60°.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.063% w/v of ammonium formate in water,
adjusted to pH 3.2 withfonnic acid.
Mobile phase B acetonitrile.

Time Mobllo phaseA MobilephaseB Comment

(Minutes) (%vtv) (%vJv)

0-, 99 isocfalic

1-7 99-.+40 1->60 lineargradient

7-8 40 60 isoaalic

8-" 4!H99 ....t lineargradient

9-18 99 re-eql/llibratioo

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
gabapentin and impurity B is not less man 6.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.1 %);
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the sum of the areas of all the secondary peaks is not greater
than 10 times the area of the principal peak if the
chromatogram obtained with solution (2) {1.0%};

Disregard any peak with an arealess than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.05%).

ASSAY
Carryout the method for liqm·d chromatography,
Appendix ill D, using the following solutions.

(J) Dilute a weighed quantityof the oral solution with
sufficientwater to produce a solution containing 0.25% wlv
of Gabapentin.
(2) 0.25% wlv of gabapentin EPCRS in water.

(3) 0.25% wlv of gabapentin EPCRS and 0.06% w/v of methyl
parahydroxybenzoote in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with oct4decy/si/yl silica gelfor chromatagraphy (5 urn) (Eclipse
XDB C-18 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of2.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of211 om.

(I) Inject 5~ of each solution.

MOBILE PHASE

2.5 volumes of onhophosphoric acid, 200 volumes of
acetonitrile Rl and 800 volumes of 0.006M sodium
heptanesu!fonate.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to

gabapentin and methylparahydroxybenzoate is at least 10.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral solution,
Appendix V G, and calculate the content of CgHl1N0 2J

weight in volume) using the declared content of C9H17N 0 2

in gabapentin EPCRS.

IMPURITIES
The impurities limited by the requirements of this
monographinclude impurities A and B listed under
Gabapentin.

Gabapentin Tablets
Action and use
Antiepileptic.

DEFINITION
Gabapentin Tablets contain Gabapentin.
Thetablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of gabapentin, ~HI7N02
95.0 to 105.0% of the stated amount.

IDENTIFICATION
The infrared absorption spearum of the powderedtablets
collected in ATR mode, AppendixII A, is concordant wilh
the reference spectrum obtained with gabapentin EPCRS.
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TESTS
Dissolution
Comply with. the dissolution us; for tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mt. of 0.1'1 hydrochloric acid, at a temperature of
37 0

.) as the medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with dissolution
medium if necessary, to produce a solution expected to
contain 0.0 II % wlv of Gabapentin.

(2) 0.011 % wlv of gabapentin EPCRSin 0.1'1 hydrochloric
acid.
(3) 0.033% wlv ofgabapentin EPCRSand 0.0016% wlv of
gabapentin implIn"ty A EPCRS in the medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl silica gel (5 pm) (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of210 nm.

(I) Inject 25 pL of each solution.

MOBILE PHASE

1 volume of orthophosphork acid, 22 volumes of
acetonitrile Rl, 78 volumes of methanol Rl and lIS volumes
of a solution containing 1% w/v of ammoniumdihydrogen
orthophosphate and 0.17% w/v of sodium decanesulfonate in
water. Adjust the pH to 4.4 with triethylamine.
When the chromatograms are recorded under the prescribed
conditions, the retention times of gabapentin and impurity A
is about 6 minutes and 8.5 minutes respectively.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)) the resolution between the peaks due to
gabapentin impurity A and gabapentin is at least 5.0.

DETER.L\UNATION OF CONTENT

Calculate the total content of C9H17N 0 2 in the medium
from the chromatograms obtained and using the declared
content of C9H17N 0 2 in gabapentin EPCRS.

LIMITS

The amount of gabapentin released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix III D) using the following solutions in a mixture of
I volume of acetonitrile RJ and 9 volumes of Waler (solvent
A).

(I) Disperse a quantity of powdered tablets containing 0.5 g
of Gabapentin in 20 mL of solvent A. Add a sufficient
volume of the solvent A to produce 25 mL and filter.

(2) Dilute 1 volume of solution (1) to 100 volumes, dilute
I volume of the resulting solution to 10 volumes.

Gabapentin Preparations 111-717

(3) 0.02% w/v each of gabapentin EPCRS, gabapentin
impurity A EPCRSand gabapentin impurity B EPCRS.

CHROi\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with dimethylocty/silane (5 pm) {Hypersil MOS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minure.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 210 nm.

(I) Inject 50 ul., of each solution.

MOBILE PHASE

~Iobile phase A O.OlM potassium dihydrogen orthophosphate
previously adjusted to pH 6.9 with a 10% w/v solution of
potassium hydroxide.

~Iob;le phase B acetonitrile R1.

Time Mobile Mobile Comment
(Minutes) pbaseA phase B (%

(% v/v) v/v)

0-->5 100 0 isocratic

5-->15 100-->90 0-->10 linear gradient

15-->45 90-->70 10-->30 linear gradient

45-->55 70-->25 30-->75 linear gradient

55-->60 25 75 isocratic

60-->61 25-->100 75-->0 linear gradient

61-->70 100 0 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the retention times relative to gabapentin
(retention time about 14 minutes) are: impurity B, about 1.1;
impurity A, about 2.6.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to and
gabapentin and gabapentin impurity B is at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to gabapentin impurity A
is not greater than 0.4 times the area of the corresponding
peak in the chromatogram obtained with solution (3) (0.4%};

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1 %);

the sum of the areas of all the secondary peak is not greater
than 10 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix III D, using the following
solutions.

(1) Shake a quantity of powdered tablets containing 1.25 g of
Gabapentin in 150 mL of mobile phase, add sufficient
mobile phase to produce 200 mL and filter.

(2) 0.625% wlv of gabapentin EPCRSin mobile phase.

(3) 0.032% wlv each ofgabapentin EPCRS and gabapen,;n
impurity A EPCRS.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyisilica gel (10 11m) CJ.tBondapak C-18 is
suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of21O om.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

10 volumes of acetonitrile Rl, 35 volumes of methanol RJ,
55 volumes of waterand 0.1 volumes ofa mixture containing
0.35% w/v of potassium dihydrogen orthophosphate and
0.73% wlv of disodium hydrogen orthophosphate previously
adjusted to pH 7.0 with either otthophosphotic acid or a
10% wlvsolution of potassium hydroxide.

When me chromatograms are recorded under the prescribed
conditions, the retention times of gabapentin and impurity A
are about 3 minutes and 10 minutes respectively.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
gabapentin and impurity A is at least 10.0.

DETERi\UNATION OF CONTENT

Calculate the content of C9HI7N02 in the tablets using me
declared content of gabapentin in gabapenu'n EPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, Band E listed under
Gabapentin.

Galantamine Oral Solution
Action and use
Cholinesterase inhibitor; treatment of Alzheimer's disease.

DEFINITION
Galantamine Oral Solution is a solution containing
Galantamine Hydrobromide in a suitable aqueous vehicle.

The oralsolution complies with the requirements statedunderOral
Liquidsand with thefollowing requirements.

Content of galantamlne, CI7HzlNOJ
95.0 to 105.0% of the stated amount.

IDENflFICATION
A. Carry out me method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) To a volume of the oral solution containing me
equivalent of2 mg of galantamine, add 10 mL of acetonitn"le,
centrifuge and use the supernatant liquid.

(2) 0.026% wlv of galantamine hydrobromide BPCRS in
acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to Scm.
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(e) After removal of the plate, dry in air and spray with
potassium iodobisnnuhate solution, then immediately with
hydrogen peroxide solution (3 jA>1 ,em). Examine the plate in
white light.

MOBILE PHASE

1 volume of glacial acetic acid, 4 volwnes of butan-l-ol and
5 volumes of water.

CONFIRMATION

The principal spot in me chromatogram obtained with
solution (I) is similar in position, colour and size to that in
me chromatogram obtained with solution (2).

B. In me Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) is similar [Q

that of me peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 4.0 to 6.0, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in methanol
(50%).

(I) Dilute a volwne of the oral solution containing the
equivalent of 0.1 g of galantamine to 100 mL.
(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.05% w/v of gakuuamine naturalfor system
suitabil'iy EPCRS.
(4) 0.05% wlv of galantamine synthetic for system
suitability EPCRS.

(5) 0.1% w/v of galantammehydrobromide
impuritystandardBPCRS.
(6) Dilute 1 volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 ern x 4.6 mm) packed
with end-capped oClodecy/silyl amorphous orgonosilica polymerfor
chromatography (3.5 urn) (Waters XTerra MS CIS is
suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 55".

(e) Use a detection wavelength of 230 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA 5 volumes of methanoland 95 volwnes of a
solution containing 0.079% wlv of disodium hydrogen
onhophosphate dihydrate and 0.246% wlv of sodium dihydrogen
onhophosphate.

Mobile phaseB acetonitrile.

Time (Minutes) Mobile phase A Mobile phase B Comment
(% vlv) (%vlv)

0-. 100 0 isocratic

6-20 100-095 O~5 linear gradient

20-35 95-085 5-015 linear gradient

35·50 85-080 15-020 linear gradient

50-51 80-0100 20-00 linear gradient

51-60 100 0 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
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galantamine (retention time about 18 minutes) are:
impurity E, about 0.3; impurity 2, about 0.4; impurity 1,
about 0.6; impurity C; about O.R; impurity B, about 1.1;
impurity A, about 1.5 and impurity D, about 1.9.

SYSTEM. SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), me resolution between the peaks due to
impurity C and galantamine is at least 4.5.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to:

impurities A and E using the chromatogram obtained with
solution (3) and the chromatogram supplied with galantamine
naturalfor system suitabl7ity EPCRSj
impurities C and D using the chromatogram obtained with
solution (4) and the chromatogram supplied with gakmtamine
synthetic for system suitability EPCRSj

impurities B, 1, and 2 using the chromatogram obtained with
solution (5) and the chromatogram supplied with galantamine
hydrobromide impw;ly standard BPCRS.
Multiply the area of any peak corresponding to impurity A
by a correction factor of 0.5.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity E is not
greater than 1.2 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.6%);

the area of any peak corresponding to impurity B, C, D, I,
or 2 is not greater than the area of the principal peak in the
chromatogram obtained 'with solution (2) (0.5% of each);

the area of any other secondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of all secondary peaks is not greater than
3 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.5%).

Disregard any peak with an area less than the area of the
principal peak in me chromatogram obtained with solution
(6) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

Solution A 0.4% wlv potassium dihydrogen orthophosphate,
adjusted to pH 6.5 with 5M sodium hydroxide.
(I) To a weighed quantity of the oral solution containing the
equivalent of 25 mg of galantamine add 10 mL of methanol,
and add sufficient of solution A to produce 50 mL. Dilute
1 volume of this solution to 10 volumes with solution A.

(2) Dissolve 16 mg of galantamine hydrobromide BPCRS in
5 mL of methanol, and dilute to 25 mL with solution A.
Dilute 1 mL of the resulting solution to 10 volumes with
solution A.
(3) 0.05% wlv ofgalantamine synthetic for system
suitability EPCRS in methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-copped o<tode<y/silyl amorphous organosilka polymer for
chromatography (3.5 urn) (Waters XTerra MS C 18 is
suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

Galantamine Preparations 111-719

(d) Use a column temperature of 55°.

(e) Use a detection wavelength of230 nm.

(f) Inject 20 J.lL of each solution.

MOBILE PHASE

5 volumes of methanol and 95 volumes of a solution
containing 0.079% wlv of disodium hydrogen orthophosphate
dihydrate and 0.246% wlv of sodium dihydrogen orthophosphate.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity C and galantamine is at least 4.5.

DETERMINATION OF CONTENT

Determine the weight permL of the oral solution,
Appendix V G, and calculate me content of CI7H21NOJJ in
the oral solution using the declared content of Cl7H21N03 in
galamamine hydrobromide BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of galantamine.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A to E listed under
Galamamine Hydrobromide and:

I. galantamine-N-oxide

HO

2. Q-demethyJgalantamine

Galantamine Prolonged-release Capsules
Galantamine Prolonged-release Capsules from different
manufacturers, whilst complying with the requirements of the
monograph, are not interchangeable unless otherwise justifiedand
authorised.

Acdon and use
Cholinesterase inhibitor; treatment of Alzheimer's disease.

DEFINITION
Galantamine Prolonged-release Capsules contain
Galantamine Hydrobromide. They are formulated so that the
medicament is released over a period of several hours.
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PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of galantamine. The dissolution profile
reflects the in vivo performance which in tum is compatible
with the dosage schedule recommended by the manufacturer.

The capsules comply with the requirements statedunder Capsules
and with thefollowing requirements.

Content of galantamine, Cl1H21NOl

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) To a quantity of the powdered capsule contents
containing the equivalent of 4 mg of galantamine, add 10 mL
of acetonitrile and mix with the aid of ultrasound for
45 minutes. Centrifuge and use the supernatant liquid.

(2) 0.05% wlv of galantomine hydrobromide BPCRS in
acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to Scm.

(e) After removal of the plate, dry in air and spray with
potassium iodobismumate solution, then immediately with
hydrogen peroxide so/mion (3 percenV. Examine the plate in
white light.

MOBILE PHASE

1 volume of gkuiaJ acetic acid, 4 volumes of butan-l-ol and
5 volumes of warer.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) is similar in position, colour and size to that in
the chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions prepared in
methanol (50%).
Forcapsules comoining less than 24 mg of galantamine
(1) To 5 whole capsules add a quantity of acetonitrile that is
equivalent to 20% of the volume of the flask and stir for
30 minutes. Add a quantity of mahand equivalent to 30% of
the volume of the flask and stir for a further 30 minutes.
Add a quantity of 1Msodium hydroxide equivalent to 5% of
the volume of the flask and mix with the aid of ultrasound.
Dilute with methanol to produce a solution containing the
equivalent of 0.08% w/v of galantamine and filter (a 0.70-llm
glass filter is suitable).

Forcapsules containing 24 mg or more of galantamine
(I) To 7 whole capsules add a quantity of acetonitrile
equivalent to 20% of the volume of the flask and stir for
30 minutes. Add a quantity of methanol equivalent to 30% of
the volume of the flask and stir for a further 30 minutes.
Add a quantity of 1Msodium hydroxide equivalent to 5% of
the volume of the flask and mix with the aid of ultrasound.
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Dilute with methanol to produce a solution containing the
equivalent of 0.08% w/v of galantamine and filter (a 0.70-J.lffi
glass filter is suitable).

(2) Dilute I volume of solution (I) [0 200 volumes.

(3) 0.05% w/v of galantamine naturalfor system
suitability EPCRS.
(4) 0.05% wlv ofgaiantamine synrheric for system
suitability EPCRS.
(5) 0.1% wlv of galantamine hydrobromide
impun'ty standard BPCRS.

(6) Dilute 1 volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC COND1TIONS

(a) Use a stainless steel column (IO cm x 4.6 mm) packed
with end-copped oCladecylsr"'yl amorphous organosl7ica polymer for
chromatography (3.5 urn) (Waters XTerra MS CIS is
suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 55°.

(e) Use a detection wavelength of 230 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

1\Jlobile phase A 5 volumes of methanol and 95 volumes of a
solution containing 0.079% wlv of disodium hydrogen
orthophosphate dihydrate and 0.246% wlv of sodium dihydrogen
orthophosphate.
Mobile phase B acetonitrile.

Time (MInutes) Mobile phase A MobUe phase B Comment
("10 vlv) (%vlv)

0-. 100 0 isocranc
6-20 100..... 95 0~5 linear gradient

20-35 95.....85 5..... 15 linear gradient

35-50 85-80 15..... 20 linear gradient

50-51 80_100 20 .....0 linear gradient

51-60 100 0 re-equjlibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
galantamine (retention time about 18 minutes) are:
impurity EJ about 0.3; impurity 2, about 0.4; impurity l ,
about 0.6; impurity C, about 0.8; impurity B, about 1.1;
impurity A, about 1.5 and impurity D, about 1.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurity C and galamamine is at least 4.5.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (I) corresponding to:

impurities A and E using the chromatogram obtained with
solution (3) and the chromatogram supplied with galantamine
natural for system suitability EPCRS;

impurities C and D using the chromatogram obtained with
solution (4) and the chromatogram supplied with galantamine
synthetic for system suitability EPCRS;

impurities B, I, and 2 using the chromatogram obtained with
solution (5) and the chromatogram supplied with galantamine
hydrobromide impurity standard BPCRS.
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Multiply the area of any peak corresponding to impurity A
by a correction factor of 0.5.

(b) Use isocratic elution and the mobile phase descnbed
below.

(c) Usc a flow rate of 1.5 mL per minute.

2. G-demethylgalamamine

1. galantamine-N-oxide

(d) Use a column temperature of 55°.

(e) Use a detection wavelength of230 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

5 volumes of methanol and 95 volumes of a solution
conraining 0.079% wlv of disodium hydrogen onhophosphare
dihydrate and 0.246% w/v of sodium dihydrogen orthophosphate.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity C and galantamine is at least 4.5.

DETER.t\lINATION OF CONTENT

Calculate the content of C17H2IN03 in the capsules using
the declared content of C17H21N03 in galantamine
hydrobromide BFCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of galantamine.

IMPURlTffiS
The impurities limited by the requirements of this
monograph include impurities A to E listed under
Gakmtamine Hydrobromide and:

W'O·
I

Me

HO

Galantamine Tablets

DEFINITION
Galantamine Tablets contain Gelantamine Hydrobromide.

The tablets comply with me requirements stared underTablets and
Wlih thefollowing requirements.

Content of galantamine, C17H21N03

95.0 to 105.0% of the stated amount.

. Action and use
Cholinesterase inhibitor; treatment of Alzheimer's disease.

In the chromatogram obtained with solution {I}:

the area of any peak corresponding to impurity 1 is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.75%);

the area of any peak corresponding to impurity E is not
greater than 1.2 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.6%),

the area of any peak corresponding to impuricy B or
impurity 2 is not greater than the area of the principal peak
in the chromatogram obtained with solution (2) (0.5% of
each);

the area of any peak corresponding to impurity C or
impurity D is not greater than 0.8 times the area of the
principal peak in the chromatogram obtained with solution
(2) (0.4% of each);

the area of any ocher secondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of me areas of all secondary peaks is not greater than
5 times me area of the principal peak in the chromatogram
obtained with solution (2) (2.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(6) (0.1%).

ASSAY
Carry out the method. for liquid chromatography,
Appendix III D, using the following solutions.

Solution A 0.4% wlv potassium dihydrogen orthophosphau,
adjusted to pH 6.5 with 5M sodium hydroxide.
For capsules containing less than 24 mg oj galantamine
(I) To 5 whole capsules add a quantity of acetonitrile that is
equivalent to 20% of the volume of the flask and stir for
30 minutes. Add a quantity of methanol equivalent to 30% of
the volume of the flask and stir for a further 30 minutes.
Add a quantity of 1M sodium hydroxide equivalent to 5% of
the volume of the flask and mix with the aid of ultrasound.
Dilute with methanol to produce a solution containing the
equivalent of 0.08% wlv of galantamine and filter (a 0.70-J.lm
glass filter is suitable). Dilute 1 volume of me filtrate to
10 volumes with methanol (50%).

For capsules containing 24 mg or more oj galantamine
(I) To 7 whole capsules add a quantity of acetonitrile
equivalent to 20% of me volume of the flask and stir for
30 minutes. Add a quantity of me/hanoi equivalent to 30% of
the volume of the flask and stir for a further 30 minutes.
Add a quantity of 1M sodium hydroxide equivalent to 5% of
the volume of the flask and mix with me aid of ultrasound.
Dilute with methanol to produce a solution containing the
equivalent of 0.08% wlv of galantamine and filter (a 0.70·~m

glass filter is suitable). Dilute I volume of the filtrate to
10 volumes with methanol (50%).
(2) 0.1 % wlv of galantamine hydrobromide BFCRS in
solution A. Dilute I volume to 10 volumes with methanol
(50%).

(3) 0.05% wlv of galantamine synrhetic for system
suitability EFCRS in me/hanoi (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-capped ocradecylsi/yl amorphous organosuica polymer for
chromatography (3.5 urn) (Walers XTerra MS C 18 is
suitable).
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IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) To a quantity of powdered tablets containing the
equivalent of 4 mg of galantamine, add 10 mL of acetonitrile
and mix with the aid of ultrasound for 45 minutes.
Centrifuge and use the supernatant liquid.

(2) 0.05% wlv of galanramine hydrabromide BPCRS in
acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 8 em.

(e) After removal of the plate, dry in air and spray with
potassium iodobismuthate solution, then immediately with
hydrogen peroxide solution (3 per cent). Examine the plate in
white light.

MOBILE PHASE

1 volume of glacial acetic acid, 4 volumes of butan-l-ol and
5 volumes of water.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position, colour and size to that in
the chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) is similar to
that of the peak in the chromatogram obtained with
solution (2).

TESTS
DIssolution
Comply with the dissolution test for tablets and capsules,
Appendix xn B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 500 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

(1) After 45 minutes withdraw a sample of the medium, filter
and dilute with water, if necessary, to produce a solution
containing the equivalent of 0.0008% w/v of galantamine.
Measure the absorbance of this solution in a 5-cm cell, at
288 nm, Appendix II B, using water in the reference cell.

(2) 0.001% wlv of galanramine hydrobromide BPCRS in water.
Measure the absorbance of this solution in a 5-cm cell, at
288 nm, Appendix II B, using water in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of galantamine, C 17H2 IN 0 3, in
me medium from the absorbances obtained and using the
declared content of C I7H2 1NOJ in galantamine
hydrobromide BPCRS.

LIMITS

The amount of galantamine released is not less than 75%
(Q) of the stated amount.

Related substances
Carry out me method for liquidchromatography,
Appendix III D, using the following solutions in methanol
(50%).
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(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing the equivalent of 0.1 g of
galantamine with 50 ml., Dilute to 100 rnl, mix and filter
through a 0.45-Jlm nylon filter.

(2) Dilute I volume of solution (I) [0 200 volumes.

(3) 0.05% wlv of gakmtaminenaturalfor system
suitability EPCRS.

(4) 0.05% w/v ofgalamamine synthetic for system
suitability EPCRS.

(5) 0.1 % wlv ofgalontamine hydrobromide
impuritystandardBPCRS.
(6) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (10 em x 4.6 mm) packed
with end-capped ottadecylsilyl amorphous organosilica polymer for
chromatography (3.5 pm) (Waters XTerra MS CI8 is
suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 55°.

(e) Use a detection wavelength of 230 run.

(f) Inject 20 ul., of each solution.

MOBILE PHASE

Mobile phaseA 5 volwnes of methanol and 95 volumes of a
solution containing 0.079% wlvof disodium hydrogen
onhuphosphate dihydrate and 0.246% wlv of sodium dihydrogen
orthophosphate.

Mobl1e phaseB acetonitrile.

Time (Minutes) MobUe phase A MobUe phase B Comment
(%vlv) (%vlv)

0-. 100 0 isocratic
6-20 lOO-->95 O~5 linear gradient

20-35 95-->85 5-->15 linear gradient

35-50 85-->80 15-->20 linear gradient

50-51 80-->100 20-->0 linear gradient

51-60 100 0 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
galantamine (retention time about 18 minutes) are:
impurity E, about 0.3; impurity 2, about 0.4; impurity I,
about 0.6; impurity C, about 0.8; impurity B, about 1.1;
impurity A, about 1.5 and impurity D, about 1.9.

SYSTEM SUlTABlUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurity C and galantamine is at least 4.5.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (I) corresponding to:

impurities A and E using the chromatogram obtained with
solution (3) and the chromatogram supplied with galantamine
naturalfor system suitability EPCRS;

impurities C and D using the chromatogram obtained with
solution (4) and the chromatogram supplied with galantamine
synthetic for system suitabIlity EPCRS;

impurities B, 1, and 2 using the chromatogram obtained with
solution (5) and the chromatogram supplied with galantamine
hydrobromide impurity standard BPCRS.
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OH

2. D-demethylgalantamine

1. galantamine-N-oxide

DEFINITION
Gemfibrozil Capsules contain Gemfibrozil.

The capsules comply with the requirements stated underCapsules
and with thefollowing requirements.

Content of gemfibroztl, C 1sHn 0 3

95.0 to 105.0% of the stated amount.

Action and use
Fibrate lipid-regulating drug.

Gemfibrozil Capsules

HO

MOBILE PHAS'E

5 volumes of methanol and 95 volumes of a solution
containing 0.079% wtv of disodium hydrogen orthophosphate
dihydrate and 0.246% wlv of sodium dihydrogen onhophosphate.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity C and gaIantamine is at least 4.5.

DETERMINATION OF CONTENT

Calculate the content of C17H21NOJ in the tablets using the
declared content of C 17H2 INOJ in gakmtamine
hydrobromide BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of galantamine.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A to E listed under
Ga/antamine Hydrobromide and:

N+,O·,
Me

IDENTIFICATION
Shake a quantity of the contents of the capsules containing
about 0.5 g of Gemfibrozil with 10 mL of n-hexane for
10 minutes, filter through a filter paper previously washed
with 20 mL of n-hexane, evaporate the filtrate to dryness on a
water bath and then dry over silica gelat a pressure of 2 kPa

In the chromatogram obtained with solution (I):

Multiply the area of any peak corresponding to impurity A
by a correction factor of 0.5.

the area of any peak corresponding to impurity 1 is not
greater than 1.8 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.9%);

me area of aoy peak corresponding lO impurity E is not
greater than 1.2 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.6%);

the area of any peak corresponding to impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to impurity C or
impurity D is not greater than 0.8 times the area of the
principal peak in the chromatogram obtained with solution
(2) (0.4% of each);

me area of any peak corresponding [Q impurity 2 is not
greater than 0.6 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any other secondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of all secondary peaks is not greater than
4 times the area of the principal peak in the chromatogram
obtained with solution (2) (2.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(6) (0.1%).

ASSAY
Carry Out the method for liquidchromatography,
Appendix III D, using the following solutions.

Solution A 0.4% wlv potassium dihydrogen orthophosphate,
adjusted to pH 6.5 with 5M sodium hydroxide.
(I) To 10 whole tablets add 50 mL of methanol, and mix
with the aid of ultrasound for 15 minutes. Add 75 mL of
solution A, and mix with the aid of ultrasound for
30 minutes with intermittent shaking. Allow to cool and
dilute to 250 mL with solution A. Filter the resulting
solution through a 0.45-l.Im nylon filter and dilute with
solution A to produce a solution containing the equivalent of
0.0032% wlv of galantamine.

(2) Dissolve 16 mg of galamaminehydrobromide BPCRS in
5 mL of methanol and dilute to 25 mL with solution A.
Dilute 1 volume of the resulting solution to 10 volumes with
solution A.

(3) 0.05% w/v of galantamine synthetic for system
suitability EPCRS in methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-capped oetadecylsilyl amorphous organosilica polymer for
chromatography (3.5 pm) (Waters XTerra MS C 18 is
suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 55'.

(e) Use a detection wavelength of 230 nm.

(I) Inject 20 ~L of each solution.
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for 2 hours or until a waxy solid is obtained. The infrared
absorption spectrum of the residue, Appendix II A, is
concordant with the reference spectrum of gernfibrozil
(RS 167).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution tesl for tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of 0.2M phosphate buffer pH 7.5, at a
temperature 0[37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a 10 mL sample of the
medium and measure the absorbance of the filtered sample,
suitably diluted with the dissolution mediwn if necessary, at
the maximum at 276 nm, Appendix Il Busing
0.2'1 phosphate blfffer pH 7.5 in the reference cell.

(2) Measure the absorbance of a suitable solution of
gemfibrozjf BPCRS, adding the minimum volume of
O.IM sodium hydroxide, jf necessary, to complete dissolution,
and using 0.2M phosphate buffer pH 7.5 in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of gemfibrozjl, C15H2203, in the
medium from the absorbances obtained and using the
declared content of C15H2203J in gemfibrozil BPCRS.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Shake a quantity of the contents of the capsules
containing 0.4 g of Gemfibrozil with 100 mL of methanol and
filter

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase and further dilute 1 volume of this solution to
5 volumes with the mobile phase.

(3) 0.0004% wlv ofgemfibrozil impurity E BPCRS in the
mobile phase.

(4) 0.001 % wlv ofgemfibrozil methylester BPCRS and
0.0004% wlv of gemfibrozil impurity E BPCRS in solution (2).

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Assay may
be used. For solution (1) allow the chromatography to
proceed for twice the retention time of the principal peak.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
gemfibrozil and gemfibrozil methyl ester is at least 4.0 and
the resolution between the peaks due to gemfibrozil methyl
ester and gemfibrozil impurity E is at least 1.2.

LIt\UTS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to gemfibrozil impurity E
is not greater than the area of the principal peak in the
chromatogram obtained with solution (3) (0.1 %);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks other than any
peak corresponding to gemfibrozil impurity E is not greater
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than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Add 50 mL of methanol to a quantity of the mixed
contents of 20 capsules containing 0.15 g of Gemfibrozil,
shake on a mechanical shaker for 10 minutes, add 20 mL of
water, 1 mL of glacial acetic acidand sufficient methanol to
produce 100 mL, mix and lilter (Whatman GF/C paper is
suitable), discarding the first 20 mL of filtrate. Dilute
1 volume of the filtrate to 5 volumes with the mobile phase.

(2) Dissolve 30 mg of gemjibrozil BPCRS in 80 mL of
methanol, add 1 mL ofglacial acetic acidand dilute to
100 mL with water.
(3)0.01% wlv of gemfibrozil methylesrer BPCRS in a solution
prepared by diluting I volume of solution (1) to 3 volumes
with the mobile phase.

CHROMATOGRAPHlC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-capped oetadecylsi/yl silica gd for chromatography
(3 pm) (Spherisorb ODS 2 or Regis CI8 are suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 276 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

1 volume of glacial acetic add} 19 volumes of waterand
80 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)} the resolution between the peaks due to
gemfibrozil and gemfibrozil methyl ester is at least 4.0.

DETERMINATION OF CONTENT

Calculate the content of C15H2203 in the capsules from the
chromatograms obtained using the declared content of
C15H220, in gemjibrozil BPCRS.

Gemfibrozil Tablets
Action and use
Fibrate lipid-regulating drug.

DEFINITION
Gemfibrozil Tablets contain Gemfibrozil.

The tablets ~mply Wlih the requirements statedunder Tablets and
with thefollowing requirements.

Content of gemfibrozil, ClsHnO l

95.0 to 105.0% of the staled amount.

IDENTIFICATION
Mix a quantity of the powdered tablets containing 0.3 g of
Gemfibrozil with 10 mL ofO.IM sodium hydroxide, lilter
(Whatman 541 paper is suitable), acidify with a few drops of
2M su/fun·c acid, shake and centrifuge. Wash the precipitate
with water} allow to dry in air and dry over anhydrous silica gel
at a pressure of 2 kPa for 4 hours. The infrared absorption
spectrum of the dried residue, Appendix Il AJ is concordant
with the reference spectrum of gemfibrozil (RS 167).
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TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating me paddle at 50 revolutions
per minute.

(b) Use 900 mL of 0.2M phosphate bufferpH 7.5, at a
temperature of 37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a 10 mL sample of the
mediwn and measure the absorbance of the filtered sample)
suitably diluted with the dissolution medium if necessary, at
the maximwn at 276 run) Appendix II Busing
a.2Mphosphate buffer pH 7.5 in the reference cell.

(2) Measure the absorbance of a suitable solution of
gemfibrozil BPCRS prepared by dissolving me substance in
the minimum volume of methanol and diluting with
0.2Mphosphate buffer pH 7.5. and using 0.2Mphosphale buffer
pH 7.5 in the reference cell.

DETERJ.\UNATION OF CONTENT

Calculate 'the total content of gemfibrozil, ClsH2203, in the
mediwn from the absorbances obtained and using the
declared content of C I 5H 2203 in gemjibrozil BPCRS.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Shake a quantity ofthe powdered tablets containing 0.6 g
of Gemfibrozil with 70 mL of methanol for 15 minutes, add
sufficient methanol to produce 100 mL and filter.

(2) Dilute I volume of solution (I) to 100 volumes with
mobile phase and further dilute 1 volume of this solution to
5 volumes with mobile phase.

(3) 0.0006% w/v ofgemjibrozil impurity E BPCRS in mobile
phase.

(4) 0.001% w/v of gemjibrozil methylester BPCRS and
0.0004% w/v of gemjibrozil impurity E BPCRS in solution (2).

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Assay may
be used. For solution (1) allowthe chromatography to
proceed for twice the retention time of the principal peak.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
gemfibrozil and gemfibrozil methyl ester is at least 4.0 and
the resolution between the peaks due to gemfibrozil methyl
ester and gemfibrozil impurity E is at least 1.2.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to gemfibrozil impurity E
is not greater than the area of the principal peak in the
chromatogram obtained with solution (3) (0.1 %)j

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaksother than the
peak corresponding to gem:fibrozil impurity E is not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).
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ASSAY
Weigh and powder 20 tablets, Carry out the method for
liquid chromatography, Appendix III D) using the fOI!OWLrlg
solutions.

(I) Shake a quantity of the powdered tablets containing
84 mg of Gemfibrozil with 80 mL of methanol (80%) on a
mechanical shaker for 15 minutes, add sufficient methanol
(80%) to produce 100 mL, mix and filter (Whatman 542
paper is suitable), discarding the first 20 mL of filtrate.

(2) 0.084% w/v ofgemjibrozil BPCRS prepared by dissolving
the substance in the minimum volume of meshanol and
diluting with methanol (80'/0).
(3) 0.01% w/v ofgemjibrozil methylester BPCRS in a solution
prepared by diluting I volume of solution (I) to 10 volumes
with a mixture of 2 volumes of methanol and 3 volumes of
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-copped octad«y/silyl silica gelfor chromafQgraphy
(3 urn) (Spheriscrb ODS 2 or Regis CI8 are suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of276 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

1 volume of glacial acetic acid, 19 volumes of water and
80 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
gemfibrozil and gemfibrozil methyl ester is at least 4.0.

DETER.J.\i.INATIONOF CONTENT

Calculate the content of CIsH2203 in the tablets from the
chromatograms obtained using the declared content of
C"H,,03 in gemjibrozil BPCRS.

STORAGE
Gemfibrozil Tablets should be protected from light.

Gentamicin Cream
Action and use
Aminoglycoside antibacterial.

DEFINITION
Gentamicin Cream is a viscous oil-in-water emulsion
containing Gentamicin Sulfate dissolved in the aqueous
phase.

The cream complies with the requirements Slated under Topical
Semi-solid Preparations and Wlih thefollowing requirements.

IDENTIFICATION
A. Carry out the method for thJ~n-layeT chromatography,
Appendix ill A, using the following solutions.

(1) Disperse a quantity of the cream containing the
equivalent of7.5 mg of gentamicin in 20 mL of chkJrojonn,
extract with 10 mL of waterand use the aqueous layer.

(2) A solution ofgentamicin sulfate BPCRS in water
containing the equivalent of 0.075% w/v of gentamicin.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel precoated plate (Merck silica gel 60 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air, spray
with nirlhydrin solution R1 and heat at 105° for 2 minutes.

MOBILE PHASE

'The lower layer obtained by shaking together equal volumes
of 13.5M ammonia, chlorofonn and methanol and allowing to
separate.

CONFIRMATION

The three principal spots in the chromatogram obtained with
solution (I) correspond to the three principal spots in the
chromatogram obtained with solution (2).

B. In the test for Composition of gentamicin sulfate, me
retention times of the four principal peaks in the
chromatogram obtained with solution (1) correspond (0

those of the four principal peaks in the chromatogram
obtained with solution (2).

TESTS
Composition of gentamicin sulfate
Carry out the method for liquidchromatography,
Appendix ill D J using the following solutions.

(1) Disperse a quantity of the cream containing the
equivalent of 15 mg of gentamicin in 10 mL of chlorcform,
add 10 mL of a 0.25% w/v solution of sodium tetraborateJ

shake vigorously, centrifuge and separate the aqueous Jayer.
Repeat the extraction with MO 5 mL quantities of the
sodium tetraboratc solution, dilute the combined aqueous
extracts to 25 mL with the same solution and filter.
To 10 mL of the clear filtrate add 5 mL of methanol, swirl,
add 4 mL of phthalaldehyde reagenlJ mix, add sufficient
methanol [0 produce 25 mL, heat in a water bath at 60° for
15 minutes and cool. If the solution is not used immediately,
cool to 0° and use within 4 hours.

(2) Prepare in me same manner as solution (1) but using
10 mL of a 0.065% wlv solution of gentamicin sulfate BPCRS
in place of the preparation being examined and beginning at
the words 'To 10 mL of the clear filtrate ... '.

CHROMATOGRAPHlC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with end-copped oetadecy/silyl siJi<a gellor chromatography
(5 urn) (Hypersil ODS and Kromasil CIS are suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 330 Dn1.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

O.025M sodium heptanesulfonate monohydrate in a mixture of
5 volumes of glacial acetic add, 25 volumes of waterand
70 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions the retention time of component C z is 10 to
20 minutes. The retention times relative £0 component Cz
are: about 0.13 (reagent); about 0.27 (component C 1) ; about
0.65 (component c.,» about 0.85 (component Cza).
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SYSTEM SUITAIULITY

The test is not valid unless, in me chromatogram obtained
with soiution (2), tile resolution factor between the peaks due
to components C2 11 and Ca is at least 1.3.

LIMITS

Using the chromatogram obtained with solution (1) calculate
the percentage content of components C IJ CIa.! C2 and C2a
in the cream by normalisation. The proportions are within me
following limits:

CIJ 25.0 to 50.0%j

C 1aJ 10.0 to 35.0%;

c, plus C2a , 25.0 to 55.0%.

ASSAY
Dissolve as completely as possible a quantity of the cream
containing me equivalent of 3 mg of gentamicin in 20 mL of
chloroform, shake vigorously with 75 mL ofphosphate buffer
pH 8.0 and aUow to separate. Dilute 10 mL of the aqueous
layer ro 50 mL with phosphare bl!ffer pH 8.0. Carry out the
mkrobi%gicalassayof antibiotics, Appendix XN A.
The precision of the assay is such mat me fiducial limits of
error are not less than 95% and not more than 105% of the
estimated potency.

Calculate the content of gentamicin in the cream, taking each
1000 ill found to be equivalent to 1 mg of gentamicin.
The upper fiducial limit of error is not less than 90.0% and
the lower fiducial limit of error is not more than 120.0% of
the stated content.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of gentamicin.

Gentamicin Ear Drops
Action and use
Aminoglycoside antibacterial.

DEFINTIlON
Gentamicin Ear Drops are a solution of Gentamicin Sulfate
in Purified Water.

The eardrops comply with the requirements stated underEar
Preparations and with thefollowing requirements.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix m A, using the following solutions.

(1) Dilute a volume of the ear drops, if necessary, with
sufficient water to produce a solution containing the
equivalent of 0.3% wlv of gentamicin.

(2) 0.5% wlv ofgentamicin su/fare BPCRS in water. ,

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air, spray
with ninhydrin solution Rl and heat at J05° for 2 minutes.
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MOBILE PHASE

The lower layer obtained by shaking together equal volumes
of D.Shi ammonia, chloroform and methanoland allowing to
separate.

CONFIR.\lATION

The three principal spots in the chromatogram obtained with
solution (l) correspond to the three principal spots in the
chromatogram obtained with solution (2).

B. In the test for Composition of gentamicin sulfate, the
retention times of the four principal peaks in the
chromatogram obtained with solution (1) correspond to
those of the four principal peaks in the chromatogram
obtained with solution (2).

TESTS
Composition of gentamicin sulfate
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Add 5 mL of meehanolto 10 mL of a solution prepared
by diluting a suitable volume of the ear drops with water to
contain me equivalent of 0.045% wlv of gentamicin. Swirl
and add 4 mL of phthalaldehyde reagent, mix and add
sufficient methanolto produce 25 mL, heat in a water bath at
60° for 15,minutes and cool. If the solution is not used
immediately, cool to 0° and use within 4 hours.

(2) Prepare in the same manner as solution (1) but using
10 mL ofa 0.065% wlv solution ofgentamicin sulfate BPCRS
in place of 10 rnL of the preparation being examined.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steelcolumn (12.5 em x 4.6 mm) packed
with end-capped OCIadecylsilyl siJi<a gelfor chromawgraphy
(5 urn} (Hypersil ODS and Kromasil CI8 are suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute,

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 330 am.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.0251\1 sodium heptanesulfonate monohydrate in a mixture of
5 volumes ofglacial acetic acid, 25 volumes of waterand
70 volumes of methanol.

When the chromatograms are recorded under the prescribed
conditions the retention time of component C2 is J0 to
20 minutes. The retention times relative to component C2

are: about 0.13 (reagent); about 0.27 (component C 1) ; about
0.65 (component C,,); about 0.85 (component C"J.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the peaks due
to components CZa and C2 is at least 1.3.

UMITS

Using the chromatogram obtained with solution (I) calculate
the percentage content of components Ch C1v C2 and CZa
in the ear drops by normalisation. The proportions are within
the following limits:

CIJ 25.0 to 50.0%;

c.; 10.0 to 35.0%;

C 2 plus C2a, 25.0 to 55.0%.
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ASSAY
Dilute a volume of the ear drops containing the equivalent of
15 mg of gentamicin to 50 InL •with sterile phosphate buffer
pH 8.0 and dilute 10 mL of the resulting solution to 50 mL
with the same solvent. Carry out the microbiological assayof
antibiotics, Appendix XN A. The precision of the assay is
such that the fiducial limits of error are not less than 95%
and not more than 105% of the estimated potency.

Calculate the content of gentamicin in the ear drops, taking
each 1000 ill found to be equivalent to 1 mg of gentamicin.
The upper fiducial limit of error is not less than 90.0% and
the lower fiducial limit of error is not more than 120.0% of
the stated content.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of gentamicin.

Gentamicin Eye Drops
Action and use
Aminoglycoside antibacterial.

DEFINITION
Gentamicin Eye Drops are a sterile solution of Gentamicin
Sulfate in Purified Water.

The eye drops complywilh the requirements staledunderEye
Preparations and w,ih thefollowing requirements.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix III A, using the following solutions.

(1) Dilute a volume of the eye drops, if necessary, with
sufficient water to produce a solurion containing the
equivalent of 0.3% w/v of gentamicin.

(2) 0.5% wlv of gentamicin sulfate BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~ of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air, spray
with ninhydrin solution Rl and heat at 105° for 2 minutes.

MOBILE PHASE

The lower layer obtained by shaking together equal volumes
of 13.5M ammonia, chloroform and methanol and allowing to
separate.

CONFIRMATION

The three principal spots in the chromatogram obtained with
solution (1) correspond to the three principal spots in the
chromatogram obtained with solution (2).

B. In the test for Composition of gentamicin sulfate, the
retention times of the four principal peaks in the
chromatogram obtained with solution (1) correspond to
those of the four principal peaks in the chromatogram
obtained with solution (2).

TESTS
Composition of gentamicin sulfate
Carry out the method for liquid chromotography,
Appendix m D, using the following solutions.

www.webofpharma.com



111-728 Gentamicin Preparations

(1) Add 5 mL of methanol 10 10 mL of a solution prepared
by diluting a suitable volume of the eye drops with water to
contain the equivalent of 0.045% w/v of gentamicin, Swirl
and add 4 mL of phthalaldehyde reagent, mix and add
sufficient methanol to produce 25 mL, heat in a water barn at
60° for 15 minutes and cool. If the solution is not used
immediately, cool £0 0° and use within4 hours.

(2) Prepare in Ute same manner as solution (I) but using
10 mL of a 0.065% wlv solution of gentamicin sulfa.. BPCRS
in place of 10 mL of the preparation being examined.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with end-capped oClad'0'lsUyl silica gelfor chromatography
(5 urn) (Hypersil ODS and Kromasil CI8 are suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 330 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.025M. sodium heptanesulfonose monohydrate in a mixture of
5 volumes of glacial acetic acid, 25 volumes of waterand
70 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions the retention time of component C2 is 10 to
20 minutes. The retention times relative to component C2
are: about 0.13 (reagent); about 0.27 (component C 1) ; about
0.65 (component C,,); about 0.85 (component C2,) .

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the peaks due
to components C2a and Cz is at least 1.3.

LIMITS

Using the chromatogram obtained with solution (I) calculate
the percentage content of components C IJ Cta, Cz and C21

in the eye drops by normalisation. The proportions are within
the following limits:

C II 25.0 to 50.0%;

C 1v 10.0 to 35.0%;

C2 plus C"" 25.0 to 55.0%.

ASSAY
Dilute a volume of the eye drops containing the equivalent of
15 mg of gentamicin to 50 mL with sterile phosphare buffer
pH 8.0 and dilute 10 mL of the resulting solution to 50 mL
with the same solvent. Carry out the mkrobiologica/ assayof
antibiotics, Appendix XN A. The precision of the assay is
such that the fiducial limits of error are not less than 95%
and not more than 105% of the estimated potency.

Calculate the content of gentamicin in the eye drops, taking
each 1000 IU found to be equivalent to 1 mg of gentamicin.
The upper fiducial limit of error is not less than 90.0% and
the lower fiducial limit of error is not more than 120.0% of
the stated content.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of gentamicin.
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Gentamicin Injection
Action and use
Aminoglycoside antibacterial.

DEFINITION
Gentamicin Injection is a sterile solution of Gentamicin
Sulfate in Water for Injections.

The injection complies with the requirements stated under
Parenteral Preparations and with thejollowing requirements.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Dilute a volume of the injection, if necessary, with
sufficient waterto produce a solution containing the
equivalent of 0.5% wlv of gentamicin.

(2) 0.8% wlv of gentamicin sulfate BPCRS in water-.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 6 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air, spray
with ninhydrin solution RI and heat at 105° for 2 minutes.

MOBILE PHASE

The lower layer obtained by shaking together equal volumes
of 135M ammonia, chloroform and methanol and allowing to
separate.

CONFIRMATION

The three principal spots in the chromatogram obtained with
solution (I) correspond to the three principal spots in the
chromatogram obtained with solution (2).

B. In the test for Composition of gentamicin sulfate, the
retention times of the four principal peaks in the
chromatogram obtained with solution (1) correspond to
those of the four principal peaks in the chromatogram
obtained with solution (2).

TESTS
Acidity
pH, 3.0 to 5.5, Appendix V L.

Composition of gentamicin sulfate
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Add 5 mL of methanol to 10 mL of a solution prepared
by diluting a suitable volume of the injection with water to
contain the equivalent of 0.045% wlv of gentamicin. Swirl
and add 4 mL of phthalald'hyd, reagent, mix and add
sufficient methanol to produce 25 mL, heat in a water bath at
60° for 15 minutes and cool. If the solution is not used
immediately, cool to 0° and use within 4 hours.

(2) Prepare in the same manner as solution (1) but using
10 mL of a 0.065% wlv solution of gentamicin suI/ate BPCRS
in place of 10 mL of the preparation being examined.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with end-eapped octade<y/silyl silica gelfor chromatography
(5 urn) (Hypersil ODS and Kromasil CI8 ate suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.
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(d) Use an ambient column temperature.

(e) Use a detection wavelength of 330 om.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

O.025M sodium heptanesulfonate monohydrate in a mixture of
5 volumes of glacial acetic acid, 25 volwnes of waterand
70 volwnes of methanol.
When the chromatograms are recorded under the prescribed
conditions the retention time of component 4 is 10 to
20 minutes. The retention times relative to component C2

are: about 0.13 (reagent); about 0.27 (component ell; about
0.65 (component CLJi about 0.85 (component C2a).

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution [actor between the peaks due
to components Ca, and C2 is at least 1.3.

LIMITS

Using the chromatogram obtained with solution (1) calculate
the percentage content of components C h Cia, C2 and C2a

in the injection by normalisation. The proportions are within
the following limits:

C IJ 25.0 to 50.0%j

C iv 10.0 to 35.0%;

C2 plus C2a, 25.0 to 55.0%.

Bacterial endotoxins
Carry out the testfor bacterial endatoxins, Appendix XN C.
Dilute the injection, if necessary, with waterBET to give a
solution containing the equivalent of 10 mg of gentamicin
per mL (solution A). The endotoxin limit concentration of
solution A is 7.1 IU per mL.

ASSAY
Carry out the m~robio1ogical assay of antibiotics,
Appendix XN A. The precision of the assay is such that the
fiducial limits of error are not less than 95% and not more
than 105% of the estimated potency.

Calculate the content of gentamicin in the injection, taking
each 1000 IU found to be equivalent to 1 mg of gentamicin.
The upper fiducial limit of error is not less than 97.0% and
the lower fiducial limit of error is not more than 110.0% of
the stated content.

LABELLING
The strength is stated in terms of the equivalent amount of
gentamicin in a suitable dose-volume.

Gentamicin Ointment
Action and use
Aminoglycoside antibacterial.

DEFINITION
Gentamicin Ointment is a dispersion of Gentamicin Sulfate
in microfine powder in White Soft Paraffin or other suitable
anhydrous greasy basis.

The ointment complies with the requirements statedunderTopical
Semi-solid Preparations and with thefollowing requirements.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
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(1) Disperse :i quantity of the ointment containing the
equivalent of7.5 mg of gentamicin in 20 mL of chloroform,
extract with 10 mL of waterand use the aqueous layer.

(2) A solution of gentamicin sulfate BPCRS in water
containing the equivalent of 0.075% wlv of gentamicin.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel precoated plate (Merck silica gel 60 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 IlL of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, aUow it to dry in air, spray
with ninhydrin solution Rl and heat at 105° for 2 minutes.

MOBlLE PHASE

The lower layer obtained by shaking together equal volumes
of 13.5M ammonia, chloroform and methanol and allowing to
separate.

CONFIRMATION

The three principal spots in the chromatogram obtained with
solution (1) correspond to the three principal spots in the
chromatogram obtained with solution (2).

B. In the test for Composition of gentamicin sulfate, the
retention times of the four principal peaks in the
chromatogram obtained with solution (1) correspond to
those of the four principal peaks in the chromatogram
obtained with solution (2).

TESTS
Composition of gentamicin sulfate
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Disperse a quantity of the ointment containing the
equivalent of 20 mg of gentamicin in 10 mL of chloroform,
add 20 mL of a 0.25% wlv solution of sodium tetraborate,
shake vigorously, centrifuge and separate the aqueous layer.
Filter and dilute to 50 mL with water. To 10 mL add 5 mL
of methanol, swirl, add 4 mL of phthalaldehyde reagem, mix,
add sufficient methanol to produce 25 ml, heat in a water
bath at 60° for 15 minutes and cool. If the solution is not to
be used immediately, cool to 0° and use within 4 hours

(2) Prepare in the same manner as solution (1) but using
10 mL of a 0.065% w/v solution ofgentamicin sulfate BPCRS
in place of the preparation being examined and beginning at
the words 'To 10 mL add ... '.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (12.5 em x 4.6 mm) packed
with end-copped octadecylsilyl silica gelfor chromatography
(5 pm) (Hypersll ODS and Kromasil CIS are suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 330 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.025M sodium heptanesulfonate monohydrate in a mixture of
5 volwnes ofglacial acetic acid, 25 volumes of waterand
70 volwnes of methanol.
When the chromatograms are recorded under the prescribed
conditions the retention time of component C2 is 10 to
20 minutes. The retention times relative to component C2
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are: about 0.13 (reagent); about 0.27 (component C 1) ; about
0.65 (component Cia); about 0.85 (component C2J .
SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the peaks due
to components Ca, and C 2 is at least 1.3.

LIMITS

Using the chromatogram obtained with solution (1) calculate
the percentage content of components C., CIa> Cz and CZa
in the ointment by normalisation. The proportions are within
the following limits:

C 1; 25.0 to 50.0%;

Cia> 10.0 {Q 35.0%;

C2 plus C 2,u 25.0 to 55.0%.

ASSAY
Dissolve as completely as possible a quantity of the ointment
containing the equivalent of 4 mg of gentamicin in 50 mL of
chloroform, extract with three 20-mL quantities ofphosphate
buffer pH 8.0 and dilute the combined extracts to 100 mL
with phosphate buffer pH 8.0. Dilute 10 mL of the resulting
solution to 50 mL with phosphate buffer pH 8.0. Carry out the
microbiological assay of antibiotics, Appendix XN A.
The precision of the assay is such that the fiducial limits of
error are not less than 95% and not more than 105% of the
estimated potency.

Calculate the content of gentamicin in the ointment, taking
each 1000 ill found to be equivalent to 1 rng of gentamicin.
The upper fiducial limit of error is not less than 90.0% and
the lower fiducial limit of error is not more than 120.0% of
the stated content.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of gentamicin.

Gentamicin and Hydrocortisone Acetate
Ear Drops
Action and use
Aminoglycoside antibacterial (Gentamicin Sulfate);
corticosteroid (Hydrocortisone Acetate).

DEFINITION
Gentamicin and Hydrocortisone Acetate Ear Drops contain
Gentamicin Sulfate and Hydrocortisone Acetate suspended
in a suitable vehicle.

The eardrops comply with the requirements statedunder Ear
Preparations and with thejollcwing requirements.

Content of hydrocortisone acetate, CnH3106

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Dilute a volume of the ear drops, if necessary, with
sufficient water to produce a solution containing the
equivalent of 0.3% wlv of gentamicin, filter and use the
filtrate.

(2) 0.5% wlv of gentamicin sulfate BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel precoated plate (Merck silica gel 60 plates
are suitable).
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(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air, spray
with ninh.ydn"n solution RJ and heat at 105° for 2 minutes.

MOBILE PHASE

The lower layer obtained by shaking together equal volumes
of 13.5Mammonia, dichloromahane and methanol and allowing
to separate.

CONFIRMATION

The three principal spots in the chromatogram obtained with
solution (1) are similar in position, colour and size to those
in the chromatogram obtained with solution (2).

B. Comply with the test for Composition of gentamicin
sulfate.

C. Filter 20 mL of the well-mixed ear drops (Whatman No.
I filter paper is suitable), wash the residue with the minimum
amount of waler, dry at 105° and dissolve 50 mg of the
residue obtained in 50 mL of ethanol (96%). Add 2 mL of
sulfuric acid to 2 mL of the resulting solution; an intense
yellow colour is produced which exhibits a green fluorescence
which is particularly intense when viewed under ultraviolet
light (365 nm). Add the solution to 10 mL of water and mix;
the fluorescence under ullraviolellight (365 nm) does not
disappear.

D. In the Assay for hydrocortisone acetate, the
chromatogram obtained with solution (I) shows a peak with
the same retention time as the principal peak in the
chromatogram obtained with solution (2).

TESTS
Acidity or alkalinity
pH, 6.0 to 7.0, Appendix V L

Composition of gentamicin sulfute
Carry out the method for liqu£d chromatography,
Appendix III D, using the following solutions.

(I) Add 5 mL of methanol to 10 mL of a solution prepared
by diluting a suitable volume of the ear drops with waterto
contain the equivalent of 0.045% w/v of gentamicin. Swirl
and add 4 mL ofphthalaldehyde reagent, mix and add
sufficient methanol to produce 25 ml., heat in a water bath at
60° for 15 minutes and cool. If the solution is not used
immediately, cool to 0° and use within 4 hours.

(2) Prepare in the same manner as solution (1) but using
10 mL of a 0.065% w/v solution of gentamicin sulfate BPCRS
in place of 10 mL of the preparation being examined.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 rum) packed
with end-eapped octadecylsilyl silica gelfor chromatography
(5 pm) (Hypersil ODS and Kromasil CIS are suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of 330 nm.

(I) Inject 5 ~L of each solution.

MOBILE PHASE

0.025M sodium heptanesulfonate monohydrate in a mixture of
5 volumes of glacial acetic add, 25 volumes of waterand
70 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions the retention rime of component C2 is 10 to
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20 minutes. The retention times relative to component C2

are: about 0.13 (reagent); about 0.27 (component C1)j about
0,65 (component C!J; about 0.85 (component C2J.
SYSTEM SUITABILITY

The test is not valid unless, in me chromatogram obtained
with solution (2), the resolution factor between the peaks due
to components Ca, and C2 is at least 1.3.

LIMITS

Using the chromatogram obtained with solution (1) calculate
the percentage content of components c., Cia) C2 and CZa

in the ear drops by normalisation. The proportions are within
the following limits:

ell 25.0 to 50.0%;
C 1al 10.0 to 35.0%;

c, plus C2aJ 25.0 to 55.0%.

ASSAY
For gentamicin
Dilute a volume of the ear drops containing the equivalent of
15 mg of gentamicin to 50 mL with sterile phosphate buffer
pH 8.0 and dilnte 10 mL of the resnlting solution to 50 mL
with the same solvent. Carry out the microbiological assay of
antibiotics, Appendix XN A. The precision of the assay is
such that-the fiducial limits of error are not less than 95%
and not more than 105% of the estimated potency.

Calculate the content of gentamicin in the ear drops) taking
each 1000 IU found [0 be equivalent to 1 mg of gentamicin.
The upper fiducial limit of error is not less than 90.0% and
the lower fiducial limit of error is not more than 120.0% of
the stated content.

For hydrocortisone acetate
Carry out the method for IiJ}Ula chromatography,
Appendix III D, using the following solutions.

(I) Shake a quantity of the ear drops containing 0.1 g of
Hydrocortisone Acetate with 25 mL of methanol, add
sufficient methanol [Q produce 100 mL and dilute 10 mL of
this solution to 50 mL with the mobile phase.

(2) Dilute 10 mL of a 0.1 % w/v solution of hydrocortisone
acetate BPCRS in methanol to 50 mL with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 urn)
(Spherisorb ODS 1 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 256 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

400 volumes of waterand 600 volwnes of methanol.

DETERMINATION OF CONTENT

Calculate the content of C2:JH3206 in the ear drops using the
declared content of C23H3206 in Jrydroconisone
acetate BPCRS.

STORAGE
Gentamicin and Hydrocortisone Acetate Ear Drops should
not be allowed to freeze.

LABELLING
The quantity of Gentamicin Sulfate is stated in terms of the
equivalent amount of gentamicin.

Glibenclamide Preparations 111-731

Glibenclamide Tablets
Action and use
Inhibition of ATP-dependent potassium channels
(sulfonylurea); treatment of diabetes mellitus.

DEFINITION
Glibenclamide Tablets contain Glibenclamide.

PRODUCTION
The dissolution test below is carried out to demonstrate the
appropriate release of Glibendamide subject to approval from
the competent authority.

Prepare a mixture containing 0.8134% wlv of anhydrous
disodium hydrogen phosphate and 0.1350% wlv of potassium
dihydrogen orthophosphate (solution A).

Carry out the dissolution testfor tablets and capsules,
Appendix xn HI. Carry out the method for liquid
chromatography, Appendix III D, using the following
solutions.

TEST CONDITIONS

(a) Use Apparatus 2 rotating the paddle at 100 revolutions
per minute.

(b) Use 900 mL of solution A at a temperature of 370 as the
medium.

PROCEDURE

(I) Withdraw 10 mL of the medium, filter (Minisart GS
25mm filters are suitable) and use the filtrate, discarding the
first 5 mL of the filtrate.

(2) Dissolve glibenclamide BPCRS in the minimum quantity
of methanol and dilute to an appropriate concentration with
solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with octadecylsilyl silica gelfor chromalCgraphy (5 um)
(Spherisorb ODS is suitable).

(b) Use isocratic elution using the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 225 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

40 volumes of O.IM potassium dihydrogen orthophosphate
previously adjusted to pH 3.0 with orthophosphoric acidand
60 volumes of aceumimle.

DETERMINATION OF CONTENT

Calculate the total content of glibenclamide,
C23H2SClN305S, in the medium from the chromatograms
obtained and using the declared content of C2~28C1N305S
in glibendamide BPCRS.
The tablets wmply with the requirements stated underTablets and
with thefollowing requirements.

Content of glibenc1amide, C23H28ClN30SS
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as
that of the principal peak in the chromatogram obtained with
solution (2).
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B. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (4).

TESTS
Related substances
Carry out the method for thin-layer chromatography)
Appendixill A, using the following solutions.
(1) Extract a quantity of the powdered tablets containing
20 mg of Glibenclamide with four 5-mL quantities of a
mixture of 10 volumes of acetone and 20 volumes of
diehloromethane, evaporate the combined extracts to dryness
at a temperature not exceeding 40° at a pressure of 2 kPa
and dissolve the residue in 4 mL of a mixture of equal
volumes of chloroform and methanol.
(2) 0.012% w/v of 4-[2-(5-<hloro-2-methoxybenzamido)ethyl]
benzenesulfonamide BPCRS in a mixture of equal volumesof
chloroform and methanol.
(3) 0.0020% w/v of methylN-4-[2-(5-<hloro-2
methoxybenzamido)ethyl]benzenesulfony/carbamate BPCRS in a
mixture of equal volumes of chloroform and methanol.
(4) 0.5% w/v ofglibendamide BPCRS in a mixture of equal
volumes of chloroform and methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating substance silica gd GF254•

(b) Use the mobile phase described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal the plate, dry in airand examineunder
ultravioltl light (254 nm). .

MOBILE PHASE

5 volumes of ethanol (96%), 5 volumesof glacial acetic acid,
45 volumes of chlarofonn and 45 volumes of cyclohexane.

LIMITS

In the chromatogram obtained withsolution (1);

any spots corresponding to 4-[2-(5-cWoro-2
methoxybenzamido)ethyl]benzenesulfonamide and methyl
N-4-[2-(5-chloro-2-methoxybenzamido)ethyl)
benzenesulfony1carbamate are not more intense than the
spots in the chromatograms obtained with solutions (2)
(2.4%) and (3)(0.4%) respectively.

Uniformity of content
Tablets containing 5 mg or less of Glibenc1amide comply
with the requirements stated underTablets using the
following method of analysis. Carry out the method for liquid
chromatography, Appendix III D, using the following
solutions.
(l) Powderone tablet, add a mixture of 2 mL of waterand
20 mL of methanol, mix with the aid of ultrasound until fully
dispersed and filterthrough a 0.2-....m membrane filter
(Anatop LC is suitable).

(2) Add 2 mL of water to 20 mL of a 0.025% wlv solution of
glibendamide BPCRS in methanol, mixwith the aid of
ultrasound until fully dispersed and filter (0.2-~m Anatop LC
is suitable).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underAssay may
be used.

DETERMINATION OF CONTENT

Calculate the content of C23H2SC1N30SS in each tablet
using the declared content of C23H2SC1N30SS in
glibendamide BPCRS.
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ASSAY
Weigh and powder20 tablets. Carry out the methodfor
liquid chromatography, Appendix III D, using the following
solutions.
(1) Mix, with the aid of ultrasound, a quantity of the
powdered tablets containing 5 mg of Glibenc1amide with a
mixture of 2 mL of water and 20 mL of methanol until fully
dispersed and filter through a O.2-Jlm membrane filter
(Anatop LC is suitable).

(2) Dissolve 50 mg of glibenc/amide BPCRS in 10 mL of
methanol with the aid of ultrasound for 20 minutes,add
sufficient methanol to produce 50 mL and dilute 1 volume of
thissolution to 4 volumes with methanol. To 20 mL of this
solution add 2 mL of waterand mix.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with oetadecylsily/ silica gelfor chromatography (5 urn)
(Spherisorb ODS is suitable).

(b) Use isocratic elutionusing the mobilephase below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 300 run.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

47 volumes of acetonitrile and 53 volumes of a 1.36% w/v
solutionof potassium dihydrogen orthophosphau previously
adjusted to pH 3.0 with orrhophosphoric acid.

DETERMINATION OF CONTENT

Calculate the content of C23H2SClNJ05S in the tablets using
the declared content of ~3H28C1N30SS in
glibendamide BPCRS.

Gliclazide Tablets
Action and use
Inhibition of ATP-dependent potassium channels
(sulfonylurea); treatment of diabetes mellitus.

DEFINITION
GlidazideTablets contain Glidazide.
The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of gliclazide, ClsH21N303S
95.0 to 105.0% of the stated amount.

IDENfIFICATION
Shakea quantity of the powdered tablets containing 0.16 g
of Gliclazide with 20 mL of dichloromethane, centrifuge and
evaporate the supernatant liquid to dryness. The infrared
absorption spectrum of the residue, Appendix IT AJ is
concordant with the reference spectrum of gliclazide (RS 168).

TESTS
Dissolution
Complywith the dissolution test for tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating thepaddleat 100 revolutions
per minute.
(b) Use 900 mL of phosphate blfffer pH 7.4, at a temperature
of 370

, as the medium.

J
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PROCEDURE

(I) After 45 minutes withdraw a 10-mL sample of the
medium and measure the absorbance of the filtered sample,
suitably diluted with the dissolution medium if necessary,
expected to contain 0.00125% w/v of GUclazide at 226 run
and 290 nrn, Appendix II B using phosphate buffer pH 7.4 in
the reference cell. Correct the absorbance obtained at
226 nm by subtracting the absorbance obtained at 290 nm.
(2) Measure the absorban", of a 0.00124% wlv solution of
glidazideBPCRS using phosphate b!!ffer pH 7.4 in the
reference cell. Correctthe absorbance obtained at 226 runby
subtracting the absorbance obtained at 290 om.

DETERMINATION OF CONTENT

Calculate the total content of C15H21N303S in the medium
from the absorbances obtained and usingthe declared
content of C15H21N303S in glidazide BPCRS.

LIMITS

The amount of gliclazide released is not less than 75% (Q) of
the stated amount.

Related substances
Carryout the method for liquid chromawgraphy~

Appendix IIID~ using the following solutions. Prepare the
solutions immediately before use.
Solution A: 45 volwnes of acetonitrile and 55 volwnes of
water.
(I) Shake a quantity of the powdered tablets containing 0.8 g
of Gliclazide with 160 mL of acewnitrile and dilute to
200 mL with acetonitrile. Filter and dilute I volume of the
filtrate to 5 volumes with a mixtureof 1 volwne of acetonitrile
and 2 volumes of waleT'.
(2) Dilute I volume of solution (I) to 100 volumes with
solution A. Further dilute I volume to 5 volumes with
solution A.
(3) Dissolve 5 mg of gliclazide BPCRS and 15 mg of gliclazide
impurityF BPCRS in 25 mL of a",umitrile, dilute to 50 mL
with waterand dilute 1 volumeof the resulting solution to
20 volumes with solution A.
(4) Dissolve 8 mg of gliclazide impurity F BPCRS in 25 mL
of acetonitrile, dilute to 50 mL withwaterand dilute 1 volume
of theresulting solution to 100 volumes with solutionA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4 nun) packed
with octy/silyl SIlica gelfor chromatography (4 urn) (Superspher
60 RP-8 is suitable).
(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 0.9 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 235 nrn.
(I) Inject 20 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
twice the retention time of the principal peak.

MOBILE PHASE

0.1 volwnes of lriethylamine, 0.1 volumes of mJluoroacetic
acid, 45 volumes of acetonitrile and 55 volumes of water.
When the chromatograms arerecorded under the prescribed
conditions, the relative retention with reference to gliclazide
(retention time about 16 minutes) is: impurity F, about 0.9.

Glimepiride Preparations 111-733

SYSTEM surrABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
gliclazide and impurity F is at least 1.8.

LIMITS

In the chromatogram obtainedwith solution (I):
the area of any peak corresponding to impurity F is not
greater than the areaof the principal peakin the
chromatogram obtainedwith solution (4) (0.2%);

the area of any other secondary peak is not greater than the
area of the principal in the chromatogram obtainedwith
solution (2) (0.2%).

The total impurity content is not greater than0.4%.

Disregard any peak with an area less thanhalf the area of the
principal peak in the chromatogram obtainedwith solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Cany OUt the method for
liquid chromatography, AppendixIII D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing 0.8 g
of Gliclazide with 160 mL of acewnim7e and dilute to
200 mL with aceumurile. Filter and dilute 1 volume of the
filtrate to 20 volumes with a mixture of 2 volumes of
aceumitrile and 3 volumes of water.
(2) Dissolve 40 mg of gliclazide BPCRS in 10 mL of
acetonimle and dilute to 200 mL with a mixture of 2 volumes
of acetonitrile and 3 volumes of water.

(3) Dissolve 5 mg of gliclazide BPCRS and 15 mg of gliclazide
impurity F BPCRS in 25 mL of aceumimle, dilute to 50 mL
with waterand dilute 1 volume of the resulting solution to

20 volumes with a mixture of 45 volumes of acetonitrile and
55 volumes of water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
gliclazide and impurity F is at least 1.8.

DETERMINATION OF CONTENT

Calculate the content of Cl5H21N303S in the tabletsusing
the declared content of Cl5H21N303S in glidazide BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A, C, D, E, F and G listed
under Gliclazide.

Glimepiride Tablets
Action and use
Inhibition of ATP-dependent potassium channels
(sulfonylurea); treatment of diabetes mellitus.

DEFINITION
Glimepiride Tablets containGlimepiride.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of glimepirlde, C,..H,..N,O,S
95.0 to 105.0%of the stated amount.
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IDENTIFICATION
A. Extract a quantity of the powdered tablets containing
10 mg of Glimepiride with20 mL of acetonitrile, centrifuge
and tilter the supernatant liquid, evaporate to drynessat a
temperature not exceeding30°. The infrared absorption
spectrum of the residue, Appendix II A, is concordantwith
the reference spectrum of glimepiride (RS 463).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
thatof the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements In the dissolution test/or tablets
and capsules, Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.

(b) Use 900 mL of a pH 7.8 buffer solution prepared by
mixing 14.5 g of potassium dihydrogen phosphat< and 277.76 g
of sodium dihydrogen onhophosphate withsufficient water to
make 25 lhres, adjusted to pH 7.8 with 10%vlv
onhophosphotic acidor 1M sodium hydroxide, at a temperature
of 37°, as the medium.

PROCEDURE

Carry out the method for liquidchromatogrophy,
Appendix ill D, using the following solutions. Store the
solutions at a temperature not exceeding 11" and usewithin
15 hours.
(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtrate, diluted with the dissolutionmedium, if
necessary, to produce a solution expected to contain
0.0001 % wlv of Glimepiride.

(2) Dilute 1 volume of a 0.001 % wlv solution of
glimepiritk BPCRS in acetonitrile to 10 volumes with the
dissolutionmedium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with octodecy/silyl silica gelfor chromatography (5 urn)
(phenomenex Lichrospher RP 18 is suitable).
(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use an auto-sampler temperature of 12°.

(f) Use a detection wavelength of 228 nm.
(g) Inject 50 ~L of each solution.

MOBILE PHASE

Equal volumes of a 0.1% wlv solution of sodium dihydrogen
phosphate dihydrat< and acetonitrile R1, the pH adjusted to 2.5
with orthophosphori< acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the retention time of glimepiride is about
8 minutes.

DETERJ\lINATION OF CONTENT

Calculatethe total content of glimepiride, C24H3~405S, in
the medium from the chromatograms obtained and using the
declared content of C2.,H3..N.O,S in g1imepiritk BPCRS.
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LIMITS

. The amount of glimepiride released is not less man 75% (Q)
of the stated amount.

Related substances
Carry out me method for liquid chromatography,
Appendix ill D, using me following solutions in a mixture of
1 volume of waterand 4 volumes of acetonitrile. Store the
solutions at a temperature not exceeding 11' and use within
15 hours.
(I) Shake a quantity of the powdered tablets containing 2 mg
of Glimepiride with 8 mL of a mixture of 1 volume of water
and 4 volwnes of acetonitrile. Dilute to 10 mL with the same
solvent, centrifugeand use the supernatant liquid.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.04% wlv of glimepin·de for system snitab~ity BPCRS.

(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainlesssteel column (25 ern x 4 mm) packed
with end-capped octadecylsilyl silica gelfor chromatography
(4 urn) (Supelco Superspher RP 18 is suitable).

(b) Use isocraticelution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use an auto-sampler temperature of 12°.

(f) Use a detection wavelength of 228 run.
(g) Inject 10 J.lL of each solution.
(h) AUow the chromatography to proceed for 3.5 times the
retention time of the peak due to glimepiride.

MOBIL~ PHASE

Equal volumes of a 0.1%w/v solutionof sodium dihydrogen
plwsphate dihydrate and acetonitrile Rl, the pH adjusted to 2.5
with orthophosphori< acid.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
glimepiride (retentiontime about 17 minutes) are:
impurity B, about 0.24 and impurity C, about 0.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurity B and impurity C is arleast 4.0.

LIMITS

Identify the peak due to impurity B in solution (I) using
solution (3) and multiply the peak area by the correction
factorof 0.7.
In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity B is not
greater than twice the areaof theprincipal peak in the
chromatogram obtained with solution (2) (2.0%);

the area of any other secondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than the area of Oleprincipal peak in the
chromatogram obtained with solution (2) (1.0%).

Disregard any peak with an area less than the area of the
peak due to glimepiride in the chromatogram obtained with
solution (4) (0.1 %).
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Unifonnity of content
Tablets containing Jess than 2 mg and/or 2% w/w of
Gfimepiride comply with. the requirements stated under
Tablets using the following method of analysis.

Carry out the method for liquid chromatography,
Appendix III D, using the following solutions. Store the
solutions at a temperature not exceeding 12':> and use wjthr~n

15 hours.
(1) To one tablet add 1 mL of waterand allow to
disintegrate. Add 8 mL of a solution containing 1 volume of
water and 9 volumes of acetonitrile, mix with the aid of
ultrasound for 15 minutes. Dilute to 10 mL with the same
solvent, centrifuge and use the supernatant liquid, diluted if
necessary with mobile phase to produce a solution expected
to contain 0.01% wAr of Glimepiride.

(2) 0.0 I% wlv of glimepiride BPCRS in a mixture of I volume
of water and 4 volumes of acetonitrile.
(3) 0.04% wlv of glimepiride for system suilability BPCRS in a
mixture of 1 volume of waterand 4 volumes of acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with oCiadeeylsilyi siliea gelfor ehromatography (5 um)
(Phenomenex Uchrospher RP 18 is suitable).

(b) Use isccratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.5 mL per minute.

(d) Use an ambient COIlUllO temperature.

(e) Use an auto-sampler temperature of 12°.

(f) Use a detection wavelength of 228 nm.

(g) Inject 10 ~L of each solution.

MOBILE PHASE

Equal volumes of a 0.1 % wlv solution of sodium dihydrogen
phosphate dihydrate and acetonitrile R1, the pH adjusted to 2.5
with orthophosphoric acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due [Q

impurity B and impurity C is at least 4.0.

DETERMINATION OF CONTENT

Calculate the content of C24H34N40jS in each tablet using
the declared content of C24H3~40 55 in g/imepiriJe BPCRS.

ASSAY
For tahlets containing less than 2 mg, or 2% wlw of
glimepiride
Use the average of the individual results determined in the
test for Unifonnity of content.

For tablets containing 2 mg or more, or 2% w/w or
more of glimepiride
Weigh and powder 20 tablets. Call}' out me method for
liquidchromatography, Appendix ill D, using the following
solutions

(I) To a quantity of powdered tablets containing 10 mg of
Glirnepiride, add 80 mL of a solution containing 1 volume of
water and 9 volumes of acetonitrile, mix with the aid of
ultrasound. Add sufficient of a mixture containing I volume
of waterand 9 volumes of acetommie to produce 100 ml.,
centrifuge and use the supernatant liquid.

(2) 0.01 % wlv of glimepiride BPCRS in a mixture of I volume
of waterand 4 volumes of acetonitrile.
(3) 0.04% wlv of glimepiride for system ,uitabilityBPCRS in •
mixture of 1 volume of waterand 4 volumes of acetonitrile.
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CHROJ\.iATOGAAPHlC CONDlTIONS

The chromatographic conditions described under Uniformity
of content rna}' be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity B and impurity C is at least 4.0.

DETERAUNATION OF CONTENT

Calculate the content of C24H34N40SS in the tablets using
the declared content of C24HJ4N40SS in glimepin"de BPCRS.

IMPURlTffiS
The impurities limited by the requirements of this
monograph include those listed under Glimepiride.

Glipizide Tablets
Action and use
Inhibition of ATP-dependenc potassium channels
(sulfonylurea); treatment of diabetes mellitus.

DEFINITION
Glipizide Tablets contain Glipizide.

The tablets comply with the requirements Slated under Tablets and
wilh thefollowing requirements.

Content of glipizide C2IH:!7NS04S
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 210 to
320 om of the final solution obtained in the Assay exhibits
maxima at 226 run and 274 run.

B. Shake a quantity of the powdered tablets containing
25 mg of Glipizide with 10 mL of dichloromethane for
5 minutes) filter, dry the filtrate with anhydrous sodium sulfate,
filter again and evaporate the filtrate to dryness. The infrared
absorption spectrum of me residue, Appendix II A, is
concordant with the reference spectrum of glipizide (RS 169).

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Extract a quantity of the powdered tablets containing
0.1 g of Glipizide with four IO-mL quantities of acetone,
evaporate the combined extracts to dryness under reduced
pressure at a temperature not exceeding 30 0 and dissolve the
residue in sufficient of a mixture of equal volumes of
dichloromethane and methanol to produce 5 mL.

(2) Dilute I volume of solution (I) to 200 volumes with a
mixture of equal volumes of dichloromethane and methanol.
(3) Dilute I volume of solution (I) to 500 volumes with the
same solvem mixture.

(4) 0.010% wlv of glipizide impurity A EPCRS (5-methyl-N
[2-(4-sulfamoylphenyl)ethyl]pyrazine-2-catboxamide) in a
mixture of equal volumes of dichloromethane and methanol.

CHROJ\.iATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F 254
plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 cm.
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(e) After removal of the plate, dry in air and examine under
ullraviolet lighl (254 nm).

MUHJLE PHASE

20 volumes of ethyl acetate, 20 volumes of anhydrous Jonnie
add and 40 volumes of dichloromethane.

LIMITS

In the chromatogram obtained with solution (l)j

any spot corresponding to glipizide impurity A is not more
intense than the spot in the chromatogram obtained with
solution (4) (0.5%);

any other secondary spot is not more intense chan the spot in
the chromatogram obtained with solution (2) (0.5%);

and not more than two such spots are more intense than the
SpO[ in the chromatogram obtained with solution (3) (0.2%).

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 15 mg of Glipizide add 30 mL of methanol, heat
gently on a water bath whilst shaking, cool and add sufficient
methanol£0 produce 50 mL Filter and dilute 5 mL of the
filtrate to 50 mL with methanol. Measure the absorbance of
the resulting solution at the maximum at 274 nm,
Appendix II B, using methanolin the reference cell. Calculate
the content of C2IH27Nj04S taking 237 as the value of
A(1%, I cm) at the maximum at 274 om.

Human Glucagon for Injection
Action and use
Hormone; treatment of hyperglycaemia.

DEFINTI10N
Human Glucagon for Injection is a sterile material consisting
of freeze-dried Human Glucagon (produced by recombinant
DNA technology) with or without excipients. It is supplied in
a sealed container.

The contents of the sealed container comply unih the requirements
fQT Powders for Injections statedunderParenteral Preparations
and with thefollowing requirements.

Content of glucagon, C1S3H22SN41049S
75.0 to 104.0% of the stated amount.

IDENTIFICATION
In the Assay, the retention time of the principal peak in the
chromatogram obtained with solution (1) is similar to that of
the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH of a 0.1 % w/v solution, 2.5 to 3.5, Appendix V L.

Related proteins and deamidated forms
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions and the
nonnalisation procedure.

(1) Dissolve the powder being examined in
O.OIMhydrochloric acid to obtain the equivalent of 0.05% wlv
of human glucagon. Maintain the solution at r to 8'.
(2) Dissolve the contents of a vial of human glucagon EPCRS
in O.OIMhydrochloric acid to obtain a concentration of
0.05 % -stv. j\1aintajn the solution at 7" to 8'.
(3) Dissolve the powder being examined in
O.OIMhydrochloric am to obtain a concentration of about
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0.05% w/v human glucagon. Heat at 500 for 48 hours
(generation of aU 4 deamidated forms of glucagon at a total
concentration of not less than 7%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless "eel column (15 cm x 3.0 mm) packed
with oCladecylsi1y/ silica gelfor chromatography (3 pm) (ACE 3
CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate orO.5 mL per minute.

(d) Use a column temperature of 45".
(e) Use a detection wavelength of214 nm.

(I) Inject 15 ~L of each solution.

MOBILE PHASE

Mobile phaseA 200 volumes of acetomoile fQT chromatography
and 800 volumes of the solution prepared as described
below.

Dissolve 16.3 g of potassium dihydrogen orthophosphate in
800 mL of water, adjust to pH 2.7 with onhophosphon·c acid.
~[ob,1e phaseB 400 volumes of acetonitn7e for chromatography
and 600 volumes of water.

Use the following gradient elution.

Time Mobile phase A Mobile phase B Comment

(Minutes) (%vlv) (%vlvl

0-25 61 39 lsocratc

25-29 61---)12 39~88 linear gradient

29-30 12 88 isocl'alic

30-31 12~61 88~39 re-equilibratioo

Note: The relative retention time with respect to glucagon
(retention time about 21 minutes) of deamidated glucagon 1
is about 1.1. The end time of the isocratic elution may be
adjusted so that the gradient begins after elution of the peak
due to deamidated glucagon 4 (relative retention with
reference to glucagon about 1.4).

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution factorbetween the peak due to glucagon and the
following peak due to deamidated glucagon I is at least 1.5;

the 4 peaks eluting after the principal peak, that correspond
to the dearnidated forms, are clearly visible;

and, in the chromatogram obtained with solution (2):

the symmetry factor of the peak due to glucagon is a
maximum of 1.8;

the repea,abilJ"ty has a maximum relative standard deviation of
2.0% after 5 injections.

UMITS

In the chromatogram obtained with solution (I):

the total area of aUdeamidated forms is not greater than
10.0%;

the total area of aU secondary peaks is not greater than 15.0%.

Water
Not more than 5.0%, Appendix IX C, Method m. Use the
entire freezedried contents of the sealed container
(containing I mg of the powder).

J
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Action and use
Prevention and treatment of dehydration.

LABELLING
The strength is stated as the equivalent number of grams of
glucose, C6Hl206J per litre.

When Glucose Infusion is required as a diluent for Injections
or Infusions of the Pharmacopoeia, Glucose Infusion (50 g
per litre) shall be used.

Compound Glucose, Sodium Chloride
and Sodium Citrate Oral Solution
St. Marks Solution

NOTE; This monograph has been developed to cover unlicensed
jonnulations.

ASSAY
To a volume containing the equivalent of 2 g to 5 g of
glucose, C6H1206, add 0.2 mL of 5M ammonia and sufficient
waterto produce 100 mL Mix well, allow to stand for
30 minutes and determine the optitalrotation in a 2-dm rube,
Appendix V F. The observed rotation in degrees multiplied
by 0.9477 represents the weight in g of glucose, C6H 120 6, in
tile volume taken for assay.

20g
3.5 g
25 II

Sufficient 10 produce 1000 mL

Glucose
Sodium Chloride
Sodium Citrate
Water

Dissolve the dry ingredients in Water and add sufficient
Water to produce 1000 mL.

Theoralsolution complus with the requirements stated underOral
Liquids and wlih thejoUowing requirements. Where appropriate,
the oralsolution also complies with the requirements Slated under
Unlicensed J.Wedidnes.

Content of glucose, C6Hu06

1.9 to 2.1 % wlv.

Content of sodium chloride) NaCl
0.33 to 0.37% wlv.

Content of sodium citrate, Ct>HSNa301,2H20
0.24 to 0.26% wlv.

IDENTIFICATION
A. Heat 10 mL with cupn-tastaric solution Rl, A red
precipitate is produced.

B. Yields reaction A characteristic of sodium salts) reaction A
characteristic of chlorides and the reactions characteristic of
citnues, Appendix VI.

C. The solution prepared as directed in the Assay for glucose
is dextrorotatory.

TESTS
Acidity or alkalinity
pH, 5.5 to 7.5, Appendix V L.

DEFINITION
Compound Glucose) Sodium Chloride and Sodium Citrate
Oral Solution contains Glucose, Sodium Chloride and
Sodium Citrate. It is prepared by dissolving the dry
ingredients in the specified volume of Water just before issue
for use.

Extemporaneous preparation
The following formula and directions apply.

DEFINITION
Glucose Infusion is a sterile solution containing Glucose or
Glucose Monohydrate. it is supplied as a ready-to-use
solution.

The infusion romp/its with the requirements statedunder
Parenteral Preparations and with the jollowing requirements.

Content of glucose, C6HI206

95.0 to 105.0% of the staled amount.

CHARACTERISTICS
A colourless solution. Solutions containing the equivalent of
200 g per litre or more of glucose, C~1206) may be not
more than faintly yellow in colour.

IDENTIFICATION
A. Heat with cupri-umasic solution RI. A red precipitate is
produced.

B. The solution prepared as directed in the Assay is
dextrorotatory.

TESTS
Acidity
pl-l, 3.5 to 6.5) Appendix V L, when determined on a
solution diluted, if necessary, with water for injecu·ons, to
contain not more than the equivalent of 5% wlv of glucose,
C6H 120 6) and to which 0.30 mL of a saturated solution of
potassium chloride has been added for each 100 mL of
solution.

5-Hydroxymethylfurfural and related substances
Dilute a volume containing the equivalent of 1.0 g of
glucose, C6H 1206, to 250 mL with water. The absorbance of
the resulting solution at the maximum at 284 run is not more
than 0.25, Appendix II B.

Bacterial endotoxins
The endotoxin limit concentration is 0.25 IV per mL,
Appendix XIV C. Dilute infusions containing more than
5% wlv of Glucose with waterBET to contain 5% wlv.

DETER.MINATlON OF CONTENT

Calculate the content of human glucagon
(C15~225N43049S) from the chromatograms obtained and
using the declared content of CI53H22SN,13049S in human
glucagon EPCRS.

STORAGE
Human Glucagon for Injection should be protected from
light and stored strictly in accordance with the
manufacturer's insrrucrions.

Glucose Infusion

Bacterial endotoxins
Carry out the leSt for bacterial endotoxins, Appendix XN C.
Dissolve the contents of the sealed container L'1 waterBET to
give a solution containing 1 mg of Human Glucagon per mL
(solution A). The endotoxin limit concentration of solution A
is 10 IV of endotoxin per mL

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the method described under Related
proteins and deamidated forms, injecting solutions (1) and
(2).

Glucose Injection

Glucose Intravenous Infusion
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VS until the colour of the aqueous phase matches that of a
7% wlv solution of hydroxylamine hyJrochlon"de previously
neutralised to bromophenol bluesolution with iM sodium
hydroxide VS. Each rnL of 1M sodium hydroxide VS is
equivalent to 50.05 mg of C jHS02 .

In tropical and subtropical countries the quantity of Gelatin
may be increased to an amount not exceeding 18 g.

Extemporaneous preparation
The following directions apply.

Add the Gelatin to about 30 rnL of Purified Waler heated
nearly to boiling, then add the Glycerol previously heated to
100° and heat the mixture on a water bath for 15 minutes or
until solution is complete. Adjust the weight of the product
to 100 g by the addition of hot Purified Water or by
evaporation on a water bath and pour into suitable moulds.

The suppositories comply with the requirements statedunderRectal
Preparations and with the following requirements.

Glycerol Eye Drops
DEFINITION
Glycerol Eye Drops are a sterile solution of Glycerol in
Purified Water.

The frye drops comply with the requirements SlatedunderEye
Preparations and with thefollowing requirements.

Content of glycerol, C3Hs03

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Mix I mL of the eye drops with 05 mL of nitric acid and
superimpose 0.5 mL of potassium dichromate solution. A blue
ring develops at the interface of the liquids, which does not
diffuse into the lower layer within 10 minutes.

TESTS
Acidity or alkalinity
pH, 4.5 to 7.5, Appendix V L.

ASSAY
Dilute a suitable volume of the eye drops with sufficient
water to produce a solution containing 3% w/v of Glycerol.
To 5 rnL add 150 mL of waterand neutralise with O.IM
sodium hydroxide VS, using bromocresol purple soluticm as
indicator. Add 1.6 g of sodium periodate and allow to stand
protected from light for 15 minutes. Add 3 rnL of propan
l,2-dicl, shake, allow to stand protected from light for
5 minutes and titrate with 0.1M sodium hydroxide VS.
Each mL of O.lM sodium hydroxide VS is equivalent to
9.21 mg of C,HaO,.

STORAGE
Glycerol Eye Drops should be protected from light.

Strengths available
Eye Drops containing 10, 20, 30 and 50% w/v of glycerol are
available.

ASSAY
For glucose
To 100 mL of the solution add 0.2 mL of 5Alammonia and
mix well. Allow to srand for 30 minutes and determine the
optical rotation in a 2-dm tube, Appendix V F. Multiply the
observed rotation in degrees by 0.9477, then by 1.002 and
then by 10 to calculate the weight in grams of glucose,
C6Hl206J in the original powder.

For sodium chloride
Titrate 20 mL of the solution with a.1M Sl1ver nitrate VS
using potassium chromate solution as indicator. Each mL of
silvernitrate VS is equivalent to 5.844 mg of NaCI.

For sodium citrate
Evaporate 25 mL of the solution almost to dryness on a
rotary evaporator, add 10 mL of Qcewne and evaporate to
dryness. Add 10 mL of cuelone, 10 mL of acetic anhydride and
20 mL of anhydrous acetic acid to the residue and warm to
about 600 until dissolution is complete. Allow to cool and
carry out Method I for non-aqueous titration,
Appendix VITI A, using 0.25 mL of crystal violet solution as
indicator, titrating to a blue end point. Each mL of
O.IM perchlotic add VS is equivalent to 9.803 mg of
C6HjNa307,2H20.

STORAGE
Compound Glucose, Sodium Chloride and Sodium Citrate
Oral Solution should be stored at a temperature of2° to 8°.

LABELLING
The label states that any portion of the oral solution that
remains unused 24 hours.after preparation should be
discarded.

Glutaraldehyde Solution
DEFINITION
Glutaraldehyde Solution is a dilution of Strong
Glutaraldehyde Solution in a mixture of Purified Water and
Ethanol (96 per cent).

In making Glutaraldehyde Solution, Ethanol (96 per cent)
may be replaced by Industrial Methylated Spirit'.

Content of glutaraldehyde, C SHS02

9.2 to 10.5% w/v.

IDENTIFICATION
A. Heat 5 mL with 10 mL ofa solution containing 1 g of
hydroxylamine hydrochloride and 2 g of sodium acetate on a
water bath for 10 minutes, allow to cool and filter.
The meltingpoint of the residue, after washing with waterand
drying at 105°, is about 178°, Appendix V A.
B. To I mL add 2 mL of ammoniacal sifvernitratesolution
and mix gently for a few minutes. Silver is deposited.

TESTS
Ethanol content
50.0 10 60.0% vlv, Appendix VIII F.

ASSAY
Mix 10 mL with 100 rnL of a 7% wlv solution of
hydroxylamine hydrochloride previously neutralised to
bromophenol bluesolution with 1Msodium hydroxide VS and
allow to stand for 30 minutes. Add 20 mL ofpetroleum spirit
(boiling range, 4(f to 6ff) and titrate with 1M sodium hydroxide

I The law and the statutory regulations gooeming the useof Industrial
Methylaced Spin',must beobserved.

Glycerol Suppositories
Glycerin Suppositories

DEFINITION

Gelatin
Glycerol
Purified Water

14.
70.

A s,ufficiem quantity
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Content of glycerol, C3Hs03

66.5 to 73.5% w/w.

Disintegration
Maximum time, 1 hour,Appendix xn A2.

ASSAY
Dissolve a numberof suppositories containing 8 g of
Glycerol in 50 mL of waterand add sufficient water to
produce 250 mL. To 5 mL add 150 mL of waterand
0.25 mL of bromocresol purple solution and neutralise with
0.1M sodium hydroxide VS to the blue colour of the indicator.
Add 1.6 g of sodium periodate and allow to stand for
15 minutes. Add 3 ml, of propan-l,2-diol, shake,allow to
stand for 5 minutes and titrate with O.1M sodium hydroxide VS
to the same blue colour. Each mL of 0.1Msodium hydroxide
VS is equivalent to 9.210 mg ofC3Hs0 3 .

Glyceryl Trinitrate Ointment
Action and use
Vasodilator.

DEFINITION
Glyceryl Trinitrate Ointment contains Glyceryl Trinitrate in a
suitable basis.
Theointmentcomplies with the requirements suued under Topicd
Semi-solid Preparations and with the folWwing requirements.

Content of glyceryl trinitrate, C3HsN309
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer ehromatography,
Appendixill A, using the following solutions.
(1) To a quantity of the ointment containing 40 mg of
Glyceryl Trinltrate add 80 mL of methand, disperse with the
aid of ultrasound for 30 minutes, cool in ice and filter. Dilute
1 volume of the filtrate to 5 volumeswith methanol.

(2) Dilute a quantity of g/yceryl tnnitratesolution BPCRS with
sufficient methanol to produce a solution conta ining
approximately 0.01 % wlv of Glyceryl Trinitrate.

(3) Equal volumes of solutions (1) and (2).

CHROMATOGRAPHIC CONDITIONS

(3) Use a silica gel plate (Mercksilica gel 60 plates are
suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 J1l. of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in a current of cool air,
spray with freshly prepared potassium iodide and starch solution.
Expose the plate to ultra'iJWletlight (254 nm) for 15 minutes
and examine in daylight.

M.OBILEPHASE

20 volumesof ethylacetate and 80 volumes of toluene.

SYSTEM SUITABILITY

The principal spot in the chromatogram obtainedwith
solution (3) appears as a single compactspot.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (I) corresponds to that in the chromatogram
obtained with solution (2).
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B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principai peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for Iiquidchromatography,
Appendix m D, using the following solutions.
(1) To a quantity of the ointmentcontaining 50 mg of
Glyceryl Trinitrate add 70 mL of methanol and completely
disperse with the aid of ultrasound. Cool the contents in ice
for30 minutes, allow to attain roomtemperature, add
sufficient methanol to produce 100 mL and centrifuge.
(2) Dilute 1 volume of solution (1) to 100 volumes with
methanol.

(3) Dilute a quantity of glyceryl tn'nitrate solution BPCRS with
sufficient 1M hydrochloric acid to produce a solution
containing 0.05% w/v of Glyceryl Trinitrate and heat in a
reaction vial at 1000 for 30 minutes (production of Ihe
dinitrate impurities).
(4) Dilute I volume of solution (2) to 10 volumes with
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 pm)
(Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 210 om.
(t) Inject 50 ~L of each solution.

(g) For solution (1), allow the chromatography to proceed
for three times the retention time of the principal peak.

MOBILE PHASE

50 volumesof acetonitrile Rl and SO volumes of water.

Whenthe chromatograms are recorded underthe prescribed
conditions the retention times relative to glyceryl trinitrate
(retention time, about 11 minutes) are: glyceryl mononitrate,
about0.23; 1,3-glyceryl dinitrate, about0.42; 1)2-glyceryl
dinirrate, about 0.45.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (3) resembles the reference chromatogram supplied
with glyceryllrinitrate solution BPCRSJ in that it shows a
principal peakdue to glyceryl rrinitrate and two clearly
separated peaksdue to the dinitrate impurities.

LIMITS

In the chromatogram obtainedwithsolution (I):
the area of any peak due to glyceryJ mononitrate, 1,3-glyceryl
dinitrate or 1,2-glyceryl dinitrate is not greater than the area
of the principal peak in the chromatogram obtained with
solution (2) (1%);

the sum of the areas of any othersecondary peaks is not
greater than 0.5 times the areaof the principal peak in the
chromatogram obtained with solution (2) (0.5%);
the sum of the areas of all secondary peaksis not greater than
3 times the area of the principal peakin the chromatogram
obtained with solution (2) (3%).
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Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) To a quantity of the ointment containing 40 mg of
Glyceryl Trinitrate add 70 rnL of methanol and, completely
disperse with the aid of ultrasound. Cool the contents in ice
for 30 minutes, allow to attain room temperature, add
sufficient methanol to produce 100 mL and centrifuge.

(2) Dilute a quantity of g/yceryl trinitrase solution BPCRS with
sufficient methanol to produce a solution containing
0.04% wlv of Glyceryl Trinitrate.

(3) Dilute a quantity of g/yceryltrinitrate solution BPCRS with
sufficient 1M. hydrochloric add to produce a solution
containing 0.05% wlv of Glyceryl Trinitrate and heat in a
reaction vial at 1000 for 30 minutes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecy/silyl silica gelfi>r chromatography (5 pm)
(Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.3 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 225 om.

(I) Inject 20 ,u. of each solution.

MOBILE PHASE

50 volumes of methanol and 50 volumes of water"
When the chromatograms are recorded under the prescribed
conditions the retention times relative to g1yceryl trinitrate
(retention time, about 9 minutes) are: 1,3-g1yceryl dlnltrate,
about 0.4; t,2-g1yceryl dinitrate, about 0.45; isosorbide
dinitrate, about 0.7.

SYSTEM SUITABlUTY

The test is not valid unless) in the chromatogram obtained
with solution (3), the peak (Q valley ratio between
1,3-glyceryl dinitrate and 1,2-glyceryl dinitrate is at least 5.

DETERJ.\1INATION OF CONTENT

Calculate the content of C3HjN309 in the ointment using
the declared content of C3H j N 30 9 in g/yceryl ttinimue
solution BPCRS.

Glyceryl Trinitrate Sublingual Spray
DEFINITION
Glyceryl Trinitrate Sublingual Spray contains Glyceryl
Trinitrate Solution in a suitable vehicle either in a suitable
pressurised container or in a container fined with a spray
device.

PRODUCTION
A suitable test is carried out (Q demonstrate the uniformity of
dose.

The oromucosaJ spray complies wz"th the requirements stated under
Oromuccsa/ Preparations and with thefollowz"ng requirements.

Content of glyceryJ trinitrate, ClHsNl 0 9

80.0 to 120.0% of the amount stated to be delivered per
metered dose.
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IDENTIFICATION
A" Carry out the method for thin-layer chromatography,
Appendix III A, using a TiC silica gd piate (Merck silica gel
plates are suitable) and a mixture of 20 volumes of ethyl
autate and 80 volumes of toluene as the mobile phase. Apply
separately to the plate 5 ~L of each of the following
solutions" For solution (1) expel a number of metered doses
containing the equivalent of about 4 mg of g1yceryl trinitrate
into a beaker, add 5 mL of acetone, transfer to a graduated
flask and add sufficient ac.eume to produce 10 mL.
For solution (2) dilute a quantity ofglyceryl ttinitnue
solution BPCRS with methanol (50%) to produce a solution
containing 0.04% w/v of g1yceryl trinitrate. Solution (3) is a
mixture of equal volumes of solutions (I) and (2). After
removal of the plate, allow it to dry in air and spray with
freshly prepared potassium iodide and starch solution. Expose
the plate to ultraviolet light (254 nm) for 15 minutes and
examine in daylight. The principal spot in the chromatogram
obtained with solution (1) corresponds to that in the
chromatogram obtained with solution (2). The principal spot
in the chromatogram obtained with solution (3) appears as a
single compact spot.

B" In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromarcgraphy,
Appendix m D, using the following solutions. For solution
(1) expel a munber of metered doses containing the
equivalent of about 5 mg of glyceryl trinitrate into a beaker,
dilute to 5 mL with methanol, mix well and add sufficient
waterto produce 10 mL. For solution (2) dilute 1 volume of
solution (I) to 100 volumes with methanol (50%).
For solution (3) dilute a quantity ofglyceryl m"nitrate
solution BPCRS with sufficient 1M hydrochlork acid to produce
a solution containing 0.05% wlv of g1yceryl tnnitrate and
heat in a reaction vial at 100° for 30 minutes.

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 em x 4.6 mm) packed with
oetadecy/si/yl silica gelfor chromarcgraphy (5 um) (Nucleosll
C 18 is suitable), (b) as the mobile phase with a flow rate of
1.0 mL per minute a mixture of 50 volumes of acetonitrile
and 50 volumes of water and (c) a detection wavelength of
210 nm.

The test is not valid unless the chromatogram obtained with
solution (3) resembles the reference chromatogram supplied
with glyceryl ttinitrate solution BPCRS in mat it shows a
principal peak due to glyceryi trinitrate and two clearly
separated peaks due to the dinitrate impurities with retention
times relative to glyceryl trinitrate of approximately 0"5.

In the chromatogram obtained with solution (I) the area of
any secondary prok is not greater than the area of the
principal peak in the chromatogram obtained with solution
(2) (I %) and the sum of areas of any secondary peaks is not
greater than three times the area of the principal peak in the
chromatogram obtained with solution (2) (3%). Disregard
any peak with an area less than 0.1 times the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1 %).

ASSAY
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions. For solution
(1) collect 10 metered doses in a vessel avoiding loss of

j
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material, dissolve the expeUed material in methanoland dilute
with sufficient methanol to produce a solution containing the
equivalent of 0.04% w/v of glyceryl t.....initrate. For solution
(2) dilute a quantity of glyceryl tnnitrou solution BPCRS with
sufficient methanol (50%) to produce a solution containing
0.04% w/v of glyceryl trinitrate.

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 cm x 4.6 mm) packed with
octodecylsilyl silica gd for chromatography (5 urn) (Nucleosil
CIS is suitable), (b) as the mobile phase with a flow rate of
1.3 mL per minute a mixture of 50 volumes of methand and
50 volwnes of waterand (c) a detection wavelength of
225 nm.
Calculate the content of C3HsNJOg per metered dose using
me declared content of C3HsNJ09 in glymyl uinimue
solution BPGRS.

Glyceryl Trinitrate Tablets
Glyceryl Trinitrate Sublingual Tablets; Trinitrin Tablets;
Nitroglycerin Tablets

DEFINITION
Glyceryl Trinitrate Tablets are sublingual tablets made with
Mannitol as the basis and may be prepared by adding
Glyceryl Trinitrate Solution of an appropriate concentration
to dried granules of Mannitol, mixing intimately, drying at a
temperature not exceeding 50° or without heating for not
more than 4 hours and compressing.

CAUTION Undiluted gIYceryl mnitratecan beexploded try
percussion or excessive heat. Appropriate precautions should be
exercised and only exueding/ysmallamounts should be isolated.
The tablets comply with the requirements uaed under Oromucosal
Preparations and with the jolkJwing requirements.

Content of glyceryl trinlrrate, C3HsN30g

85.0 to 115.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromalOgraphy,
Appendix III A, using the following solutions.

(1) Extract a quantity of the powdered tablets containing
0.5 mg of glyceryl trinitrate with 1 mL of acetone and
centrifuge.

(2) Dilute a quantity ofglyceryl trinitrate solution BPCRS with
sufficient water to produce a solution containing 0.05% w/v
of glyceryl rrinitrate.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile pbase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in a stream of air, spray
with diphenylamine solution Rl and irradiate for 15 minutes
with ultraviolet light (365 nm). Examine the piate in daylight.

MOBILE PHASE

toluene.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. Extract a quantity of the powdered tablets containing
3 mg of glyceryl trinitrate with 5 mL of etherand filter.

Glyceryl Trinitrate Preparations III-741

Evaporate the ether and dissolve the residue in 0.2 mL of
sulfuric acidcontaining a trace of diphenylamine. An intense
blue colour is produced.

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Mix a quantity of the powdered tablets containing 2.5 mg
of glyceryl trinitrate with 10 mL of acetonitrile with the aid of
ultrasound, filter through a 4-f.lm filter and dilute one volume
of the filtrate with an equal volume of water.
(2) Dilute 1 volume of solution (I) to 100 volumes with the
mobile phase.

(3) Dilute a quantity of glyceryltrinilTate solution BPCRS with
sufficient 1M hydrochlorn: arid to produce a solution
containing 0.05% w/v of glyceryl rnnlrrare and heat in a
reaction vial at 1000 for 30 minutes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 em x 4.6 mm) packed
with with octade<yuilyl silica gd for chrommography (5 urn)
(Nucleosil ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of 210 nm.
(f) Inject 50 ~L of each solution.

(g) For solution (1), allow the chromatography to proceed
for three times the retention time of the principal peak.

MOBILE PHASE

40 volumes of acesoniuile and 60 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) resembles the reference chromatogram supplied
with glyceryl tnnitrate solution BPCRS in that it shows a
principal peak due to gjyceryl trinitrate and two clearly
separated peaks due to the dinitrate impurities with retention
times relative to glyceryJ trinitrate of approximately 0.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (I %);

the sum of the areas of any such peaks is not greater than
three times the area of the principal peak in the
chromatogram obtained with solution (2) (3%).

Disregard any peak with an area Jess than 0.1 rimes the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

Unifonnity of content
Tablets containing less than 2 mg and/or less than 2% w/w
of glyceryl trinitratc comply with the requirements stated
under Tablets using the following method of analysis. Carry
out the method for liquM chromatography, Appendix ill D,
using the following solutions.

(1) Add 2 mL of acetonitrile to one tablet, mix with the aid of
ultrasound for 5 minutes, filter through a 4-JUIl filter and
dilute 1 volume of the filtrate with an equal volume of water.
(2) Dilute g!Yc<ryl trinilTate solution BPCRS with the mobile
phase to produce a solution containing the equivalent
amount of glyceryl trinirrare as that expected for solution (1).
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(3) Dilute a quantity of glycery/ m"nt'trate solution BPCRS with
sufficient 1M hydrochloric acid to produce a solution
containing 0.05% wlv of glyceryl trinitrate and heat in a
reaction vial at 1000 for 30 minutes.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used, with the exception of the run time.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) resembles the reference chromatogram supplied
with glyury/ ttinitrate solution BPCRS in mat it showsa
principal peak due to glyceryl trinitrate and two clearly
separated peaks due to the dinitrate impurities with retention
times relative to glyceryl trinltrate of approximately 0.5.

DETERMINATION OF CONTENT

Calculate the content of C3HjN309 in each tablet from the
chromatograms obtained and using me declared content of
C3H,N30. in glyuryl ttinitrate solution BPCRS.

ASSAY
Use the average of the individual results determined in the
test for Uniformity of content.

STORAGE
Gtyceryl Trinitrate Tablets should be protected from light
and stored in a glass container closed by means of a screw
closure lined with aluminium or tin foil; additional packing
that absorbs glyceryl trinitrate should be avoided. Glyceryl
Trinitrate Tablets should be issued for patients in containers
of not more man 100 tablets.

Glyceryl Trinitrate Transdermal Patches
DEFINITION
Glyceryl Trinitrate 'Transdermal Patches contain glycery)
trinitrate in a suitable matrix or reservoir presentation. They
are prepared from Glyceryl Trinitrate Solution.

PRODUCTION
A suitable dissolution test is carried out lO demonstrate me
appropriate release of glyceryl trinitrate.

The transdennal patches comply with the requirements stated
underTransdennal Parches and wih rhe foOowing requirements.

Content of g1yceryl tr1nitrate, C,HsN30 .
90.0 to 115.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer ehromatography,
Appendix III A, using the following solutions.

(1) Clean me outer surface of a patch using a lint-free cloth
moistened with methanol. Remove the release liper and score
the exposed surface. Place the patch in a flask containing
sufficient methanol to produce a solution containing 0.1% wlv
of glyceryJ trinitrate, mix with the aid of ultrasound in a
water bath at 40° for 15 minutes and then shake
mechanically at room temperature for 3 hours. Dilute the
methanolic extract with sufficient waterto produce a final
concentration of 0.05% wlv of glyceryl trinitrate.

(2) Dilute a quantity of glyuryl trinitrale solution BPCRS with
methanol (50%) to produce a solution containing 0.05% wlv
of glyceryl trinitrate.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel plates are
suitable).

2022

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em,

(e) After removal of the plate, dry in air) spray with freshly
prepared potassium iodide and srarch sonuion. Expose the plate
to ultravioletlighr (254 nm) for 15 minutes and examine in
daylight.

MOBILE PHASE

20 volumes of ethylautale and 80 volumes of toluene.

CONFIRMATION

The principal spot in me chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the test for Uniformity of content) the chromatogram
obtained with solution (1) shows a peak with the same
retention time as the principal peak in the chromatogram
obtained with solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography)
Appendix ill D) using the following solutions.

(1) Clean the outer surface of five patches using a lint-free
cloth moistened with methanol. Remove the release liners and
score the exposed surfaces. Place the patches in a flask
containing sufficient methanol to produce a solution
containing 0.1% w/v of glyceryl trinitrate, mix with the aid of
ultrasound in a water bath at 40° for 15 minutes and then
shake mechanically at room temperature for 3 hours. Dilute
the methanolic extract with sufficient warer to produce a final
concentration of 0.05% wlv of glyceryl trinitrate.

(2) Dilute I volume of solution (I) to 100 volumes with
me/hanoi (50%).
(3) Dilute a quantity of g1ycerylln'nirrate solution BPCRS with
sufficient 1M hydrodllon·c acid to produce a solution
containing 0.05% wlv of glyceryl trinitrate and heat in a
reaction vial at 100° for 30 minutes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 cm x 4.6 mm) packed
with o<taduylsilyl siliea gelfor ehromatography (5 urn)
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 210 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Equal volwnes of acetonitrile and water.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the reference chromatogram
supplied with g1ycery1 trinilrate solution BPCRS in that it shows
a principal peak due to glyceryl trinitrate and two clearly
separated peaks due to the dinitrate impurities with retention
times relative to glyceryl trinitrate of approximately 0.5.

UMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal pea k in the chromatogram obtained with
solution (2) (1%);
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the swn of the areas of any secondary peaks is not greater than
three times the area of the principal peak in the
chromatogram obtained with solution (2) (3%).

Disregard any peak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

Unlfonnity of content
Comply with the requirements stated under uni/onnityof
content, Appendix XlI C3, Test C, with respect (0 me
individual content of each dosage unit and using the
following method of analysis. Carry out the method for liquid
chromatography, Appendix III D, using the following
solutions.

(1) Clean the outer surface of a patch using a lint-free cloth
moistened with methanol. Remove the release liner and score
the exposed surface, Place the patch in a flask containing
sufficient methanol to produce a solution containing 0.1% w/v
of gJyceryl rrinirrate, mix with the aid of ultrasound in a
water bath at 40° for 15 minutes, shake mechanically at
room temperature and dilute a volume of the solution with
an equal volume of water.
(2) Dilute a quantity ofglyceryl uinimue solution BPCRS with
sufficient methanol (50%) to produce a solution containing
0.05% w/v of glyceryl rrinltrare.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of.C3H j N 30 9 in the transdermal patch
using the declared content of C3H5N 30 g in g/yceryl ninitrau
so/Ulum BPCRS.

ASSAY
Use the average of the 10 results obtained in the test for
Uniformity of content.

IMPURITIES
A. GlyceryH,2-dinitrate,

B. Glyceryl-Lj-dinltrare.

Glycine Irrigation Solution
DEFINITION
Glycine Irrigation Solution is a sterile solution of Glycine in
Water for Irrigation.

The irrigation solution complies with the requirements stated under
Preparations for lnigation and with thejollowing requirements.

Content of glycine, C,H,NO,
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
A. Evaporate 5 mL to dryness on a water bath and dry at
105° for 1 hour. The infrared absorption spectrum,
Appendix II A, is concordant with the reference spectrum of
glycine (RS 171).
B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Dilute the irrigation solution with water to contain
0.25% wlv of Glycine.

(2) 0.25% wlv of glycine in water.

Glycopyrronium Bromide Preparations 111-743

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGFZ54'

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry it at 1000 to 1050 for
10 minutes, spray with ninhydrin solution and heat at 100° to
1050 for 2 minutes.

MOBILE PHASE

30 volumes of 135M ammonia and 70 volumes of
propan-1-o/.

CONFIRAtATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

TESTS
Acidity
pH, 4.5 tu 6.5, Appendix V L.

Ammonium compounds
Dilute a volume containing 0.2 g of Glycine to 70 mL with
waterin an ammonia-distillation apparatus, add 25 mL of a
solution prepared by boiling 25 mL of 5M sodium hydroxide
with 50 mL of water and 50 mg of aluminium until the
volume is reduced to 25 mL and distil into 2 mL of a
saturated solution of boric aciduntil 50 mL is obtained.
Add 2 mL of a solution prepared by boiling 25 mL of
5M sodium hydroxide with 50 mL of water until the volume is
reduced to 25 mL and 2 mL of alkaline potassium
tetraiodomercurate solution, Any colour produced is not more
intense than that obtained by treating 70 mL of water
comaining 4 mL of ammonia standard solution (10 ppm NH.,)
in the same manner, beginning at the words 'add 25 mL
of. .. ' (200 ppm, calculated with reference to the content of
glycine).

ASSAY
Dilute a volume containing 0.15 g of Glycine to 25 mL with
waterand add 10 mL ofjonnalJehydesolution previously
adjusted to pH 9.0 and 0.25 mL of a mixed indicator
solution prepared by dissolving 75 mg of phenolphthalein and
25 mg of thymol blue in 100 mL of ethanol (50%). Titrate
with O.lMsodium hydroxide VS until the yelJow colour
disappears and a faint violet colour is produced. Each mL of
0.1M sodium hydroxide VS is equivalent to 7.507 mg of
C,HsNO,.

Glycopyrronium Bromide Oral Solution
Action and use
Anticholinergic.

DEFINITION
Glycopyrronium Bromide Oral Solution is a solution of
Glycopyrronium Bromide in a suitable flavoured vehicle.

The oralsolution complies with the requirements statedunderOral
Liquids and with thefollowing requirements.

Content of glycopyrronJum bromide, Cl~28BrN03
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix m AJ using the following solutions in water.
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(1) Dilute a volume of the oral solution, if necessary, to
produce a solution containing 0.01% w/v of Glycopyrronium
Bromide.

(2) 0.01% wlv of glycopymmium bromide BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sIlica gel F254•

(b) Use the mobile phase as described below.

(c) Apply 30 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air, spray with a
solution of 10 volumes of potassium iodide sdution,
10 volumes of potassium iodobismutiuue solution, 12 volumesof
glacial acetic acid and 67 volumes of water.

MOBILE PHASE

20 volumes of glacial acetic acid, 20 volumes of waterand
60 volumes of butan-l-ol.

CONFIRt\IATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of me principal peak in me chromatogram obtained with
solution (2).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D) using the following solutions in the mobile
phase. .

(1) Dilute a weighed quantity of the oral solution, if
necessary, to produce a solution containing 0.01% wlv of
Glycopyrronium Bromide.

(2) 0.01 % wlv of glyropymmium bromide BPCRS.
(3) Dissolve 2 mg of benzaldehyde EPCRS in solution (2) and
dilute to 100 mL with solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use either a stainless steel column (25 em x 4.6 nun)
packed with nitn'le silica gelfor chromatography (5 urn)
(Phenomenex PhenoSphere eN is suitable) or a stainless
steel column (25 em x 4.6 mm) packed with spherical base
deacmxned, end-capped oetadecybilyl silica gelfor chromatography
(5 um) (Restek Pinnacle DB CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength or222 om.

(Q Inject 20 ~L of each solution.

MOBILE PHASB

3 volumes of O.5M sulfim·c add) 25 volwnes of acetonitrile)
150 volumes of methanoland 615 volumes ofa solution
containing 0.16% wlv of sodiumpenMnesulfonate and
0.032% wlv of sodium sulfate.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), me resolution between the peaks due to
benzaldehyde and g1ycopyrronium bromide is at least 3.0.

DETERJ.WNATION OF CONTENT

Determine the weight per mL of the oral solution,
Appendix V G) and calculate the content of C I9HzsBrN03)

2022

weight in volume) using me declared content of
C19HzsBrN03 in glyropy"onium bromide BPCRS.

STORAGE
Glycopyrronium Bromide Oral Solution should be protected
from light.

Goserelin Implants
Action and use
Gonadotrophin-releasing hormone, gonadorelin analogue;
treatment of prostate cancer.

DEFINITION
Goserelin Implants are biodegradable and biocompatible
cylinders for subcutaneous injection containing Goserelin, as
acetate, dispersed in a polymeric matrix. They are formulated
so that me medicament is released over a period of weeks.

The implams comply with the requirements Slated under Parenteral
Preparations and with thefollowing requirements.

Content of goserello, CS9HS-tN18014

90.0 to 110.0% of the Slated amount of the peptide.

IDENTIFICATION
A. In the test for Uniformity of content, the retention time of
the principal peak in the chromatogram obtained with
solution (1) is similar to that of me principal peak in the
chromatogram obtained with solution (2).

B. In the Assay,the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
chat of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Drug release
NOTE: Suitable procedures should beemployed to minimise the
presence of baaeria on glassware immediately priorto the
dissolution rests.
For 3.6 mg implants

PROCEDURE

Perform the test in a 120-mL flat-bottomed glass jar with a
cap) incubated at 39°± 0.5°. Use as the medium 50 mL of a
pH 7.4 buffer solution prepared by dissolving 25.8 g of
anhydrous disodium hydrogen orthophosphate, 1.92 g of cittic
acidand 0.2 g of sodium azide in sufficient distilled waterto
produce 1000 mL. Adjust the pH of the resulting solution to
7.4 with anhydrous disodium hydrogen orthophosphate or citric
acid, if necessary, and filter through a sterile filter with a
nominal pore size not greater than 0.2 JIm into a sterile
container. Place 5 implants into the glass vessel, add 50 mL
of the medium and place in the incubator. At the times
specified in Table I remove the vessel from the incubator and
allow to cool to room temperature. Swirl gently to ensure a
uniform solution and withdraw a 5-mL sample. Dilute the
sample with 5 mL of the medium) filter if necessary and
measure the average of the individual absorbance values
obtained at 1 om intervals between 275 run and 285 run,
Appendix D B, using the dissolution medium in the reference
ceU. Add 5 mL of the medium to the dissolution vessel to
replace the volwne removed and return the vessel to the
incubator. At least three replicate analyses should be
performed,
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DETERJ\HNATION OF CONTENT

Calculate the content of C59Hs<lNlSOI4 dissolved in the
portionsof the medium from the absorbance obtained from a
solution prepared by diluting a suitable amount of
goserelin EPCRS in the dissolution medium and using the
declared content of C59H8~ISO H in goserelin EPCRSj at the
times specified in Table I the cumulative percentages comply
with the criteria given.
For 10.8 mg implants

PROCEDURE

Perform the test using the same apparatus as described for
the 3.6 mg strength implant.Use as the medium 50 mL of a
phosphate buffered saline pH 7.4 (PBS) solution prepared by
mixing 8 g of sodium chloride, O. I9 g of potassium dihydrogen
orthophosphate, 1.38 g of anhydrous disodium hydrogen
onhophosphate and 0.2 g of sodium azide in 1000 mL of
distilled water. Adjust the pH of the solution,ifnecessary, to
7.4 with 2M hydrochloric acid. Filter the solution through a
sterilefilterwith a nominalpore size not greater than 0.2 J1m
into a sterile container. Transfer 50 mL of medium to a
vessel and heat at 39 0 ± 0.50

• Place a single implant into the
vessel and withdraw 5-mL aliquots at 24, 72, 168 and
264 hours (I, 3, 7 and II days) and 20-mL aliquots at 336,
504,672,840,1008, 1176, 1344, 1512, 1680, 1848 and
2016 hours (14, 21, 28, 35, 42, 49, 56, 63, 70, 77 and
84 days) following gentle swirling to ensure a uniform
solution. Replace the volume removed with the equivalent
amount of warmed medium. Filterthe aliquot, if necessary,
and measure the average of the individual absorbance values
obtainedat I run intervals between 275 run and 285 om,
Appendix n B, using the dissolution medium in the reference
cell. At least six replicate analyses should be performed.

DETERMINATION OF CONTENT

Calculate the content of Cs9H84NlS014 dissolved in the
portions of the medium from the absotbanee obtained from a
solutionprepared by dilutinga suitable amountof

Table r

Test Duration

Hours (days)

168 (7)

336 (14)

408 (17)

504 (21)

672 (28)

Table II

Test Duration

Hours (days)

72 (3)

336 (14)

840 (35)

1,344 (56)

2,016 (84)

Amount dissolved

(each replicate)

21020%

251055%

351075%

651090%

8510105%

Amount dissolved

(each replicate)

51030%

101045%

151060%

55 to 90%

Nolless than 70%

goserelin EPCRS in the dissolution medium and using the
declared content of CS9Hs4NISOl4 in goserelin EPCRS. At aU
time points calculate the cumulative percentage of the
labelled amount of Cs9Hs 4N ISO 14 dissolved; at the times
specified in Table II the cumulative percentages comply with
me criteria given.

Related substances
A. Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Weigh and dissolve 10 implants, with the aid of
ultrasound, in a mixture of 15 volumes of waterand
85 volumes of acetonitrile to obtaina solution containing
0.2% w/v of Goserelin.
(2) Dilute I volume of solution (I) to 100 volumes using a
mixture of 15 volumes of waterand 85 volumes of acetonitrile.
(3) Dilute I volume of solution (2) to 10 volumes using a
mixture of 15 volumesof waterand 85 volumes of acetonitrile.
(4) 0.002% wlv each of 4-o-Ser-goserelin EPCRS and
goserelin EPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsilyl ,ilicagelfor chromatography (5 urn)
(Spherisorb ODS is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1.8 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 nm.
(I) Inject 5 1'1. of each solution.

MOBILE PHASE

0.272% wlv of potassium dihydrogen onhophosphate in a
mixture of 27 volumes of acetonitrile and 73 volumes of water.
Adjust the pH to 3.0 with onhophosphoric acid.
When the chromatograms arerecorded underthe prescribed
conditions, the relative retention withreference [Q goserelin
(retention time about 30 minutes) of 4-D-Ser-goserelin is
about 0.84.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4):

the resolution between the peaksdue to -l-n-Ser-goserelln and
goserelin is at least 4.5;
the symmetry factor of the peakdue to goserelin is less than
2.0.

LIMITS

In the chromatogram obtained wilh solution (1):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (I %);

the sum of the areas of any secondary peaks is not greater than
four times the area of the principal peakin the
chromatogram obtained with soluti?n (2) (4%).
Disregard anypeakwith an area less than that of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

B. Carry out the methodfor size-exclusion chromatography,
Appendix ill C, using the following solutions.
(1) Weigh and dissolve 10 implants, with the aid of
ultrasound, in a mixture of 15 volumes of waterand
85 volumes of aceumutile to obtaina solution containing
0.2% w/v of Goserelin.
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(2) Dilute 1 volume of solution (1) to 100 volumes using a
mixture of 15 volumes of waterand 85 volumes of acewnitriJe.
(3) Dilute 1 volume of solution (2) to 20 volumes using a
mixture of 15 volumes of waterand 85 volumes of (Ueum;tn"le.
(4) 0.002% wlv each of q-o-Ser-goserdin EPCRS and
goserelin EPCRS in a mixture of 20 volumes of water and
80 volumesof acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 7.8 mm) packed
with hydrophilic silica gelfor chromatography (5 urn) with a
fractionation range for proteins with a relative molecular
mass of approximately 4000 to 500 000 (TSK-GEL-G2000
SWXL Is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 280 nm.

(I) Inject 5 ~L of each solution.

MOBILE PHASE

8 volumes of a solution prepared as described below and
92 volumes of acetonitrile.
To prepare the solution add 167.5 g of a 60% w/v solution
of perchiotic acid to a IOOo-mL volumetric flask, cool in ice
and dilute to volume with 1M sodium hydroxide. To 100 mL
of this solution add sufficient water to produce 1000 mL and
adjust the pH of the solution to 2.1 with 5M sodium
hydroxide.

When the chromatograms are recorded using the prescribed
conditions the retention times relative to goserelin (retention
time about 40 minutes) are: impurity 11, about 0.93,;
impurity 7 (polymer envelope), about 0.1 to 0.6.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4)) the resolution between the peaks due to
d-c-Ser-goserelin and goserelin is at least 4.0.

UMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity 11 is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2%);

the sum of the areas of any peaks corresponding to the
polymer envelope is not greater than 5.5 times the area of the
principal peak in the chromatogram obtained with solution
(2) (5.5%).

Disregard any peak with an area less than that of the
principal peak in the chromatogram obtained with solution
(3) (0.05%). ,

c. Carry out the method for' size-exclusion chromatography,
Appendix ill C, using the following solutions.

(I) Weigh and dissolve 10 implants, with the aid of
ultrasound, in a mixture of 15 volumes of water and
85 volumes of aceuminile to obtain a solution COntaining
0.2% w/v of Goserelin.

(2) Dilute I volume of solution (I) to 100 volumes using a
mixture of 15 volumes of water and 85 volumes of aceronitrile.
(3) To 4 mg of go'erelin EPCRS add 250 ~L of trifiuoroaceuc
acidand leave [0 stand for 24 hours. Dissolve the product in
20 mL ofa mixture of 15 volumes of water and 85 volumes
of acetonitrile to obtain a solution containing des-e-butyl
goserelin.

2022

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 cm x 7.8 mm) packed
with hydrophilic silica gelfor chromatography (5 urn) with a
fractionation range for proteins with a relative molecular
mass of approximately 4000 to 500 000 (TSK-GEL-G2000
SWXL is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 280 nm.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

12.5 volumes of a solution prepared as described below and
87.5. volumes of acetonitrile.

Add 167.5 g of a 60% wlv solution of perchloric acid to a
1000-mL volumetric flask, cool in ice and dilute to volume
with 1M sodium hydroxide. To 100 mL of this solution add
sufficient waterto produce 1000 mL and adjust the pH of
the solution to 2.1 with 5M. sodium hydroxide.
When the chromatograms are recorded under the prescribed
conditions the retention time relative to des-r-butyl-goserelin
(retention time about 20 minutes) of impurity 13 is
about 1.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the retention time of des-r-butyl-goserelin
is between 19 and 22 minutes.

LIMITS

In the chromatogram obtained with solution (1) the area of
me peak corresponding to impurity 13 is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (1%).

The sum of impurities obtained in test B and impurity 13 in
test C is not more than 10%.

Acedc acid
Carry out the method for gas chromategraphy,
Appendix ill B, using a 2% v/v solution of sx-nexadeame
(internal standard) in dimethylformamide (solution B) and the
following solutions.

(1) Dissolve a quantity of the implant and a quantity of
solution B and dilute with sufficient dimethylfonnamitfe to
obtain a solution containing about 2.8% wlv of Goserelin
Implant and 0.1% vlv ot n-hexadeome.
(2) Prepare a solution containing 0.625% wlv ofglacial acetic
acidin dimethylformamide. To 10 mL of this solution add
5 mL of solution B and dilute to 100 mL with
dimethylformamitle.

CHROMATOGRAPHIC CONDITIONS

(a) Use a free fatty acid phase capillary column
(10 m x 0.32 mm) with a nominal film thickness of 0.2 to
0.3 urn (FFAP CB is suitable).

(b) Use helium as me carrier gas at a flow rate of 1.3 mL per
minute with a flow rate of the make up gas of 30 mL per
minute.

(c) Use the gradient conditions described below.

(d) Use an injection temperature of 200 0

(d) Use a flame ionisation detector, at a temperature of 250 0
•

(e) Inject 1~ of each solution.

(I) Use a split ratio of 30:100.
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Time Temperature Comment

(Minutes)

0-->1 50" isothermal

1-->6 50"-->200" linear gradient

6-->9 200" isothermal

9-->10 200"-->50" linear gradienl

10-15 50" re-equilibration

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (2);

the resolution between the peaks due to acetic acidand
n-hexadecane is at least 15,

the symmeuyfactor of the peak due to acetic acid is Jess than
2.0.

LIMITS

In me chromatogram obtained with solution (I) the ratio of
the area of any peak corresponding to acetic acid to the area
of the peak due to the internal standard is not greater than
the corresponding ratio in the chromatogram obtained with
solution (2) (2.5%).

Water
Not more than 2.5% w/w, Appendix IX C. Use Method III.
Prepare the sample by dissolving approximately 110 mg of
the implant in 4 mL of dry dimethylformamitk.

Bacterial endotoxins
Carry out the testlorbacterial endotoxins, Appendix XIV C.
Dissolve the copolymer using 2 mL of acetonitrile per implant
and dilute to a suitable concentration with water BEF
(solution A). The endotoxin limit concentration of solution A
is 350 IU of endotoxin per implant.

Uniformity of content
The implants complywith the limits described in testA for
unijonnity of content, Appendix XU C, usingthe following
method of analysis.
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.
(1) Dissolvewith the aid of ultrasound, I implant in a
mixture of 15 volumes of water and 85 volumes of acetonitrile
to obtain a solutioncontaining 0.02% wlv of Goserelin.
(2) 0.02% wlv of goserelin EPCRS in a mixture of 15 volumes
of waterand 85 volumes of acetonitrile.
(3) 0.02% wlv each of gosere/in hexapeptide BPCRS and
goserelin EPCRS in a mixture of 4 volumes of waterand
I volumeof acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steet column (25 em x 4.6 mm) packed
with IUtadecyhay/ silica gellorchromatography (5 pm)
(Spherisorb ODS is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1.8 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 220 nm.
(I) Inject I 0 ~L of each solution.

Goserelin Preparations 111-747

MOBILE PHASE

0.272% wlv of potassium dihydrogen orthophosphate in a
mixture of 45 volumes of water and 55 volumes of methanol.
Adjust the pH to 3.0 with onhophosphoric acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
goserelin hexapeptide and goserelin is not less than 4.0.

DETER.<\iINATION OF CONTENT

Calculate the totalcontentof goserelin, Cj9Hs4NISOl4J from
the chromatograms obtained and using the declared content
ofC59H8~lS014 ingoserelin EPCRS.

ASSAY
Carry out the methodfor size-exclusion chromatography,
Appendix ill C, usingthe following solutions.
(1) Weigh anddissolve 10 implants, with the aid of
ultrasound, in a mixture of 15 volumes of waterand
85 volumes of acetonitrile to obtaina solution containing
0.2% wlv of Goserelln.

(2) 0.2% wlv of gosere/in EPCRS in a mixture of 15 volumes
of waterand 85 volumes of acetonitrile.

(3) 0.002% wlv each of 4-~Ser-goserelin EPCRS and
goserelin EPCRS in a mixture of 20 volumes of water and
80 volumes of aceumimle.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances test B, may he used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
4-D-Ser-goserelin and goserelin is at least4.0.

DETERMINATION OF CONTENT

Calculate the contentof goserelin, C59Hs4NIS014J from the
chromatograms obtained and using the declared content of
C59H8~ISOI4 in goserelin EPCRS.

STORAGE
Goserelin Implants shouldbe stored in a sealed container,
protected from lightand moisture, at a temperature not
exceeding 25".

LABELLING
The label states the equivalent amount of the peptidein mg
in each implant.

IMPURITIES
The impurities controlled by thismonograph include:

or-'Z CH O~ NH,

j(NH H3CiC~3 }H

t,X2-Trp-X4 -X5-o-Ser-X7-Arg-X9-NH
o

I. X2 ::: t-Hls, X4 ::: n-Ser, X5 ::: t-Tyr, X7 ::: L-LeU,
X9 = L-Pro: 4(D-serine)-goserelin (equivalent to Ph.-Eur.
impurity A),

6. X2::: t-His, X4 ::: L-Ser, X5 ::: D-Tyr, X7 ::: L-Leu,
X9 = r.-Pro: 5(D-tyrosine)-goserelin (equivalent to
Ph. Eur. impurity F),

12. X2::: t-His, X4 ::: L-Ser, X5 ::: L-Tyr, X7 ::: n-Leu,
X9 ::: L-Pro: 7(D-leucine)-goserelin (equivalent [Q

Ph. Eur. impurity L),
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orJ<. CH o~ NH,

l~r H'CjcA, ~H
H :0. 0 Ifr-- His-Trp-Ser-Tyr-L-Ser-Leu-Arg-Pro-NH

°
2. 6-[D-(I,I-dimethylethyl}-L-serine)-goserelin (equivalent to

Ph. Eur. impurity B),

°
~

CH 0yNH,

. NH Y H3C...j,C~'J ~H
H ' 01 01 In-- His-Trp-)(4 -Tyr-L-Ser-Leu-Arq- Pro-NH

°
3. X4 = r-Ser, Y = Acetyl: 4-(acetyl-L-serine)-goserelin,

4. X4 ;:;; u-Ser, Y =Acetyl: 4-(acetyl-D-serine)-goserelin,

5. X4 =r-Ser, Y =Lactyl; 4-0actyl-L-serine)-goserelin,

II. X4 = t-Ser, Y = Glycolyl: 4-(glycolyl-L-serine)-
goserelin,

7. X4 =t-Ser, Y =LactidelGlycolide copolymer chain:
Polymer envelope,

°
~

CH, H,C"",O 0yNH,

NH H3CiCH3 I I
NH NH

, NI I
H Tr- His-Trp-Ser-Tyr-D-Ser-Leu-Arg-Pro-NH

°
8. 8-(N-acetylamino-L-arginine)-goserelin,

0yNH,
CH, I

H,CjCH, NH

o /
Tyr-L-Ser-Leu-Arg-Pro-NH

9. Hexapeptide,

r< 0yNH,

~NH NH

H ' In-- His-Trp-Ser-Tyr-D-Ser-Leu-Arg- Pro-NH

°
10. 6-(des+butyl-o-serine)-goserelin,

13. The structure of mis peak has not been identified.

Griseofulvin Tablets
Action and use
Antifungal.

DEFINITION
Griseofulvin Tablets contain Griseofulvin.

The 'able" CtJmply wi,h the requirements stated under Table" and
Wlih thefollawing requirements.

Content of griseofulvin, C17H17CI06

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 0.125 g
of Griseofulvin with 20 mL of dichloromethane, add 1 g of

2022

anhydrous sodium sulfate, shake and filter. Evaporate the
filtrate to dryness and dry at a pressure not exceeding
0.7 kPa for 1 hour. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spearum of griseofulvin (RS 172).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 100 revolutions
per minute.

(b) Use 1000 mL of a 1.5% wlv solution of sodium dadecyl
sulfate, at a temperature of 37°, as me medium.

PROCEDURE

After 45 minutes withdrawal O-mL sample of the medium
and filter. Measure the absorbance of the filtrate, suitably
diluted if necessary with methanol (80%), at the maximum at
291 nm, Appendix II B, using a 1.5% wlv solution of sodium
dodecyl sulfate in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of griseofulvin, C I7H17CI06, in
the medium taking 725 as the value of A(l %, 1 em) at the
maximum at 291 om.

LIMITS

The amount of griseofulvin released is not less than 75% of
the stated amount.

Related substances
Cany out the method for liquidchromatography,
Appendix ill D, using the following solutions in mobile
phase B.

(I) Disperse a quantity of powdered tablets containing 0.25 g
of Griseofulvin in mobile phase B and dilute to 500 mL.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.05% wlv of griseofulvin for system suitabililY EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mrn) packed
with end-capped a<uuJecylsiiyl ,ili<a gelfor chromatography
(5 pm) (Discovery CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(e) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of30'.

(e) Use a detection wavelength of 290 run.
(I) Inject 10 1'1. of each solution.

~OBILE PHASE

Mobile phaseA 20 volumes of 0.1 % vlv formic acid adjusted
to pH 4.5 with dilute ammonia R2 and 80 volumes of water.

Mob-ile phase B 15 volumes of water, 20 volumes of
0.1 % vlv formic acid adjusted to pH 4.5 with dilure
ammonia R2 and 65 volumes of acetonitrile,

Time (Minutes) Mobile phase A Mobile phase B Conimeot
(810 vlv) (-/0vlv)

0-3 50 50 isocranc

3-13 50->40 50->60 linear gmdient

13-16 40-> 10 60->90 linear gradient

16-24. 10 '0 Isocratic
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PhE" _

CONCENTRATED SOLUTIONS FOR
HAEMODIALYSIS

DEFINITION
Solutions of electrolytes with a concentration close to the
electrolytic composition of plasma. Glucose may be included
in the formulation.

Because of the large volumes used, haemodialysis solutions
are usually prepared by diluting a concentrated solution with
water of suitable quality (see the monograph Haemodialysis
solutions, concentrated, waterfor d,luting (1167), using for
example an automatic dosing device.

Concentrated solutions with acetate or lactate are diluted
before use.

2. Concentrated acid solutions
Several fonnulations of concentrated solutions are used.
The concentrations of the components in the solutions are
such that, after dilution to the stated volume and before
neutralisation with sodium hydrogen carbonate, the
concentrations of the components per litre are usually in the
following ranges (see Table 0128.-2):

**** *• *• •..,

130· 145

0-3.0

0·4.0

0·2.4

32 - 45

90 - 120

Concentration
(mEqII.)

130· 145

0·3.0

0·2.0

0- 1.2

32 - 45

90- 120

0-12.0

Concentration
(mmotn.)

(Solutions for Haemodialysis, Ph. Eur. monograph
0128)

Haemodialysis Solutions

Sodium

Potassium

Calcium

Magnesium

Acetate or lactate

Chloride

Glucose

Concentrated haemodialysis solutions are prepared and
stored using materials and methods designed to produce
solutions having as Iowa degree of microbial contamination
as possible. In certain circumstances, it may be necessary to
use sterile solutions.

During dilution and use) precautions are taken to avoid
microbial contamination. Diluted solutions are to be used
immediately after preparation.

Concentrated solutions for haemodialysis are supplied in:
- rigid, semi-rigid or flexible plastic containers;
- glass containers.

3 types of concentrated solutions are used:

1. Concentrated solutions wilh acetate or lactate
Several formulations of concentrated solutions are used.
The concentrations of the components in the solutions are
such that, after dilution to the stated volume, the
concentrations of the components per litre are usually in the
following ranges (see Table 0128.-1):

Table 0128.-1.

When the chromatograms are recorded under the prescribed
conditions, the relative retention times with reference to
g.t iseofulvin (retention time about 16 minutes) are:
impurity A, about 0.4; impurity B, about 0.7 and
impurity C, about 1.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-IO-valley ratio is at least 3.0, where
Hp is the height above the baseline of the peak due to
impurity C and Hv is me height above the baseline of the .
lowest point of me curve separating this peak from the peak
due to griseofulvin.

LIMITS

Identify any peak corresponding to impurity A in me
chromatogram obtained with solution (1) and multiply the
area of this peak by a correction factor of 0.6.

In the chromatogram obtained with solution (1);

the area of any peak corresponding to impurity B is not
greater than 3 times the area of the principal peak in me
chromatogram obtained with solution (2) (3.0%);

the area of any peak corresponding to impurity A is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2.0%);

the area of any peak corresponding to impurity C is not
greater than 0.75 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.75%);

the area of any other secondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the swn of the areas of all secondary peaks is not greater than
five times the area of me principal peak in the chromatogram
obtained with solution (2) (5.0%).

Disregard any peak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions.

(1) Disperse a quantity of powdered tablets containing 0.25 g
of Griseofulvin in mobile phase B and dilute to 500 mL.

(2) 0.05% wlv of griseofulvin for LC assay and
identification EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of CI7H17CI06 in the tablets from the
chromatograms obtained and using the declared content of
C17H17CIO, in griswfulvin EPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Griseofulvin.
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Concentrated solutions without buffer are used together with
parenteral administration of suitable hydrogen carbonate
solutions.

Thefollowing tests arecarried out on the diluted, ready-ro-use
solutions.

Sodium hydrogen carbonate must be added immediately
before use to a final concentration of not more than
45 mmoVL. The concentrated solution of sodium hydrogen
carbonate is supplied in a separate container.
The concentrated acid solutions and the concentrated
solutions of sodium hydrogen carbonate are diluted and
mixed immediately before use using a suitable device.
Alternatively, sodium hydrogen carbonate in powder form
may be used to prepare the solution.

3. Concentrated solutions without buffer
Several formulations of concentrated solutions without buffer
ace used. The concentrations of the components in the
solutions are such that, after dilution to the stated volume,
the concentrations of the components per litre are usually in
the followingranges (see Table 0128.-3):

Table 0128.-3.

IDENTIFICATION
According to me stated composition, the solution to be
examined gives me following identification reactions (2.3.1):
- potassium: reaction (b);
- calcium: reaction (a);
- sodium: reaction (b);
- chlorides: reaction (a);
- lactates;
- carbonates and hydrogen carbonates;
- acetates:

- if me solution is free from glucose, use reaction (b);
- if me solution contains glucose, use me following

method: to 5 mL of the solution to be examined add
I mL of hydrochloric acid R in a test-tube fitted with a
stopper and a bent tube) heat and collect a few
millilitres of distillate; carry out reaction (b) of acetates
on the distillate;

- magnesium: to 0.1 mL of titan ydlow solution R add
10 mL of waterR, 2 mL of the solution to be examined
and I mL of a 4.2 gIL solution of sodium hydroxide R;
a pink colour is produced;

- glucose: to 5 mL of the solution to be examined add
2 mL of dilute sodium hydroxide solution Rand 0.05 mL of

Table 0128.-2.

Sodium

Potassium

Calcium

Magnesium

Acetic acid

Chloride

Glucose

Sodium

Potassium

Calcium

Magnesium

Chloride

Glucose

Concentration
(mmollL)

80 - lIO

o ~ 3.0

0-2.0

0- 1.2

2.5 - 10

90·120

0-12.0

Concentration
(mmollL)

130 ~ 145

0-3.0

0-2.0

0- 1.2

130 - 155

0- 12.0

Concentration
(mEq/L)

80· 110

0-3.0

0-4.0

0·2.4

2.5· 10

90 - 120

Concentration
(mEqIL)

130 - 145

0-3.0

0-4.0

0-2.4

130 - 155

copper sulfate solution R; the solution is blue and clear; heat
to boiling; an abundant red precipitate is formed.

TESTS
Appearance of solution
The solution to be examined is clear (2.2.1). If it does not
contain glucose, it is colourless (2.2.2, iHethod1). If it
contains glucose, it is not more intensely coloured than
reference solution Y7 (2.2.2, Method l).

Aluminium
Maximum 10 ~gIL.

Atomic absorption spectrometry (2.2.23J Method I or II).
Use a matrix modifier (for example, nitne acid R and
magnesium nitrate R in waterR) in the same quantity for the
test solution, the reference solutions and the blank solution.

Test solution If necessary, dilute the solution to be examined
with waterR to a concentration suitable for the instrument to
be used.

Reference solutions. Method1 - direct calibration.

Prepare the reference solutions by diluting, for example
aluminium standard solution (10 ppm AI) R with acidified
waterR.
Reference solutions. Method II -'- standardadditions.

Prepare at least 3 reference solutions in the test solution, in a
range spanning the expected aluminium concentration of the
test solution, for example by diluting aluminium standard
solution (10 ppm AI) R with the test solution.

Blank solution waterR.
Source Aluminium hollow-cathode lamp.

Wavelength 309.3 run.
Atomisation device Graphite furnace.

Extractable volume (2.9.17)
The volume measured is not less than the nominal volume
stated on the label.

Microbial contamination
TAMe: acceptance criterion 102 CFU/mL (2.6.12).

Sterility (2.6.1)
If the label states that the concentrated haemodialysis
solution is sterile) it complies with the test for sterility.

Bacterial endotoxin. (2.6.14)
Less than 0.25 IU/mL in the solution diluted for use.

Pyrogen. (2.6.8)
Solutions for which a validated test for bacterial endotoxins
cannot be carried out comply with the test for pyrogens.
Dilute the solution to be examined with waterfor injutions R
to the concentration prescribed for use. Inject 10 mL of the
solution per kilogram of the rabbit's mass.

ASSAY
Determine the density (2.2.5) of the cuncentratea solution and
calculate the content in grams per litre and in mJ1l,.;noles perlitre.

Sodium
97.5 per cent to 102.5 per cent of the content of
sodium (Na) stated on the label.

Atomic emission spectrometry (2.2.22, Method l).

Test solution If necessary, dilute the solution to be examined
with waterR to a concentration suitable for the instrument to
be used.

Reference solutions Prepare the reference solutions using
sodium standard sohuion (200 ppm Na) R.

Wavelengrhs 589.0 om or 589.6 nrn (sodium emits as a
doublet).
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To a volume of the solution to be examined, corresponding
to about 0.7 mmol of acetate, add 10.0 mL of O. 1 kI
hydrochloric acid. Carry out a potentiometric titration (2.2.20),
using 0.1 M sodium hydroxide. Read the volume added
between the 2 points of inflexion.

1 mL of 0.1 M sodium hydroxide is equivalent to 0.1 mmol of
acetate.

Lactate
95.0 per cent to 105.0 per cent of the content of lactate
stated on the label.

To a volume of the solution to be examined) corresponding
to about 0.7 mmcl of lactate, add 10.0 mL of 0.1 M
hydrochloric acid. Then add 50 mL of acetonitrile R. Carry out
a potentiometric titration (2.2.20), using 0.11\tl sodium
hydroxide. Read the volume added between the 2 points of
inflexion.

1 mL ofO.ll\tl sodium hydroxide is equivalent to 0.1 mmol of
lactate.

Sodium hydrogen carbonate
95.0 per cent [Q 105.0 per cent of the content of sodium
hydrogen carbonate stared on the label.

Titrate with 0.1 M hydrochloric acid a volume of the solution
to he examined corresponding to about 0.1 g of sodium
hydrogen carbonate, detennining the end-point
potentiometrically (2.2. 21J).

1 mL of 0.1 M hydrochloric acidis equivalent to 8.40 mg of
NaHCO,.

Reducing sugars
(expressed as glucose): 95.0 per cent to 105.0 per cent of the
content of glucose stated on the label.

Transfer a volume of the solution [Q be examined containing
the equivalent of 25 mg of glucose to a 250 mL conical flask
with a ground-glass neck and add 25.0 mL of cupti-citric
solution R. Add a few grains of pumice, fit a reflux condenser,
heat so that boiling occurs within 2 min and maintain boiling
for exactly 10 min. Cool and add 3 g of potassium iodide R
dissolved in 3 mL of waterR. Carefully add, in small
amounts, 25 mL of a 25 per cent mlm solution of sulfuric
acidR. Titrate with 0.1 M sodium thiosulfate using starch
solulion R, added towards the end of the titration, as
indicator. Carry out a blank titration using 25.0 mL of
waterR.
Calculate the content of reducing sugars, expressed as
glucose (C.HI 20 . ), using Table 0128.-4.

Table 0128.-4.

Potassium
95.0 per cent to 105.0 per cent of me content of
potassium (K) stated on L.~C label.

Atomic absorption spectrometry (2.2.23, Method l).

Test solution Dilute with waterR an accurately weighed
quantity of the solution to be examined to a concentration
suitable for the instrument to be used. To 100 mL of this
solution add 10 mL of a 22 gIL solution of sodium chloride R.

Reference solutions Prepare me reference solutions using
potassium standard solution (100 ppm K) R. To 100 mL of
each reference solution add 10 mL of a 22 gIL solution of
sodium chloride R.
Source Potassium hollow-cathode lamp.

Wavelength 766.5 nm.

Acomisation device Air-acetylene flame.

Calcium
95.0 per cent to 105.0 per cent of the content of
calcium (Ca) stated on the label.

Atomic absorption spectrometry (2.2.23, Method l).

Testsolution Dilute 5.0 mL of the solution to be examined
to 100.0 mL with waterR. To 3.0 mL of this solution add
5 mL of lanthanumchloride solution R and dilute to 50.0 mL
with waterR.
Reference solutions Into 4 identical volumetric flasks each
containing 5 mL of lanthanumchloride solution RJ introduce
respectively 2.5 mL, 5.0 mL, 7.0 mL and 10.0 mL of calcium
standard solution (/0 ppm CaY R and dilute to 50.0 mL with
waterR.
Source Calcium hollow-cathode lamp.

Wavelength 422.7 om.

Atomisation device Air-acetylene flame.

Magnesium
95.0 per cent to 105.0 per cent of the content of
magnesium (Mg) stated on the label.

Atomic absorption spectrometry (2.2.23, Metlwd I).

Testsolution Dilute 5.0 mL of the solution to be examined
to 100.0 mL with water R. To 2.0 mL of this solution add
5 mL of lanthanum chloride solution R and dilute to 50.0 mL
with waterR.
Reference solulions Into 4 identical volumetric flasks each
containing 5 mL of lanthanumchloride solution R, introduce
respectively 1.0 mL, 2.0 mL, 3.0 mL and 4.0 mL of
magnesium standard solution (10 ppm Mg) R and dilute to
50.0 mL with walel'R.

Source Magnesium hollow-cathode lamp.

Wavelellgth 285.2 nm.

Atomisation device Air-acetylene flame.

Total chloride
95.0 per cent to 105.0 per cent of the content of
chloride (CI) stared on the label.

Dilute an accurately measured volume of the solution to be
examined containing the equivalent of about 0.68 mEq of
chloride with an appropriate volume of waterR in order to
immerse the electrode. Carry out a potentiometric titration
(2.2.20), using 0.1 M silver nitrate. Read the volume added
between the 2 points of inflexion.

1 mL of 0.1 M silver nitrate is equivalent to 3.545 mg of CI.

Acetate
95.0 per cent to 105.0 per cent of the content of acetate
stated on the label.

Volume of 0.1 M sodium thiosulfate
(mL)

8

9

10

II

12

l3

14

15I.
STORAGE
At 4 °C or above.

LABELUNG
The label states:

Glucose
(mg)

19.8

22.4

25.0

27.6

30.3

33.0

35.7

38.5

4I.J
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111-752 Haemodialysis Solutions

- the formula of me concentrated solution for haemodialysis
expressed in grams per litre and in millimoles per litre;

- the nominal volume of the solution in me container;
- where applicable, that the concentrated solution is sterile;
- the storage conditions;
- that the concentrated solution is to be diluted

immediately before use;
- the dilution to be made;
- that the volwne taken for use is to be measured

accurately;
- me ionic formula for me diluted solution ready for use in

millimoles per litre;
- that any unused portion of solution is to be discarded;
- where applicable, that sodium hydrogen carbonate is to be

added before use;
- that the solution is not to be used for intraveneous

infusion.
_____________________ PhE"

Water for Diluting Concentrated
Haemodialysis Solutions
(Haemodialysis SolUlWns, Concentrated, Waterfor
Diluting, Ph. Bur. monograph 1167)
PhE" _

Thefollowing monograph isgivenfar infonnation.
The anaiyn"rol methods descr.ibed and the limits proposed an'
intended to beusedfor validating tire procedure for obtaim"ng the
water.

DEFINITION
Water for diluting concentrated haemodialysis solutions is
obtained from potable water by distillation, by reverse
osmosis, by ion exchange or by any other suitable method.
The conditions of preparation, transfer and storage are
designed to minimise the risk of chemical and microbial
contamination.

When water obtained by one of the methods described above
is not available, potable water may be used for home dialysis.
Because the chemical composition of potable water varies
considerably from one locality to another, consideration must
be given to its chemical composition to enable adjustments to
be made to the content of ions so that the concentrations in
the diluted solution correspond to the intended use.

Attention has also to be paid to the possible presence of
residues from water treatment (for example, chloramines)
and volatile halogenated hydrocarbons.

For the surveillance of the quality of water for diluting
concentrated haemodialysis solutions, the following methods
may be used to determine the chemical composition andlor
to detect the presence of possible contaminants together with
suggested limits to be obtained.

CHARACTERS
Clear, colourless, liquid.

TESTS
Acidity or alkalinity
To 10 mL of the water to be examined) freshly boiled and
cooled in a borosilicate glass flask, add 0.05 mL of methylred
solution R. The solution is not red. To 10 mL of the water to
be examined add 0.1 mL of bromothymol blue solution Rl.
The solution is not blue.

2022

Oxidisable substances
To 100 mL of the water to be examined add 10 mL of dilute
sulfuric acidRand 0.1 mL of 0.02 J\if potassium pennanganate
and boil for 5 min. The solution remains faintly pink.

Total available chlorine
Maximum 0.1 ppm.

In a 125 mL test-tube (A), place successively 5 mL of buffer
solution pH 6.5 R, 5 mL of diethylphenyknediamine sulfate
solution R and 1 g of potassium iodide R. In a second 125 mL
test-tube (B), place successively 5 mL of buffer solution
pH 6.5 Rand 5 mL of diethylphenylenediamine sulfate
solution R. Add as simultaneously as possible to tube A
100 mL of the water to be examined and to tube B a
reference solution prepared as follows: to 1 mL of a 10 mgIL
solution of potassium iodate R, add 1 g ofpotassium iodide R
and 1 mL of dilute sulfuric add R; allow to stand for I min,
add 1 mL of dilutesodium hydroxide solution R and dilute [Q

100 mL with waterR. Any colour in the mixture obtained
with the water to be examined is not more intense than that
in the mixture obtained with the reference solution.

Chlorides (2.4.4)
Maximum 50 ppm.

Dilute 1 mL of the water to be examined to 15 mL with
waterR.

Fluorides
Maximum 0.2 ppm.

Potenticmetry (2.2.36] Method /): use as indicator electrode a
fluoride-selective solid-membrane electrode and as reference
electrode a silver-silver chloride electrode.

Testsolution The water to be examined.

Reference sduiions Dilute 2.0 mL, 4.0 mL and 10.0 mL of
fluoride standard sdution (l ppm F) R respectively to 20.0 mL
with total-ionic-strength-adjustment buffer Rl.
Carry out the measurement of each solution.

Nitrates
Maximum 2 ppm.

Dilute 2 mL of the water to be examined to 100 mL with
nitrate-free waterR. Place 5 mL of me dilution in a test-tube
immersed in iced water, add 0.4 mL of a 100 gIL solution of
potassium chloride Rand 0.1 mL of diphenylamine solution R
and then, dropwise and with shaking) 5 mL of sulfuric acidR.
Transfer the tube to a water-bath at 50 "C. Allow to stand
for 15 min. Any blue colour ln. the solution is not more
intense than that in a standard prepared at the same time
and in the same manner using a mixture of 0.1 mL of nitrate
standard solution (2 ppm NO~ Rand 4.9 mL of nitrate-free
waterR.

Sulfates (2.4.13)
Maximum 50 ppm.

Dilute 3 mL of the water to be examined to 15 mL with
distilled waterR.

Aluminium (2.4. /7)
Maximum I0 ~gIL.

Prescribed solution To 400 mL of the water to be examined
add 10 mL of acetate buffer solUNOII pH 6.0 R and 100 mL of
waterR.
Reference solution Mix 2 mL of aluminium standard solution
(2 ppm AD R, 10 mL of acetate buffer solution pH 6.0 Rand
98 mL of waterR.
Blank solution Mix 10 mL of acetate buffer soluNon pH 6.0 R
and 100 mL of waterR.

J
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Ammonium
Maximum 0.2 ppm.

To 20 mL of the water to be examined in a fiat-bottomed
and transparent tube, add 1 mL of alkaline potassium
tetraiodomercurate solution R. Allow to stand for 5 min.
The solution is not more intensely coloured than a standard
prepared at the same time and in the same manner using a
mixture of 4 mL of ammonium standardsolution
(I ppm NH.,! Rand 16 mL of ammonium-free water R.
Examine the solutions along the vertical axis of the tube.

Calcium
Maximum 2 ppm.

Atomic absorption spectrometry (2.2.23) Method l).

Test solution The water to be examined.

Reference solutions Prepare reference solutions (l ppm to
5 ppm) using calcium standard sonuion (400 ppm CaY R.
Source Calcium hollow-cathode lamp.

Wavelength 422.7 nm.

Atomisation device Oxidising air-acetylene flame.

Magnesium
Maximum 2 ppm.

Atomic absorption spectrometry (2.2.23, Method l).

Test solution Dilute 10 mL of the water to be examined to
100 mL with distilled warer R.

Reference solutions Prepare reference solutions (0.1 ppm to
0.5 ppm) using magnesium standard solution (100 ppm Mg) R.
Source Magnesium hollow-cathode lamp.

Wavelength 285.2 nm..

Awmisation deuice Oxidisingair-acetylene flame.

Mercury
Maximum 0.001 ppm.

Atomic absorption spectrometry (2.2.23, Methodl).

Test solution Add 5 mL of min', add R per litre of the water
to be examined. In a 50 mL borosilicate glass flask with a
ground-glass-stopper, place 20 mL of the water to be
examined and add 1 mL of dIlute niuic acid R and shake.
Add 0.3 mL of bromine water Rl, Stopper the flask, shake
and heat the stoppered flask at 45 °C for 4 h. Anow to cool.
If the solution does not become yellow, add 0.3 mL of
bromine water Rl and re-heat at 45°C for 4 h. Add 0.5 mL
of a freshly prepared 10 gIL solution of hydroxylamine
hydrochloride R. Shake. Allow to stand for 20 min.

Reference solutions Use freshJy prepared reference solutions
(0.0005 ppm to 0.002 ppm) obtained by diluting mercury
standard solution (1000 ppm Hg) R with a 5 per cent VIV
solution of dilute nioic acid R and treat as described for the
test solution.

To a volume of solution suitable for the instrument to be
used, add stannous chloride solution R2 equal to 1/5 of this
volume. Fit immediately the device for the entrainment of
the mercury vapour. Wait 20 s and pass through the device a
stream of nitrogen R as the carrier gas.

Source M.er~ry hollow-cathode tube or a discharge lamp.

Wavelength 253.7 nm.

Atomisation device Flameless system whereby the mercury
can be entrained in the form of cold vapour.

Potassium
Maximum 2 ppm.

Atomic emission spectrometry (2.2.22, Merhod 1).

Test solution (a) Dilute 50.0 mL of the water to be
examined to 100 mL with distilled warer R. Carry out a

Haemodialysis Solutions 1II-753

determination using this solution. If me potassium content is
more than 0.75 mWLJ further dilute the water to be
examined with distilled waUr R.

Test solution (b) Take 50.0 mL of the water to be examined
or, if necessary) the water to be examined diluted as
described in the preparation of test solution (a).
Add 1.25 mL of potassium standard sohuion (20 ppm K) R
and dilute to 100.0 mL with distilled water R.
Reference solutions .Prepare reference solutions (0 ppm;
0.25 ppm; 0.50 ppm; 0.75 ppm; 1 ppm) using potassium
standard solution (20 ppm K) R.

Wavelengrh 766.5 run.
Calculate the potassium content of the water to be examined
in parts per million from the expression:

p dilution factor used for the preparation of test solution (a)j
nl measured value of test solution (a)j
112 measured value of test solution (b).

Sodium
Maximum 50 ppm.

Atomic emission spectrometry(2.2.221 MethodI).

Test solution The water to be examined. If the sodium
content is more than 10 mglL, dilute with disrilled waler R to
obtain a concentration suitable for the apparatus used.

Reference solutions Prepare reference solutions (0 ppm;
2.5 ppm; 5.0 ppm; 7.5 ppm; 10 ppm) using sodium standard
sohuion (200 ppm Na) R.
Wavelength 589 nm.

Zinc
Maximum 0.1 ppm.

Atomic absorption spectrometry (2.2.23, Method1): use
sampling and analytical equipment free from zinc or not
liable lO yield zinc under the conditions of use.

Test solution The water to be examined.

Reference solutions Prepare reference solutions (0.05 ppm to
0.15 ppm) using zinc standard solution (100 ppm Zn) R.

Source Zinc hollow-cathode lamp.

Wavelength 213.9 nm.

Atomisation device Oxidising air-acetylene flame.

Heavy metals (2.4.8)
Maximum 0.1 ppm.

Heat 200 mL of the water to be examined in a glass
evaporating dish on a water-bath until the volume is reduced
to 20 mL. 12 mL of the solution complies with test A.
Prepare the reference solution using leadstandard solution
(1 ppm Pb) R.

Microbial contamination
TMIC: acceptance criterion 10' CFU/g (2.6.12).

Bacterial endotoxins (2.6.14)
Less than 0.25 IU/mL.
----- PhE..
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Concentrated Solutions for
Haemofiltration and
Haemodiafiltration
(ph. Bur. monograph 2770)
PhBr ~ _

DEFINITION
Concentrated solutions containing electrolytes that are
diluted to the required concentration prior to administration.
Dilutions are performed with specialist equipment using an
automatic dosing device equipped with ultrafilters. The final
solution is used for parenteral administration and contains
electrolytes with a concentration close to the electrolytic
composition of plasma. Glucose may be included in the
formulation.
Concentrated solutions for haemofiltration and
haemodiafiltration are supplied in rigid, semi-rigid or flexible
plastic containers.
The containers and closures comply with the requirements
for containers for preparations for parenteral administration
(3.2).
Several formulations of concentrated solutions are used and
the concentrations of the components per litre of solution are
typically in the following ranges (see Table 2770.-1):

Table 2770.-1.

Concentration Concentration
(mmoUL) (mEqIL)

Sodium 0- 4QOO 0-4900

Potassium 0-400 0-400

Calcium 35·300 70 ~ 600

Magnesium 8.75 - 100 17.5 - 200

Chloride 325·5180 325 ~ 5180

Glucose 0- 1100

Acetate 0-600 0- 600

Citrate 0-45 0-135

The concentrated solution is diluted according to the
manufacturer's instructions.
The concentrations of components in the solutions are such
that, after dilution to the stated volume and before
neutralisation with sodium hydrogen carbonate, the
concentrations of the components. per litre are compliant
with the monograph Haemofiltration and hoemodiofiltration,
solUMns for (0861).
When hydrogen carbonate is used or is required to be
present, sodium hydrogen carbonate must be added
immediately before use in accordance with the
manufacturer's Instructions.
Antioxidants are not added to the solutions.

IDENfIFICA110N
According to the stated composition, and after dilution where
applicable, the solution to be examined gives the following
identification reactions (2.3.1):
- potassium: reaction (b);
- calcium: reaction (a);
- sodium: reaction (b);
- chlorides: reaction (a);
- acetates:

- if the solution is free from glucose, use reaction (b);
- if the solution contains glucose, use the following

method: to 5 mL of the solution to be examined add
1 mL of hydrochloric acidR in a test-tube fitted with a
stopper and a bent tube, heat and collect a few

millilitres of distillate; carry out reaction (b) of acetates
on the distillate;

- citrates;
- carbonates and hydrogen carbonates;
- magnesium: to 0.1 mL of tiran yellow solution R add

10 mL of waterR, 2 mL of the solution to be examined
and I mL of 1 M sodium hydroxide; a pink colour is
produced;

- glucose: to 5 mL of the solution [Q be examined, add
2 mL of d~ute sodium hydroxide solution Rand 0.05 mL of
copper sulfate solution R; the solution is blue and clear; heat
to boiling; an abundant red precipitate is formed.

TESTS
Appearance of solution
The solution to be examined is clear (2.2.1). If it does not
contain glucose, it is colourless (2.2.2~ wlethod 1). If it
contains glucose, dilute the solution to be examined with
waterR to the concentration prescribed for use. The diluted
solution is not more intensely coloured than reference
solution Y, (2.2.2, Methodf).

pH (2.2.3)
5.0 to 7.5. If the solution to be examined contains glucose,
the pH is 4.5 to 6.5.

Hydroxymethylfurfural
Carry out the test only if glucose is added to the preparation.
To a volume of the solution to be examined comaining the
equivalent of 25 mg of glucose, add 5.0 mL of a 100 gIL
solution ofJrtoluidine R in 2-propanol R containing
10 per cent VIV ofglacial acetic acidR, then add 1.0 mL of a
5 gIL solution of barbitunc acidR. The absorbance (2.2.25),
determined at 550 run after allowing the mixture to stand for
2-3 min, is not greater than that of a standard prepared at
the same time and in the same manner using a solution
containing 10 ~g of hydroxymethylfuifural R in the same
volume as the solution to be examined (400 ppm expressed
with reference to the glucose concentration). ITthe solution
contains hydrogen carbonate, use as the standard a solution
containing 20 ~g of hydroxymethylfurfural R (800 ppm
expressed with reference to the glucose concentration).

Aluminium
Maximum 10 ~g/L.

Atomic absorption spectrometry (2.2.23, MethodI or 11).
Use a matrix modifier (for example, nimc add Rand
magnesium nitrate R in waterR) in the same quantity for the
test solution, the reference solutions and the blank solution.
Test solution If necessary, dilute the solution to be examined
with waterR to a concentration suitable for the instrument to
be used.

Reference solutions Method I - direct calibration.
Prepare the reference solutions by diluting, for example
aluminium standard solution (10 ppm AD R with acidified
waterR.
Reference solutions MethodII - standard additions.
Prepare at least 3 reference solutions in the test solution, in a
range spanning the expected aluminium concentration of the
test solution, for example by diluting aluminiumstandard
,olut;on (10 ppm AD R with the test solution.
Blank solution waterR.
Source Aluminium hollow-cathode lamp.
Wavelength 309.3 run.
Atomisation device Graphite furnace.

Particulate contamination (2.9.19, Methodf)
Dilute the solution to be examined with partide-free waterR
to the concentration prescribed for use. Use SO mL of the
diluted solution to be examined.

J
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Total chloride
95.0 per cent to 105.0 per cent of the content of chloride
(GI) stated on the label.

Dilute an accurately measured volume of the solution to be
examined containing me equivalent of about 0.68 mEq of
chloride with an appropriate volume of waterR to immerse
the electrode. Carry out a potentiometric titration (2.2.20)J
using 0.1 A'[ silvernitrate. Read the volume added between
the 2 points of inflexion.

1 mL of 0.1 A'1 s,1ver nitrate is equivalent to 3.545 mg of CI.

Acetate
95.0 per cent to 105.0 per cent of the content of acetate
stated on the label.

To a volume of the solution to beexamined, corresponding
to about 0.7 mmol of acetate, add 10.0 mL of 0.1 M
hydrochloric acid. Carry out a potentiometric titration (2.2.20»)
using 0.1 A'l sodium hydroxide. Read the volume added
between the 2 points of inflexion.

I mL of 0.1 M sodium hydroxide is equivalent to 0.1 mmol of
acetate.

Citrate
95.0 per cent to 105.0 per cent of the content of citrate
stated on the label.

Test solution Use the preparation to be examined, diluted if
necessary.

Using 0.2 mL of phenolphthalein solution R as indicator, titrate
10 mL of the test solution with 0.1 A'[ sodium hydroxide until
the colour changes from colourless to pink.

1 mL of 0.1 M sodiumhydroxide is equivalent to 0.33 rnmol
of citrate.

Reducing sugars
(expressed as glucose): 95.0 per cent to 105.0 per cent of the
content of glucose stated on the label.

Transfer a volume of the solution to be examined containing
the equivalent of 25 mg of glucose to a 250 mL conical flask
with a ground-glass neck and add 25.0 mL of cupri-dtric
solution R. Add a few grains of pumice, fit a reflux condenser,
heat so that boiling occurs within 2 min and boil for exactly
10 min. Cool and add 3 g of potassium iodide R dissolved in
3 mL of water R. Carefully add, in small amounts, 25 mL of
a 25 per cent mlm solution of sulfuric acid R. Titrate with
0.1 M sodium thiosulfate using starch solution RJ added towards
the end of the titration, as indicator. Carry out a blank
titration using 25.0 mL of waterR.

Calculate the content of reducing sugars expressed as glucose
(CoH1ZO.), using Table 2770.-2.

Extractable volwne (2.9.17)
The solution complies with the test prescribed for parenteral
infusions.

Sterility (2.6.1)
If the label states that the concentrated solution for
haemofiltration or haemodiafiltration is sterile, it complies
with the test for sterility.

ASSAY
Sodium
97.5 per cent to 102.5 per cent of the content of sodium
(Na) stated on the label.

Atomic emission spectrometry (2.2.22J iHethod/).

Test solution If necessary, dilute the solution to be examined
with waterR [0 a concentration suitable for the instrument to
be used.

Reference solutions Prepare the reference solutions using
sodiumstandardsolution (200 ppm Na) R.

Wavelengths 589.0 ron or 589.6 om (sodium emits as a
doublet).

Potassium
95.0 per cent to 105.0 per cent of the content of potassium
(1<) stated on the label.

Atomic absorption spectrometry (2.2.23, Method I).

Test solution If necessary, dilute the solution to be examined
with waterR to a concentration suitable for the instrument to
be used. To 100 mL of the solution add 10 mL ofa 22 gIL
solution of sodium chloride R.
Reference solutions Prepare the reference solutions using
potassium standard solution (100 ppm K) R. To 100 mL of
each reference solution add 10 mL of a 22 gIL solution of
sodium chloride R.

Source Potassium hollow-cathode lamp.

Wavelength 766.5 run.
Atomisauon device Air-propane or air-acetylene flame.

Calclum
95.0 per cent to 105.0 per cent of the content of calcium
(Ca) stated on the label.

Atomic absorption spectrometry (2.2.23J Method /).

Test solution If necessary, dilute the solution to be examined
with waterR to a concentration suitable for the instrument to
be used.

Reference solutions Prepare the reference solutions using
calcium standardsolution (400 ppmCo) R.

Source Calciwn hollow-cathode lamp.

Wavelength 422.7 run.
Atomisationdevice Air-propane or air-acetylene flame.

Magnesium
95.0 per cent to 105.0 per cent of me content of magnesium
(Mg) stated on the label.

Atomic absorption spectrometry (2.2.23, Method I).

Test solution If necessary, dilute the solution to be examined
with water R to a concentration suitable for the instrument to
be used.

Reference solutions Prepare the reference solutions using
magnesium standard solution (100 ppm Mg) R.

Source Magnesium hollow-cathode lamp.

Wavelength 285.2 run.
Aiomisouon device Air-propane or air-acetylene flame.

Table 2770.-2.

Volume of 0.1 M sodium thiosulfate
(mL)

8

9

to
Il

t2

13

t4

15I.
STORAGE
At 4 °C or above.

GJucose
(mg)

19.8

22.4

25.0

27.6

30.'
33.0

35.7

38.5

41.3
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The label states:
LABELLING

PhE" _

____________________ PhE"

130 • 167

0-4.0

20 - 167

0-147

Concentration
(mEqfL)

130· 167

0-4.0

20 - 167

0·147

Concentration
(mmollL)

Sodium

Potassium

Hydrogen carbonate

Chloride

Table 0861.-2.

Antioxidants are not added to the solutions.

When hydrogen carbonate is present, the solution of sodium
hydrogen carbonate is supplied in a container or a separate
compartment and is added to the electrolyte solution
immediately before use.

In haernofiltration and haemodiafiltration, the following
formulations may also be used (see Table 0861.-2):

IDENTIFICATION
According to the stated composition, the solution to be
examined gives the following identification reactions (2.3.1):
- potassium: reaction (b);
- calciwn: reaction (a);
- sodiwn: reaction (b);
- chlorides: reaction (a);
- acetates:

- if the solution is free from glucose, use reaction (b);
- if the solution contains glucose, use the following

method: to 5 mL of the solution to be examined add
I mL of hydrochloric acidR in a test-tube fitted with a
stopper and a bent tube, heat and collect a few
millilitres of distillate; carry out reaction (b) of acetates
on the distillate;

- lactates;
- carbonates and hydrogen carbonates;
- magnesiwn: to 0.1 mL of tiumye1Ww solution R add

10 mL of waterR, 2 mL of the solution to be examined
and I mL of 1 M sodium hydroxide; a pink colour is
produced;

- glucose: to 5 mL of the solution to be examined, add
2 mL of dilule sodium hydroxide solution Rand 0.05 mL of
copper sulfate so/utUm R; the solution is blue and clear; heat
to boiling; an abundant red precipitate is formed.

TESTS
Appearance of solution
The solution is clear (2.2.1). If it does not contain glucose, it
is colourless (2.2.2, Irlethod l). If it contains glucose, it is not
more intensely coloured than reference solution Y7 (2.2.2,
Methodl).

pH (2.2.3)
5.0 to 75. If the solution contains glucose, the pH
is 45 to 6.5. If the solution contains hydrogen carbonate, the
pH is 7.0 to 8.5.

Hydroxymethylfurfural
Carry out the test only if glucose is added to the preparation.
To a volume of the solution to be examined containing the
equivalent of 25 mg of glucose, add 5.0 mL of a 100 gIL
solution of p-Ioluidine R in 2-propano/ R containing
10 per cent VIV ofglacial acetic acidR, then add 1.0 mL of a
5 gIL solution of basbitutic acidR. The absorbance (2.2.25),
determined at 550 nm after allowing the mixture to stand for
2-3 min, is not greater than that of a standard prepared at
the same time and in the same manner using a solution
containing I 0 ~g of hydroxymethylfuifural R in the
same volwne as the solution to be examined (400 ppm
expressed with reference to the glucose concentration). If the

125 ~ 150

0-4.5

2.0 - 5.0

0.50 . 3.0

30 - 60

90 - 120

Concentration
(mEqlL)

125 - 150

o ~ 4.5

1.0 - 2.5

0.25 - 1.5

30 - 60

90 - 120

0-25

Concentration
(mmollL)

Haemofiltration and
Haemodiafiltration Solutions

- the formula of the concentrated solution for
haemofiltration or haemcdiafiltration, expressed in grams
per litre and in millimoles per litre;

- the nominal volume of the concentrated solution for
haemofiltration or haemodiafiltration in the container;

- where applicable, that the concentrated solution is sterile;
- that the concentrated solution is (0 be diluted

immediately before use;
- that the volume taken for use is to be measured

accurately;
- the dilution to be made;
- the ionic formula for the diluted solution ready for use in

millimoles per titre;
- the calculated osmolarity, expressed in milliosmoles per

litre;
- the storage conditions;
- that any unused portion of solution is to be discarded;
- where applicable, that sodium hydrogen carbonate is to be

added before use.

(Solutions for Haemofitmuion and Hoemodiofitmuion,
Ph. Eur. monograph 0861) .

When the Solution is intended for haemofiltration only, the
title Haemofiltration Solutions may be used.

DEFINITION
Preparations for parenteral administration containing
electrolytes with a concentration close to the electrolytic
composition of plasma. Glucose may be included in the
formulation.
Solutions for haemofiltration and haemodiafiltration are
supplied in:
- rigid or semi-rigid plastic containers;
- flexible plastic containers inside closed protective

envelopes;
- glass containers.

The containers and closures comply with the requirements
for containers for preparations for parenteral administration
(3.2).

In haemofiltration and haemodiafiltration, the following
formulations are used. The concentrations of the components
per litre of solution are usually in the following range (see
Table 0861.-1):

Table 0861.-1.

. Sodium

Potassium

Calcium

Magnesium

Acetate andfor lactate and/or
hydrogen carbonate

Chloride

Glucose

j
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solution contains hydrogen carbonate, use as the standard a
solution containing 20 ~g of hydroxymethylfutfural R
(800 ppm expressed with reference to the giucose
concentration).

AIumlnlum
Maximwn 10 ~gIL.

Atomicabsorption spectrometry (2.2.21, Method J or II).
Use a matrix modifier (for example, nitncacidRand
magnesium nitrate R in water R) in the same quantity for the ,
test solution, the reference solutions and the blank solution.
Test solution If necessary, dilute the solutionto be examined
with waterR to a concentration suitable for the instrument to
be used.

Reference solutions. klelhod I - direct calibration.

Prepare the reference solutions by diluting) forexample
aluminium standard solution (10 ppm AQ R with acidified
waterR.
Reference solutions. J~lethod Il- standard additions.
Prepare at least 3 reference solutions in the test solution, in a
range spanning the expected aluminium concentration of the
test solution, for example by diluting aluminium standard
solution (10 ppm AQ R with the test solution.

Blank solution waterR.
Source Alwninium hollow-cathode lamp.

Wavelength 309.3 run.

Atomisation device Graphite furnace.

Particulate contamination (2.9.19, Method1)
Use 50 mL of the solution to be examined.

Extractable volume (2.9.17)
The solution complies with the test prescribed for parenteral
infusions.

Sterility (2.6.1)
The solution complies with the test.

Bacterial endotoxin. (2.6. H)
Less than 0.05 IU/mL.

Pyrogen. (2.6.8)
Solutions for which a validated test for bacterial endotoxins
cannot be carried out comply with the test for pyrogens.
Inject per kilogram of the rabbit's mass 10 mL of the
solution.

ASSAY
Sodium
97.5 pee cent to 102.5 per cent of the content of sodium
(Na) stated on the label.

Atomic emission specttometry (2.2.22, Method 1).

Test solution If necessary, dilute the solution to be examined
with water R to a concentration suitable for the instrument to
be used.

Reference solutions Prepare the reference solutions using
sodium standardsolution (200 ppmNa) R.
Wavelengths 589.0 run or 589.6 nm (sodiwn emits as a
doublet).

Potassium
95.0 per cent to 105.0 per cent of the content of potassium
(K) stated on the label.

Atomic absorption spectrometry (2.2.23, Method1).

Test solution If necessary, dilute the solution to he examined
with water R to a concentration suitable for the instrument to
be used. To 100 mLof the solution add 10 mL of a 22 gIL
solution of sodium chloride R.
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Reference solutions Prepare the reference solutions using
potassium standard solution (100 ppm K) R. To 100 mL of
each reference solution add 10 mL of a 22 gIL solution of
sodium chloride R.
Source Potassium hollow-cathode lamp.

lVavelenglh 766.5 nm.

Atomisation device Air-propane or air-acetylene flame.

Calcium
95.0 per cent to 105.0 per cent of the content of
calciwn (Ca) stated on the label.

Atomic absorption spectrometry (2.2.23, lHethod /).
Testsolutio" If necessary, dilute the solution to be examined
with waterR to a concentration suitable for the instrument to
be used.

Reference solutions Prepare the reference solutions using
calcium standard solUlion (400 ppm Ca) R.
Source Calcium hollow-cathode lamp.

Wavelength 422.7 run.

Atomiuuion device Air-propane or air-acetylene flame.

Magnesium
95.0 per cent to 105.0 per cent of the content of
magnesium (Mg) stated on the label.

Atomic absorption spectrometry (2.2.23, Method1).

Testsolution If necessary, dilute the solution to be examined
with waterR £0 a concentration suitable for the instrument to
be used.

Reference solutions Prepare the reference solutions using
magnesium standard solution (100 ppm Mg) R.
Source Magnesium hollow-cathode lamp.

Wavelength 285.2 run.

Atomisation device Air-propane or air-acetylene flame.

Total chloride
95.0 per cent to 105.0 per cent of the content of chloride
(CI) stated on the label.

Dilute an accurately measured volume of the solution to be
examined containing the equivalent of about 0.68 mEq of
chloride with an appropriate volume of waterR to immerse
the electrode. Carry out a potentiometric tittation (2.2.20),
using 0.1 M silvernitrate. Read the volume added between
the 2 points of inflexion.

1 mL of 0.1 M silvernitrate is equivalent to 3.545 mg of CI.

Acetate
95.0 per cent to 105.0 per cent of the content of acetate
stated on the label.

To a volume of the solution to be examined, corresponding
to about 0.7 mmol of acetate, add 10.0 mL of 0.1 M
hydrochloric acid. Carry out a potentiometric titration (2.2.20),
using 0.1 M sodium hydroxide. Read the volume added
between the 2 points of inflexion.

I mL of 0.1 kf sodium hydroxide is equivalent to 0.1 mmol of
acetate.

Lactate
95.0 per cent to 105.0 per cent of the content of lactate
stated on the label.

To a volume of the solution to be examined, corresponding
to about 0.7 mmol of lactate, add 10.0 mL of 0.1 M
hydrochloric acid. Add 50 mL of acetonitrile R. Carry out a
potentiometric titration (2.2.20), using 0.1 M sodium
hydroxide. Read the volume added between the 2 points of
inflexion.
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Haloperidol Capsules
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Haloperidol Capsules contain Haloperidol.

The capsules comply with the requirements seated under Capsules
and with the following requirements.

Content of haloperidol, C21H n CIFN0 2

95.0 to 105.0% of the stated amount.

STORAGE
At.4 DC or above.

LABELLING
The label states:
- the formula of the solution for haemofiltration or

haemodiafiltration, expressed in grams per litre and in
millimoles per litre;

- the calculated osmolarity) expressed in milliosmoles per
litre;

- me nominal volume of the solution for haemofiltration or
haemodiafiltration in the container;

- that the solution is free from bacterial endotoxins, or
where applicable, that it is apyrogenic;

- the storage conditions;
- that any unused portion of solution is to be discarded.
___________________ Ph fir

19.8

22.4

25.0

27.6

30.3

33.0

35.7

38.5

41.3

Glucose
(mil)

8

9

10

11

12

13

14

15

16

Volume of 0.1 M sodium
t1liosulfate

(roLl

Table 0861.-3.

IDENfIFlCATION
To a quantity of the contents of the capsules containing
10 mg of Haloperidol add 10 mL of water and 1 mL of
IM sodium hydroxide and extract with 10 mL of ether. Filter
the ether extract through absorbent cotton, evaporate the
filtrate to dryness and dry the residue at 600 at a pressure not
exceeding 0.7 kPa. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spectrum of haloperidol (RS 173).

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of a solution containing of 0.2% wlv of
sodium chloride and 8% vlv of 1M hydrochloric add in water, at
a temperature of 370

, as the medium.

1 mL of 0.11\1 sodium hydroxide is equivalent to 0.1 mmolof
lactate.

Sodium hydrogen carbonate
95.0 per cent to 105.0 per cent of the content of sodium
hydrogen carbonate stated on the label.

Titrate with 0.1 M hydrochlon"c acid, a volwne of the solution
to be examined corresponding to about 0.1 g of sodium
hydrogen carbonate, determining the end-point
potentiometrically (2.2.20).

I mL of 0.1 M hydrochloric acidis equivalent to 8.40 mg of
NaHCO,.

Lactate and hydrogen carbonate
95.0 per cent to 105.0 per cent of the content of lactates and
hydrogen carbonates stated on the label.

Liquid chromatography (2.2.29).

Testsolution The solution to be examined.

Reference solution Dissolve in. 100 mL of walei' for
chromawgraphy R quantities of lactates and hydrogen
carbonates, accurately weighed, in order to obtain solutions
having concentrations representing about 90 per cent,
100 per cent and 110 per cent of the concentrations stated
on the label.

Column:
- size: l =0.30 m, 0 = 7.8 mID;
- stationary phase: cation-exchange resin R (9 J.lm);
- temperature: 60 DC.

Mobile phase 0.005M sulfuric acid previously degassed with
heliumfor chromatography R.

Flow rare 0.6 mUmin.
Detection Differential refractometer.

Injection 20 ~L, twice.
Order of elution Lactates, hydrogen carbonates.

Determine the concentration of lactates and hydrogen
carbonates in the test solution by interpolating the peak area
for lactate and me peak height for hydrogen carbonate from
the linear regression curve obtained with the reference
solutions.

Reducing sugars
(expressed as glucose): 95.0 per cent to 105.0 per cent of the
content of glucose stated on the label.

Transfer a volume of me solution to be examined containing
me equivalent of 25 mg of glucose to a 250 mL conical flask
with a ground-glass neck and add 25.0 mL of cupri-cioic
solution R. Add a few grains of pumice, fit a reflux condenser,
heat so mat boiling occurs within 2 min and boil for exactly
10 min. Cool and add 3 g of potassium iodide R dissolved in
3 mL of water R. Carefully add, in small amounts, 25 mL of
a 25 per cent mlm solution of mt.fur*acid R. Titrate with
0.1 iH sodium thiosulfate using s~rch solution R, added towards
the end of the titration, as indicator. Carry out a blank
titration using 25.0 mL of water R.
Calculate the content of reducing sugars expressed as glucose
(C6H120 6) , using Table 0861.-3.
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PROCEDURE

(I) After 45 minutes withdraw a sample of the medium, filter
and dilute with the dissolution medium if necessary, to
produce a solution expected to contain 0.00006% w/v of
Haloperidol.

(2) 0.00006% wlv of haloperidol BPCRS in dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 5 mm) packed
with end-capped octadecylsilyl silica gelfar chromatography
(5 urn) (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 247 mn.

(I) Inject 50 IlL of each solution.

MOBILE PHASE

45 volumes of acetonimle and 55 volumes of a 1% w/v
solution of ammonium acetate.

DETER..\UNATION OF CONTENT

Calculate the total content of haloperidol, C21H2lClFN02J
in the medium from the chromatograms obtained and using
the declared content of C21HnCIFN02 in
haloperidol BPCRS.

LIMITS

The amount of haloperidol released is not less than 70% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromawgraphy,
Appendix: III D, using the following solutions in a mixture of
1 volume of mobile phase A and 9 volumes of mobile
phase B (solution A). Prepare the solutions immediately
before use and protect from light.

(1) Shake a quantity of the contents of the capsules
containing 10 mg of Haloperidol with 15 mL of solution A
and mix with the aid of ultrasound. Dilute to 20 mL and
filter.

(2) Dilute I volume of solution (I) 10 200 volumes.

(3) 0.05% wlv of haloperidol for system suitability EPCRS.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with base-deaaitxued end-capped OCladecybl1y/ silica gelfor
chromatography (3 um) (Hypersil BDS is suitable),

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 230 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

iHobile phase A 1.7% w/v of tetrabutyiammenium hydrogen
sulfate.
lHoM/e phase B acetonitrile.
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Time (Minutes) Mobile phase A Mobile phase B Comment
(% vlv) rio vlv)

O·:.! 90 ro isocratic

2-11 90..... 50 10-->50 linear gradient

11-22 50 50 lsocratic

22-23 50.....90 50-->10 linear gradient

2l-28 90 io re-equilibrauon

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
haloperidol (retention time about 8 minutes) are: impurity B,
about 0.9 and impurity D, about 1.6.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity B and haloperidol is at least 3.0.

LIMITS

Identify any peak corresponding to impurity B in the
chromatogram obtained with solution (I), using the
chromatogram obtained with solution (3), and multiply the
area of this peak by a correction factor of 0.7.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity D is not
greater than the area of the principal peak in the
chromatogram obtained wirb solution (2) (0.5%);

the area of any peak corresponding to impurity B is not
greater than 0.6 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any other secondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of all secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Uniformity of content
Capsules containing less than 2 mg and/or less than 2% w/w
of Haloperidol comply with the requirements stated under
Capsules using the following method of analysis. Carry out
the method for liquidchromatography, Appendix ill D J using
the following solutions.

(1) Add sufficient of the mobile phase to the contents of one
capsule to produce a solution containing 0.005% w/v of
Haloperidol, disperse with the aid of ultrasound for
2 minutes, centrifuge and use the supernatant liquid.

(2) 0.005% wlv of holoperidol BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Dissolution
may be used with an injection volume of 20 ilL.

DETERMINATION OF CONTENT

Calculate the content of Cz1HnClFNOz in each capsule
using the declared content of C 21H23CIFN02 In
ha/operidd BPCRS.

ASSAY
Use the average of the individual results determined in the
test for Uniformity of content.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Haloperidol.
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Haloperidol Injection
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Haloperidol Injection is a sterile solution of Haloperidol in
Lactic Acid diluted with Water for Injections.
The ;11/·«tion complies with the requirements statedunder
Parenteral Preparations and with thejolknuing requirements.

Content of haloperldol, C21H23ClFNOZ

95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a volume containing 20 mg of Haloperidol add 5 mLof
waterand I mL of 1M sodium hydroxide and extract with
10 mL of dichloromethane. Filterand evaporate the filtrate to
dryness. Dry the residue at 60° at a pressure not exceeding
0.7 kPa. The infrared absorption spearum of the residue,
Appendix. II A, is concordant withthe reference spearum of
haloperidol (RS 173).

TESTS
Acidity
pH, 2.8 to 3.6, Appendix V L

Related substances
Carry out the method for liquid chromatographyJ
Appendix ill D, usingthe following solutions in a mixture of
1 volume of mobile phaseA and 9 volumes of mobile
phase B (solution A). Prepare the solutions immediately
before use and protectfrom light.
(1) Dilute a volume of the injection with sufficient solution A
to produce a solution containing 0.05% wlv of Haloperidol.
(2) Dilute 1 volume of solution (I) to 200 volumes.

(3) 0.05% wlv of haloperidol for system mirabi/i!}' EPCRS.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with base-deaanxued end-eapped oaadecylSl7y/ silica gelfor
chromarography (3 um) (Hypersil BDS is suitable).

(h) Use gradient elution and the mobile phase described
helow.

(c) Use a flowrateof 1.5 mLper minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 230 run.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

iWobile phase A 1.7% w/v of cetrabutylammonium hydrogen
sulfate.
Mobile phase B acetonitrile.

Time (Minutes) Mobile phs.!IeA Mobile phase B Comment
("10 vlv) (1'10 vlv)

Il-2 90 10 isocraric

2-17 90~50 1O~50 linear gradient

17·22 50 50 eccrauc
22-23 50~90 50~IO linear gradjent

''>-28 90 10 re-equilibratjon

When the chromatograms arerecorded under the prescribed
conditions, the relative retentions withreference to
haloperidol (retention time about8 minutes) are: impurity BJ

about0.9 and impurity DJ about 1.6.

2022

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaks due to
impurity B and haloperidol is at least 3.0.

UMITS

Identify anypeak corresponding to impurity B in the
chromatogram obtained with solution(1), usingthe
chromatogram obtained with solution (3)J and multiply the
area of this peakby a correction factor ofO.7.
In the chromatogram obtained with solution (1):

the area of any peak corresponding to Impurity D or
impurity B is not greater thanthe area of the principal peak
in the chromatogram obtained with solution (2) (0.5% of
each);
the area of any other secondary peak is not greater than
0.4 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of aU secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
ohtained with solution (2) (1.0%).

Disregard any peakwith an area less thanthe area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for'{quid chromatography,
Appendix ill D, using the following solutions.
(1) Dilute a volume of the injection with sufficient mobile
phase to produce a solution containing 0.005% wlv of
Haloperidol.

(2) 0.005% wlv of haloperidol BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 5 mm) packed
with end-eapped octadecy/si/yl si/;'agelfor chromarography
(5 pm) (Hypersil ODS is suitable).

(b) Use isocratic elutionand the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 247 run.

(I) Inject 20 ~L of each solution.

MOBlLE PHASE

45 volumes of acetonitrile and 55 volumes of a 1% wlv
solutionof ammonium acetate.

DETERMINATION OF CONTENT

Calculate the contentof C21H23CIFN02 in the injection
usingthe declared contentof C21H23CIFN02 in
haloperidol BPCRS.

STORAGE
Haloperidol Injection should be protected from light.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underHaloperidol.

J
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Haloperidol Oral Solution
Haloperidol Oral Drops

Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Haloperidol Oral Solution is a solution of Haloperidol in a
suitable vehicle.

Theoralsolution complies with the requirements statedunderOral
Liquidsand wlih thejolkxuing requirements.

Content of haloperidol, C21H1lClFNOZ

95.0 to 105.0% of me stated amount.

IDENTIFICAnON
To a volume containing 20 mg of Haloperidol add 1 mL of
1M sodium hydroxide and extract with 10 mL of
dichloromethane. Filter and evaporate the filtrate to dryness.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of haloperidol
(RS 173).

TESTS
Acidity
pH, 2.5 to 3.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography)
Appendix ill D, using the following solutions in a mixture of
1 volume of mobile phase A and 9 volumes of mobile
phase B (solution A). Prepare the solutions immediately
before use and protect from light.

(1) Dilute a volume of the oral solution with sufficient
solution A to produce a solution containing 0.01% w/vof
Haloperidol.

(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.0 I % wlvof haloperidol for system suitability EPCRS.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 ern x 4.6 mm) packed
with base-deactitxued end-copped "'tad,cylsilylsilica gelfor
chromatography (3 urn) (Hypersil BDS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 230 om.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

A-Iobile phase A 1.7% wlv of tetrabutylammonium hydrogen
sulfate.
Mobile phase B acetonitrile.

Time (Minutes) Mobile phase A MobUe phase B Comment
(% vlv) (%vlv)

0-2 90 10 isocranc

2-17 90 ...... 50 10...... 50 linear gradient

17-22 50 50 isocrauc

22-23 50 ...... 90 50--->10 linear gradient

23-28 90 10 re-eqvdibretion

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
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haloperidol (retention time about 8 minutes) are: impurity B,
about 0.9 and impurity D, about 1.6.

SYSTEM SUiTABILfTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity B and haloperidol is at least 3.0.

UMITS

Identify any peak corresponding (0 impurity B in the
chromatogram obtained with solution (1), using the
chromatogram obtained with solution (3), and multiply the
area of this peak by a correction factor of 0.7.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity D is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to impurity B is not
greater than 0.6 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

me area of any other secondary peak is not greater man
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of aU secondary peaks is not greater than
twice the area of the principal peak tn the chromatogram
obtained with solution (2) (1.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in a mixture of
1 volume of mobile phase A and 9 volumes of mobile
phase B (solution A).

(1) Dilute a volume of the oral solution with sufficient
solution A to produce a solution containing 0.005% w/v of
Haloperidol.

(2) 0.005% wlv of haloperidol BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (IS crn x 5 mm) packed
with end-capped octadecy/silyl silica gelfor chromatography
(5 pm) (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 247 nrn.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

45 volumes of acetonitrile and 55 volumes of a 1% wlv
solution of ammonium acetate.

DETERAUNATlON OF CONTENT

Calculate the content of C21H23CIFN02 in the oral solution
using the declared content of C21H23CIFN02 in
haloperidol BPCRS.
When Haloperidol Oral Solution or Haloperidol Oral Drops
is prescribed or demanded and no strength is stated, an Oral
Solution containing 0.2% wlv (2 mg/ml.) of Haloperidol
shall be dispensed or supplied.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Haloperidol.
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Haloperidol Tablets
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Haloperidol Tablets contain Haloperidol.

The tablets romplywith the requirements statedunder Tablets and
wt"lh thefollowing requirements.

Content of haloperidol, C2IH"CIFNO,

95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity of the powdered tablets containing 10 mg of
Haloperidol add 10 mL of waterand I mL of IM sodium
hydroxide and extract with 10 mL of ether. Filter the ether
extract through absorbent cotton, evaporate the filtrate to
dryness and dry the residue at 60° at a pressure not
exceeding 0.7 kPa. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spectrum of haloperidol (RS 173).

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of a solution containing of 0.2% wlv of
sodium chloride and 8% vlv of 1Mhydroch/on'c acid in water, at
a temperature of 37°, as the medium.

PROCEDURE

(1) After 45 minutes withdraw a sample of the medium, filter
and dilute with the dissolution medium if necessary, to
produce a solution expected to contain 0.00017% wlv of
Haloperidol.

(2) 0.00017% wlv of haloperidol BPCRS in dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (15 em x 5 nun) packed
with end-capped "'tadecy/silyl silica gd for chromatography
(5 urn) (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of 247 nm.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

45 volumes of acetonitrile and 55 volumes of a 1% wlv
solution of ammonium acetate.

DETERMINATION OF CONTENT

Calculate the to-tal content of haloperidol, C21H23CIFN02.1
in the medium from the chromatograms obtained and using
the declared content of C2IH23CIFN02, in
haloperidol BPCRS.

LIMITS

The amount of haloperidol released is not less than 70% (Q)
of the stated amount.
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Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in a mixture of
1 volume of mobile phase A and 9 volumes of mobile
phase B (solution A). Prepare the solutions immediately
before use and protect from light.

(I) Shake a quantity of powdered tablets containing 10 mg of
Haloperidol with 15 mL of solution A and mix with the aid
of ultrasound. Dilute to 20 mL and filter.

(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.05% wlv of haloperidol for system s/litability EPCRS.

(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with base-deactivated end-capped octadecylsilyl silica gelfor
chromatography (3 urn) (Hypersil BDS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 230 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

lvlobile phaseA 1.7% wlv of tetrabutylammonium hydrogen
sulfate.

Mobile phase B acetonitrile,

Time (Minutes) MobUe phase A Mobile phase B Conunent
COlo vlv) ("I. vlv)

0-2 90 10 [socratic .

2·17 90--->50 10--->50 linear gradient

17-22 50 50 isocratic

22·23 50--->90 50..... 10 linear gradient

23-28 90 10 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
haloperidol (retention time about 8 minutes) are: impurity B,
about 0.9 and impurity D, about 1.6.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity B and haloperidol is at least 3.0.

LIMITS

Identify any peak corresponding to impurity B in the
chromatogram obtained with solution (1), using the
chromatogram obtained with solution (3), and multiply the
area of this peak by a correction factor of 0.7.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity D is not
greater than the area,of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

me area of any peak corresponding to impurity B is not
greater than 0.6 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any other secondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of all secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

J
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Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Uniformity of content
Tablets containing less than 2 mg and/or less than 2% w/w
of Haloperidol comply with the requirements stated under
Tablets using the following method of analysis. Carry out the
method for liquid chromatography, Appendix III D, using the
following solutions.

(I) Place one tablet in 10 mL of the mobile phase, disperse
with the aid of ultrasound for 2 minutes and centrifuge.
If necessary, dilute the supernatant liquid with the mobile
phase to produce a solution containing 0.005% wlv of
Haloperidol.

(2) 0.005% w/v of haloperidol BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Dissolution
may be used with an injection volume of 20 J..lL.

DETERMINATION OF CONTENT

Calculate the content of CZIHz3CIFNOZ in each tablet using
the declared content of CZ1H23CIFNOz in
haloperidol BPCRS.

ASSAY
For tablets containing less than 2 mg nncllor less than
2% wlw of Haloperidol
Use the average of the individual results determined in the
test for Uniformity of content.

For tablets containing 2 mg or more and 2% W/W or
more of Haloperidol
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ITI D, using the following
solutions.

(1) Add 60 mL of the mobile phase to a quantity of the
powdered tablets containing 20 mg of Haloperidol, disperse
with the aid of ultrasound for 2 minutes, add sufficient
mobile phase to produce 100 m1., mix and filter.

(2) 0.020% w/v of haloperidol BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Dissolution
may be used with an injection volume of 20 J-IL.

DETER1\UNATION OF CONTENT

Calculate the content of CZ1H23CIFNOz in the tablets using
lhe declared content of C21H23CIFN02 in
haloperidd BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Haloperidol.

Heparin Flush Solution
Action and use
Maintenance of patency of intravenous devices.

DEFINITION
Heparin Flush is a sterile solution of Heparin Injection)
containing the sodium salt only, with sufficient Sodium
Chloride to make it isotonic with blood.

PRODUcnON
The final product is produced from the drug substance
where the methods of manufacturing are designed to ensure

Heparin Preparations 111-763

freedom from contamination by over-sulfated
glycosaminoglycans.

The solution complies with the requirements slated under
Parenteral Preparations and with the following requirements.

Potency
The estimated potency is not less than 90% and not more
than 11 I% of the stated potency.

CHARACTERISTICS
A colowless or straw-coloured liquid, free from turbidity and
from matter that deposits on standing.

IDENTIFICATION
A. It complies with the requirements described under Assay.

B. Carry out the assay of anti-factor Xa activity of heparin,
Appendix XN J B2. The ratio of anti-factor Xa activity to
anti-factor ITa activity determined as described under Assay
ranges between 0.9 and 1.1.

TESTS
Acidity or alkallnlty
pH, 5.5 to 8.0, Appendix V L.

Sodium Chloride
Titrate a volume containing 6.7 % vlv of the solution with
0.1M silver nitrate VS using potassium chromate solution as
indicator. Each mL of O.lM silver nitnue VS is equivalent to
5.844 mg of NaC!. The amonnt of NaCI is not less than
0.85% and not more than 0.95%.

ASSAY
Carry out the assay of anti-factor IIa activity of heparin)
Appendix XN J B2. The fiducial limits of error are not less
than 80% and not more than 125% of the stated potency.

STORAGE
Heparin Flush Solution should be kept in a sealed ampoule
or a stoppered vial.

LABELLING
The strength is stated as the nwnber of IV (Units) in a
suitable dose-volume except that for multi-dose containers
the strength is stated as the number of IV (Units) per mL

The label states (1) when no antimicrobial preservative is
present that the preparation contains no antimicrobial
preservative and mat any portion of the contents not used at
once should be discarded; (2) that the preparation is
intended for the maintenance of patency of intravenous
injection devices only and is not to be used for anticoagulant
therapy.

Heparin Injection
Action and use
Anticoagulant.

DEFINITION
Heparin Injection is a sterile solution of Heparin Calcium or
Heparin Sodium in Water for Injections.

PRODUcnON
The final product is produced from the drug substance
where the methods of manufacturing are designed to ensure
that substances lowering blood pressure are not introduced
and to ensure freedom from contamination by over-sulfated
glycosaminoglycans. The production method is validated to
demonstrate that the product if tested, would comply with
the test for Related substances given below.
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111-764 Heparin Preparations

The injection complies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Potency
The estimated potency is not less than 90% and not more
than 111% of the stated potency.

CHARACTERISTICS
A colourless or straw-coloured liquid, free from turbidity and
from matter that deposits on standing.

IDENTIFICATION
A. It complies with the requirements described under Assay.

B. Carry out the assay of anti-factor Xa activity of heparin,
Appendix XIV J B2. The ratio of anti-factor Xa activity to
anti-factor IIa activity, determined as described under Assay,
ranges between 0.9 and 1.1.

C. Carry out the method for nuclear magnetic resonance
spearometry, AppendixII C using the following solutions.

(1) For injections containing 25 000 ill per ml., dilute
100 IJL with 450 J-IL of water. For injections containing
5000 IU, 1000 IV per mL, or lower use 550 ~L of each.
Add 50 ~L of an 0.83% wlv solution of deuterated sodium
tn'methyIs;lylpropwnate in deuterium oxide.

For injections containing Heparin Calcium
(2) Dissolve 3.4 mg of heparin calcium for NMR
identification EPCRS in 700 ,..L of a solution containing 650
).IL of water, 40 ~ of deuterium oxide, and 10 J1L of an
0.83% wlv solution of deuterated sodium nimelhylsilylpropionate
in deutetium oxide.

For injections containing Heparin Sodium
(3) Dissolve 3.4 mg of hepdrin sodium for NMR
identification EPCRSin 700 J.lL of a solution containing 650
J.lL of water, 40 IJL of deuterium oxide, and 10 tILof an
0.83% wlv solution of deuterated sodium tn"methylsi/ylpropiqnat.e
in deuterium oxide.
1H-NMR spectrometer parameters
(a) Operate the spectrometer at a minimum of 400 MHz.

(b) Use a minimum of 256 transients; adjusted until the
signal-to-noise ratio is at least 1000: 1 for the heparin methyl
signal at 2.04 ppm.

(c) Use an ambient temperature; the test sample and
reference spectra must be obtained at the same temperature.

(d) Use a minimum of2 seconds for acquisition time.

(e) Use a minimum of 4 seconds for repetition time.

(f) Use a spectral width of 10 to 16 ppm, centred at around
4.5 ppm.

(g) Use a pulse width to give a flip angle between 30° and
90°.

Processing parameters
(h) Use an exponential line-broadening window function of
0.3 Hz.

(i) Apply Fourier transformation to the collected data.

(j) Use trimethylsilylpropionate as the reference signal, set at
0.00 ppm.

Results for injections containing Heparin Caldum
In the 'H-NMR spectrum obtained with solution (1):

the large heparin calcium signals must be present: 2.05 ppm,
3.29 ppm (broad singlet), 4.37 ppm, 5.35 ppm and
5.43 ppm, all within ± 0.03 ppm.

Compare the 'H-NMR spectrum obtained with solution (2)
qualitatively after the 2 spectra have been nonnalised so as to
have a similar intensity; dermatan sulfate with a methyl signal
at 2.08 ± 0.02 ppm may be observed; no unidentified
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signals larger than 4 per cent compared to me height of the
heparin signal at 5.43 ppm are present in the ranges 0.10 to

2.00 ppm, 2.10 to 3.10 ppm and 5.70 to 8.00 ppm; signals
from the solvent, excipients or process-related substances
may be present and have to be identified 1O be accepted.

Results for injections containing Heparin Sodium

In the 'H-NMR spectrum obtained with solution (I):

the large heparin sodium signals must be present: 2.04 ppm,
3.27 ppm (doublet), 4.34 ppm, 5.22 ppm and 5.42 ppm, all
within ± 0.03 ppm.

Compare the IH_NAiR spectrum obtained with solution (3)
qualitatively after the 2 spectra have been normalised so as to
have a similar intensity; dermaran sulfate with a methyl signal
at 2.08 ± 0.02 ppm may be observed: no unidentified
signals larger man 4 per cent compared to the height of me
heparin signal at 5.42 ppm are present in me ranges 0.10 to
2.00 ppm, 2.10 to 3.10 ppm and 5.70 to 8.00 ppm; signals
from the solvent, excipients or process-related substances
may be present and have to be identified to be accepted;
variations in the intensity of some signal regions of the
spectrum of heparin may occur: the intensity-variable regions
are between 3.35 ppm and 4.55 ppm, where the signal
pattern is approximately kept but intensity varies.

D. When the injection contains Heparin Calcium, it yields
reactions A and B characteristic of calcium salts, Appendix VI.
When the injection contains Heparin Sodium, it yields
reaction A characteristic of sodium salts, Appendix VI.

TESTS
Acidity or alkalInity
pH, 5.5 to 8.0, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix III D using the following solutions. Solutions (3)
to (6) are stable at room temperature for 24 hours.

(I) For injections containing 25 000 IU per mL, dilute
100 ~L with 400 ~L of waterfor chromatography.
For injections containing 5000 IU, 1000 IU per ml., or
lower use 500 J.lL of each. Mix using a vortex mixer until
dissolution is complete.

(2) Mix 500 ~L of solution (I) and 250 ~L of 1M hydrochloric
add) then add 50 J.IL of a 25% w/v solution of sodium nioite.
Mlx gently and allow to stand at room temperature for
40 minutes before adding 200 IlL of 1M sodium hydroxide to
stop the reaction.

(3) Dissolve 0.25 g of hepannfor physico-chemical
analysis EPCRS in water for chromawgraphy and dilute to
2.0 mL with me same solvent. Mix using a vortex mixer until
dissolution is complete.

(4) Add 1200 ~L of solution (3) to 300 ~L of dermaum
sulfate and over-sulfated chondroitin sulfate EPCRS. Mix using a
vortex mixer to homogenise.

(5) Add 400 ~L of solution (3) to 100 Ill. of waterfor
chromatography and mix using a vortex mixer. Add 250 J.tL of
1M hydrochloric add, then add 50 J.tL of a 25% wlv solution of
sodiumnimte. Mix gently and allow to stand at room
temperature for 40 minutes before adding 200 J.IL of
1M sodium hydroxide to stop me reaction.

(6) To 500 Ill. of solution (4), add 250 ~L of 1M hydrochloric
acid, then add 50 J.tL of a 25% w/v solution of sodium nitrite.
Mix gently and allow to stand at room temperature for
40 minutes before adding 200 J.lL of 1M sodium hydroxide to
stop the reaction.
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CHROMATOGRAPHlC CONDITIONS

(a) Use a stainless steel column (25 em x 2 mm) packed
with anion-exchange resin (9 pm) (Dionex Ionpac ASll-HC is
suitable) and a stainless steel pre-column (5 em x 2 mm)
packed with anion-exchange resin (13 pm) (Dionex Ionpac
AGll-HC is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 0.22 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength 0£202 om.

(I) For injections containing 25000 ill per mL or 5000 ill
per mL, inject 20 ~L of solutions (2), (5) and (6).
For injections containing 1000 TIl per ml., inject 100 ilL of
solution (2), and 20 ~L of solution (5) and (6).

MOBILE PHASE

Mobile phase A 0.040% w/v of sodium dihydrogen
onhophosphate in waterfor chromatography adjusted to pH 3.0
with dilute onhophosphoric acid.
Mobile phaseB 0.040% wlv of sodium dihydrogen
orthophosphate and 14% w/v of sodium perchlorate in waterfor
chromatography, adjusted to pH 3.0 with dilute orthophosphoric
acid, filtered and degassed.

Equilibrate the column with the mobile phase in the initial
gradient ratio for at least 15 minutes.

Time (Minutes) MobUe phase A MobUe pbose B Comment
(%vlv) ("Ievlv)

0~1O 75 . 2> isocraric

10-35 75-0 25--->100 linear gradient

35-40 0 100 isocratic

40-45 0--->75 100--->25 linear gradient

45-60 75 25 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to heparin
(about 26 minutes) are: dermatan sulfate and chondroitin
sulfate, about 0.9; over-sulfated chondroitin sulfate, 1.3.

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (5), no peak is
present at the retention time of heparin;

in the chromatogram obtained with solution (6), me resolution
between the peaks due to dermatan sulfate I chondroitin
sulfate and over-sulfated chondroitin sulfate is at least 3.0.

LIMITS

In the chromatogram obtained with solution (2):

the area of any peak due to dermatan sulfate and chondroitin
sulfate is not greater than 0.25 times the area of the
corresponding peak in the chromatogram obtained with
solution (6) (2.0%);

No peaks other than the peak due to dennatan sulfate and
chondroitin sulfate are detected. Disregard any peaks that
appear during me initial isocratic step

Bacterial endotoxins
Carry out the test for baeten'al endotoxins, Appendix XN C.

For a preparation supplied in a container with a nominal
content of less than 100 mL, dilute the injection if necessary
with fvater BET to give a solution containing 1000 IV of
heparin activity per mL (solution A). The endotoxin limit
concentration of solution A is 10 IV of endotoxin per mL.

Hexachlorophene Preparations IIl-765

Carry out the test using a lysate with a declared sensitivity
not less sensitive than 0.0625 IV of endotoxin per mL.

For a preparation supplied in a container with a nominal
content of 100 mL or more, the endotoxin limit
concentration is 0.25 IU of endotoxin per mL.

For Heparin Injection prepared from Heparin Calcium it
may be necessary to add divalent cations in order to achieve
the validation criteria.

ASSAY
Carry out the assay of anti-factor lla cutiviry of heparin,
Appendix XN J B2. The fiducial limits of error are not less
man 80% and not more than 125% of the stated potency.

STORAGE
Heparin Injection should be kept in a container sealed by
fusion of the glass.

LABELLING
The strength is stated as the number of IU (Units) in a
suitable dose-volume except that for multi-dose containers
the strength is stated as the number of IV (Units) per mL
The label states (I) whether the material is the calcium or
sodium salt; (2) when no antimicrobial preservative is present
that the preparation does not contain an antimicrobial
preservative and mat any portion of the contents not used
immediately should be discarded.

Hexachlorophene Dusting Powder
Hexachlorophene Cutaneous Powder

Zinc and Hexachlorophene Dusting Powder

Action and use
Antiseptic.

DEFINITION
Hexachlorophene Dusting Powder is a cutaneous powder. It is
a mixture of Hexachlorophene and Zinc Oxide with a
suitable inert diluent.

The dusting powder complies with the requirements Slated under.
Topical Powders and with the foOowing requirements.

Content of hexachlorophene, C13H6C~02
90.0 to 1l0.0% of the stated amount.

Content of zinc oxide, ZnO
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powder containing 30 mg of
Hexachlorophene with 25 mL of ether for 15 minutes, filter,
wash the filtrate with 10 mL of water, dry the ether layer over
anhydrous sodium sulfate, filter and evaporate to dryness.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of hexachlorophene
(RS 174).

B. Shake a quantity of the powder containing 30 mg of Zinc
Oxide with 10 mL of 2M hydrochlmU acidfor 15 minutes and
filter. 5 mL of the filtrate yields the reaction characteristic
zincsalts, Appendix VI.

ASSAY
For hexachlorophene
Shake a quantity of the powder containing 15 mg of
Hexachlorophene with 50 mL of methanolic tris
(hydroxymethyljmethylamine solution for 10 minutes, filter
through a sintered-glass crucible (ISO 4793, porosity grade
3, is suitable), wash the filter with two 10 mL quantities of
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III-766 Homatropine Preparations

the tris(hydroxymethyl)methylamine solution and dilute the
combined filtrate and washings to 100 mL with me same
solution. Dilute 10 mL of the resulting solution to 50 mL
with methanolic tris(hydroxymethyDmethylamine solution and
measure the absorbance at the maximum at 312 run,
Appendix ITB, using in the reference cell a solution prepared
by diluting a further 10 mL of the solution to 50 mL with
acidified methanol. An absorbance of 0.432 is equivalent to
15 mg of C 13H6CI602 in the weight of powder taken.

For zinc oxide
To a quantity of the powder containing 90 mg of Zinc Oxide
add 10 mL of 2M nitric acid and 20 mL of water, boil for
2 minutes, cool, filter and wash the filter with two 25 mL
quantities of water. To the combined filtrate and washings
add 3 g of hexamine and titrate with a.OSM disodium edetate
VS using 2 mL of xylenol orange souuion as indicator.
Each mL of O.05M disodium edetate VS is equivalent to
4.068 mg of ZnO.

LABELLING
The label states that the preparation should not be applied to
infants or to large areas of skin except in accordance with
medical advice.

Homatropine Eye Drops
Action and use
Anticholinergic.

DEFINITION
Homatropine Eye Drops are a sterile solution of
Homatropine Hydrobromide in Purified Water.

The eye drops complywith the requirements statedunderEye
Preparations and with thefolwwing requirements.

Content of homatropine hydrobromide,
CJ~UN03)HBr

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. To a volume containing 60 mg of Homatropine
Hydrobromide add 3 mL of 5M ammonia, extract with
15 mL of chloroform, dry the chloroform over anhydrous
sodium sulfate, filter and evaporate the filtrate to dryness.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of homatropine
(RS 175).

B. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
derived from homatropine hydrobromide in the
chromatogram obtained with solution (3).

C. To 1 mL of the eye drops, diluted with water if necessary
to give a solution containing 1% wlv of Homatropine
Hydrobromlde, add 1 mL of 5M ammonia, shake with
chluroform and evaporate the chloroform solution to dryness
on a water bath. To the residue add 1.5 mL of a 2% wlv
solution of mercury(II) chloride in ethanol (60%). A yellow
coloue is produced which becomes red on gentle warming
(distinction from most other alkaloids except atropine and
hyoscyamine).

TESTS
Tropine
Carry out the method for thin-layer chromatography)
Appendix III A, using the following solutions.
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(1) Use the eye·drops diluted, if necessary, with water to
contain 1% wlv of Homatropine Hydrobromide.

(2) 0.0050% wiv of tropine.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.
(b) Use the mobile phase as described below.

(c) Apply 40 pL of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dry it at 100 0 to 105 0 until the
solvent has evaporated, allow to cool and spray with dilute
potassium iodobisnnuhate solution until spots appear.

MOBILE PHASE

33 volumes of anhydrous formic acid, 33 volumes of waterand
134 volumes of ethyl acetate.

LIMITS

Any spot corresponding to tropine in the chromatogram
obtained with solution (1) is not more intense than the spot
in the chromatogram obtained with solution (2) (0.5%).

ASSAY
Carry out the method for gaschromatography,
Appendix III B. Prepare a 2% wlv solution of atropine
su/fate BPCRS (internal standard) in methanol (solution A).

(1) Add 1 mL of solution A and 1 mL of 5M ammonia to a
volume of the eye drops containing 20 mg of Homatropine
Hydrobromide, diluted if necessary to 5 mL with water.
Extract with two 5-mL quantities of chloroform, shake the
combined extracts with 1 g of anhydrous sodium sulfate, filter
and evaporate the filtrate to dryness. Dissolve the residue in
10 mL of dichloromethane. To 1 mL of this solution add
0.2 mL of a mixture of 4 volumes of N,O-bis(trimethylsi1yD
acetamide and 1 volume of trimethylchlorosilane, mix and allow
to stand for 30 minutes.

(2) Prepare in the same manner as solution (I) but omitting
the addition of solution A.
(3) Add I mL of solution A and I mL of 5M ammonia to
5 mL of a 0.4% wlvsolution of homatropine
hydrobromide BPCRS. Complete the procedure described
under solution (l), beginning at the words 'Extract with two
5-mL quantities of chloroform . . . '.

CHROMATOGRAPHIC CONDITIONS

(a) Use a glass column (1.5 m x 4 mm) packed with add
cashed, silamsed diatomaceous support (80 to 100 mesh) coated
with 3% wlw of phenyl methyl silicone fluid (50% phenyl)
(OV-17 is suitable).

(b) Use helium as the carrier gas at 1.7 mL per minute.

(c) Use isothermal conditions maintained at 220°.

(d) Use an inlet temperature of 220°.

(e) Use a flame ionisation detector at a temperature of 220°.

(I) Inject I pL of each solution.

DETERMINATION OF CONTENT

Calculate the content of CJ6H2lN03,HBr using the ratios of
the peaks and the declared content of CI~2IN03,HBr in
homatropine hydrobromide BPCRS.

j
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2022 Human Coagulation Factor IX (rDNA) Preparations III-767

PhE" _

M, molecular mass of the main band in the e1eetropherogram
obtained with the test solution;

A-h molecular mass of the main band in the electropherogram
obtained with reference solution (a).

Results:
- the electropherogram obtained with the test solution is

similar to the eleetropherogram obtained with
reference solution (a);

- the mobility of the main band in the electropherograrn
obtained with the test solution is within 10 per cent of
that of the main band in the electropherogram
obtained with reference solution (a).

Tlme MobUe phase A Mobile phase B
(min) (per cent V/V) (per cent VII-?

0-05 75 25

05 - 30 75 --> 20 25 --> 80

30 - 31 20 --> 0 80 --J 100

31·33 0 [00

Flowrate 2.0 mUmin.

Detection Spectrophotometer at 214 run.

Injection 100 J.!L; perform at least 3 injections using an
automatic injector.

Relativeretention With reference to the 2nd peak of the
double peak due to human coagulation factor IX (rONA)
(retention time =about 12-14 min): related
protein A = about 0.75; related protein B =about 0.78;
related protein C = about 0.80; related protein D = about
0.85; related protein E = about 0.93.

Systemsuitability Reference solution:
- the chromatogram obtained is qualitatively similar to the

chromatogram supplied with human coagulation factor IX
(rDNA) CRS;

- repeatability: maximum relative standard deviation of
3 per cent for the total area of the peak due to human
coagulation factor IX (rDNA), determined on 3 injections
performed immediately before the run;

TESTS
Reconstitute thepreparation to beexamined as statedon the label
immediately before carrying out the ;denl~ficatinn; lest {except
those for solubility and water) and assay.

Formulation buffer
Dissolve 19.53 g of glycine R, 1.55 g of histidine Rand
10.00 g of sucrose R in 1000 mL of waterR. Add 50 ul, of
polysorbate 80 R and adjust to pH 6.8 with hydroehloric acidR.

Appearance of solution
After reconstitution, me solution is clear (2.2.1) and
colourless (2.2.2, lHethod II), without visible particles.

Solubility
To a vial of the preparation to be examined add the volume
of the diluent stated on the label at the recommended
temperature. The preparation dissolves completely with
gentle swirling within 5 min.

pH (2.2.3)
The limit is approved by the competent authority.

Related proteins
Liquid chromatography (2.2.29).

Testsolution Dilute the reconstituted preparation to be
examined with the formulation buffer to obtain a
concentration of 0.5 mglmL.

Reference solUlion Dissolve the contents of a vial of human
coagulation factor IX (rDNA) CRS in the formulation buffer
to obtain a concentration of about 0.5 mglmL

Column:
- size: 1=0.10 m, 0 =4.6 mm;
- stationary phase: styrene-divinylbenzene copolymer R (10 urn}

with a pore size of 400 nm;
- temperature: 37°C.

Mobile phase:
~ mobile phase A: add 1 mL of trijluoroacetic acid R to

1000 mL of waterfor chromatography R;
- mobr1e phaseB: mix 1 mL of tnftuoroacetit. acid R, 200 mL

of waterfor chromatography Rand 800 mL of
acetonitrile Rl;

**** ** ** ****

Human Coagulation Factor IX
(rDNA) Powder for Solution for
Injection
(Ph. Eur. monograph 2994)

DEFINITION
Sterile, freeze-dried preparation of closely related
glycoproteins, which have the same amino acid sequence
(415 amino acids) as the naturally occurring Ala 148 allelic
form analogue (plasma-derived coagulation factor IX).
The preparation is intended for intravenous injection.

Potency
80 per cent to 125 per cent of the potency stated on the label
when determined using the conditions described under
Assay.

Human coagulation factor IX (rDNA) pouderfor solution for
injection complies with the monograph on Parenteral preparations
(0520) and with thefollowing additional requirements.

PRODUCTION
Human coagulation factor IX (eDNA) powder for solution
for injection is prepared from Human coagulation factor IX
(rDNA) concentrated solution (2522). The concentrated
solution is diluted with a formulation buffer containing
excipients such as histidine, sucrose, glycine and
polysorbate 80. This preparation is passed through a
bacteria-retentive filter, distributed aseptically into the final
containers and freeze-dried. The containers are closed under
vacuwn or under an inert gas. Where excipients oilier than
those mentioned above are used, their compatibility with the
tests described hereafter must be confirmed.

CHARACTERS
Appearance (before reconstitution)
White, hygroscopic powder or friable solid, free from visible
foreign matter.

IDENTIFICATION
A. It complies with the limits of the assay.

B. Polyacrylamide gel electrophoresis (2.2.31).

Examine the electropherograms obtained in the test for
impurities with molecular masses differing from that of
human coagulation factor IX (rONA).

Calculate the relative mobility (in per cent) of the main band
in the electropherogram obtained with the test solution with
reference to the mobility of the main band in the
eleetropherogram obtained with reference solution (a), using
the following expression:
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- peak-to-oolley ralio: minimum 1.2, where Hp =height
above the baseline of me peak due to reJated protein E
and H; = heigat.it above the baseline of the lowest point of
the curve separating this peak from the peak due to
human coagulation factor IX (eDNA).

Report individual relative peak areas considering the peak
area of the entire chromatogram. Individual relative per cent
peak areas are calculated as the average of the 3 injections of
the test solution.

Peaks due to related proteins A and D are not always
present.

Results:
- the profile of the chromatogram obtained with the test

solution corresponds to that of the chromatogram
obtained with the reference solution, except for minor
peaks due to impurities, that may be absent in the
chromatogram obtained with the test solution.

Limits:
- related protein C: maximum 0.6 per cent.

Impurities with molecular masses differing from that
of human coagulation factor IX (rDNA)
Polyacrylamide gel electrophoresis (2.2.31) using a gradient
gel with the following modifications.

Gel dimensions 1.0 mm thick.

Resolving gel 3-15 per cenr acrylamide gradient gel.

Acrylamide solution 30 percen' acrylamidelbisaaylamide
(36.5:1) solution R.
To prepare a 15 per cent acrylamide solution, add sucrose R
to obtain a concentration Qf142 gIL.

The following elements are provided as examples for loading
the gel-forming apparatus to prepare the stacking gel.

Stackinggel The stacking gel solution is prepared by mixing:
- 100 volumes of 30 percent aaylamidelbisacrylamide

(36.5:1) solution R;
- 125 volumes of 1 M 'lis-hydrochloride blfffer solu'wn

pH 6.8 R;
- 740.5 volumes of waterR;
- 1.5 volwnes of tetramethykthylenediamine R;
- 33 volumes of alSO mglmL solution of ammonium

persulfate R.
Load the compartments of the gradient-forming apparatus
with the acrylamide solutions and proceed as per the
instructionsof the equipment supplier to obtain the
polymerised gradient gel.

After polymerisation is completed, rinse the gradient gel with
waterR. Remove any excess liquid. Pour the stacking gel
solution into the equipment, insert a clean comb and allow
for polymerisation.

Alternatively, commercially available gradient gels may be
used.

Test sdution Dilute the reconstituted preparation to be
examined with the formulation buffer to obtain a
concentration of about 1 mglmL.

Reference solution (a) Dissolve the contents of a vial of
human coagulation factor IX (rDNA) CRS in the formulation
buffer to obtain a concentration of about 1 mglmL.

Reference solution (b) A 0.01 mgrml,solution of bovine
albumin R in the formulation buffer.

Reference solution (c) A solution of molecular mass markers
suitable for calibrating SDS-polyacrylamide gels in the range
of 5-200 illa.

Samplebuffer Concentrated SDS-PAGE sample blffferfor
reducing conditions R containing dithiothreitol as the reducing
agent.

Sample treatment Incubate in a water-bath for 5 min.

Applicalwn 35 ~L.

Use SDS-PAGE running blfffer R for running the gel.

For each gel, run 1 lane with reference solution (b), 2 lanes
with reference solution (c), 2 lanes with the incubated
reducing buffer (as blank) and at least 1 lane with reduced
reference solution (a); use the remaining lanes for reduced
test solutions.

Detection By Coomassie staining.

Identification of bands Human coagulation factor IX (rDNA)
has an approximate molecular mass of 55 kDa, and related
protein bands with molecular masses of approximately
54 !<Da,44 illa, 29-32 illa, 21 illa and 14 illa are
present.

System suitability:
- a clear background is obtained after destaining;
- the band in the electropherogram obtained with reference

solution (b) is clearly visible;
- aU expected bands in the electropherogram obtained wiLh

reference solution (c) are visible;
- the bands in the electropherogram obtained with reference

solution (c) are clearly separated;
- no band is visible in the blank lanes.

Results:
- me electropherogram obtained with the test solution is

similar to the electropherogram obtained with reference
solution (a);

- no new band in the electropherogram obtained with the
test solution has an intensity greater than that of the band
in the eleetropherogram obtained with reference
solution (b).

Impurities with molecular masses greater than that of
human coagulation factor IX (rDNA)
Size-exclusion chromatography (2.2.30): use the
normalisation procedure.

Test solution Dilute the reconstituted preparation to be
examined with the formulation buffer to obtain a
concentration of 400 ~WmL.

Reference solution Dissolve the contents of a vial of human
coagulation factor IX (rDNA) CRS in the formulation buffer
to obtain a concentration of about 400 JlglmL.

Resolution solution Dissolve the contents of a vial of human
coagulation factor IX (rDNA) CRS in the fonnulation buffer
to obtain a concentration of about 400 ~WmL. Desalt and
concentrate the preparation to be examined using a suitably
validated procedure. Reconstitute the recovered material in
0.1 M phospha,e blfffersolution pH 8.0 R '0 obtain a
concentration of 400 ~WmL.To 500 ~L of this solution add
1.4 ~L of a 250 mgIL solution ofglutaraldehyde R. Mix and
incubate at 37 DC for 120 min.

Blank soluticn The formulation buffer.

Precolunm:
- size: I::::: 0.04 m, 0 ::::: 6 mm;
- "a,wnary phase: hydrophilic silica gelfor chromatography R

(5 pm) of a grade suitable for the fractionation of globular
proteins in the relative molecular mass range of 10 000 to
500000.

Column:
- size: I::::: 0.30 m, 0 ::::: 7.8 rom;

j
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- stationary phase: hydrophilic silica gelfor chromatography R
(5 urn) of a grade suitable for the fractionation of globular
proteins in the relative molecular mass range of 10 000 to
500000.

iWobue phase Dissolve 7.10 g of anhydrous disodium hydrogen
phosphate Rand 8.77 g of sodium chloride R in 1000 mL of
waterfor chromatography R. Adjust to pH 7.00 ± 0.05 with
phosphoric acidR.
Flow rate 1.0 mIlmin.

Detection Spectrophotometer at 214 nm.

Injection 50 J.I1.,; perform 3 injections using an automatic 
injector maintained at 2-8 "C.

Retention time Human coagulation factor IX
(rDNA) = about 9 min.

System suitability:
- the chromatogram obtained with the reference solution is

qualitatively similar to the chromatogram supplied with
human coagulation factor IX (rDNA) CRS;

- peak-ro-vaUey ratio: minimum 2.0, where Hp ;;;;: height
above the baseline of the peak due to the high molecular
mass species and H v = height above the baseline of me
lowest point of die curve separating this peak from the
peak due to human coagulation factor IX (rDNA) in the
chromatogram obtained with the resolution solution.

Calculate the relative area (in per cent) of die sum of the
peaks with retention times less than that of human
coagulation factor IX (rDNA), with reference to the area of
the peak due to human coagulation factor IX (rDNA).
Any shoulder appearing on the descending part of the peak
due to human coagulation factor IX (rDNA) is included in
its area.

Resulr.
- the profile of the chromatogram obtained with the test

solution corresponds to that of the chromatogram
obtained with the reference solution.

Limit;
- sum of thepeakselutedbefore the ptincipolpeak: maximum

1.8 per cent.

Activated human coagulation factor IX (rDNA) (2.6.22)
Dilute the reconstituted preparation to be examined with
tris(hydroxymethyl)aminomethane buffer solution pH 7.5 R to
obtain a concentration of human coagulation factor IX
(rDNA) of 20 IVlmL. For each of the dilutions, the
coagulation time is not less than 150 s.

Osmolality (2.2.35)
The limit is approved by the competent authority.

Water (2.5.32)
Maximum 2.0 per cent.

Sterility (2.6.1)
It complies with me test.

Bacterial endotoxlns (2.6.14)
Less than 1 IV per 100 IV of factor IX activity.

ASSAY
Protein
Size-exclusion chromatography (2.2.10) as described in me
test for impurities with molecular masses greater than that of
human coagulation factor IX (rDNA) with the following
modifications.

Prepare triplicate dilutions of die test solution.

Reference solutions Dissolve the contents of a vial of human
coagulatWn factorIX (rDNA) CRS in the formulation bulfer
to obtain a concentration of 1 mg/mk., Fwther dilute the
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solution to prepare a standard curve with concentrations in
the range of I 00-800 ~g1mL (5 concentrations, typically
100 ug/ml., 200 IlglmL) 400 ~lglmLs 600 ~!glmL and
800 ~g1mL).

Plot peak areas versus injected protein content and perform
linear regression to create a standard curve.

System suilability (in addition to those described in the test
for impurities with molecular masses greater than that of
human coagulation factor IX (rDNA)):
- the correlation coefficient (1) calculated for the standard

curve is not less than 0.995.

Calculate the protein concentration of each replicate of the
preparation to be examined using the standard curve and the
assigned content in human coagulation faaor IX (rDNA) CRS.

Potency
Assay of human coagulation factor IX (2.7.11).
The estimated potency is not less than 80 per cent and not
more than 125 per cent of the stated potency.
The confidence limits (P = 0.95) are not Jess than
80 per cent and not more than 120 per cent of the estimated
potency.

Human coagulation factor IX concentrate BRP is suitable for
use as a reference preparation.

STORAGE
In an airtight container, protected from light, at a
temperature of 2 °C to 8 "C.

LABELLING
The label states:
- the factor IX content in International Units;
- the name of any excipient and added substance;
- the composition and volume of the liquid to be used for

reconstitution.
_____________________ PhE"

Hyaluronidase Injection
Action and use
Used to promote absorption of fluid into tissues.

DEFINITION
Hyaluronidase Injection is a sterile solution of Hyaluronidase
in Water for Injections. It is prepared by dissolving
Hyaluronidase for Injection in the requisite amount of Water
for Injections inunediately before use.

The inj«tion complies wilh the requirements statedunder
Parenteral Preparations.

STORAGE
Hyaluronidase Injection should be used immediately after
preparation.

HYALURONIDASE FOR INJECTION
DEFINITION
Hyaluronidase for Injection is a sterile material consisting of
Hyaluronidase with or without excipients. It is supplied in a
sealed container.

The contents of the sealed container comply with the requirements
for Powders for Injections or Infusions statedunderParenteral
Preparations and with the fo//owing requirements.

Potency
The estimated potency is not less than 90% and not more
than 115% of the stated potency.
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IDENTIFICATION
A solution containing 100 IV in 1 mL of a 0.9% wlv solution
of sodium chloride depclymerises an equal volume of a 1% w/v
solution of sodium hyaluronate EPBRP at 20° in 1 minute, as
shown by a pronounced decrease in viscosity. This action is
destroyed by heating the initial solution at 100° for
30 minutes.

TESTS
Acidity or alkalinity
pH of a 0.3% w/v solution in carbon dioxide-free water, 4.5 to
7.5, Appendix V L.

Clarity and colour of solution
A 1.0% wlvsolution in carbon dioxide-free wateris clear,
Appendix N A) and not more than faintly yellow.

Bacterial endotoxins
Carry out the testJeff bacterial endotoxins, Appendix XN C.
Dissolve the contents of the sealed container in water BET to
give a solution containing 150 IU of Hyaluronidase per mL
(solution A). The endotoxin limit concentration of solution A
is 30 IU per mL.

ASSAY
Carry out the Assay described under Hyaluronidase.

LABELLING
The label of the sealed container states the total number
of IU (Units) contained in if.

Hydralazine Injection
Action and use
Vasodilator; treatment of hypertension.

DEFINITION
Hydralazine Injection is a sterile solution of Hydralazine
Hydrochloride in Water for Injections. It is prepared by
dissolving Hydralazine Hydrochloride for Injection in the
requisite amount ofWaler for Injections immediately before
use. For intravenous infusion, the Hydralazine Hydrochloride
for Injection should be dissolved in, and men diluted with,
an appropriate volume of a suitable diluent.

The injection romp/ies with the requirements stated under
Parenteral Preparations.

STORAGE
Hydralazine Injection deteriorates on storage and should be
used immediately after preparation.

HYDRALAZINE HYDROCHLORIDE FOR
INJECTION
DEFINITION
Hydralazine Hydrochloride for Injection is a sterile material
consisting of Hydralazine Hydrochloride with or without
excipients. It is supplied in a sealed container.

Thecoments of the sealed container comply with the requirements
for Powders for Injections or Infusions stated under Parenteral
Preparations and with thefollowing requirements.

Content of hydralazine hydroeWoride, C,H,N"HCI
98.0 to 114.0% of the stated amount.

IDENTIFICATION
A. The infrared absorption spectrum, Appendix Il A, is
concordant with the reference spectrum of hydralazine
hydrochloride (RS 177).
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B. The light abs~lion, Appendix II B, in the range 230 to
350 nrn of a 0.002% w/v solution exhibits four maxima, at
240, 260, 305 and 315 om.

C. Yield the reactions characteristic of chlorides, Appendix VI.

TESTS
Acidity
pH of a 2% w/v solution, 3.5 to 4.2, Appendix V L.

Clarity of solution
A 2.0% w/v solution is not more opalescent than reference
suspension II, Appendix IV A.

Colour of solution
A 2.0% wlv solution in O.OIM hydrochloric acid is not more
intensely coloured than reference solution GY6, Appendix IV B,
Method II.

Hydrazine
Carry out the method for thin-layer chromatography,
Appendix ill AJ using the following solutions.

(1) Dissolve the contents of a sealed container in sufficient
O.IM methanolic hydrochloric acid to produce a solution
containing 0.5% w/v of Hydralazine Hydrochloride. To 2 mL
add 1 mL of a 2% w/v solution of salicylaldehyde in methanol
and 0.1 mL of hydrochlonc acid, centrifuge and decant the
supernatant liquid.

(2) Prepare in the same manner as solution (1), but use
2 mL of a 0.00025% w/v solution of hydrazine sulfate in
O.IM melhanolic hydrochloric acid in place of the solution of
the material being examined.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

(e) Apply 40 ~L of eaeh solution.
(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and spray with
dimethylaminobenzaldehyde solution RI.

.\-lOBILE PHASE

The upper layer of the mixture obtained by shaking together
20 volumes of 135M ammonia, 20 volumes of ethyl acetate
and 80 volumes of hexane and allow to stand.

liMITS

Any spot corresponding to hydrazine in the chromatogram
obtained with solution (1) is not more intense than the spot
in the chromatogram obtained with solution (2).

Uniformity of content
Sealed containers each containing 20 mg or less of
Hydralazine HydrocWoride comply with the requirements
stated under Parenteral Preparations, Powders for Injections
or Infusions using the following method of analysis. Dissolve
the contents of a sealed container in sufficient water to
produce 100 mL and dilute a volume containing I mg of
Hydralazine Hydrochloride to 100 mL with water. Measure
the absorbance of the resulting solution at the maximum at
260 nm, Appendix II B. Calculate the content of CaHaN..,
HCI raking 535 as the value of A(l %, I em) at the
maximum at 260 om.

ASSAY
Determine the weight of the contents of 10 containers
described in the test for umfomlity of weight,
Appendix XII Cf, Powders for Parenteral Use.

Dissolve 0.1 g of the mixed contents of the 10 containers in
a mixture of 25 mL of water and 35 mL of hydrochloric add

J
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and titrate with O. 025M potassium iodate VS determining the
end point potentiometrically using a platinum indicator
electrode and a calomel reference electrode. Each mL of
O.025M potassium iodate VS is equivalent to 4.916 mg of
CaHsN4JHCI. Calculate the content of CsHsN4,HCl in a
container of average content weight.

STORAGE
The sealed container should be protected fcom light.

Hydralazine Tablets
Action and use
Vasodilator; treatment of hypertension.

DEFINITION
Hydralazine Tablets contain Hydralazine Hydrochloride.

The tablets complywith the requirements stated under Tablets and
with thefollowing requirements.

Content of hydralazine hydrochloride, CgHsN..,HCl
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Dissolve a quantity of the powdered tablets containing
0.1 g of Hydralazine Hydrochloride in 10 mL of water, make
alkaJine with 2 mL of 5M. ammoniaand extract with two
10-mL quantities of chlarofonn. Combine the chtorofonn
extracts and evaporate to dryness. The infrared absorption
spectrum of the residue, Appendix II A, is concordant with
the reference spectrum ofhydralazine (RS 176).

B. Shake a quantity of the powdered tablets containing
25 mg of Hydralazine Hydrochloride with 30 mL of methanol
for 15 minutes, add sufficient methanol to produce 50 mL
and filter. Dilute 1 volume of the filtrate to 50 volumes with
water. The light absorption of the resulting solution,
Appendix IT B, in the range 230 to 350 run exhibits four
maxima, at 240, 260, 305 and 315 nm.

C. Extract a quantity of the powdered tablets containing
0.1 g of Hydralazine Hydrochloride with two 25-mL
quantities of methanol, filter the combined extracts and
evaporate to dryness. To 5 mL of a 1% wlv solution of the
residue in methanol add 5 mL of a 2% wlv solution of
2-nitrobenzaldehyde in ethanol (96%). An orange precipitate is
produced.

TESTS
Hydrazine
Carry out the method for thin-layer chromatography,
Appendix ill A, using a silica gel precoated plate (Merck
silica gel 60 plates are suitable) and as the mobile phase me
upper layer obtained by shaking together 20 volumes of
13.5M ammonia, 20 volumes of ethylacetate and 80 volumes
of hexane and allowing to separate. Apply separately to the
plate 40 J.lL of each of the following solutions. For solution
(I) extract a quantity of the powdered tablets containing
50 mg of Hydralazine Hydrochloride with 10 mL of
O.IM methanolic hydrochloric acid; ro 2 mL add I mL ofa
2% w/v solution of salicylaldehyde in methanol and 0.1 mL of
hydrochloric acid, centrifuge and use the supernatant liquid.
Prepare solution (2) in the same manner, but using 2 mL of
a 0.00025% w/v solution of hydrazine sulfate in
O.IM methanolic hydrochloric acid in place of the solution of
the substance being examined. After removal of the plate,
allow it to dry in air and spray with
dimethylaminobenzaldehyde solution Rl. Any spot
corresponding to hydrazine in the chromatogram obtained
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with solution '(1) is not more intense than the spot in the
chromatogram obtained with solution (2) (0.05%).

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
con raining 50 mg of Hydralazine Hydrochloride add 50 mL
of waterand shake for 20 minutes. Add 60 mL of hydrochloric
acidand titrate with O. 025M potassium iodate VS determining
the end point potentiometrically using platinum and calomel
electrodes. Each mL of O.025M potassium iodate VS is
equivalent to 4.916 mg ofCsHsN4,HCl.

STORAGE
Hydralazine Tablets should be protected from light.

Hydrochlorothiazide Tablets
Action and use
Thiazide diuretic.

DEFINITION
Hydrochlorothiazide Tablets contain Hydrochlorothiazide.

The tablets comply with the requirements SUIted under Tablets and
with thefollowing requirements.

Content of hydrochlorothiazide, C7HgClNJ04SZ
92.5 to 107.5% of me Slated amount.

IDENTIFICATION
Carry out the method for thin-layer chromawgraphy,
Appendix ill A, using the following solutions.

(1) Triturate a quantity of the powdered tablets containing
10 mg of Hydrochlorothiazide with 10 mL of a",ume and
filter.

(2) 0.1 % wlv of hydrochlorothiazide BPCRS in autone.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGF254•

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 ern.

(e) After removal of the plate, dry in a current of air,
examine under ultraviolet light (254 nm) and then [feat the
plate by MethodI and examine again.

MOBILE PHASE

ethylacetate.

CONFIRMATION

By each method of visualisation the principal spot in the
chromatogram obtained with solution (I) corresponds in
colour and intensity to that in the chromatogram obtained
with solurion (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(I) Shake a quantity of the powdered tablets containing
50 mg of Hydrochlorothiazide with 25 mL of a mixture of
equal volumes of acetonitrile and methanol and dilute to
100 mL withpho,phate bl!ffer sohuion pH 3.2 R1. Filler
through a glass-fibre lilter (Whatman 0.45~ GDIX is
suitable).

(2) Dilure I volume of solution (I) to 100 volumes with a
mixture containing 1 volume of methanol, I volume of
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acetonitrile and 2 volumes of phosphate buffer solution
pH 3.2 RI.
(3) Dissolve, will! the aid of ultr-asound, 15 rug each of
hydrochlorothiazide BPCRS and chlorothiazide BPCRS in
25 mL of a mixture of equal volumes of acetonitrile and
methanol and dilute to 100 mL with phosphate buffer solution
pH 3.2 RI. Dilute 5 volumes of this solution to 100 volumes
with the same solvent mixture.

(4) Dilute 1 volume of solution (2) to 10 volumes with a
mixture containing 1 volume of methanol, 1 volume of
acetonitrile and 2 volumes of phosphate buffer solution
pH 3.2 RI.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (3 pm)
(phenosphere ODS 3~ or Microsorb ODS 3~ is suitable).

(b) Use gradient elution and the mobile phases described
below.

(c) Use a flow rate of 0.8 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 224 nrn.

(I) Inject 20 ~L of each solution.

MOBILE PHASE A

10 volumes of tetrahydrofuran, 60 volumes of methanol and
940 volumes of phosphate buffersolution pH 3.2 RI.

MOBILE PHASE B

50 volumes of tetrahydrofuran, 500 volumes of methanol and
500 volumes of phosphate baffer solution pH 3.2 RI.
Equilibrate me column for at least 20 minutes with mobile
phase A.

TIme Mobile phase A Mobile phase B Comment

IMinules) (% vlv) (%vlv)

0-17 100--)55 0->45 linear gradienl

17-30 05 45 isocralic

30-35 05->100 45->0 linear gradient

35-SO 100 0 re-equilibralion

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to chJorothiazide and hydrochlorothiazide is
at least 2.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than me area of
the principal peak in the chromatogram obtained w~m
solution (2) (1%); ,

the sum of the areas of any secondary peaks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (2.5%).

Disregard any peak with an area less than the area of me
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 30 mg of Hydrochlorothiazide add 50 mL of
O.1M sodium hydroxide, shake for' 20 minutes and dilute to
100 mL with 0.1"1 sodium hydroxide. Mix, filter, dilute 5 mL
of the filtrate to 100 mL with waterand measure the
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absorbance of th'e resulting solution at me maximum at
273 om, Appendix II B. Calculate the content of
C 7HgCL1'{,O..S2 taking 520 as the value of A(1%, 1 em) at
the maximum at 273 om.

Hydrocortisone Cream
Action and use
Corticosteroid.

DEFINITION
Hydrocortisone Cream contains Hydrocortisone in a suitable
basis.

The cream complies with therequirements stated underTopical
Semi-solid Preporadons and with thefollowing requirements.

Content of hydrocortisone, CUH300 S

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

For creams containing more than 0.5% wlw of Hydrocortisone:
(1) Mix a quantity containing 25 mg of Hydrocortisone with
10 mL of methanol (90%), add 50 mL of hot hexane and
shake. Separate the lower layer, add 5 g of anhydrous sodium
sulfate, mix and filter through a glass microfibre filter
(Whatman GF/C is suitable).

(2) 0.25% w/v of hydroconisone BPCRS in methanol.
(3) A mixture of equal volumes of solutions (1) and (2).

Forcreams containing 0.5% wlw or less of Hydrocortisone:
(I) Prepare in the same manner as solution (I) above but use
a quantity containing 5 mg of Hydrocortisone.

(2) 0.05% wlv of hydrocortisone BPCRS in methanol.
(3) A mixture of equal volumes of solutions (1) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 5~ of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air, spray with alkaline
tetrazolium blue solution and examine in white light.

MOBILE PHASE

1.2 volumes of water, 8 volumes of methanol, 15 volumes of
ether and 77 volumes of dithloromethane.

CONFIRMATION

The principal spot in me chromatogram obtained with
solution (l) corresponds to that in the chromatogram
obtained with solution (2); if it does not, the principal spot in
the chromatogram obtained with solution (3) appears as a
single, compact spot.

B. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to hydrocortisone in the chromatogram obtained with
solution (3).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

For creams containing more than 0.5% wlw of Hydrocortisone:
Prepare a 0.5% wlv solution of betamethasone (internal
standard) in methanol (solution A).
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(1) Disperse, by shaking, a quantity of the cream containing
25 mg of Hydrocortisone in 40 mL of a mixture of
3 volumes of methanol and 1 volume of a 15% w/v solution
of sodium chloride. Add 50 mL of hot hexane, shake and
separate the lower layer. Repeat the extraction using a further
two 1O-mL quantities of the merhanclic sodium chloride
solution. To the combined extracts add 5 mL of solution A
and sufficient waterto produce 100 ml, mix and filter
through a glass microfibre paper (Whatman GF/C is
suitable).

(2) Prepare in the same manner as solution (1), but add
5 mL of methanol in place of the 5 mL of solution A.

(3) Dissolve 25 mg of hydrocortisone BPCRS in 45 mL of
mahonot; add 5 mL of solution A and add sufficient waterto
produce 100 mL

FQY creams containing 0.5% wlw or less of Hydrocortisone:
Prepare a 0.110% w/v solution of betamethascne (internal
standard) in methanol (solution B).

(1) Disperse, by shaking) a quantity of the cream containing
5 mg of Hydrocortisone in 40 mL of a mixture of 3 volumes
of methanol and 1 volume of a 15% w/v solution of sodium
chloride. Add 50 mL of hot hexane) shake and separate the
lower layer. Repeat the extraction using a further two 10-mL
quantities of the methanclic sodium chloride solution. To the
combined extracts add 5 mL of solution B and sufficient
water to produce 100 rnl., mix and filter through a glass
microfibre paper (Whatman GF/C is suitable).

(2) Prepare in the same manner as solution (1») but add
5 mL of methanol in place of the 5 mL of solution B.

(3) Dissolve 5 mg of hydrocortisone BPCRS in 45 mL of
methanol and add 5 mL of solution B and sufficient water to
produce 100 mL.

CHROMATOGRAPHIC CONDlTlONS

(a) Use a stainless steel column (10 em x 5 mm) packed
with oaade<Yhay/ silica gelfor chroma/(Jgraphy (5 urn)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 240 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

methanol (50%).

DETE&\1INATION OF CONTENT

Calculate the content of C 2 IH300j in the cream using the
ratios of the peaks and the declared content of C21H300j in
hydrooortisone BPCRS.

Hydrocortisone Ointment
Action and use
Corticosteroid.

DEFINITION
Hydrocortisone Ointment contains Hydrocortisone in a
suitable basis.

The ointment complies with the requirements statedunder Topical
Semi-solid Preparations and with thefollowing requirements.

Content of hydrocortisone, C21H300 S

90.0 to 110.0% of the stated amount.
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IDENTIFICATION
A. Complies with test A for Identification described under
Hydrocortisone Cream but preparing solution (1) in me
following manner. For ointments containing more than
0.5% w/wof Hydrocortisone, disperse a quantity containing
25 mg of Hydrocortisone in 5 mL of hot hexane) cool, extract
with 10 mL of methanol (90%) and filter. For ointments
containing 0.5% w/w or less of Hydrocortisone) disperse a
quantity containing 5 mg of Hydrocortisone in 50 mL of hot
hexane) cool) extract with 10 mL of methond (90%) and
filter.

B. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to hydrocortisone in the chromatogram obtained with
solution (I).

ASSAY
Carry out the Assay described under Hydrocortisone Cream
but prepare solution (2) in the following manner.
For ointments containing more than 0.5% wlw of
Hydrocortisone) disperse a quantity containing 25 mg of
Hydrocortisone in 100 mL of hot hexane, cool and extract
with 20 mL of a solution prepared by mixing 3 volumes of
methanol with 1 volume of a 15% w/v solution of sodium
chloride. Repeat the extraction using a further two 10 mL
quantities of the methanolic sodium chloride solution. To the
combined extracts add 5 mL of methanol and sufficient water
to produce 100 rnl., mix and filter through a glass microfibre
filter (Whatrnan GF/C is suitable). For ointments containing
0.5% w/w or less of Hydrocortisone) prepare solution (2) in
the same manner as solution (2) above but use a quantity
containing 5 mg of Hydrocortisone.

STORAGE
Hydrocortisone Ointment should be protected from light.

Hydrocortisone Oromucosal Tablets
Action and use
Corticosteroid.

DEFINITION
Hydrocortisone Oromucosal Tablets are mucoadhesive
buccal tablets containing hydrocortisone sodium succinate
prepared by buffering Hydrocortisone Hydrogen Succinate.

The tablets comply with the requirements statedunder Oromucosal
Preparations and wilh thefollowing requirements.

Content of hydrocortisone, C21H300S

90.0 to 110.0% of the stated amount.

IDENTIFICATION
Carry out the method for thin-layer chromatography)
Appendix ill A, using a TLC silica gelplace (Merck silica gel
60 F2 54 plates are suitable) and a mixture of 20 volumes of
acetic anhydtide, 20 volumes of waterand 60 volumes of
buum-l-ol as the mobile phase. Apply separately to the plate
5 j.tLof each of the following solutions. For solution (1)
shake a quantity of the tablets containing the equivalent of
25 mg of hydrocortisone with 10 mL of methanol) filter and
use the filtrate. For solution (2) dissolve 50 mg of
hydrocortisone tUetate BPCRS in sufficient methanol to produce
20 mL Solution (3) contains equal volumes of solutions (I)
and (2). After removal of the plate, allow it to dry in air,
spray with emano/it: sulfuric acid (20%), heat at 1200 for
10 minutes, allow to cool and examine under ultraviolet light
(365 nm). The principal spot in the chromatogram obtained
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with solution (1) corresponds to that in the chromatogram
obtained with solution (2). The test is not valid unless the
chromatogram. obtained with. solution (3) shows a single
compact spot.

TESTS
Disintegration
The tablets disintegrate in not less than 10 minutes when
examined by the disintegration lest for tablets and capsules,
Appendix XU AI, but using water at 24°[0 26°,

Free hydrocortisone
Not more than 15% of the stated amount when determined
by the following method. Weigb and powder 20 tablets.
For solution (1) disperse a quantity of the powdered tablets
containing the equivalent of 7.5 mg of hydrocortisone in
15 mL of a phosphate buffer prepared by dissolving 5.8 g of
anhydrowdisodium hydrogen orthophosphate and 1.6 g of
sodium dihydrogen orthophosphate in 1000 mL of waterand
adjusting the pH to 7.4, if necessary, by adding 10 mg
quantities of either anhydrous disodium hydrogen orthophosphate
or sodium dihydrogen orthophosphate, Shake and extract with
three 25-mL quantities of chlorcform, combine the extracts in
a second separating funnel, wash the combined extracts with
2 mL of water, filter me chloroform layer through a plug of
absorbent cotton, previously moistened with chloroform, into a
250-mL round-bottomed flask, wash the funnel and
absorbent cotton plug with two lO-mL quantities of
chlorofonn and add the washings to the flask; evaporate to
dryness using a rotary evaporator, aUow to cool and dissolve
the residue in 50 mL of aldehyde-free ethanol (96%). Solution
(2) contains 0.00225% wlv of hydrocortisone BPCRS in
aldehyde-free ethanol (96%/.

Protect aU the solutions from light. Transfer 10 mL of
solution (J) into a stoppered test-tube and repeat for solution
(2). Place in a water bath at 35° for 10 minutes, add 1 mL of
triphenyltetrazolium chloride solution and 1 mL of dilute
tetramethylammonium hydroxide solution to each tube, stopper
and mix well; allow the tubes to stand in the water bath at
35° for a further 25 minutes, remove from the water bath
and allow to stand in water for 5 minutes at room
temperature. Measure the absorbance of the resulting
solutions in a stoppered cell at the maximum at 485 run,
Appendix II B, using in the reference cell a solution prepared
at the same time and in the same manner using 10 mL of
aldehyde-free ethanol (96%).
Calculate the content of free hydrocortisone.

ASSAY
Weigb and powder 20 tablets. Shake a quantity of the
powdered tablets containing the equivalent of 25 mg of
hydrocortisone with 50 mL of waterfor 10 minutes, dilute to
100 mL with water, filter and discard the first 20 mL of the
filtrate; dilute 4 mL of the remaining filtrate to 100 mL with
'Water and measure the absorbance, Appendix II B, at the
maximum at 248 om using water in the reference cell.
Calculate the content of hydrocortisone) C2IH3QOs, in me
tablets using 449 as the value of A(l %, I em) at the
maximum at 248 run.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of hydrocortisone.

2022

Hydrocortisone Acetate Cream
Action and use
Corticosteroid.

DEFINITION
Hydrocortisone Acetate Cream contains Hydrocortisone
Acetate in a suitable basis.

The cream complies with the requirements stated under Topical
Semi-solid Preparations and with thejollowing requirements.

Content of hydrocordsone acetate, C23H3206
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using silica gel G as the coating substance
and a mixture of?7 volumes of dichloromethane, 15 volumes
of ether, 8 volumes of methanol and 1.2 volumes of wateras
the mobile phase. Apply separately to me plate 5 J.1L of each
of me following solutions.

For creams containing more than 0.5% w/w of
Hydrocortisone Acetate, prepare two solutions in me
following manner. For solution (1) mix a quantity of me
cream containing 25 mg of Hydrocortisone Acetate with
10 mL of methanol (90%), add 50 mL of hot hexane and
shake. Discard me upper layer) add 5 g of anhydrous sodium
sulfate to the lower layer, mix and filter through a glass
microlibre filter (Wbatman GFIC is suitable). Solution (2) is
a mixture of equal volumes of solution (1) and a 0.25% wlv
solution of hydrocortisone acetate BPCRS in methanol.
For creams containing 0.5% wlw or less of Hydroconisone
Acetate, prepare solution (1) in the same manner as solution
(1) described above but using a quantity of the cream
containing 5 mg of Hydrocortisone Acetate. Solution (2) is a
mixture of equal volumes of solution (1) and a 0.05% wlv
solution of hydrocortisone acetate BPCRS in methanol.
After removal of the plate, allow it to dry in air and spray
with alkaline tetrazolium blue solution. The principal spot in
the chromatogram obtained with solution (I) corresponds to
that in me chromatogram, obtained with solution (2), which
appears as a single, compact spot.

E. In the Assay) the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to hydrocortisone acetate in the chromatogram obtained
with solution (1).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

For creams containing more than 0.5% w/w of
Hydrocortisone Acetate, prepare solutions (1) and '(2) in the
following manner. For solution (1) dissolve 25 mg of
hydrocortisone cuetate. /3PCRS in 45 mL of methanol, add 5 mL
of a 0.5% wlv solution of betamethasone (internal standard) in
methanol and add sufficient water to produce 100 mL.
For solution (2) disperse, by shaking, a quantity containing
25 mg of Hydrocortisone Acetate in 40 mL of a solution
prepared by mixing 75 mL of methanol with 25 mL of a
15% w/v solution of sodium chloride. Add 50 mL of hot
hexane) shake and separate the lower layer. Repeat the
extraction using two 10 mL quantities of me methanolic
sodium chloride solution. Add 5 mL of methanol to the
combined extracts and sufficient water to produce 100 ml.,
mix and filter through a glass microfibre filter paper
(Wbatman GF/C is suitable).
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For creams containing 0.5% w/w or less of Hydrocortisone
Acetate, prepare solutions (1) and (2) in the following
manner. Fer solution (1) dissolve 5 mg of bydroconisone
acetaU BPCRS in 45 mL of methanol and add 5 mL of a
0.110% wlvsolution of betamethasone (internal standard) in
methanol and sufficient water to produce 100 mL. Prepare
solution (2) in the same manner as solution (2) above but
use a quantity containing 5 mg of Hydrocortisone Acetate.

For aU creams prepare solution (3) in the same manner as
solution (2) but adding 5 mL of the appropriate internal
standard solution in place of the 5 mL of methanol before
diluting to volume.

The chromatographic procedure may be carried out using
(a) a stainless steel column (10 ern x 5 mm) packed with
octadecyu,lyl silica gelfor chromatography (5 um) (Spherisorb
ODS 1 is suitable), (b) methanol (50%) as the mobile phase
with a flow rate of 2 mL per minute and (c) a detection
wavelength of 240 om.

Calculate the content of CZ3H3206 in the preparation being
examined using the declared content of C23H3206 in
hydrocortisone acetate BPCRS.

Hydrocortisone Acetate Injection
Action and use
Corticosteroid.

DEFINITION
Hydrocortisone Acetate Injection is a sterile suspension of
Hydrocortisone Acetate in Water for Injections. It is prepared
using aseptic technique.

The injection complies with the requirements Slated under
Parenteral Preparations and with the joHowing requirements.

Content of hydrocortisone acetate, C23H3206

95.0 to 105.0% of me stated amount

IDENTIFICATION
Filter a volume containing 50 mg of Hydrocortisone Acetate
through a sintered-glass filter, wash the residue with four
5-mL quantities of water, dissolve in 20 mL of chloroform,
wash the chloroform solution with four 10-mL quantities of
water, discard the washings, filter the chloroform solution
through absorbent cotton and evaporate the filtrate to
dryness. The residue complies with the following tests.

A. The infrared absorption spectrum, Appendix II A, is
concordant with me reference spectrum of hydrocortisone
acetate (RS 179).
B. Complies with the test for identification of steroids,
Appendix III A, using impregnating solvent I and mobile
phaseB.
C. Yields the reaction characteristic of acetyl groups,
Appendix VI.

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) To a volume of the injection containing 50 mg of
Hydrocortisone Acetate, add 70 mL of methanol. Shake to
produce a clear solution and dilute to 100 mL with methanol.
Dilute 10 mL of the resulting solution to 20 mL with water.

(2) Dissolve 25 mg of hydroamisone acetate BPCRS in 50 mL
of methanol and add sufficient water to produce 100 mL
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 5 mm) packed
with octadecylsilyl silica gelfor chromatography (5 ;tID)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
helow.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 240 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

50 volumes of methanol and 50 volumes of water.

DETERMINATION OF CONTENT

Calculate the content of C23H3206 in the injection nom the
chromatograms obtained using the declared content of
C23H3z06 in hydrocortisone acetate BPCRS.

STORAGE
Hydrocortisone Acetate Injection should be protected from
light.

LABELLING
The label states (1) that it is intended for local action; (2)
that the container should be gently shaken before a dose is
withdrawn.

Hydrocortisone Acetate Ointment
Action and use
Corticosteroid.

DEFINITION
Hydrocortisone Acetate Ointment contains Hydrocortisone
Acetate in a suitable basis.

The oimment complies with the requirements statedunderTopical
Semi-solid Preparations and with the folWwing requirements.

Content of hydrocortisone acetate, C2~3206
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layerchromatography,
Appendix III A using the following solutions.

For ointments containing more than 0.5% tvlw of
Hydrocortisone Acetate
(1) Disperse a quantity containing 25 mg of Hydrocortisone
Acetate in 5 mL of hot hexane, cool, extract wich 10 mL of
methanol (90%) and filter.

(2) Equal volumes of solution (I) and a 0.25% wlv solution
of hydrocortisone acelau BPCRS in methanol.
For ointments containing 0.5% uVw or less 0/
Hydrocortisone Acetate
(1) Disperse a quantity containing 5 mg of Hydrocortisone
Acetate in 5 mL of hot hexane, cool, extract with 10 mL of
methanol (90%) and filter.

(2) Equal volumes of solution (1) and a 0.05% wlv solution
of hydrocortisone acetate BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.
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(d) After removal of the plate, dry in air and spray with
alkaline tetrazolium bluesolution.

MOBILE PHASE

1.2 volumes of fClater, 8 volwnes of methanol, 15 volumes of
ether and 77 volumes of dichloromethane.

CONFIRM,ATlON

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2) which appears as a single,
compact spot.
E. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to hydrocortisone acetate in the chromatogram obtained
with solution (I).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D using the following solutions.

For ointments containing more than 0.5% wlw of
Hydrocortisone Acetate
(1) Disperse a quantity of the ointment containing 25 mg of
Hydrocortisone Acetate in 100 mL of hot hexane) cool and
extract with 20 mL of a solution prepared by mixing
3 volumes of methanol and 1 volume of a 15% wlv solution
of sodium chloride. Repeat the extraction using two IO-mL
quantities of the methanolic sodium chloride solution.
Add 5 mL of methanol to the combined extracts and
sufficient waterto produce 100 ml., mix and filter through a
glass microfibre filter (Whatman GF/C is suitable).

(2) Dissolve 25 mg of hydrocortisone aware BPCRS in 45 mL
of methanol, add 5 mL of a 0.5% wlv solution of
baomethasone (internal standard) in methanol and sufficient
water to produce 100 mL
(3) Prepare in the same manner as solution (1) but add
5 mL of the internal standard solution in place of the 5 mL
of methanol before diluting to volume.

For ointments containing 0.5% uVw or less of
Hydrocortisone Acetate
(1) Disperse a quantity of the ointment containing 5 mg of
Hydrocortisone Acetate in 100 mL of hot hexane, cool and
extract with 20 mL of a solution prepared by mixing
3 volumes of methanol and J volume of a J5% wlv solution
of sodium chloride. Repeat the extraction using two 10-mL
quantities of the methanolic sodium chloride solution.
Add 5 mL of methanol to the combined extracts and
sufficient water to produce J00 ml., mix and filter through a
glass microfibre filter (Whatman GF/C is suitable).

(2) Dissolve 5 mg of hydrocortisone aUla'" BPCRS in 45 mL
of methanol, add 5 mL of a 0.110% wlv solution of
baamethasone (internal standard) in methanol and add
sufficient water to produce 100 mL.

(3) Prepare in the same manner as solution (1) but add
5 mL of the internal standard solution in place of the 5 mL
of methanol before diluting to volume.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column 10 ern x 5 mm) packed
with oetade<ylsilyl silica gelfor chromaUJgraphy (5 urn)
(Spherisorb ODS 1 is suitable).

(b) Use isccratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 ml, per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 240 am.
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(f) Inject 20 ilL of each solution.

i\·tOBILE PHASE

50 volumes of methanol and 50 volumes of water.

DETERMINATION OF CONTENT

Calculate the content of C2JHJ206 in the ointment using the
declared content of C23H3206 in hydrocortisone
autare BPCRS.

STORAGE
Hydrocortisone Acetate Ointment should be protected from
light.

Hydrocortisone Acetate Oral Suspension
NOTE; This monograph has been developed to cover unlicensed
formulations.

Action and use
Corticosteroid.

DEFINITION
Hydrocortisone Acetate Oral Suspension is a suspension of
Hydrocortisone Acetate in a suitable flavoured aqueous
vehicle.

The oralsuspension complies with the requirements stated under
Oral Liquids and with the following requirements. Where
appropriate) the oralsuspension also complies with the
requirements stated underUnlicensed Medicines.

Content of hydrocortisone, C21H300 S

95.0 to 105.0% of the stated amount.

The oralsuspension should beshaken vigorously before carrying
out thefollowing tests.

IDENTIFICATION
A. Filter a volume of the oral suspension containing Ute
equivalent of 50 mg of hydrocortisone through a sintered
glass filter, wash the residue with four 5-mL quantities of
water, dissolve in 20 mL of dichloromethane, wash the
dichloromethane solution with four 10-mL quantities of
water, discard the washings, filter the dichloromethane
solution through absorbent cotton and evaporate the filtrate
to dryness. The residue complies with the test for
identification of steroids, Appendix III A, using impregnating
solvent I and mobile phase B.
B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) corresponds to
that of me principal peak in the chromatogram obtained with
solution (2).

C. The residue obtained in test A yields the reaction
characteristic of auO'I groups, Appendix VI.

TESTS
Dissolution
Complies with the requirements stated under Unlicensed
Medicines) Oral Suspensions. Use a volume of the oral
suspension containing one dose. .

ASSAY
Carry out the method for liquidchromatography)
Appendix III D, using the following solutions.

(1) To a weighed quantity of the oral suspension containing
the equivalent of 10 mg of hydrocortisone add 50 mL of
methanol, mix with the aid of ultrasound, dilute to 100 mL
with methanol and filter (Whatman No. 1 paper is suitable).

(2) 0.01 % wlv of hydrocortisone BPCRS in methanol.
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CHROhiATOGRAPHIC CONDlTlONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl silica gd for chromatography (5 11m)
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 240 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

4 volumes of a 1% wlv solution of acetic acid in waterand
6 volumes of methanol.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral suspension,
Appendix V GJ and calculate the content of C21H3005J

weight in volume, using the declared content of CZIH3005 in
hydrocortisone BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of hydrocortisone.

Hydrocortisone and Clioquinol Cream
Action and use
Corticosteroid.

DEFINITION
Hydrocortisone and Clioquinol Cream contains
Hydrocortisone and Clioquinol, the latter in fmy fine powder,
in a suitable basis.

The mam complies with the requirements statedunder Topical
Semi-solid Preparations and with the following requirements.

Content of hydrocortisone, CnH300s

92.5 to 107.5% of the stated amount.

Content of clioquInol, C,H,CUNO
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(I) Disperse, by warming and shaking, a quantity of the
cream containing 2.5 g of Hydrocortisone in 10 mL of
ethanol (96%), cool, allow to stand at 0° for 30 minutes, filter
and use the filtrate.

(2) 0.25% wlv of hydrocortisone BPCRS in ethonoJ (96%).

(3) Dissolve 12.5 mg of hydrocortisone BPCRS in 5 mL of
solution (I).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(h) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air and spray
with alkaline tetrazolium bluesolution.

.MOBILE PHASE

1.2 volumes of water, 8 volumes of methanol, 15 volumes of
ether and 77 volumes of dichloromethane.
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CONFIRMATioN

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in, the chromatogram
obtained with solution (2). The principal spot in the
chromatogram obtained with solution (3) appears as a single,
compact spot.

E. In the Assay for hydrocortisone, the chromatogram
obtained with solution (3) shows a peak with the same
retention time as the peak due to hydrocortisone in the
chromatogram obtained with solution (1).

C. Fuse a quantity of the cream containing 0.1 g of
Clioquinol with anhydrous sodium carbonate, dissolve the fused
mass in waterand acidify with 2M ninic acid. Add silvernitrate
solution; a pale yellow precipitate is produced which is
insoluble in 5M ammonia. Add 5M ammonia until the solution
becomes alkaline, boil gently, filter and acidify the filtrate
with 2M nitric add; a white precipitate is produced which
darkens on exposure to light.

ASSAY
For hydrocortisone
Carry out the method for liquid chromatography,
Appendix In D, using the following solutions.

(I) Add 30 mL of 2,2,4-lrimethylpentane to a quantity of the
cream containing 10 mg of Hydrocortisone and warm on a
water bath until the preparation has melted. Extract the
warm mixture with successive quantities of 30, 20 and
20 mL of methanol(80%), combine the aqueous methanolic
layers, cool to about 20 0 and dilute to 100 mI. with the same
solvent.

(2) Dissolve 5 mg of hydroc<Jl1isone BPCRS in 5 mL of.
4% v/v solution of bromobenzene (internal standard) in
methanol and dilute to 50 mL with methanol (80%).

(3) Prepare in the same manner as solution (I) but adding
10 mL of a 4% v/v solution of bromobenzene in methanolto
the cooled methanolic extract.

CHROMATOGRAPHIC CONDITlONS

(a) Use a stainless steel column (25 em x 5 mm) packed
with octadecylsuyl silica gelfor chromarography (5 urn)
(Spherisorb ODS 1 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use an ambient colurrm temperature.

(e) Use a detection wavelength of 242 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

methanol(65%).

DETERMINATION OF CONTENT

Calculate the content of C21H300j in the cream using the
declared content of C21H300S in hydrocortisone BPCRS.

For clioquinol
To a quantity of the cream containing 25 mg of Clioquinol
add 80 mL of a hot mixture of 6 volumes of waterand
24 volumes of 2-melhoxyethanol and heat on a water bath for
5 minutes. Cool in ice for 10 minutes, aUow to warm to
room temperature, dilute to 100 mL with the aqueous
methoxyethancl, mix and filter. To 10 mL of the filtrate add
10 mL of 2-melhoxyethanol and 2 mL of a solution prepared
by dissolving 0.5 g of iron(/lI) chloride hexahydrate in 80 mL
of 2-methoxyethanoJ and adding 0.1 mL of hydrochloric acid
and sufficient 2-merhoxyethanol to produce 100 mL. Dilute
the solution to 25 mL with 2-melhoxyethanoi and measure the
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absorbance of the resulting solution at the maximum at
650 nm, Appendix n B, using in the reference cell a solution
prepared by treating 10 mL of me aqueous methoxyethanol
in the same manner beginning at the words 'add 10 mL of
2-metooxyethanol... J.

Repeat the operation beginning at the words 'add 10 mL of
2-melhoxyelhanol ... ' using 10 rnL of a solution prepared in
the following manner. Dissolve 0.125 g of clioquinol BPCRS
in sufficient 2-methoxyethanol to produce 50 mI.., warming to
effect solution; add 1 mL of water to 5 mL of the solution
and add sufficient of a mixture of 6 volumes of waterand
24 volumes of 2-methoxyelhanol to produce 50 mL. Calculate
the content of C9HsCIINO from the absotbances obtained
and using the declared content of C9HsClINO in
clioquinol BPCRS.

STORAGE
Hydrocortisone and Clioquinol Cream should be protected
from light.

Hydrocortisone and Clioquinol Ointment
Action and use
Corticosteroid.

DEFINITION
Hydrocortisone and Clioquinol Ointment contains
Hydrocortisone and Clioquinol, the latter in veryfine powder,
in a suitable basis.

The ointmentcomplies with the requirements statedunderTopical
Semi-solid Prepararions and with thefollowing requirements.

Content of hydrocortisone, C21HlOOS
92.5 to 107.5% of the stated amount.

Content of clioquinol, CyH,CIINO
90.0 to llO.O% of the stated amount.

IDENTIFlCATION
A. Carry out the method for thin-layer chromalography,
Appendix III AJ using sIlica gel G as the coating substance
and a mixture of 77 volumes of dichloromethane, 15 volumes
of ether, 8 volumes of methanoland 1.2 volumes of wateras
the mobile phase. Apply separately to the plate 5 ~I of each
of the following solutions. For solution (J) disperse, by
warming and shaking, a quantity of the ointment containing
2.5 g of Hydrocortisone in 10 ml of ethanol (96%), cool,
ejlow to stand at 0° for 30 minutes, filter and use the filtrate.
Solution (2) contains 0.25% wlv of hydrocortisone BPCRS in
ethanol (96%). For solution (3) dissolve 12.5 mg of
hydrocortisone BPCRS in 5 mI of solution (I). After removal
of the plate, allow it to dry in air and spray with alkaline
tetraeolium bluesolution. The principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (2).
The principal spot in the chromatogram obtained with
solution (3) appears as a single) compact spot.

B. In the Assay for hydrocortisone the chromatogram
obtained with solution (3) shows a peak with the same
retention time as the peak due to hydrocortisone in the
chromatogram obtained with solution (1).

C. Fuse a quantity of the ointment containing 0.1 g of
Clioquinol with anhydrous sodium carbonate, dissolve the fused
mass in waterand acidify with 2M nitric add. Add silvernitrate
sdution; a pale yellow precipitate is produced which is
insoluble in 5M ammonia. Add 5M ammonia until the solution
becomes alkaline, boil gently, filter and acidify the filtrate
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with 2M nitric tUrd; a white precipitate is produced which
darkens on exposure to light.

ASSAY
For hydrocortisone
Carry out the method for liquidchromatography,
Appendix In D, using the following solutions. For solution
(I) dissolve 5 mg of hydrocortisone BPCRS in 5 ml of a
4% v/v solution of bromobenzene (internal standard) in
methanoland dilute to 50 m1 with methanol(80%).
For solution (2) add 30 ml of 2,2,4-lrimethylpemane to a
quantity of the ointment containing 10 mg of Hydrocortisone
and warm on a water bath until the preparation has melted.
Extract the warm mixture with successive quantities of 30, 20
and 20 m1 of methanol(80%), combine the aqueous
methanolic layers, cool to about 20 0 and dilute to 100 ml
with the same solvent. Prepare solution (3) in the same
manner as solution (2) but adding 10 m1 of a 4% vtv solution
of bromobenzene in methanolto the cooled methanolic extract.

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 em x 5 mm) packed wlth
oaad.xylsilylsilica gelfor chromatography (Sphetisorb ODS I is
suitable), (b) methanol (65%) as the mobile phase with a now
rate of 1 mJ per minute and (c) a detection wavelength of
242 run.

Calculate the content of CZ1H300j in the ointment using the
declared content of CZIH300j in hydrocortisone BPCRS.

For clloquinol
To a quantity containing 25 mg of Clioquinol add 80 ml of a
hot mixture of 24 volumes of 2-metlwxy-ethanol and
6 volumes of waterand heat on a water bath for 5 minutes.
Cool in ice for 10 minutes, allow to warm to room
temperature) dilute to 100 mI with the aqueous
methoxyethanol, mix: and filter. To 10 m1 of the filtrate add
10 ml of 2-methoxyethanol and 2 ml of a solution prepared by
dissolving 0.5 g of iron(w) chloride hexahydrate in 80 ml of
2-methoxyethanol and adding 0.1 mI of hydrochlori< acid and
sufficient 2-methoxyethanoltoproduce 100 mI. Dilute the
solution to 25 mI with 2-methoxyethanol and measure the
absorbance of the resulting solution at the maximum at
650 nm, Appendix IT B, using in me reference cell a solution
prepared by treating 10 ml of the aqueous methoxyethanol in
the same manner beginning at the words 'add 10 mI of
2-melhoxyethanol• . . '.

Repeat the operation beginning at the words 'add 10 ml of
2-methoxyahanol ... ' using 10 ml of a solution prepared in
the following manner. Dissolve 0.125 g of clioquillol BPCRS
in sufficient 2-methoxyethanol to produce 50 ml, warming to
effect solution; add 1 m1 of water to 5 ml of the solution and
add sufficient of a mixture of 6 volumes of waterand
24 volumes of 2-methoxyethanol ro produce 50 mi. Calculate
the content of C9HjCIINO from the absorbances obtained
using the declared content of CgHjClINO in
clioquinol BPCRS.

STORAGE
Hydrocortisone and Clioquinol Ointment should be
protected from light.
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Hydrocortisone and Neomycin Cream
Action and use
Corticosteroid + Arninoglycoside antibacterial.

DEFINITION
Hydrocortisone and Neomycin Cream contains
Hydrocortisone and Neomycin Sulfate in a suitable basis.

The cream complies with tbe requirements statedunder Topical
Semi-solid Preparations and with thefollowing requirements.

Content of hydrocortisone, C2lHJoOs
90.0 to 110.0% of the stated amount

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Add 10 mL of hexane saturated with acetonitrile to a
quantity of the preparation being examined containing 5 mg
of Hydrocortisone and shake for 2 to 3 minutes. Add 10 mL
of acetonitrile saturated with hexane, shake for 10 minutes and
allow the layers to separate. Centrifuge, filter the acetonitrile
layer if necessary, evaporate 5 mL to dryness and dissolve the
residue in 5 mL of a mixture of equal volumes of chlorofonn
and ethanol (96%).
(2) 0.05% wlv of hydrocortisone BPCRS in a mixture of equal
volumes of chloroform and ethanol (96%).

CHROMATOGRAPHIC CONDlTIONS

(a) Use as the coating silica gel GFZ54'

(b) Use the mobile phase as described below.

(c) Apply 10 pL of each-solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and spray with
alkalinetetrazolium bluesolution.

MOBILE PHASE

8 volwnes of methanoland 90 volumes of dichloromahone.

CONFIRMATION

The principal spot In the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In me Assay for hydrocortisone the chromatogram
obtained with solution (1) shows a peak with the same
retention time as the peak due to hydrocortisone in the
chromatogram obtained with solution (2).

C. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Disperse a quantity containing 7000 IU of Neomycin
Sulfate with 10 mL of chloroform, add 5 mL of water, shake,
centrifuge and use the clear, upper layer.

(2) 0.2% wlv of neomycin sulfateEPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel precoated plate (Merck silica gel 60 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 5 pL of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air, spray with a 1% w/v
solution of ninhydn'n ln. butan-l-ol and heat at 1050 for
2 minutes.

MOBILE PHASE

20 volumes of chloroform, 40 volumes of 13.5M ammoniaand
60 volumes of methanol.
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CONFIRJ.\lATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

TESTS
Neamine
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Dissolve a quantity containing 7000 IU of Neomycin
Sulfate in 10 mL of chloroform, shake gently with 5 mL of
water,centrifuge and use the aqueous layer.

(2) 0.004% w/v of neamine EPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelH.
(b) Use the mobile phase as described below.

(c) Apply 2 pL of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate dry it in a current of warm air,
heat at 110° for 10 minutes and spray the hot plate with a
solution prepared immediately before use by diluting sodium
hypochlorite solution with water to contain 0.5% of available
chlorine. Dry in a current of cold all' until a sprayed area of
the plate below the line of application gives at most a very
faint blue colour with a drop of a 0.5% w/v solution of
potassium iodide in starch mucilage; avoid prolonged exposure
to the cold air. Spray the plate with a 0.5% wlv solution of
potassium iodide in starch mucilage.

MOBILE PHASE

Freshly prepared 3.85% w/v solution of ammonium aUlate.

CONFIRMATION

Any spot corresponding to neamine in the chromatogram
obtained with solution (I) is not more intense than the spot
in the chromatogram obtained with solution (2).

Neomycin C
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Shake a quantity containing 3500 IV of Neomycin
Sulfate with 10 mL of chloroform, add 5 mL of 0.02M sodium
ulraborale, mix, allow to separate and centrifuge the upper
layer. Proceed as for solution (2) but using 0.5 mL of the
clear supernatant liquid in place of 0.5 mL of the neomycin
sulfate solution.

(2) Add 1.5 mL of a freshly prepared 2% wlv solution of
I-jluoro-2,4-dinilrobenzene in methanolto 0.5 mL of a
0.10% w/v solution of neomycin sulfate EPCRS in
0.02M sodium tetraborate, heat in a water bath at 600 for
1 hour and cool; dilute the solution to 25 mL with the
mobile phase, allow to stand and use the clear lower layer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 nun) packed
with silica gelfor chromatography (5 urn) (NucleosillOO-5 is
suitable).

(b) Use isocratic elution and the mobile phase described
below. -

(c) Use a flow rate of 1.6 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of350 nm.
(I) Inject 10 pL of each solution.

(g) Pass the mobile phase through the column for several
hours before starting the analysis. Record the chromatogram
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for 1.4 times the retention time of the peak due to
neomycin B.

MOBILE PHASE

0.5 mL of g/adal acetic acid, 1.0 mL of water and 97 mL of
tetrahydrofuran, with sufficient of a 2.0% vlv solution of
absolute ethanolin ethanol-free chlorcform (0 produce 250 mL.

SYSTEM SUITABILITY

The chromatogram obtained with solution (2) shows a
principal peak due to neomycin B and a major secondary peak
due to neomycin C with a retention time relative to
neomycin B of about 0.6.

The column efficiency, determined using the peak due to
neomycin B in the chromatogram obtained with solution (2),
should be at least 13,000 theoretical platesper metre.

LIMITS

In the chromatogram obtained with solution (1):

the area of the peak corresponding to neomycin C is 3 to
15% of the sum of the areas of the peaks corresponding to
neomycin B and neomycin C.

ASSAY
For hydrocortisone
Carry out the method for IOjuid chromatography,
Appendix ill D) using the following solutions in chlar%nn.
(I) Shake together a quantity of the preparation being
examined containing 25 mg of Hydrocortisone) several small
glass beads and 25 mL of a 0.036% wlv solution of
fluoxymesterone BPCRS in chloro/orm for 15 minutes, add
sufficient chlorofonn to produce 50 ml., mix and centrifuge.
Remove any excipient material present at the interface and
use the clear supernatant liquid.

(2) 0.010% wlv of hydrrxortisone BPCRS and 0.018% wlvof
fiuoxymesterone BPCRS (internal standard).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with silica gelfor chromatography (10 um) <liPorasil is
suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of254 om.

(I) Inject 20 ~ of each solution.

MOBILE PHASE

30 volumes of glacial acetic add, 35 volumes of methanol,
70 volumes of telrahydrofuran, 425 volumes of butyl chloride
and 425 volumes of bmyl chloride saturated with water.

DETER..\UNATION OF CONTENT

Calculate the content of C;UH3005 in the cream using the
declared content of C2IH,oO, in hydl'OCQnisone BPCRS.

For neomycin sulfate
Stir a quantity containing 4200 IV with 15 mL of chloroform
until the emulsion is completely broken. Transfer to a
separating funnel with 25 mL of phosphate bufferpH 8.0 and
5 mL of chloroform, shake vigorously, allow to separate and
reserve the aqueous phase. Extract the chloroform layer with
two 25-mL quantities of phosphate buffer pH 8.0 and discard
the chloroform layer. Pass nitrogen through the combined
aqueous solutions to remove dissolved chloroform and dilute
to 100 mL with sterile phosphate bufferpH 8.0. Dilute 10 mL
of the resulting solution to 50 mL with the same solvent and
carry out the microbiological asscry of antibiotics,
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Appendix XN i\. The precision of the assay is such that the
fiducial limits of error are not less than 95% and not more
than 105% of the estimated potency. The upper fiducial limit
of error is not less than 90.0% and the lower fiducial limit of
error is not more than 115.0% of the stated amount.

LABELLING
The strength with respect to Neomycin Sulfate is stated as
the number oflU (Units) per g.

Hydrocortisone Acetate and Neomycin
Ear Drops
Hydrocortisone and Neomycin Ear Drops

Action and use
Corticosteroid + Aminoglycoside antibacterial.

DEFINITION
Hydrocortisone Acetate and Neomycin Ear Drops are a
suspension of Hydrocortisone Acetate in a solution of
Neomycin Sulfate in Purified Water.

The ear drops comply with the requirements statedunderEar
Preparations and with the/oUawing requirements.

Content of hydrocortisone acetate, C23H3Z06
90.0 to 110.0% wlv of the stated amount.

IDENTIFICATION
A. Comply with test A for Identification described under
Hydrocortisone and Neomycin Cream using the following
solutions. For solution (I) add 10 mL of chloroform to a
quantity of the ear drops containing 5 mg of Hydrocortisone
Acetate in a separating funnel, shake for 2 to 3 minutes and
allow the layers to separate. Filter if necessary and use the
chloroform layer. Solution (2) contains 0.05% wlv of
hydrrxortisone oatate BPCRS in chloroform.

B. In the Assay for hydrocortisone acetate the chromatogram
obtained with solution (3) shows a peak with the same
retention time as the peak due to hydrocortisone acetate in
the chromatogram obtained with solution (1).

C. Comply with test C for Identification described under
Hydrocortisone and Neomycin Cream. For solution (I)
dilute a volume containing 3500 IU of Neomycin Sulfate
with water to 2.5 ml., shake with 3 mL of chlor%nn,
centrifuge and use the clear, upper layer.

TESTS
Acidity or alkalinity
pH, 6.5 to 8.0, Appendix V L.

Neamlne
Comply with the test described under Hydrocortisone and
Neomycin Cream. For solution (1) dilute a volume
containing 3500 IV of Neomycin Sulfate with 2.5 mL of
water, shake gently with 3 mL of chiaro/ann, centrifuge and
use the aqueous layer.

Neomycin C
Comply with the test described under Hydrocortisone and
Neomycin Cream but using as solution (2) a solution
prepared in the following manner. Dilute the ear drops with
0.02M sodium tetraborate to contain 700 JU per mL.
To 0.5 mL of the resulting solution add 1.5 mL of a freshly
prepared 2% wlv solution of I-jluoro-2,4-dinitrobenzene in
methanol) heat in a water bath at 60° for 1 hour, cool and
dilute the solution to 25 mL with the mobile phase; allow to
stand and use the clear, lower layer.
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ASSAY
For hydrocortisone acetate
Carry out the methcd for liquidchromatography,
Appendix ill D, using the following solutions. Solution (1)
contains 0.020% w/v of hydrocortisone acetate BPCRS and
0.016% w/v ofjluoxymesterone BPCRS (internal standard) in
chloroform. For solution (2) shake a quantity of the ear drops
containing 10 mg of Hydrocortisone Acetate with 25 mL of a
0.032% w/v solution ofjluoxymesterone BPCRS in chloroform,
add 25 mL of chlorofonn, mix and filter through anhydrous
sodium sulfate.
The chromatographic procedure may be carried out using
(a) a stainless steel column (30 em x 3.9 nun) packed with
silica gelfor chromawgraphy (10 urn) (~Porasil is suitable),
(b) a mixture of 425 volumes of bUlyi chlaride, 425 volumes
of butyl chloride saturated with water, 70 volumes of
tetrahydrofunm, 35 volumes of methanol and 30 volwnes of
glacial acetic add as the mobile phase with a flow rate of
1 mL per minute and (c) a detection wavelength of 254 nm.

Calculate the content of CnH3206 in the ear drops using the
declared content of C23H3206 in hydrocortisone
acetate BPCRS.

For neomycin sulfate
Dilute a volume containing 3500 IU to 50 mL with sterile
phosphate buffer pH 8.0, dilute 10 rnL of the resulting solution
to 100 mL with the same solvent and carry our the
microbiological assay of antibiotics, Appendix XlV A.
The precision of-the assay is such that the fiducial limits of
error are not less than 95% and not more than 105% of the
estimated potency. The upper fiducial limit of error is not
less than 90.0% and the lower fiducial limit of error is not
more than 115.0% of the stated number of IU per mL

LABELLING
The strength with respect to Neomycin SuJfate is stated as
the number of IV (Units) per mL.

Hydrocortisone Acetate and Neomycin
Eye Drops
Hydrocortisone and Neomycin Eye Drops

Action and use
Corticosteroid + Aminoglycoside antibacterial.

DEFINITION
Hydrocortisone Acetate and Neomycin Eye Drops are a
sterile suspension of Hydrocortisone Acetate in a solution of
Neomycin Sulfate in Purified Water.

The~ drops comply with the requirements statedunderEye
Preparations and with thefollowing requirements.

Content of hydrocortisone acetate, CnH3206

90.0 to 110.0% wlv of the stared amount.

IDENTIFICATION
A. Comply with test A for Identification described under
Hydrocortisone and Neomycin Cream using the following
solutions. For solution (1) add 10 mL of chlorofonn to a
quantity of the eye drops containing 5 mg of Hydrocortisone
Acetate in a separating funnel, shake for 2 to 3 minutes and
allow the layers to separate. Filter if necessary and use the
chloroform layer. Solution (2) contains 0.05% wlv of
hydroconisone acetate BPCRS in chloroform.
B. In the Assay for hydrocortisone acetate the chromatogram
obtained with solution (2) shows a peak with the same
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retention time 'as the peak due to hydrocortisone acetate in
the chromatogram obtained with solution (1).

C. Comply with test C for Identification described under
Hydrocortisone and Neomycin Cream. For solution (1)
dilute a volume containing 3500 IV of Neomycin Sulfate
with waterto 2.5 mL, shake with 3 mL of chloroform,
centrifuge and use the clear, upper layer.

TESTS
Acidity or alkaIlnlty
pH, 6.5 to 8.0, Appendix V L.

Neamlne
Comply with the test described under Hydrocortisone and
Neomycin Cream. For solution (I) dilute a volume
containing 3500 IU of Neomycin Sulfate with 2.5 mL of
water, shake gently with 3 mL of chloroform, centrifuge and
use the aqueous layer.

Neomycin C
Comply with the test described under Hydrocortisone and
Neomycin Cream but using as solution (2) a solution
prepared in the following manner. Dilute the eye drops with
0.02M sodium tetraborate to contain 700 ill per mL.
To 0.5 mL of the resulting solution add 1.5 rnL of a freshly
prepared 2% wlv solution of l-jluoro-2,4-dinitrobenzene in
methanol, heat in a water bath at 60° for I hour, cool and
dilute the solution to 25 mL with the mobile phase; allow to
stand and use the clear, lower layer.

ASSAY
For hydrocortisone acetate
Carry out the method for liquid chromaUJgraphy,
Appendix III D, using the following solutions. Solution (1)
contains 0.020% wlv of hydrocortisone atetateBPCRS and
0.016% wlv ofj/uoxymesterone BPCRS (internal standard) in
chloroform. For solution (2) shake a quantity of the eye drops
containing 10 mg of Hydrocortisone Acetate with 25 mL of a
0.032% wlv solution ofj/uoxymesrerone BPCRS io chlarofonn,
add 25 rnL of chlorofonn, mix and filter through anhydrous
sodium sulfate.
The chromatographic procedure may be carried out using
(a) a stainless steel column (30 cm x 3.9 mm) packed with
silica gelfor chromawgraphy (10 pm) (~Porasil is suitable),
(b) a mixture of 425 volumes of bntylchloride, 425 volumes
of butyl chloride saturated with WQter, 70 volumes of
tetrahydrofuran, 35 volumes of methanol and 30 volumes of
glacial acetic add as the mobile phase with a flow rate of
1 mL per minute and (c) a detection wavelength of 254 om.

Calculate the content of C23H3206 in the eye drops using the
declared content of C2~3206 in hydrocortisone
acetate BPCRS.

For neomycin sulfate
Dilute a volume containing 3500 IU to 50 mL with sterile
phosphate buffer pH 8.0, dilute 10 mL of the resulting solution
to 100 mL with the same solvent and carry out the
microbiological assay of antibiotks, Appendix XN A.
The precision of the assay is such that the fiducial limits of
error are not less than 95% and not more than 105% of the
estimated potency. The upper fiducial limit of error is not
less than 90.0% and the lower fiducial limit of error is not
more than 115.0% of the stated number ofID per mL

LABELLING
The strength with respect to Neomycin Sulfate is Slated as
the number of ill (Units) per rnL.
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Hydrocortisone Acetate and Neomycin
Eye Ointment
Action and use
Corticosteroid + Aminoglycoside antibacterial.

DEFINITION
Hydrocortisone Acetate and Neomycin Eye Ointment is a
sterile preparation containing Hydrocortisone Acetate and
Neomycin Sulfate in a suitable basis.

The eyeointmentcomplies with the requirements statedunderEye
Preparations and with thefollowing requirements.

Content of hydrocortisone acetate, Cz3Hn06

92.5 to 107.5% of me stated amount.

IDENTIFICATION
A. Complies with test A for Identification described under
Hydrocortisone and Neomycin Cream using me following
solutions. For solution (1) add 10 mL of hexane saturated
with acetonitrile to a quantity of the ointment containing 5 mg
of Hydrocortisone Acetate and shake for 2 to 3 minutes.
Add 10 mL of acetoniuile saturated with hexane, shake for
10 minutes and allow the layers to separate. Centrifuge, filter
the acetonitrile layer if necessary, evaporate 5 mL to dryness
and dissolve the residue in 5 mL of a mixture of equal
volumes of chloroform and ethanol (96%). Solution (2)
contains 0.05% w/v of hydrocortisone acetate BPCRS In a
mixture of equal volumes of chloroform and ethanol (96%).

B. In the Assay for hydrocortisone acetate the chromatogram
obtained with solution (3) shows a peak with the same
retention time as the peak due to hydrocortisone acetate in
the chromatogram obtained with solution (1).

C. Complies with test C for Identification described under
Hydrocortisone and Neomycin Cream. For solution (1)
shake a quantity containing 7000 IU of Neomycin Sulfate
with 10 mL of chloroform, add 5 mL of water, shake,
centrifuge and use the clear, upper layer.

TESTS
Neamine
Complies with the test described under Hydrocortisone and
NeomycinCream. For solution (1) disperse a quantity
containing 7000 ill of Neomycin Sulfate in 10 mL of
chlorofonn, shake gently with 5 mL of water, centrifuge and
use the aqueous layer.

Neomycin C
Complies with the test described. under Hydrocortisone and
Neomycin Cream.

ASSAY
For hydrocortisone acetate
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions. Solution (1)
contains 0.025% wlv of hydrocortisone acetate BPCRS and
0.050% w/v ofjluoxymescerone BPCRS (internal standard) in
chloroform: For solution (2) shake a quantity of the ointment
containing 25 mg of Hydrocortisone Acetate with 20 mL of a
0.25% wlv solution of jluoxymesterone BPCRS in chloroform
and several glass beads for 30 minutes. Centrifuge; to 10 mL
of rne clear, supernatant layer add sufficient chlorofonn to
produce 50 mL.

The chromatographic procedure may be carried out using
(a) a stainless steel column (30 em x 3.9 mm) packed with
silica gelfor chromatography (10 11m) (IlPorasil is suitable),
(b) a mixture of 425 volumes of butyl chloride, 425 volumes
of burylchloride saturated with water, 70 volumes of
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tetrahydrofuran, 35 volumes of methanoland 30 volumes of
glacial acetic acid as the mobile phase with a flow rate of
1 mL per minute and (c) a detection wavelength of 254 run.

Calculate the content of C2JH3206 in the ointment using the
declared content of C23H3206 in hydrocortisone
acetate BPCRS.

For neomycin sulfate
Dissolve a quantity containing 3500 IU in 50 rnL of ether,
extract the solution with three 30-mL quantities of sterile
phosphate buffer pH 8.0 and discard the ether phase. Pass
nitrogen through the combined aqueous extracts to remove
dissolved ether, dilute to 100 mL with sterile phosphate buffer
pH 8.0 and carry out the microbiological assayof antibiotics,
Appendix XIV A. The precision of the assay is such that me
fiducial limits of error are not less than 95% and not more
than 105% of me estimated potency. The upper fiducial limit
of error is not less chan 90.0% and the lower fiducial limit of
error is not more than 115.0% of the stated number of IV
per g.

LABELLING
The strength with respect to Neomycin Sulfate is stated as
the number of IV (Units) per g.

Hydrocortisone Sodium Phosphate
Injection
Action and use
Corticosteroid.

DEFINITION
Hydrocortisone Sodium Phosphate Injection is a sterile
solution of Hydrocortisone Sodium Phosphate in Water for
Injections.

The iniuc£on complies with the requirements staud under
Parenteral Preparations and with the following requirements.

Content of hydrocortisone, C21H300S

92.5 to 107.5% of the stated amount.

CHARACTERISTICS
A colourless or very pale yellow solution.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Dilute a volume of the injection containing the equivalent
of 0.25 g of hydrocortisone to 100 mL with water.

(2) 0.34% wlv of hydrocortisone sodium phosphate BPCRS in
methanol.

(3) A mixture of equal volumes of solutions (I) and (2).

(4) A mixture of equal volumes of solution (1) and a
0.25% wlvsolution of betamethasone sodium phosphate BPCRS
in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 5 ilL of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow to dry in air until the
solvent has evaporated, spray with ethondic sulfun·c acid
(20%), heat at 120D for 10 minutes and examine under
ultraviolet light (365 nm).
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MOBILE PHASE

A freshly prepared mixture of 20 volumes of acetic anhydride,
20 volumes of water and 60 volumes of buum-l-ol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

The principal spot in me chromatogram obtained with
solution (3) appears as a single compact spot.

The chromatogram obtained with solution (4) exhibits two
principal spots with almost identical Rf values.

B. Evaporate 0.1 mL to dryness on a water hath and dissolve
the residue in 2 mL of sulfuric acid. A yellowish green
fluorescence is produced immediately (distinction from
betamethasone sodium phosphate, dexamethasone sodium
phosphate and prednisolone sodium phosphate).

TESTS
Alkalinity
pH, 7.5 to 8.5, Appendix V L.

Related substances
Carry out the method for thin-layerchromatography,
Appendix III A, using the following solutions.

(I) Dilute a volume of the injection with water to contain the
equivalent of 0.75% w/v of hydrocortisone.

(2) 1.0% wlv of hydrocortisone sodium phosphate BPCRS in
methanol.

(3) 0.020% w/v of hydrocortisone BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF254.

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution,

(d) Develop the plate to 15 em.

(e) After removal of the plate) allow to dry in air for
5 minutes and examine under ultraviolet light (254 nrn).

MOBILE PHASE

1.2 volumes of water, 8 volumes of methanol, 15 volumes of
etherand 77 volumes of dichloromethane.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (3).

ASSAY
Dilute a volume containing the equivalent of 0.2 g of
hydrocortisone to 1000 mL with water. To 5 mL add 15 mL
of water, 2.5 g of sodiumchloride and 0.5 mL of hydrochloric
acid and extract with three 25-mL quantities of chloroform.
Wash each chloroform layer with the same 1 mL quantity of
O.IM hydrochlom acid, add the washings to the aqueous
solution and discard the chloroform, Extract the aqueous
solution with two lo-mL quantities of tribulyl ortlwphosphate,
discard the aqueous phase and extract the combined tributyl
phosphate solutions with two 25-mL quantities of a solution
containing 10% w/v of sodium chloride and 1% w/v of
anhydrous disodium hydrogen onhophosphase. Filter the extracts
successively through absorbent cotton and wash the filter
with 10 mL of the chloride-phosphate solution. Dilute the
combined filtrates to 100 mL with the chloride-phosphate
solution and measure the absorbance of the resulting solution
at the maximum at 248 nm, Appendix IT B, using in the
reference cell a solution prepared in the same manner but
using 20 mL of a solution containing 2.5 g of sodium chloride
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and 0.5 mL or hydrochloric acid and beginning at the words
'Extract the aqueous solution ... J. Calculate the content of
hydrocortisone sodium phosphate as C2!H.300s taking 447 as
the value of A(l %, I em) at the maximum at 248 om.

STORAGE
Hydrocortisone Sodium Phosphate Injection should be
protected from light. The injection should not be allowed. to
freeze.

LABELLING
The strength is stated in terms of the equivalent amount of
hydrocortisone in a suitable dose-volume.

Hydrocortisone Sodium Phosphate Oral
Solution
NOTE: This monograph has been deoetaped to roverunlicensed
formulations.

Action and use
Corticosteroid.

DEFINITION
Hydrocortisone Sodium Phosphate Oral Solution is a
solution containing Hydrocortisone Sodium Phosphate in a
suitable flavoured vehicle.

The oralsolution complies with the requirements statedunder Oral
Liquidsand with the foUowing requirements. W7Jere appropn'ate,
the oralsolution alsocomplies with the requirements staid under
Unlicensed Medicines.

Content of hydrocordsone, C21H300S

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A Carry out the method for thin-layer chromawgraphy)
Appendix m A, using the following solutions.

(1) Dilute a volume of the oral solution containing the
equivalent of 0.25 g of hydrocortisone to 100 mL with water.
(2) 0.34% wlv of hydrocomsone sodium phosphate BPCRS in'
methanol.

(3) A mixture of equal volumes of solutions (1) and (2).

(4) A mixture of equai volumes of solution (I) and a
0.25% w/v solution of betamethasone sodium phosphate BPCRS
in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15,em.

(e) After removal of the plate, allow it to dry in air until me
solvent has evaporated, spray with ethanolic sulfuric add
(20%), heat at 1200 for 10 minutes and examine under
ultraviolet light (365 nm).

MOBILE PHASE

A freshly prepared mixture of 20 volumes of acetic anhydn"de,
20 volumes of waterand 60 volumes of buum-l-ol.

SYSTEM SUITABILITY

The test is not valid unless the principal spot in the
chromatogram obtained with solution (3) appears as a single
compact spot and the chromatogram obtained with solution
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(4) exhibits two principal spots with almost
identical Rf values.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. Evaporate 0.1 mL to dryness on a water bath and dissolve
the residue in 2 mL of sulfuric acid. A yellowish green
fluorescence is produced immediately (distinction from
betamethasone sodium phosphate, dexamethasone sodium
phosphate and prednisolone sodium phosphate).

TESTS
Alkalinity
pH, 7.5 to 8.5, Appendix V L.

Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Dilute a suitable volume of the oral solution with water to
contain the equivalent of 0.75% w/v of hydrocortisone.

(2) 1.0% wlv of hydrocortisone sodium phosphate BPGRS in
methanol.
(3) Equal volumes of solutions (I) and (2).

(4) 0.020% wlv of hydrooortisone BPGRS in methanol.

CHROhlATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GFZ54'

(b) Use the mobile phase described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 ern,
(e) After removal of the plate, aUow it to dry in air for
5 minutes and examine under ultraviolet light (254 nm).

MOBILE PHASE

1.2 volumes of water) 8 volumes of methanol, 15 volumes of
etherand 77 volumes of dichloromedume.

SYSTEM SUITABILITY

The test is not valid unless the principal spot in the
chromatogram obtained with solution (3) appears as a single
compact spot.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense man the spot in the
chromatogram obtained with solution (4) (3%).

ASSAY
Dilute a volume of the oral solution containing the equivalent
of 20 mg of hydrocortisone to 100 mL wil:h water. To 5 mL
add 15 mL of water, 2.5 g of sodium chloride and 0.5 mL of
hydrochloric acidand extract with three 25-mL quantities of
chlorofonn. Wash each chloroform layer with the same 1 mL
quantity of O.lM hydrochlon·c acid, add me washings £0 the
aqueous solution and discard the chloroform, Extract the
aqueous solution with two lO-mL quantities of tn·butyl
orthophosphate, discard the aqueous phase and extract the
combined tributyl phosphate solutions wilh two 25-mL
quantities of a solution containing 10% w/v of sodiumchloride
and 1% wlv of anhydrous disodium hydrogen orthophosphate.
Filter the extracts successively through absorbent cotton and
wash the filter with 10 mL of the chloride-phosphate
solution. Dilute the combined filtrates to 100 mL with the
chloride-phosphate solution and measure the absorbance of
the resulting solution at the maximum at 248 nm,
Appendix ITB,using in the reference cell a solution prepared
in the same manner but using 20 mL of a solution
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containing 2.5 gof sodium chloride and 0.5 mL of hydrochloric
add and beginning at the words 'Extract the aqueous
solution , .. ", Calculate the content of hydrocortisone
sodium phosphate as C2lH300j taking 447 as the value of
A(I %, 1 em) at the maximum at 248 nm.

STORAGE
Hydrocortisone Sodium Phosphate Oral Solution should be
protected from light. The oral solution should not be allowed
to freeze.

LABELLING
The strength is stated in terms of the equivalent amount of
hydrocortisone in a suitable dose-volume.

Hydrocortisone Sodium Succinate
Injection
Action and use
Corticosteroid.

DEFINITION
Hydrocortisone Sodium Succinate Injection is a sterile
solution of Hydrocortisone Sodium Succinate in Water for
Injections. It is prepared by dissolving Hydrocortisone
Sodium Succinate for Injection in the requisite amount of
Water for Injections immediately before use.

The injection complies with the requirements statedunder
Parenteral Preparations.

STORAGE
Hydrocortisone Sodium Succinate Injection deteriorates on
storage and should be used immediately after preparation.

HYDROCORTISONE SODIUM SUCCINATE
FOR INJECTION
DEFINITION
Hydrocortisone Sodium Succinate for Injection is a sterile
material prepared from Hydrocortisone Hydrogen Succinate
with the aid of a suitable alkali. It may contain excipients.
It is supplied in a sealed container.

The contents of the. sealed container comply with the requirements
for Powders for Injections or Infusions statedunderParenteral
Preparations and with thefollowing requirements.

Content of hydrocortisone, CuD lOOS

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The in/rared absorption spectrum, Appendix II A, is
concordant with the reference spectrum of hydrocortisone
sodium succinate (RS 180).

B. Carry out the method for thin-layer chromawgraphy,
Appendix mA, using me following solutions in 1 volwne of
methanoland 9 volumes of dichloromethane.

(I) 0.1 % wlv solution of the contents of the sealed container.

(2) 0.1 % wlv of hydrooortisone hydrogen succinau BPGRS.

(3) 0.1 % wlv each of hydrooortisone hydrogen succinate BPGRS
and methylprednisolone hydrogen succinat< EPGRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GFZ54'

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.
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(e) After removal of the plate, allow to dry in air and
examine in daylight and under ultraviolet light (365 nm).

l\lOBILE PHASE

1 volume of anhydrous/annie acid, 10 volumes of absolute
ethanoland 150 volumes of dich/oromethane.

SYSTEM SUITABILITY

The test is not valid unless, by each method of visualisation,
the chromatogram obtained with solution (3) shows two
spots which may not be completely separated.

CONFIRMATION

By each method of visualisation, the principal spot in the
chromatogram obtained with solution (1) corresponds in
position to that in the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinity
pH of a solution containing the equivalent of 5% w/v of
hydrocortisone, 6.5 to 8.0, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Dissolve a sufficient quantity of the contents of the sealed
container in a mixture of equal volumes of acetonitrile and
water to produce a solution containing the equivalent of
0.25% wlv of hydrocortisone.

(2) Dilute 2 volwnes of solution (1) to 100 volumes with a
mixture of equal volumes of acetonitrile and water.

(3) Dilute I volume of a 0.035% wlv solution of
hydrocortisone BPCRS in acetonitrile to 2 volumes with water.
(4) Dilute a solution containing 0.04% wlv each of
hydrocortisone hydrogen succinate BPCRS and
dexamethasone BPCRS in aceumimle with an equal volume of
water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-copped oetade<ylsilyl silica gelfor chromatography
(5 urn) (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of254 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (1) allow the chromatography to proceed for
twice the retention time of the principal peak.

MOBILE PHASE

330 volumes of acewnitrile, 600 volumes of waterand
1 volume of orthophosphoric acidwhich is aUowed to
equilibrate and then diluted to 1000 volumes with water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution faaor between the peaks
corresponding to dexamethasone and hydrocortisone
hydrogen succinate is at least 5.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to hydrocortisone is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (7%);
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the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (2%).

Uniformity of content
The content of hydrocortisone in each of 10 individual
containers as determined in the Assay is not less than 92.5%
and not more than 107.5% of the content of hydrocortisone
stated on the label, except that in one container the weight
may be not less than 85.0% and not more than 115.0% of
the stated content

ASSAY
Dissolve the contents of a sealed container in sufficient water
to produce a solution containing the equivalent of
0.00 I % wlvof hydrocortisone. Measure the absorbance of the
resulting solution at the maximum at 248 nm,
Appendix II B, and calculate the content of C21H3005 taking
449 as the value of A(l %, I em) at the maximum at
248 run. Repeat the procedure with a further nine sealed
containers and calculate the average content of C2lH300 5 per
container from the ten individual results thus obtained.

LABELLING
The label of the sealed container states the quantity of
hydrocortisone sodium succinate contained in it in terms of
the equivalent amount of hydrocortisone.

Hydrogen Peroxide Mouthwash
DEFINITION
Hydrogen Peroxide Mouthwash is Hydrogen Peroxide
Solution (6 per cent),

The mouthwash complies with the requirements statedunder
Oromurosal Preparations and with thefollowing requirements.

Content of hydrogen peroxide, H202

5.0 to 7.0% wlv.

IDENTIFICATION;
Acidity; Non-volatile matter; Organic stabilisers
Complies with the requirements stated under Hydrogen
Peroxide Solution (6 per cent).

ASSAY
Dilute 10 mL to 100 mL with water. To 10 mL of the
resulting solution add 20 mL of 1M sulfuric acidand titrate
with 0.02M potassium pennanganate VS. Each mL of
0.02M potassium pennanganate VS is equivalent to 1.701 mg
of HzOz.

STORAGE
Hydrogen Peroxide Mourhwash should be protected from
light.

Hydrotalcite Tablets
Action and use
Antacid.

DEFINITION
Hydrotalcite Tablets contain Hydrota1cite.

The tablets wmpfy with the requiremenrs stated under Tablers and
with thefollowing requirements.

Content of hydrotalcite, A1zMg.(OH)16CO,,4HzO
90.0 to 110.0% of the stated amount.
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In preparing Hydrous Ointment the proportions of Hard
Paraffin, Soft Paraffin and Liquid Paraffin used to make the
Wool Alcohols Ointment may be varied to produce Hydrous
Ointment having suitable properties.

When Hydrous Ointment is used in a white ointment, it
should be prepared from Wool Alcohols Ointment made with
White Soft Paraffin; when used in a coloured ointment, it
should be prepared from Wool Alcohols Ointment made with
Yellow Soft Paraffin.

Extemporaneous preparation
The following directions apply.

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 0.3 g of Hydrotalcite add 2 mL of 7M hydrochloric
add and heat on a water bath for 15 minutes. Allow to cool,
add 250 mL of warer and 50 mL of 0.05M disodium edetate
VS and neutralise with 1M sodium hydroxide using methyl red
so/mum as indicator. Heat the solution on a water bath for
30 minutes and allow to cool. Add 3 g of hexamine and
titrate the excess of disodium edetate with 0.05M leadnitrate
VS using xyIenoi orange solution as indicator. Each mL of
0.05M disodium edeuue VS is equivalent to 15.09 mg of
AlzMg,(OH) I6COJ,4HzO.

IDENTIFICATION
Add 20 mL of 2M hydrochloric acid to a quantity of the
powdered tablets containing 1.0 g of Hydrotalcite, shake and
filter. Add 30 rnL of water to the filtrate and boil.
Add 2M ammonia until just alkaline (Q methyl red, continue
boiling for 2 minutes and filter. \Vash the precipitate with
50 mL of a hot 2% w/v solution of ammonium chloride and
dissolve in 15 mL of 2M hydrochloric acid. The resulting
solution yields the reaction characteristic of aluminium salts,
Appendix VI.

Neutralislng capacity
Weigh and powder 20 tablets, pass the powder as completely
as possible through a sieve of nominal mesh aperture about
225 urn and remix the sifted powder. Mix a quantity
equivalent to one tablet with a smaU quantity of water, added
slowly with stirring, to give a smooth paste and add gradually
sufficient further quantities of waterto produce 100 mL.
Warm to 37", add 100 mL of O.IM hydrochloric acid VS
previously heated to 37° and stir continuously using a paddle
stirrer at a rate of about 200 revolutions per minute,
maintaining the temperature at 37°. The pH of the solution
at 37°, after 10 minute'S and after 20 minutes, is 3.0 to 4.2,
Appendix V L. Add 12 mL of 0.5M hydrochlori< acid VS at
37°, stir continuously for 1 hour, maintaining the
temperature at 37°, and titrate with O.lMsodium hydroxide VS
to pH 3.5. Subtract the number ofmL ofO.1M sodium
hy'droxide VS from 160 mL to obtain the number of mL of
O.1M hydrochloric acid VS required for neutralisation. Not less
than 130 mL of 0.1M hydrochlori< acid VS is required to
neutralise one tablet.

Hydrous Ointment
Oily Cream

DEFINITION

Wool Alcohols Ointment
Phenexyethanol
Dried Magnesium Sulfate
PurifiedWater, freshly boiled and cooled

500 ,
10,

"Sufficient to produce 1000 g

Dissolve the Phenoxyethanol and the Dried Magnesium
Sulfate in sufficient warm Purified Water to produce about
500 g. Melt the Wooi Alcohols Ointment and heat to about
60", graduahy add the aqueous solution at about 60° with
vigorous stirring until a smooth cream is obtained. Stir until
cool, add sufficient Purified Water to produce 1000 g and
mix.

Theointment complies with the requirements Slated underTopical
Semi-solid Preparations.

STORAGE
Hydrous Ointment should be kept in a container made from
non-absorbent material. If,' on storage, some aqueous liquid
separates, it is readily reincorporated by stirring.

Hydroxocobalamin Injection
Action and use
Vitamin Bl 2 analogue.

DEFINITION
Hydroxocobalamin Injection is a sterile solution of
Hydroxocobalamin Acetate, Hydroxocobalamin Chloride or
Hydroxocobalamin Sulfate in Water for Injections containing
sufficient Acetic Acid, Hydrochloric Acid or Sulfuric Acid
respectively to adjust the pH to about 4.

The injeaion complies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of hydroxocobalamin, C6zHs9CoNI3015P
95.0 to 110.0% of the stated amount of anhydrous
hydroxocobalamin.

IDENTIFICATION
Measure the absorbance at 351 run and at 361 run,
Appendix II B. The ratio of the absorbance at 361 nm to
that at 351 run is about 0.65.

TESTS
Acidity
pH, 3.8 to 5.5, Appendix V L.

Related substances
Carry out the method for liqui'd chromatography,
Appendix III D, using the following solutions. Solutions (1) to
(3) are freshly prepared; protea aU the solutions from bn'glu lighe.
(1) Dilute a volume of the injection, ifnecessary, to produce
a solution containing 0.10% w/v of hydroxocobalamin in the
mobile phase.

(2) Dilute a volume of the injection, ifnecessary, to produce
a solution containing 0.005% w/v of hydroxocobalamin in
the mobile phase.

(3) Dilute a volume of the injection, if necessary, to produce
a solution containing 0.00010% wlv of hydroxocobalamin in
the mobile phase.

(4) Add 0.2 mL of a freshly prepared 2% wlv solution of
chloramine T and 0.1 mL of 0.05'1 hydrochlori< acid to a
volume of the injection containing the equivalent of 5 mg of
hydroxocobalamin, dilute to 10 mL with water, shake, allow
to stand for 5 minutes and inject immediately.

CHROMATOGRAPHIC CONDlTIONS

(a) Use a stainless steel column (25 cm x 4 mm) packed
with oceylsilyl silica gelfor chromarography (5 urn) (Lichrosorb
100 CH8tli is suitable).

(b) Use isocratic elution and the mobile phase described
below.

www.webofpharma.com



2022

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 351 om.

(l) Inject 20 ~L of each solution.

MOBILB PHASE

19.5 volumes of methanol and 80.5 volumes of a solution
containing 1.5% w/v of citric acidand 0.81 % w/v of disodium
hydrogen onhophosphate.

SYSTEM SUITABILITY

The test is not valid unless:

the chromatogram obtained with solution (4) shows three
principal peaks and the resolution factor between each pair of
adjacent peaks is not less than 3.0i

the chromatogram obtained with solution (3) shows one
principal peak with a signal-to-noise ratio of not less than 5.

LIMITS

In the chromatogram obtained with solution (1):

the sum of the areas of any secondary peaks is not greater than
mice the area of the principal peak in the chromatogram
obtained with solution (2) (10%).

Disregard any peak the area of which is less than that of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

ASSAY
Carry out the following procedure protected from light.
Dilute a quantity containing the equivalent of 2.5 mg of
anhydrous hydroxocobalamin to 100 mL with a solution
containing 0.8% vtv of glacial acetic acidand 1.09% w/vof
sodium aulate and measure the absorbance of the resulting
solution at the maximum at 351 om, Appendix lIB.
Calculate the content ofC62Hs9CoN1301sP taking 195 as
me value of A(l %, 1 cm) at the maximum at 351 om.

STORAGE
Hydroxocobalamin Injection should be protected from light.

LABELLING
The strength is stated in terms of the equivalent amount of
anhydrous hydroxocobalamin in a suitable dose-volume.

When vitamin B l2 injection is prescribed or demanded,
Hydroxocobalamin Injection shall be dispensed or supplied.

Hydroxycarbamide Capsules
Action and use
Cytotoxic alkylating drug.

DEFINITION
Hydroxycarbamide Capsules contain Hydroxycarbamide.

The capsules comply with the requirements Slated underCapsules
and with thefollowing requirements.

Content of hydroxycarbamide, CH,.N202
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the contents of the capsules
containing 30 mg of Hydroxycarbamide with 10 mL of
methanol and filter. Evaporate the filtrate to dryness and dry
the residue at 60° at a pressure of 2 kPa for 3 hours.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of hydroxycarbamide
(RS 184).
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B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as that of the
principal peak in IJ1C chromatogram obtained with
solution (2).

TESTS
Urea
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions in water.

(1) Shake a quantity of the contents of the capsules
containing 0.5 g of Hydroxycarbamide with 10 mL ofwaler
for 15 minutes and filter through a glass-fibre filter
(Whatman GF/C is suitable).

(2) 0.025% w/v of urea.
(3) 5.0% wi. of hydroxycarbamide BPCRS and 0.025% w/v of
urea.

CHROMATOGRAPHIC CONDITiONS

(a) Use as the coating sUica gel.
(1)) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air, spray with a 1% wlv
solution of 4-dimethylaminobenzaldehyde in 1M hydrochloric
acid.

MOBILE PHASE

1 volume of py,,'dine, 1 volume of waterand 5 volumes of
ethyl acetate. Shake, allow to separate and use the upper layer.

SYSTEM SUITABlLlTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

LIi\UTS

Any spot corresponding to urea in the chromatogram
obtained with solution (1) is not more intense than the spot
in the chromatogram obtained with solution (2) (0.5%).

Hydroxylamine
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions in waler.

(1) Shake a quantity of the contents of the capsules
containing O. J g of Hydroxycarbamide with 8 mL of water
for 5 minutes, add sufficient water to produce 10 mL and
lilter through a glass-fibre lilter (Whatman GF/C is suitable).

(2) 1.0% w/v of hydroxycarbamide BPCRS and 0.02% wlv of
hydroxylamine hydrochloride.
(3) 0.1 % w/v of hydroxycarbamide BPCRS and 1.0% wlv of
hydroxylamine hydrochloride.

CHROMATOGRAPHIC CONDITIONS

(a) Use a srainless steel column (25 em x 4.6 mm) packed
with a<tadecyhI7y1 silica gelfor chromarography (5 urn)
(Spherisorb ODS is suitable).

(b) Use isocratic elurion and the mobile phase described
below.

(c) Use a flow rate of 0.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of214 nrn.

(l) Inject 20 ~L of each solution.

MOBILE PHASE

5 volumes of methanol and 95 volumes of water.
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SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaks due [0

hydroxycarbamide and hydroxylamine is at least 2.0.

LIMITS

In the chromatogram obtainedwith solution (1):

the area of any peak corresponding to hydroxylamine is not
greater than the area of the corresponding peakin the
chromatogram obtained with solution (2) (1 %).

ASSAY
Weigh and powder me contents of 20 capsules. Carry out the
method for liquid chromatography, AppendixIII D, using the
foUowing solutions in water.

(1) Shake a quantity of the capsule contents containing 1 g
of Hydroxycarbamide with 450 mL of water for 5 minutes,
mix for30 minutes with the aid of ultrasound, add sufficient
water to produce 500 mL and mix well. Filter through a
glass-fibre filter (Whatrnan GF/C is suitable) and dilute
1 volumeof me filtrate with 1 volumeof water.
(2) 0.10% wlv of hydroxycosbomide BPCRS
(3) 0.10% wlv of hydroxycarbamide BPCRS and 0.4% wlv of
hydroxylamine hydrochloride.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped oc:tadecylsi/yl SIlica gelfor chroma,ography
(5 urn} (Spherisorb ODS 2 is suitable).

(b) Use lsocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 05 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of214 run.

(I) Inject 20 ~L of each sulution.

MOBILE PHASE

water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution(3), the resolution between hydroxycarbamide
and hydroxylamine hydrochloride is at least 1.0.

DETERMJNATION OF CONTENf

Calculate the content of CH4N20 2 in the capsules using the
declared content of CR,N,O, in hydroxycarlJamUk BPCRS.

STORAGE
Hydroxycarbamide Capsules should be protected from
moisture.

Hydroxychloroquine Tablets
Action and use
Antiprotozoal (malaria); used in the treatment of rheumatoid
arthritis.

DEFINITION
Hydroxychloroquine Tablets contain Hydroxychloroquine
Sulfate.

The tablets comply wzih the requirements slated under Tablets and
with thefollowing requirements.

Content of hydroxychloroquine sulfate,
CIIlH,.CIN,O,H,SO,
95.0 to 105.0% of the stated amount.

2022

IDENTIFICATION
Dissolve a quantity of the powdered tablets containing 0.1 g
of Hydroxychlcroquine Sulfate in a mixture of 10 mL of
waterand 2 mL of 2M. sodium hydroxide and extract with two
20-mL quantities of chloroform. Wash me chloroform extracts
with water, drywith anhydrous sodium sulfate, evaporate to
dryness and dissolve the residue in 2 mL ofchlorofonn JR.
The infrared absorption spearum of the resulting SOlution,
Appendix II A, is concordant with the reference spectrum of
hydroxychloroquine (RS 182).

TESTS
Dissolution
Complywith the dissolution test for tablets and capsules,
Appendix XII B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

(1) After45 minutes withdraw a sampleof the mediumand
measure the absorbance of the filtered sample, suitably diluted
with the dissolution medium,if necessary, to produce a
solution expected to contain 0.022% w/v of
Hydroxychforoquine Sulfate, at the maximum at 343 nm,
Appendix Il B, usingdissolution medium in the reference
cell.

(2) Measure the absorbance of a 0.022%wlv solution of
hydroxychloroquine sulfate BPCRS in the dissolution medium
using dissolution medium in me reference cell.

DETERMINATION OF CONTENT

Calculate the totalcontentof hydroxych1oroquine sulfate,
ClsH26ClNjOJH2So.b in the mediumfrom the absorbances
obtainedand using the declared contentof CI8H26CINjO,
H2SO, in hydroxychloroquine sulfale BPCRS.

LIMITS

The amount of hydroxychloroquine sulfate released is not
less than 75% (Q) of the stated amount.

Related substances
Carry OUt the methodfor liquid chromatography,
Appendix ill DJusing the following solutions in mobile
phase A.
(1) Shake a quantity of the powdered tablets containing 0.2 g
of Hydroxycbloroquine Sulfate in 150 mL of mobile
phase A, dilute to 200 mL and filter. Dilute I volume of the
resulting solution to 10 volumes.
(2) Dilute 1 volume of solution (1) to 100 volumes. Further
dilute 1 volume to 5 volumes.
(3) 0.00004% wlv of 2-[4;-[(7-chloro-4-<JuinolinyQaminoJpentylJ
aminoethanol sulfale BPCRS (impurity C).

(4) 0.000 I % wlv of hydroxychloroquine sulfate BPCRS and
0.0001 % wlv of 2-[4;-[(7-ehloro-4-<JuinolinyQantinoJpentylJ
amino ethanol sulfate BPCRS.

CHROMATOGRAPHIC CONDlTIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-copped oaadecyIsi/y1 silica gelfor chromaUJgraphy
(5~m) (Inertsil ODS3 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 35°.

www.webofpharma.com



2022

(e) Use a detection wavelength of 220 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

jHobiJe phaseA 0.2 volumes of onhophosphonc acid,
10 volumes of acetonitrile Rl and 90 volumes of water.
i'tlobl7e phaseB 0.1 volumes of onhophosphon'c acid,
20 volumes of waterand 80 volumes of acetonitrile R1.

TIme (Minutes) MobUe phase A MobUe phase B Comment
(Of. vlv) (% vlv)

0-2 100 0 isocratic

2-10 100-->85 0 ....015 linear gradient

10-18 85-->100 15-->0 linear gradient

18-25 100 0 re-equilibrarion

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
hydroxychloroquine (retention time about 5 minutes) are:
impurity C, about 0.95; impurity B, about 1.5 and
impurity G, about 2.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurity C and hydroxychloroquine is at least 1.5.

UMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity C is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (0.4%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%).

the sum of the areas of any secondary peaksis not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in mobile
phase A.

(I) Weigh and powder 20 tablets. Shake a quantity of the
powdered tablets containing 0.2 g of HydroxychJoroquine
Sulfate with 150 mL of mobile phase A, dilute to 200 mL
and filter. Dilute 1 volume of the filtrate to 10 volumes.

(2) 0.0 I% wlv of hydroxychloroquine sulfate BPCRS.

(3) 0.0001 % w/v of hydroxychloroquine sulfate BPCRS and
0.0001 % w/v of 2-(4-((7-chloro-4-quinolinyl)aminojpemylj
aminoethanol sulfate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity C and hydroxychloroquine is at least 1.5.

DETERMINAnON OF CONTENT

Calculate the content of hydroxychloroquine sulfate,
CIsH26CIN30)HzSOob in the tablets using the declared
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content of CfsH26CINJO,HzSO" in hydroxychloroquine
sulfate BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities B) C and G listed under
HydroxycWoroquine Sulfate.

Hydroxyzine Oral Solution
Action and use
Histamine HI receptor antagonist.

DEFINITION
Hydroxyzine Oral Solution contains Hydroxyzine
Hydrochloride in a suitable vehicle.

The oralsolution complies with the requirements stated underOral
Liquids and with thefoUowing requirements.

Content of hydroxyzine hydrochloride,
C21H"CIN,O,,2HCI

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix In A, using the following solutions) prepared in a
solution containing 1 volume of dichloromethane and
1 volume of methanol (solution A).

(I) Shake a quantity of the oral solution containing 50 mg of
Hydroxyzine Hydrochloride with 10 mL of solution A.
Centrifuge, allow to separate and use the lower layer.

(2) 1% wlv of hydroxyzine hydrochloride BPCRS.
(3) 0.5% wlv each of hydroxyzine hydrochloride BPCRS and
medozinehydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 30 ~ of solution (I) and 2 ~L of each of solutions
(2) and (3).

(d) Develop the plate to 15 ern,
(e) After removal of the plate, dry in air, spray with potassium
iodobismuthate solution R2, heat at 1050 for 5 minutes and
allow to cool.

MOBILE PHASE

1 volume of J35M ammonia, 24 volumes of ethanol and
75 volumes of toluene.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
that of the peak due to hydroxyzine hydrocWoride in the
chromatogram obtained with solution (2).

TESTS
Acidity
pH, 2.7 to 3.0, Appendix V L.
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Related substances
Carry out me method for liquid chromatography,
Appendix lIT D, using the following solutions ina mixture of
1 volumeof acetonitrile and 4 volumes of water.
(I) Dilute a quantity of the oral solution containing 5 mg of
Hydroxyzine Hydrochloride to produce 50 rnL and filter.

(2) Dilute I volume of solution (I) to 50 volumes. Further
dilute 1 volumeof the resulting solution to 10 volumes.
(3) 0.005% wlv each of hydroxyzine hydrochloride BPCRS and
dedoxizine hydrochloride.
(4) 0.00005% wlv of a-chloroomzophenone.
(5) Dilute I volume of solution (2) to 4 volumes.

CHROMATOGRAPHIC CONDJTIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with oCladecylsilyi silica gelfor chromatography (2.1 urn}
(Supelcc Ascends Express CIS is suitable).

(b) Use gradient elution and the mobilephase described
below.
(c) Use a /low rate ofl.6 rnLper minute.

(d) Use a column temperature of 40'.

(e) Use detection wavelengths 0£230 om and 260 om.

(I) Inject 20 ~L of each solution.

MOBILE PRASE

Mobile phaseA 0.01.. potassium dihydrogen phosphare
adjusted to pH 3.0 with dautephosphotic acid.
Mobae phase B acetonitrile.

Time Mobilephase/II. MobilephaseB Commenl

(Minutes) (%vlY) (% vlv)

0-1 80 20 isocraoc

1-10 80---)70 2....30 Ineargradient

10-25 7Q---)1O 30->90 inear gradient

25-27 1~80 .....20 linear gradient

27·30 80 20 re-equilibratlon

When the chromatograms are recorded under the prescribed
conditions the retention time relative to hydroxyzine
(retention time) about 9 minutes) are: impurity 1) about
0.44; impurity 2, about 0.81i impurity 3, about 0.83j
impurity 4, about 0.85; impurity B, about 1.05j impurity 5,
about 1.72 and impurity 6) about 2.0.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3» the resolution betweenthe peaks due to
hydroxyzine hydrochloride and impurity B is at least 1.5.

LIMITS

At 260 nm In the chromatogram obtained with solution (I):

identify any peakcorresponding to impurity 6 usingsolution
(4);

the area of anypeakdue to impurity 6 is not greater than the
area of the principal peak in the chromatogram obtained with
solution (4) (0.5%).

At 230 nm In the chromatogram obtainedwith solution (1):
the area of impurity 1 is not greater than 2.5 times the area
of the principal peakin the chromatogram obtainedwith
solution (2) (0.5%);

the area of anyothersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the total impurities are not greater than 2.0%.
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Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.05%).

Forjonnulations containing sugars Identify anypeak
corresponding [Q impurities 2, 3 and 4 using the retention
time relative to hydroxyzine: impurity 2, about0.81j
impurity 3) about 0.83 and impurity 4, about 0.85.

In the chromatogram obtained with solution (1) at 230 run:
the sum of the areas of impurity 2) impurity 3 and impurity 4
is not greater than 4.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.9%).

ASSAY
Carry out the method for liquid chromarography,
Appendix III D) using the following solutions.
(1) To a quantity of the oralsolution containing 50 mg of
Hydroxyzine Hydrochloride, add 10 mL of water, 125 mL of
methanol and add a sufficient quantity of a 30% v/v solution
of acetonitrile to produce 250 rnL Dilute 5 rnL of the filtrate
to 10 mL with a 30% v/v solutionof acetonitrile.
(2) 0.01 % wlv of hydroxyzine hydrochloride BPCRS in a
30% vlvsolution of acetonitrile.
(3) 0.01% wi. of hydroxyzine hydrochloride BPCRS in the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with oCladecylsJyI mica gelfor chromatography (5 pm) (Luna
CIS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of J mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 230 om.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 3 times the
retention time of hydroxyzine.

MOBILE PHASE

14 volumes of m·echylamine) 300 volumes of acetomttile and
686 volumes of a 0.075% wlv solutionof sodium
methanesulfonate, adjust the mobilephase to pH 2.7 with
sulfur!< acid.

When the chromatograms are recorded underthe prescribed
conditions the retention time of hydroxyzine is about 9 min.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the peak-UMJaOey ratio is at least 10, where
Hp is the height abovethe baseline of the peak immediately
before the peakdue to hydroxyzine andHu is the height
above the baseline of the lowestpoint of the curve separating
this peak from ~e peakdue to hydroxyzine.

DETERMINATION OF CONTENT

Calculate the content of C21H27ClN202,2HCI in the oral
solution using the declared content of C21H27C1N202J2HCI
in hydroxyzine hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listedunderHydroxyzine
Hydrochloride and:

1. (2-(2-2« 4-chlorophenyl)(phenyl)methylamino)ethylamino)
ethanol);
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2, 3 and 4. Isomers of an adduct formed by the interaction
of hydroxyzine and fructose;

CI

5. 4-cWorobenzhydrolj

OH

~V 'lACI

6. -l-chlorobenzophenone

Hydroxyzine Tablets
Action and use
Histamine H I receptor antagonist.

DEFINITION
Hydroxyzine Tablets contain Hydroxyzine Hydrochloride.

The tablets comply with the requirements statedunder Tablets and
with the following requirements.

Content of hydroxyzine hydrochloride,
C21H27ClNzOz,2HCl
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
that of the peak due to hydroxyzine hydrochloride in the
chromatogram obtained with solution (2).

B. Carry our the method for thin-layer chromatography,
Appendix III A, using the following solutions, prepared in a
solution containing 1 volume of methanol and 1 volwne of
dichloromethane (solution A).

(1) Shake a quantity of the powdered tablets containing
100 mg of Hydroxyzine Hydrochloride with 5 mL of
solution A, add sufficient solution A to produce 10 mL,
centrifuge and use the supernatant liquid.
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(2) 1% wlv ofhydroxyzine hydrochloride BPCRS.

(3) 0.5% wlv each of hydroxyzinehydrochloride BPCRS and
meclozine hydrochlodde BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel G pkue.
(b) Use the mobile phase described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dry in air, spray with potassium
iodobismuthate solution R2, heat at 110 0 for 5 minutes and
allow to cool.

MOBILE PHASE

1 volume of 13.5M ammonia, 24 volumes of ethanol and
75 volumes of toluene.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRJ\lATlON

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

TESTS
Dissolution
Carry out the procedure protected from light. Comply with
the dissolution testfor tablets and capsules, Appendix XU B1.

TEST CONDITIONS

(a) Use Apparatus 2J rotating the paddle at 75 revolutions
per minute.

(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

(1) After 45 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample, suitably diluted
with the dissolution medium ifnecessary to produce a
solution expected £0 contain 0.0011% w/v of Hydroxyzine
Hydrochloride, at the maximum at 230 nm, Appendix IT B
using water in the reference cell.

(2) Measure the absorbance of a 0.0011% wlv solution of
hydroxyzine hydrochWriJe BPCRS using water in the reference
cell.

DETE&\UNATION OF CONTENT

Calculate the total content of hydroxyzine hydrochloride,
C2lH27CIN202J2HCI, in the medium from the absorbances
obtained and using the declared content of
C2IH2,CIN202,2HCI in hydroxyzinehydrochwride BPCRS.

LIMITS

The amount of hydroxyzine hydrochloride released is not less
than 75% (Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(1) Shake a quantity of the powdered tablets containing
50 mg of Hydroxyzine Hydrochloride with 10 mL of the
mobile phase, add sufficient mobile phase to produce 50 mL
and filler.

(2) Dilute 2 volumes of solution (1) to 100 volumes. Further
dilute 1 volume of this solution to 10 volumes.

(3) 0.1 % wlv of hydroxyzine hydrochloride BPCRS.
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(4) Dilute 1 volume of solution (I) 10 100 volumes. Further
dilute 1 volume of the resulting solution £0 20 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with O<ladecy~i1yl silica gd for chromatography (5 ~) (Luna
CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of 230 nrn.
(f) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 3 times the
retention time of hydroxyzine.

MOBILE PHASE

14 volumes of triethylamine, 300 volumes of acetonitrile and
686 volumes of a 0.075% wlv solution of sodium
metbanesulfomue, adjust the mobile phase to pH 2.7 with
sulfun'c acid.
When the chromatograms are recorded under the prescribed
conditions the retention time of hydroxyzine is about 9 min.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-ro-vaUey ratio is at least 10, where
Hp is the height above the baseline of the peak immediately
before the peak due to hydroxyzine and H" is the height
above the baseline of the lowest point of the curve separating
this peak from the peak due 10 hydroxyzine.

UMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
25 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions.

(I) Shake a quantity of the powdered tablets containing
50 mg of Hydroxyzine Hydrochloride with 10 mL of water
for 20 minutes, add 125 mL of methanol and shake for a
further 30 minutes. Add a sufficient quantity of a 30% vlv
solution of acetonitrile to produce 250 mI..., filter and dilute
5 volumes of the filtrate to 10 volumes with a 30% vlv
solution of acetonim7e.
(2) 0.01% wlv of hydroxyzine hydrochloride BPCRS in a
30% vlv solution of acetonitrile.
(3) 0.01 % wlv of hydroxyzine hydrochloride BPCRS in the
mobile phase.

CHROMATOGRAPIDC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3);
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the peak-to-vall;Y ratio is at least 10, where Hp is the height
above the baseline of the peak immediately before the peak
due to hydroxyzine and H; is th.e height above me baseline of
the lowest point of the curve separating this peak from me
peak due to hydroxyzine.

DETERMINATION OF CONTENT

Calculate me content of C21H27ClN202l2HCI in the tablets
using the declared content of C21H27ClN202,2HCI in
hydroxyzine hydrochloride BPCRS.

Hyoscine Eye Drops
Action and use
Anticholinergic.

DEFINITION
Hyoscine Eye Drops are a sterile solution of Hyoscine
Hydrobromide in Purified Water.

The eye drops comply with the requirements SUIted underEye
Preparations and with thefollowing requirements.

Content of hyoscine hydrobromide, C17HnN04 1

HBr,3H,O
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry our me method for thin-layer chromatography,
Appendix ill A, using a silica gel precoated plate (Merck
plates are suitable) and a mixture of 10 volumes of
diethylamine, 40 volumes of acetone and 50 volumes of
dichloromethane as the mobile phase. Apply separately to the
plate 5 ~L of each of the following solutions. For solution (I)
evaporate a volume of the eye drops containing 5 mg of
Hyoscine Hydrobromide to dryness on a water bath, triturate
the residue with 1 mL of ethanol (96%), allow to stand and
use the supernatant liquid. Solution (2) contains 0.5% wlv of
hyoscine hydrobromide BPCRS in ethanol (96%). After removal
of the plate, heat it at 1050 for 20 minutes, allow to cool and
spray with potassium iodobismuthate solution RI. The principal
spot in the chromatogram obtained with solution (I)
corresponds to that in the chromatogram obtained with
solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak of similar size and with the same retention
time as the principal peak in the chromatogram obtained
with solution (2).

ASSAY
Carry out the method for liquidchromaUJgraphy,
Appendix. III D, using the following solutions in water.
For solution (1) dilute the eye drops, if necessary, to produce
a solution containing 0.125% wlv of Hyoscine
Hydrobromide. Solution (2) contains 0.125% w/v of hyoscine
hydrobromide BPCRS.

The chromatographic procedure may be carried out using
(a) a stainless steel column (20 em x 4.6 mm) and a
stainless steel pre-column (1.0 em x 4.6 mm) both packed
with oCladecylsi1yl silica gd for chromalOgraphy (10 urn)
(llchrosorb RPI8 is suitable), (b) as the mobile phase with a
flow rate of 2 mL per minute a mixture of 1 volume of a
60% wlv solution of perchloric acid,31 volumes of methanol
and 68 volumes of water, adjusted to pH 2.5 with
135M ammonia and (c) a detection wavelength of 240 nm.
When chlorhexidine is used as a preservative allow the
chromatography for solution (1) to proceed until the
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chlorhexidine has eluted (this may be up to 20 times the
retention time of the peak due to hyoscine hydrobromide).

Calculate the content of C17H2IN04,HBr,3H20 using the
declared content of Cl7H21N04,HBr in hyoscine
hydrobromide BPCRS. Each mg of C17H2I N O. ,HB r is
equivalent to 1.141 mg of C17H2IN04,HBr,3H20.

Hyoscine Injection
Action and use
Anticholinergic.

DEFINITION
Hyoscine Injection is a sterile solution of Hyoscine
Hydrobromide in Water for Injections.

The injection complies with the requirements Slated under
Parenteral Preparations and with thejollQfJJing requirements.

Content of hyoscine hydrobromide, C17HZIN04J
HBr,3H,O
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using a silica gel precoated plate (Merck
plates are suitable) and a mixture of 10 volumes of
diethylamine, 40 volumes of acetone and 50 volumes of
dichloromethane as the mobile phase. Apply separately to the
plate 5 J-lL of each of the following solutions. For solution (1)
evaporate a volume of the injection containing 5 mg of
Hyoscine Hydrobromide to dryness on a water bath, triturate
the residue with 1 mL of ethanol (96%), allow to stand and
use the supernatant liquid. Solution (2) contains 0.5% wlv of
hyoscine bydrobromide BPCRS in ethanol (96%). After removal
of the plate, heat it at 105 0 for 20 minutes, allow to cool and
spray with potassium iodobismuthate solution Rt. The principal
spot in the chromatogram obtained with solution (1)
corresponds to that in the chromatogram obtained with
solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention as the principal
peak in the chromatogram obtained with solution (2).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions. For solution
(I) dilute the injection, if necessary, to produce a solution
containing 0.04% w/v of Hyoscine Hydrobromide. Solution
(2) contains 0.04% wlv of hyoscine hydrobromide BPCRS.
The chromatographic procedure may be carried out using
(a) a stainless steel column (20 ern x 4.6 mm) and a
stainless steel pre-column (1.0 em x 4.6 mm) both packed
with ocuulecylsilyl sufro gelfor chromarography (I0 um)
(Lichrosorb RP18 is suitable), (b) as the mobile phase with a
flow rate of 2 mL per minute a mixture of 1 volume of a
60% w/v solution of perchknic acid, 31 volumes of methanol
and 68 volumes of water, adjusted to pH 2.5 with
13.5M ammonia and (c) a detection wavelength of 240 nm.

Calculate the content of C17H2 1NO."HBr,3H20 using the
declared content of Cl7H21N04,HBr in hyoscine
hydrobromide BPCRS. Each mg of C17H21 N O",HBr is
equivalent {Q 1.141 mg ofC17H2IN04,HBr,3H20.

STORAGE
Hyoscine Injection should be protected from light.
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Hyoscine Tablets
Action and use
Anticholinergic.

DEFINITION
Hyoscine Tablets contain Hyoscine Hydrobromide.

The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of hyoscine hydrobromlde, CI7H2INO..,
HBr,3H,O
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(I) Shake a quantity of powdered tablets containing 0.5 mg
of Hyoscine Hydrobromide with 5 mL of O.IM hydrochloric
acid. Mix, with gentle swirling, with three 5-mL quantities of
dichloromethane discarding the dichloromerhane layers.
Add 1 mL of SAl ammonia to the aqueous phase and extract
with two 5-mL quantities of dkhloromethane and retain the
dichloromethane extracts. Dry the combined
dichloromethane extracts over anhydrous sodium sulfate, filter,
evaporate the filtrate [0 dryness and dissolve the residue in
0.5 mL of ethanol(96%).

(2) 0.1% wlv of hyoscine hydrobromide BPCRS in ethanol
(96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sUica gelfor thromatography (Merck
plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, heat it at 1050 for 20 minutes,
allow to cool and spray with potassium iodobismuthau
solution RJ.

MOBILE PHASE

10 volumes of diethylamine, 40 volumes of acetone and
50 volumes of dichloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the test for Uniformity of content, the chromatogram
obtained with solution (1) shows a peak with the same
retention time as the principal peak in the chromatogram
obtained with solution (2).

TESTS
Uniformity of content
Tablets containing less than 2 mg and/or less than 2% w/w
of Hyoscine Hydrobromide comply with the requirements
stated under Tablets using the following method of analysis.
Cany out the method for liquidchromatography,
Appendix III D, using the following solutions. Solution A is a
0.02% w/v solution of atropine sulfate BPCRS (internal
standard) in a mixture of 25 volumes of acetonitrile and
75 volumes of water.
(1) Add 1 mL of solution A to one tablet and disintegrate
with the aid of ultrasound. Shake the mixture for 2 minutes,
centrifuge and filter the supernatant liquid using a suitable
0.45-~m filter.
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(2) 0.015% w/v of hyoscine hydrobromide BPCRS in
solution A.

CHROt\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with OCIadecylsilyl silica gelfor chromatography (10 urn)
(Lichrosorb RPI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 240 nm.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

O.OSM sodium oaanesulfonate in a mixture of 1 volume of a
60% wlvsolution of perch/one acid, 3 volumes of methanol)
21 volumes of acetonitrile and 75 volumes of water.

DETERMINATION OF CONTENT

Calculate the content of C17H21N041HBr,3H20 in each
tablet using the declared content of C17H21N04,HBr in
hyoscine hydrobromide BPCRS. Each mg of C 17H 2IN O. ,HB r
is equivalent to 1.141 mg of CI1H2IN04,HBr,3H20.

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. Solution A is a
0.02% wlv solution of atropine sulfate BPCRS (internal
standard) in a mixture of 25 volumes of acetonitrile and
75 volumes of water.
(I) Add to 10 whole tablets 7 mL of acewnitrile (25%),
disintegrate with the aid of ultrasound and shake the mixture
for 2 minutes. Add sufficient of a mixture of 25 volumes of
acetonitrile and 75 volumes of waterto produce a final
solution containing 0.015% w/v of Hyoscine Hydrobromide,
centrifuge and filter the supernatant liquid using a suitable
0.45-~m filter.

(2) Prepare solution (2) in the same manner as solution (I)
but using solution A in place of a mixture of 25 volumes of
acetonitrile and 75 volumes of water.
(3) 0.015% wlv of hyoscine hydrobromide BPCRS in
solutionA.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Uniformity
of content may be used.

DETERMINATION OF CONTENT

Calculate the content of C 17H21NO..,HBr,3H20 in the
tablets using the declared content of CI7H21N04,HBr in
hyoscine hydrobromide BPCRS. Each mg of C17H 21N O..,HBr
is equivalent to 1.141 mg of C I1H2IN04,HBr,3H20.

Hyoscine Butylbromide Injection
Action and use
Anticholinergic.

DEFINITION
Hyoscine Butylbromide Injection is a sterile solution of
Hyoscine Butylbromide in Water for Injections.

The injection complies with the requirements stated under
Parenteral Preparations and with thefolkrwing requirements.

Content of hyoscine butylbromide, C21H3oBrN04

95.0 to 105.0% of the stated amount.
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IDENTIFICATION
A. Evaporate to dryness a volume containing 0.1 g of
Hyoscine Butylbromide, shake the residue with chloroform,
filter, evaporate the filtrate to dryness and triturate the
residue with 5 mL of acetoniuile. Evaporate to dryness and
dry the residue at 50" at a pressure not exceeding 0.7 kPa for
1 hour. The infrared absorption spectrum of the residue,
Appendix II A, is concordant with the reference spectrum of
hyoscine butylbromide (RS 185).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 3.7 to 5.5, Appendix V L.

Related substances
Carry out the method for liquid chromarography,
Appendix 111 D, using the following solutions.

(1) Dilute a quantity of the injection containing 100 mg of
Hyoscine Butylbromide to 20 mL with O.OOIM hydrochloric
acid.
(2) Dilute 2 volumes of solution (I) to 50 volumes with
O.OOIM hydrochloric acid, further dilute I volume of this
solution to 10 volumes with the same solvent.

(3) 0.006% w/v of tropic acid (impurity B) in
O.OOIM hydrochloric acid.
(4) 0.5% wlv of hyoscine butylbromide BPCRS and
0.003% wlv of tropic acid in O.OOIM hydrochk>nc acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a srainless steel column (12.5 em x 4 mm) packed
with base-deactivated end-capped octylsi/y/ silica gelfor
chromawgraphy (5 urn) (LiChrospher 60 RP-select B is
suirable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 45°.

(e) Use a detection wavelength of 220 nm.

(f) Inject 10 ~L of each solution.

MOBILE PHASE

Solution A a mixture containing 1.265% wlv of sodium
dihydrogen orthophosphate monohydrate and 0.34% wlv of
tetrabutylammonium hydrogen sulfate, adjust the pH to 55 with
05M sodium hydroxide as necessary.

125 volumes of methanol and 875 volumes of solution A.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference [0 hyoscine
butylbromide (retention time about 5 minutes) are: tropic
acid (impurity B), about 1.3 and impurity G, about 2.6.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
hyoscine butylbromlde and tropic acid is at least 1.5.

UMlTS

In the chromatogram obtained with solution (I):

Identify any peak due to impurity G using the specified
retention time and multiply the area of the peak by the
correction factor of 0.41;
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the area of any peak corresponding to tropic acid is not
greater than the area of the principal peak in the
chromatogram obtained WiLlI solution (3) (1.2%).i

the area of any peak corresponding to impurity G is not
greater than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (l%);

the area of any other secondary peak is not greater than the
area of the principle peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the impurities is not greater dum 25%.

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(1) Dilute a quantity of the injection containing 100 mg of
Hyoscine Butylbromide to 20 mL with O.OOIM hydrochloric
add.

(2) 0.5% wlv of hyoscine butylbromide BPCRS in
O.OOIM hydrochloric acid.

(3) 0.5% wlv of hyoscine butylbromide BPCRS and
0.003% w/v of tropic acid in O.OOIM hydrochloric <Kid.

CHROAIATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of C21H~rN04 in the injection using
the declared content of C21H30BrN04 in hyoscine
butylbromide BPCRS.

STORAGE
Hyoscine Burylbromlde Injection should be protected from
light.

IMPURITIES
The impurities limited by me requirements of this
monograph include impurities A, Band G listed under
Hyoscine Butylbromide.

Hyoscine Butylbromide Tablets
Action and use
Anticholinergic.

DEFINITION
Hyoscine Burylbromlde Tablets contain Hyoscine
Butylbromide.
The tablets complywith the requirements stated under Tablets and
with thefollowing requirements.

Content of hyoscine butylbromide, C21H3oBrN04

92.5 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
50 mg of Hyoscine Butylbromide with 20 mL of chloroform,
filter, evaporate the filtrate to dryness and triturate the
residue with 5 mL of acetonitrile. Evaporate to dryness and
dry the residue at 50° at a pressure not exceeding 0.7 kPa for
1 hour. The infrared absorption spectrum of the residue,
Appendix II A, is concordant with the reference spearum of
hyoscine butylbromide (RS 185).
B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
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principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution testfor tablets
and capsules, Appendix xn Bl.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.
(b) Use 500 mL of O.OOIM hydrochloric acid, at a temperature
of 37°, as the medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix ill D, using me following solutions.

(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with
0.001.'.1. hydrochloric acid, if necessary, [Q produce a solution
expected to contain 0.002% wlv of hyoscine butylbromide.

(2) 0.002% w/v of hyoscine bUt}1bron1ide BPCRS in
O.OOIM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4 nun) packed
with octy/silyl silica gelfor chromatography (5 urn)
(IiChrospher 60 RP selecr B is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 210 nm.

(0 Inject 50 IJL of each solution.

MOBILE PHASE

Solution A Dissolve 2.5 g of sodium hepumesuitonou
monohydrate in 720 mL of a 0.908% w/v solution of potassium
dihydrogen orthophosphate and add 60 mL of a 1.188% w/v
solution of disodium hydrogen orthophosphate.
240 volumes of acetonitrile RJ and 780 volumes of solution A.

When the chromatograms are recorded under the prescribed
conditions, the retention time of hyoscine butylbromide is
about 7 minutes.

DETERMINATION OF CONTENT

Calculate the total content of C21H3oBrN O", in the medium
using the chromatograms obtained and the declared content
of C21H , oBrNO. in hyoscine butylbromide BPCRS.

LIMITS

The amount of hyoscine butylbromide released is not less
than 75% (Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
AppendixIII D, using the following solutions in
O.OIM hydrochloric acid.
(I) Shake a quantity of powdered tablets containing 20 mg of
Hyoscine Butylbromide in 8 mL of O.OIM hydrochloric acid,
add sufficient O.OlM hydrochlon·c acid to produce 10 mL and
filter.
(2) Dilute 1 volume of solution (I) to 100 volumes and
further dilute 1 volume of this solution to 5 volumes,
(3) 0.0024% w/v of tropic acid (impurity B).

CHROA-lATOGRAPHIC CONDITIONS

(a) Use a stainless steel eolwnn (15 ern x 4.6 mm) packed
with end-capped oetylsilyl amorphous organosilica polymer (5 urn)
(Xrerra RP 8 is suitable).
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(b) Use isocratic elution and the mobile phase described
below.

(c) Use a ftow rate of 2 mL per minute.

(d) Use a column temperature of 40°,

(e) Use a detection wavelength of 210 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
twice the retention time of the principal peak.

MOBILE PHASE

Dissolve 2 g of sodium dodetyl su/fate in 470 mL of
O.OOIM hydrochloric add and 530 mL of methanol RI.
When the chromatograms are recorded under the prescribed
conditions, the retention times relative to hyoscine
butylbromide (retention time about 5.5 minutes) are: tropic
acid (impurity B), 0.2 and impurity G, about!.7.

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (1), the
retention time of the peak due to hyoscine butylbromide is
between 5 and 6 minutes;

in the chromatogram obtained with solution (3) the retention
time of the peak due to tropic acid is between 0.6 and
1.6 minutes.

UMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to tropic acid is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (!.2%);

the area of any peak corresponding to impurity G is not
greater than 9 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.8%),

the area of any other secondary peak is not greater than the
area of principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of all impurities is not greater than 3.40%.

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions in O.OOIM hydrochloric acid.
(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 40 mg of Hyoscine
Butylbromide with 60 mL of O.OOIM hydrochloric acid for
15 minutes, dilute to 100 mL with the same solvent,
centrifuge and filter.

(2) 0.04% wlv of hyoscine burylbromide BPCRS.

CHROMATOGRAPHIC CONDITIONS

a) Use a stainless steel column (25 em x 4.6 mm) packed
with oety/si/yl silica gelfor chromatography (I 0 urn) (Iichrosorb
10~m C8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 210 om.

(I) Inject 20 ~L of each solution.
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MOBILE PHASE

2.0 g of sodium dodec:i su/fate in a mixture of 370 mL of
O.OOlMhydmchloru: add and 630 mL of methanol.

DETERMINATION OF CONTENT

Calculate the content of C21H30BrN04 in the tablets using
the declared content of C2 IH 3oBrNO" in hyoscine
buty/bromide BPCRS.

STORAGE
Hyoscine Butylbromide Tablets should be protected from
light.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, Band G listed under
Hyoscine Butylbromide.

Hypromellose Eye Drops
Alkaline Eye Drops; Artificial Tears

Action and use
Artilicial tears.

DEFINITION
Hypromellose Eye Drops are a sterile solution of
HypromeUose in Purified Water. They are isotonic with tear
secretions.
The eyedrops comply with the requirements statedunder Eye
Preparations and with thefollowing requirements.

IDENTIFICATION
A. Heat 5 mL in a water bath, with stirring. Above 50 0 the
solution becomes cloudy or a flocculent precipitate is
produced. The solution becomes clear on cooling.
B. To 5 mL add 0.15 mL of 2M acetic acid and 1.2 mL of a
10% wlv solution of tannicacid. A yellowish white, flocculent
precipitate is produced which dissolves in 6M ammonia.

TESTS
Clarity of solution
The eye drops are not more opalescent than reference
suspension IV, Appendix N A.

Alkalinity
pH, 8.2 to 8.6, Appendix V L.

Viscosity
70 to 130% of the declared value when determined by
Appendix V H, Method I, at 200 and using a viscometer of a
size appropriate to the nominal viscosity.

LABELLING
The label states the nominal viscosity in milIipascal seconds.

Ibuprofen Capsules
Action and use
Cyclo-oxygenase inhibitor, analgesic; anti-inflammatory.

DEFINITION
Ibuprofen Capsules contain Ibuprofen.

The capsules comply with the requirements statedunder Capsules
and with thefollowing requirements.

Content of Ibuprofen, CIlH180Z

92.5 £0 105.0% of the stated amount.

IDENTIFICATION
Mix with the aid of ultrasound a quantity of the capsule
contents containing 0.5 g of Ibuprofen with 20 mL of water

www.webofpharma.com



2022

and filter. Dissolve the residue in 20 mL of acetone and
evaporate to dryness under a stream of nitrogen. The infrared
absorption spxt,-um of the residue, Appendix II A, is
concordant with the reference spectrum of ibuprofen
(RS 186).

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of phosphate buffer pH 7.2, at a temperature
of 37", as the medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix II D, using the following solutions.

(1) After 45 minutes, withdraw a sample of the medium,
filter and dilute, if necessary, with the dissolution medium to
produce a solution expected to contain 0.011 % wlv of
ibuprofen.

(2) 0.0 II% wlv of ibuprofen BPCRS in the dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-copped O<ladecylsilyl silica gelfor chromaragraphy
(10 pm) (Nudeosil CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 rnL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 264 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

3 volumes of ortlwphospholU acid, 247 volwnes of water and
750 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions, the retention time of ibuprofen is about
7 minutes.

DETERMINATION OF CONTENT

Calculate the total content of ibuprofen, C13HIS02J in the
medium using the declared content of C n H 1s0 2 in
ibuprofen BPCRS.

LIMITS

The amount of ibuprofen released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromarographYJ
Appendix ill DJ using the following solutions.

(1) Shake a quantity of the capsule contents containing 0.2 g
of Ibuprofen in 20 mL of aceranirrile Rl, add sufficient
mobile phase A to produce 100 mL and filter (Whatman
GFiC is suitable).

(2) Dilute I volume of solution (I) to 100 volumes with
mobile phase A.

(3) Dissolve 20 mg of ibuprofen BPCRS in 2 mL of
aceronitriJe R1J add 1 mL of a 0.006% wlv solution of
ibuprofen impurity B BPCRS in acerom'tn7e Rl and dilute to
10 mL with mobile phase A.
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(4) 0.0006%'wiv of 4'-isobutylacetophenone BPCRS
(impurity E) in mobile phase A.

(5) To iO mg of ibuprofen BPGRSJ add 2 mL of poiyerhyiene
glycol and a drop of mlfuri< acid. Heat gently for I hour and
cool. Make up to 20 mL with mobile phase A (generation of
impurity I).

(6) Dissolve the contents of a vial of ibuprofen for peak
identification EPCRS in 1 mL of acetonitrile Rl and dilute to
5 mL with mobile phase A.

(7) Dilute I volumeof solution (2) to 10 volumes with
mobile phase A.

CHROt'A.ATOGRAPHIC CONDJTlONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-copped Olladecylsi/yl amorphous organosilica polymer for
chromaragraphy (5 um) (XTerra MS CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 214 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA 0.5 volume of ortlwphosphoric acid,
340 volwnes of aceronitrile Rl and sufficient water to produce
1000 volumes.

JHobiJe phaseB 0.5 volume of orthophosphon'c acid,
100 volumes of waterand sufficient acetonitrile Rl to produce
1000 volumes.

Time (Mlnutes) Mobile phase A Mobile pho.se B Comment
(% vfy) ("/0vlv)

0-25 '00 0 isccraric

25-55 lOO~O O~lOO linear gradient

55-70 0 100 isocratic

70-71 0->100 100->0 linear gradient

71-85 100 0 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to ibuprofen
(retention time about 26 minutes) are: impurity IJ about 0.2;
impurity N J about 0.3; impurity AJ about 0.9; impurity B,
about 1.08; impurity EJ about 1.11 and impurity I J
about 1.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)J the peak-lO-'Valley ratio is at least 5.0, where
Hp is the height above the baseline of the peak due to
ibuprofen and Hv is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to impurity B.

LIMITS

Use the chromatogram supplied with ibuprofen for peak
identification EPCRS and the chromatogram obtained with
solution (6) to identify the peaks due to impurities AJ IJ and
N. Use the chromatogram obtained with solution (4) to
identify the peaks due to impurity E. Use the chromatogram
obtained with solution (5) to identify the peak due to
impurity 1.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity 1 is not
greater than 3.6 times the area of the principal peak in the
chromatogram obtained with solution (2) (3.6%);
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the area of any peak corresponding to impurity A, J or N is
not greater than 1.5 times the area of the principal peak in
the chromatogram obtained with solution (7) (O.i5% of
each);

the area of any peak corresponding to impurity E is not
greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (7) (0.3%);

the area of any other secondary peakis not greater than me
area of the principal peak in the chromatogram obtained with
solution (7) (0.10%);

the sum of the areas of any secondary peaks, excluding
impurity 1, is not greater than 0.7 times the area of the
principal peak in the chromatogram obtained with solution
(2) (0.7%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(7) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Shake a quantity of the capsule contents containing 0.1 g
of Ibuprofen with 50 mL of the mobile phase, add sufficient
mobile phase to produce 100 mL and mix. Centrifuge and
dilute 1 volume of the supernatant liquid to JO volumes with
the mobile phase.

(2) 0.01% wlv of ibupro!"" BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

DETERMINATION OF CONTENT

Calculate the content of ibuprofen, C13H1S02 in the capsules
from the chromatograms obtained and using the declared
content of CnH1s02 in ibuprofen BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Ibuprofen and the
following:

1. =-<1-({2-[4-(propan-2-yl)phenyl]propanoyloxy} methyl)
poly(oxyethylene) -o-yl 2-[4-(propan-2-yl)phenyl] propanoate
(PEG-ibuprofen ester)

Ibuprofen Prolonged-release Capsules
Prolonged-release Ibuprofen Capsules

Ibuprofen Prolonged-release Capsules from differetlt manvfoauren.
whilst romplying w£lh therequirements of the monograph, arenot
interchangeable unless otherwise justifiedand authorised.

Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Ibuprofen Prolonged-release Capsules contain Ibuprofen.
They are formulated so that the medicament is released over
a period of several hours.

2022

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Ibuprofen. The dissolution profile
reflects the in woo performance which in tum is compatible
with the dosage schedule recommended by the manufacturer.
The capsules comply Wilh the requirements stated under Capsules
and with thefollmuing requirements.

Content of ibuprofen, C J3H1802

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Extract a quantity of the capsule contents containing 0.5 g of
Ibuprofen with 20 mL of acetone, filter and evaporate the
filtrate to dryness in a current of air without heating.
The infrared absorption spectrum of the residue, Appendix II AJ

is concordant with the reference spectrum of ibuprofen
(RS 186).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D J using the following solutions.

(1) Disperse a quantity of the capsule contents containing
0.2 g of Ibuprofen with 20 mL of acetonitrile Rl, add
sufficient mobile phase A to produce 100 mL and filter
(Whatman GF/C is suitable).

(2) Dilute 1 volume of solution (I) to 100 volumes with
mobile phase A. Further dilute J volume to JOvolumes with
mobile phase A.

(3) Dissolve 20 mg of ibuprofen BPCRS in 2 mL of
acetonitrile RJ, add 1 mL of a 0.006% w/v solution of
ibuprofen impurity B BPCRS in (Ketonim"le Rl and dilute to
10 mL with mobile phase A.
(4) 0.0006% wlv of 4'-isabl/ty!acetoph""one BPCRS
(impurity E) in mobile phase A.

(5) Dissolve the contents of a vial of ibuprofen for peak
identification EPCRS in I mL of acetonitrile R1 and dilute to
5 mL with mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped octadecylsilyl amorphous organosilica polymer for
chromatography (5 pm) (XTerra MS CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 214 om.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.5 volume of onhophosphoric acid,
340 volumes of acetonitrile RJ and sufficient waterto produce
1000 volumes.

Mobile phaseB 0.5 volume of onhophosphonc acid,
100 volumes of water and sufficient acetonitrile RJ to produce
1000 volumes.

Time (Minutes) Moblle phase A Mobile phase B Comment
("/0 vlv) ("/0 vlv)

0-25 tOO 0 isocratic

25-55 100->0 0->100 lineaegradient

55-70 0 100 isocratic

7()"71 0--->100 100-00 lineaegradient

71-85 100 0 re-equillbration
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When chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to ibuprofen
(retention time about 26 minutes) are: impurity J, about 0.2;
impurity N, about 0.3; impurity A, about 0.9; impurity B,
about 1.08 and impurity E, about 1.11.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-lo-valley ratio is at least 5.0, where
Hp is the height above the baseline of the peak due to
ibuprofen and Hv is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to impurity B.

LIi\HTS

Use the chromatogram supplied with ibuprofen for peak
identification EPCRSand the chromatogram obtained with
solution (5) to identify the peaks due to impurities A, J, and
N. Use the chromatogram obtained with solution (4) to
identify the peak due to impurity E.
In the chromatogram obtained with solution (1):

the area of any peak corresponding to ibuprofen impurity E
is not greater than 3 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.3%);

the area of any peak corresponding to impurity A, J or N is
not greater than 1.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.15% of
each);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1 %);

the sum of the areas of any secondary peaks is not greater than
7 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.7%).

Disregard any peak with an area less than 0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Weigh the contents of 20 capsules. Artix and powder if
neCeSS3I)'. Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(1) Shake a quantity of the capsule contents containing 0.1 g
of Ibuprofen in 50 mL of the mobile phase, add sufficient
mobile phase to produce 100 mL and mix. Centrifuge and
dilute 1 volume of me supernatant liquid to 10 volumes with
the mobile phase.

(2) om% wlv of ibuprofen BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with oCladecylsilyi silica gelfor chromatography (I 0 urn)
(Nudeosil C18 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 264 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

3 volumes of otthophosphonc acid, 247 volumes of water and
750 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions, the retention time of ibuprofen is about
7 minutes.
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DETERMINATION OF CONTENT

Calculate the content of C13H1S02 in the capsules using the
declared content of CIJHIS02 in ibuprofen BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Ibuprofen.

Ibuprofen Gel
Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Ibuprofen Gel is a solution of Ibuprofen in a suitable water
miscible basis.

The gelcomplies with the requirements statedunderTopical Semi
solid Preparations and with thefollowing requirements.

Content of ibuprofen, CnllIs02

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Disperse a quantity of the gel containing 0.5 g of Ibuprofen
with 20 mL of methanol and prepare a solid phase extraction
cartridge containing a silica sorbent (Discovery DSC-18 SPE
canridges are suitable) by passing through 2 mL of methanol
and 3 mL of water. Mix 1 mL of the sample solution with
1.5 mL of acetic add (2%) to produce a solution of pH 3.0.
Pass the resulting solution through the cartridge, wash the
cartridge with 1 mL of a 2% w/v solution of acetic add and
discard the eluent. Pass three I-mL aliquots of methanol,
collect the eluent and evaporate to dryness. The infrared
absorption spectrum of the residue, Appendix II A, is
concordant with the reference spectrum of ibuprofen (RS 186).

TESTS
Acidity or alkalinIty
The pH of the gel is 5.5 to 7.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using me following solutions.

(I) Disperse with the aid of ultrasound a quantity of the gel
containing 0.2 g of Ibuprofen in 50 mL of mobile phase A,
dilute to 100 mL with mobile phase A and filter (Whatman
GFIC filter is suitable).

(2) Dilute I volume of solution (I) to 100 volumes with
mobile phase A. Further dilute 1 volume to 10 volumes with
mobile phase A.
(3) Dissolve 20 mg of ibuprofen BPCRS in 2 mL of
acetonitrile Rl, add 1 mL of a 0.006% w/v solution of
ibuprofen impuniy B BPCRS in acetonitrile Rl, and dilute to
10 mL with mohile phase A.

(4) 0.0006% wlv of 4'-isobucylacetophenone BPCRS
(impurity E) in mobile phase A.
(5) Dissolve the contents of a vial of ibuprofen for peak
identification EPCRS in 1 mL of acetonitrile R1 and dilute to
5 mL with mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped octade<:ylsilyl amorphous organosilica polymer for
chromatography (5 urn) (XTerra MS CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.
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(d) Use an ambient column temperature.

(e) Use a detection wavelength of 214 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.5 volume of onhophosphoric acid,
340 volumes of acetonurle Rl and sufficient water to produce
1000 volumes.

Mob,le phase B 0.5 volume of onhophosphoric acid,
100 volumes of water and sufficient acetonitrile Rl to produce
1000 volumes.

Time (Minutes) MobUe phase A Moblle phase B Comment
("I. vlv) ("10 vlv)

0-25 '00 0 isocratic

25-55 100..... 0 0..... 100 linear gradient

55-70 0 '00 isocmtic

70-71 0 ..... 100 100..... 0 linear gradient

71-85 '00 0 re-equillbratjcn

When chromatograms are recorded under me prescribed
conditions, the relative retentions with reference to ibuprofen
(retention time about 26 minutes) are: impurity IJ about 0.2;
impurity N, about 0.3; impurity A, about 0.9; impurity B,
about 1.08 and impurity E, about I.11.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-co-vaUey ratio is at least 5.0, where
Hp is the height above the baseline of the peak due to
impurity Band Hv is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to ibuprofen.

LIMITS

Use the chromatogram supplied with ibuprofen for peak
identification BPCRS and the chromatogram obtained with
solution (5) to identify the peaks due to impurities A, I, and
N. Use the chromatogram obtained with solution (4) to
identify the peak due to impurity E.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity E is not
greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any peak corresponding to impurity A, I or N is
not greater than 1.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.15% of
each);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1 %);

the sum of the areas of any secondary peaks is not greater than
7 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.7%).

Disregard any peak with an area less than 0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Carry out the method for liquid chromawgrapJry,
Appendix III D, using the following solutions.

(I) Disperse with the aid of ultrasound a weighed quantity of
the gel containing 50 mg of Ibuprofen in 50 mL of methanol,
dilute to 100 mL with methanol and filter (Wbatman GF/C
filter is suitable). Dilute 1 volume to 2 volumes with the
mobile phase.
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(2) 0.05% wlv of ibuprofen BPCRS in methanol. Dilute
1 volume to 2 volumes with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-copped octadecylsily/ silica gelfor chromatograpJry
(10 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 264 om.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

3 volumes of orthophosplwric add, 247 volumes of water and
750 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions, the retention time of ibuprofen is about
7 minutes.

DETERMINATION OF CONTENT

Calculate the content of CI3HIS02 in the gel using the
declared content of C13H'80, in ibuprofen BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Ibuprofen.

Ibuprofen Effervescent Granules
Action and use
Cydo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Ibuprofen Effervescent Granules contain Ibuprofen in a
suitable effervescent basis.

Thegranules comply with the requirements stated under Granules
ond with thefollowing requirements.

Content of ibuprofen) C13H1SOZ

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered granules containing 0.5 g
of Ibuprofen with 20 mL of acelOne, filter and evaporate the
filtrate to dryness. Wash the residue with 20 mL of water,
filter, and discard the :filtrate. Wash the resulting residue with
20 mL of acetone, and evaporate to dryness. The infrared
absorption spectrum of the residue, Appendix ITA, is
concordant with the reference spectrum of ibuprofen (RS 186).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(I) Mix with the aid of ultrasound a quantity of the
powdered granules containing 0.2 g oflbuprofen with 20 mL
of mobile phase A. Add sufficient mobile phase A to produce
100 mL and filter (Wbatman GF/C is suitable).

(2) Dilute I volume of solution (1) to 100 volumes with
mobile phase A. Further dilute 1 volume to 10 volumes with
mobile phase A.

(3) Dissolve 20 mg of ibuprofen BPCRS in 2 mL of
acetonitrile RJ , add 1 mL of a 0.006% wlv solution of
ibuprofen impurity B BPCRS in acetonitrile RI and dilute to
10 mL with mobile phase A.

- --'
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(4) 0.0006% wlv of 4'-isobutylacewphenon, BPCRS
(impurity E) in mobile phase A.

(5) Dissolve the contents of a vial of ibuprofen for peak
identification EPCRS in I mL of acetonitrile Rl and dilute to
5 mL with mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped octad«;ylsi/yl amorphous organosiiica polymer for
chromatography (5 urn) (XTerra MS CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of214 ron.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

klobilephase A 0.5 volume of onhophosphotic acid,
340 volumes of acetonitrile RJ and sufficient waterto produce
1000 volumes.

Mobil, phaseB 0.5 volume of onhophosphoric acid,
100 volumes of waterand sufficient acetonitrile Rl to produce
1000 volumes.

Time (Minutes) Mobile phase A Mobile phase B Comment
("I. vlv) ("/0vlv)

0-25 100 0 isocratic

2')-55 100.....0 0 ...... 100 linear gradient

55-70 0 100 isocratic

70-71 0->100 100->0 linear gradient

71-85 100 0 re-equilibration

When chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to ibuprofen
(retention time about 26 minutes) are: impurity J, about
0.18; impurity N, about 0.3; impurity A, about 0.9;
impurity B, about 1.08 and impurity E, about 1.11.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-to-va1ley ratio is at least 5.0, where
Hp is the height above the baseline of the peak due to
ibuprofen and Ho is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to impurity B.

LIMITS

Use the chromatogram supplied with ibuprofen for peak
identification EPCRS and the chromatogram obtained with
solution (5) to identify the peaks due to impurities A, J, and
N. Use the chromatogram obtained with solution (4) to
identify the peaks due to impurity E.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity E is not
greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any peak corresponding to impurity A, J or N is
not greater than 1.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.15% of
each);

the area of any other seamdary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%);
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the sum of the areas of any secondary peaksis not greater than
7 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.7%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.05%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in a mixture of
35 volumes of 0.1 % wlv oflonnie acidand 65 volumes of
methanol (solution A).

(1) Shake a quantity of the powdered granules containing 3 g
of Ibuprofen with 500 mL of solution A. Add sufficient
solution A to produce 1000 mL and mix thoroughly, Filter
the solution (a Whattnan GF/C Lz-um filter is suitable) and
dilute 0.5 volume of the filtrate to 15 volumes.

(2) 0.01% w/v of ibuprofen BPCRS.

CHROMATOGRAPHIC CONDITIONS

(0) Use a stainless steel column (25 em x 4.6 tum) packed
with end-capped octadecylsilyl silica gelfor chromotography
(10 urn) (Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 264 nm.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

3 volumes of ortlwphosphoric acid, 247 volumes of water and
750 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions, the retention time of ibuprofen is about
7 minutes.

DETBRMINATION OF CONTENT

CaJculate the content of ibuprofen, Cl.3H1S02 in the granules
from the chromatograms obtained and using the declared
content of CI3HIS02 in ibuprofen BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Ibuprofen.

Ibuprofen Oral Suspension
Action and use
Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Ibuprofen Oral Suspension is a suspension of Ibuprofen in a
suitable flavoured vehicle.

The oralsuspension complies with the requirements Slated under
OralLiquids and with thefollowing requirements.

Content of ibuprofen, C13H1SOZ

95.0 to 105.0% of the staled amount.

IDENTIFICATION
Shake a quantity of the oral suspension containing 0.5 g of
Ibuprofen with 25 mL of dichloromethane and 15 mL of
water. Allow to stand until the layers have separated and
discard the upper layer. Shake the lower layer with 5 mL of
waterand discard the upper layer. Evaporate the lower layer
to dryness, add 20 mL of water to the residue and filter
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(Whatman GF/C filter is suitable). Wash the residuewith
20 mL of dichloromethane and evaporate to dryness. The
infrared absorption spectrum of me residue, AppendixII A, is
concordant with the reference spectrum of ibuprofen (RS 186).

TESTS
Acidity
pH, 3.6 to 4.6, Appendix V L.

Dissolution
Comply withthe dissolution test for tablets and capsules,
Appendix XII B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL ofphosphate bufferpH 7.2, at a temperature
of 37 0

, as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix II D, using the following solutions.

(1) Shake the oral suspension for 30 seconds and place a
volume of the oral suspension containing0.2 g of Ibuprofen
into each dissolution vessel. After 30 minutes, withdraw a
sample of the medium, filter and dilute, if necessary, with the
dissolutionmedium to produce a solution expected to
contain 0.022% w/v of Ibuprofen.
(2) 0.022% wlv of ibuprofen BPCRS in the dissolution
medium.
(3) 0.03% wlv each of benzophenone and ibuprofen BPCRS in
the dissolutionmedium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with oaylsilylsilica gelfor chromategraphy (5 urn).

(b) Use isocraticelution and the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 run.

(I) Inject I0 ~L of each solution.

MOBILE PHASE

37 volumes of acetonitrile and 63 volumes of
O.OIM orthoplwsphoric acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resoluu"on between the peaks due to
benzophenone and ibuprofenis at least 1.5.

DETER1'dINATION OF CONTENT

Calculate the total content of ibuprofen, CnHIs021 in the
medium using the declared content of CnH1s02 in
ibuprofen BPCRS.

LIMITS

The amount of ibuprofen released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromawgraphy,
Appendix In D, using the following solutions inunediately
afterpreparation.
(I) Disperse with the aid of ultrasound a quantity of the oral
suspensioncontaining 0.2 g of Ibuprofen with 20 mL of
acetonitrile RJ, Add sufficientmobile phase A to produce
100 mL and Iilter (Whatrnan GF/C is suitable).
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(2) Dilute I volume of solution (I) to 100 volumes with
mobile phase A. Further dilute 1 volume to 10 volumes with
mobile phase A.

(3) Dissolve 20 mg of ibuprofen BPCRS in 2 mL of
acetonitrile Rl , add 1 mL of a 0.006% wlv solution of
ibuprofen impun'ty B BPCRS in acetonitrile R1, and dilute to
10 mL with mobile phase A.

(4) 0.0006% wlv of 4'-isobutylaawphenone BPCRS
(impurity E) in mobile phase A.

(5) Dissolve the contents of a vial of ibuprofen for peak
identification EPCRS in 1 mL of acetonitrile Rl, and dilute to
5 mL with mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped octadecylsi/yl amorphous organosi/ica polymer for
chromatography (5 pm) (XTerra MS CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 214 nrn.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA 0.5 volume of orthophosphoric acid,
340 volumes of autonitriJe RJ and sufficient water to produce
1000 volumes.
Mobile phaseB 0.5 volume of orthophosphori< acid,
100 volumes of waterand sufficient acetonitrile RJ to produce
1000 volumes.

TIme (Minutes) Mobile phase A Mobile pbase B Comment
(010 vlv) (010 vlv)

0-25 100 0 isocratic

2~55 100-->0 0-->100 linear gradjenr

55-70 0 100 lsocratK:

to-n 0-->100 100-->0 linear gradienl
71-85 100 0 re-equilibration

When chromatograms arerecordedunder the prescribed
conditions, the relative retentions with reference to ibuprofen
(retention time about 26 minutes) are: impurity J, about 0.2j
impurity N, about 0.3; impurity A, about 0,9; impurity B,
about 1.08 and impurity E, about 1.11.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-to-valley ratio is at least 5.0, where
Hp is the height above the baseline of the peak due 10

ibuprofen and Ho is the height above the baselineof the
lowest point of the curve separating this peak from the peak
due to impurity B.

LIMITS

Use the chromatogram supplied with ibuprofen for peak
idemificarion EPCRS and the chromatogram obtained with
solution (5) to identify the peaks due to impurities A, J, and
N. Use thechromatogram obtained with solution (4) to
identify the peaks due to impurity E.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity E is not
greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any peakcorresponding to impurity A, JOr N is
not greater than 1.5 times the area of the principal peak in
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the chromatogram obtained with solution (2) (0.15% of
each);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%);

the sum of the areas of any secondary peaks is not greater than
7 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.7%).

Disregard any peak with an area Jess man half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions immediately
after preparation.

(1) Mix a weighed quantity afthe mixed oral suspension
containing 0.1 g of Ibuprofen with 30 mL of acetonitrile, add
a further 10 mL of acetonitrile and 10 mL of
a.OIM orthophosphon"c acid, shake vigorously, dilute to
100 mL with O.OIM orthophosphork acidand filter (Whatman
GF/C paper is suitable).

(2) 0.1 % wlv of ibuprofen BPCRS prepared by dissolving a
suitable quantity in 40 volumes of auronilrile and adding
60 volumes of O.OIMorthqphosphoric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with end-capped octadecylsilyl silica gelfor chromatography
(10 urn) (pfiondapak CI8 is suitable).

(b) Use isocratic elution. and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a deteetion wavelength of220 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

4 volumes of acetonitrile and 6 volumes of
O.OIMorthqphosphoric acid.
When the chromatograms are recorded under the prescribed
conditions the retention time of ibuprofen is about
21-minutes.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral suspension,
Appendix V G, and calculate the content of C13H1S02,

weight in volume, from the declared content of C 13H 1S0 2 in
ibuprofen BPCRS.

STORAGE
Ibuprofen Oral Suspension should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Ibuprofen.
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Ibuprofen Orodispersible Tablets
Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Ibuprofen Orodispersible Tablets contain Ibuprofen.

Thetablets comply Wilh the requirements statedunder Tablets and
with thefollowing requirements.

Content of ibuprofen, Cl3HlS02

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 0.5 g of
Ibuprofen with 20 mL of acetone, filter (Whaunan GF/C is
suitable) and evaporate the filtrate to dryness. Wash the
residue with 20 mL of water, filter and discard the filtrate.
Wash the resuJting residue with 20 mL of auroneand
evaporate to dryness. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spearum of ibuprofen (RS 186).

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix XII B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of phosphate buffer pH 7.2, at a temperature
of 37°, as the medium.

PROCEDURE

Cany out the method for liquidchromatography,
Appendix II D, using the following solutions.

(1) After 30 minutes, withdrawa sample of the medium,
filter and dilute, ifnecessary, with the dissolution medium to
produce a solution expected to contain 0.02% wlv of
Ibuprofen.

(2) 0.02% wlv of ibuprofen BPCRS in the dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octadecylsilyl silica gelfor chromatography
(10 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL pet minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 264 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

3 volumes of orthophosphork acid, 247 volwnes of waterand
750 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions, the retention time of ibuprofen is abour
7 minutes.

DETERMINATION OF CONTENT

Calculate the total content of ibuprofen, C13H1S02, in the
medium using the declared content of C 13H1S02 in
ibuprofen BPCRS.
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LIMITS

The amount of ibuprofen released is not less than 80% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 0.2 g of Ibuprofen wil:h 20 mL
of acetonitrile Rl. Add sufficient mobile phase A to produce
100 mL and filter (Whatrnan GF/C is suitable).

(2) Dilute 1 volume of solution (I) to 100 volumes with
mobile phase A. Further dilute 1 volume to 10 volumes with
mobile phase A.

(3) Dissolve 20 mg of ibuprofen BPCRS in 2 volumes of
aceumiuile RJ, add 1 volume of a 0.006% wlvsolution of
ibuprofen jmpun'ty B BPCRS in acetoniuile RJ and dilute to
10 volumes with mobile phase A.

(4) 0.0006% wlv of 4'-isoblllylamophenOlle BPCRS
(impurity E) in mobile phase A.

(5) Dissolve the contents of a vial of ibuprofen for peak
identification EPCRS in 1 mL of acetonitrile Rl and dilute to
5 mL with mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-eapped octadecy/silyl amorphous organosilica polymer for
chroma",graphy (5 pm) (XTerra MS CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 2 rot. per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of214 nm.

(I) Inject 20 J1L of each solution.

MOBILE PHASE

Mobile phase A 0.5 volume of orthophospho,;c acid,
340 volumes of autom·tn"le Rl and sufficient water to produce
1000 volumes.

Mobile phase B 0.5 volume of orthophosphom acid,
100 volumes of waterand sufficient acetonitrile RJ to produce
1000 volumes.

Time (Minutes) Mobile phase A Mobile phase B Comment
(0/0 vlv) (%vlv)

<>-25 tOO 0 isocratjc

25-55 100->0 0->100 linear gradient

55·70 0 tOO isocranc

70-11 0-> lOO 100->0 linear gradient

11-85 100 0 re-equilibrauon

When chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to ibuprofen
(retention time about 26 minutes) are: impurity J, about 0.2;
impurity N, about 0.3; impurity A, about 0.9; impurity B,
about 1.08; impurity E, about 1.11 and impurity I,
about 1.6.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-UHJailey rauo is at least 5.0, where
Hp is the height above the baseline of the peak due to
ibuprofen and Hu is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to impurity B.
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LII\HTS

Use the chromatogram supplied with ibuprofen forpeak
identification EPCRS and me chromatogram obtained with
solution (5) to identify the peaks due to impurities AJ J, and
N. Use the chromatogram obtained with solution (4) to
identify me peak due to impurity E.

In me chromatogram obtained with solution (1):

the area of any peak corresponding to impurity E is not
greater than 3 times the area of the principal peak in me
chromatogram obtained with solution (2) (0.3%);

the area of any peak corresponding to impurity 1 is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (0.2%);

the area of any peak corresponding to impurity A, J or N is
not greater than 1.5 times the area of the principal peak in
the-chromatogram obtained with solution (2) (0.15% of
each);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%);

the sum of the areas of any secondary peaks is not greater than
7 times the areaof the principal peak in the chromatogram
obtained with solution (2) (0.7%).

Disregard any peak with an area less man 0.5 times the area
of me principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chroma",graphy, Appendix 111 D, using the following
solutions.

(I) Shake a quantity of the powdered tablets containing 0.1 g
of Ibuprofen with 50 mL of the mobile phase, add sufficient
of the mobile phase to produce 100 mL and mix. Centrifuge
and dilute I volume of the supernatant liquid to 10 volumes
with the mobile phase.

(2) 0.01 % wlv of ibuprofen BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

DETERMINATION OF CONTENT

Calculate the content of ibuprofen, C13HIS02J in the tablets
from me chromatograms obtained and using the declared
content of C13H1SO, in ibuprofen BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Ibuprofen and the
following:

I. Unknown structure

Ibuprofen Tablets
Action and use
Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Ibuprofen Tablets contain Ibuprofen. They are coated.

The tablets comply with the requirements slated under Tablets and
with thefollowing requirements.

Content of ibuprofen, CUH1SO;z

95.0 to 105.0% of the staled amount.
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IDENTIFICATION
Extract a quantity of the powdered tablets containing 0.5 g of
Ibuprofen with 20 mL of acetone, filter and evaporate the
filtrate to dryness in a current of air without heating.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of ibuprofen
(RS 186).

TESTS
Dissolution
Comply with the dissolution lest for tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of phosphate bufferpH 7.2, at a temperature
of 37°, as the medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix. II D, using the following solutions.

(1) After 4S minutes, withdraw a sample of the medium,
filter and dilute, if necessary, with the dissolution medium to
produce a solution expected to contain 0.02% wlv of
Ibuprofen.

(2) 0.02% wlv of ibuprofen BPCRS in the dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octade<ylsi/yl silica gelfor chromatography
(10 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 264 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

3 volumes of ortlwphosphoric acid, 247 volumes of waterand
750 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions, the retention time of ibuprofen is about
7 minutes.

DETERMINATION OF CONTENT

Calculate the total content of ibuprofen, CnH1s02, in the
medium using the declared content of CnH1s02 in
ibuprofen BPCRS.

LIMITS

The amount of ibuprofen released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 0.2 g of Ibuprofen with 20 mL
of acetoniuile Rl, add sufficient mobile phase A to produce
100 mL and Iilter (Whatman GF/C is suitable).

(2) Dilute I volume of solution (I) to 100 volumes with
mobile phase A. Further dilute 1 volume to 10 volumes with
mobile phase A.

(3) Dissolve 20 mg of ibuprofen BPCRS in 2 mL of
acetonitrile RI, add I mL of a 0.006% wlv solution of

Ibuprofen Preparations III-80S

ibuprofen impurityB BPCRS in aceumiuiie Rl and dilute to
10 mL with mobile phase A.

(4) 0.0006% wlv of 4'-isobutylacetophenone BPCRS
(impurity E) in mobile phase A.

(5) Dissolve the contents of a vial ofibuprofenfor peak
identification EPCRS in 1 mL of acetonitrile Rl and dilute to
5 mL with mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 rom) packed
with end-capped oCladecyl.si/y1 amorphous organositica polymer for
chromatography (5 urn) (XTerra MS CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 214 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.5 volume of orthophosplwn'c acid,
340 volumes of acetonitrile RJ and sufficient water to produce
1000 volumes.

Mobile phaseB 0.5 volume of ol1hophosphoric acid,
100 volumes of waterand sufficient acetonitrile RJ to produce
1000 volumes.

Time (Minutes) MobUe phase A Mobile phase B Comment
("I. vlv) ~Ie v/v)

0-25 100 0 Isccreuc

25-55 IOO-tO O-tIOO linear gradient

55-70 0 100 isocnltic

70-71 O-tIOO IOO-tO linear gradient

71-85 100 0 re-equilibrarion

When chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to ibuprofen
(retention time about 26 minutes) are: impurity J, about 0.2;
impurity N, about 0.3; impurity A, about 0.9; impurity B,
about 1.08 and impurity E, about 1.11.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-co-valky ratio is at least 5.0, where
Hp is the height above the baseline of the peak due to
impurity Band Hu is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to ibuprofen.

LIMITS

Use the chromatogram supplied with ibuprofen for peak
identification EPCRS and the chromatogram obtained with
solution (5) to identify the peaks due to impurities A, J, and
N. Use the chromatogram obtained with solution (4) to
identify the peak due to impurity E.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity E is not
greater man 3 times the area of the principal peak In the
chromatogram obtained with solution (2) (0.3%);

the area of any peak corresponding to impurity A, J or N, i~

not greater than 1.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.15% of
each);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%);
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the sum of the areas of any secondary peaks is not greater than
7 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.1%).

Disregard any peak with an area less than 0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions.

(I) Shake a quantity of the powdered tablets containing 0.1 g
of Ibuprofen with 50 mL of the mobile phase, add sufficient
of the mobile phase to produce 100 mL and mix. Centrifuge
and dilute 1 volume of the supernatant liquid to 10 volumes
with the mobile phase.

(2) 0.01% wlv of ibuprofen BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be .used.

DETERAUNATlON OF CONTENT

Calculate the content of C13H1S02 in the tablets using the
declared content of CIJHlS02 in ibuprofen BPCRS.

LWJURITIES
The impurities limited by the requirements of this
monograph include those listed under Ibuprofen.

Ibuprofen Prolonged-release Tablets
Prolonged-release Ibuprofen Tablets

Ibuprofen Prolonged-release Tablets from different manu/lUlUrers,
whilstcomplying with the requirements of the monographJ arenot
interchangeable unless otherwise justifiedand authorised..

Acdon and use
Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Ibuprofen Prolonged-release Tablets contain Ibuprofen. They
are formulated so that the medicament is released over a
period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Ibuprofen. The dissolution profile
reflects the in 'Vivo performance which in tum is compatible
with the dosage schedule recommended by the manufacturer.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of ibuprofen) C llH1802

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 0.5 g of
Ibuprofen with 20 mL of acetoneJ filter and evaporate the
filtrate to dryness in a current of air without heating.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spearum of ibuprofen
(RS 186).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.
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(1) Disperse a quantity of the powdered tablets containing
0.2 g of Ibuprofen with 20 mL of acetonitrile R1 and add
sufficient mobile phase A to produce 100 mL

(2) Dilute I volwoe of solution (I) to 100 volumes with
mobile phase A. Further dilute 1 volume to 10 volumes with
mobile phase A.

(3) Dissolve 20 mg of ibuprofen BPCRS in 2 mL of
acetonitrile RJ, add 1 mL of a 0.006% wlv solution of
ibuprofen impurityB BPCRS in acetonitrile Rl and dilute to
10 mL with mobile phase A.

(4) 0.0006% wlv of 4'-isobutylacergphenone BPCRS
(impurity E) in mobile phase A.

(5) Dissolve the contents of a vial of ibuprofen for peak
identification EPCRS in 1 mL of acetonitrile RJ and dilute to
5 mL with mobile phase A.
CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-copped ocUJdecylsilyl amorphous organosilka polymer for
chromatography (5 pm) (XTerra MS CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 214 om.

(I) Inject 20 pL of each solution.

MOBILE PHASE

Mobile phaseA 0.5 volume of onhophosphoric acid,
340 volumes of acetonim7e Rl and sufficient water to produce
1000 volumes.
Mobile phaseB 0.5 volume of onhophosphoric acid,
100 volumes of waterand sufficient acetonitrile RJ to produce
1000 volumes.

Thne (M1oute3) Moblle phase A MobUe phose B Comment
("/0vlv) r/evlv)

0-25 100 0 isocraric
2S-55 100-+0 0-+ 100 linear gradient

5S-70 0 100 ieccratk

70-71 0-+ HlO 100-+0 linear gradient

71-85 tOO 0 re-equilibration

When chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to ibuprofen
(retention time about 26 minutes) are: impurity J, about 0.2;
impurity N, about 0.3; impurity A, about 0.9; impurity B,
about 1.08 and impurity E, about I.l I.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-co-val/ey ratio is at least 5.0, where
Hp is the height above the baseline of the peak due to
impurity Band HfJ is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to ibuprofen.

UMITS

Use the chromatogram supplied with ibuprofen for peak
identification EPCRS and the chromatogram obtained with
solution (5) to identify the peaks due to impurities A, J, and
N. Use the chromatogram obtained with solution (4) to
identify the peak due to impurity E.
In the chromatogram obtained with solution (I):
the area of any peak corresponding to impurity E is not
greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

www.webofpharma.com



2022

the area of any peak corresponding to impurity A}Jor N is
not greater than 1.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.15% of
each);
the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%);
the sum of the areas of any other secondary peaks is not
greater than 7 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.7%).

Disregard any peak with an arealess than 0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix TIl D, using the following
solutions.

(1) Shake a quantity of me powdered tablets containing 0.1 g
of Ibuprofen in 50 mL of mobile phase, add sufficient mobile
phase to product 100 mL and mix. Centrifuge and dilute
1 volume of the supernatant liquid to 10 volumes with the
mobile phase.
(2) 0.01% wlv of ibuprofen BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oetadecylsilyl silica gelfor chromatography (10 urn)
(Nucleosil CI8 is suitable).
(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 264 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASB

3 volumes of onhophosphoric acid, 247 volumes of water and
750 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions, the retentiontime of ibuprofen is about
7 minutes.

DETERMINATION OF CONTENT

Calculate the content of Cn H 1s0 2 in the tablets using the
declaredcontent ofClJHIs02 in ibuprofen BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Ibuprofen.

Ifosfamide Injection
Action and use
Cytotoxic alkylating agent.

DEFINITION
IfosfamideInjection is a sterilesolution of Ifosfamide in
Waterfor Injections or a suitableliquid. It is prepared by
dissolvingIfosfamide for Injection in the requisite amount of
a suitable liquid immediately before use.
The injeuwn complies with the requirements statedunder
Parenteral Preparations.

Ifosfamide Preparations III-807

STORAGE
IfosfamideInjectionshould be used immediately after
preparation but, in any case, within the period recommended
by the manufacturer when prepared and stored strictly in
accordance with the manufacturer's instructions.

IFOSFAMIDE FOR INJECTION
Ifosfamide for Injection is a sterile material ccnsrsnng of
Ifosfamidewith or without excipients. It is supplied in a
sealed container.
GAUT/ON Ifosfamide is Cytotoxic. Cany out theprocedures
described below exercising appropn"ate precautions.

Thecontents of thesealed container comply with the requirements
for Powders for Injections or lrfusions statedunder Parenteral
Preparations and wlih thefollowing requirements.

Content of Ifosfamide, C7HIsC12N202P
95.0 to 105.0% of the stated amount.

IDENTIFICATION
The infrared absorption spectrum, Appendix II A, is concordant
with the reference 'pIX""'" of ifosfamide (RS 42/f).

TESTS
Solution A
Dissolve 5.0 g in carbon dioxide-free waterand dilute to
50.0 mL with the same solvent.

Appearance of solution
Solution A is clear, AppendixN A, and not more intensely
coloured than reference solution Y7' Appendix N B.

Acidity or alkalinity
pH of an 8% w/v solution, 4.0 to 7.0, Appendix V L.

Related substances
A. Carry out the method for thin-layer chromawgraphy,
Appendix ill A, using the following solutions.
(1) Dissolve a sufficient quantityof the contents of the sealed
container in a mixture of equal volumes of methanol and
water to produce a solution containing 10.0% wlv of
Ifosfamide.
(2) 0.025% wlv of ifosfamide impurity A EPCRS and
0.025% wlv of chloroethylamine hydrochloride (impurity C) in a
mixture of equal volumes of methanol and water.
(3) 0.015% w/v of ifosfamide impurity B EPCRS in a mixture
of equal volumes of melhanol and water.

(4) 0.005% wlv of ethanolamine, 0.02% w/v of ifo,famUk
impurity A EPCRS and 0.08% wlv of chloroethylamine
hydrochloride (impurity C) in a mixture of equal volumes of
methanol and water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply I0 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dry at 115° for 45 minutes.
At the bottom of a chromatography tank,place an
evaporating dish containing a 0.32% wlv solution of potassium
permanganate and add an equal volume of dIlute hydrochloric
acid, close the tank and allow to stand for 10 minutes. Place
the plate whilst still hot in the tank, avoidingcontact of the
stationary phase with the solution, and close the tank. Leave
the plate in contact with the chlorinevapourfor 20 minutes.
Withdraw the plate and place it in a current of cold air until
the excess of chlorine is removed (about 20 minutes) and an
areaof coating below the points of application does not give
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a blue colour with a drop of potassium iodide and starch
solution. Avoid prolonged exposure to cold air. Immerse the
plate in a 0.1 % w/v solution of tetramethylbenzidine in ethanol
(96%) for 5 seconds. Allow the plate to dry and examine.

MOBILE PHASE

10 volumes of water, 15 volumes of methanol, 25 volumes of
acetic add and 50 volumes of dichloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (4) shows three clearly separated spots.

LIMITS

In the chromatogram obtained with solution (1) any spot
corresponding to impurity A or impurity C is not more
intense than the corresponding spot in the chromatogram
obtained with solution (2) (0.25%), any spot corresponding
to impurity B is not more intense than the corresponding
spot in the chromatogram obtained with solution (3)
(0.15 %); any other spot is not more intense than the
principal spot in the chromatogram obtained with solution
(3) (0.15%).
B. Cany out the method for thin-fayer chromatography,
Appendix III A, using the following solutions.

(1) Dissolve a sufficient quantity of the contents of the sealed
container in a mixture of equal volwnes of methanol and
water to produce a solution containing 2.0% w/v of
Ifosfamide.

(2) 0.005% wlv of ifoifamide impuniy E EPCRS and
0.005% wlv of ifosfamide impun'ty F EPCRS in a mixture of
equal volumes of meth'lnol and water.
(3) 0.0 1% wlv of ifosfamide impurity E EPCRS and
0.01% wlv of ifosfamide impurityF EPCRS in a mixtwe of
equal volumes of methanol and water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gd G.

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate dry at lISo for 45 minutes.
At the bottom of a chromatography tank, place an
evaporating dish containing a 0.32% wlv solution ofpotassium
pennanganate and add an equal volume of dl7ute hydrochlon·c
acid, close the tank and allow to stand for 10 minutes. Place
the plate whilst still hot in the tank, avoiding contact of the
stationary phase with the solution, and close the tank. Leave
the plate in contact with the chlorine vapour for 20 minutes.
Withdraw the plate and place it in a current of cold air until
the excess of chlorine is removed (about 20 minutes) and an
area of coating below the points of application does not give
a blue colour with a drop ofpotassium iodide and starch
solution. Avoid prolonged exposure to cold air. Immerse the
plate in a 0.1% wlv solution of tetramethy/benzidine in ethanol
(96%) for 5 seconds. Allow the plate to dry and examine.

MOBILE PHASE

1 volume of dichloromethane and 10 volumes of acetone.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

LIMITS

In the chromatogram obtained with solution (1) any spot
corresponding to impurity E or impurity F is not more
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intense than the corresponding spot in the chromatogram
obtained with solution (2) (0.25%).

Water
Not more than 0.5% w/w j Appendix IX.C. Use Ig.

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for unijonnity of weight,
Appendix XII Cf, Powders for Parenteral Use.

Carry out the method for liquid chromatography,
Appendix m D, using the following solutions in the mobile
phase.

(1) Dissolve a sufficient quantity of the contents of the sealed
container to produce a solution containing 0.060% wlv of
Ifosfamide.

(2) 0.060% wlv of ifosfamide BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with o<tadecylsilyl silica gd for chromatography (5 um) (Zcrbax
SB-CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of J95 nm.

(l) Inject 20 ~L of each solution.

MOBILE PHASE

A mixture of 30 volumes of acetonim"le Rl and 70 volumes of
rorban dioxide-free water.

DETERMINATION OF CONTENT

Calculate the content of ~H15C12N202Pin a container of
average content weight using the declared content of
G,H15CI2N202P in ifosfamide BPCRS.

STORAGE
The sealed container should be kept protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Ifosfamide. Related
substances test A is intended to control degradation
impurities and Related substances test B is intended to
control synthetic impurities.

Imipramine Tablets
Action and use
Monoamine reuptake inhibitor; tricyclic antidepressant.

DEFINITION
Imipramine Tablets contain Imipramine Hydrochloride.
They are coated.

The tablets comply with the requirements stated under Tablets and
with the follawing requirements.

Content ofimipramine hydrochloride, CI9Hz~2,HCl
92.5 to 107.5% of the stated amount.

IDENflFlCATION
Triturate a quantity of the powdered tablets containing
0.25 g of Imipramine HydrocWoride with 10 mL of
chlorofonn, filter, evaporate the filtrate to low volume, add
etheruntil a turbidity is produced and allow to stand.
The precipitate complies with the following tests.
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A. Me/ting point, after recrystallisation from acewne, about
172', Appendix V A.
B. Dissolve 5 mg in 2 mL of nitric acid. An intense blue
colouris produced.
C. Yields the reactions characteristic of chlorides,
Appendix VI.

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using sitkagel G as me coating substance
and a mixture of 5 volumes of hydrochkm", add, 5 volumes of
water, 35 volumes of glacial acetic acid and 55 volumes of
ethylacetate as the mobile phase but allowing the solvent
front to ascend 12 em abovethe line of application. Apply
separately to the plate I 0 ~L of each of the following
solutions prepared immediately beforeuse. For solution (1)
shake a quantity of the powdered tablets containing 0.20 g of
Imipramine Hydrochloride with three 10 mL quantities of
chlorofonn, filter the combined chloroform extracts, evaporate
to dryness and dissolvethe residue in 10 mL of methanol.
For solution (2) dilute 3 volumes of solution 0) to
100 volumes with methanol and dilute I volume of the
resulting solution to 10 volumeswith methanol. Solution (3)
contains 0.0060% wlv of iminodibenzyl in methanol. After
removal of the plate, allow it to dry for 5 minutes, spray with
a 0.5% wlv solution of potassium dichromate in sulfun·c acid
(20%) and examine immediately. In the chromatogram
obtained with solution (I) any spot corresponding to
iminodibenzyl is not more intense than the spot in the
chromatogram obtained with solution (3) (0.3%) and any
othersecondary spotis not more intense thanthe spot in the
chromatogram obtained with solution (2) (0.3%).

ASSAY
Powder 10 tablets and transfer quantitatively without loss
into 300 mL of O.IM hydnxhlori< acid. Shake for 30 minutes,
add sufficient O.IM hydrochloric acid to produce 500 mL and
filter through a fine glass microfibre filter (GFIC paper is
suitable). Dilute a suitable volume of the filtrate with
O.IM hydrochloric acid to produce a solutioncontaining
0.0025% wlv of Imipramine Hydrochloride and measure the
absorbance of the resulting solution at the maximum at
250 om, Appendix II B. Calculate the content of C,gH,.N2'
HCltaking 264 as the value of A(I %, I em) at the
maximum at 250 run.

Indapamide Tablets
Action and use
Thiazide-like diuretic.

DEFINITION
Indapamide Tablets contain Indapamide. They arecoated.

PRODUCTION
A suitable test is carried out to demonstrate that me content
of (2RSJ-2-methyl-2,3-dihydro-l H-indol-I-amine
(impurity C) is not more than 600 ppm.

The tablets comply with the requirements stated underTablets and
with thefollowing requirements.

Content of indapamide hemihydrate,
C,oH'6C iN•O•S ,%H, O
95.0 to 105.0% of the stated amount.

Indapamide Preparations 111-809

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using me following solutions.
(I) Grind a quantity of the powdered tablets containing
50 mg of Indapamide with 10 mL of acetone, mix for
15 minutes, filterthrough a fine filter paper (Whatman 42 is
suitable) and use the filtrate:
(2) 0.5% wlv of indapamide BPCRS in auto"..

CHROMATOGRAPHIC CONDITIONS

(a) Use as me coatingsilica gelF254 (Merck silica gel 60 F254
piates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 12 em.

(e) Afterremoval of the plate, dry in air and examine under
ultraviolet light (254 nm). Spray the plate with a solution
prepared by mixing 10 volumes ofpotassium iodobismuthate
solution and 20 volumes of glacial acetic acid and diluting to
100 volumes with water and examine again. Finally, spray the
plate with a 5% w/v solution of sodium nitrite in a mixtureof
equal volumes of water and ethanol (96%) and examine again.

MOBILE PHASE

20 volumes of tuetone and 80 volumesof toluene

CONFIRMATION

By each method of visualisation, the principal spot in the
chromatogram obtained with solution (I) is similar in
position, colour and intensity to thatin the chromatogram
obtained with solution (2).

B. In the Assay, the principal peakin the chromatogram
obtainedwith solution (1) corresponds to that in the
chromatogram obtainedwithsolution (2).

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XU B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 100 revolutions
per minute.
(b) Use 500 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

(I) After 60 minutes withdraw a 10-mL sample of the
medium and measure the absorbance of the filtered sample,
suitably diluted with me dissolution medium if necessary, at
the maximaat 240 run and at 275 om, Appendix Il B, using
O.IM hydrochloric add in the reference cell.

(2) Measure the absorbance of a reference solutionprepared
by diluting I volume of a 0.10% wlv solution of
indapamide BPCRS in methanol to 200 volumeswith
O.IM hydrochloric add using O.IM hydrochloric acidin the
reference cell.

DETERMINATION OF CONTENT

Calculate the total content of indapamide hemihydrate,
Cl-sH"16ClN.30.3S//2H20, in the medium using the differences
in absorbance at 240 om and at 275 om and using the
declared content of C,oH'6C1N.O,S in indapamide BPCRS.
Each mg of CI6HI6CIN30.3S is equivalent [0 1.0246 mg of
CI~16ClN303S,%H20. The amountof indapamide
hemihydrate released is not less than 75% of the stated
amount.
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Related substances
Carry out the method for liquid chromatography,
Appendix III D, protected fromlight, using the following
solutions.

(I) Mix 10 whole tablets with 70 mL of ,thanol (96%), mix
mechanically until the tablets have disintegrated and continue
mixingfor 2 hours. Add sufficient ethanol (96%) [Q produce
100 mL, mix and centrifuge. Dilute the supernatant liquid
with the mobile phase to produce a solutioncontaining
0.005% w/v of Indapamide.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobilephase and further dilute 1 volumeof this solution to

10 volumes with the mobile phase.
(3) Dilute I volume of a 0.00025% wlv solution of
indapamide impuniy B BPCRS in ethanol (96%) to
10 volumeswith the mobile phase.
(4) Dilute I volume ofa 0.00025% wlv solution of 4-<:/Uoro
3-sulfamoylb,nzoic acidin ,thanol (96%) to 10 volumes with
the mobilephase.
(5) Mix one volume of solution (1), one volume of a
0.00025% wlv solution of indapamide impurity B BPCRS in
ethanol (96%) and I volume of a 0.00025% wlv solution of
4-<:/Uoro-3-sulfamoylbenzol< acidin ,thanol (96%) and add
7 volumes of the mobile phase.

CHROMATOGRAPH [C CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with octad<cylsilyl silica gelfor chromatography (5 urn)
(Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.6 mLper minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 240 om.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

6 volumes of a solutioncontaining 5%wlv of sodium dodecy/
sulfate and 3%vlv of glacial acetic acid, 10 volumes of
tn"elhylamine, 20 volumes of butan-2-o1, 310 volumes of
acetonitrile and 690 volumes of water, the mixture being
adjusted to pH 3.0 with onhophosphoric acid.

SYSTE!MSUlTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (5), the retention of impurity B relative to
indapamide is about 1.7 and the retention of 4-ehloro-3
sulfamoylbenzoic acid relative to indapamide is about 0.3.

UMITS

In the chromatogram obtained with solution (I):

the area of anypeak corresponding to impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (0.5%);

the area of anypeak corresponding to a-chlcro-a
sulfamoylbenzoic acid is not greater than0.4 times the area
of the principal peakin the chromatogram obtained with
solution (4) (0.2%);
the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.1%).

The sum of the impurities, excluding impurity B, is not
greater than 0.3%.
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Disregard any peakwith an area less than half the area of the
principal peakin the chromatogram obtained withsolution
(2) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, protected fromlight, using the following
solutions.
(I) Mix 10 whole tablets with 70 mL of ,thanol (96%), mix
mechanically until the tablets have disintegrated and continue
mixingfor 2 hours.Add sufficient ethanol (96%) to produce
100 mL, mix and centrifuge. Dilute the supernatant liquid
with the mobilephase to produce a solution containing
0.005% wlv ofIndapamide.
(2) Dilute 1 volumeof a 0.025% wlvsolution of
indapamide BPCRS in erhanol (96%) to 5 volumes with the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the content OfC16H16CIN303S,'hHzO in the
tablets from the chromatogram obtainedusing the declared
content of C,oH'6C1N,O,S in indopamide BPCRS. Each mg
of CI6H'6CIN,O,S is equivalent to 1.0246 mg of
C,oH16C1N,O,S,\I,H20.

STORAGE
Indapamide Tablets should be protected from light.

IMPURlTffiS
The impurities limitedby the requirements of this
monograph include impurities B and C listedunder
Indapamide and the following:

°
~OH

ClAY
0=8=0,

NH2

1. 4-chloro-3-sulfamoylbenzoic acid

Indapamide Prolonged-release Tablets
Prolonged-release Indapamide Tablets

Indopamide Prolonged-release Tablets /rom different
manufacturers, whilst complying with the requirements of the
monograph, arenot interchangeable unless otherwise justified and
authorised.

Action and use
Thiazide-like diuretic.

DEFINITION
Indapamide Prolonged-release Tablets containIndapamide.
They areformulated so that the medicament is released over
a periodof several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Indapamide. The dissolution profile
reflects the in vivo performance which in tum is compatible
with the dosageschedule recommended by the manufacturer.
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A suitable test is carried our to demonstrate thatthe content
of (2RS)-2-methyl-2,3-dihydro-IH-indol-I-amine
(impurity C) is not more than 600 ppm.

The tablets romply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of indapamlde, C16H16CIN30"S
95.0 to I05.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-klyer chromatography,
Appendix ill A, using the following solutions.
(1) Grind a quantity of the powdered tablets containing
50 mg of Indapamide with 10 mL of acetone, mix for
15 minutes, filter (Whatman 42 is suitable) and use the
filtrate.

(2) 0.5% wlv of indapamide BPCRS in ""'tone.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating TLC silica gelF". (Merck silica gel 60
F2 54 plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

.(d) Develop the plate to 12 ern.
__ (e) Mer removal of the plate, allow it to dryuntil the solvent

has evaporated and examine under ultraviolet light (254 nm).
Spray the platewith a solution prepared bymixing
IO volumesof potassium iodobismuthare solution and
20 volumesof glacial acetic add and diluting to 100 volumes
with water and examineagain. Finally) spray the platewith a
5% wlv solutionof sodium nitrite in a mixture of equal
volwnes of water and ethanol-(96%) and examine again.

MOBILE PHASE

20 volumes of atet<me and 80 volumes of toluene.

CONFIRMATION

By each method of visualisation, the principal spot in the
chromatogram obtainedwith solution (1) is similar in
position, colourand intensity to that in the chromatogram
obtained with solution (2).

B. In the Assay) the retention time of the principal peakin
the chromatogram obtainedwith solution (I) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liqmachromatography,
Appendix ill D, protected from light, using the following
solutions prepared immediately beforeuse.
(I) To a quantity of the powdered tablets containing 25 mg
of Indapamide add 70 mL of ethanol (96%) and mix
mechanically for 2 hours. Add sufficient ethanol (96%) to
produce 100 ml., mix and centrifuge. Dilute the supernatant
liquidwith the mobile phase to produce a solutioncontaining
0.005% wlv of Indapamide.

(2) Dilute I volume of solution (I) to 10 volumes with the
mobile phaseand further dilute 1 volumeof thissolution to
100 volumes with the mobile phase.
(3) Dilute I volume of a 0.00025% wlv solution of
indapamide impwiryB BFCRS in ethanol (96%) to
10 volumeswith the mobile_phase.
(4) Dilute I volume of a 0.00025% wlv solution of 4-<hlor<>
3-sulJamoylbenzoic acidin ethanol (96%) to 10 volumes with
themobile phase.

Indapamide Preparations III-811

(5) Mix I volume of solution (I), I volume of a
0.00025% w/v solutionof indapamide impun·ty B BPCRS in
ethanol (96%) and I volume of a 0.00025% wlv solution of
4-<hloro-3-sulJamoylbenzoic acidin ethanol (96%) and add
7 volumes of the mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 um)
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 1.6 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 240 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

6 volwnes of a solution containing 5% w/v of sodium dodecyl
sulfate and 3%v/v of glacial acetic acid) 10 volumes of
triethylamine) 20 volwnes of buton-2-o1) 310 volumes of
acetonitrile and 690 volumes of water, the mixture being
adjusted to pH 3.0 with onhophosphonc acid.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (5») the retention time of impurity B relative to
indapamide is about 1.7 and the retention time of 4-chloro
3-sulfamoylbenzoic acid relative to indapamide is about 0.3.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to impurity B is not
greater than twice the area of the peakin the chromatogram
obtained with solution (3) (1.0%);

the area of any peakcorresponding to -t-chloro-j
suifamoyJbenzoic acid is not greater than the area of the peak
in the chromarogram obtained with solution (4) (0.5%);

the areaof any othersecondary peak is not greater than
5 times the area of the peakin the chromatogram obtained
with solution (2) (0.5%);

the sum of the impurities is not greater than 1.5%.

Disregard any peakwithan area less than the area of the
principal peak in the chromatogram obtained withsolution
(2) (0.1 %).

Uniformity of Content
Tablets containing less than 2 mg of Indapamide comply
with the requirement stated underTablets using the
following method of analysis. Carry out the method for liquid
chromatography, Appendix ill D, protected from light, using
the following solutions.
(I) Add 5 mL of ethanol (96%) to one whole tablet and mix
mechanically for 2 hoursand centrifuge. Dilute 1 volumeof
the supernatant liquid to 5 volumes with the mobile phase.
(2) Dilute I volume of a 0.03% wlv solution of
indapamide BFCRS in ethanol (96%) to 5 volumes with the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of C••H 1.C1N30 3S in each tablet
using the declared contentof CIJf16CIN303S in
indapamide BFCRS.
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ASSAY
For tablets containing less than 2 mg and/or less than
2% wlw of Indapamide
Use the average of the individual results determined in the
test for Uniformity of content.

For tablets containing 2 mg or more and 2% uv'w or
more ojlndapamide
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, protected from light,
using the following solutions.
(1) To a quantity of the powdered tablets containing 25 mg
of Indapamide add 70 mL of ethanol (96%) and mix
mechanically for 2 hours. Add sufficient ethanol (96%) to
produce 100 ml., mix and centrifuge. Dilute the supernatant
liquidwith the mobile phase to producea solution containing
0.005% w/v of Indapamide.

(2) Dilute 1 volume of a 0.025% wlv solution of
indapamide BPCRS in ethanol (96%) to 5 volumes with the
mobile pbase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of Cl6H16CIN303S in each tablet
usingthe declared contentof CIJl16ClN303S in
indapamide BPCRS.

STORAGE
Indapamide Prolonged-release Tablets should be protected
from light. .

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities B and C listed under
Indapamide and the following;

o

~OH
CI~

SO,NH,

1. 4-chloro-3-sulfamoylbenzoic acid

Indometacin Capsules
Action and use
Cydo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Indometacin Capsules containIndometacin,

Thecapsules complywith the requirements staid under Capsules
and with 'he fol/gwing requirements.

Content of indometacin, Cl~16ClNO..
90.0 to 1l0.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the contentsof the capsules
containing 0.1 g of Indometacin with 5 mL of chlorofoml,
filter and evaporate the filtrate to dryness. Dry the residue at
60° at a pressure not exceeding 0.7 kPafor 1 hour.
The infrared absorption spearum of the residue, Appendix IT A,
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is concordant with the reference spectrum of indometacin
(RS 187).

B. The ligh'absorption, Appendix II B, in the range 300 to
350 runof the solution obtained in the Assay exhibits a
maximum only at 320 nm.
C. Mix a quantity of the contents of the capsules containing
25 mg of Indometacin with 2 mL of waterand add 2 mL of
2M sodium hydroxide. A bright yellow colouris produced
which fades rapidly.

TESTS
DIssolution
Comply with the requirements for Monographs of Ute British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII Bl.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL of phosphate buffer pH 7.2, at a temperature
of 37°, as the medium.

PROCEDURE

(I) Withdraw a 10 mL sample of the medium and measure
the absorbance of the filtered sample, suitably diluted with the
dissolution medium if necessary, at the maximum at 320 nm,
Appendix II B using phosphate bufferpH 7.2 in the reference
cell.

DETERMINATION OF CONTENT

Calculate the total contentof indometacin, C19HI6ClN04, in
the medium laking 196 as the value of A(1 %, I em) at the
maximum at 320 om.

Related substances
Carry out the method for thin-layer <hromategraphy,
Appendix ill A, usingthe following solutions.
(I) Shake a quantity of the contents of the capsules
containing 0.10 g ofIndometacin with 5 mL of chloroform,
filter and use the filtrate.
(2) Dilute 1 volume of solution (I) to 200 volumes with
<hloro/onn.

CHROMATOGRAPHIC CONDITIONS

(a) Use a suspension of silica gel HF254 in a 4.68% wlv
solution of sodium dihydrogen orthophosphate to coat theplate.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

30 volumes ofpetroleum spiri' (boiling range, 6(1' '08(1') and
70 volwnes of ether.

UMITS

Any secondary jpot in the chromatogram obtained with
solution (1) is not more intense thanthe spot in the
chromatogram obtained with solution (2).

ASSAY
To a quantity of the mixed contents of 20 capsules
containing 50 mg of Indometacin add 10 mL of water and
allow to standfor 10 minutes, swirling occasionally.
Add 75 mL of methanol, shake well, add sufficient methanol
to produce 100 mL and filter if necessary. To 5 mL of the
filtrate add sufficient of a mixture of equalvolumes of
methanol and phosphate buffer pH 7.2 to produce 100 mL.

,-,
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Measurethe absorbance of me resulting solution at the
maximum at 320 nm, Appendix II B. Calculate the content
of C'9H16CINO. taking 193 as the value of A(I%, I em) at
the maximum at 320 nm.

Indometacin Suppositories
Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Indometacin Suppositories containIndometacin ln. a suitable
suppository basis.
Thesuppositories comply with the requirements statedunder Rectal
Preparations and with thefollowing requirements.

Content of indometacin, CI9H16CINO"

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Dissolve a quantity of the suppositories containing 0.1 g
of Indometacin as completelyas possiblein 50 mL of hot
water, filter, wash the residue with hot waterand allow to dry
in air. Dissolve the residuein 5 mLof chlar%nnand
evaporate to dryness. The infrared absorption spectrum of the
final residue,AppendixII A, is concordant with the reference
spectrum of Indometacin (RS 187).
B. Shake a quantity of the suppositories containing 25 mg of
Indometacin with 5 mL of warer until the basis dissolves;
a white suspensionis produced. Add 2 mL of 2M sodium
hydroxide; a bright yellow colour is produced which fades
rapidly.

TESTS
Disintegration
Carry out the disintegrauon testfor suppositories and pessaries,
Appendix xn A2, using a weighed suppository and phospbau
bufferpH 6.8 in place of waterand operating the apparatus
for 90 minutes. At the end of thisperiodremovethe
suppository, dry with filter paper and weigh. Repeat the
operation with two further weighed suppositories. Not less
than75% of each suppository is dissolved.

Related substances
Carryout the method for liquid chromarography,
Appendix III D, using the following freshly prepared
solutions. For solution (1) dilute 3 volumes of solution (2) to
100 volumes with the mobile phase. For solution (2) powder
or cut into small pieces a suitable numberof the
suppositories, dissolve a quantity containing 0.1 g of
Indometacin in sufficient methanol to produce 50 mL.
The chromatographic procedure may be carried out using
(a) a stainless steel column (30 em x 3.9 mm) packed with
octadecy1si1yl silica gelfor chromatography (10 pm) (pBondapak
CI8 is suitable), (b) a mixture of40 volumes of 0.2% vlv
solution of orrhophosphon'c add and 60 volumesof methanol as
the mobile phase with a flow rate of 2 mL per minuteand
(c) a detection wavelength of 320 om.

The column efficiency, determined using the principal peak in
the chromatogram obtainedwithsolution (1), should be not
less than 7500 theoretical platesper metre.
The sum of the areas of any secondary peaks that elute before
the principal peak in the chromatogram obtained with
solution (2) is not greater than the area of the peak in the
chromatogram obtainedwith solution(1).

Indoramin Preparations III-813

Repeat the procedure but using the following freshly
prepared solutions and a detection wavelength of 240 run.
For solution (3) dilute 10 volumes of solution (2) to
20 volumes with the mobile phase. Solution (4) contains
0.001% wlv of 4-<hlorobenzoic acid in the mobilephase. In the
chromatogram obtained with solution (3) the sum of the
areas of any secondary peaks that elute before the principal
peak, other than those determined in solution (2), is not
greater than the area of the peak in the chromatogram
obtained with solution (4).

ASSAY
Weigh 10 suppositories and powder or cut into small pieces.
To a quantity containing 0.1 g of Indometacin add 50 mL of
methanol, shake until dispersion is complete and, if necessary,
filter. To 2 mL add sufficient of a mixture of equal volumes
of methanol and phosphate bufferpH 7.Z to produce 100 mL.
Measure the absorbance of the resulting solutionat the
maximum at 318 run, Appendix II B. Calculate the content
of C I9H,.CINO. taking 193 as the value of A(l %, I em) at
the maximum at 318 run.

Indoramin Tablets
Action and use
Alphaj-adrenocepror antagonist.

DEFINITION
Indcramin Tablets containIndoramin Hydrochloride. They
arecoated.
The rablets oomply with the requirements Stated under Tablets and
wilh thefollowing requirements.

Content of lndoramin, C22H1sN30
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shakea quantity of the powdered tablets containing the
equivalent of 0.1 g of indoramin with 25 mL of water for
5 minutes, filter (Whatman GF/C paperis suitable),make
the filtrate alkaline with 2M sodium hydroxide and extract with
20 mL of dichloromethane. Wash the extracts with two 10 mL
quantities of water,dry by shaking with anhydrous sodium
sui/ate and evaporate to dryness using a rotary evaporator.
The i'nfrared absorpuOn spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of indoramin
(RS 188).

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix m A, using a silica gel F254 precoated plate
(Merck silica gel '60 F254 plates aresuitable) and a mixture of
I volume of IBM ammonia" 20 volumes of absolute erhanol
and 79 volumes of toluene as the mobile phase. Apply
separately to the plate 10 pL of each of the following
solutions. For solution (I) add 10 mL of ethanol (96%) to a
quantity of the powdered tablets containing the equivalent of
0.1 g of indoramin, shake for 30 minutes and filter.
For solution (2) dilute I volume of solution (I) to
200 volumes with ethanol (96%). For solotion (3) dilute
I volume of solution (2) to 5 volumes with ethanol (96%).
Afterremoval of the plate, allow it to dry in a current of
warm airand examine it underultraviolet light (254 nm).
Any secondary spot in the chromatogram obtainedwith
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (0.5%) and not
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more than one such spot is more intense than the spot in the
chromatogram obtained with solution (3) (0.1%). Disregard
any spot remaining on the line of application.

Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissoluticn testfor tablets and capsules,
Appendix XII BI, using Apparatus 2. Use 900 mL of O.IM
hydrochloric acid as the medium and rotate the paddle at
50 revolutions per minute. Withdraw a sample of 10 mL of
the medium. Measure the absorbance of a layer of suitable
thickness of the filtered sample, suitably diluted if necessary,
at the maximum at 280 run, Appendix II B. Calculate the
total content of indoramin, C22H2~30J in the medium
taking 186 as the value of A(l %, 1 em) at the maximum at
280 run.

ASSAY
Shake 10 whole tablets with 50 mL ofO.lM hydrochloric acid
until the tablets have disintegrated, add 300 mL of ethanol
(96%) and mix with the aid of ultrasound for 10 minutes,
shaking occasionally. Add sufficient ethanol (96%) to produce
500 mL, filtet (Whatman GF/C paper is suitable), dilute the
filtrate with ethanol (96%) to contain 0.005% wlv of
indoramin and measure the absorbance of the resulting
solution at the maximum at 280 run, Appendix IT B.
Calculate the content of C22H25N30 taking 186 as the value
of A(1%, 1 em) at the maximum at 280 nm.

STORAGE
Indoramin Tablets should be protected from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of indoramin.

Inositol Nicotinate Tablets
Action and use
Vasodilator.

DEFINITION
Inositol Nicotinate Tablets contain Inositol Nicotinate.

The tablets comply with the requirements stated under. Tablersand
with thefollowing requirements.

Content of inositol nicotinate, C4zH3oN6012
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 1 g of
Inositol Nicotinate with 30 mL of a mixture of 9 volumes of
chlorofonn and 1 volume of methanol) filter and evaporate to
dryness. The infrared absorption spearum of the residue,
Appendix II 'A,is concordant with the reference spearom of
inositol nicotinate (RS 190). Retain the remainder of the
residue for use in the Related substances test.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets and Ulpsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Appararus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of 1M hydrochlori< acid, at a temperature of
37°, as the medium.
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PROCEDURE

(1) After 45 minutes withdraw a 20 mL sample of the
medium and filter.

(2) Measure the absotbtmce of the filtrate, Appendix II B,
diluted with 1M hydrochloric acid if necessary, at the
maximum at 262 om using 1M hydrochloric acid in the
reference cell.

DETERMINATION OF CONTENT

Calculate the total content of inositol nicotinate,
C4zH3oN601Z, in the medium taking 398 as the value of
A(l %, I em) at the maximum at 262 nm.

Free nicotinic acid
To a quantity of the powdered tablets containing I g of
Inositol Nicotinate add 75 mL of water, shake for 15 minutes
and titrate with O.02M sodium hydroxide VS using
phenolphthalein solution R1 as indicator. Not more than
1.0 mL of O.02M sodium hydroxide VS is required to produce
the first pink colour.

Related substances
Carry out the method for thin-layer chromawgraphy,
Appendix m A, using the following solutions.

(1) 5.0% w/v of the residue obtained in test A for
Identification in a mixture of I volume of methanol and
9 volumes of chloroform.
(2) 0.075% wlv of the residue obtained in test A for
Identification in a mixture of 1 volume of methanol and
9 volumes of chloroform.
(3) 0.050% wlv of the residue obtained in test A for
Identification in a mixture of 1 volume of methanol and
9 volumes of chloroform.

CHROMATOGRAPHIC CONDITIONS

(a) Use as a plate 200 mm x 200 mm in size and silica gel
GFZ54 as the coating substance.

(b) Use the mobile phase as described below for the first
development.

(c) Apply to the bottom right-hand comer of the plate 5 ~L

of solution (I).

(d) Develop the plate to 12 cm.

(e) After removal of the plate, allow it to dry in air and tum
the plate through 90° in a clockwise direction.

(f) Use the mobile phase as described below for the second
development.

(g) Apply separately to the bottom right-hand comer of the
plate, and to the right of the solvent front, 5 J1L of solutions
(2) and (3).

(h) After removal of the plate, allow it to dry in air and
examine under ultraviolet light (254 nm).

MOBILE PHASB

For the first development: 10 volumes of methanol and
90 volumes of chloroform.
For the second development: 5 voJumes each of glacial acetic
acid, ethanol. (96%) and waterand 50 volumes of ethylacetate.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (1.5%) and not
more than one such spot is more intense than the spot in the
chromatogram obtained with solution (3) (1%).

ASSAY
Weigh and powder 20 tablets. To a quantity of the powdered
tablets containing 0.25 g of Inositol Nicotinate add 50 mL of
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anhydrous acetit add, heat (Q boiling and allow to cool. Cany
out Method I for non-aqueous titration, Appendix VITI A,
using I-naphtho/benzein solution as indicator. Each mL of
O.IM perch/om acid VS is equivalent to 13.51 mg of

C42H3oN60 12 '

Injectable Insulin Preparations
Insulin Preparations

(Ph. Eur. mcmograph 0854)
Theprovisions of this monograph apply10 sterile preparations of
Human Insulin and its analogues, Bovine Insulin and Porcine
Insulin.
Theprovisions of thismonograph apply to Injectable Insulin
Preparations listed below.
Forpreparations of Human Insulin, the label Slales the approved
code in lower case letters indicoiioe of the method of production.

Preparations
Biphasic Isophane Insulin Injection

Insulin Injection

Insulin Aspart Injection

Insulin Lispro Injection

Insulin Zinc Suspension

Insulin Zinc Suspension (Amorphous)

Insulin Zinc Suspension (Crystalline)

Isophane Insulin Injection

Protamine Zinc Insulin Injection

Biphasic Insulin Aspart Injection
PhE" __~ _

Injutable insulin preparations oomply with the requirements for
Injeui'ons prescn'bed in the monograph Parenteral preparations
(0520).

DEFINITION
Injectable insulin preparations are sterile preparations of
Insulin, human (0838) or Insulin, porcine (1638). They
contain not less than 90.0 per cent and not more than the
equivalent of 110.0 per cent of the amount of insulin stated
on the label. They are either solutions or suspensions or they
are prepared by combining solutions and suspensions.

PRODUCTION
The methods of preparation are designed to confer suitable
properties with respect to the onset and duration of
therapeutic action.

The following procedures are carried out in a suitable
sequence, depending on the method of preparation:
- addition of suitable antimicrobial preservatives;
- addition of a suitable substance or substances to render

the preparation isotonic with blood;
- addition of a suitable substance or substances to adjust

the pH to the appropriate value;
- determination of the strength of the insulin-containing

component or components followed, where necessary, by
adjustment so that the final preparation contains the
requisite number of International Units per millilitre;

- sterilisation by filtration of the insulin-containing
component or components; once this procedure hasbeen
carried out all subsequent procedures are carried out
asepticaUy using materials that have been sterilised by a
suitable method.
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In addition, where appropriate, suitable excipients are added
and suitable procedures carried out to confer the appropriate
physical form on the insulin-containing component or
components. The final preparation is distributed aseptically
into sterile containers which are closed so as to exclude
microbial contamination.

TESTS
pH (2.2.3)
The pH of the solution or suspension is 6.9 to 7.8, unless
otherwise prescribed in the specific monograph.

Insulin in the supernatant
For injectable insulin preparations that are suspensions, not
more than 2.5 per cent of the total insulin content, unless
otherwise stated. Centrifuge 10 mL of the suspension at
1500 g for 10 min and carefully separate the supernatant and
the residue. Determine the insulin content of the supernatant
(S) by a suitable method, for example using the
chromatographic conditions described under Assay. Calculate
the percentage of insulin in solution using the following
expression:

100S

T

where T is the total insulin content determined as described
under Assay.

hnpurities with molecular masses greater than that of
insuIln
Examine by size-exclusion chromatography (2.2.311).

Tesl sdution Add 4 ~L of 6 M hydrochlori< acid R per
millilitre of the preparation to be examined, whether a
suspension or a solution, to obtain a clear acid insulin
solution. When sampling a suspension, agitate the material
prior to sampling in order to obtain a homogeneous sample.
H a suspension does not tum clear within 5 min of the initial
addition of hydrochloric acid, add small aliquots of acid (less
than 4 J.lL per millilitre) until a solution is obtained.
Preparations with concentrations higher than 100 IU/mL
need 10 be diluted with 0.01 M hydrochlori< add 10 avoid
overloading the column with insulin monomer.

ResolutUm solution Use a solution of insulin (approximately
4 mwmL), containing more than 0.4 per cent of high
molecular mass proteins. An injectable insulin preparation,
whether a solution or a suspension, that has been clarified
with a sufficient amount of 6 M hydrochloric acid R,
containing the indicated percentage of high molecular mass
proteins, or a solution prepared from insulin, dissolved in
0.01 M hydrochloric acid, may be used. Insulin containing the
indicated percentage of high molecular mass proteins may be
prepared by allowing insulin powder to stand at room
temperature for about ten days. ,

Maintain the solutions at 2 °C to 10°C and use ~thin 30 h
(soluble insulin injection) or 7 days (other insulin
preparations). If an automatic injector is used, maintain the
temperature at 2 °C to 10°C.

The chromatographic procedure may be carried out using:
- a column 0.3 m long and at least 7.5 mm in internal

diameter packed with hydrophilic silica gelfor
chromatography R (5 ~ to 10 um) ofa grade suitable for
the separation of insulin monomer from dimers and
polymers;

- as mobile phase at a flow rate of 0.5 mUmin a mixture
consisting of 15 volumes ofglacial acetic add R,
20 volumes of amonilri/e Rand 65 volumes of a 1.0 gIL
solution of arginine R; filter and degas;
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- as detector a spectrophotometer set at 276 nm.

Equilibration of thecolumn Before using a new column for
chromatographic analysis, equilibrate by repeated injections
of an insulin solution containing high molecular mass
proteins. This can be done by at least 3 injections of the
resolution solution. The column is equilibrated when
repeatable results are obtained from 2 subsequent injections.
If protamine-containing samples are to be analysed, the
equilibration of the column is performed using a solution
containing protamine,

Inject 100 J.lL of the resolution solution. When the
chromatograms are recorded WIder the prescribed conditions,
the retention times are: polymeric insulin complexes or
covalent insulin-protamine complex: about 13 min to
17 min, covalent insulindimer: about 17.5 min, insulin
monomer: about 20 min, salts: about 22 min. ITthe sample
solution contains preservatives, for example methyl paraben,
m-cresol or phenol, these compounds elute later. The test is
not valid unless the resolution, defined by the ratio of the
height of the dimer peak to the height above the baseline of
the valley separating the monomer and dimer peaks, is
at least 2.0.
Inject 100 ~L of the test solution. Record the chromatogram
for approximately 35 min. In the chromatogram obtained,
the sum of the areas of any peak with a retention time less
than that of the insulin peak is not greater than 3.0 per cent
(protamine containing preparations) or 2.0 per cent (non
protamine containing preparations) of the total area of the
peaks. Disregard any peak with a retention time greater than
that of the insulin peak.

Related proteins
Examine by liquid chromatography (2.2.29) as described
under Assay, following the elution conditions as described in
the table below:

Too. Mobile phase A Mobile phase B Comment
(min) (per cent JlIV) (per cent JlIV)

0·30 .2 58 iSOCI'll ric

30 ~ 44 42 ---> 11 58 ---> 89 linear gradient

44 - 50 II 89 isocratic

Maintain the solutions at 2 °C to 10 °C and use within 24 h.
Perfonn a system suitability check (resolution, linearity) as
described under Assay. H necessary, the relative proportions
of the mobile phases may be adjusted to ensure complete
elution of A21 desamido porcine insulin before
commencement of the gradient. The profile of the gradient
may also be adjusted to ensure complete elution of all insulin
related impurities.

Inject 20 f.lL of the test solution and 20 J.1L of either
reference solution (a), for insulin preparations containing
100 1U/mL, or reference solution (b), for insulin preparations
containing 40 IU/mL. Ifnecessary, adjust-the
injection volume to a volume between 10 pI. and 20 pL in
accordance with the results obtained in the test for linearity
as described under Assay. Record the chromatograms for
about 50 min. If necessary, make further adjustments to the
mobile phase in order to ensure that the antimicrobial
preservatives present in the test solution are well separated
from the insulin and show a shorter retention time. A small
reduction in the concentration of acetonitrile increases the
retention time of the insulin peaks relatively more than those
of the preservatives. In the chromatogram obtained with
either reference solution (a), or reference solution (b), as
appropriate, A21 desamido insulin appears as a small peak
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after the principal peak and has a retention time of about 1.3
relative to the principal peak, due to insulin. In the
chromatogram obtained with the test solution, the area of the
peak due to A21 desamido insulin is not greater than
5.0 per cent of the total area of the peaks; the sum of the
areas of any other peaks, apart from those due to insulin and
A21 desamido insulin is not greater than 6.0 per cent of the
total area of the peaks. Disregard the peaks due to the
preservatives and protamine (early eluting peaks).

Total zinc
Not more than the amount stated in the individual
monograph, determined by atomic absorption spectrometry
(2.2.23, Mellwd 1).

Use thefollowing method, unless otherwise prescribed in the specific
monograph.

Testsolution Shake the preparation gently and dilute
a volume containing 200 lU of insulin to 25.0 mL with
0.01 M hydrochloric acid. Dilute if necessary to a suitable
concentration of zinc (for example, 0.4 ug to 1.6 ~g of Zn
per millilitre) with 0.01 M hydrochloric acid.
Reference solutions Use solutions containing 0.40 ug,
0.80 ug, 1.00 ug, 1.20 ~g and 1.60 ~g of Zn per millilitre,
freshly prepared by diluting zinc standard sduuon (5 mglmL
Zn) R with 0.01 M hydrochloric acid.

Measure the absorbance at 213.9 nm using a zinc hollow
cathode lamp as source of radiation and an air-acetylene
flame of suitable composition (for example II L of air and
2 L of acetylene per minute).

Zinc in solution
Where applicable, not more than the amount stated in the
individual monograph, determined by atomic absorption
spectrometry (2.2.23, Method 1).

Testsolution Centrifuge the preparation to be examined and
dilute I mL of the clear supernatant obtained to 25.0 mL
with waterR. Dilute ifnecessary to a suitable concentration
of zinc (for example 0.4 ~g to 1.6 ~g of Zn per millilitre)
with water R.

Reference solutions Use solutions containing 0.40 ~g,

0.80 ~g, 1.00 ~g, 1.20 ug and 1.60 ~g of Zn per millilitre,
freshly prepared by diluting zinc standard solution (5 mglmL
Zn) R with 0.01 M hydrochloric acid.
Measure the absorbance at 213.9 om using a zinc hollow
cathode lamp as source of radiation and an air-acetylene
flame of suitable composition (for example II L of air and
2 L of acetylene per minute).

Bacterial endotoxin. (2.6.14)
Less than 80 IU per 100 IU of insulin.

ASSAY
Examine by liquid chromatography (2.2.29).

Test'olution Add 4 ~L of 6 M hydrochloric acidR per
millilitte of the preparation to be examined, whether a
suspension or a solution, to obtain a clear solution. When
sampling a suspension) shake the material prior to sampling
in order to obtain a homogeneous sample. H a suspension
does not tum clear within 5 min of the initial addition of
acid, add small ahquots of acid (lesa than 4 ~L per millilitre)
until a solution is obtained. For a preparation containing
more than 100 1U/mL, an additional dilution with 0.01 M
hydrochlork acid is necessary to avoid overloading the column.

Reference solution (a) Dissolve, as appropriate, the contents
of a vial of human insulin CRS or pqrcine insulin CRS in
0.01 M hydrochloric acid to obtain a concentration of
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4.0 mglmL. Reference solution (a) is usedfor the assayof insulin
preparations containing 100 IUlmL.
Reference solution (b) Dilute 4.0 mL of reference solution (a)
to 10,0 mL with 0,01 M hydrochloric acid. Reference
solution (b) is usedfor the assayof insulin preparatkms conMining
40IUlmL.
Reference solution (c) Dissolve the contents of a vial of
hmnon insulin CRS in 0.01 M hydrochloric acid to obtaln a
concentration of 4.0 mglmL.
Reference solution (d) Dissolve the contents of a vial of
insulin porcine for system suitability CRS in 0.01 M hydrochloric
acid to obtain a concentration of 4 rnglmL.

Reference solution (e) Dilute 1.0 mL of reference solution (a)
to 10.0 mL with 0.01 M hydrochloric acid.
Reference solution (J) Dilute 1.0 mL of reference solution (b)
to 10.0 mL with 0.01 M hydrochloric acid.
Resduiionsolution Mix 1.0 mL of reference solution (c) and
1.0 mL of reference solution (d).

Maintain the solutions at 2 °C to 10°C and use within 48 h.
If an automatic injector is used, maintain the temperature at
2 °C to 10°C.
The chromatographic procedure may be carried out using:
- a stainless steel column 0.25 m long and 4.6 mm in

internal diameter packed with oCladecy1si1y1 sili", gelfor
chromatography R (5 um),

- as mobile phase at a flow rate of I m1Jrnin the following
solutions prepared and maintained at a temperature not
lower than 20°C:

Mobile phase A Dissolve 28.4 g of anhydro",sodimn sulfa" R
in water for chromatography R and dilute to 1000 mL with the
same solvent; add 2.7 mL ofphosphon'c acid R; adjust the pH
to 2.3, if necessary, with ethanolamine R; filter and degas;

Mobile phaseB Mix 550 mL of mobile phase A with
450 mL of acetonitrile Rl, Warm the solution to a
temperature not lower than 20°C in order to avoid
precipitation (mixing of mobile phase A with acetonitrile is
endothermic); filter and degas;
- as detector a spectrophotometer set at 214 om;

maintaining the temperature of the column at 40°C.

Elute with a mixture of 42 volumes of mobile phase A and
58 volumes of mobile phase B, adjusted if necessary.

Inject 20 ~L of the resolution solution and 20 II!.of
reference solution (d). Record the chromatogram of the
resolution solution until the peak corresponding to the
principal peak in the chromatogram obtained with reference
solution (d) is clearly visible. In the chromatogram obtained
with the resolution solution, identify the peaks due to porcine
insulin and human insulin. The test is not valid unless the
resolution between the peaks due to human insulin and
porcine insulin is at least 1.2. H necessary, adjust the
concentration of acetonitrile in the mobile phase until this
resolution is achieved.

Inject 20 ~L of the test solution and 20 ~L of either
reference solutions (a) and (e), for insulin preparations
containing 100 IU/mL, or 20 ~L of reference solutions (b)
and (f), for insulin preparations containing 40 IU/mL
If necessary, make further adjustments of the mobile phase in
order to ensure that the antimicrobial preservatives present in
the test solution are well separated from the insulin and show
shorter retention times. A small reduction in the
concentration of acetonitrile increases the retention time of
the insulin peaks relatively more than those of the
preservatives. If necessary, after having carried out the
chromatography of a solution wash the column with a
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mixture of equal volumes of acetonitrile RJ and waterfor
chromatography R for a sufficient time to ensure elution of
any interfering substances before injecting the next solution.
The test is not valid unless the area of the principal peak in
the chromatogram obtained with reference solution (a) or (b)
is 10 ± 0.5 times the area of the principal peak in the
chromatogram obtained with reference solution (e) or (f).
If this test fails, adjust the injection volume between 10 IJL
and 20 J.14 in order to be in the linearity range of the
detector.

Calculate the COntent of insulin plus A2l desamido insulin
from the area of the peak due to the human or porcine
insulin and that of any peak due to the A21 desamido
insulin, using the declared content of insulin plus A21
desamido insulin in , human insulin CRS or porcine
insulin CRS as appropriate. I

STORAGE
Unless otherwise prescribed, store in a sterile, airtight,
tamper-evident container, protected from light, at a
temperature of 2 °C to 8°C. Insulin preparations are not to
be frozen.

LABELUNG
The label slates:
- the potency in International Units per millilitre;
- the concentration in terms of the number of milligrams of

insulin per millilitre;
- where applicable, that the substance is produced by

enzymatic modification of porcine insulin;
- where applicable, that the substance is produced by

recombinant DNA technology;
- where applicable, the animal species of origin;
- that the preparation must not be frozen;
- where applicable, that the preparation must be

resuspended before use.
___________________ Ph'"

Insulin Injection
Neutral Insulin

Neutral Insulin Injection

Soluble Insulin

(Soluble Insulin Injection, Ph. Bur. monograph 0834)

Action and use
Hormone, treatment of diabetes mellitus.

Ph'" _
Soluble insulin injun·on tomp/ks with the monograph Insulin
preparations, injeclabfe (0854) with the amendments prescribed
below.

DEFINITION
Soluble insulin injection is a neutral, sterile solution of
human or porcine insulin.

CHARACTERS
A colourless liquid, free from turbidity and foreign matter;
during storage, traces of a very fine sediment may be
deposited.

1 100 IV areequivalent to 3.47 mg of human insuhil and to 3.45 mg oj
po~il~ inmJin.
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IDENTIFICATION
Examine the chromatograms obtained in the assay.
The positionof the peak due to insulin in the chromatogram
obtained with the test solution corresponds to that of the
principal peak in the chromatogram obtained with the
appropriate reference solution.

TESTS
Total zinc
Not more than 40.0 ug per 100 IU of insulin.

Determine by the method described in the monograph on
Insulin preparations, injutable (0854).
Use thefollowing lest solulion.
Test solution Dilute a volumeof the gently shaken
preparation containing 200 IV to 25.0 mL with waterR.
Dilute if necessary to a suitable concentration (for example,
0.4 ~g to 1.6 pg of Zn per millilitre) with water R.
__________________ ""61

Insulin Aspart Injection
Acdon and use
Hormone; treatment of diabetes mellitus.

DEFINITION
Insulin Aspart Injection is a sterile, neutral, aqueous solution
of Insulin Aspan.

The injatifJn complies with the requirements stated underInjectable
Insulin Preparations with the modifications described below.

Content of insulin aspart, CZSJ-l381N6S079S6
90.0 to 110.0% of the stated amount.

CHARACTERISTICS
A colourless liquid, free from turbidity and foreign matter;
during storage traces of a very fine sediment may be
deposited.

IDENTIFICATION
In the Assay, the retention time of the principal peakin the
chromatogram obtainedwith solution (1) corresponds to that
in the chromatogram obtainedwith solution (2).

TESTS
Related proteins
Carry out the method for liquid chromatagraphy,
Appendix ill D, as described underAssay using the
nonnalisation procedure.

LIMITS

In the chromatogram obtained with solution (1), the area of
the peakcorresponding to B28isoAspinsulin aspart is not
morethan 2.5%, the total area of the peaks corresponding [Q

A21Asp insulin aspart, B3Asp insulin aspart and B3isoAsp
insulin aspart is not more than 5%, and the totalarea of
otherpeaks corresponding to impurities is not more than
3.5%.

Total zinc
Not more than40 lAg per 100 units of insulin aspart,
determined by atomic absorption sp«lT011letry, Appendix IT D
Method I.
Test solution Shake the preparation gently and dilute a volume
containing 100 units of insulinaspart to 25.0 mL with
O.OiM hydrochltYr'K. acid. Dilute, if necessary, to a suitable
concentration of zinc (for example 0.1 JIg to 1.0 JIg of Zn per
millllitre) with O.OIM hydrochloric acid.
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Reference So/Ullom Use solutionscontaining a suitable range of
concentrations, for example 0.20 ug, 0.40 ug, 0.60 pg, 0.80
~g and 1.00 ug of Zn per milli1itre, freshly prepared by
diluting zinc standardsolution (5 mglmLZn) with
O.OIM hydrochloric acid.
Measure the absorbance at 213.9 nm usinga zinc hollow
cathode lamp as sourceof radiation and an air-acetylene
flame of suitable composition (for example II Iitres of air
and 2 Iitres of acetylene per minute).

Bacterial endotoxins
Carry out the testfor bacterial endotoxins, Appendix XIV C.
The endotoxinlimit concentration is less than 80 IU of
endotoxinper 100 units of insulinaspart.

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using me following solutions.
(1) Dilute, if necessary, the preparation beingexamined with
O.OIM hydrochlom acid to produce a solutioncontaining 100
unitslmLof insulin aspart (equivalent [Q approximately
0.35% wlv insulin aspart). Add 4 ~L of 6M hydrochliJric acid
per mLto this solution {Q obtain a clear acid solution.
Maintain the solution at 2° to 8° and use within 48 hours.
(2) Dissolve the contents of a vial of insulin aspart EPCRS in
O.OIM hydrochlork acid [Q produce a solutioncontaining
0.4% w/v insulin aspart. Maintain the solution at 2° to 8°
and use within 48 hours.
(3) Use an appropriate solutionwith a content of B3Asp
insulin aspart and A2IAsp insulin aspart of not less man 1%.
Thismay be achieved by storing solution (2) at room
temperature for 1 to 3 days. Maintainthe solutionat 2° to 8°
and use within 72 hours.

CHROMATOGRAPHIC CONDITIONS

(a) Stainless steel column (25 ern x 4.6 mm) packed with
octaderylsi/y/ silica gelfor chromatography (5 urn) (lichrosorb
RPI8 is suitable).

(b) Use gradient elution and the mobile phases described
below.

(c) Use a flow rateof 1 mL per minute.
(d) Use a column temperature of 35°.

(e) Use a detection wavelength of214 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phase A Dissolve 70 g of anhydrous sodium sulfate in
approximately 4500 mL of water; add 6.5 mL of
orthopJwsphoric acid and adjust to pH 3.4, if necessary, with
dilute sodium hydroxide solution. Dilute to 5000 mL with water;
filter and degas. .Mix9 volumes of the solutionwith
I volume of acetonitrile RI.

Mobile phase B Mixequal volumes of water and
aceianirrile RI.

Time Mobile ph.1e A Mobil. ph." 8 Comments

(Mlnutee)
(%vIY) l%vlYl

0-35 58 42 '1OCfallc

35-<. 58-J 20 42 -J 80 lineargradient

4045 2. 80 '1OCfallc

45-<6 20-i'68 80-1'42 lineargradient

46-66 58 42 Re-equilbralion

When the chromatograms arerecorded under the prescribed
conditions the relative retention times withreference to
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insulin aspart (retention time, 20 to 26 minutes) are:
B28isoAsp insulin asparr, approximately 0.9; B3Asp insulin
aspart plus A2lAsp insulin aspart (generally co eluted),
approximately 1.3; B3isoAsp insulin aspart, approximately
1.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peak due to
insulin aspart and the peak due to A21Asp insulin aspart plus
B3Asp insulin aspart is greater than 1.6.

The test is not valid unless the symmetry faaor of the
principal peak in the chromatogram obtained with solution
(2) is less than 1.8.

DETERMINATION OF CONTENT

Calculate the content of insulin aspart C256H38JN6507~6'

together with the content of B28isoAsp insulin aspart,
A21Asp insulin aspart, B3Asp insulin aspart and B3isoAsp
insulin aspart using the areas of the corresponding peaks in
the chromatograms obtained with solution (1) and solution
(2) and the declared content of insulin aspart together with
the content of B28isoAsp insulin aspart, A21Asp insulin
aspart, B3Asp insulin aspart and B3isoAsp insulin aspart' in
insulin aspart EFCRS.

LABELLING
The label states the potency in units per mL.

Biphasic Insulin.Aspart Injection
Action and use
Hormone; treatment of diabetes mellitus.

DEFINITION
Biphasic Insulin Aspart Injection is a sterile buffered
suspension of Insulin Aspan complexed with Protamine
Sulfate in a solution of Insulin Aspart.

The injection complies with the requirements Slated under Injectable
Insulin Preparations, with the exception of the testfor insulin in
the supernatant, and with thefollowing requirements.

Content of insulln aspart, C2S~3lilN6S079S6
90.0 to 110.0% of the stated amount of insulin aspart,
C25~381N6507~6' together with B28isoAsp insulin aspart,
A21Asp insulin aspart, B3Asp insulin aspart and B3isoAsp
insulin aspart (determined as the total content of soluble
Insulin Aspart and Insulin Aspart complexed with Protamine
Sulfate).

Content of soluble insulin aspart, C2~381N6S079S6

Stated content Stated content Acceptable
01 Soluble of Protam Ine Range

Insulin Aspa'l complexed (%)
(%) Insulin Aspart

(%)

30 70 241036

50 50 421058

70 30 621078

CHARACTEIDSTICS
A white or almost white suspension which deposits a white or
almost white sediment and leaves a colourless or almost

I 100 units an equitJa1enr (0 3.50 mg ofinsuJin a.span.
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colourless supernatant liquid; the sediment is readily
re-suspended by gentle shaking. When examined under a
microscope, the particles are seen to be rod-shaped crystals,
the majority with a maximum dimension greater than I 11m
but rarely exceeding 60 11m, free from large aggregates.

IDENTIFICATION
In the Assay for insulin aspart, the retention time of the
principal peak in the chromatogram obtained with solution
(1) corresponds to that in the chromatogram obtained with
solution (2).

TESTS
Related proteins
Carry out the method for liquid chromatography,
Appendix ill D, as described under Assay for insulin aspart
using the normalisation procedure.

LIMITS

In the chromatogram obtained with solution (1):

the area of the peak corresponding to B28isoAsp insulin
aspart is not greater than 2.5%;

the total area of the peaks corresponding to A2IAsp insulin
aspart, B3Asp insulin aspart and B3isoAsp insulin aspart is
not greater than 5.0%;

me total area of any other secondary peaks is not greater than
3.5%;

disregard any peaks due to protamine and preservatives.

Total zinc
Not more than 40 J.lg per 100 units of Insulin Aspart,
determined by atomic absorption spectrometry, Appendix II D,
Method I.
Test solution Shake the preparation gently and dilute a
volwne containing 100 units of insulin aspart to 25.0 mL
with O.OIM hydrochloric acid. Dilute, if necessary, to a suitable
concentration of zinc (for example 0.00001 % wlv to
0.0001% wlv of Zn) with O.OIM hydrochloric acid.

Reference solutions Use solutions containing 0.00002% w!v,
0.00004% wlv, 0.00006% wlv, 0.00008% wlv and
0.0001 % wlv of Zn, freshly prepared by diluting zinc sumderd
solurion (0.5% wlv of Zn) with O.OIM hydrochloriJ: acid.
Measure the absorbance at 213.9 nm using a zinc hollow
cathode lamp as source of radiation and an air-acetylene
flame of suitable composition (for example II litres of air
and 2 litres of acetylene per minute).

ASSAY
For insulin aspart
Carry ont the method for liquid chromatography,
Appendix III D, using the following solutions) maintained at
2° to 8°.

(I) Dilute, if necessary, the preparation being examined with
O.OIM hydrochlom acid to produce a solution containing 100
unitslmL of insulin aspart (equivalent to approximately
0.35% wlv insulin aspart). Add 4 ~L 01 6M hydrochloric acid
per mL to this solution to obtain a clear solution. Use the
solution within 48 hours.

(2) Dissolve the contents of a vial of insulin aspart EPCRS in
O.OIM hydrochlon"c acid to produce a solution containing
0.4% wlv insulin asparr, Use the solution within 48 hours.

(3) Use an appropriate solution with a content of B3Asp
insulin aspart and A21Asp insulin aspart of not less than
I per cent. This may be achieved by storing solution (2) at
room temperature for up to 3 days. Maintain the solution ar
2-8 "C and use within 72 hours.
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Aso1u'ion (1)X(3000 + SO)--==:::':"':'-0-'...---,-- "":,, X 100%
Asolu'ion (2)x3000

I'IIE" ~--

Bipham isophone insulin injection complies with the monograph
on Insulin preparations, injectable (0854) with the exception of the
test for Insulin in the supernatant and with the amendments
prescribed below for the other "'IS.
DEFINITION
Biphasic isophane insulin injection is a sterile buffered
suspension of either porcine or human insulin, complexed

where,
Asolution (I) = area of the principal peakin the chromatogram
obtained with solution (I)

Asoluliofl (2) = area of the principal peakin the chromatogram
obtained with solution (2)

LABELLING
The label states: (1) the ratio of soluble insulin aspart to
insulin aspart protamine suspension used in the
manufacturing process of biphasic insulin asparr injection; (2)
the potency in units permL
100 units are equivalent to 3.50 mg of insulinaspart.

supernatant liquid. Add 4 ~L of 6M hydrochloric acid per mL
of the clear supernatant liquid and mix thorougWy.
(2) To the contents of one container add 4 J.lL of 6M
hydrochloric acid per mL of sample and mix thoroughly.

CHRO.\1ATOGRAPHIC CONDlTIONS

(a) Use a stainless steel column(30 cm x 7.8 mm) packed
with hydrophilic silica gelfor chromarography (I0 urn) (Waters
Insulin HMWP column is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flow rateof2.0 mL perminute.
(d) Use an ambient columntemperature.
(e) Use a detection wavelength of 280 om.

(f) Inject 50 ~L of each solution.
(g) Allow the chromatography to proceed for 2.5 times the
retention timeof insulin aspart.

MOBILE PHASE

2.5M aceticacid.

SYSTEM SUITABlUTY

The test is not valid unless, in the chromatogram obtained
withsolution (2), the column efficiency, determined on the
peakdue to insulin aspart, is at least 1000 theoretical plates.

DETBRMINATION OF CONTENT

Calculate the content of soluble insulin aspart using the
following equation:

**** ** ** ****
Biphasic Isophane Insulin
Injection
Biphasic Isophane Insulin

(Ph. Eur. monograph 0832

Acdon and use
Hormone; treatment of diabetes mellitus.

Time MobilephaBe A Mobil' pheBe B Comments

(MInutes)
(%vlv) (I'vlv)

0-35 5lI '2 !socratlc

35-40 58~20 42 -) 80 lineargradient

'1).45 2() 80 IsoctllUc

45-46 20...." 68 80 -+ 42 lineargradient

'&<;0 58 '2 Re-equlJibraUon

When the chromatograms are recorded under theprescribed
conditions the relative retentions withreference to insulin
aspart (retention time, 20 to 26 minutes) are: B28isoAsp
insulinaapart, about 0.9; B3Asp insulin aspart which may
co-elutewithA21Aspinsulin aspen, about 1.3; B3isoAsp
insulin aspart, about 1.5.

SYSTEM SUITABILITY

The test is not validunless:
in the chromatogram obtained withsolution (3), the resolution
between the peakdue lO insulin aspart and thepeakdue to
A21Asp insulin aspart plus B3Asp insulin aspart is at least
1.6;
in the chromatogram obtained with solution (2), the
symmetryfactor of the principal peak is not morethan 1.8.

DETERMINATION OF CONTENT

Calculate the contentof insulin aspart, C25J'1381N65019S6J
using the chromatograms obtained with solution (1) and
solution (2) and the declared content of insulin aspart in
insulin aspart EPCRS.

For soluble insulin aspart
Carry out the method for size-exdusion chromatography)
Appendix ill C, using the following solutions, maintained at
2° to 8°.
Solution A A solution containing 6.05% wlv of
tris(hydroxymelhyl}aminomethane, 4.50% w/v of disodium
edetate and 1.80% vlv of 4M hydrochloric acidin water (the pH
of the final solution should be about 8.6).

(1) Transfer the re-suspended contents of one container to a
centrifuge tube. Add 50 ~L of solution A per 3 mL of
sample and mix for5 seconds usinga vortex mixer. Stopper
the tube and allow (0 standat 25° for 1 hour. Centrifuge for
10 minutes at 1500 g at a temperature of 21° to 25° and
retain the supernatant liquid. Repeat theprocess beginning at
the words 'Add 50 IJL of solution A... ' and retain the

CHRO.\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oCladecylsilyl silica gelfor chromatography (5 urn)
(Uchrosorb RPI8 is suitable).

(b) Use gradient elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 35°.

(e) Use a detection wavelength of214 run.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phase A Dissolve 70 g of anhydrous sodium sulfate in
approximately 4500 mL of WQter; add 6.5 mL of
onhophosphoric acid and adjust to pH 3.4, if necessary, with
dilutesodium hydroxide solution. Dilute to 5000 mL with water;

filterand degas. Mix 9 volumes of the solutionwith
1 volume of acetonitrile R1.
lI'lobile phase B Equalvolumes of waterand acetomttile RI.
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with protamine sulfate or another suitable protamine, in a
solution of insulin of the same species.

PRODUCTION
Biphasic isophane insulin injection is prepared by carrying
out the procedures described in the monograph on Insulin
preparations, injutable (0854).

Biphasic isophane insulin injection is produced by mixing, in
defined ratios, soluble insulin injection and isophane insulin
injection. The defined ratios shall be demonstrated by a test
method which has been approved by the competent authority
to comply with the label claim.

CHARACTERS
A white or almost white suspension which on standing
deposits a white or almost white sediment and leaves a
colourless or almost colourless supernatant; the sediment is
readily resuspended by gently shaking. When examined
under a microscope, the particles are seen to be rod-shaped
crystals, the majority with a maximum dimension greater
than 1 urn but rarely exceeding 60 um, free from large
aggregates.

IDENTIFICATION
_ Examine the chromatograms obtained in the Assay.

The position of the peak due to insulin in the chromatogram
"' obtained with the test solution corresponds to that of the

principal peak obtained with the appropriate reference
solution.

TESTS
Total zinc
Not more than 40.0 ~g per 100 IV of insulin, detennined as
described in the monograph on Insulin preparations)
injet:table (0854).

LABELLING
The label states in addition to the indications mentioned in
the monograph on Insulin preparanfms, injectable (0854) the
ratio of soluble insulin injection to isophane insulin injection
used in the manufacturing process of biphasic isophane
insulin injection.
__~ PhE",

Isophane Insulin Injection
Isophane Insulin

Isophane Insulin (NPH)

(Ph. Bur. monograph 0833)

Action and use
Hormone; treatment of diabetes mellitus.

PhE'" __~ ~ _

Isophane insulin injection ce»nplies with themonograph Insulin
preparations, injutable (0854) with the modifications prescribed
below.

DEFINlTION
Isophane insulin injection is a sterile suspension of human or
porcine insulin, complexed with protamine sulfate or another
suitable protamine.

PRODUCTION
Isophane insulin injection is prepared by canying out the
procedures described in the monograph Insulin preparations)
injutable (0854).

Insulin Preparations 111-821

The amount of protamine is based on the known isophane
ratio and is not less than the equivalent of 0.3 mg and not
more than the equivalent of 0.6 mg of protamine sulfate for
each 100 ill of insulin in the insulin-protamine complex.

CHARACTERS
A white or almost white suspension which on standing
deposits a white or almost white sediment and leaves a
colourless or almost colourless supernatant; the sediment is
readily resuspended by gently shaking. When examined
under a microscope, the particles are seen to be rod-shaped
crystals, the majority with a maximum dimension greater
than 1 urn but rarely exceeding 60 urn, free from large
aggregates.

IDENTIFICATION
Examine the chromatograms obtained in the assay.
The position of the peak due to insulin in the chromatogram
obtained with the test solution corresponds to that of the
principal peak in the chromatogram obtained with the
appropriate reference solution.

TESTS
Total zinc
Not more than 40.0 Ilg per 100 IU of insulin, determined as
described in the monograph Insulin preparations)
injutable (0854).
______~ PhE"

Insulin Glargine Injection
Action and use
Hormone; treatment of diabetes mellitus.

DEFINITION
Insulin Glargine Injection is a sterile, acidic) aqueous solution
of Insulin Glargine.

The injection complies with the requirements stared underInjectable
Insulin Preparations with the modifications described below.

Content of insulin glargine, C267H4wN"n078S6
95.0 to 105.0% of the stated amount.

IDENTIFICATION
In the Assay, the retention time of the principal peak in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (2).

TESTS
Acidity
pH, 3.5 to 4.5, Appendix V L.

Impurities with molecular masses greater than that of
Insulln glarglne
Carry out the method for liquidchromatography,
Appendix ill DJ using the following solutions.

(1) Dilute the injection, if necessary, with sufficient water to
produce a solution containing 0.15% wlv of Insulin Glargine.

(2) Dry 1 vial of insulin glargine BPCRS in an oven at 100'
for 1.5 to 3 hours. Dissolve me contents of the vial in
1.5 mL of O.OIM hydrochloric acidand dilute to 10.0 mL with
water.
(3) Dilute I volume of solution (I) to 100 volumes with
water, dilute 3 volumes of this solution to 20 volumes with
water.
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CHROMATOGRAPHIC CONDITIONS

(a) Use two stainless steel colwnns (30 ern x 8.0 mm)
coupled in series and packed withhydrophilic silica gel for
chromatography (5 urn) with a pore size of IS om of a grade
suitable for the fractionation of globular proteins in the
relative molecular mass range of 2000 to 80,000 (Shodex
PROTEIN KW-802.5 is suirable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rateof 0.5 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of 276 om.

(I) Inject 100 ~L of each solution. If splitting of the principal
peak is observed, the injection volume may be decreased
according to the provisions given in Appendix m.
(g) Allowthe chromatography to proceed for 1.8 times the
retention time of insulin glargine.

MOBILE PHASE

Mix 200 volumes of anhydrous acetic acid, 300 volumes of
acetom"triJe for chromatography and 400 volumes of water,
adjust to pH 3.0 with concentrated ammonia and dilute to
1000 volumes with water.

When the chromatograms are recorded under the prescribed
conditions the retention time of insulin giargine is about
35 minutes.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtainedwith solution (2), the
symmetry factor of the peak" due to insulin glargine is not more
than 2.0;
in the chromatogram obtainedwithsolution (2), thepeak-to
valley ratio is at least2, whereHp = heightabove the baseline
due to high molecular mass proteins andH; = heightabove
the baseline of the lowest point of the curve separating this
peakfrom the peakdue to insulin glargine;
in the chromatogram obtained withsolution (3), the signal-to
noise ratio of the principal peak is at least JO.

LIMITS

In the chromatogram obtained with solution (1) the sum of
the areas of anysecondary peakswith a retention timeless
thanthatof the peak due to insulin glargine is not greater
than0.3% by normalisation.

Disregard anypeaks with a retention timegreater than that
of the peak due to insulin glargine.

Related proteins
Carry out the method for liquidchromawgraphy,
Appendix. ill D, using the following solutions. Store the
solutions at a temperature of 20 to 80

•

(1) Dilute the injection, if necessary, with sufficient water to
produce a solutioncontaining 0.15% wlv of Insulin Glargine.
(2) Dissolve the contents of a vial of insulin glargine forpeak
identification EPCRS (containing O"-Arg-insulin glargine) in
0.3 mL of O.OIM hydrochroric acidand add 1.-7 mL of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 3.0 mm) packed
with end-capped octade<ylsilyl silica gelfor chromawgraphy
(4 urn) (Merck Superspher 100-RP-18e is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flowrateof 0.6 mL per minute.
(d) Use a column temperature of 35".

2022

(e) Use a detection wavelength of 214 om.

(I) Inject 5 ~L of each solution.

MOBILE PHASE

Mobile phase A Dissolve 18.4 g of sodium chloride in 250 mL
of buffer solution prepared as described below; add 250 mL
of acetonitrile RJ and mix; dilute to 1000 mL withwater.
To prepare the buffer solution, dissolve 20.7 g of anhydrous
sodium dihydrogen phosphate in 900 mL of water, adjust to
pH 2.5 with orthophosphonc acidand dilute to 1000 mL with
water.
Mobile phase B Dissolve 3.2 g of sodium chloride in 250 mL
of the buffer solutionprepared as described above; add
650 mL of aawnim7eRJ and mix; dilute to 1000 mL with
waterfor chromQlQgraphy.

Time Mobile phaseA Mobile phase B Comment

(Minutes) (%vlv) (%vlv)

0-20 96--i83 4~17 Iineargradienl

20-30 8H63 17---}37 lineargradienl

30-4. 63->96 37->4 i"near 9radienl

40-<8 96 4 re-equiibralxlI1

When the chromatograms arerecorded underthe prescribed
conditions the relative retention time of insulin glargine is
about 20 minutes.
SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the peak-to-valley ratio is at least2, where
Hp =height above the baseline due to 0"-Arg-insulin glargine
and H; = height above the baseline of the lowestpointof the
curveseparating this peakfrom the peakdue to insulin
glargine.

LIMITS

In the chromatogram obtained with solution (I):
the area of any secondary peak is not greater than0.5% by
nonnalisation;
the sum of the areas of aU secondary peaks is not greater than
2.0% by normalisation.

Total zinc
27 to 33 ~g per 100 units of insulin glargine, determined by
atomicabsorption Spettrometry, Appendix IT D, Method1.
Testsolution Dilute, if necessary, to a suitable concentration
of zinc (for example 0.2 ug to 0.6 ~g of Zn per mL) with
O.OIM hydrochloric acid.
Reference solutions Use solutions containing a suitable range of
concentrations, for example 0.20 I'g, 0.40 ug and 0.60 pg of
Zn per mL, freshly prepared by diluting zinc standard solutwn
(10 ppmZn) with O.OIM hydrochlori< acid.

Measure the absorbance at 213.9 om using a zinc hollow
cathode lampas sourceof radiation and an air-acetylene
flameof suitable composition (for example II litres of air
and 2 litres of acetylene perminute).
Bacterial endotoxins
Carry out the test for baaetial endotoxins, Appendix XIV C.
The endotoxin limitconcentration is less than80 IU of
endoxtoxin per 100 units of insulin glargine.

ASSAY
Carry out the method for liquid chromawgraphy,
Appendix m D, usingthe following solutions. Store the
solutionsat a temperature of 20 to 8°.
(1) Dilute the injection, if necessary, with sufficient water to
produce a solution containing 0.15% wlv of Insulin Glargine.
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(2) Dissolve the contents of a vial of insulin glargine EPCRS
in 1.5 mL of O.OIM hydrochloric acidand dilute to 10.0 mL
with water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
proteins may be used.

DETERMINATION OF CONTENT

Calculate the content of insulinglargine, C267H40~72078S6)

in the injection from the chromatograms obtainedand the
declared contentof C261H40~12018S61 in insulin
gla'lline EPCRS.

LABELLING
The label states the potency in units per mL.

Insulin Lispro Injection
Action and use
Hormone; treatment of diabetes melfitus.

DEFINITION
Insulin Lispro Injection is a sterile, aqueous solutionof
Insulin Lispro.

The inj«rion complies with the requirements statedunder Injectable
Insulin Preparations, with theexception of the test for Insulin in
thesupemoiant; and with the modijicatWns described bel....

Content of insulin llspro, C257H313N6S071S6

90.0 to 105.0% of the stated amount.

CHARACTERISTICS
A clearand colourless solution, free from turbidity and
foreign matter.

IDENTIFICATION
In the Assay, the retention time of the principal peakin the
chromatogram obtainedwith solution (1) corresponds to that
in the chromatogram obtainedwith solution (2).

TESTS
Impurities with molecular masses greater than that of
insulIn lispro
The sum of the areas of the peaks in the chromatogram
obtained with the test-solution With a retention 'time less than
that of the principal peak is not more than 1.5% of the total
area of the peaks. Disregard any peak with a retention time
greater than thatof the peak due to insulin lispro monomer.

Related proteins
Carry out the method for liquidehromatography,
Appendix ill 0, using the following solutions.
(1) Dilute, if necessary, the preparation being examined wilh
0.0 IM hydrochlmic add to produce a solutioncontaining
0.35% wlv of Insulin Lispro. Add 4 ~L of 6M hydrochloric
acidper mL of this solution.Maintain the solution at 20 to 80

and use within 56 hours.
(2) Prepare a 0.35% wlv solution of Insulin Lispro in
O.OIMhydrochlorj< acidand add 4 flLof 6M hydrochloric acid
per mL. Allow to stand at room temperature to obtain a
solution containing between 0.8% and 11% of A21 desamido
insulin lispro.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 prn) with a

I 100 IU areequivalent co 1.64 mgof insulin glargine.
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poresize of 30 nm (Vydac Protein and Peptide CI8 is
suitable).

(b) Use gradient elution and the mobilephasedescribed
below.
(c) Use a flowrateof I mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 214 run.

(/) Inject 20 ~L for each solution.

MOBILE PHASE

Mobile phase A Mix 82 volwnes of a 2.84% w/v solutionof
anhydrous sodium sulfare adjusted to pH 2.3 with
onhophosplwm acidand 18 volwnes of acewm·rnle for
chromatography.
Mobile phase B M.ixequalvolumes of a 2.84% wlv solution
of anhydrous sodium sulfate, adjusted to pH 2.3 with
orthophosphoric add, and aceronirri/e forchromatography.
Use the following gradient.

Time Mobilephan A Mobilephaae B Comments

(Mlnutell)
(%v/vl (%v/vl

0-00 ., 1S lsocratic

60-83 81 ...... 51 19-+ 49 linear gradient

63-64 51 -+ 81 49 -) 19 linear gradient

84-94 ., 19 Re-equilibraiion

SYSTEM SlliTABILITY

Adjust the mobilephase composition to obtain a retention
time of about 41 minutesfor insulin lispro; A21 desamido
insulin lispro elutes nearthe start of the gradient elution.
The test is not valid unless, in the chromatogram obtained
with solution (2), the resolun"on between the first peak (insulin
lispro) and the second peak (A21 desamido insulin lispro) is
at least 1.5 and the symmetry factor for the peak due to
insulin lispro is less than2.0.

LIMITS

In the chromatogram obtained with solution (1), the amount
of A21 desamido insulin lispro is not more than 1.5%.
The totalamount of related proteins (excluding A21) is not
greater than4.0%.

Total zinc
14 to 35 ug per 100 units of insulin lispro, determined by
atomic absorption spettrometry, Appendix II 0, Method I.
Test solution Shake the preparation gently anddilute a volume
containing 200 units of insulin lispro to 25.0 mL with
O.OIM hydrochloric acid. Dilute if necessary to a suitable
concentration of zinc (forexample 0.4 t-tg to 1.6 t-tg of Zn
per mL) with O.OIM hydrochloric acid.
Reference solutions Use solutions containing a suitable range of
concentrations, for example 0.40 pg, 0.80 ug, 1.00 ug, 1.20
~g and 1.60 ~g of Zn per mL, freshly prepared by diluting
zinc standard solution (5 mgpermL Zn) with
O.OIM hydrochloric acid.
Measure the absorbance at 213.9 run using a zinc hollow
cathode lampas sourceof radiation and an air-acetylene
flame of suitable composition (for example 11 litres of air
and 2 litres of acetylene per minute).

Bacterial endotoxins
Carry out the test for bacterial endotoxins, Appendix XN C.
The endotoxin limitconcentration is less than 80 IV of
endotoxinper 100 units of insulin Iispro.
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ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the followingsolutions.
(1) Dilute, if necessary, the preparation being examined with
O.OIMhydrochloric acid to obtain a 0.08% wlv solution.
Add 4 ~L of 6Mhydrochloric acidper mL of this solution.
Maintain the solution at 2 to 8° and use within 48 hours.
(2) Dissolve the contents of a vial of insulin lispro EPCRS in
O.OIMhydrochlari< acid to obtain a 0.08% wlv solution.
Maintain the solution at 2° to 8° and use wilhin 48 hours.
(3) Prepare a 0.1 % wlvsolution of the preparation being
examined in 0.0 I Mhydrochloric acidand add 4 ~L of 6M
hydrochloric acidper mL Allow to stand at room temperature
to obtain a solution containing between 0.8% and 11% of
A21 desamido insulin lispro. Maintain the solution at 2° to
8° and use within 14 days.

CHROMATOGRAPHIC CONDITIONS

(a) Stainless steel column (10 em x 4.6 mm) packed with
octade<ylsilyl silica gelfor chromatography (3 urn) (Spherisorb
ODS 2 is suitable).

(b) Isocratic elution using the mobile phase described below.
(e) Flow rate oCO.8 rnL per minute.

(d) Column temperature of 40°.

(e) Detection wavelength of214 urn.

(f) Injectionvolume of 20 J.lL for each solution.

MOBILE PHASE

Mix 255 volumes of acetonimle for chromatography and
745 volumes of a 2.84% wly solution of anhydrous sodium
sulfate adjusted to pH 2.3 with OI1hophosphoric acid.

SYSTEM SUITABILITY

When the chromatograms are recorded in the prescribed
conditions, the retention time of insulin lispro is
approximately 24 minutes. The test is not valid unless, in the
chromatogram obtainedwithsolution (3), the resolutUm
between the first peak (insulinlispro) and the second peak
(A21 desamidoinsulin lispro), is greater than 1.8, and the
maximum relative standard deviation for replicate injections
is 1.1% after 3 injections.

DETERMINATION OF CONTENT

Calculate the content of insulin Jispro C257H383N65077S6
from the chromatograms obtainedand the declared content
of C257H38~65077S61 in insulin lispro EPCRS.

LABELLING
The label states the potency in units per mL

Biphasic Insulin Lispro Injection
Action and use
Hormone; treatment of diabetes mellitus.

DEFINlllON
BiphasicInsulinLispro Injectionis a sterilebuffered
suspension of Insulin Lisprocomplexedwith Protamine
Sulfate in a solution of Insulin Lispro.

The injection complies with the requirements stated under Injectable
Insulin Preparations, with the exception of the test for Insulin in
thesupernatant, and with thefollowing requirements.

I 100 IV areequivalelll to 3.47 mgofinsulin lispro.
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Content of ins.ilin Hspro, C257H3~65011S6
90.0 to 105.0%of the stated amount (determined as the
total content of soluble Insulin Lispro and Insulin Lispro
complexed with Protamine Sulfate).

Content of soluble insulin lispro, C257H383N6S077S6

Stated content Stated content Acceptable
of soluble of Protamine Range

Insulin Lispro complexed

('Yo) Insulin Lispro ('Yo)

('Yo)

25 75 1510 30

50 50 40 to 55

CHARACTERISTICS
A white or almost white suspension which deposits a white or
almost white sediment and leaves a colourless or almost
colourless supernatant liquid; the sediment is readily
re-suspended by gentle shaking. When examined WIder a
microscope, the particles are seen to be rod-shaped crystals,
the majority with a maximum dimension greater than 1 urn
but rarely exceeding 60 J.UIl, free from largeaggregates.

IDENTIFICATION
In the Assay for insulin lispro, the retention time of the
principal peak in the chromatogram obtained with solution
(I) corresponds to that in the chromatogram obtainedwith
solution (2).

TESTS
Impwities with molecular masses greater than that of
insulin lispro
Carry out the test for Impurities with molecular masses
greater than that of insulinunder Injectable Insulin
Preparations.

UMITS

the swn of the areas of the peaks in the chromatogram
obtained with the test solution with a retention time less than
thatof the principal peak is not more than 1.5% of the total
area of the peaks.
Disregard any peak with a retentiontime greater than that of
the peak due to insulin lispromonomer.

Related protein.
Carry out the method for liquid chromatography,
Appendix In D, using the following solutions and the
normalisation procedure.
(I) Dilute, if necessary) me preparation being examined with
O.OIM hydrochloric acid to produce a solution containing
0.35% wlv of insulin lispro. Add 4 ~L of 6Mhydrochloric acid
per mL of this solution. Maintainthe solution at 20 to 80 and
use within 56 hours,

(2) Prepare a 0.35% wlv solution of insulin lispro in
O.OIM hydrochloric acid and add 4 ul, of 6M hydrochloric acid
permL. Allow to stand at room temperature to obtaina
solutioncontainingbetween 0.8% and I 1%of A21 desamido
insulin lispro.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromawgraphy (5 ~m) with a
pore size 000 urn (Vydac Protein and Peptide CI8 is
suitable).

(b) Use gradient elution and the mobile phase described
below.
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(c) Use a flow Tate of I mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 214 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

MoMe phase A 82 volumes of a 2.84% wlv solution of
anhydrous sodium sulfate adjusted to pH 2.3 with
otthophosphonc acid and 18 volumes of acelOnitriJe for
chromatography.
Mobile phase B Equal volwnes of a 2.84% w/v solution of
anhydrous sodium sulfate, adjusted to pH 2.3 with
onhophosphotic acid, and aceton;tn1e for chromatography.

Time Mobile phase A Mobile phase B Comments

(Mlnules)
(% vlv) (%vIV)

O-SO a1 ,. (socratic

6O-ll3 81 -e 51 19 -+ 49 linear gradient

83-84 51 -+ 81 49 --) 19 Lineargradienl

... ·94 ., 1• Re-equilibralion

SYSTEM SUITABILITY

Adjust the mobile phase composition to obtain a retention
time of about 41 minutes for insulin lispro; A21 desamido
insulin lispro elutes near the start of the gradient elution.

The test is not valid unless:

in the chromatogram obtained with solution (2), me resolution
between the first peak (insulin lispro) and the second peak
(AZI desamido insulin lispro) is at least 1.5;

in me chromatogram obtained with solution (2) the symmetry
faaor for the peak due to insulin lispro is less man 2.0.

LIMITS

Identify any peaks in me chromatogram obtained with
solution (3) due to A21 desamido insulin Iispro,

In the chromatogram obtained with solution (1):

the amount of A21 desamido insulin lispro is not more than
1.5%;

the total amount of related proteins (excluding A21) is not
greater than 4.0%;

disregard any peak due to protamine and any peak not
greater than 0.1%.

Total zinc
14 to 35 ug per 100 units of Insulin Lispro, determined by
atomic absorption spectrometty, Appendix II D, Method 1.

Testsolution Shake the preparation gently and dilute a volume
containing 200 units of insulin lispro to 25.0 mL with
O.OIM hydrochloric acid. Dilute if necessary to a suitable
concentration of zinc (for example 0.00004% wlv to
0.00016% wlv of Zn) with O.OIM hydrochloric acid.
Reference solutions Use solutions containing 0.00004% w/v,
0.00008% wlv, 0.0001% wlv, 0.00012% wlv and
0.00016% wlv of Zn per mL, fresWy prepared by diluting
zinc standard solution (0.5% wlv of Zn) with O.OIM hydrochloric
acid.
Measure the absorbance at 213.9 om using a zinc hollow
cathode lamp as source of radiation and an air-acetylene
flame of suitable composition (for example 11 lures of air
and 2 litres of acetylene per minute).
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ASSAY
For insulin lispro
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) Dilute, if necessary, the preparation being examined with
O.OIM hydrochloric acid to obtain a 0.08% wlv solution.
Add 4 ~L of 6M hydrochloric acidper mL of this solution.
Maintain the solution at 2° to 8° and use within 48 hours.

(2) Dissolve the contents of a vial of insulin lispro EPCRS in
O.OIM hydrochloric acid to obtain a solution containing
0.08% w/v insulin lispro. Maintain the sohulon at 2° to 8°
and use within 48 hours.

(3) Prepare a 0.1 % w/v solution of the preparation being
examined in 0.0 1M hydrochloric acidand add 4 ~L of 6M
hydrochloric acidper mL and allow to stand at room
temperature (generation of A21 desamido insulin lispro)
Store the solution at 2° (08° and use within 14 days.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with octade<ylsilyl silica gelfor chromatography (3 pm)
(Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.8 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of214 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mix 255 volumes of acetonitrile for chromatography and
745 volumes of a 2.84% wlv solution of anhydrous sodium
sulfate adjusted to pH 2.3 with ol'thophosphoric acid.
When the chromatograms are recorded under the prescribed
conditions, the retention time of insulin lispro is about
24 minutes.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
insulin lispro and A21 desamido insulin lispro is at least 1.8
and the maximum relative standard deviation for three
replicate injections is not greater than 1.1%.

DETERt\olINATION OF CONTENT

Calculate the content of insulin lispro, C257H383N65077S6,
from the chromatograms obtained and using the declared
content of C257H383N650nS6 in insulin lispro EPCRS.

For soluble insulin lispro
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

Solution A A solution containing 0.708% wlv of
tris(hydroxyntelhyl)aminome,hane hydrochloride and 0.668% wlv
of /ris(hydroxymuhyl)aminomelhane in wa'er. (The pH of the
final solution should be between 8.15 and 8.35).

(I) Dilute 1 volume of the preparation being examined with
1 volume of solution A and immerse in a water bath at
25°for 30 minutes. Filter the solution with a 0.2-~m low
protein binding filter. Dilute 2 volumes of the filtrate with
I volume of 0.2M hydrochloric acidand 2 volumes of
O.OIM hydrochloric acid.
(2) Dissolve the contents of a vial of insulin lispro EPCRS in
O.OlM hydrochloric acid to obtain a 0.08% w/v solution.
Maintain the solution at 20 to 8° and use within 48 hOUIS.
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Action and use
Hormone, treatment of diabetes mellitus.

**** ** ** ****Insulin Zinc Suspension, Mixed

(Insulin Zinc Inj«talJle Suspension, Ph. Bur. monograph 0837)

Insulin Zinc Suspension

PRODUCTION
Insulin zinc injectable suspension is prepared by carrying out
the procedures described in the monograph Insulin
preparations, inje<eable (0854).
Insulin zinc injectable suspension is produced by mixing
insulin zinc injectable suspension (crystalline) and insulin
zinc injectable suspension (amorphous) in a ratio of 7 to 3.

CHARACfERS
A white or almost white suspension which on standing
deposits a white or almost white sediment and leaves a
colourless or ahnost colourless supernatant, the sediment is
readily resuspended by gently shaking. When examined
under a microscope, the majority of the particles are seen to
be rhombohedral crystals with a maximum dimension when
measured from comer to comer through the crystal greater
than 10 JU1l but rarely exceeding 40 11111; a considerable
proportion of the particles are seen to have no uniform shape
and a maximum dimension rarely exceeding 2 um.

IDENTIFICATION
Examine the chromatograms obtained in the assay.

The position of the peak due to insulin in the chromatogram
obtained with the test solution corresponds to that of the
principal peak in the chromatogram obtained with the
appropriate reference solution.

TESTS
Insulin not extractable with buffered acetone solution
63 per cent to 77 per cent of the total insulin content.
Centrifuge a volume of the substance to be examined
containing 200 IU of insulin and discard the supernatant.
Suspend the residue in 1.65 mL of water R, add 3.3 mL of
buffered aUlO11e solution R, stir for 3 min, again centrifuge,
discard the supernatant and repeat aU the operations with the
residue. Dissolve the residue using a suitable procedure, for
example dissolve in 0.1 M hydrochloric acid to give a
final volume of 2.0 mL. Determine the insulin content of the
residue (R) and determine the total insulin content (1) of an
equal volume of the suspension by a suitable method.
Calculate the percentage of insulin not extractable with
buffered acetone solution from the expression:

POE/I _

Insulin zinc inj«rable suspension complies with the monograph
Insulin preparations, injectable (0854) with the amendments
prescribed below.

DEFINITION
Insulin zinc injectable suspension is a sterile, neutral
suspension of human or of porcine insulin with a suitable
zinc salt, the insulin is in a form which is practically insoluble
in water.

Total zinc
20 to 25 mg per 100 ill of insulin, determined as described
under Insulin Preparations.

(3) Prepare a 0.1 % w/v solution of the preparation being
examined in 0.01'1 hydrochloric acidand add 4 ~L of 6'1
hydrochloric add per mL and allow to stand at room
temperature (generation of A21 desamido insulin lispro).
Store the solution at 2° to 8 0 and use within 14 days.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Assay for
insulin lispro may be used.

When the chromatograms are recorded under the prescribed
conditions, the retention time of insulin Iisprc is about
24 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3» the resolution between the peaks due to
insulin lispro and desamido insulin lispro, is at least 1.8 and
the relative standard deviation for three replicate injections is
not greater than 1.1%.

DETERAUNATION OF CONTENT

Calculate the content of insulin lispro in solution from the
chromatograms obtained and the declared content of
C257H383N650nS6 in insulin lispro EPCRS.

LABELLING
The label states: (1) the ratio ofsoJuble insulin lispro to
insulin lispro protamine suspension used in the
manufacturing process of biphasic insulin lispro injection; (2)
the potency in units per mL.

100 units are equivalent to 3.47 mg of insulin lispro.

Protamine Zinc Insulin Injection
Protamine Zinc Insulin

Action and use
Antidote to heparin.

DEFINITION
Protamine Zinc Insulin Injection is a sterile buffered
suspension of bovine, porcine or human insulin complexed
with Protamine Sulfate or another suitable protamine and
Zinc Chloride or another suitable zinc salt.

The injeuion complies Wlih the requirements statedunderInj«table
Insulin Preparations and with thejolww;ng requirements.

PRODUCTION
Protamine Zinc Insulin Injection is prepared by carrying out
the procedures described under Insulin Preparations.
A suitable protamine is added in the proportion of 1.0 to
1.7 mg of protamine sulfate per 100 IU of insulin.

DESCRIPTION
A white suspension which on standing deposits a white
sediment and leaves a colourless or almost colourless
supernatant liquid; the sediment is readily resuspended by
shaking. When examined under a microscope, approximately
50% of the particles are seen to have no uniform shape, with
a maximum diameter rarely exceeding 2 urn. The remaining
particles are seen to be rod-shaped crystals, the majority with
a maximum dimension greater than 10 J.II1l but rarely
exceeding 100 urn.

IDENTIFICATION
In the Assay the position of the peak due to insulin in me
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the appropriate
reference solution.
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_____________________ PhE'"
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Total zinc
0.12 mg to 0.25 mg per 100 ill of insulin, determined as
described in the monograph Insulin preparations, injectable
(0854).

Zinc in solution
20 per cent to 65 per cent of the total zinc is in the form of
zinc in solution. Determine by the method described in the
monograph Insulin preparations} injectable (0854).

100R

T

PhE" _

lnsulin zinc inJectable suspension (crystalline) complies with the
monograph Insulin preparations, inJ«tabie (0854) with the
amendments prescribed below.

DEFINITION
Insulin zinc injectable suspension (crystalline) is a sterile,
neutral suspension of human or porcine insulin, complexed
with a suitable zinc salt; the insulin is in a form which is
practically insoluble in water.

CHARACTERS
A white or almost white suspension which on standing
deposits a white or almost white sediment and leaves a
colourless or almost colourless supernatant; the sediment ls
readily resuspended by gently shaking. When examined
under a microscope, the particles are seen to be
rhombohedral crystals, the majority having a maximum
dimension when measured from comer to comer through the
crystal greater than 10 urn but rarely exceeding 40 pm.

IDENTIFICATION
Examine the chromatograms obtained in the assay.
The position of the peak due to insulin in the chromatogram
obtained with the test solution corresponds to that of the
principal peak in the chromatogram obtained with the
appropriate reference solution.

TESTS
Insulin not extractable with buffered acetone solution
Not Jess than 90 per cent of the total insulin content.
Centrifuge a volume of the substance to be examined
containing 200 ill of insulin and discard the supernatant.
Suspend the residue in 1.65 mL of water R, add 3.3 mL of
buffered acetone solution RJ stir for 3 min, again centrifuge,
discard the supernatant and repeat all the operations with the
residue. Dissolve the residue using a suitable procedure, for
example dissolve in 0.1 M hydrochlcric acid to give a
final volume of 2.0 mL Determine the insulin content of the
residue (R) and determine the total insulin content (1) of an
equal volume of the suspension by a suitable method.
Calculate the percentage of insulin not extractable with
buffered acetone solution from the expression:

Insulin Zinc Suspension
(Crystalline)
(Insulin Zinc Injectable Suspension (CrySlaUine),
Ph. Bur. monograph 0836)

Action and use
Hormone; treatment of diabetes mellitus.

Total zinc
0.12 mg to 0.25 mg per 100 ill of insulin, determined as
described in the monograph Insulin preparations, injectable
(0854).

linc in solution
20 per cent to 65 per cent of the total zinc is in the form of
zinc in solution. Determine by the method described in the
monograph Insulin preparations, injectable (0854).

**** ** ** ****
Insulin Zinc Suspension
(Amorphous)
(Insulin Zinc Injectable Suspensian (AmOlphaus),
Ph. Bur. monograph 0835)

Acdon and use
Hormone; treatment of diabetes mellitus.

Ph8l _

Insulin zinc injectable suspension (amQ1'jJhous) complies with the
monograph Insulin preparations, injectaMe (0854) with the
amendments prescribed below.

DEFINITION
Insulin zinc injectable suspension (amorphous) is a sterile,
neutral suspension of human or porcine insulin complexed
with a suitable zinc salt; me insulin is in a Connwhich is
practically insoluble in water.

CHARACTERS
A white or almost white suspension whichon standing
deposits a white or almost white sediment and leaves a
colourless or almost colourless supernatant; the sediment is
readily resuspended by gently shaking. When examined
under a microscope, the particles are seen to have no
uniform shape and a maximum dimension rarely exceeding
z um.
IDENTIFICATION
Examine the chromatograms obtained in the assay.
The position of the peak due to insulin in the chromatogram
obtained with the test solution corresponds to that of the
principal peak in the chromatogram obtained with the
appropriate reference solution.

TESTS
Total zinc
0.12 mg to 0.25 mg per 100 ill of insulin, determined as
described in the monograph Insulin preparations, inJectable
(0854).

Zinc in solution
20 per cent to 65 per cent of the total zinc is in the fonn of
zinc in solution. Determine by the method described in me
monograph Insulin preparations, injectaMe (0854).

___________________ PhE"
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Interferon Alfa-2a Injection
Action and use
Cytokine.

DEFINITION
Interferon Alfa-2a Injection is a dilution of Interferon Alfa-2a
Concentrated Solution in a suitable liquid. It is supplied as a
ready-to-use solution.
The inj~t1on complies with the requiremenu slatedunder
Parenteral Preparations and with thefollawing requirements.

Potency
The estimated potency is not less than 80% and not more than
125% of the statedpotency.

CHARACTERISTICS
A clear,colourless or slightly yellowish solution virtually free
from particles.

IDENTIFICATION
A. It gives me appropriate response when examined using the
conditionsunder the Assay.
B. In the test for Related proteins, the retention timeof the
principal peak in me chromatogram obtained with solution
(1) corresponds to that of the principal peak in the
chromatogram obtained with solution (2).
C. In the test for Impurities of molecular weights differing
from mat of Interferon Alfa-2a, the principal band in the gel
obtainedwith solution (1) corresponds to thatin the gel
obtained with solution (3).

TESTS
Acidity
pH 4.7 to 5.3, Appendix V L.

Impurities of molecular weight. differing from that of
Interferon Alfa..2a
Carry out the method for polyacrylamide gel ele<trophoresis,
Appendix ill F, under reducing and non-reducing
conditions, using slab gels 1.0 mm thick and 14% aery/amide
as the resolving gel.
For the test under non-reducing conditions, the sample
buffer consists of equal volumes of water and SDS PAGE
sample buffer (concentraled). For me test under reducing
conditions, the sample bufferconsistsof equal volumes of
waterand SDS PAGE sample buffersolution for reducing
conditions (concentrated) containing 2-mercaplOelhano/ as the
reducing agent.
For solution (1) dilute, if necessary, the injection being
examinedin sample buffer to a concentration of 5.5 MID of
Interferon A1fa-2a per mL. For solution (2) dilute 0.20 mL
of solution (I) to I mL with sample buffer. For solution (3)
prepare a 25 ug per mL solution of the interferon alfa-
2a EPCRS in sample buffer. For solution (4) dilute 0.2 mL
of solution (3) to I mL with sample buffer. For solution (5)
dilute 0.2 mL of solution (4) to I mL with sample buffer.
For solution (6) dilute 0.2 mL of solution (5) to I mL with
sample buffer. For solution (7) dilute 0.4 mL of solution (6)
to 1 mL with sample buffer. Solution (8) is a solutionof
molecular weight markers suitable for calibrating SDS
polyacrylamide gels in the range of 15 kDa to 67 kDa.

Place solutions (1) to (8), contained in covered test-tubes, on
a water-bath for 2 minutes prior to application. Apply 10 J.1L
of solution (8) and 50 J,1L of each of the othersolutions to
the stacking gel wells. Perform the electrophoresis under the
conditions recommended by the manufacturer of the
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equipment. Proteins in the gel are visualised by silver
staining.
The test is not validunless:
there is compliance with the validation criteria for solution
(8);

a band is seen in the electrophoretogram obtainedwith
solution (7);

a gradation of intensity of staining is seen in the
elecrrophoretograms obtained, respectively, with solutions (1)
and (2) and with solutions (3) to (7).

The electrophoretogram obtained with solution (1) under
reducing conditions may show, in addition £0 the principal
band,Jess intense bands with molecular weights lower than
the principal band. No such band is more intense than the
principal band in the electrophoretogram obtainedwith
solution (6) (1%) and not more thanthree such bands are
more intense than the principal band in the
electrophoretogram obtained with solution (7) (0.4%).

The electrophoretogram obtained withsolution (I) under
non-reducing conditions may show, in addition to the
principal band, less intense bandswith molecular weights
higher than the principal band. No such band is more
intense than the principal band in the electrophoretogram
obtained with solution (6) (1%) and not more than three
such bands are more intense chan the principal band in the
electrophoretogram obtained with solution (7) (0.4%).

Related proteins
Carry out the method for IUjuid chromawgraphy,
Appendix m D, using the following solutions and the
normalisation procedure. Store the solutions for not longer than
24 hoursat a temperature of 2° to 8°.
(1) Dilute the injection, if necessary, withwater to give a
solution containing 5.5 Mill of Interferon Alfa-2a per mL.

(2) Add a suitable volume of 0.25% wlw hydrogen peroxide
solution to a volume of the solution (1) to give a final
hydrogen peroxideconcentration of 0.005% w/w and allow
to standat room temperature for 1 houror for the length of
time that will generate about 5%oxidised interferon.
Add 12.5 mg ofL-methionine permL of solution. Allow to
standat room temperature for 1 hour.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 rom) packed
with oaadecylsilyl silica gelfor chromawgraphy (5 IUD)
(Bakerbond CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of I mL per mmure,
(d) Use an ambientcolumn temperature.
(e) Use a detectionwavelength of 210 run.

(I) Inject 100 1'1. of each solution.

MOBILE PHASB

Mobile phaseA 0.2 volumes of trijluoroautic acid,
30 volumes of acetonitrile and 70 volumes of water.
Mobile phase B 0.2 volumes of rrifluoroaceuc acid,
20 volumes of water and 80 volumesof acetonitrile.
Equilibrate the column with the mobile phases in the initial
gradient ratiofor at least 15 minutes.
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TIme Mobile phase A Mobile phase B Comment

IMlnutes) 1% vtv) (%vlv)

0-1 72 28 isocfalic

1-5 72~67 28--)33 lineargradient

5-20 67----)63 33----)37 linear gradient

20-30 63--)57 37----)43 lineargradient

30-40 57--)40 43-+60 Iillear gradient

40-42 40 80 isocfatic

42-50 40-+72 60-+28 linear gradient

5(>.80 72 28 re-equilibration

When the chromatograms are recorded using the prescribed
conditions the retention time of the peak due to interferon
alfa-2a is about 20 minutes. The relative retention times with
reference to interferon alfa-2a are: impurity A (oxidised
interferon alfa-2a), about 0.7; impurity B (N-acetyl
interferon), about 1.1i impurity C (interferon with broken
disulfide bridge), about 1.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution !Q(,{(Jr between the peaks
corresponding to oxidised interferon (impurity A) and
interferon is at least 1.0.

UMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than 5.0%;

the area of any peak corresponding to impurity B is not
greater than 3.0%;

the sum of the areas of any other secondary peaks is not
greater than 5.0%;

the swn of the areas of any secondary peaks is not greater than
12.0%.

Disregard any peak with a retention time less than 0.7 times,
or greater than 1.4 times, of that of the principal peak in the
chromatogram obtained with solution (2).

Bacterial endotoxlns
Carry out the test for Bacterial endotoxins, Appendix XN C.
The endotoxin limit is not more than 2 IU in a volume
containing 1 MIU of Interferon Alfa-2a.

ASSAY
The potency of interferon alfa-2a is calculated by comparing
its effect to protect cells against a viral cytopathic effect with
the same effect of the appropriate International Standard of
human recombinant interferon alfa-2a or of a reference
preparation calibrated in International Units.

The International Unit is the activity contained in a stated
amount of the appropriate International Standard.
The equivalence in International Units of the International
Standard is stated by the World Health Organization.

Carry out the assay by a suitable method, based on the
following design.

Use, in standard culture conditions, an established cell line
sensitive to the cytopathic effect of a suitable virus (a human
diploid fibroblast cell line, free of microbial contamination,
responsive to interferon and sensitive to encephalomyocarditis
virus, is suitable).

The following cell cultures and virus have shown to be
suitable: MDBK cells (ATCC No. CCL22), or Mouse L
cells (NCTC clone 929; ATCC No. CCL I) as the cell
culture and vesicular stomatitis virus VSVJ Indiana strain

Interferon Beta-Ia Preparations 111-829

(ATCC No. VR-158) as the infective agent; or A-549 cells
(ATCC No. CCL-185) responsive to interferon as the cell
culture, and encephalomyocarditis virus (ATCC No.
VR-129B) as the infective agent.

Incubate in at least four series, cells with three or more
different concentrations of the preparation being examined
and the reference preparation in a microtitre plate and
include in each series appropriate controls of untreated cells.
Choose the concentrations of the preparations such that the
lowest concentration produces some protection and the
largest concentration produces less than maximal protection
against the viral cytopathic effect. Add at a suitable rime the
cytopathic virus to all wells with the exception of a sufficient
nwnber of wells in all series, which are left with uninfected
control cells. Determine the cytopathic effect of virus
quantitatively with a suitable method. Calculate the potency
of the preparation being examined by the standard statistical
methods for a parallel line assay.

The fiducial limits of error are not less than 64% and not
more than 156% of the stated potency.

STORAGE
Interferon Alfa-2a Injection should be stored at a
temperature of 20 to 8°. It should not be allowed to freeze.

LABELLING
The label of the sealed container states the number of i\UU
(Million Units) contained in it.

Interferon Beta-ta Injection
Action and use
Cytokine.

DEFINITION
Interferon Beta-Ia Injection is a sterile solution of Interferon
Beta-ta Concentrated Solution in a suitable liquid. It is
supplied as a ready-to-use solution.

PRODUCTION
G1ycoforms
Interferon beta-I a Injection is manufactured and tested using
methods which produce a product containing not less than
50% of the main active di-sialyIated form. The method of
analysis used should be capable of resolving, identifying and
quantifying all of the main gIycoforms present, with specific
limits for each form being set by the competent regulatory
authority.

Acidity
The pH of the injection is controlled, Appendix V L, so as to
ensure the stability and quality of the product throughout its
shelf-life. The limits are approved by the competent
authority.

The injeuion complies Wlih therequirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of Interferon beta..Ia, ~Hl40~24602SZS7
For products containing 8.8 pg or less ofinterferon
betu-La
80.0 to 120.0% of the stated amount.

For products containing more than 8.8 JJg of interferon
beta-to

90.0 [0 110.0% of the stated amount.
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Potency
The estimated potency is not less than 80% and not more
than 125% of the stated potency.

CHARACTERISTICS
Clear or slightly opalescent) colourless or slightly yellowish
liquid.

IDENTIFICATION
A. It gives the appropriate response when examined using me
conditions under the Assay for potency.

B. Isofonn distribution. Carry out the method for mass
spectrometry, Appendix II G.
Introduction of the sample Direct inflow of a desalted
preparation to be examined or liquid chromatography-mass
spectrometry combination.

Mode of ionisation Electrospray Positive.

Signal acquisition Complete spectrum mode from m/z
1100 to 2400.

Calibration Use myoglobin in the mlz range of 600-2400;
set the instrument within validated instrumental settings and
analyse the sample; the deviation of the measured mass does
not exceed 0.02 per cent of the reported mass.

Interpretation of results A typical deconvolured spectrum
consists of 6 major glycofonns (A to F), which differ in their
degree of sialylation and/or antennarity type as shown in the
table below.

MSPeak GlycofonnCl1 Expecled j\fr Sialylalion level

A 2A2SJF 22,375 Disialylated

B 2AIStF 22,084 Monosialyl:ated

C 3A2SIF and/or 22,739 Disialylated
2A2SIF + J
HexNacHex

repeat

D 3A3SJF 2:\031 Trisialylaled

B 4A3SIF and/or 23.400 T risialylated
3A3SIF + 1
HexNacHex

repeat

F 2AOSIF 21,793 Non-sialylated

(J) 2A =biantennary complex type oligosaccharide;
3A =triantennary complex type oligosaccharide;
4A = tetraantennary complex type oligosaccharide;
OS = non-sialylated; IS =monosialylated; 2S =disialylated;
3S =trisialylated; IF =fucosylated.

Results The deconvoluted mass spectrum obtained with the
preparation to be examined corresponds, with respect to the
6 major peaks, to the mass spectrum obtained with inurjeron
beta-la EPCRS.

C. Carry out the method for peptide mapping,
. ,Appendix ill K, and liquidchromatography, Appendix ill D,
.,using the following solutions.

(1) If necessary, concentrate the injection by an appropriate
procedure, such as membrane ultrafiltration, to a suitable
concentration. Add 5 j.lL of a 24.2% w/v solution of
tris(hydroxymethyQmethylamine and a volume of the
concentrated injection containing 20 pg of protein to a
polypropylene tube of O.5-mL capacity. Add 4 ~L of a
0.1% wlv solution of endoprotease LysC in O.05M tris
hydrochloride buffer solutian pH 9.O. Mix gently and incubate at
30' for 2 h. Add 10 ~L of a 1.54% wlv solution of
dithiothreitol. Dilute the solution with the same volume of a
57.3% wlv solution ofguam'dine hydrochlatide. Incubate at 4'
for 3 to 4 hours.

2022

(2) Prepare at the same time and in the same manner as for
solution (I) but using interferor, beta-la EPCRS instead of the
injection being examined.

(3) 2.0 w/v % of/nul/eron beta-La o:cidised peptide BPCRS in
water (for use in the Oxidised forms test).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 2.1 mm) and a
stainless steel pre-column (2 cm x 2.1 mm) both packed
with spherical oetadecylsilyl silica gelfor chromatography (5 pm)
with a pore size of 30 nm (Vydac 218TP52 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.2 mL per minute.

(d) Use an ambient coJunm temperature.

(e) Use a detection wavelength of214 nm.
(I) Inject a volume of each of solution (I) and (2) containing
20 p.g of digested protein. For use in the test for Oxidised
forms, inject 70 ~l of solution (3).

MOBILE PHASE

Mobile phase A 0.1% vlv of trifiuoroacetic acid
Mobile phase B Mix 1 volume of trifiuoroacetic acidwith
700 volumes of acetonitrile Rl and dilute to 1000 volumes
with waleT

Time (Minutes) Mobile phase A Mobile phase B Conunent
("I. vlv) ("/. vlv)

0-30 HM)->64 0 ..... 36 linear gradient

30-45 64.....55 36 .....45 linear gradient

4'i-50 55..... 40 45..... 60 linear gradient

50-70 40.....0 60--0100 linear gradient

70-83 0 100 isocratic

83-85 0->100 100->0 lin~ar gradient

85·100 [00 0 re-equilibralion

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (2) is qualitatively similar to the chromatogram of
interferon beta-la digest supplied with interferon beuz-
Ia EPCRS.

CONFIRMATION

The profile of the chromatogram obtained with solution (I)
resembles that of the chromatogram obtained with
solution (2).

TESTS
Impurities of molecular masses dltrering from that of
interferon beta..la
Carry out the method for polyacrylamide gelelectrophoresis,
Appendix ill F, under reducing conditions) using 12%
aery/amide as the resolving gel.

The concentrated sample buffer consists of concentrated SDS
PAGE sample buffer far reducing conditions containing
2-mercaptoethanol as the reducing agent. The sample buffer
consists of equal volumes of concentrated SDS-PAGE sample
buffer for reducing conditions and waler.

For solution (I) concentrate the injection using a suitable
method to obtain a protein concentration of 0.15% wlv.
For solotion (2) mix equal volumes of solution (I) and the
concentrated sample buffer. For solution (3) dilute solution
(I) to obtain a protein concentration of 0.06% wlv and mix
equal volumes of this solution and the concentrated sample
buffer. For solution (4) mix 8 ~L of solution (3) and 40 ~L
of the sample buffer. For solution (5) mix 15 ~L of solution
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(4) and 35 ~L of the sample buffer. For solurion (6) mix
18 ~L of solution (5) and 18 ~L of the sample buffer.
For solution (7) mix 12 ~L of solution (6) and 12 ~L of the
sample buffer. Solution (8) is a solution of relative molecular
weight markers suitable for calibrating SDS-PAGE gels in the
range of 15 to 67 kDa dissolved in the sample buffer.

Boil solutions (2) to (8) for 3 minutes and apply 20 ~ of
each solution to the gel. Perform the electrophoresis under
the conditions recommended by the manufacturer of the
equipment. Proteins in the gel are visualised by Coomassie
staining, carried out as follows: immerse the gel in Coomassie
staining solution Rl at 33° to 37° for 90 minutes with gentle
shaking, then remove the staining solution; destain the gel
with a large excess of a mixture of 1 volume of glacial acetic
acid, J volume of propan-2-ol and 8 volumes of water.
The apparent molecular weights of: interferon beta-Ia, about
23000; underglycosylated interferon beta-Ia, about 21 OOOj
deglycosylated interferon beta-Ia, about 20 000; interferon
beta-Ia dimer, about 46 000. Use the electrophoretogram
provided with inteiferon baa-to EPCRS to identify the bands.

SYSTEM SUITABILITY

The test is not valid unless:

the validation criteria in Appendix ill F are met;

a band is seen in the electrophoretogram obtained with
solution (7);

a gradation of intensity of staining is seen in the
electrophoretograms obtained with solutions (2) to (7).

LIMITS

The electrophoretogram obtained with solution (3) may
show, in addition to the principal band, less intense bands
with molecular weights lower than the principal band.
The band corresponding [0 underglycosylated interferon
beta-Ia is not more intense than the principal band in me
electrophoretogram obtained with solution (5) (5 per cent).

The electrophoretogram obtained with solution (2) may
show, in addition to the principal band, less intense bands
with molecular weights lower than the principal band.
The band corresponding to deglycosyJated interferon beta-Ia
is not more intense than the principal band in the
electrophoretogram obtained with solution (5) (2 per cent);
any other.band corresponding .toan impurity of a molecular
weight lower than that of interferon bera-Ia, apart from the
band corresponding to underglycosylared interferon beta-I a is
not more intense than the principal band in the
electrophoretogram obtained with solution (6) (I per cent).

Oxidised fOnDS

Maximum 9.0% offragment 34-45.

Use the chromatogram obtained with solution (1) in
identification C. Locate the peaks due to the peptide
fragment comprising amino acids 34 to 45 and its oxidised
form using the chromatogram obtained with solution (3) in
identification C.

Calculate the percentage of oxidation of interferon beta-Ia
using the following expression:

area of the peak. cornsponding [0 the oxidised
peptide fragment 34-45;
area of the peak corresponding to the peptide
fragment 34-45.

Interferon Beta-la Preparations III-83l

Dimers and related substances of higher molecular
weight
Use method A or method B. The choice of method A or
method B should be based on compliance with the system
suitability requirements.

A. Carry out the method for size-exclusion chromatography,
Appendix III C, using the following solutions. Store the
solutions at a temperature of 50.
(1) Inject a quantity of injection containing approximately
8.8 ~lg of interferon beta-Ia.

(2) Inject a quantity of solution containing approximately 25
l1g imoferon beta-I EPCRS that, following a number of
freeze-maw cycles (usually 3) at _200

, has a percentage
content of aggregation products (dimers and aggregates) of at
least 3%.

(3) Inject 100 ~L ofa buffer prepared as follows. Transfer
450 mL, of purified water to a 500 mL, graduated cylinder.
With the magnetic stirrer on, mix 286 ~lL of glacial acetic acid
with 450 mL of water, adjust the pH to 3.8 with a 50% wlv
solution of sodium hydroxide in waterand dilute to 500 mL
with water (blank solution).

CHROMATOGRAPHIC CONDITIONS

(a) Use a column (30 em x 7.8 mm) packed with
appropriate porous silica beads (5 um) with a fractionation
range for proteins of approximately 5,000 to 150,000 (Tosoh
Biosciences TSK G2000 SWXL is suitable). New columns
should be conditioned prior to first use and previously
conditioned columns saturated prior to the test with
saturation solution. To prepare the saturation solution dilute
Interferon Beta-I a Concentrated Solution that, following
freeze-thaw cycles, contains a percentage of degradation
products (dimera and aggregates) of at least 20%, to contain
0.03% wlv of interferon beta-Ia using a buffer prepared as
follows. Mix 1.43 mL of glacial acetic acid to 400 mL with
water, adjust the pH to 3.8 with 50% w/v solution of sodium
hydroxide in waterand dilure to 500 mL with water.
(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of215 om.

(f) Inject the volumes prescribed above for each solution.

MOBILE PHASE

Mix 2.86 mL ofglacial acetic acidand 2.92 g of sodium
chloride with 900 mL of water, adjust the pH to 3.8 with
50% w/v solution of sodium hydroxide in waterand dilute [Q I
L with water.

SYSTEM SUITABILITY

Inject solution (2) two times. The test is not valid unless the
relative standard deviation of the percentage content for the
aggregate and dimer peaks is less than 5%.

LIMITS

For products containing 8.8 J.lg or less of interferon
beta-La
In the chromatogram obtained with solution (1) the sum of
the areas of any peaks eluting before the principal peak is nor
greater than 2% by normalisation.

For products contalnt"ng more than 8.8 JIg of interferon
beta-to
In the chromatogram obtained with solution (1) the sum of
the areas of any peaks eluting before the principal peak is not
greater than I% by normalisation.
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B. Carry out the methodfor size-exclusion chromatography,
Appendix III C) using the following solutions. Store the
solutions at a temperature of 2° to 8°.

(I) A quantity of the injection.

(2) 0.05% wlv of bovine albumin and 0.02% wlv of cytochrome
e in the mobilephase.
(3) Mobile phase (blank solution)

CHROMATOGRAPHIC CONDITIONS

(a) Use a column (30 em x 7.8 mm) packed with
appropriate porous silica beads (5 urn) with a fractionation
range for proteins of approximately 5,000 to 150,000 (Tosoh
Biosciences TSK 02000 SWXL is suitable) fitted with a
guard column (4 em x 6 mm) packed with the same
material.
(b) Use isocratic elution and the mobile phase described
below.
(e) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 280 nm.

(l) Inject 40 ItL of solution (2), 100 pL of solution (3) and a
quantity of solution (1) containing 25 JIg of interferon beta
lao

MOBILE: PHASE

To 800 mL of wateradd 2.77 g sodium dihydrogen
otthophosphate monohydrate, 21.9 g disodium hydrogen
orthophosphate heptahydrate and 12.0 g sodium chloride, then
dilute with waterto 1000 mL. Adjust to pH 7.2.

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
withsolution (2), the resolution between the peaksdue to
bovine albumin and cytochrome C is at least 4.0.
The test is not valid unless, in the chromatogram obtained
with solution (3), no peaks are observed between the
retention timeof the peakdue to bovine albumin and the
retention timeof the peakdue to cytochrome C. Initial blank
injections maycontainpeaksas the solution is used to
condition the column.

LIMITS

In the chromatogram obtained with solution (I) the sum of
the areas of any peaks eluting before the principal peak is not
greater than 2%by normalisatitm.

ASSAY
For protein
Carry out the methodfor liquid ,hromawgraphy,
Appendix III DJ using the following solutions. Prepare 3
independent dilutions for each solution.
(1) Inject a quantity of the injection containing 5 IJg of
interferon beta-I a.
(2) Dilute the contents of a vial or'inteiferon beta-la EPCRS
to obtain a solutioncontaining 0.01% wlv of interferonbeta
I a and inject a quantity containing 5 pg of interferon beta
lao

CHROMATOGRAPHlC CONDITIONS

(a) Use a stainless steel column (25 em x 2.1 mm) and a
stainless steel pre-column (2 em x 2.1 mm) both packed
with bUlylsilyl silica gelfor chromawgraphy (5 urn) with a pore
size of 30 urn (Vydac 214TP52 and Vydac 2140D52 are
suitable).

(b) Use gradient elutionand the mobilephasedescribed
below.
(c) Use a flow rateof 0.2 mL per minute.
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(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 214 urn.

(1) Inject the volumes prescribed abovefor each solution.

MOBILE PHASE

Mobile phaseA 0.1 % vlv of lrifluoroacelic acid.
Mobile phase B Dilute 1 volume of tnfluoYOaUti, acidand
300 volumes of waterto J000 volwnes with aUlOniuile RI.

Time (Minutes) Mobile phase A MobUe phase B CODlIDent
(%vlv) (%vlv)

0·20 100--00 0___ 100 linear gradient

20-25 0 100 isocratic
25-26 0---->100 100___0 linear gradient
26-40 100 0 re-equilibration

SYSTEM SUITABILITY

Inject the three independent dilutions of solution (2).
The Assay is not valid unless:
the relative standard deviation of the area of the principal
peak is not more than 3.0%;
the symmetry factor of the peakdue to interferon beta-Ia is
between 0.8 and 2.0.

DETERMINATION OF CONTENT

Calculate the content of C908H14~2460252S7 in the
injection from the chromatograms obtained and using the
declared content of ~08H140~2460252S7 in inteiferon baa
la EPCRS.

For potency
The potency of interferon beta-I a is estimated by comparing
its ability to protect cells against a viral cytopathic effect with
the same ability of the appropriate International Standard of
human recombinant interferon beta-Ia or of a reference
preparation calibrated in International Units.
The International Unit is the activity contained in a stated
amount of the appropriate International Standard.
The equivalence in International Units of the International
Standard is stated by the World Health Organisation.

Carry out the assay using a suitable method, basedon the
following design.

Use, in-standard culture conditions, an established cell line
sensitive to the cytopathic effect of a suitable virus and
responsive to interferon. The cell cultures and viruses that
havebeen shown to be suitable include the following:
- WISH cells (ATCC No. CCL-25) and vesicular

stomatitis virus VSV, Indiana strain (ATCC No. VR-158)
as infective agent;

- A549 ceUs (ATCC No. CCL-18S) and
encephalomyocarditis virus EMC (ATCC No. VR-129B)
as infective agent.

Incubate in at least 4 series,cells with 3 or more different
concentrations of the preparation to be examined and the
reference preparation in a microtitre plate and include in
each seriesappropriate controls of untreated cells. Choose
the concentrations of the preparations such thatthe lowest
concentration produces some protection and the largest
concentration produces less thanmaximal protection against
the viral cytopathic effect. Add at a suitable time the
cytopathic virus to aU wellswith the exception of a sufficient
numberof wells in all series, which are left with uninfected
controlcells. Determine the cytopathic effectof the virus
quantitatively witha suitable method. Calculate the potency
of the preparation to be examinedby a suitable method (for
example, Supplementary Chapter N G).
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Aqueous Iodine Oral Solution
DEFINITION

LABELLING
The label of the sealed container states the micrograms per
millilltre, and the number of l\iIU (Million International
Units).

The confidence limits (P =0.95) are not less than
64 per cent and not more than 156 per cent of the estimated
potency.

STORAGE
Interferon Beta-Ia Injection should be protected from light
and stored at a temperature of 20 to go. It should not be
allowed to freeze.

Extemporaneous preparation
The following directions apply.
Dissolve the Potassium Iodide and the Iodine in 100 mL of
the Purified Water and add sufficient of the Purified Water
to produce 1000 mL.

The oralsolution complies with the requirements statedunder Oral
Liquids and with thefollowing requirements.

Content of iodine. I
4.75 to 5.25% w/v.

Content of potassium iodide, KI
9.5 to 10.5% wlv.

ASSAY
Dilute 25 mL to 100 mL with waler.

Per iodine
To 20 mL of the diluted solution add 10 mL of waterand
titrate with O.lM sodium thiosulfate VS. Each mL or
O.IMsodium thiosulfate VS is equivalent to 12.69 109 of!.

For potassium iodide
To 10 mL or the diluted solution add 20 mL of waterand
40 mL of hydrochloric acid and titrate with O.05M potassium
iodate VS until the darkbrown solution which is produced
becomes palebrown. Add I mL of amaranth solution and
continue the titration until the redcolourjust changes to pale
yellow. From the number of mL of O. 05M potassium iodate VS
required subtract one quarter of the number of mL of
O.IM sodium thiosulfate VS required in the Assay for iodine.
Each mL of the remainder is equivalent to 16.60 mg of KI.

STORAGE
Aqueous Iodine Oral Solutionshould be keptin a well-closed
container, the materials of which areresistant to iodine.
Aqueous Iodine Oral Solutioncontains in 1 mL 50 mg of
Iodine and about 130 mg of total iodine, free and combined.
Aqueous Iodine Oral Solution is intended to be diluted
before use.
When aqueous iodinesolution is prescribed or demanded,
Aqueous Iodine Oral Solution shall be dispensed or supplied.

25g
25g

25mL
SufficientLa produce 1000 mL

Iodine
Potassium Iodide
Purified Water
Erhanol (90 percent)

Extemporaneous preparation
The following directions apply.
Dissolve the Potassium Iodide and the Iodine in the Purified
Water and add sufficient Ethanol (90 per cent) to produce
1000mL

Thesolution complies with the requirements statedunder Liquids
fur Cutaneous Application and with thefollowing requirements.

Content of iodine, I
2.4 to 2.7% wlv.

Content of potassium iodide, .KI
2.4 to 2.7% wlv.

Ethanol content
83 to 88% vlv, Appendix VIII F.

ASSAY
For Iodine
Dilute 10 mL with 20 mL of waterand titrate with
O.IMsodium thiosulfare VS. Each mL ofO.IM sodium
thiosulfate VS is equivalent to 12.69 109 ofI.

For potassium iodide
To 10 mL add 30 mL of waterand 50 mL of hydrochloric
acidand titrate with O.05M potassium iodate VS until the dark
brown solution whichis produced becomes pale brown.
Add 1 mL of amaramh solution and continue the titration
until the redcolourjustchanges to paleyellow. From the
number of mL of O.05M potassium iodate VS required subtract
half the number of mL of O.IMsodium thiosulfate VS required
in the Assay for iodine. EachrnL of the remainder is
equivalent to 16.60 109 ofKI.

STORAGE
Alcoholic Iodine Solution should be kept in a well-closed
container, the materials of which areresistant to iodine.
When iodine tincture is prescribed or demanded Alcoholic
IodineSolution shallbe dispensed or supplied.

lodised Oil Fluid Injection
Action and use
Radio-opaque injection.

Alcoholic Iodine Solution
Alcoholic Iodine Cutaneous Solution

DEFINmON
Alcoholic Iodine Solution is a cutaneous solution.

DEFINITION
Iodised Oil FluidInjection is a sterile iodineaddition product
of the ethyl esters of the fatty acids obtained from poppy
seed oil.
The injection complies with the requirements statedunder
Parenteral Prepararions and with thefollowing requirements.

Content of combined iodine
37.0 to 39.0% w/w.

CHARACTERISTICS
A straw-eoloured or yellow, oily liquid.

50g
100 g

Sufficient to produce 1000 mL

Iodine
Potassium Iodide
Purified Water,freshly boiled and cooled
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Practically insoluble in water; solublein chloroform, in ether
and in petroleum spini (boiling range, 4(1' to 6(f).

IDENTIFICATION
Boil 0.05 mL with 2 mL ofglacial acetic acidand 0.1 g of
zinc powder for 2 minutes, add 5 mL of water, shake,decant
from any undissolved zinc and add I mL of hydrogen peroxide
solution (20 vol). Iodine vapour is evolved.

TESTS
Acidity
To 5 mL of chloroform add 5 mL of ethanol (96%) previously
neutralised to phenolphthalein solution Rl with O.IM ethandic
sodium hydroxide VS, add 5 g of the injection) shake and
titrate with O.IM ethanolic sodium hydroxide VS using
phenolphthalein solution RJ as indicator. Not more man
1.0 mL is required to change the colourof the solution.

Weight per mL
1.28 10 1.30 g, Appendix V G.

Free iodine
Shake 1 g with 1 mL of starch mucilage and 1 mL of cadmium
iodide solution. Any blue colourdisappears on me addition of
0.4 mL of O.OIM sodium thiosulfate.

ASSAY
Boil I g with 10 mL of glacial acetic acidand I g of zinc
pouder undera reflux condenser for 1 hour. Add through the
condenser 30 mL of hot water) filter through absorbent
cotton) wash the flask with two 20 mLquantities of hot water
and pass the washings through the filler. Cool the filtrate,
add 25 mL of hydrochloric acidand 8 mL ofpotassium cyanide
solurion and titrate with 0.05M potassium iodare VS until the
dark brownsolutionwhich is produced becomeslightbrown;
add 5 mL of starch mucilage and continue the titration until
the blue colour disappears. Each mL of 0.05M potassium
IOdate VS is equivalent to 12.69 mg of combined iodine.

STORAGE
lodised Oil Fluid Injection should be kept in an atmosphere
of carbon dioxideor nitrogen and protected from light.

lopamidol Injection
Action and use
Iodinated contrast medium.

DEFINITION
Iopamidol Injection is a solution of Iopamidol in Water for
Injections with or without excipients.
The injection complies Wlih the requirements stated under
Parenteral Preparations and with thefolWwing requirements.

Content of Ioparnidol, C17HnI3N.30s
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Dry I mL of the injection over phosphorus penwxide at a
pressure of2 kPa for 16 hours. The infrared absorption
spectrum of the driedresidue) Appendix Il AJ is concordant
with the reference spectrum of iopamidol (RS 441).
B. In the test for Related substances, the principal peakin
the chromatogram obtained with solution (1) corresponds to
that in the chromatogeam obtained with solution (5).

TESTS
Acidity or alkalInity
pH, 6.5 10 7.5, Appendix V L.
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Light absorption
The lightabsorption of a 4-em layer of the injection)
Appendix II B at 450 om is not more than 0.120.

Free aromatic amlnes
Thefollowing solutions and reagents are stored in ice-eater and
prouaed from bright light.

Mix a volume of the injection containing 0.5 g of lopamidol
withwaterand add sufficient water to produce 20 mL. Place
thesolution in ice-water) protected from light, for 5 minutes.
Add 1.0 mL of hydrochloric acid, mix and allow to stand for
5 minutes. Add 1.0 mL of a 2% w/vsolutionof sodium nimte
prepared immediately before use) mix and allow to stand for
5 minutes. Add 1.0 mL of a 12% wlvsolutionof ammonium
sulfamateJ swirl gently untilgas liberation has ceasedand
allow to stand for 5 minutes. Add 1.0 mL of a freshly
prepared 0.1 % wlv solution of naphthyk'hy/enediamine
dihydrochlm;de and mix. Remove from the ice-water and allow
to stand for 10 minutes. Add sufficient water to produce
25 mL and mix. Immediately measure the absorbance at
500 nm, Appendix Il B) using in the reference cell a solution
prepared by treating 20 mL of water in the same manner.
The absorbanu is not greater than mat obtained by treating
20 mL of a 0.00125% wlv solution of iopamidol
jmpun'ty A EPCRS in water in the same manner and
beginning at the words "Place the solution ... ".(500 ppm).

Free iodine
.Mix a volume of the injection containing 2.0 g of Iopamidol
withwaterand add sufficient water to produce 25 mL.
Add 5 mL of toluene and 5 mL of dilute sulfuric acid, shake
and centrifuge. Any red colourin the upperphaseis not
moreintense than that of the upper phase obtained in the
samemanner froma mixture of 22 mL of water, 2 mL of
iodide standard solution (10 ppm1), 5 mL of dilute su/furic acid,
I mL of hydrogen peroxide sdution (100 ""0 and 5 mL of
toluene (10 ppm).

Iodide
To 10 mL of the injection add sufficient water to produce
50 mL. Add 2.0 mL of O.OOIM potassium iodide. Carry out
the methodfor potentiometric titration) Appendix vmB) using
O.OOIM silver nitrate VSJ a silver indicator electrode and an
appropriate reference electrode. Subtract the volumeof
titrant corresponding to the 2.0 mL of O.OOlM potassium
iodide, determined by titrating a blank 10 which is added
2.0 mLof O.OOlM potassium iodide) and use the residual value
to calculate the iodidecontent.
I mL of O.OOIM silver nitrate VS is equivalent to 126.9 ~g of
iodide.
Not more than 2.0 mL of O.OOlM silvernitrate VS is required
(40 ppm).

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Mix a volume of the injection containing 0.5 g of
Iopamidol with water and addsufficient water to produce
50mL.

(2) 0.005% wlv of 'Opamidol impurity H BPCRS in water.
(3) Dilute I volume of solution (I) 10 500 volumes with
water.
(4) To 200 volumes of solution (2) add I volume of solution
(1) and add sufficient water to produce 500 volumes.
(5) 1.0% wlv of iopamidol EPCRS in water.

www.webofpharma.com



2022

CHROMATOGRAPHIC CONDITIONS

(a) Use two stainless steel columns (25 em x 4.6 mm)
coupled in series and packed with phenylsilyl silica gelfor
chromatography (5 pm) (Zorbax SB-Phenyl 80 A is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of2.0 mL per minute.

(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 240 nm.

(I) Inject 20 ul., of each solution.

The retention time of iopamidol is about 15 minutes and the
retention time of the peak due (0 impurity H is 'about
13 minutes. Impurity H and impurity I have identical
retention times.

MOBILE PHASE

i.WOb17e phase A waler.
klobile phase B Equal volumes of acetonitrile and water.
Equilibrate the column for at least 20 minutes with mobile
phase A.

Time Mobile phase A Mobile phase B Comment
(Minutes) (oJ;,YIv) (%vlv)

0-1. 100 o 1""",!Ie

18-40 11)(1..-.)62 .....3. Inear gradient

40-45 62--1'SO 33->5. linear g-adient

45-50 50-->100 5O~. Inear gradient

50-60 100 0 re·equilibratlon

SYSTEM SUlTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution factor between the peaks
corresponding to iopamidol and iopamidol impurity H is at
least 2.0. If necessary, adjust the composition of the mobile
phase or the time programme of the gradient.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity H or
.impurity I is notgreater than 2_.5 J4n~s_ the area of the
principal peak in the chromatogram obtained with solution
(3) (0.5%);

the area of any other secondary peak is not greater than half
the area of the principal peak in the chromatogram obtained
with solution (3) (0.1%);

the sum of the areas of any secondary peaks other than
impurites H and I is not greater than the area of rile principal
peak in the chromatogram obtained with solution (3) (0.2%).

Disregard any peak with an area less than 0.25 times the area
of the principal peak in the chromatogram obtained with
solution (3) (0.05%).

Sterility
Complies with the testfor ,terilir,y, Appendix XVI A.

Bacterial endotoxin.
The endotoxin limit concentration is 0.7 ill per ml.,
Appendix XN C.

ASSAY
Mix a volume of the injection containing 0.220 g of
Iopamidol with waterand add sufficient waterto produce
20 mL. Add 5 mL of strong sodium hydroxide ,oluo'on, I g of
zincpowder and a few glass beads. Boil under a reflux
condenser for 30 minutes. Allow to cool and rinse the

IopamidoI Preparations III-835

condenser with 20 mL of water, adding the rinsings to the
flask. Filter through a sintered-g1ass filter and wash the filter
wil.h several quantities of water. Collect the filtrate and
washings. Add 5 mL ofglacial acetic acidand titrate
inunediately with O.lMsilver nitnue VS. Carry out the
method for potentiometric titration, Appendix VIII B, using a
suitable electrode system such as silver-silver chloride.

Each mL of O.lM silver nitrate VS is equivalent to 25.90 mg
of C17H22I,N,Oe-

STORAGE
Iopamidol Injection should be protected from light.

LABELLING
The quantity of active ingredient is stated in terms of
Iopamidol and as the equivalent amount of iodine.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Iopamidol.

lopamidol Oral Solution
Action and use
Iodinated contrast medium.

DEFINITION
Iopamidol Oral Solution is a solution of Iopamidol in a
suitable aqueous vehicle.

The oralsolution complies with the requirements stated underOral
Liquids and with thefoUowing requirements.

Content ofiopamidol, C17Hnl3N30s
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Dry 1 mL of the oral solution over phosphorus pentoside at
a pressure of 2 kPa for 16 hours. The infrared absorption
spectrum of me dried residue, Appendix II A, is concordant
with the reference spectrum of iopamidol (RS 441).

B. In the test for Related substances, me principal peak in
the chromatogram obtained widl solution (I) corresponds to
that in the chromatogram obtained with solution (5).

TESTS
Acidity
pH, 4.0 to 5.5, Appendix V L.

Free aromatic amines
Thefollowing solutions and reagents arestored in ice-water and
protected from bright lighl.

Mix a volume of the oral solution containing 0.5 g of
Iopamidol with water and add sufficient waterto produce
20 mL. Place the solution in ice-water, protected from light,
for 5 minutes. Add 1.0 mL of hydrochloric acid, mix and
allow to stand for 5 minutes. Add 1.0 mL of a 2% wlv
solution of sodium nitrite prepared inunediately before use,
mix and allow to stand for 5 minutes. Add 1.0 mL of a
12% w/v solution of ammoniumsut/amare, swirl gently until
gas liberation has ceased and aUow to stand for 5 minutes.
Add 1.0 mL of a freshly prepared 0.1% wlv solution .of
naphthylerhy/enediamine dihydrochloride and mix. Remove from
the ice-water and allow to stand for 10 minutes.
Add sufficient water to produce 25 mL and mix. Irrunediately
measure the absorbance at 500 nm, Appendix n B, using in
the reference cell a solution prepared by treating 20 mL of
waterin the same manner.
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The absorbance is not greater than that obtained by treating
20 rnL of a 0.00125% wlv solution of iopomidd
impurity A EPCRS in. water in the same manner and
beginning at the words "Place the solution ., ;".(500 ppm).

Free iodine
Mix a volume of the oralsolution containing 2.0 g of
Iopamidol with water and add sufficient water to produce
25 mL. Add 5 mL of tduene and 5 rnL of dilute sulfUric acid.
Shakeand centrifuge. Any red colour in the upperphase is
not more intense than thatof the upperphase obtained in
the same manner from a mixture of 22 mL of water, 2 mL of
iodide standard solution (10 ppm I), 5 rnL of dilute sulfwicacid,
I rnL of hydrogen peroxide solution (100 "'0 and 5 mL of
toluene (10 ppm).

Iodide
Mix a volume of the oral solution containing 6.0 g of
IopamidoJ with water and add sufficient water to produce
20 mL. Add 2.0 mL of O.OOIM potassium iodide, Carry out
the method for potentiometric titration, Appendix WI B, using
O.OOIM silver nitrate VS, a silverindicator electrode and an
appropriate reference electrode. Subtract the volumeof
titrant corresponding to the 2.0 mL of O.OOlM potassium
iodide, determined by titrating a blank to which is added
2.0 rnL of O.OOIM potassium iodide and use the residual value
to calculate the iodide content.
Not more than2.0 mL of O.OOlM silver nitrate VS is required
(65 ppm).

Each mL of O.OOIM silver nitrate VS is equivalent to 126.9 ~g

of iodide.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Mix a volume of the oral solution containing 0.5 g of
lopamidolwith waterand add sufficient water to produce
50mL.

(2) 0.005% wlv of lopamiMI impurity H EPCRS in water.
(3) Dilute I volume of solution (I) to 500 volumes with
waM'.
(4) To 200 volumes of solution (2) add I volume of solution
(1) and add sufficient water to produce 500 volumes.
(5) 1.0% wlv of iqpamidol EPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use two stainless steel columns (25 em x 4.6 mm)
coupled in series and packed with phenylsilyl silica gelfar
chromatography (5 urn) (Zorbax SB-Phenyl 80 Ais suitable).

(b) Use gradient elution and the mobile phases described
below.

(c) Use a flow rateof 2.0 mL per minute.
(d) Use a column temperature of 60°.
(e) Use a detection wavelength of 240 nm.

(0 Inject 20 ~L of each solution.

The retention time of iopamidol is about 15 minutes and the
retention time of the peak due to impurity H is about
13 minutes. Impurity H and impurity I have identical
retention times.

MOBILE PHASE

Mobile phase A water.
Mobile phase B Equalvolumes of acetonitrile and water.

Equilibrate the column for at least 20 minutes with mobile
phase A.
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TIme Mobile phase A Mobile phase 8 Comment

(Minutes) (%vlY) (%vlvl

0-18 100 0 leccrauc

18-40 1~62 0-.3. linealgradienl

40-45 62--l50 _50 linealgradlenl

45·50 50-.+100 5O~0 Ineergradient

50-60 100 0 re-equilibration

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4)) the resolution factor between the peaks
corresponding to iopamklol and iopamidol impurity H is at
least 2.0. Ifnecessary, adjust the composition of the mobile
phase or the time programme of the gradient.

LIMITS

In the chromatogram obtained with solution (1):

the area of anypeak corresponding to impurity H or
impurity I is not greater than2.5 times the area of the
principal peak in the chromatogram obtained withsolution
(3) (0.5%);

the area of any othersecondary pwk is not greater thanhalf
the area of the principal peak in the chromatogram obtained
with solution (3) (0.1%);

the sum of the areas of any secondary peaks other than
impurities H and I is not greater than the areaof the
principal peak in the chromatogram obtained withsolution
(3) (0.2%).

Disregard any peakwith an area less than 0.25 timesthe area
of the principal peakin the chromatogram obtained with
solution (3) (0.05%).

ASSAY
Mix a volume of the oral solution containing 0.220 g of
lopamidol with waterand add sufficient water to produce
20 rnL. Add 5 rnL of strong rodium hydroXl" solution, I g of
zinc powderand a few glassbeads. Boil undera reflux
condenser for 30 minutes. Allow to cool and rinse the
condenser with 20 mLof water, adding the rinsings to the
flask. Filterthrough a sintered-glass filter and washthe filter
with several quantities of water. Collect the filtrate and
washings. Add 5 mL of glacial acetic acid and titrate
inunediately with O.lM silvernitrate VS. Cany out the
method for potentiometric tisration, Appendix VIII B, usinga
suitable electrode systemsuch as silver-silver chloride.
Each rnL of O.IMsilver nimue VS is equivalent (0 25.90 mg
of C17H221,N30e-

STORAGE
lopamidol Oral Solution should be protected from light.

LABELLING
The quantity of active ingredient is stated in terms of
lopamidol and as the equivalent amount of iodine.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed under Iopamidol.
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Ipratropium Nebuliser Solution
Action and use
Anticholinergic (antimuscarinic) bronchodilator.

DEFINITION
Ipratropium NebuJiser Solution is a solution of Ipratropium
Bromide in \Vater for Injections and may containsodium
chloride.

The nebuliser solution complies with the requirements statedunder
Preparations for Inhalation and with thefollowing requirements.

Content of ipratropium bromlde, CZoH3oN03Br,HzO
95.0 to 110.0% of the stated amount.

IDENTIFICATION
Evaporate a volume of the nebullser solution containing
1.5 mg of Iprarropium Bromide to dryness on a water bath.
Shake the residue with 5 mL of methanol and filter
(Whattnan GF/C is suitable). Evaporate the filtrate to
dryness on a water bath and dry the residue at room
temperature at a pressure of 1 kPa for 15 minutes.
The infrared absorption spectrum of the driedresidue,
Appendix II A, is concordant with a spectrum prepared from
a mixture of 5 mg of ;pratropium bromide BPCRS and 45 mg
of sodium chloride dissolved in the minimum quantity of water,
evaporated to dryness on a water bath and treated in a
similar manner to the substance beingexamined beginning at
the words"Shake the residue with 5 mL of methanol, .. ,".

TESTS
Acidity
pH, 3.0 to 4.0, Appendix V L.

Related substances
Carry out the method for li4uidchromatography,
Appendix ill D, using the following solutions.
(I) Dilute a quantity of the nebuliser solution, ifnecessary,
with sufficient O.OOIM hydrochloric acid to produce a solution
containing 0.02% wlvof Ipratropium Bromide.
(2) Dilute I volume of solution (I) to 200 volumes with
O.OOIM hydrochloric acid.
(3) 0.005% wlv of iprarropium bromide impurily B EPCRS and
0.005% wlv of ipratropium bromide BPCRS in
O.OOIM hydrochloric acid.

-- - - -- - -

(4) Dilute I volume of solution (2) to 5 volumes with
O.OOIM hydrochloric acid.

CHROMATOGRAPHIC CONDITiONS

(a) Stainless steel column (12.5 ern x 4.6 mm) packed with
octylsilyl silica gd for chromatography (5 pm) (Columbus C8 is
suitable).

(b) Use isocratic elution using the mobilephase described
below.

(c) Use a flow rateof 0.5 mL per minute.
(d) Use an ambient column temperature.
(e) Detection wavelength of 210 run.

(I) Inject 20 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
6 times the retention time of ipratropjum.

MOBILE PHASE

A mixture of 4 volumesof freshly distilled uiahylam;ne.
50 volumes of propan-Z-oI RJ, 100 volumes of acetonitrik RJ
and 850 volumes of a 0.1% w/v solutionof sodium
methanesulfonate adjusted to pH 3.0 with onltophosphoric acid.

Ipratropium Preparations III-837

\\fuen the chromatograms arerecorded under the prescribed
conditions, the retention time of ipratropium is about
11 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
ipratropium bromide and Impurity B is at least 1.2.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any such peaksis not greater than
3 times the area of the principal peakin the chromatogram
obtained with solution (2) (1.5%).

Disregard any peakwithan area less than thearea of the
principal peakin the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the methodfor liquid chromatography,
Appendix ill D, using the following solutions.
(I) Dilute a quantity of the nebulisersolution, ifnecessary,
with sufficient O.OOlM hydrochloric acid to produce a solution
containing 0.02% wlvof Ipratropium Bromide.
(2) 0.02% wlv of ipratropium bromide BPCRS in
O.OOIM hydrochloric acid.
(3) 0.005% wlv of ipralropium bromide impuniy B EPCRS and
0.005% wlv of ipratropium bromide BPCRS in
0.001.... hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
wil.h solution (3), the resolution between the two principal
peaks is at least 1.2.

DETER1d.INATION OF CONTENT

Calculate the contentof C20H.3oN0JJr,H20 in the solution
using the declared content of C201:f3oNQ3Br,I-hO in
iprarropium bromide BPCRS.

STORAGE
Ipratropium NebuliserSolutionshould be storedprotected
from light in a sealedcontainer.

IMPURITIES
The impurities limitedby the requirements of this
monograph include.

A. (IR,3r,5S,8r)-3-hydroxy-8-methyl-8-(I-methylethyl)-8
azoniabicyclo[3.2.I[octane,
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and enantiomer

B. (IR,3r,5S,8s)-3-[[(2RSJ-3-hydroxy-2-phenylpropanoyl]
oxy]-8-methyl-8-( l-methylethyl)-8- azoniabicydo[3.2.1]
octane,

OyC02H and enanllomer

R R'

C. R = CH,-OH, R' = H: (2RS)-3-hydroxy-2
phenylpropanoic acid (m-troplc acid),

D. R + R' =CH,: 2-phenylpropenoic acid (atropic acid).

Ipratropium Pressurised Inhalation,
Solution
Ipratropium Pressurised Inhalation

Action and use
Anticholinergic (antimuscariJ)ic) bronchodilator.

DEFINITION
Ipratropium PressurisedInhalation, Solution is a solution of
Ipratropium Bromide in a suitable liquidin a pressurised
container fitted witha metering dose valve.
The pressurised inhalation compliM with the requirements stared
under Preparations fur Inhalation and Wlih thefollowing
requiremen ts.

PRODUCTION
The size of aerosol particles to be inhaled is controlled. so
that a consistent portion is deposited in the lungs. The fine
particle characteristics of preparations for inhalation are
determined using the method described in Appendix XU C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
Particles. The test and limits should be agreed with the
competent authority.
The water content is controlled to ensure the performance of
the productas justified and authorised by the competent
authority.

Content of Ipratropium bromide, C,oH,oNO,Br,H,O
85.0 to 115.0% of the stated delivered dose (ex-actuator).

IDENfIFICATION
A. In the test for Impurity A, the principal spot in the
chromatogram obtainedwith solution (2) corresponds to that
in the chromatogram obtained with solution (4).

B. In the Uniformity of delivered dose, the chromatogram
obtainedwithsolution (1) shows a peakwith the same
retention time as the peakdue to ipratropium bromide in the
chromatogram obtained with solution (2).

TESTS
Impurity A
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

2022

SolUUlJtl A To one volume of POt45S;um iodobismuthou
solution, add 2 volumes of glacial acetic acid and 10 volumes
of water.
(1) Place three containers into a freezer forabout 20 minutes
and puncha small hole in the can wan of each frozen
container, allow the propellant to evaporate for about
I minuteand open the containers. Evaporate the contents
under a stream of nitrogen and dissolve the residues in
sufficient O.OIM hydrochlork acidto makea solution expected
to contain 0.6% wlv of jpratropium bromide.
(2) Dilute 1 volume of solution (1) to 50 volumes with
O.OIM hydrochloric acid.
(3) 0.08% wlv of 8s-isopropyl-3p-hydroxytrupanium
bromide BPCRS (impurity A) in O.OIM hydrochloric acid.
(4) 0.08% wlv of jpratropium bromide BPCRS in
O.OIMhydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm (Merek silica gel 60 F2 54

plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 15 pL of each solution.

(d) Develop the plate to 6 em.

(e) After removal of the plate, dry it in a current of warm air
for about30 minutes. Spray the plate withSolution A, allow
to drybriefly, spray with sodium niuite solution and
immediately examine the plate.

MOBILE PHASE

5 volumes of water, 8 volumes of jonnie acid, 28 volumes of
methanol and 70 volumes of e&hloromethane.

UMlTS

In the chromatogram obtained with solution (I):

anyspot corresponding to impurity A is not more intense
than thespot in the chromatogram obtained withsolution (2)
(2%).

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

Solution A Water, adjusted to pH 2.6 with orthophosphorie
acid.
(1) Emptythe contents of one container into a 50 mL
volumetric flask) wash the container with5 mL of solution A
and add the washing to the flask. Make up to volume with
solutionA. Dilute, if necessary, withsufficient solution A to
makea solution containing0.04% wlvof Ipratropium
bromide.

(2) Dilute I volume of solution (I) to 100 volumes with
solution A.
(3) 0.0002% wlv of iprarropium bromide impurtiy D BPCRS
and 0.0002% wlv of iprarropium bromide BPCRS in
solutionA.
(4) Dilute I volume of solution (2) to 10 volumes with
solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with base-deactitxued acradecylsilyl sili<a gelfur chromatography
(5 pm) (Zorbax SB-CI8 is suitable).

(b) Use 'socratic elution using the mobilephase described
below.
(c) Use a flow rate of 1.3 rnLper minute.

(d) Use a column temperature of 450
•
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(e) Use a detection wavelength of 210 om.

(f) Inject 50 ~L of each solution.

(g) Allow the chromatography to proceed for six times the
retention time of ipratropium bromide.

MOBILE PHASE

185 volumes of acetonitrile Rl and 815 volumes Ofa
0.16% w/vof sodium butanesulfonate, adjusted to pH 2.6 with
orthophosphoric acid.
When the chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference to
ipratropium bromide (retention time about 4 minutes) are:
for impurityC, about 0.7; impurity D, about 3.5 and
impurity F, about 5.0.

SYSTEM SUITABILITY

The test is not valid. unless, in the chromatogram obtained
with solution (3), the resolution between the peak due to
ipratropium bromide and the peak due to impurity D, is not
less than 4.0.

LIMITS

In the chromatogram obtainedwith solution (1):
the area of any other secondary peak is not greater thanhalf
the area of the corresponding peakin the chromatogram
obtained with solution (2) (0.5%);

the sum of the areas of any secondary peaks is not greater than
1.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.5%).

Disregard any peakwith an area less than the area of the
principal peakin the chromatogram obtained with solution
(4) (0.1%).

Uniformity of delivered dose
Complieswith the requirements statedunderPressurised
Metered-dose Preparations for Inhalation using the following
method of analysis. Cony out the method for 100Uid
chromalography, Appendix ill D, using the following
solutions.
Solution A water, adjusted to pH 2.6 with orthophosphoric
acid.
(I) Collect single doses of the preparation being examined
using the procedure described underPressurised Metered
dose Preparations forInhalation, Unifonnity of delivered
dose and dissolve the collected dose in sufficient solutionA
to produce a solution containing the equivalent of
0.0002% wlv of iprarropium bromide.
(2) 0.0002% wlv of ipratropium bromide BPCRS in
solutionA.
(3) Mix I volume of solution (2) with I volume of
0.0002% wlv of ipratropium bromide impuri'yD BPCRS in
solutionA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with base-deacrivated octadecylsilyl .rilirogelfor chromatography
(5 urn) (Zorbax SB-CI8 is suitable),

(b) Use isocratic elutionusing the mobiJe phase described
below.

(c) Use a flow rate of2.0 mL per minute.
(d) Use a column temperature of 35°.

(e) Use a detection wavelength of21O nm.

(f) Inject I00 ~L of each solution.

(g) Allow the chromatography '0 proceed for 1.6 times the
retention time of ipratropium bromide.

Irbesarran Preparations 1II-839

MOBILE PHASE

225 volumesof acetonitrile and 775 volumesof a 0.209% w/v
solutionof sodium heptanesulfonate, and adjusted to pH 2.6
with orthophosphoric acid.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between me peakdue to
ipratropiurn bromide and the peakdue to impurity D, is not
less than 4.0.

DETERM.INATION OF CONTENT

Calculate the content ofipratropiwnbromide ClQlI3oBrN03,
H20 per delivered dose using the declared contentof
C,oH,oBtNO"H,O in ipratropium bromide BPCRS. Repeat
the procedure as described underPressurised Metered-dose
Preparations for Inhalation, Unifonnity of Delivered Dose.

ASSAY
Use the average of the individual results obtained in the test
for Uniformity of delivered dose.

LABELLING
The labelstates the content of active ingredient in terms of
the equivalent delivered dose.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A, C, D and F listed under
Ipratropium Bromide.

Irbesartan Tablets
Action and use
Angiotensin II (AT1) receptor antagonist.

DEFINITION
Irbesartan Tablets containIrbesartan.

The tablets comply with the requirements stated under Tablets and
wilh thefollowing requirements.

Content ofirbesartan, C2sH28N'60
95.0 to 105.0% of the stated amounr.

IDENTIFICATION
A. Dissolve a quantity of the powdered tablets containing
0.3 g of Irbesartan in 10 mL of methonol with the aid of
ultrasound. Filter through a WhabTIan GF/C filter and then
through a 0.45-~m filter, Evaporate the filtrate '0 dryness
undera stream of nitrogen and dry the residue at 60° for
I hour. The infrared obsorpdon spectrum of the residue,
Appendix II A, is concordant with the reference spectrum of
Irbesartan (RS 467). Disregard any bands occurring between
1125 and 1000 em-I

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) is similar to
thatof the principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Complywith the requirements in the dissolution testfor tablets
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL ofO.IM hydrochlori< acid, at a temperature of
37°, as the medium.
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PROCEDURE

(I) After 45 minutes withdraw a 10 mL sample of the
medium and measure the absorbance of the filtered sample,
suitably diluted with the dissolution medium if necessary to
produce a solution containing 0.0083% wlv of Irbesartan, at
the maximum at 254 om, Appendix II Busing
a.1M hydrochloric acid in the reference cell.
(2) Measure the absotbance of a 0.0083% wlv solution of
lroesanan BPCRS using O.lMhydrochknU add in the reference
cell.

DETERMINATION OF CONTENT

Calculate the total content of irbesartan, C:UH2SN60 in the
medium from the absorbances obtained and using the
declared content of C25H2SN60 in irbesanan BPCRS.

UMlTS

The amount of irbesartan released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquid chromatJJgraphy,
Appendix III DJ using the following solutions. Prepare a
O.025M solution of sodium dihydrogen onhophosphate
monohydrate, adjusted to pH 3.2 with onhophosphon'c acid
(solvent A).

(1) To a quantity of the powdered tablets containing
62.5 mg of Irbesartan, add 125 mLofmethanoland mix with
the aid of ultrasound. Add 100 mL of solvent A and shake.
Dilute to 250 mL with solvent A, mix and filter (a 0.45-~m

filteris suitable).
(2) Dilute I volume of solution (I) to 50 volumes with equal
volumes of methanol and solventA. Dilute I volwne of this
solution to 10 volumes with solventA.
(3) 0.025% wlv of irbesanon impuniyA BPCRS in methanol.
(4) To 25 mg of/roesartan BPCRS, add 50 mL of methanol
and mix with the aid of ultrasound, add sufficient solvent A
to produce 100 ml.
(5) Dilute I volume of solution (3) to 200 volumes with
solution (4).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.0 mm) packed
with o<tadecylsi/y1 silica gelfor chromatography (3.5 ~m)

(Waters SunFire CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.6 mL per minute.

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 220 om.

(I) Inject 10 ~L of solutions I, 2 and 5.

MOBILE PHASE

Mobile phase A 42 volumes of QC<tonitrile R1 and
58 volumes of solvent A.
Mobile phase B 20 volumes of solvent A and 80 volumes of
auronilri/e RI.

2022

When the chromatograms arerecorded underthe prescribed
conditions the relative retention, with reference to Irbesartan
(retention time = about 5 minutes), of impurity A is
about 0.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (5), the resolution factor between the peaks due
to irbesartan and irbesartan impurity A is at least4.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of anypeak corresponding to irbesartan impurity A
is not greater than the area of the principal peak: in the
chromatogram obtained with solution (2) (0.2%);
the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any othersecondary peaks is not
greater than 2.5 times the area of the principal peak in the
chromatogram obtainedwith solution (2) (0.5%).
Disregard anypeak withan area less than half the area of the
principal peakin the chromatogram obtainedwithsolution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liJ[uid chromOlography, Appendix III D, using the following
solutions. Prepare a 0.025Msolution of sodium dihydrogen
onhophosphare monohydrale, adjusted to pH 3.2 with
onhophorpharic acid (solvent B).

(I) To a quantity of the powdered tablets containing
62.5 mg of irbesartan, add 125 mL of methanol and mix with
the aid of ultrasound. Add 100 mLofsolvent B and shake.
Dilute to 250 mL with solvent B, mix and filter (a 0.45-~m

filter is suitable).
(2) To 25 mg of/roesananBPCRS, add 50 mL of methanol
and mix with the aid of ultrasound. Dilute to 100 mL with
solventB.
CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescnbed under Related
substances may be used with a detectionwavelength of
250 om.

SYSTEM SUITABIUTY

The test is not valid unless) in the chromatogram obtained
withsolution (2),"' the symmetry factor of the peakdue to
irbesartan is between 0.8 and 2.0.

DETERMINATION OF CONTENT

Calculate the content of C2sH28N60 in the tablets using the
declared content of CzsH,sN.O in irbesartan BPCRS.

IMPURlTIES
The impurities limitedby the requirements of this
monograph include impurity A listedunder Irbesartan.

Time Mobile phase A% Mobile phaseB% Comment Iron Dextran Injection
(MInutes) Action and use

.-6 100 o tsocrauc Treatment of iron-deficiency anaemia.
6-11 100;,0 0;,100 lineargradient

DEFINITION
11-12 • ,oo lsocratic

IronDextranInjection is a sterilecolloidal solution
12-13 0;,100 1oo-J0 lineargradient containing a complexof iron(m) hydroxide with dextrans of
13-15 100 o Re-equilibration weight average molecular weight between 5000 and 7500.
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PRODUCTION
Iron Dextran Injection is produced by a method of
manufacture designed to provide an iron-dextran complex
with appropriate iron absorption characteristics. This may be
confirmed for routine control purposes by the use of an
appropriate combination of physico-chemical tests, subject (Q

the agreementof the competent authority.

The method of manufacture is validated to demonstrate that,
if tested, the injection would comply with the foHowing test,

Undue toxicity
Inject 0.10 mL into a tail vein of each of 10 mice; not more
than threemice die within5 daysof injection. If morethan
three mice die within 5 days,repeat the test on another
group of 20 mice. Not more than 10 of the 30 mice used in
the combined tests die within 5 daysof injection.
The injuuon complies with the requirements staledunder
Parenteral Preparations and wilh thefollowing requirements.

Content of iron, Fe
4.75 to 5.25% wlv.

Content of dextrans
17.0 to 23.0% wlv.

CHARACTERISTICS
A dark brown solution.

IDENTIFICATION
A. Add 5M ammonia to 0.2 mL of the injection previously
diluted to 5 mL with water. No precipitate is produced.
B. Mix I mLwith 100mLofwaUl'. To 10mLofthis
solution add 0.2 mL of hydrochloric acid, boil for 30 seconds,
cool rapidly, add 4 mL 'of 13.5M ammonia and 10 mL of
hydrogen sulfide solution, boil for at least4 minutes to remove
hydrogen sulfide, cool and filter. Boil 5 mL of the filtrate
with 5 mL of cupri-tartaric solution Rl; the solutionremains
greenish in colour and no precipitate is produced. Boil a
further 5 mL of the filtrate with 0.5 mL of hydrrxhlori£ acid
for 5 minutes,cool) add 2.5 mL of 5M sodium hydroxide and
5 mL of cupri-tartaric solulion Rl and boil again; a reddish
precipitate is produced.
C. To I mL add 20 mL of waUl' and 5 mL of hydrochloric
acidand boil for 5 minutes. Cool, add an excess of
135M ammonia and filter. Wash the precipitate withwater,
dissolvein the minimum volumeof 2M hydrochloric acid and
add sufficient water to produce 20 mL. The resulting solution
yields reaction B characteristic of iron salts, Appendix VI.

TESTS
Acidity
pH, 5.2 to 6.5, Appendix V L.

Arsenic
To 5.0 mL in a Kjeldahl flask add 10 mL of waUl' and
10 mL of nitric acidand heatuntil thevigorous evolution of
brown fumes ceases. Cool, add 10 mLof sulfuric aCid and
heat again until fumes areevolved, adding nitric acid
dropwise at intervals until oxidation is complete. Cool, add
30 mL of water, bring to the boil and conrinue boiling until
the volume of liquid is reduced to about 20 mL. Cool and
dilute to 50 mL with water. Reserve a portionof the solution
for the test for Lead. To 5 mL of the solution add 10 mL of
waUl', 15 mL of stannated hydrochlori£ acidand 3 mL of lin(H)
chloride solution AsT. Connect to a condenser and distil
15 mL into 10 mL of waUl'. To the distillate add 0.2 mL of
bromine water and remove the excessof bromine with tin(11)
chloride sdutionAsT. The solution complies' with the limit tat
for anenic, Appendix VII (2 ug per mL).

Iron Dextran Preparations 111-841

Copper
To 5.0 mL add 5 mL of nitncacidand heat until the
vigorous evolution of brown fumes ceases. Cool, add 2 mL
of su/furie add and heat again untilfumes areevolved, adding
nitric aciddropwise at intervals until oxidation is complete.
Cool, add 25 mL of hydrochloric add, warm to dissolve, cool
and extract with four 25 mL quantities of isobutyl acetate,
discarding the extracts. Evaporate the acid solution to
dryness, addingnitric add dropwise if charring occurs.
Dissolve the residue in 10 mL of 1M hydrochloric acid,
reserving a portionof the solutionfor the test for Zinc.
To I mL add 25 mL of waUl' and I g of citric acid, make
alkaline to litmus paperwith 5M ammonia, dilute to 50 mL
withwater, add 1 mL of sodium diethyldithiocarbamate solution
and allow to stand for 5 minutes. Any colourproduced is not
more intense than that produced by treating in the same
manner a mixture of 3 mL of copper standard solution (10 ppm
Cu) and I mL of 1M hjv1rochlori< acidbeginning at the words
'add 25 mL of warer.. . ' (60 ~g per mL).

Lead
Sample stock solution To 16.0 mL of the solution reserved in
the test for Arsenic add 50 mL of hydrochlori£ acidand wash
with four 20 mL quantities of isobutyl acetate, discarding the
oraganic layer. Evaporate the acidsolution to dryness and
dissolve the residue in 20 mL of water.

Use the following solutions:
(I) 12 mL of the sample stock solution.

(2) A mixture of 10 mL of leadstandard solution (2 ppm Pb)
and 2 mL of samplestock solution.
(3) (Blank solution) A mixture of 10 mL of waterand 2 mL
of the sample stock solution.

PROCEDURE

To solutions I, 2 and 3: add 2 mL of buffer solution pH 3.5.
Mix and add to J.2 mL of thioacetamide reagent. Examine
through Nessler cylinders after 2 minutes.

SYSTEM SUITABILITY

Solution (2) shows a slight brown colourcompared to
solution (3).

LIMITS

Any browncolourin solution (1) is not more intense than
that in solution (2) (25 ug per mL).

Zinc
To 5.0 mL of the solution reserved in the test for Copper
add J5 mL of 1M sodium hydroxide, boil, filter, wash the
residue with waterand dilute the combined filtrate and
washings to 25 mL with waUl'. To 5 mL add 5 mL of
1M hydrochloric add and 2 g of ammonium chloride, dilute to
50 mL with waUl', add I mL of freshly prepared dilure
potassium hexacyanofelTate(II) solution and allowto stand for
20 minutes. Any opalescence produced is not more than that
produced when I mL of freshly prepared dilute potassium
hexacyanofemzte(II) solution is addedto a solutionprepared
from 3 mL of zinc standard solution (25 ppm Zn), 3 mL of
1M sodium hydroxide, 6 mL of 1M hydrochlori£ acidand 2 g of
ammonium chloride diluted to 50 mL with waterand allowed
to stand for 20 minutes (150 ug per mL).

Chloride
To 5 mL add 75 mL of waUl' and 0.05 mL of nuricacidand
titrate immediately with O.1M sl1ver nitrate VS determining the
end point potentiometrically. 6.8 to 9.6 mL of O.1M silwr
nitrate VS is required.
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Iron absorption
Using at least two rabbits, each weighing between 1.5 and
2.5 kg, clip the right hind leg free from hair over the
injection site and swab the area with a bactericidal solution.
Inject into each rabbit 0.4 mL of the injection per kg of the
rabbit's weight using a 2 mL syringe fitted with a No.
12 hypodermic needle [22 gauge x 1.25 inch
(0.7 x 32 mm approx.)]. Insert the needle at the distal end
of the semitendinosus muscle, passing through the sartorius
and entering the vastus medialis; the angle of the needle
must be such that the full length is used. After 7 days, kill
the rabbits and remove the legs into which the injections
were made. Carefully cut open the muscles and examine the
site of injection; it should be only very lightly stained and
should show no dark brown deposits and no evidence of
leakage along fascial planes. Skin the leg, dissect the flesh
from the bone and cut into small pieces. Transfer the pieces
to a 1000 mL beaker, add 75 mL of 2M sodium hydroxide and
sufficient water to cover the flesh, cover the beaker with a
watch glass and boil until most of the solid matter has
disintegrated. Cool, cautiously add 50 mL of sulfurk acid,
heat the mixture almost to boiling and add carefully ten
I mL quantities offuming nitric acid until no charring occurs
when the excess of nitric acid has been boiled off. Cool, add
170 mL of water, boil until solution is complete, cool and
dilute to 250 mL with Weller. To 5 mL of this solution add
3 mL of sulfun·c acid, heat to fuming and complete the
oxidation by the addition of small quantities of nimc acid
until the solution is colourless. Cool, add 20 mL of water,
boil for 3 minutes and add 10 mL of ammcnium citrate
solulion, 10 mL of ammonium mertXlptoautate so/uu·on,
5M ammonia dropwise until the iron colour is fully developed,
I mL of 5M ammonia in excess and sufficient water to
produce 100 mL. Measure the absorbance of the resulting
solution at 530 nm, Appendix II B.

Prepare a reference solution by adding 20 mL of water the
same quantities of ammonium citrate solution, ammonium
mercaptoacetate solution and 5M ammoniaas used above, dilute
to 100 mL with waterand measure the absorbam:e at 530 om.
From the difference between the absorbances, calculate the
amount of Fe present in the legs from a reference curve
prepared by treating suitable aliquots of a solution of
ammJmiY-"l ,'ron_(lI__I) _Sl!lfa~e _~J!~::t~~ _()~O~~ _w!:, ofFe ~y the
procedure described above beginning at the words 'add
10 mL of ammonium citrate solution •• . '. Repeat the
determination of Fe on the corresponding legs into which no
injection was made, beginning at the words 'Carefully cut
open the muscles ... '. From the difference between the two
amounts of iron, calculate the proportion of injected iron, as
Fe, remaining in the leg tissues. Not more than 20% of the
injected iron remains.

Bacterial endotoxins
The endotoxin limit concentration is 0.50 IU per mg of iron)
Appendix XN C.

ASSAY
For iron .
To 2 g add 10 mL of waterand 5 mL of su/furic acidand stir
for several minutes. Allow to stand for 5 minutes, cool and
dilute to 50 mL with waler. Prepare a suitable zinc amalgam
by covering 300 g of zinc shotwith a 2% wlv solution of
mercury{u) chloride and stir for 10 minutes. Decant me
solution, wash the residue three times with waterand transfer
it to a column (30 cm x 18 mm) fitted with a sintered-g1ass
disc (ISO 4793, porosity grade 0, is suitable). Activate the
zinc amalgam by passing through the column 200 mL of
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sulfunc odd (5%). Pass the prepared solution slowly through
the colwnn and wash successively with 50 mL of water, four
25 mL quantities of sulfuric acid(5%) and 50 mL of water.
Titrate the combined eluates with O.lM ammonium cermm(IV)
sulfate VS usingferroin solution as indicator. Each mL of
O.IM ammonium cen·um(IY) sulfate VS is equivalent to
5.585 mg of Fe. Determine the weigh. permL of the
injection, Appendix V G, and calculate the percentage wlv of
Fe.

For dextrans
Dilute 1 g to 500 mL with water, dilute 10 mL of the
solution to 100 mL with water, transfer 3 mL of the resulting
solution to a test tube and cool to 0°. Add, to fonn a lower
layer, 6 mL of a solution prepared and maintained at 0°
containing 0.2% wlv of anthrone in a mixture of 19 volumes
of sulfuric acidand I volume of warer, mix and immediately
heat on a water bath for 5 minutes. Cool and measure the
absorbance of the resulting solution at the maximum at
625 nm, Appendix II B. Repeat the operation using 3 mL of
waterin place of the dilution of the injection. From the
difference between the absorbances calculate the content of
glucose present using a calibration curve prepared by treating
suitable amounts of D-glucose in the same manner. Each g of
D-glucose is equivalent to 0.94 g of dextrana. Determine the
weight per mL of the injection, Appendix V G, and calculate
the percentage w/v of dextrans.

LABELLING
The strength is stated as the equivalent amount of iron, Fe,
in a suitable dose-volume.

Iron Sucrose Injection
Action and use
Treatment of iron-deficiency anaemia.

DEFINITION
Iron Sucrose Injection is a sterile colloidal solution containing
a complex of iron(m) hydroxide with sucrose of average
molecular weight between 34000 and 60000.

PRODUCTION
Iron -Sucrose-Injection is-produced by a method of
manufacture designed to provide an iron-sucrose complex
with appropriate iron absorption characteristics. This may be
confirmed for routine control purposes by the use of an
appropriate combination of physico-chemical tests, subject to
the agreement of the competent authority.

A suitable test is carried out to demonstrate (1) the amount
of iron(II) present in the injection is not more than 0.4% wlv
of the total iron content and (2) there are no low molecular
weight complexes in the injection.

The injution complies with the requirements Slated under
Parenteral Preparations and wilh Ute following requiremetus,

Content of Iron, Fe
95.0 to 105.0% of the stated amount.

Content of sucrose
90.0 to 110.0% of the stated amount.

IDENfIFICATION
A. To a quantity of the injection containing the equivalent of
20 mg of iron, add 20 mL of warer and 5 mL of hydrochloric
add and boil for 5 minutes. Cool, add an excess of
135M ammonia and filter. Wash the precipitate with water,
dissolve in the minimwn volume of 2M hydrocJJb:n* acidand
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add sufficient waur to produce 20 mL The resulting solution
yieldsreaction B characteristic of iron salts, Appendix VI.
R In the Assay for Sucrose, the retention time of the
principal peak in the chromatogram obtained with solution
(I) corresponds to that of the principal peak in the
chromatogram obtained with solution (2).

c. Complies with the test for Molecular weight
determination.

TESTS
Alkalinity
pH, 10.5 to 11.0, Appendix V L.

Osmolality
The osmolality, Appendix V N, of the injection is 1150
mosmollkg to 1350 mosmol/kg.

Clarity of solution
Appendix N A. To a quantity of the injection containing
10 mg of iron) add 100 mL of water and adjust to pH 6.0
with O.1M hydrochloric acid. The solution must 00[ haveany
turbidity. Add 0.1'" hydrrxhlori< aciddropwise until a faint
turbidity develops, the pH of the solution is between 4.4 and
5.3.

Molecular weight determination
Carry out the method for size-exclusion chromatography,
Appendix III C, using the following solutions in the mobile
phase.
(1) Dilute a quantity of the injection with a sufficient volume
of the mobilephase to produce a solutionexpected to
contain 1% wlv of iron.
(2) 0.4% wlv of poIysaaharide moleadar weight nandard5000
Da. Allow to stand for a minimum of 12 hours and gently
swirl to dissolve any agglomerated particles.
(3) 0.4% wlv of polysaccharide moleadar weight standard 25000
Da. Allow £0 stand for a minimumof 12 hours and gently
swirl to dissolve any agglomerated particles.
(4) 0.4% wlv of polysaccharide mol«ular weighl standard 50000
Da. Allow to stand for a minimum of 12hours and gently
swirl to dissolve any agglomerated particles.
(5) 0.4% wlv of polysaccharide mole<u/ar weight standard
150000 Da. Allow to stand for a minimum of 12 hours and
gently swirl £0 dissolve any agglomerated particles.
(6) 0.4% wlv ofpolysaccharide molecular weight standard
270000 Da. Allow to stand for a minimum of 12 hours and
gently swirl to dissolve any agglomerated particles.
(7) 0.4% wlv of poIysarcharide mol«ularweight standard
410000 Da. AUow to stand for a minimum of 12 hours and
gentlyswirl to dissolve any agglomerated particles.
(8) 0.4% wlv of polysaccharide mol«u1ar weighr standards
12000 Da. Allow to stand for a minimum of 12 hours and
gently swirl £0 dissolve any agglomerated particles.

CHROMATOGRAPHIC CONDITIONS

(a) Use two columns (30 em x 7.8 mm) packed with
hydrophilic poIyhydroxymethacryiare gelof rorally porous spherical
resin J'!r chromatopaphy, connected in serieswith poresizes of
,lOOOA and 120A respectively.

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 0.5 mL per minute.

(d) Use a column temperature of 45°.
(e) Use a refractive index detector, maintained at 45°.
(f) Inject 25 ~L of each solution.

Iron Sucrose Preparations 1II-843

MOBILE PHASE

A solution containing 0.02% w/v of sodium azide, 0.276% wlv
of sodium dihydrogen orthophosphate monohydrate and
0.356% wlv of disodium hydrogen onhophosphate dihydrate in
water. Adjust the pH to 6.8 with orthophosphoric acid.

SYSTEM SUITABILITY

The test is not valid unless:
the correlation coefficient of the calculated calibration curve
is at least0.98;

in the chromatogram obtainedwith solution (8), the
calculated molecular weightis concordant with the value
supplied withpolysaccharide molecular weight standard 12000
Da.

DETERMINATION OF MOLECUlAR WEIGHT

Determine the peak areas and retention timesof the principal
peaks in solutions (2), (3), (4), (5) (6) and (7). Plot the peak
area for each solution as a function of concentration and
peakarea to create a cubic calibration curve.
From the calibration curve obtainedwith solutions (2) to (7),
calculate the molecular weight of the complexin the
injection.
The molecular weightdistribution curveof solution (1) is
split into fractions correlating (0 the molecular weightof
solutions (2) to (7). Calculate:

the weight-average molecular weight (klw):

Mw =E(ATMT)II)4T

and the number-average molecular weight (MN ) :

MN = DAT)!l:<A,./MT)
where

AT the areaof each fraction of the sampJe distribution
Mr the conespond.ing mean molecularweightof each fraction as

determined fromirsretention time on the calibration OlJYe.

The molecular weightdistribution curveobtained for the
Injection conforms to the following parameters:

34,000 to 60,000 Oa
Not less than 24,000 Da
Not more than 1.7.

ASSAY
For iron
To a quantity of the injection containing the equivalent of
100 mg of iron add 100 mL of O.5M hydrrxhlori< acidand
10 mL of OCltic acid. Adjust the pH to 2.4 using dilute sodium
hydroxide, add 0.5 mL of hydrogen peroxide solurion (20 wQ
and 2.5 mL of tiron indicator solution. Titratewith
O.IM sodium edetate VS until the dark green colour changes to
yellowand remains yellowfor at leastone minute. Each mL
ofO.1M sodium eJetate VS is equivalent to 5.585 mg of iron.

For sucrose
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) To a volome of the injection containing 40mg of Iron
Sucrose add 2.5 mL of a 3.0% wlv solutionof sodium
dihydrogen onhophosphate monohydrate, mix and allow to stand
for 10 minutes,add sufficient water to produce25 mL,
centrifuge and filter discarding the fint 2 mL of filtrate.

(2) 1.30% wlv of sucrose BPCRS in mobile phase.

(3) 1.60% wlv of sucrose BPCRS in mobile phase.

(4) 1.80% wlv of sucrose BPCRS in mobile phase.

(5) 2.10% wlv of sucrose BPCRS in mobile phase.
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111-844 Isoniazid Preparations

(6) 2.30% wlv of SU'TOse BPCRS in mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4 mm) packed
with aminopropylsily/ silica gelfor ,hromawgraphy (3-10 urn).

(b) Use isocratic elutionand the mobilephasedescribed
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a refractive index detector.
(I) Inject 20 1'1. of each solution.

MOBILE PHASE

21 volumes of waterand 79 volumes of autonim7e.

DETERMINATION OF CONTENT

Determine the peakareas of the principal peakin solutions
(2), (3), (4), (5) and (6), plot the peak area for each solution
as a function of concentration of sucrose and draw a straight
line best fitting the five plotted points. From the graph
obtained calculate the contentof sucrose in the injection
using me declared content of sucrose in sucrose BPCRS.

LABELLING
The strength is stated as the equivalent amountof iron,Fe,
in a suitable dose-volume.

Isoniazid Injection
Action and use
Antituberculosis drug.

DEFINITION
Isoniazid Injection is a sterile solution of Isoniazid in Water
for Injections.
The inj«lion complie: withtherequirements seated under
Parenteral Preparations and with thefollawing requirements.

Content of isoniazid, CJl7N",O
95.0 to 105.0% of the Slated amount.

IDENTIFICATION
A. Using a rotary evaporator, evaporate a volume of the
injection containing 50 mg of Isoniazid to dryness, extract
the residue with two 10 mL quantities of ethanol (96%),filter
and evaporate the combinedethanol extracts to dryness.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of isoniazid
(RS 196).

B. To a volume containing 25 mg oflsoniazid add 5 mL of
ethanol (96%), 0.1 g of sodium "trabora" and 5 mL of a
5.0% wlvsolution of J-thloro-2,~ch'nitTObenzene in ethanol
(96%), evaporate to dryness on a water bath, heat for a
further 10 minutes anddissolve the residue in 10 mL of
methanol. A reddish purple colouris produced.

TESTS
Acidity
pH, 5.6 to 6.0, Appendix V L.

ASSAY
Dilute a quantity containing 0.4 g of Isoniazid to 250 mL
withwater. To 25 mL of the solution in a glass-stoppered
flask add 25 mL of 0.05M bromine VS and 5 mL of
hydrochloric add, shake for 1 minute) allow to standfor
15 minutes,add 1 g of potassium iodide and titrate with
O.lM sodium thiosulfate VS usingseardl mucilage as indicator.
Repeat the operation without the injection. The difference
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between the titrarlons represents the amount of bromine
required. Each mL of 0.05M bromine VS is equivalent to
3.429 mg of C,.H,N,O.

STORAGE
Isoniazid Injection shouldbe protected from light.

Isoniazid Oral Solution
NOTE: This monograph has been developed to cceer unlicensed
formalations:

Action and use
Antituberculosis drug.

DEFINITION
Isoniazid Oral Solution is a solution of Isoniazid in a suitable
flavoured vehicle.
The oralsolution complies with the requiremenu statedunder Oral
Liquids and with thefollawing requirements. Where appropriate,
theoralsolution afro complies with the requirements stared under
Unlicensed Medicines.

Content of isoniazid, CJI7N",O
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for linn-layer ,hromawgraphy,
Appendix ill A, usingthe following solutions in a mixture of
equalvolumesof ace«me and water.
(1) Dilute a volume of the oral solution, if necessary, to
contain0.01%wlv of Isoniazid.
(2) 0.01% wlv of isoniazid BPCRS.
(3) 0.01% wlv of each of isoniazid BPCRS and
pyrazinamide BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelFZ54.

(b) Use the mobile phase as described below.

(c) Apply 50 1'1. of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dryit in air and examine
under ultraviolet light (254 nm).

MOBILE PHASE

10 volumesof water, 20 volumes of acetone, 20 volumesof
methanol and 50 volumesof ethylacetate.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtained with solution (2).

B. To a volumeof the oralsolutioncontaining 25 mg of
Isoniazid add 5 mL of ethanol (96%), 0.1 g of sodium
tecraborate and 5 mL of a 5.0% w/v solutionof l-ehl0r0-2,~

dinirrobenzene in ethanol (96%). Evaporate to dryness on a
water bath,heat for a further 10 minutes and dissolve the
residue in 10 mL of methanol; a reddish purple colouris
produced.

C. In the Assay, the retention time of the principal peakin
the chromatogram obtained with solution (1) corresponds to
thatof the principal peakin the chromatogram obtained with
solution (2).
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TESTS
Acidity
pH, 5.4 to 5.9, Appendix V L.

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Dilute a weighed quantity of the oral solution with
sufficient of the mobile phase to produce a solution
containing 0.032% wlv of Isoniazid and filter through a 0.45
pm nylon filter.

(2) 0.032% wlv of isoniazid BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 urn)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of260 urn.

(I) Inject 10 pL of each solution.

MOBILE PHASE

Dissolve about 8.8 g of sodium dodecyJ sulfate in a mixture of
840 volumes of walerand 1160 volumes of methanol, mix
with the aid of ultrasound and adjust the pH of the resulting
solution to 2.5 using 1M sulfuric acid.

DETERM.INATION OF CONTENT

Determine the weight per mL of the oral solution,
Appendix V G, and calculate the content of C6H 7N 30 ,
weight in volume, using the declared content of C6H 7N 30 in
isoniazid BPCRS.

STORAGE
Isoniazid Oral Solution should be protected from light.

Isoniazid Tablets
Action and use
Antituberculosis drug.

DEFINTI10N
Isoniazid Tablets contain Isoniazid.

The tablets comply Wilh the requirements statedunderTablets and
with thefollowing requirements.

Content of isoniazid, C6H,N30
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.1 g of
Isoniazid with 10 mL of ethanol (96%) for 15 minutes,
centrifuge and decant the supernatant liquid. Extract the
residue with two further 10-mL quantities of ethanol (96%)
and evaporate the combined extracts to dryness. The infrared
absorption spectrum of the residue, Appendix II A, is
concordant with the reference spectrum of isoniazid (RS 196).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution USt for lablets and capsules,
Appendix XII B I.

Isoprenaline Preparations 111-845

TEST CONDITlONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

After 45 minutes withdraw a J0 mL sample of the medium
and measure the absorbance of the filtered sample, suitably
diluted if necessary, at the maximum at 263 om,
Appendix II B.

DETERMINATION OF CONTENT

Calculate the total content of isoniazid, C6H7NjO, in the
mediwn taking 307 as the value of A(l %, 1 em) at the
maximum at 263 om.

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powder containing 150 mg of Isoniazid as completely as
possible in water, filter and wash the residue with sufficient
water to produce 250 mL. To 50 mL of the resulting
solution add 50 mL of water, 20 mL of hydrochkJric acidand
0.2 g of potassium bromide and titrate with O.0167M potassium
bromate VS determining the end point electromelrically.
Each mL of O.0167M potassium bromate VS is equivalent to
3.429 mg of C,H7N30 .

STORAGE
Isoniazid Tablets should be protected from light.

Isoprenaline Injection
Acdon and use
Adrenoceptor agonist.

DEFINITION
Isoprenaline Injection is a sterile solution of Isoprenaline
Hydrochloride in Water for Injections. It is supplied either as
a ready-to-use solution or prepared immediately before use in
accordance with the manufacturer's instructions from
Isoprenaline Sterile Concentrate.

The injection complies with the requirements Slated under
Parenteral Preparations.

Whensupplied as a ready-to-use solution, the injection romplits
wilh thefollowing requirements.

Content of isoprenaline hydrochloride, Cu H17NO j ,HCl
90.0 to 115.0% of the stated amount.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
A. Record seamd-deriwtive ultraviolet absotplitm spectra of the
following solutions, Appendix II BJ in the range 250 to
330 om. For solution (1) dilute the iniection, if necessary,
with methanol to contain 0.002% wlv of Isoprenaline
Hydrochloride. Solution (2) is a 0.002% wlv solution of
isoprenaline hydrochloride BPCRS in methanol. The spectrum
obtained with solution (1) exhibits a maximum at 294·om
and a trough at 289 run and is similar to the spectrum
obtained with solution (2) in the range 280 to 298 urn.

B. Cany out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Evaporate a suitable volume of the solution just to
dryness and dissolve the residue in sufficient methanol to
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111-846 Isoprenaline Preparations

produce a solution containing 0.01%w/v of Isoprenaline
Hydrochloride.

(2) 0.01% wlv of isoprenaline hydrochloride BPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating TLC oClade<y/si1y1 silica gelFm (Merck
HPTLC RPI8 F2S4 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removalof the plate, dry in air,heat at 1050 for
15 minutes and examineunder ultraviolet light (254 nm).

MOBILE PHASE

0.1 volwne of glacial acetic add, 40 volumes of waterand
60 volumes of methanol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

C. To 2 mL add 0.1 rnL ofiron(JIl) chloride solution RI.
An emerald green colouris produced which,on the gradual
addition of sodium hydrogen carbonate solution, changes first to
blue and then to red.

TESTS
Acidity
pH, 2.5 to 3.0, Appendix V L.

ASSAY
Carry out the method for liquidchromalJJgraphy,
Appendixm D, using the following solutions.
(l) Use the solution diluted, if necessary, withsufficientof a
0.1%wlv solution of sodium meUlbisuljite to produce a
solution containing0.002% w/v oflsoprenaline
Hydrochloride.

(2) 0.002% wlv of isoprenaline hydrochloride BPCRS in a
0.1% w/v solution of sodium metahisulfite.
(3) A mixture of I volume of a 0.02% wlv solution or
adrenaline acid tartrate in the mobile phase containing
1.0% w/v of sodium metabisulfite and 18 volumes of
solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-eapped oClade<y/si1y1 silica gelfor chromawgraphy (3 to
10 pm) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 280 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

A solution prepared by dissolving 1.76 g of sodium
hepranesu/fonale in 800 mL of water, adding 200 mL of
methanol and adjusting the pH to 3.0 with 1M onhophosphoric
acid.

SYSTEM SUITABILITY

The assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaks is at least 3.5.
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DETERMINATION OF CONTENT

Calculate the content of CIIHl7N03JHCI in the injection
using the declared content of CllHl7N03JHCI in isoprenaline
hydrochloride BPCRS.

ISOPRENALINE STERILE CONCENTRATE
DEFINITION
Isoprenaline Sterile Concentrate is a sterile solution of
Isoprenaline Hydrochloride in Waterfor Injections.
The concentrate complies with the requirements lor Concentrates
lor Injections or Infusions statedunder Parenteml Preparations
and with 'he following requirements.

Content of isoprenaline hydrochloride, C11H17N03,HCl
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless or verypale yellow solution.

IDENTIFICATION
A. Record second-demxuioe ultraviolet absorption spectra of the
following solutions, Appendix II B, in therange 250 to
330 run. For solution (I) dilute the concentrate with
methanol to contain 0.002% w/v of Isoprenaline
Hydrochloride. Solution (2) is a 0.002% wlv solution of
isoprenaline hydrochloride BPCRS in methanol. The spectrum
obtainedwith solution (1) exhibits a maximum at 294 nm
and a trough at 289 nm and is similar to the spectrum
obtained with solution (2) in the range 280 to 298 om.

B. Carry out the method for thin-layer chromalJJgraphy,
Appendix ill A, using the following solutions.
(1) Dilute the concentratewith methanol to produce a
solution containing 0.01% wlv of Isoprenaline Hydrochloride.
(2) 0.0 I% wlv of isoprenaline hydrochloride BPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating TLC octade<y1si1y1 silica gelF2S4 (Merck
HPTLC RPI8 F2 , . plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 ~ or each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry ill air, heat at 1050 for
15 minutes and examine under ultraviolet light (254 nm).

MOBILE PHASE

0.1 volume of glacial acetic acid, 40 volumes of waterand
60 volumes of methanol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

C. To 2 mL add 0.1 mL of iron(m} chloride solution RI.
An emerald green colour is producedwhich, on the gradual
addition of sodium hydrogen carbonate solution, changes first to
blue and then to red.

TESTS
Acidity
pH, 2.5 to 3.0, Appendix V L.

ASSAY
Carry out the method for liquidchromalJJgraphy,
Appendix ill D, using the following solutions.
(I) Use the concentrate diluted with sufficient of a 0.1% w/v
solution of sodium metabisulfite to produce a solution
containing 0.002% w/v of Isoprenaline Hydrochloride.

www.webofpharma.com



2022

(2) 0.002% wlv of isoprenaline hydrochloride BPCRS in a
0.1% wlvsolution of sodium metabisuifite.
(3) A mixture of 1 volume of a 0.02% wlv solution of
adrenaline acid tartrate in the mobile phase containing
1.0% wlv of sodium metabisulfite and 18 volumes of
solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octad«ylsi/yl silica gelfor chromatography (3 to
10 pm) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 280 nm.
(f) Inject 20 ~L of each solution.

MOBILE PHASE

A solution prepared bydissolving 1.76 g of sodium
heptanesulfonate in 800 mL of water, adding 200 mL of
methanol and adjusting the pH to 3.0 with 1M onhophosphonc
acid.

SYSTEM SmTABIUTY

The assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaks is at least 3.5.

DETER..\lINATION OF CONTENT

Calculate the content ofCIIHI7N03,HCl in the concentrate
using the declared content of CIIHI7N03,HCI in isoprenaline
hydrochloride BPCRS.

STORAGE
Isoprenaline Sterile Concentrate should be protected from
light.

Isosorbide Dinitrate Injection
Action and use
Nitric oxide analogue; treatment of angina pectoris.

DEFINITION
Isosorbide Dinitrate Injection is a sterile solutionof
isosorbide dinitrate made isotonicwithSodium Chloride in
Water forInjections. It is supplied as a ready-to-use solution.
The injection complies with the requirements statuiunder
Parenteral Preparations and with thefollowing requirements.

Content of Isosorblde dInltrate, C,HsNzOs
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Evaporate a suitable volume of the injection under
reduced pressure and below 40° to dryness. Shake a quantity
of the residue containing 25 mg of isosorbide dinltrate with
10 mL of dichkm»nethane for 5 minutes, filter and evaporate
the filtrate to dryness. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spectrum ofisosorbide dinitrate (RS 412).
B. Yields the reactions characteristic of sodium salts and
reaction A characteristic of chlorides, Appendix VI.

AcidIty or alkalinity
pH, 3.5 to 7.0, Appendix V L.
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Nitrite
To 40 mL of the injection add 2 mL of sulfani"'c add solution,
2 mL of aminonaphrhalenesulfonk acid solution and sufficient
water to produce 50 mL. Allow to stand at room temperature
for 1 hour. Measure the absorbance of the resulting solution
at the maximwn at 524 om, Appendix II B, using in the
reference cell a solutionprepared by treating 40 mL of warer
in the same manner, beginning at the words "add 2 mL of
sulfanilic acidsolution ...". The absorbance is not greater than
thatobtained by repeating the procedure using2 mL of
niuite standardsolution (20 ppm) diluted to 40 mL with warer
and treated at the same time and in the same manner,
beginning at the words "add2 mL of sulfanilic acid solution
.;" (l ppm, calculated with reference to the injection).

Isosorbide S-nitrate and isosorbide 2-nitrate
Carry out the method for liqui'd chromatography,
Appendix ill D, using the following solutions. For solution
(1) evaporate a volume of the injection containing 50 mg of
isosorbide dinitrate, underreduced pressure and below 40°,
to dryness, triturate the residue with 50 mL of mobile phase.
shake, filter through a glass-fibre tilter (Whatman GFIC is
suitable) and use the filtrate. Solution (2) contains
0.0005% wlv of isosotinde 2-nitrate BPCRS in the mobile
phase. Solution (3) contains 0.0005% wlv of isosorlJide
mononitrate BPCRS in the mobile phase. Solution (4)
contains 0.005% wlv each of isosorbide mononitrare BPCRS
and isosorbide 2-nitrare BPCRS in the mobile phase.
The chromatographic procedure may be carried out using
(a) a stainless steel column (25 cm x 4.6 mm) packed with
end-capped ocradecy/si/yl silica gelfor chromatography (5 um)
(Spherisorb ODS 2 is suitable), (b) as the mobile phase with
a flow rateof 1.0 mL per minute a mixture of 30 volumesof
methanol and 70 volumes of warer and (c) a detection
wavelength of 220 om.

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution faaor between the peaks
corresponding to isosorbide mononitrate and isosorbide
2-nitrate is at least 2.4.
In the chromatogram obtainedwith solution (1) the area of
any peakcorresponding to isosorbide 2-nitrate is not greater
than the area of me principal peak in the chromatogram
obtained with solution (2) (0.5%) and the area of any peak
corresponding to isosorbide 5-nitrate is .nor greater than the
area of the principal peakin the chromatogram obtained with
solution (3) (0.5%).

Bacterial endotoxlns
The endotoxinlimit concentration is 5.0 ill per ml,
Appendix XN C.

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions. For solution
(1) use the injection. diluted, if necessary, with sufficient of a
mixture of 25 volumes of methanol and 75 volumes of water
to produce a solutioncontaining 0.002% wlv of isosorbide
dinitrate. For solution (2) prepare a 0.1% wlv solutionof
isosorbitk dinitrate BPCRSin methanol. Filterand dilute
I volume to 50 volumeswith a mixture of 25 volumes of
methanol and 75 volumesof water.

The chromatographic procedure may be carried out using
(a) a stainless steel column (10 cm x 4.6 mm) packed with
m'methylsilyl silica gelfor chromatography (3 ~m) (Hypersil SAS
is suitable), (b) as the mobile phasewith a flow rate of
1.3 mL per minute a mixture containing 0.039%wlv of
ammonium acetate in 25 volumesof methanol R2 and
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75 volumes of warer and (c) a detectionwavelength of
214 om.
Calculate me content of C6HsNzOs in the injection using me
declared content of C6HaNzOs in isosorbide dimirate BPCRS.

Isosorbide Dinitrate Tablets
Action and use
Nitric oxideanalogue; treatment of angina pectoris.

DEFINITION
Isosorbide Dinitrate Tabletscontain DilutedIsosorbide
Dinitrate.

CAUTION Undiluted isosorbide dinitrate can be exploded by
percussion orexcessive heal. Appropn"ate precautions shcnJd be
exercised and onlyexceedingly smallamqunts should be isolated.
The tablets comply with the requirements statedunder Tabktsand
with thefollowing requirements.

Content of isosorbide dinitrate, C~8N208
90.0 to lto.O% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Extract a quantity of the powdered tablets containing
2 mg of isosorbide dinitrate with 1 mL of ether and
centrifuge.
(2) Prepare solution (2) in the samemanner but use
isosotbide dinitrate BPCRS in place of the powdered teblets,

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 20 Il1. of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate,dry it in a current of air, spray
with diphenylamine solution RJ and irradiate for 15 minutes
with ultravi<Jlec ligh, (254 and 365 nm).

MOBILE PHASB

wluen.e. __

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. Shake a quantity of the powdered tablets containing
50 mg of isosorbide dinitrate with warm tu/furi< acid (50%)
containing a trace of diphenylamine. An intense blue colour is
produced.

TESTS
Dissoludon
Tablets intended to be swaUowed wholecomply withthe
requirements for Monographs of the British Pbannacopoeia
in the dissolution testfor tabl,,, and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
perminute.
(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquidehromaUJgraphy,
Appendix ill D, usingthe following solutions.
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(1) After 45 minutes withdraw a sample of the mediumand
filter through a membrane filler with. a nominal pore size not
greater than 0.45 pm. Use me filtered medlum, diluted with
O.IM hydrochloric add if necessary, expected to contain
0.0011%w/v of isosorbide dinitrate.

(2) 0.0011% wlv of isosotbide dinitrate BPCRS in
O.IM hydrochloric acid.

CHRo.MATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with end-capped actadecylsilyl silica gelfor chromaUJgraphy
(5 um) (Hypersil ODS is suitable).

(b) Use isocratic elutionand the mobile phase described
below.

(c) Use a tlowrateof 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 222 nm.
(I) Inject 100 ~L of each solution.

MOBILE PHASE

Equalvolumes of medultwl and water.

DETERMINATION OF CONTENT

Calculate the totalcontentof isosorbide dinitrate,
C6HsN20 SJ in me medium usingthe declared content of
C6HgN20S in isosorbide dinitrate BPCRS.

Inorganic nitrates
Carry out the method for thin-layer chromatography,
Appendix III A, using thefollowing solutions.
(I) Shake a quantity of the powdered tablets containing 0.1 g
of Isosorbide Dinitrate with 5 mL of ,thanal (96%) and filter.

(2) Dissolve 10 mg of potassium nitrate in I mL of water and
dilute to 100 mL with ,thanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sih'ca gel(Analtech silica gel H plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate thoroughly dry it in a current
of airuntil the aceticacid is completely removed. Spray
copiously with freshly prepared potassium iodide and starch
sduuon. Expose the plate to ultravi<Jle' h'gh, (254 nm) for
15 minutes. Examine in daylight.

MOBILE PHASE

15 volumes of gku:ial acetic add, 30 volumes of acetone and
60 volumes of UJluen,.

LIMITS

In the chromatogram obtained with solution (1) anyspot
corresponding to potassium nitrate is not moreintense than
the spot in the chromatogram obtained withsolution (2)
(0.5%, calculated as potassium nitrate).

lsosorbide S-nitrate and isosorblde 2-nitrate
Carry out the method for liquid chromaUJgraphy,
Appendix ill D, using the following solutions.
(I) Add 20 mL of the mobile phase to a quantity of the
powdered tablets containing 25 mg of Isosorbide Dinitrate,
mix with the aid of ultrasound for 15 minutes anddilute to
25 mL with the same solvent. Filter through a glass-libre
filter (WhalInan GF/C is suitable) and use the filtrate.

(2) 0.0005% wlv of isosoroide 2-nitrate BPCRS in the mobile
phase.
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(3) 0.0005% wlv of isosorbide mononitrate BPCRS in the
mobile phase.
(4) 0.005% wlv each of isosotbide dinitrate BPCRS and
isosotbide 2-nitrate BPCRS in the mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with aminopropylsi/yl silica gelfor chromatography (10 urn)
(Lichrosorb NH2 is suitable).
(b) Use isocratic elutionand the mobilephase described
below.
(e) Use a flow rete of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of215 run.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

15 volumes of absolute ethanol and 85 volumes of 2~2J4

m"methylpcmane.

SYSTEM SUITABIIJTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks
corresponding to isosorbide dinitrate and isosorbide z-nltrare
is at least6.0.

UMITS

In the chromatogram obtained with solution (1):

the area of anypeakcorresponding to isosorbide 2-nitrate is
not greater thanthe area of the principal peakin the
chromatogram obtained. with solution (2) (0.5%);
the area of anypeak corresponding to isosorbide 5-nittate is
not greater than the area of the principal peakin the
chromatogram obtained with solution (3) (0.5%).

Disintegration
The requirement for Disintegration does not apply to
Isosorbide Dinitrate Tablets.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions. .

(I) To a quantity of the powdered tablets containing 25 mg
of Isosorbide Dinitrate add 20 mL of the mobile phase mix
with the aid of ultrasound for 15 minutes and dilute to
25 mLwith the same solvent. Filter through a glass-fibre
filter (Whatman GF/C is suitable) and dilute 1 volume to
10 volumes with the mobile phase.
(2) To a quantity of isosorbide dinitrate BPCRS containing
25 mg ofIsosorbide Dinitrate add 20 mL of the mobile
phasemix with the aid of ultrasound for 15 minutes and
dilute to 25 mLwith the mobilephase. Filter through a
glass-fibre filter (Whatman GF/C is suitable) and dilute
I volume to 10 volumes with the mobilephase.
(3) 0.005% wlv each of isosorbide dinitrate BPCRS and
isosorbide 2-nitrate BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described underIsosorbide
5-nitrate and isosorbide 2-nitrate maybe used but using a
detection wavelength of 230 run.

SYSTEM SUITABILITY

The test is not valid unless, In the chromatogram obtained
withsolution (3), the resolution between the peaks
corresponding to isosorbide dinitrate and isosorbide 2-nitrate
is at least 6.0.
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DETERAUNATlON OF CONTENT

Calculate the contentof C6HgN 20 g in the tablets from the
chromatograms obtained and using the declared contentof
C6HgN20g in isosorbide dinitrate BPCRS.

LABELLING
The labelstates whether the tablets are to be swallowed
wholeor chewed before beingswallowed.

Isosorbide Dinitrate Sublingual Tablets
Action and use
Nitricoxide analogue; treatment of angina pectoris.

DEFINITION
Isosorbide Dinitrate Sublingual Tabletscontain Diluted
Isosorbide Dinitrate.

CAurlON Undiluted isosotbide dinitrate tan be exploded by
percussion or e:«ess;w heat. Appropriate precautions should be
exercised and onlyexceedingly smaO amounts should be isolated.

Thesublingual tablets comply with the requirements seated under
Oromurosal Preparations and with (he following requirements.

Content of Isosorblde dinltrate, CoH.N20a
90.0 to 110.0%of the statedamount.

IDENTIFICATION
A. Carry out the methodfor thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Extract a quantity of the powdered tablets containing
2 mg of isosotbide dinitrate with I mL of ether and
centrifuge.
(2) Prepare solution (2) in the same manner but use
isosorbide dinitrate BPCRS in place of thepowdered tablets.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.
(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dry it in a current of air, spray
with diphenylamine solution RI and irradiate for 15 minutes
with ultraviolet light (254 and 365 nm).

MOBILE PHASE

toluene.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to thatin the chromatogram
obtained with solution (2).

B. Shakea quantity of the powdered tablets containing
50 mg of Isosotbide Dinitrate with warm sulfuric acid (50%)
containing a trace of diphenylamine. An intense blue colour is
produced.

TESTS
Inorganic nitrates
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing 0.1 g
of Isosorbide Dinitrate with 5 mL of ethanol (96%) and filter.

(2) Dissolve 10 mg of potassium nitrate in I mL of waterand
dilute to 100 mL with ethanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel H.
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(b) Use the mobile phase as described below.

(c) Apply 10 JlL of each solution.

(d) Develop the plate to 15 ern.

(e) After removal of the plate thoroughly dty it in a current
of airuntil the acetic acid is completely removed. Spray
copiously with freshly prepared PDUlSsium iodide andstarch
solution. Expose the plate to ultraviolet light (254 nm) for
15 minutes.Examine in daylight.

MOBILE PHASE

15 volumes of glacial acetic add, 30 volumes of autone and
60 volumes of toluene.

LIMITS

In the chromatogram obtained with solution (I) any spot
corresponding to potassium nitrate is not more intense man
the spot in the chromatogram obtained with solution (2)
(0.5%, calculated as potassium nitrate).

Isosorbide SRnitrate and isosorbide 2-nitrate
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(1) Add 20 mL of the mobile phase to a quantity of the
powdered tablets containing 25 mg of Isosorbide Dinitrate,
mix with me aid of ultrasound for 15 minutesand dilute to
25 mL with the same solvent. Filter through a glass-fibre
filter (Whatman GF/C is suitable) and use the filtrate.

(2) 0.0005% w/v of isosoroide 2-mirate BPCRS in the mobile
phase.
(3) 0.0005% w/v of isosotbide mononiuau BPCRS in the
mobile phase.
(4) 0.005% w/v each of isosorlJide dinltrote BPCRS and
isosoroitk 2-nitrote BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 nun) packed
with aminopropylsllYl silica gelfor chromatography (10 um)
(lichrosorb NHz is suitable).

(b) Use isocratic elution and the mobile phase descrihed
below.

(c) Use a flow rateof 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of215 om.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

15 volumesof absolute ethanol and 85 volumesof 2,2,4
tn"methylpentane.

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
withsolution (4), the resolution between the peaks
corresponding to isosorbide dinitmte and isosorbide 2-nitrate
is at least 6.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeakcorresponding to isosorbide 2-nitrate is
not greater than the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);

the area of any peakcorresponding to isosorbide 5-nitrate is
not greater than the area of the principal peakin the
chromatogram obtained with solution (3) (0.5%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
IUjuid chromatography, Appendix III D, using the following
solutions.
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(I) To a quantity' of the powdered tablets containing 25 mg
of Isosorbide Dinitrate add 20 mL of the mobilephasemix
with the aid of ultrasound for 15 minutes and diluteto
25 mL with the same solvent. Filter through a glass-fibre
filter (Whatman GF/C is suitable) and dilute 1 volume to
10 volumeswith the mobilephase.
(2) To a quantity of isosoroide dinitrate BPCRS containing
25 mg of Isosorbide Dinitrate add 20 mL of the mobile
phasemixwith the aid of ultrasound for 15 minutes and
dilute to 25 mL with the mobile phase. Filter through a
glass-fibre filter (Whatman GF/C is suitable) and dilute
1 volume to 10 volumes with the mobile phase.
(3) 0.005% w/v each of isosorbide dill/irate BPCRS and
isosorbide 2-nirrale BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described underIsosorbide
5-nitrate and isosorbide z-nitrare may be used but using a
detectionwavelength of 230 run.

SYSTEM SUITABILiTY

The test is not validunless, in the chromatogram obtained
withsolution (3), the resolution between the peaks
corresponding to isosorbide dinitrate and isosorbide 2-nitrate
is at least 6.0.

DETERJ.'dINATION OF CONTENT

Calculate the content of C.HaN20 S in the tablets from the
chromatograms obtained and using the declared contentof
CsHsNzO. in isosoroide dinitrate BPCRS.

LABELLING
The label states that the tablets should be placed under the
tongue and allowed to dissolveslowly.

Isosorbide Mononitrate Prolonged
release Capsules
Prolonged-release Isosorbide MononittateCapsules
lsosorlJide Monon;""te Prolonged-release Capsules from different
mamifactuYerJ, whilst complying wUh the requirements oj the
monograph, are not interchangeable unkss olhentJise justified and
authorised.

Action and use
Nitric oxide analogue; treatment of angina pectoris.

DEFINITION
Isosorbide Mononitrate Prolonged-release Capsules contain
Diluted Isosorbide Mononitrate. They are formulated so that
the medicament is released over a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of isosorbide mononitrate,
The dissolution profilereflects the in oioo performance,
which in tum is compatible with the dosageschedule
recommended by the manufacturer.
The capsules comply with the requirements stated under Capsules
and with the following requirements.

Content of isosorbide mononitrate, CJl~06
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
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(1) Shake a quantity of the capsule contents containing the
equivalent of 10 mg of isosorbide mononitrate with 10 mL of
ethanol (96%) and filter.

(2) 0.1% w/v solution of isosorbide mononimue BPCRS in
ethanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gelplate (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air, spray with
diphenylamine solution R1 and irradiate for J5 rninures with
IIltravioletligh' (254 and 365 n,,!!.

MOBILE PHASE

5 volumes of methanol and 95 volumes of dichloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in me chromatogram
obtained with solution (2).
B. In the Assay, the chromatogram obtained withsolution
(1) shows a peakwith the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Inorganic nitrates
Carry out the method for 'hin-layerchramaccgraphy,
Appendix ill A, using the following solutions.
(1) Shakea quantity of the capsulecontentscontaining the
equivalent of 0.1 g ofisosorbide mononitrate with 5 mL of
,thanol (96%) and filter.

(2) Dissolve 10 mg of potassium nitrate in J mL of waterand
dilute to 100 mL with etha""l (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gelplate (Analtech silica gel H plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10~ of each solution.
(d) Develop tIle-pTate toI5cm.-
(e) Afterremoval of the plate, thoroughly dryit in a current
of airuntil the aceticacid is completely removed. Spray
copiously with freshly prepared potassium iodide and s<arch
solution. Expose the plate to ultravWlet light (254 nm) for
15 minutes and examine in daylight

MOBILE PHASE

15 volumes of glacial acetic add, 30 volumes of Clatone and
60 volumes of toluene.

CONFIRMATION

In the chromatogram obtained with solution (1) any spot
corresponding to potassium nitrate is not more intense than
the spot in the chromatogram obtained with solution (2)
(0.5%, calculated as potassium nitrate).

Isosorbide dinitrate and Jsosorbide 2-nitrate
Carry out the method for liqllid chromaccgraphy,
Appendix ill D, using the following solutions in mobile
phase.
(I) Add 15 mL of mobile phase to a quantity of the capsule
contentscontaining the equivalent of 50 mg of isosorbide
mononitrate, mix with the aid of ultrasound for 15 minutes
and di.lute to 25 mL. Filter through a membrane filter with a
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nominal pore size not greater than0.45-J.lm and use the
filtrate.

(2) 0.001 % wlv of isosorbide 2-nitrace BPCRS.
(3) 0.001 % wlv of isosotbide dimtrate BPCRS.

(4) 0.001%wlv each of isosorbide mononitrate BPCRS and
isosorbide 2-n;trate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped oaadecylsilyl silica gelfor chroma<ography
(5 urn) (Spherisorb ODS2 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof 1.0 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 nm.
(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for five times the
retention time of isosorbide mononitrate.

MOBILI! PHASE

30 volumes of methanol and 70 volumes of water.

When the chromatograms arerecorded under the prescribed
conditions the retention timerelative to isosorbide
mononitrate (retention time e about 6 minutes) are:
isosorbide 2-nitrate ;;:: about0.9; isosorbide
dinittate = about 4.0.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resoluu·on between the peaks
corresponding to isosorbide mononitrate and isosorbide
2-nitrate is at least 2.4.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeak corresponding to isosorbide 2-nitrate is
not greater than the area of the principal peakin the
chromatogram obtained with solution(2) (0.5%);
the area of any peakcorresponding to isosorbide dinitrate is
not greater than the area of the principal peakin the
chromatogram obtained with solution (3) (0.5%).

ASSAY
Carry out the method for liqllid chromaccgraphy,
Appendix m D, using the following solutions in the mobile
phase.
(I) Shake a quantity of the mixed contents of 20 capsules
containing the equivalent of 50 mg of isosorbide mononittate
with 70 mL of the mobile phase, mix with the aid of
ultrasound for 15 minutes, dilute to 100 mL with the same
solventand centrifuge. Dilute 1 volumeof the supernatant
liquid to 5 volumes with the mobile pbase and lilter through
a membrane filter with a nominal poresize not greater than
0.45-~m.

(2) 0.01 % wlv of isosorbide mononitrate BPCRS.
(3) 0.001% wlv each of isosorbide monomirare BPCRS and
isosorbide 2-nitrate BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Isosorbide
dinitrate and isosorbide 2-nitrate may be used.

MOBILE PHASE

30 volumes of methanol and 70 volwnes of water.
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SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks
corresponding to isosorbide mononitrate and isosorbide
2-nitrate is at least 2.4.

DETERMINATION OF CONTENT

Calculate the content of C6HgN06 in the capsulesfrom the
chromatograms obtainedand using the declared contentof
C6H9N06 in isosorbide mononitrate BPCRS.

Isosorbide Mononitrate Tablets
Action and use
Nitric oxide analogue; angina pectoris.

DEFINITION
Isosorbide Mononitrate Tablets containDiluted Isosorbide
Mononitrate.
The tablets comply with the requirements slated under Tablets and
with thefollowing requirements.

Content of isosorbide mononltrate, C~gN06
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix m A, using the foUowing solutions.
(I) Extract a quantity of the powdered tablets containing
10 mg of isosorbide mononitrate with 10 mLof ethanol
(96%) and filter.

(2) 0.1% wlv solution of isosorbide mononitrate BPCRS in
ethanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gelplate (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate) dry it in a current of air, spray
__ _ with_diphenylam;n~rolUlio!tELJIIld _i!!~sI!!!~~ f~r _,~ ~J!1~t~ __

with ultravrolet light (254 and 365 nm).

MOBILE PHASE

5 volumes of methanol and 95 volumes of dichloromethane.

CONFIRMATiON

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogrnm obtained with solution (2).

B. In the Assay, the chromatogram obtainedwithsolution
(1) shows a peakwith the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TI;!STS
Inorganic nitrates
Carry out the method for thin-layer chromatography,
Appendix ill A) using the following solutions.
(I) Shake a quantity of the powdered tablets containing 0.1 g
of isosotbide mononitrate with 5 mL of ethanol (96%) and
filter.
(2) Dissolve 10 mg of potassium nitrate in 1 mLof waterand
dilute to 100 mL with ethauol (96%).
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CHROMATOGRAPHlC CONDITIONS

(a) Use a TLC silica gelplate (Analtech silica gel H plates are
suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate thoroughly dry it in a current
of airuntil the acetic acid is completely removed. Spray
copiously with freshly prepared potassium iodide and starch
solution. Expose the plate to ultraviolet light (254 nm) for
15 minutes and examine in daylight.

MOBILE PHASE

15 volumes of glacial acetic acid) 30 volumes of acetone and
60 volumes of toluene.

UMITS

In the chromatogram obtained with solution (1) any SPOt
corresponding to potassium nitrate is not more intense than
the spot in the chromatogram obtained withsolution (2)
(0.5%, calculated as potassium nitrate).

Isosorbide dinitrate and isosorbide 2..nitrate
Carry out the method for liquid chromaUJgraphy,
Appendix ill D) using the following solutions.
(I) Add 15 mL of mobile phase to a quantity of the
powdered tablets containing 50 mg of isosorbide
mcnonltrare, mix with the aid of ultrasound for 15 minutes
and dilute to 25 mL with the same solvent. Filter through a
membrane filterwith a nominal pore size not greater than
0.45 I'Jl1 and use the filtrate.

(2) 0.001 % wlv 01 isosorbide 2-nitrate BPCRS in the mobile
phase.

(3) 0.001 % wlv of isosorl>ide dinitrate BPCRS in the mobile
phase.
(4) 0.001 % wlv each of isosorbide mononiuauBPCRS and
isosarbide 2-nitrate BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 cm x 4.6 nun) packed
with end-capped octad«y/silyl silica gelfor chromaUJgraphy
(5 urn) (Spherisotb ODS 2 is Suitable).

(b) Use isocratic elutionand the mobilephase described
below... - -

(c) Use a flow rate of I mLper minute.
(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of 220 nm.
(C) Inject 20 ~L of each solution.

MOBlLE PHASE

30 volumes of methanol and 70 volumesof water.

SYSTEM SUiTABIUTY

The test is not valid unless) in the chromatogram obtained
with solution (4) the resolution betweenthe peaks
corresponding to isosorbide mononitrate and isosorbide
2-nitrate is at least2.4.

UMITS

In the chromatogram obtained with solution (1):

the area of anypeakcorresponding to isosorbide 2-nitrate is
not greater than the area of the principal peak in the
chromatogram obtained withsolution (2) (0.5%);
the area of any peakcorresponding to isosorbide dinitrate is
not greater than the area of the principal peak in the
chromatogram obtained with solution (3) (0.5%).
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ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions.
(I) Add 70 mL of mobile phase to a quantity of the
powdered tablets containing 50 mg of isosorbide
mononitrate, mix with the aid of ultrasound for 15 minutes,
dilute to 100 mL with the same solventand centrifuge.
Dilute 1 volume of the supernatant liquid to 5 volumes with
mobile phase and filter through a membrane filter with a
nominalpore size not greater than 0,45 um,

(2) Add 20 mL of mobile phase to a quantity of isosotbide
mononiuate BPCRS containing 25 mg of isosorbide
mcnonitrate, mix with the aid of ultrasound for 15 minutes,
dilute to 25 rnLwith the same solventand centrifuge. Dilute
1 volume of the supernatant liquid to 10 volumeswith the
mobile phase and filter through a membrane filter with a
nominalpore size not greater than0.45 um.

(3) 0.001 % wlv each of isosotbide mononitrate BPCRS and
isosorbide 2-nitrate BPCRS.in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underIsosorbide
dinitrate and isosorbide 2-nitrate may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to isosorbide mononltrate and isosorbide
2-nitrate is at least 2.4.

DETERMINATION OF CONTENT

Calculate the content of ColI.NO. in the tablets from the
chromatograms obtained and using the declared content of
C6HgN06 in isosorbide mononitmte BPCRS.

Isosorbide Mononitrate Prolonged
release Tablets
Prolonged-release lsosorbide Mononitrate Tablets
Isosorbide MO/wnitra" Prolonged-release Tablets from different

- -munu!acturers,-whilsr-camplying with therequirements -at the
monograph, are not interchangeable unless otherwise justified and
authorised.

Action and use
Nitric oxide analogue; treatment of angina pectoris.

DEFINITION
Isosorbide Mononitrate Prolonged-release Tablets contain
Diluted Isosorbide Mononitrate. They are formulated so that
the medicamentis released over a periodof several hours.
They are coated.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of isosorbide mononitrate.
The dissolution profile reflects the in vivo performance,
which in tum is compatible with the dosageschedule
recommended by the manufacturer.
Thetablets Comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of isosorbide mononitrate, Ct;H~06
95.0 to 105.0% of the stated amount.

Isosorbide Mononitrate Preparations III-853

IDENTIFICATION
A Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(I) Filtered solution prepared from powdered tablets
containing the equivalent of 0.1% wlvofisosorbide
mononitrate in ethanol (96%).
(2) 0.1% wlvsolution of isosorbide mononimue BPCRS in
ethanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gelplat< (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10~ of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in air, spray with
diphenylamine solution Rl and irradiate for 15 minutes with
ultraviolet light (254 and 365 am).

MOBILE PHASE

5 volumes of methanol and 95 volwnes of dichloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
ohtained with solution (2).

B. In the Assay, the chromatogram obtained withsolution
(1) shows a peak with the same retention time as me
principal peak in the chromatogram obtained with
solution (2).

TESTS
Inorganic nitrates
Carry out the method for thin-layer chromalOgraphy,
Appendix III A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 0.1 g ofisosorbide mononitrate with 5 mL of
ethanol (96%) and filter.

(2) Dissolve 10 mg of potassium nitrate in I mL of waterand
dilute to 100 mL with ethanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gelpia" (Analtech silica gel H plates are
suitable)~---- --------- --- ----

(b) Use the mobile phase as described below.

(c) Apply I0~ of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, thoroughly dryit in a current
of airuntil the acetic acid is completely removed. Spray
copiously with freshly prepared potassium iodide and starch
solution.
(I) Expose the plate to ultraviolet light (254 nm) for
15 minutes and examine in daylight.

MOBILE PHASE

15 volumes of gladal acetic add, 30 volumes of acetomand
60 volumes of toluene.

CONFIRMATION

In the chromatogram obtainedwithsolution (1) any spot
corresponding to potassium nitrate is not more intense than
the spot in the chromatogram obtained with solution (2)
(0.5%) calculated as potassium nitrate).

Isosorbide dinitrate and isosorbide 2-nitrate
Carry out the method for liquid chromalOgraphy,
Appendix ill D J using the following solutions in mobile
phase.
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(I) Add 15 mL of mobile phase to a quantity of the
powdered tablets containing the equivalent of 50 mg of
isosorbide mononltrate, mix with the aid of ultrasound for
15 minutes and dilute (0 25 mL. Filter through a membrane
filter witha nominal poresize not greater than 0.45 pm and
use the filtrate.
(2) 0.001 % wlv of isosotbide 2-nitrare BPCRS.

(3) 0.001 % wlv of isosotbide dinitrare BPCRS.
(4) 0.001 % wlv each of isasorbide mononinou BPCRS and
isosorlJide 2-nitrare BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped aetade<;y/silyl silica gelfar chromatography
(5 urn) (Spherisorb ODS2 is suitable).

(b) Use isocradc elutionand the mobilephasedescribed
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 nm.
(I) Inject 20 pL of each solution.

MOBILE PHASE

30 volumes of methanol and 70 volumesof water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks
corresponding to isosorbide mononitrate and isosorbide
2-nitrate is at least2.4.

LIMITS

In the chromatogram obtained with solution (1):

the area of anypeakcorresponding to isosorbide 2-nitrate is
not greater thanthe area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);

me area of anypeak corresponding to isosorbide dinitrate is
not greater than the area of the principal peakin the
chromatogram obtained with solution (3) (0.5%).

ASSAY
Weigh and powder 20 tablets. Carty out the method for

_Iiqttid chromatagraphy, Appendix ill D, using the following
soludofis-in--the mobilepltase.-- -
(I) Add 70 mL of mobile phase to a quantity of the
powdered tablets containing the equivalent of 50 mg of
isosorbide mononitrare, mix withthe aid of ultrasound for
J5 minutes and dilute to J00 rnL withthe same solvent and
centrifuge. Dilute 1 volwne of the supernatant liquid to
5 volumes with the mobilephase and filter through a
membrane filter witha nominal pore size not greater than
0.45 um,

(2) 0.0 I % wlv of isosorbide mononltrate BPCRS.
(3) 0.001 % wlv each of isosarlJide mononitrate BPCRS and
isosarlJide 2-mirare BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with end-eapped aClade<;y/silyl silica gelfor chromatography
(5 um) (Spherisorb ODS2 is suitable).

(b) Use isocratic elutionand me mobilephase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 nm.

(I) Inject 20 pL of each solution.
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MOBILE PHASE

30 volwnes of methanol and 70 volumes of waler.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks
corresponding to isosorbide mononitrate and isosorbide
2-nitrate is at least2.4.

DETERMINATION OF CONTENT

Calculate the content of CoR.NO, in the tablets from the
chromatograms obtained and using the declared content of
CfjHgNOfj in isosorbide mononurate BPCRS.

Isotretinoin Capsules
Action and use
Vitamin A analogue (retinoid); treatment of acne.

DEFINITION
Isotretinoin Capsules contain Isotretinoin.
The capsules comply with the r<qUirements staled under Capsules
and with thefallowing requirements.

Content of isotretinoin, C:wH2S02
95.0 to 105.0% of the stated amount.

IDEN11FlCATION
A. In the test for Related substances, the chromatogram
obtained withsolution (2) shows a peakwith thesame
retention timeasthe principal peak in the chromatogram
obtained with solution (4).

B. The light absorption of the final solution obtained in the
Assay, Appendix IT B. in the range 300 to 400 nm, exlubits a
maximum at 356 nm.

TESTS
Dissolution
Protect the apparatus from light throughout the
determination and flush the apparatus with nitrogen before
use.

TEST CONDITIONS

(a) Carry out the testusing the apparatus for the
JlsintegratiOn teilfar tiibleii aiid capsules, Kpl'en<lixXll-AI.
(b) Use 900 mL of O.IM sodium hydroxide at a temperature of
37°, as the medium.

PROCEDURE

After 60 minutes withdraw a 20 rnLsample of the medium,
filter immediately through a 0.2-pm filter, discarding the first
5 mL of filtrate, and dilute the filtrate with O.IMsodium
hydroxide to give a solutionexpected to contain about
0.00025% wlv of Isotretinoin. Measure the absorbance of the
filtered sample, suitably diluted with the dissolution medium
if necessary, at the maximum at 343 run, Appendix Il B,
using0.1M sodium hydroxide in the reference cell.

DETBRMINATION OF CONTENT

Calculate the totalcontentof iaotretinoin, C2oH2S02) in the
medium taking 1490 as the value of A(1 %, I cm) at 343 nm
and divide the result by 6 to obtain the amount percapsule.

LIMITS

Not less than85% of the statedamount per capsule is
released after 60 minutes.
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Related substances
Protect the solutions from light throughout the procedure.
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) Shake a quantity of the contents of the capsules
containing 10 mg of Isotretinoin with 10 mL of a mixture of
20 volumes ofO.IM sodium hydroxide and 80 volumes of
absolute ethanol for 10 minutes, treat with ultrasound for
15 minutes and centrifuge for 5 minutes. Mix 5 mL of the
supernatant liquid with 7.5 mL oCO.IM hydrochloric acid and
extract with two 2D-mL quantities of dichloromethane. Filter
the combined extracts through phase separating paper
(Wharman IPS is suitable) and wash the filter with 5 mL of
dichloromethane. Evaporate the combined filtrate and washing
to dryness at 30° under reduced pressure and dissolve me
residue in 5 mL of methanol.
(2) Dilute I volume of solution (I) to 100 volumes with
methanol.
(3) 0.002% wlv of tretinoin EPCRS in methanol.
(4) 0.001% wlv of isotretinoin EPCRS in methanol.

(5) 0.001 % wlv of each of tretinoin EPCRS and
isotretinom EPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octodecylsilyl silica gelfor chromatography (10 pm)
(Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of IA mLper minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 353 nm.

(f) Inject 10 I-tL of each solution.

MOBILE PHASE

A 0.5% wlv solution ofglacial acetic acid in a mixture of
methanol and water, the proportions adjusted to give a
retention time for tretinoin of about 15 minutes (a mixture of
23 volwnes of waterand 77 volumes of methanol is usually
suitable).

SYSTEM SUiTABTLITY

The-test is not-valid-unless, in-the chromatogram-obtained
with solution (5), the resolution factor between the peaks due
to tretinoin and isotretinoin is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to tretinoin is not greater
than twice the area of the peak in the chromatogram
obtained with solution (3) (4%);

the area of any other secondary peak is not greater than the
area of the peak in the chromatogram obtained with solution
(2) (I %);

the sum of me areas of any such peaks is not greater than
1.5 times the area of the peak in me chromatogram obtained
with solution (2) (1.5%).

ASSAY
Carry out the following procedure in subdued light. Slit
10 capsules with a scalpel avoiding loss of the capsule
contents) place the capsules in a 500-mL graduated flask
washing any material adhering to the scalpel into the flask
with 25 mL of dichloromethane per capsule and mix with the
aid of uJtrasound for 15 minutes. Add sufficient
dichloromethane to produce 500 mL, shake for 2 minutes and

Isotretinoin Preparations 111-855

dilute with a solution prepared by diluting 5 mL of
O.IM hydrochloric acid to 250 mL with ethanol (96%) to
produce a solution containing 0.0008% wlv of Isotretinoin.
Measure the absorbance of this solution at the maximum at
356 nm, Appendix II B, using the ethanolic hydrochloric
acid solution in the reference cell. Calculate the content of
C2oH2S0 2 in the capsules taking 1350 as the value of
A(l %, I em) at the maximum at 356 om.

STORAGE
Isotretinoin Capsules should be protected from light.

Isotretinoin Gel
Action and use
Vitamin A analogue (retinoid); treatment of acne.

DEFINITION
Isottetinoin Gel is a solution of Isotretinoin in a suitable
alcoholic basis.

The gelcomplies with therequirements stared underTopical Semi
solid Preparations and with thefollowing requirements.

Content of isotretinoln, CZoH2S02

90.0 to 110.0% of the stated amount.

Cany out all theoperations as rapidly as possible protected from
light.

IDENTIFICATION
A. Carry out the method for don-layer chromawgraphy,
Appendix III A, using me following solutions.

(I) Shake to disperse a quantity of the gel containing I mg of
Isotretinoin as completely as possible in 5 mL of
dichloromethane reagent and 10 mL of dichloromethane, add
80 mL of n-hexane and shake the mixture vigorously; filter,
evaporate me filtrate to dryness using a rotary evaporator at a
temperature not exceeding 60° and dissolve the residue in
I mL of dichloromethane.
(2) 0.1 % wlv of isotretmoin EPCRS in dichloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel F'54 precoated plate (Merck silica gel 60
F2 54 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (Z54 nm).

MOBILE PHASE

2 volwnes ofglacial acetic acid, 4 volumes of aatone,
40 volumes of peroxide-free ether arid 54 volumes of
~h~m. •

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. The lightabsorption of the final solution obtained in me
Assay, Appendix II B, in the range 300 to 400 run, exhibits a
maximwn at 356 nm.

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in n-bexone,
protected from light.
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(I) Shake to disperse a quantity of the gel containing 2.5 mg
of Isotretinoin as completely as possiblein a mixture of 5 mL
of dichloromethane reagent and 10 mLof dichloromemane,
dilute to 50 mL with a-hexane, shakeand filter.
(2) 0.0002% wlv of trainoin EPCRS.
(3) Dilute I volume of solution (I) to 100 volumes.

(4) 0.0002% wlv each of isotretmoin EPCRS and
rretinoin EPCRS.
(5) Dilute I volume of solution (3) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with silica gellor chromatography (5 urn) (Lichrosorb Si60 is
suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature,

(e) Use a detection wavelength of 365 nm.
(0 Inject 50 ~L of each solution.

MOBILE PHASE

1 volume of glacial auric add, 30 volumesof ethyl actUlle and
970 volumes of n-hexane.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtained withsolution (4), the resolution
factor between the peaksdue to isotretinoin and tretinoin is at
least 3.0;
in the chromatogram obtainedwith solution (5), the s;gnal-w
noise ratio of the peak due to isotretinoin is at least 10.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakdue to tretinoin is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (4%);

the sum of the areas of any other s«ondary peaks is not
greater man the area of the peak in the chromatogram
obtained with solution (3) (I %).

Disregard any peakwith an area less than the area of the
principal peak iii-die cmomatogram ob13ine<lwithsolmiort
(5) (0.1%).

ASSAY
Carry out the following procedure in subdued light.To a
quantity of me gel containing 0.5 mg of Isotretinoin, add
10 mL of dichloromethane, shake until all the gel has dispersed
and dilute the solution to 100 mL with a solutionprepared
by diluting 5 rnL of O.IMhydrochloric acid to 250 rnL with
ethanol (96%). Measure the absorbanu of this solutionat the
maximum at 356 nJJ1, Appendixn B, using the ethanolic
hydrochloric acid solution in the reference cell. Calculate the
content of C,oHzaO, in the gel taking 1350 as the value of
A(l %. I cm) at the maximum at 356 nm,
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Itraconazole Capsules
Action and use
Antifungal.

DEFINlTION
Itraconazole Capsules containItraconazole.
The capsules comply with rhe requirements stated underCapsules
and with thelollawing requirements.

Content of itraconazole, C3sH38ClzNa04
95.0 to 105.0%of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatagraphy,
Appendix In A, using the following solutions.
(I) Shakea quantity of capsulecontentscontaining 50 mg of
Itraconazole with 50 mL of water and filter. Shake the
residue with 50 mL of dichloromethane and filter (a 0.45-f.lm
PVDF filteris suitable) and use the filtrate.
(2) 0.1 % wlv of itraconazole BPCRS in dichloromethane.

(3) 0.1% wlv of itraconazole BPCRS and 0.2% wlvof
jlnconazole BPCRS in dichwromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF". (Merck TLC silica gel 60
F2 54 plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 5 ~ of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate,dry in airand examineunder
u/rra"iolet light (154 nm).

MOBILE PHASE

20 volumes of a solution containing 0.015%wlv of
ammonium acetate and 0.0003% vlv of glacial acetic acidin
water, 40 volumes of 1,4-dwxan and 40 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (3) shows two clearly separated spots.

CONFIRMAnON

The principal spot in the chromatogram obtainedwith
_I!Q!utio~ (1) corresponds to that in the chromatogram
obtainedwlth-solurlon(Zj:------------- -- --- -- -- -

B. In the Assay, the retention time of the principal peak in
the chromatogram obtainedwithsolution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules)
Appendix XII BI.

TEST CONDITIONS

(a) Use Appararus 2, and rotating the paddle at
75 revolutions per minute.
(b) Use 900 rnL of 0.5% wtV of sodium IkJdecyI su/fate in
water, at a temperature of 37°, as the medium.

PROCEDURE

(I) After 60 minutes withdraw a sample of the medium and
filter. Use the filtered medium, dilutedwith me dissolution
medium if necessary, (0 producea solutionexpected to
contain 0.0055% wlv ofItraconazole.

(2) Dissolve 27.5 mg of itraamazole BPCRS in 10 rnL of
aatanitri/e (60%) and I drop of orthophosphonc acid, and
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dilute to 100 mL with acetonitrile (60%). Dilute 1 volume to

5 volumes with dissolution medium (0 produce a solution
containing0.0055% w/v of itraamazole BPCRS.

CHROj\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with occadecy!silyl silica gelfor chromatography (5 pm)
(Phenomenex Prodigy ODS-2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.

(d) Use a column temperature of 40 Q
•

(e) Use a detection wavelength 0£254 om.

(I) Inject 15 flL of each solntion.

MOBILE PHASE

45 volumes of O.OIM potassium dihyt!rogen onhophospiuue,
adjusted to pH 3.0 with orthophosphorU acid and 55 volumes
of acetonitrile.

DETERf\.lINATION OF CONTENT

Calculate me total content of itraconazole, C35HJsClzNs04.l
in the medium from the chromatograms obtainedand using
the declared content of C3sHJsChNsO" in
itraconazde BPCRS.

UMITS

The amount of itraconazole released is not less than 70%
(Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.
Solution A 0.1 volumes of hydrochloric acidand 50 volumes
of mobile phase.
(I) To a quantity of mixed capsulecontentscontaining 0.1 g
of Itraconazole, add 5 mL of mobile phase and 0.2 mL of
hydrochloric add, and mix with the aid of ultrasound.
Add 50 mL of solution A and shake. Dilute to produce
100 mL with the mobile phase and filter (a 0.45-~ PVDF
filter is suitable), discarding the first 6 rnL.
(2) Dilute 1 volume of solution (1) to 100 volumes with
solution A and further dilute 1 volume (Q 5 volumeswith
solutionA.
(3) 0.1% wlv of itraconazolefor system suitobility EPCRS in
solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with ocladecy!si/yl silica gelfor chromatography (5 urn)
(phenomenex Prodigy ODS-2 is suitable).

(b) Use isocratic elution and the mobilephase descnbed
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use a column temperature of 40·.

(e) Use a detection wavelength of 254 run.

(I) Inject 15 ~L of each solution.

(g) Allow the chromatography to proceed for 3 times the
retention time of itraconazole.

MOBILE PHASE

48 volumes of acetonitrile and 52 volumes of O.OIM potassium
dihydrogen orthophosphate, adjusted 10 pH 3.0 with
orthophosphoric acid.
When the chromatograms are recorded under the prescribed
conditions, the retention times relative (0 itraconazole
(retention time about 23 minutes) are: impurity A, about 0.3;
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impurity B, about 0.6; impurity C+D, about 0.7; impurity E,
about 0.8; impurity F, about 1.1 and impurity G, about 1.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peakto valley ratio is at least 2.0,
whereHp is the height abovethe baseline of the peak due to
impurity F and HI} is the heightabove the baselineof the
lowest point of the curve separating this peakfrom the peak
due to irraconazole.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakdue to impurity B, impurities C+D or
impurity G is not greater than 1.5 times the area of the
principal peak in the chromatogram obtained with solution
(2) (0.3% of each);

the areaof any other secondary peak is not greater than the
area of the principal peakin the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of anysecondary peaks is not greater than
5 times the area of the principal peakin the chromatogram
ohtained with solution (2) (1.0%).

Disregard any peak withan area less thanhalf the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Mix the contents of 20 capsules. Carl'}' Out the method for
liquidchromatography, Appendix ill D, using the following
solutions.
SoIutWn A 0.1 volumes of hydrochloric acidand 50 volumes
of mobile phase.
(I) To a quantity of capsule contents containing 0.1 g of
Itraconazole, add 5 mL of mohile phase and 0.2 mL of
hydrochloric acid, and mix with the aid of ultrasound.
Add 50 mL of mobile phase and shake. Dilute 10 produce
100 mL with mobile phase and and filter (a 0.45-~m PVDF
filteris suitable),discarding the first 6 mL. Dilute 1 volume
of the filtrate to 10 volumeswithmobilephase.
(2) 0.01% wlv of itraconazde BPCRS in solution A.

(3) 0.1% wlv of itraamazolefor system mirability EPCRS in
solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described underRelated
substancesmay be used witha flow rateof 2 mL per minute.

SYSTEM SUITABILiTY

The test is not validunless, in the chromatogram obtained
with solution (3), the peakto valley ratio is at least 2.0,
where Hp is the heightabovethe baseline of the peakdue to
impurity F and HI} is the heightabove the baseline of the
lowest point of the curve separating this peakfrom the peak
due to itraconazole.

DETERJ'dINATION OF CONTENT

Calculate the content of CJ5H3SChNgO", in the capsules
using the declared contentof C35H3sClzNs04 in
irraconazole BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities those listed under
Irraconazole.
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Itraconazole Oral Solution
Action and use
Antifungal.

DEFINll10N
Itraconazole Oral Solution containsItraconazole.
The oralsolution e<»nplies with the requirements stated under Oral
Liquids and with thefollowing requirements.

Content of Irraconazole, C3sH3sC12Na04
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out me method for 'hin-layer chromatography,
Appendix III A, using the following solutions.

(1) Shakea volume of the oral solutioncontaining 10 mg of
Itraconazole with 5 mL of dichloromethane. Allow the layers to
separate and use me lowerlayer.
(2) 0.2% wlv of itraconazole BPCRS in dkhloromethane.
(3) 0.2% wlv of itraconazde BPCRS and 0.2% wlv of
fluamazole BPCRS in dichloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gd F'54 plate (Merck TLC silica gel 60 F",
plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solurion.

(d) Develop the plate to 10 ern,
(e) Afterremoval of the plate, dry in airand examineunder
ultraviolet light (254 nm).

MOBILE PHASE

20 volumes oCasolution containing 0.015% wlv of
ammonium autate and 0.0003% vlv of glacial acetic acid in
water, 40 volumes of 1,4-dioxan and 40 volumesof methanol.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (I) corresponds to that in the chromatogram
obtained with solurion (2).

B. In the Assay, the retention time of the principal peakin
the cluomatogram obtained withsolution (I) is similar to
that of the principal peakin the chromatogram obtainedwith
solution (2).

TESTS
Related substances
Carry out the method for liquid ,hromatography,
AppendixIII D J using the following solutions.
Solulion A 0.1 volumes of hydrochloric acidand 50 volumes
of mobile phase.

(1) To a volume of the oral solurion containing 0.1 g of
Itraconazole, add 25 mL of mobile phase and 0.2 mL of
hydrochloric acid, and shake. Dilute with mobile phase to
produce 100 mL and filter (a 0.45-~m PVDF filter is
suitable), discarding the first 6 mL.
(2) Dilute I volume of solurion (1) to 100 volumes with
solutionA and further dilute 1 volume to 5 volwnes with
solutionA.
(3) 0.1 % wlv of itraconazde for system suitability EPCRS in
solutionA.

2022

CHROMATOGRAPHIC CONDITlONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with octadecyMyi silica gelfor chromatography (5 um)
(phenomenex Prodigy OD8-2 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 40".

(e) Use a detection wavelength of254 om.
(I) Inject 15 ~L of each solurion.

(g) Allow the chromatography to proceedfor 3 times the
retention time of itraconazole.

MOBILE PHASE

48 volumesof aatonilrile and 52 volumes of O.OIM pOUlSSJ~Um

dihydrogen orthophosphate, adjusted to pH 3.0 with
orthophosphoric acid.
When the chromatograms arerecorded under the prescribed
conditions, the retention times relative to itraconazole
(retention timeabout 23 minutes)are: impurity A, about 0.3;
impurity B, about 0.6; impurity C+D, about 0.7; impurity E,
about 0.8; impurity F) about 1.1 and impurity G, about 1.5.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
wilh solution (3), the peak to valley ratiois at least2.0,
where Hp is the height above the baseline of the peakdue to
impurity F andH; is the heightabovethe baseline of the
lowestpoint of the curve separating thispeakfrom the peak
due to itraconazole.

LIMITS

In the chromatogram obtained withsolution (1):
the area of any peakdue to impurity H, impurities C+D or
impurity G is not greater than 1.5 timesthe area of the
principal peakin the chromatogram obtained withsolution
(2) (0.3% of each);

the area of any othersecondary peak is not greater thanthe
area of the principal peak in the chromatogram obtained with
solurion (2) (0.2%);

the sum of the areas of any seamdary PMks is not greater than
10 times the area of the principal peakin the chromatogram
obtained with solurion (2) (2.0%).

Disregard anypeakwith an area less than half the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%)

ASSAY
Carry out the method for li4uidchromatography,
Appendix ill D, using the following solutions.
Solution A 0.1 volumes of hydrochloric acidand 50 volumes
of mobilephase.
(1) To a weighed quantity of the oral solurion containing
0.1 g of Itraconazole, add 25 mL of mobilephase and
0.2 mL of hydrochwric acicl, and shake. Dilute to produce
100 mL with mobile phase and filter (a 0.45-~m PVDF filter
is suitable), discarding the first 6 mL. Dilute 1 volwne of the
filtrate to 10 volumes with the mobile phase.

(2) 0.01 % w/v of itraconazole BPCRS in solurion A.

(3) 0.1 % wlv of itraconazole for 'Ysrem suitability EPCRS in
solutionA.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used with a flow rateof 2 mL per minute.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak to valley ratio is at least 2.0,
whereHp is the heightabove the baselineof the peakdue to
impurity F andH v is the height above the baselineof the
lowest pointof the curve separating this peak from the peak
due to irraconaaole.

DETERMINATION OF CONTENT

Determine the weight permL of the oral solution,
Appendix V G, and calculate the content of itraconazole,
C35H38Cl2NsO"J weightin volume, using the declared
content of C3sH3sCl2Ns04 in itraconazole BPCRS.

IMPURITlliS
The impurities limitedby the requirements of this
monograph includethose listed under Itraconazolc.

Itraconazole Sterile Concentrate
Action and use
Antifungal.

DEFINITION
IrraconazolcSterile Concentrate is a sterilesolution of
Irraconezole in a suitable solvent.
The concentrale complies with the requirements for Concentrates
for Injections or Infusions suuedunderParenteral Preparations
and with thefollowing requirements.

Content of Itraconazole, CJ5H3SClzNs04
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Shakea volumeof the concentrate containing 10 mg of
Itraconazolewith 5 mL of dichloromethane. Allow the layers to

separate and use the lowerlayer
(2) 0.2% wlv of ;traamazole BPCRS in dichlorometha...
(3) 0.2% wlv each of itraamazole BPCRS and
jluamazoleBPCRS in dichlorometha...

- - - -CHROMATOGRAPHIC GONDITIONS-----

(a) Use as the coating silica gelFm (Merck silica gel 60 F".
platesaresuitable).
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 10 cm.
(e) After removal of the plate, dry in airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

20 volwnes of a solution containing 0.015% wlv of
ammonium acetate and 0.0003% vtv of glacial ace"·c acid in
water, 40 volumesof 1,4-dioxan and 40 volumesof methanol.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peakin
the chromatogram obtained with solution (I) is similar to

Itraconazole Preparations 11I-8S9

that of the principal peakin the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using me following solutions.
Solution A 0.1 volumes of hydrochloric acidand 50 volumes
of mobile phase.
(I) To a quantity of the concentrate containing 0.1 g of
Inaconazole, add 25 mL of mobile phase and 0.2 mL of
hydrochloric acid, and shake. Dilute withmobilephase to
produce 100 mL and filter (a 0.45-~m PVDF filter is
suitable), discarding the first 6 mL.

(2) Dilute 1 volume of solution (1) to 100 volumes with
solution A and further dilute 1 volume to 5 volumeswith
solution A.
(3) 0.1% wlv of itraconazole for system suitability EPCRS in
solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with oaadecylsilyl silica gelfor chromatography (5 urn)
(phenomenex Prodigy ODS-2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rateof 1.5 mL per minute.
(d) Use a column temperature of 40°.

. (e) Use a detection wavelength of254 run.

(I) Inject 15 ~L of each solution.

(g) Allow the chromatography to proceed for 3 times the
retention time of itraconazole.

MOBILE PHASE

48 volumes of autonitrile and 52 volumes of O.OIM potassium
dihyd",gen orthophosphate, adjusted to pH 3.0 with
orthophosphoric acid.

When me chromatograms are recorded underthe prescribed
conditions, the retention times relative to itraconazole
(retention time about 23 minutes) are: impurity A, about0.3;
impurity B, about 0.6; impurity C+D, about0.7; impurity E,
about 0.8; impurity F, about 1.1 and impurity G, about 1.7.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the peakto valley ratio is at least 2.0,
where Hp is the heightabove the baseline of the peakdue to
impurity F and H v is the height above the baseline of the
lowest point of the curve separating this peakfrom the peak
due to kraconezole.

LIMITS

In the chromatogram obtained with solution (1):

the areaof any peakdue to impurity B, impurities C+D or
impurity G is not greater than 1.5 times the area of the
principal peak in the chromatogram obtained with solution
(2) (0.3% of each);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
10 times the area of the principal peakin the chromatogram
obtained with solution (2) (2.0%).

Disregard any peakwith an area less thanhalf the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%)
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ASSAY
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions.

Solution A 0.1 volumes of hydrochloric acidand 50 volumes
of mobile phase.

(1) To a weighed quantity of the concentrate containing
0.5 g of Itraconazele, add 25 mL of mobile phase and 1 mL
of hydrochlori< acid, and shake. Dilute to produce 500 mL
with the mobile phase and filter (a 0.45-~m PVDF filter is
suitable), discarding the first 6 mL. Dilute 1 volume of the
filtrate to 10 volumes with the mobile phase.

(2) 0.01% w/v of itraeonazole BFCRS in solution A.

(3) 0.1% wlv of itra<onazole for sy"em suitability EPCRS in
solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may he used with a flow rate of 2 mL per minute.

SYSTEM SUITABIliTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak to valley ratio is at least 2.0,
where HI' is the height above the baseline of the peak due to
impurity F and H fJ is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to itraconazole.

DETERMINATION OF CONTENT

Determine the weight per mL of the concentrate,
Appendix V G, and calculate the content of ltraconezole,
C35H3SCI2NsO", using the declared content of
C"H3.CI2N.O. in itraeonazole BPCRS.

STORAGE
Itraconazole Sterile Concentrate should be protected from
light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Itraconazole.

Kaolin Mixture
- -- ----Kaolin Ornl-Suspension 

DEFINITION
Kaolin Mixture is an oralSUSjJenSWn containing 20% w/v of
Light Kaolin or Light Kaolin (Natural) and 5% wlv each of
Light Magnesium Carbonate and Sodium Bicarbonate in a
suitable vehicle with a peppermint flavour.

It should be recently prepared unless the kaolin has been
sterilised.

The mixture complies with the requirements stared under Oral
Liquids and with theJoUowing requirements.
Content of magnesium, Mg
1.04 to 1.25% w/w.

Content of sodium bicarbonate, NaHC03

4.05 to 4.65% w/w.

TESTS
Acid-insoluble matter
13.8 to 18.4% w/w when determined by the following
method. Dry and ignite the residue reserved in the Assay for
magnesium to constant weight at red heat.

2022

ASSAY
For magnesium
To 3 g add 15 mL of water, make acidic to litmuspaperby
the cautious addition of 2M hydrochlonc add, boil for
5 minutes, replacing the water lost by evaporation, cool and
filter the supernatant liquid. Boil the residue with 20 ml. of
water and 10 mL of 2M hydrothloric add, cool, filter through
the same filter and wash the residue with wateruntil the
washings are free from chloride. Reserve the residue for the
test for Acid-insoluble matter, Dilute the combined filtrate
and washings to 100 mL with waler. To 20 mL add 0.1 g of
t-ascoroic acid, make slightly alkaline to litmus pqper with
SM ammonia and add 10 mL of trie-thanolamine,( 10 mL of
ammonia bufftr pH 10.9 and 1 mL of a 10% wlv solution of
potassium cyanide. Titrate with 0.05.\1 disodium edeuue VS,
using mordant black 11 solution as indicator, to a full blue
colour. Each mL of 0.05M disodium edetate VS is equivalent
to 1.215 mg of Mg.

For sodium bicarbonate
Boi1IO g with 100 mL of waterfor 5 minutes, filter, boil the
residue with 100 mL of waterfor 5 minutes and filter.
Combine the filtrates, cool and titrate with O.5M hydrochloric
acid VS using methylorange-xylene cyanol FF solution as
indicator. Add 10 mL of ammonia buffer pH 10.9 and titrate
with 0.05M disodium edeune VS using mordant black 11
solution as indicator. After subtracting one-fifth of the volume
of 0.05M disodium edetate VS, each mL of O.5M hydrochloric
acid VS is equivalent to 42.00 mg of NaHCO,.

Kaolin and Morphine Mixture
Kaolin and Morphine Oral Suspension

DEFINITION
Kaolin and Morphine Mixture is an oralsuspension containing
0.00675% wlv Morphine Hydrochloride, 20% wlv of Light
Kaolin or Light Kaolin (Natural) and 5% w/v of Sodium
Bicarbonate in a suitable vehicle.

It should be recently prepared unless the kaolin has heen
sterilised.

The mixtureromp/its Wlih the requirements statedunderOral
-Liquids and-with-thefollowing requirements:

Content of sodium bicarbonate, NaHe03
4.65 to 5.35% wlv.

Content of anhydrous morphine, C I1H .gN0 3
0.0055 to 0.0080% wlv.

IDENTIFICATION
Carry out the method for thin-layer chromatography,
Appendix m A, using the following solutions.

(I) Centrifuge 10 mL of the preparation, reserving the
supernatant liquid. Extract the residue with fout 10-mL
quantities of a mixture of 38 mL of aceume and 2 mL of
5M ammonia,centrifuging between each extraction, and
evaporate the combined extracts on a water bath to about
5 mL..Mix with the reserved supernatant liquid, add 10 mL
of 1M su{futU add, shake with two 1Q-mL quantities of
chloroform and discard the chloroform. Add sullicient
5M ammonia to make the aqueous solution alkaline to litmus
paper, extract with three Ie-ml, quantities of a mixture of
equal volumes of chloroform and ethanol (96%), evaporate to
dryness and dissolve the residue in 0.5 mL of ethanol (96%).

(2) 0.10% w/v of morphine hydrochloride.
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1 If an oppropriat:6 htating step,suchas that dtscribed umkr
EXlemporaneous prepo.mtkm, isnot included in the manufoaun·ng proass,
HtaflY Kaolin that has beenSIm7ised uused.

STORAGE
Kaolin and Morphine Mixture should be kept in well-filled
glass containers.

Ketamine Injection
Action and use
Intravenous general anaesthetic.

DEFINITION
Ketamine Injection is a stenle solution of Ketamine
Hydrochloride in Water for Injections.

The injutUm complies with the requirements Slated under
Parenteral Preparations and with thefollowing requirements.

Content of ketamlne, C.,I!••CINO
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Dilute a volume of the injection with a mixture of
I volume of 1M sodium hydroxide and 49 volumes of methanol
to produce a solution containing the equivalent of 0.07% wlv
of ketamlne. The light absorption, Appendix II B, in the range

527 g
45 g

2mL
500 mg
0.5 mL

425 g

Kaolin Poultice
DEFINITION

Heavy Kaolin", finely silted
Boric Acid. finely sifted
Methyl Salicylale
Thymol
Peppermint Oil
Glycerol

Extemporaneous preparation
The following directions apply.

Mix the Heavy Kaolin, previously dried at 100°, and the
Boric Acid with me Glycerol, heat at 1200 for 1 hour, stirring
occasionally, and allow to cool. Separately) dissolve the
Thymol in the Methyl Salicylate, add to the cooled mixture,
add the Peppermint Oil and mix thoroughly.

The heating step may be omitted if some oilier satisfactory
means of mixing me solid ingredients with the Glycerol is
used but in this case Heavy Kaolin mat has been sterilised is
used.

Thepoultice complies wlih the requirements Slated underTopical
Semi-solid Preparations and with thefollowing requirements.

Content of boric acid, H3B03

4.25 to 4.75% w/w.

ASSAY
Mix 20 g with a solution containing 109 of v-mannitol in
40 mL of water, warm and stir until completely dispersed
and titrate with 1M sodium hydroxide VSusing phenolphthalein
sdution Rl as indicator. Each mL of 1M sodium hydroxide VS
is equivalent to 61.83 mg ofH,BO,.

STORAGE
Kaolin Poultice should be kept in suitable containers that
minimise absorption, diffusion or evaporation of the
ingredients.

CHROMATOGRAPHlC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, heat at 1050 to 1100 for
30 minutes, allow to cool and spray with dilute potassium
iodobismuthare soluuon.

MOBILE PHASE

10 volumes of diethylamine, 20 volumes of ethylacetate and
70 volumes of toluene.

CONFIRi'riATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

TESTS
Acid-insoluble matter
13.8 to 18.4% wlw when deterntined by the following
method. To 3 g add 15 mL of water, cautiously add
sufficient 2M hyJrochlor* acid to make the suspension acidic
to litmus paper, boil for 5 minutes, replacing the water lost by
evaporation, cool and filter the supernatant liquid. Boil me
residue with 20 mL of waterand 10 mL of 2M hydrochllJri<
acid, cool, filter through the same filter and wash the residue
with wain" until the washings are free from chloride. Dry and
ignite the residue to constant weight at red heat.

ASSAY
For sodium bicarbonate
Boil 20 mL with 40 mL of waterfor 5 minutes, replacing the
water lost by evaporation, add 50 mL of ethanol (96%)
previously neutralised to melhyl red sduuon and allow to stand
for 1 hour. Filter and wash the residue with 100 mLofa
mixture of equal volumes of the neutralised ethanol and
water. Add 50 mL of O.5M hydroch/Qric acid VS to the
combined filtrate and washings, boil, cool and titrate the
excess of hydrochloric acid with O.5M sodium hydroxide VS
using methylred solution as indicator. Each mL of O.5M
hydrochllJri< acid VS is equivalent to 42.00 mg of NoRCO,.

For anhydrous morphine
-Centrifuge 25.mL, reselVing_the.supematant.liquid,.and __
extract the residue with three 25-mL quantities of elhanol
(96%), centrifuging between each extraction and reserving
eacb supernatant liquid. Add 40 mL of waler and 7 mL of
5M ammonia to the combined supernatant liquids and extract
the mixture with three 30-mL quantities of chloroform. Gently
shake each extract with the same 15 mL of a mixture of
2 volumes of walerand 1 volume of ethanol (96%) and
discard me aqueous ethanol. Evaporate the combined
chloroform solutions just to dryness, wann the residue with
to mL of 1M hydroch/Qric acid, cool the solution, which may
be slightly cloudy, add sufficient water to produce 50 mL and
filter (Whatman No. 42 paper is suitable). To 20 mL of the
filtrate add 8 mL of a freshly prepared 1% wlv solution of
sodium nitrite, allow to stand in the dark for 15 minutes, add
12 mL of 5M ammonia and sufficient water to produce
50 mL and measure the absorbance of a 4-cm layer at
442 om without delay, Appendix II B. Use in the reference
cell a solution prepared in the same manner but using water
in place of the sodium nitrite solution. Calculate the content
of anhydrous morphine taking 124 as the value of
A(l %, 1 cm) at me maximum at 442 nm.
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Action and use
Anaesthetic; treatment of chronicpain.

TESTS
Acidity
pH, 3.5 to 5.5, Appendix V L.

Ketamine Nasal Spray
NOTE: This monograph has been developed to cooer unlicensed
formulations.

ASSAY
Dilute a volume of the injection containing the equivalent of
20 mg of ketamine to 100 mL with 0.05M hydrochloric acid
and mix. Measure the absorbance of the resulting solution at
the maximumat 269 nrn, Appendix II B. Measure the
absorbance of a 0.023% w/v solution of hetamine
hydrochloride BPCRS in 0.05M hydrochloric acidat the same
wavelength. Calculate the content of C13H1oClNO, using the
declared content of C13H I6CINO, in ketamine
hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurity AJ listed underKetamine
Hydrochloride.

STORAGE
Ketamine Injection should be protected from lightand stored
at a temperature not exceeding300

•

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of ketamine.

DEFINITION
Ketamine Nasal Spray is an aqueoussolution of Ketamine
Hydrochloride in a suitable container fitted with an
appropriate nasal delivery system.
The nasalspray romplies with the requirements stated under Nasal
Preparations and with thefollowing requirements. Whe..
appropriate.. thenasalspray alsocomplies with the requirements
statedunderUnlicensed Medicines.

Content of ketamlne, C"H,.CINO
95.0 to 105.0% of the stated amount.

230 to 350 run of this solution exhibits a maximum at
301 run and shoulders at 274, 268 and 261 run.

B. Dilute a volume of the injection with a.1Mhydrochlonc acid
to produce a solution containing the equivalent of
0.025% wlv of ketamine. The light absorption, Appendix II B,
in the range 230 to 350 om of this solution exhibits two
maxima at 276 om and at 269 nm and a shoulder at
260 run.

TESTS
Acidity
pH, 3.5 to 5.5, Appendix V L.

Related substances
Carry out the method for liquid,hromawgraphy,
Appendix III D, using the following solutions in the mobile
phase.

(1) Dilute the injection, if necessary, to produce a solution
containing the equivalent of 0.1% wlv ofketamine.
(2) Dilute I volume of solution (I) 10 200 volumes.
(3) Dilute I volume of solution (2) to 2 volumes.

(4) Add 2 volumes ofa 0.05% wlv solution of hetamine
impwity A EPCRS in the mobile phase to 1 volume of
solution (1) and dilute the resulting solution (Q 100 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.0 mm) and a
stainless steel pre-column (4 nun x 4.0 mm), both packed
with oetade<ylsilyl silica gelfor chromawgraphy (5 1IJ11)
(Lichrosorb RPI8 is suitable).

(b) Use isocratic elution and. the mobile phasedescribed
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 215 run.
(I) Inject 20 ~L of each solution.
(g) For solutions (I), (2) and (3), continue the
chromatography for 10 times the retention time of ketamine.

MOBILE PHASE

Dissolve 0.95 g of sodium hexanesu/fonate in 1 litre ora
mixture of 25 volumes of fUetonitriJe Rl and 75 volumes of

__ water.To th-"r~ultiIlg~~tioll_add,!mL()f~,,!,,-c"ic_aci4,__ - --IDENTIFICATION--- _ _

SYSTEM SUITABIUTY A. Dilute a Quantity of the nasal spray with a mixture of
The test is not valid unless, in the chromatogram obtained 1 volumeof 1M sodium hydroxide and 49 volumes or methanol
with solution (4), the resohuion faaor between the peaks due to produce a solution containing the equivalent of 0.1% wlv
to ketamine and ketamine impurity A is at least 1.5 and the of ketamine. The lightabsorption

J
Appendix Il B

J
in the range

retention time for ketamine is about 3 to 4.5 minutes. 230 to 350 om of thissolution exhibits a maximum at
If necessary, adjust the concentrations of water and 301 run and shoulders at 274

J
268 and 261 run.

acetonitrile in the mobilephase. B. Dilute a quantity of the nasal spray with O.IMhydrochloric
UMITS acid to producea solution containing the equivalent of
In the chromatogram obtainedwith solution (1): 0.025% w/v of ketamine. The light abstnP/.ion, Appendix II BJ

the area of any secondary peak is not greater than the area of in the range 230 to 350 om of this solution exhibits two
the principal peakin the chromatogram obtained with maxima at 276 nm and at 269 nm and a shoulder at
solution (2) (0.5%); 260 om.
the area of not more thanone such peakis greater than the C. In the Assay, the retention time of the principal peakin
area of the principal peakin the chromatogram obtained with the chromatogram obtainedwith solution (I) is similar to
solution (3) (0.25%); that of the principal peak in the chromatogram obtained with

solution (2).
the sum of me areas of all secondary peaks is not greater than
twice the area of the principal peakin the chromatogram D. Complieswith the test for Specificoptical rotation.
obtained with solution (2) (1.0%).

Disregard anypeakwith an area less man 0.4 times the area
of the principal peak in the chromatogram obtained with
solution (3) (0.1%).
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Specific optical rotation
Dilute a quantity of the nasal spray with carbon dioxide-free
water to produce a solution containing the equivalent of
2% w/v of ketamine. The specific optical rotation is -0.2 [0

+0.2, Appendix V F.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in the mobile
phase.
(1) Dilute a quantity of the nasalspray, if necessary, to
produce a solution containing the equivalent of 0.1% w/v of
ketamine.
(2) Dilute I volume of solution (I) to 200 volumes.

(3) Dilute I volume of solution (2) to 2 volumes.

(4) Add 2 volumes of a 0.05% wlv solution of ketamine
impurityA EPCRS in methanol to I volume of solution (I)
and dilute the resulting solution to 100 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with octad«ylsilyl filica gelfor chromatography (5 urn)
(Kromasil CI8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambientcolumn temperature.
(e) Use a detectionwavelength of215 nm.
(!) Inject 20 ~L of each. solution.

(g) Allow the chromatography to proceed for 10 times the
retention time of ketamine.

When the chromatograms are recorded under the prescribed
conditions, the retention time of ketamine is about 5 to

6 minutesand the relative retention of the peakdue to
impurity A is about 1.6.

MOBILE PHASE

25 volumes of aceuminiie Rl and 75 volumes ora 0.1% wlv
solution of sodium hexanesulfonate containing 0.05% wlvof
glacialacetic acid.

SYSTEM SUITABiliTY

---The test is n-ot validUDIess~-iit-ilie ·cnromatograiilob13me-d--
with solution (4), the resolution between the peaksdue to
ketamine and ketamine impurity A is at least 1.5.

LIMITS

In the chromatogram obtainedwith solution (1):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.5%);

not more than one such peakhas an area greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.25%);

the sum of the areas of aU the secondary peaks is not greater
than twice the area of the principal peakin the
chromatogram obtained with solution (2) (I. 0%).

Disregard any peakwith an area less than0.4 times the area
of the principal peakin the chromatogram obtainedwith
solution (3) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in water.
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(1) Dilute the nasalspray, if necessary, to produce a solution
containing the equivalent of 0.005% wlv of ketamine.
(2) 0.005% wlv of ketamine hydrochlonlie BPCRS.

(3) Mlx equal volumes of a 0.0025% w/v solution of ketamine
hydrochloride BPCRSin waterand a 0.0025% wlv solution of
kecamine impurity A EPCRSin methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 urn)
(Kromasil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 220 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

35 volumes of methanol and 65 volumes of a 0.575% wlv
solutionof ammonium dihydrogen orthophosphate adjusted to
pH 3.0 using onhophosphoric acid.

SYSTEM SUITABILITY

The test is Dot valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
ketamine and ketamine impurity A is at least2.0.

DETERMINATION OF CONTENT

Calculate the content ofC13H I6ClNO in the nasal spray
using the declared content of C13H I6CINO in ketamine
hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurity A listed under Ketamine
Hydrochloride.

STORAGE
Ketamine Nasal Spray should be protected from light.

LABELLING
The quantity of active ingredient is stated in tenns of the
equivalent amount of ketamine.

Ketamine Oral Solution
NOTE: This monograph has been developed to couer unliansed
formulations.

Action and use
Treatmentof chronic pain.

DEFINITION
Ketamine Oral Solution is a solutioncontaining Ketamine
Hydrochloride in a suitable vehicle.
Theoralsoluu"on complies with the requiremems staledunder Oral
Liquids and with thefoOowing requirements. Where appropriate}
theoralsolutWn alsocomplies with the requirements stared under
UnliansedMedicines.

Content ofketamine, C13H16ClNO

95.0 to 105.0%of the stated amount.

IDENTIFICATION
A. Dilute a quantity of the oral solutionwith a mixture of
1 volumeof 1M sodium hydroxide and 49 volumes of melhanol
to produce a solution containing the equivalent of 0.1% wlv
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of ketamine. The lightabsorption) Appendix II B, in the range
230 to 350 run of this solution exhibits a maximum at
301 nm and shoulders at 274, 268 and 261 nm.
B. Dilute a quantity of the oral solution with
D.IM hydrochloric acid to produce a solution containing the
equivalent of 0.025% w/v of ketamine. The lightabsorption,
Appendix II B, in me range 230 to 350 run of this solution
exhibits two maxima at 276 runand at 269 run and a
shoulder at 260 nm.
C. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in- the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromalOgraphy,
Appendix ill D J using the following solutions in the mobile
phase.

(1) Dilute a quantity of the oral solutionto contain the
equivalent of 0.1 % wlv of ketamine.

(2) Dilute I volume of solution (I) to 200 volumes.

(3) Dilute I volume of solution (2) to 2 volumes.

(4) Add 2 volumes of a 0.05% wlv solution of hetamine
impurityA EPCRS in methanol to I volume of solution (I)
and dilute the resulting solution (Q 100 volumes with the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with "'tadecylsilyl silica gelfor chromatography (5 um)
(Kromasil CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of215 nm.
(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 10 times the
retention time of ketamine.

When the chromatograms are recorded underthe prescribed
_ .--conditions,-the-retention-time-of-kelamine-is·about-5 -to --

6 minutes and the relative retention of the peakdue to
impurity A is about 1.6.

MOBILE PHASE

25 volumes of ac<lonilrik Rl and 75 volumes of a 0.1% wlv
solutionof sodium hexanesuJfonaee containing 0.05% w/v of
glacial acetic acid.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
ketamine and ketamine impurity A is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.5%);

not more than one such peakhas an area greater thanthe
area of the principal peakin the chromatogram obtained with
solution (3) (0.25%);

the sum of the areas of all the secondary peaks is not greater
than twice the area of the principal peakin the
chromatogram obtained with solution (2) (1.0%).
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Disregard any peak withan area less than0.4 times the area
of the principal peak in the chromatogram obtained with
solution (3) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in water.

(I) Dilute the oralsolutionto contain the equivalent of
0.005% wlv of ketamlne.

(2) 0.005% wlv of ketamine hydrockloritk BPCRS.
(3) Mix equal volumes of a 0.0025% wlv solution of ketomme
hydrochloride BPCRS in water and a 0.0025% wlv solution of
ketamine impun'ty A EPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with oaatkcylsiJyl silica gelfor chromatography (5 prn)
(Kromasil CI8 is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength. of 220 nm.
(I) Inject 20 ~L of each solution.

MOBILB PHASE

35 volumes of methanol and 65 volumes of a 0.575% wlv
solution of ammonium dihydrogen orthophosphau adjusted to
pH 3.0 usingonhophosphoric acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution(3), the resolution between thepeaks due to
ketamine and ketamine impurity A is at least 2.0.

DETERMINATION OF CONTENT

Calculate the contentof C13H 16CINO in the oralsolution
using the declared content of COHI 6CINO in lutamine
kydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity A listed under Ketamine
Hydrochloride.

STORAGE
Ketamine Oral Solution should be protected from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amountof ketamine.

Ketoconazole Cream
Action and use
Antifungal.

DEFINITION
Ketoconazole Cream contains Ketoconazole in a suitable
basis.
Tke mom compiies with the requirements stated underTopical
Semi-solid Preparations and with thefollowing requirements.

Content of ketoconazole, ClJll8CllN404
95.0 to 105.0% of the stated amount.

IDENI1FICATION
A. Carry out the method for thin-layer chromatography,
Appendix In A, using the following solutions.
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Time MobilephaseA MobilephaseB Comment

(Minutes) l%vlv) (% Ylv)

o-s 85 1S isocfalic

5-1. 8H76 15---J24 linear gradienl

10-20 76-+52 24->48 lineargradient

20-21 52-iO ......,00 lineargradient

21-22 n 100 isocralic

22·23 0--.85 100--.15 lineargradient

23-28 85 15 re-equilibration

lrlobi/e phase iJ 20 volumes of O.05M ammonium aataie,
adjusted to pH 6.0 with glacial acetic add and 80 volumes of
acetonitrile.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

(1) To a quantity of the cream containing 30 mg of
Ketoconazole, add 16 mL of methanol, mix with the aid of
ultrasound, add 2 mL of water, dilute to 20 mL with
methanol and filter.
(2) 0.15% wlv of ketoconazole BPCRS in methanol.
(3) 0.15% wlv of keroconazole BPCRS and 0.15% wlv
econaede nitrate BPCRS in methanol.

CHROMATOGRAPHIC CONDiTIONS

(a) Use as the coating high performance silica gel (Merck
silica gel HPTLC plates are suitable)..

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 ern.
(e) Afterremoval of the plate, allowit to dry in air, expose to
iodine vapour until spots appear and examine in daylight.

MOBILE PHASE

20 volumes of ammonium acetate solution, 40 volumes of
dioxan and 40 volumes of methanol.

SYSTEM SUiTABILITY

The test is not valid unless} in the chromatogram obtained
with solution (3):

the chromatogram closely resembles the chromatogram
SYSTEM SUITABILITY supplied with ketoconazole impurity standard BPCRS;
The test is not valid unless the chromatogram obtained with the resolution between the peaks due to impurity I and
solution (3) shows two clearly separated spots. impurity D is at least 5.0.

CONFIRAlATION LIMITS

The principal spot in the chromatogram obtained with Identify any peak corresponding to impurity 2 using solution
solution (1) corresponds in position and colour to that in the (3) and the chromatogram supplied with ketoconaede
chromatogram obtained with solution (2). impurity standard BPCRS and multiply the area by a

B. In the Assay, me retention time of the principal peak in correction factor of 1.5.
the chromatogram obtained with solution (1) is the same as In the chromatogram obtained with solution (I):
that of the principal peak in the chromatogram obtained with the area of any peak due to impurity 1 is not greater than
solution (2). 2.5 times the area of the principal peak in the chromatogram
TESTS obtained with solution (2) (0.5%);

Related substances the area of any peak due to impurity D is not greater than
Carry out the method for liquidchromalOgraphy} twice the area of the principal peak in the chromatogram
Appendix III D} using the following solutions in low-actinic obtained with solution (2) (0.4%);

glassware. the area of any other secondary peak is not greater than the
Solution A 2 volumes of waterand 98 volwnes of methanol. area of the principal peak in the chromatogram obtained with
(I) Shake a quantity of the cream containing 30 mg of solution (2) (0.2%);
Ketoconazole with 50 mL of methanol} for 45 minutes, mix the sum of the areas of all the secondary peaks is not greater
with the aid of ultrasound for 10 minutes} add 2 mL of than 5 times the area of the principal peak in the

____water~_alloW_lO_cooLand_djlute to lOa JRLwith methano!!- c;:hrom_!~JQ~ obtained with solution (2) (1.0%).
Cool the solution at 5° for I hour and filter. Disregard any peak with an area less than half the area of the
(2) Dilute 1 volume of solution (1) to 500 volwnes with principal peak in the chromatogram obtained with solution
solution A. (2) (0.1%).

(3) 0.03% wlv of ketoconazole impurity standard BPCRS in ASSAY
solution A. Carry out the method for liquid chromatography~

CHROA-lATOGRAPHIC CONDITIONS Appendix III D} using the following solutions in low-actinic

(a) Use a stainless steel column (15 em x 4.6 mm) packed glassware.
with end-eapped palar-embedded ocl<lde<y/silyt amorphous Solution A 2 volumes of waterand 98 volumes of methanol.
arganosiJica palymer (5 um) (Walets XBridge is suitable). (I) To a weighed quantity of the cream containing 30 mg of

(b) Use gradient elution and the mobile phase described Ketoconazole add 50 mL of methanol and shake for
below. 45 minutes} mix with the aid of ultrasound for 10 minutes}
(c) Use a flow rate of 1.2 mL per minute. add 2 mL of water} allow to cool and dilute to 100 mL with

methanol. Cool the solution at 5° for 1 hour} filter and dilute
(d) Use a colwnn temperature of 40°.

1 volume of the resulting solution to 10 volumes with
(e) Use a detection wavelength of 230 nm. solution A.

(I) Inject 25 ~L of each solution. (2) 0.003% wlv of keux:onazole BPCRS in solution A.

MOBILE PHASE (3) 0.03% wlv of keroconazole impurity standard BPCRS in
lvlobile phase A 25 volumes of acewnirn1e and 75 volumes of solution A.
0.05M ammonium acetate~ adjusted to pH 6.0 with glacial
auric add.

www.webofpharma.com



111-866 Ketoconazole Preparations

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

The chromatogram closely resembles the chromatogram
supplied withketoconazole impuniy standard BPCRS;
the resolution between thepeaks due to impurity I and
impurity D is at least 5.0.

DETERMINATION OF CONTENT

Calculate the content of C26H2SCI2N,,04 in me cream using
the declared content of CUjH2SCI2N40.. in
ke/Qamazole BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity D listed underKetoconazole
and the following:

I. rac-4-acetyl-I-[4-({(2R,4S)-2-(2,4-dichlorophenyl)-2
[( IH-imidazol-l-yl)methyl]-1,3-dioxolan-4-yl] methoxy)
phenyl]piperazine NI-oxidej

2. rac- ((2R,4S)-2-(2,4-dichlorophenyl)-2-[(I H-imidazol-I-yl)
methyl]-1.3-dioxolan-4-yl}methanol.

Ketoconazole Shampoo
Action and use
Antifungal.

DEFINITION
Ketoconazole ShampoocontainsKeroconazole in a suitable
basis.
The shampoo romp/ies with the requirements stated underLiquids
for Cucan..,,,, Application and with theJoflawing requirements.

Content of ketoconazole, C,oH"CI,N.O.
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) To a quantity of the shampoo containing 30 mg of
Ketoconazole, add 16 mL of methanol, mix with the aid of
ultrasound, add 2 mL of water and dilute to 20 mL with
methanol:

(2) 0.15% wlv of ketoconazole BPCRS in methanol.
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(3) 0.15% wlv of ketoconazole BPCRS and 0.15% wlv of
econazole nitrate BPCRS in methanol.

CHROMATOGRAPHlC CONDITIONS

(a) Use as the coating high performance silica gel (Merck
silica gel 60 HPTLC plates ate suitable).

(b) Use the mobile phase as descrihed below.

(c) Apply 20 tiLof each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, aUow it to dry in air, exposeto
iodine vapouruntil spots appear and examine in daylight.

MOBILE PHASE

20 volumes of ammonium acerate solution, 40 volwnes of
dioxan and 40 volumes of methanol.

SYSTEM. SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtainedwithsolution (2).
B. In theAssay, the retention time of me principal peakin
the chromatogram obtained withsolution (1) is the sameas
thatof the principal peakin the chromatogram obtained with
solution (2).

TESTS
ReJated substances
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions in low-actinic
glassware.
(I) Shake a quantity of the shampoo containing 50 mg of
Keroconazole with50 mL of methanol for 15 minutes, add
15 mL of mobile phaseA, shake Cor a further J5 minutes,
allowto cool and dilute to 100 mL with methanol.
(2) Dilute 1 volume of solution (I) to 200 volumes with
mobile phase A.

(3) Dilute 1 volume of solution (2) to 5 volumes with mobile
phase A.

(4) 0.03% wlv of keracanazole impurity standard BPCRS in
mobilephase A. _

CHROMATOGRAPH[C CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-capped polar--embedded octatk<ylsilyl amorphous
organosilka polymer (5 urn) (Watets XBridge is suitable)

(b) Use gradient elution and the mobilephase described
below.
(c) Use a flow rate of 0.6 mL per minute,

(d) Use a column temperature of35·.

(e) Use a detection wavelength of 230 nm.

(I) Inject 10 ~L of each solntion.

MOBILE PHASE

Mobile phase A Dissolve 1.42 g of anhydrous disodium
hydrogen onhophosphate aod 3.1 g of sodium dihydrogen
onhophasphate in 1000 mL of water.
Mobile phase B acetonitrile.
Mobile phase C prapan-2-o1 RI.
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SYSTEM SUITA81UT¥

The test is not validunless, in the chromatogram obtained
with solution (4):

The chromatogram closely resembles the chromatogram
supplied with keux:onazole impuritystandard BPCRS;

the resolution between the peaksdue to impurity 1 and
impurity D is at least 3.0.

LIMITS

Identify any peakcorresponding to impurity 2 using solution
(4) and the chromatogram supplied withketoconazole
impuritystandardBPCRS and multiply the area by a
correction factor of 1.5.

In the chromatogram obtainedwith solution (1):
the area of any peak due to impurity D is not greater than
1.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.7%);

the area of any peakdue to impurity 2 is not greater than the
area of the principal peak in me chromatogram obtainedwith
solution (2) (0.5%);

the area of any peakwith a retentiontime of about 0.78
relative to Keroconazcle-is not greater than the area of the
principal peakin the chromatogram obtainedwith solution
(2) (0.5%);

the areaof any othersecondary peak is not greater than
0.6 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.3%);

the sum of the areas of the secondory peaks is not greater than
4 times the area of the principal peakin the chromatogram
obtained with solution (2) (2.0%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtainedwith solution
(3) (0.1%) .

... ASSAY

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in low-actinic
glassware.
(I) To a weighed quantity of the shampoo containing 50 mg
of Ketoconazole add 50 mL of methanol and shakefor
15 minutes, add 15 mL of mobile phase A, shake fora
further 15 minutes,allow to cool and dilute to 100 mL with
methanol. Dilute 5 mL of the resulting solution to 50 mL
with mobile phase A.
(2) Dissolve 50 mg of kaoomasde BPCRS in 100 mL of
methanol and dilute 1 volume of the resulting solution to
10 volumes withmobile phase A.
(3) 0.03% wlv keuxonasde impurity standard BPCRS in
mobile phase A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, the chromatogram obtainedwith
solution (3):

Ketoprofen Preparations 111-867

closelyresembles the chromatogram supplied with
keloconazole impun'IY standard BPCRSj

the resolunon between the peaks due to impurity 1 and
impurity D is at least3.0.

DETERMINATION OF CONTENT

Determine the weight permL of the shampooand calculate
the contentof C26H2SCJ2N40.. weight in volume, using the
declared content of C2Jf2SChN,,04. in kuoconazole BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurity D listed underKetoconazole, an
unknown impurity with a retention time of about 0.78
relative to Ketoconazole and the following:
I. rac-4-acetyl-l-[4-({(2R,4S)-2-(2, 4-dichlorophenyl)-2

[(IH-imidazol-l-yl)methyl)-1,3-dioxolan,4-yl}methoxy)
phenyl]piperazine NI-oxide,

2. rac-{(2R,4S)-2-(2,4-dichlorophenyl)-2-[(I H-imidazol-I-yl)
metbyl)-l ,3-dioxolan-4-yl}methanol.

~N
N-ff

~P~
;={o-l OH
VCI

CI

Ketoprofen Capsules
Action and use
Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Ketoprofen Capsules contain Ketoprofen.
The capsules ccmply wi,h 'he requirements stated underCapsules
and wilh thefollowing requimnents.

Content of ketoprofen, C1t>H1403
92.5 to 107.5% of the statedamount.

IDENTIFICATION
Shakea quantity of the contentsof the capsules containing
0.5 g of Ketoprofen with 50 mL of chloroform for 5 minutes,
filter, evaporate to dryness usinga rotary evaporator and
induce crystallisation by prolonged scratching of the side of
the container with a glass rod. The infrared absorption spectrum
of the crystals, Appendix n A, is concordant with the
reference spectrum ofketoprofen (RS 198).
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TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution tes: for tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2J rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of a phosphate briffer prepared by dissolving
1.46 g of potassium dihydrogen ol1hophosphate and 20.06 g of
disodium hydrogen orthophosphate in sufficient waterto produce
1000 mL, adjusting the pH to 7.5 if necessary with
orrhophosphonc acid, at a temperature of 37 ± 0.5°, as the
medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) After 45 minutes withdraw a sample of the medium, filter
and dilute the filtrate with sufficient of me dissolution
medium to give a solution expected to contain about
0.001% wlv of Keroprofen, at the maximum at 260 nm,
Appendix II B, using the dissolution medium in the reference
ceD

DHTBRJ.\UNATION OF CONTENT

Calculate the total content of keroprofen, CI~ 1403, in the
medium taking 662 as the value of A(I %, I cm) at the
maximum at 260 run.

Related substances
Carry out the method for l;quid chromatography,
Appendix III D, using the foDowing freshly prepared
solutions.

SolvemA A mixture of 40 volumes of acetonim"le and
60 volumes of water.
(I) Shake a quantity of the contents of the capsules
containing 0.1 g of Ketoprofen with 100 mL of solvent A,
filter and use the filtrate.

(2) Dilute I volume of solution (1) with 50 volumes of
solvent A. Dilute 1 volume of this solution to 10 volumes
with solvent A.

. (3).0.0002% wlv ofke/QjJwlm impurity(J1Jpcf/S jn.-,olv~nl_

A.
(4) 0.0003% wlv of ketoprcfen impurity A EPCRS in solvent
A.
(5) Dilute I volume of solution (I) to 100 volumes with
solvent A. To I volume of this solution add 1 volume of
solution (4).

(6) Dilute I volume of solution (2) to 10 volumes with
solvent A.

CHROMATOGRAPHIC CqNDITIONS

(a) Use a stainless steel colwnn (15 ern x 4.6 mm) packed
with end-capped ottade<ylsilyl silica gellor chromatogrophy
(5 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use ambient column temperature

(d) Use a detection wavelength of 233 urn.

(e) Inject 20 fIl.of each solution.

(g) Allow the chromatography to proceed for seven times the
retention time of ketoprofen.
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When the chromatograms are recorded using the prescribed
conditions, the relative retentions with reference to
ketoprofen (retention time about 8 minutes) are: impurity A,
about 0.3 and impurity C, about 1.6.

MOBILE PHASE

2 volumes of freshly prepared phosphate bufferpH 3.5,
43 volumes of acetonitrile and 55 volumes of water.
When the chromatograms are recorded using the prescribed
conditions, the relative retentions with reference to
ketoprofen (retention time about 8 minutes) are: Impurity C,
about 0.3 and impurity A, about 1.6.

SYSTEM. SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (5), the resolution between the peaks due to
ketoprofen and impurity A is at least 7.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity C is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (0.2%);

the area of any peak corresponding to impurity A is not
greater than the area of the principal peak in the
chromatogram obtained with solution (4) (0.3%);

the area of any other suondarypeak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of aU the secondary peaks other than
those due to the two named impurities is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(6) (0.02%).

ASSAY
Shake a quantity of the mixed contents of 20 capsules
containing 50 mg of Ketoprofen for 10 minutes with 300 mL
of muhand (75%), mix and dilute to 500 mL with melhanol
(75%). Allow to stand, dilute 5 mL of the supernatant liquid
to 100 mL with methanol (75%) and measure the absorbance

__ ofthe resulting solution atthe maximum__at 258wn, _
Appendix II B. Calculate the content of C,JfI40, taking
662 as the value of A(l %, 1 em) at the maximum at
258 urn.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A and C listed under
Ketoprofen.

Ketoprofen Gel
Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Ketoprcfen Gel is a solution of Ketoprofen in a suitable
water-miscible basis.

Thegelcomplies wUh the requirements stated underTopical Semi'..
solid Preporations and with thelolWwing requirements.

Content of ketoprofen, CI~1403
92.5 to 105.0% of the stated amount.
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IDENTIFICATION
Shake a quantity of the gel containing60 mg of Ketoprofen
with 10 mL of dichloromethane and filter. Evaporate the
filtrate to dryness under nitrogen. Dry the residue at 600 for
1 hour. The infrared absorption spearum of the residue,
Appendix II AJ is concordantwith the reference spectrum of
ketoprofen (RS 484).

TESTS
Acidity or alkallnlty
pH of a 1% wlv dispersion of the gel in carbon dioxide-free
water, 5.0 to 7.5, Appendix V L.

Ketoprofen ethyl ester
In the Assay, in the chromatogram obtainedwith solution (1)
the area of any peak corresponding to ketoprofen ethyl ester
is ncr greater than the area of the principal peak in the
chromatogram obtained with solution (3) (4.0%).

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the followingsolutions prepared
immediately before use.
(I) Dilute a quantity of the gel containing 10 mg of
Ketoprofen with sufficient methanol to produce a solution
containing 0.01% wlv of Ketoprofen.
(2) Dilute I volume of solution (I) to 100 volumes with
methanol.
(3) 0.00002% wlv of "'toprofen impurity A EPCRS in the
mobile phase.
(4) 0.00002% wlv of "'toprofen impuriry C EPCRS in the
mobile phase.
(5) 0.0005% wlv of "'toprofen BPCRS and 0.0001% wlv of
knoprcfen impurity A EPCRS in methanol.
(6) Dilute I volume of solution (2) to 10 volumes with
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromawgraphy (5 um) with a
specificsurface area of 350 m2/g and a pore size of 10 run
(Nucleosil 100 CI8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(C}-Use-a-iIow-ra[eof IrnL-p-ermmute.---
(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of 233 om.

(I) Inject 20 J1L of each solution.
(g) Allow the chromatography to proceedfor 7 times the
retention time of ketoprofen.

MOBILE PHASE

2 volumes of freshly prepared phosphate buffersolution pH 3.5,
43 volumes of aceumiuile and 55 volumes of water.
When the chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference to
ketoprofen (retention time about 8 minutes) are: impurity C,
about 0.3; impurity E, about 0.7; impurity B) about 0.8;
impurity D) about 1.5; impurity A) about 1.6; impurity F)
about 2.3.

SYSTEM SUITABILITY

The test is not validunless) in the chromatogram obtained
with solution (5») the resolution between the peaks due to
ketoprofen and impurity A is at least 7.0.

Ketoprofen Preparations 111-869

LIMITS

Use the chromatogram obtained with solution (3) to identify
the peakdue to impurity A; use thechromatogram obtained
with solution (4) to identify the peak due to impurity C.

In the chromatogram obtained withsolution (1):

the area of any peakcorresponding to impurity A is not
greater than 2.5 times the area of the principal peakin the
chromatogram obtained with solution (3) (0.5%);

the area of any peakcorresponding to impurity C is not
greater than2.5 times me area of the principal peakin the
chromatogram obtained with solution(4) (0.5%);
the area of any peak corresponding to impurity B) D, E or F
is not greater thanhalf the area of the principal peak in the
chromatogram obtained withsolution (2) (0.5%);
the area of any other secondary peak is not greater than
0.2 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of aU the secondary peaks excluding
impurities A and C is not greater than 2.5 times the area of
the principal peak in the chromatogram obtained with
solution (2) (2.5%).

Disregard anypeak with an area less thanthe area of the .
principal peak in the chromatogram obtained withsolution
(6) (0.1%).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.
270 mL of acetonitrile and 550 mL of a 0.5% wlv solution of
ammonium autate (solution A).
(I) Shake a weighed quantity of the gel containing 10 mg of
Ketoprofen with 50 mL of methanol for IS minutes)
centrifuge the mixture for 5 minutes, and dilute 25 mL of
the supernatant liquid withsufficient solution A to produce
100mL
(2) Add 19 mL of methanol to 5 mL of a O. I% wlv solution
of ketoproJen BPCRS in methanol) addsufficient solutionA to
produce 100 mL and mix.
(3) Add 19 mL of methanol to 5 mL of a 0.04% wlv solution
of "'wprofenethyl esterBPCRS in methanol, add sufficient
solution A to produce 100 mL andmix.

- CHROMATt'rGRA-P--.-nC-CONDITIONS--------- --- -- ---------.

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromawgraphy (5 1"")
(Spherisorb ODS I is suitable).

(b) Use isocratic elutionand the mobile phase described
below.

(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of254 nm.

(0 Inject 20 ~L of eacb solution.

(g) Allowthe chromatography to proceed for 8 times the
retention time of ketoprofen.

MOBILE PHASE

450 volumes of a solution containing 40% v/vof methanol
and 60% v/vof acetonitrile and 550 volumes of a 0.5% wlv
solutionof ammonium acetate) adjusted £0 pH 5.9 by the
addition of 10% wlw niemacid.

DETER.\UNATION OF CONTENT

Calculate the contentof C1JI14,0 3 in thegel usingthe
declared content of Clolfl.O, in kewprofen BPCRS.
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IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Ketoprofen and:

o

o~

o

I. ethyl 2-(3-benzoylphenyl)propionate (ketoprofen ethyl
ester)

Labetalol Injection
Action and use
Alpha- and beta-adrenoceptor antagonist.

DEFINITION
Labetalol Injection is a sterile solutionof Labetalol
Hydrochloride in Waterfor Injections.
The injection romp/ies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of labetalol hydrochloride, C,,,H,.,N,O,,HCI
90.0 to 110.0% of the stated amount.

CHARACTERISTICS
A colourless or verypale yellowsolution.

IDENTIFICATION
A. Mix a volume containing 50 mg of Labetalol
Hydrochloride with 50 mL of O.IM hydrochloric acid and heat
on a water hathfor 30 minutes. Cool, filter, add 10 mL of
ammonia buffer pH 10.0 and extract with three 15-mL
quantities of dichloromethane. Shake the combinedextracts
with 5 g of anhydrous sodium sulfate, filter and evaporate the
filtrate 10 dryness. The infraTfld absorption spearum of the
residue, Appendix II A, is concordant with the reference
spearumoflabetalol (RS 199).
B.The ligh' absorption, AppendiJ< II B, in the range 250 to
400 run, of a 0.004% wlv solutionof the residue obtained in
test A in a.1M sodium hydroxide exhibits a maximum onlyat
333 ron.

TESTS
AcIdity
pH, 3.5 10 4.5, Appendix V L.

Free carboxylic acid and other related substances
Carry out the method for thin-layer chromalOgrapll)',
Appendix ill A, using the following solutions.
(I) Dilute a volume of the injection containing 80 mg of
Labetalol Hydrochloride 10 about 50 mL with ethanol (96%),
evaporate to dryness using a rotary evaporator and dissolve
the residue in 1 mL of methanol.
(2) Dilute I volume of solution (I) 10 200 volumes with
methanol.
(3) 0.160% wlv of 5-[1-hydI"OX)'-2-(1-methyl-3
phenylpropylamino)ethyl}salicyli< acid hydrochWride BPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFzse-
(b) Use the mobile phase as described below.

2022

(c) Apply 20 ~L·of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry it in a current of warm air,
heat at 1050 for 30 minutes, cool and examine under
ul'moWiet light (254 nm).

MOBILE PHASE

5 volumes of 135M ammonia, 25 volumes of methanol and
75 volumes of dichloromethane.

LI.\UTS

In the chromatogram obtained with solution(1):
any SpOI corresponding 10 5-[I-hydroxy-2-(I-methyl-3
phenylpropylamino)ethyl]salicylic acid is not more intense
that the spot in the chromatogram obtained with solution(3)
(2%);

anyother secondary spot is not more intense than the spot in
the chromatogram obtained with solution (2) (0.5%).

ASSAY
Dilute a volume containing 50 mg of Labetalol
Hydrochloride 10100 mL with water. To 10 mL of the
solution add 10 mL ofO.05M sul/un'c acidand dilute to
100 mL with walei'. Measure the absorbance of the resulting
solution at the maximum at 302 nm, Appendix II B.
Calculate the contentof C19H24N203,HCl in the injection
taking 86 as the value of A(l %, 1 ern) at me maximwnat
302 ron.

STORAGE
Labetalo! Injection should be protected from light.

Labetalol Tablets
Action and use
Alpha- and beta-adrenocepror antagonist.

DEFINITION
Labetalol Tablets contain Labetatol HydrocWorlde.

The tablets camply with the ""IuiTflments srated underTablets and
with 'he folWwing requirements.

Content of labetalol hydrochloride, C ••H,.,N,O"HCI
95.0 to 105;0% of thestated amount.

IDENfIFICATION
A. To a quantity of the powdered tablets containing 50 mg
of Labetalol Hydrochloride add 50 mL ofO.IM hydrochloric
add andheat on a water bath for 30 minutes. Cool, filter,
add 10 mL of ammonia buffer pH 10.0 and extract with three
15-mL quantities of dithloromethane. Shake the combined
extracts with 5 g of anhydrous sodium sulfate) filter and
evaporate the filtrate to dryness. The infrared absorption
spectrum of the residue, Appendix II A, is concordant with
the reference spectrum of Iabetalol (RS 199).
B. The ligh. absorption, Appendix II B, in the range 250 to
400 ron of a 0.004% wlv solution in O.IM sodium hydroxUk of
the residue obtained in test A exhibits a maximum only at
333 ron.

TESTS
Related substances
Carry oUI the method for thin-layer chromalOgrapll)',
Appendix ill A) using the following solutions.
(I) Sbake a quantity of the powdered tablets containing 0.5 g
of Labetalol Hydrochloride with 10 mL of methanal, filter
and use the filtrate.
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(2) Dilute I volwne of solution (I) to 100 volumes with
methanol.
(3) Dilute I volume of solution (2) to 2 volwnes with
methanol.

CHROMATOGRAPIDC CONDITIONS

(a) Use as the coating silica gel GFZ54 '

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate, dry it in a current of warm air,
heat at 105° for 30 minutes, cool and examine under
ultraviolet light (254 nm).

MOBlLE PHASE

5 volumes of 13.5M ammonia, 25 volumes of methanol and
75 volumes of dichloromethane.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (1%) and not more
than one such spot is more intense thanthe spot in the
chromatogram obtained with solution (3) (0.5%).

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powdered tablets containing I g of Labetalol Hydrochloride
with 250 mL of 0.05M mlfuric a<idfor 30 minutes. Dilute the
mixture to 500 mL with O.05M sulfuric acid, mix, filter and
dilute 10 mL of the filtrate to 250 mL with 0.05M sulfuric
acid. Measure the absorbance of the resulting solution at the
maximum at 302 DDl, AppendixII B. Calculate the content
of C,.H2.N20"HCI taking 86 as the value of A(I %, 1 cm)
at the maximum at 302 om.

Lacidipine Tablets
Action and use
Calciumchannelblocker.

DEFINITION
-bacidipine-I'ablets contain-Lacidipine.--They are .coated.

The tablets comply W1ih the requirements staledunder Tablets and
with thefollowing requirements.

Content of lacidJplne, C2e;H.,NO.

95.0 to 105.0% of the stated amount.
Carryout all of rhe following procedures protected from light and
prepare solutions immediately before use.

IDENTIFICATION
A. Shakea quantity of whole tablets containing 4 mg of
Lacidipine with 50 mL of absolute ethanol with the aid of
ultrasound for 30 minutes. Dilute to 100 mL with absoluu
ethanol and filter through a 0.45-J.UD membrane filter
(MiUipore Millex is suitable). The lightabsorption of the
filtrate, Appendix II B, in the range 250 to 400 nm exhibits
maxima only at 284 nm and 368 run.
B. In the Assay, the principal peakin the chromatogram
obtained with solution (I) has the same retention time as the
principal peakin the chromatogram obtained with
solution (2).

Lacidipine Preparations III-871

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use as the mediwn 500 mL of a solution prepared by
mixing 100 mL of waterwith 10 mL of polysorliate 20,
shaking gently and diluting to 1000 mL with waterat a
temperature of 37°.

PROCEDURE

(I) After 45 minutes, withdraw a sample of 10 mL of the
mediwn and filter immediately through a 0.45-~m

membrane filter (MiUipore Millex is suitable), havingfirst
activated the filter with 3 mL of merhanol followed by 5 mL
of a 1% wlv solution of polysorbate 20. Measure the
absorbance of the filtrate in a 2-cm cell, suitably diluted with
the dissolution medium ifnecessary, at the maximum at
284 run, AppendixII B, using the dissolution medium in the
reference cell.
(2) Measure the absorbance, in a 2 cm cell, of a solution of
lacidipine BPCRS prepared by diluting a 0.02% wlv solution
in absolute ethanol to a suitable volume with the dissolution
medium at the maximum at 284 run,AppendixII B, using
the dissolution medium in the reference cell.

DETERMINATION OF CONTENT

Calculate the total contentof Jacidipine,C2JI3~06' in the
medium using the declared content of C26H3~06 in
lacidipine BPCRS.

Related substances
Carry out method for liquid chromatography, Appendix ill 0,
using the following solutions.
(I) Shake a quantity of the powdered tablets containing
20 mg of Lacidipine with 50 mL of absolute ethanol with the
aid of ultrasound for 15 minutes. Cool, dilute to 100 mL
with absolute ethanol, filter through a 0.45-J.lm membrane
filter (Millipore Millex is suitable) and dilute 5 volumes of
the filtrate to 20 volumeswith hexane.
(2) Dilute I volwne of solution (1) to 100 volwnes with the

- mobile phase.
(3) Dilute 1 volwne of a 0.1% w/v solution of lacidipine
impurity standard BPCRS in absolute ethanol to 5 volumes with
the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with cyano,i/yl silica gelfor chromatography (5 urn) (Spherisorb
CN is suitable).

(b) Use isocratic elution using the mobilephase described
below.

(c) Use a flow rate of 2 mL per minute.
(d) Use ambient column temperature.

(e) Use a detectionwavelength of 240 run.

(0 Injecr 20 ~L of each solution.

(g) If necessary adjust the composition of the mobile phase
so that, in the chromatogram obtainedwith solution (3), the
retention time of thepeakdue to lacidipine is about
10 minutes.
(h) For solution (1) aDow the chromatography ro proceed for
2 times the retention time of the principal peak.
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MOBILE PHASE

3 volumes of absolute ethanoland 97 volumes of tv-hexane,

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
with lacidipine impurity standard BPCRS.

UMITS

In the chromatogram obtained with solution (1):

the area of any peak due to lacidipine impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (2%, taking into
account the correction factor of 0.5);

the area of any other secondary peak is not greater than half
the area of the principal peak in the chromatogram obtained
with solution (2) (0.5%);

the total nominal content of impurities is not greater than
2.5%;

disregard any peak with a relative retention time of J.5 with
respect to the peak due to Jacidipine impurity B.

Uniformity of content
Tablets containing less than 2 mg and/or less than 2% wlw
of Lacidipine comply with the requirements stated under
Tablets using the following method of analysis. Place one
tablet in 50 mL of absolute ethanol, disperse the tablet
completely wilh the aid of ultrasound for 30 minutes
crushing with a glass rod if it does not disintegrate, and mix.
Cool and filter through a 0.45-/lm membrane filter (Millipore
Millex is suitable). Ifnecessary further dilute with absolute
ethanol to produce a solution containing 0.004% w/v of
Lacidipine. Measure the absorbance of the resulting solution
at the maximum at 368 nm, Appendix II B, using absolute
ethanol in the reference cell. Calculate the content of
C2J-1"33N06in each tablet from the absorbance obtained from
a 0.004% wlv solution of /acidipine BPCRS in absolute ethanol
and using the declared content of C2JI3~06 in
lacidipine BPCRS.

ASSAY
Carry out method for liquidchromawgraphy, Appendix ill 0,
using the following solutions.

(I) Disperse with the aid of ultrasound 10 whole tablets in
- - 50-mL-of-absoluce-elhanol-forI nmlnuresrcool-end filter

through a 0.45-/lm membrane filter (Millipore Millex is
suitable). Dilute a quantity of the filtrate with sufficient
mobile phase to produce a solution containing 0.01% wlv of
Lacidipine.

(2) Dilute 5 volumes of a 0.04% wlv solution of
lacidipine BPCRS in absolute ethanol to 20 volumes with the
mobile phase.

(3) Dilute I volume of a 0.1 % wlv solution of lacidipine
impun·ty standard BPCRS in absolute ethanol to 5 volumes with
the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
with lacidipine impurity standard BPCRS.

DETERMINATION OF CONTENT

Calculate the content of C26HnN06 in the tablets using the
declared content of C2oH,,NO. in lacidipine BPCRS.

2022

STORAGE
Lacidipine Tablets should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Lacidipine.

Lacosamide Infusion
(ph. Bur. monograph 2991)

Action and use
Antiepileptic.

PhE" _

DEFINITION
Sterile solution for infusion of Lacosamide (2992), for human
use.

I, complies with the monograph Parenreral pr<parauons (0520)
and thefollowing additional requirements.

Content
95.0 per cent to 105.0 per cent of the content of lacosamide
(C13H,oN20,) Slated on the label.

IDENTIFICATION
A. Record the UV spectrum of the principal peak in the
chromatograms obtained with the solutions used in the assay
with a diode array detector in the range of 210-400 run.

Results The UV spectrum of the principal peak in the
chromatogram obtained with the test solution is similar to
the UV spectrum of the principal peak in the chromatogram
obtained with reference solution (a).

B. Examine the chromatograms obtained in the assay.

Results The principal peak in the chromatogram obtained
with the test solution is similar in retention time and size to
the principal peak in the chromatogram obtained with
reference solution (a).

TESTS
Related substances
liquid chromatography (2.2.29).

_____ $J!!~pt m~Ulre__acelQnil!ile 8,_Ylgr~fl_(l.l:~I_VtVJ. __
Testsolution Mix the contents of 10 vials of the preparation
to be examined and dilute a suitable volume of the solution
with the solvent mixture to obtain a concentration of
lacosamide of 1.0 mg/mL.

Reference solurinn (a) Dissolve 20.0 mg of lacosamide CRS in
the solvent mixture and dilute to 20.0 mL with the solvent
mixture.

Reference solution (b) Dilute 1.0 mL of the test solution to
100.0 mL with the solvent mixture. Dilute 2.0 mL of this
solution to 10.0 mL with the solvent-mixture.

Reference solution (e) Dissolve 2 mg of lacosamide
impurity D CRS and 3 mg of locosamide impurily F CRS in
the solvent mixture and dilute to 100 mL with the solvent
mixture. Dilute 1 mL of the solution to 10 mL with the
solvent mixture.

Column:
- size: 1::::: 0.15 m, 0 = 4.6 rom;
- stationary phase: end-capped extra-dense bonded ocrylsilyl silica

gelfor chromawgraphy R (5 pm};
- temperature: 35 "C.

lWobile phase methanesulfonic add R, acetonitrile RI, waterfor
chromatography R (0.75:130:870 VIVIJl).
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Flow rale 2.0 mUmin.

Detection Spectrophotometer at 215 run.

Injection 5 ilL of the test solution and reference
solutions (b) and (c).

Run time 2.5 times the retention time of lacosamide.

Identification of impuniies Use the chromatogram obtained
with reference solution (c) to identify the peaks due to
impurities D and F.

Relativeretention With reference to lacosamide (retention
time ::::: about 6 min): impurity D =about 0.4;
impurity F =about 0.5.

System suitability Reference solution (c):
- resolution: minimum 1.5 between the peaks due to

impurities D and F.

Calculation ofpercentage cot,ren,,:
- for each impurity, use the concentration of lacosamide in

reference solution (b).

Limits:
- impun"cy D: maximwn 0.8 per cent;
- unspecified impurities: for each impurity, maximum

0.2 per cent;
- total: maximum 2.0 per cent;
- reporting threshold: 0.1 per cent,

ASSAY
Liquid chromatography (2.2.29) as described in the test for
related substances with the following modifications.

lnjeaion Test solution and reference solution (a).

System SUiUlbility Reference solution (a):
- rep«ltabi/if}/: maximum relative standard deviation of

1.5 per cent determined on 6 injections.

Calculate the percentage content of lacosamide
(C13HlSN203) taking into account the assigned content of
lacosamide CRS.

IMPURITIES
Specified impulit;" D.
Otherdetectable impurities (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph): B J C~ E~ F, J~ K

B. (2S)-2-acetamido-3-{benzylamino)-3-oxopropyl acetate,

C. (23)-N-benzyl-3-methoxy-2-(N
methylacetamido)propanamide,

D. (23)-2-amino-N-benzyl-3-methoxypropanamide,

Lacosamide Preparations 111-873

E. (2B)-2-amino-N-benzyl-3-hydroxypropanamide,

~
OH»o H I

H,c)l~. N

o

F. (2S)-2-acetamido-N-benzyl-3-hydroxypropanamide,

J. phenylmethanamine,

K. 2-acetamido-N-benzylprop-2-enamide.
~ P'IE"

Lacosamide Oral Solution
(Ph. Eur. monograph 2990)

Action and use
Antiepileptic.

PhE" _

DEFINITION
Oral solution of Lacosamide (2992), for human use.

It campi;"with the monograph Liquidpreparations for oraluse
(0672) and thefollowing additional requirements.

Content
- - --95;0 percefirtc..-105-;0-p-er-cent of theconrentof lacosamide

(C 13HlONzO,) stated on the label.

IDENTIFICATION
A. Record the UV spectrum of the principal peak in the
chromatograms obtained with the solutions used in the assay,
with a diode array detector in the range of 210-400 nm.
Results The UV spectrum of the principal peak in the
chromatogram obtained with the test solution is similar to
the UV spectrum of the principal peak in the chromatogram
obtained with reference solution (a).

B. Examine the chromatograms obtained in the assay.

Results The principal peak in the chromatogram obtained
with the test solution is similar in retention time and size to
the principal peak in the chromatogram obtained with
reference solution (a).

TESTS
Related substances
Liquid chromatography (2.2.29).

Solven, mixture acelO1lilrile R, walel'R (13:87 VII').

Testsolution Dilute a suitable volume of the preparation to
be examined with the solvent mixture to obtain a
concentration of lacosamide of 1.0 mg/mL.
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Injection 4 ~L of the test solution and reference solution (a).
System suitability Reference solution (a):
- repeatability: maximwn relative standard deviation of

1.5 percent determined on 6 injections.
Calculate the percentage contentof lacosamide
(C13HlSN20J) taking into account the assigned contentof
lcu:osamide CRS.

IMPURITIES
Specified impurities D.

Other deteaable impurities (the following substances would, if
present at a sufficient level, be detectedby one or otherof
the tests in the monograph): E, F) G, JJ K.

Reference solution (aJ Dissolve 20.0 mg of lacosamide CRS in
the solvent mixture and dilute to 20.0 mL with the solvent
mixture.

Reference solution (b) Dilute 1.0 mL of the test solution to
100.0 mL with the solvent mixture. Dilute 2.0 mL of this
solution to 10.0 mL with the solvent mixture.

Reference solution (c) Dissolve 2 mg of lacosamide
impurityD CRS and 3 mg of lcu:osamide impurity F CRS in
the solventmixture and dilute to 100 mL with the solvent
mixture. Dilute 1 mL of the solution to 10 mL with the
solvent mixture.

Column:
- size: I;;;; 0.25 m, 0 ;;;; 4.6 mm;
- stationary phase: end-copped oaadecylsilyl silica gelfor

chromatography compatible with 100per centaqueous mabile
phases R (5 11m);

- temperature: 30 DC.

Mabile phase:
- mobile phaseA: tnjluoroacelic acid R, aceronitn"le Rl, water

for chromatography R (0.56:100:900 VIVIII);
- mobile phaseB: trifluoroacetic add R, acetonitrile Rl

(0.5:1000 VIII);

Time
(min)

0-'
9 - 12.5

Mobile phase A
(per cent VIJI)

75

45

MobUe phase B
(per cent VIJI)

25
55

Tim.
(min)

MobUe phase A
(per cent JIm

Mobile phose B
(per cent VIJI)

D. (23)-2-amino-N-benzyl-3-meilioxypropanamide,

.,,

;:;OH»o H I
H,CJ-..~. N .-7

o

E. (23)-2-amino-N-benzyl-3-hydroxypropanamide,

F. (23)-2-aeetamido-N-benzyl-3-hydroxypropanamide,

J. phenylmethanamine,

K. 2-acetamido-N-benzylprop-2-enamide.
_________~ ""EII

a
70

100

30
0-31

31 - 33

Flow rate 1.5 mUmin.

Detection Spectrophotometer at 215 run.

Injection 5 p.L of the test solution and reference
solutions (b) and (e).

Identification of impuruies Use the chromatogram obtained
with reference solution (c) to identify the peaks due to
impurities D and F; impurities D and F maybe inverted in
the elution order, hut the peak area of each impurity is
different, so a clear identification of the impurities is possible.
Relative retention With reference to lacosamide (retention »
time = about 27 min): impurity D = about 0.4; HH'CyN .-7impurity F =about 0.5 (D and F may be inverted).

System sui/ability Reference solution (e): 0
resolUtion: miDimorn 3.lflietween ilie peaI<S-due to ----- G N~-I-----:;;-------------- ----- -- -- ---- ----
impurities D and F. . - nzyracetamr e,

Calculation of percentage contents:
- for each impurity, use the concentration of lacosamide in

reference solution (b).

Limits:
- impurity D: maximum 0.6 per cent;
- unspecified impurities: for each impurity, maximum

0.2 per cent;
- total: maximum 2.0 per cent;
- reponing threshold: 0.1 per cent.

ASSAY
Liquid chromatography (2.2.29) as described in the test for
related substances with me foUowing modifications.

Mobile phase:
- mobile phase A: 0.05 per cent VIVsolution of tn'fluoroaatic

acid R;
- mobile phase B: trijluoroaatic acid R, acewnitrile Rl

(0.5:1000 VIII);
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Lacosamide Tablets

Pl>E<r __~ _

(Ph. Eur. monograph 2989)

Action and use
Antiepileptic.

Identification oj impurities Use the chromatogram obtained
with reference solution (c) to identify the peaks due to
impurities D and F.

Relatiue retention With reference to lacosamide (retention
time =about 6 min): impurity D =about 0.4;
impurity F =about 0.5.

System suitabl1ilY Reference solution (c):
DEFINITION - resolution: minimum 1.5 between the peaks due to

impurities D and F.
Tablets containing Lacosamide (2992), for human use.

Calculation ofpercentage contents:
They comply with the monograph Tablets (0478) and the _ for each impurity, use the concentration of lacosamide in
jollcw;ng addilional requirements. reference solution (b).

Content Limits:
95.0 per cent to 105.0 per cent of the content of lacosamide _ unspecified impun"ties: for each impurity, maximum
(CnHlsN203) stated on the label. 0.2 per cent;

IDENTIFICATION - total: maximum 1.0 per cent;
A. Record the UV spectrum of the principal peak in the - reporting threshold: 0.1 per cent.
chromatograms obtained with the solutions used in the assay, Dissolution (2.9.3~ Apparatus 2)
with a diode array detector in the range of 210-400 nm. The tablets complywith the test and the acceptance cntetion
Results The UV spectrum of the principal peak in the described below, unless otherwise justifiedand authorised.
chromatogram obtained with the test solution is similar to Dissolution medium 10.3 gIL solution of hydrochloric add R.
the UV spectrum of the principal peak in the chromatogram Use 900 mL of the medium.
obtained with reference solution (a). Rotation speed 50 r/rnin,
B. Examine the chromatograms obtained in the assay. Time 30 min.

Results The principal peak in the chromatogram obtained Analysis Liquid chromatography (2.2.29).
with the test solution is similar in retention time and size to
the principal peak in the chromatogram obtained with ;:; ;::~:;~ Samples withdrawn from the dissolution vessel
reference solution (a).

Reference solution Using sonication, dissolve a suitable
TESTS quantity of Iacosamide CRS in a suitable volume of the
Related substances dissolution medium to obtain a concentration of Jacosamide
Liquid chromatography (2.2.29). corresponding to the theoretical concentration of lacosamide
Solvent mixture cuetonitriJe R, water R (13:87 VIV). in the test solution, based on the labelled content of the
Test solution To 10 tablets add a suitable volume of the tablets.
solvent mixture to obtain a concentration of lacosamide of Column:
2-4 mgImL. Shake vigorously for 30 min, sonicate for 10 min - size: 1= 0.05 m, 0 = 4.6 rom;
and allow to stand for 30 min. Dilute a suitable volume of - stationary phase: end-capped ottadecylsilyl silka gelfor
the supernatant with the solvent mixture to obtain a chromatography R (3 J.l.m);
concentration of lacosamide of 1.0 mglmL. - temperature: 35 °C.

Reference solution (a) Dissolve 20.0 mg of Iu=amide CRS in Mobile phase trifluoTOllUti£ acid R, acetonitrile Rl, walerfor
the solvent mixture and dilute to 20.0 mL with the solvent chromatography R (1:300:700 VIVIJI).

~-----mixture·----_---------------FWw~rate-l.0~rnIJmin~. _

Reference solution (b) Dilute 1.0 mL of the test solution to Detection Spectrophotometer at 215 run.
100.0 mL with the solvent mixture. Dilute 2.0 mL of this
solution to 10.0 mL with the solvent mixture. InJection 2 JlL.

Run time 2.5 min.Reference solution (c) Dissolve 2 mg of lacosamide
imp-wity D CRS and 3 mg of lacosamide ~"mpuniy F CRS in System suitability Reference solution:
the solvent mixture and dilute to 100 mL with the solvent - repeatability: maximum relative standard deviation of
mixture. Dilute 1mL of the solution to 10 mL with the 1.5 per cent determined on 6 injections.
solvent mixture. Calculate the amount of dissolved lacosamide
Column: (C13HlSNz03), expressed as a percentage of the content
_ size: I;;;; 0.15 m, 0 = 4.6 mm; stated on the label, taking into account the assigned content
- sta.onary phase: end-capped exua-dense bonded octylsily/ si1i<a of lacosamide CRS.

gelfur chromaUJgraphy R (5 um), Acceptance cntetion:
- temperature: 35 "C. - Q = 80 per cent after 30 min.

Mobile phase methanesulfonic acid R, aC<UJnitriJe Rl, water fur ASSAY

chromaUJgraphy R (0.75:130:870 VIVIl'). Liquid chromatography (2.2.29) as described in the test for
Flow rate 2.0 mUmin. related substances with the following modifications.

Defection Spectrophotometer at 215 om. Injection Test solution and reference solution (a).

Injection 5 J.1L of the test solution and reference System suitability Reference solution (a):
solutions (b) and (c). - repeataln1ity: maximum relative standard deviation of
Run time 2.5 times the retention time oflacosamide. 1.5 per cent determined on 6 injections.
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Calculate the percentage content of Iacosamide
(C13HISN203) taking into account the assigned content of
lacosamide CRS.

IMPURITIES
Otherdetectable impurities (me following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph): B, C, D, E, F, J,K.

B. (23)-2-acetamido-3-(benzylamino)-3-oxopropyl acetate)

i;
OCH,»

o H I
HC~N' N 4'

a I

Cli, 0

C. (2E)-N-benzyl-3-methoxy-2-(N
methylacetamido)propanamide,

D. (2E)-2-amino-N-benzyl-3-methoxypropanamide,

(OH ~

H,N~~~
o

E. (2E)-2-amino-N-benzyl-3-hydroxypropanamide,

F. (2E)-2-acetamido-N-benzyl-3-hydroxypropanamide,

J. phenylmethanamine,

o CH2 ~

HC~NJl .~~
, H· I(

o

K. 2-acetamido-N-benzylprop-2-enamide.

--------------------"",,,
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Lactic Acid Pessaries
DEFINITION
Lactic Acid Pessaries are moulded pessaries containing Lactic
Acid in a suitable basis.

The pessaries comply with the requirements Slated underVaginal
Preparations and with thefollowing requirements.

Content of Jacdc acid, CjH603
95.0 to 105.0% of the stated amount.

ASSAY
Weigh five pessaries, melt together by warming and allow to
cool, stirring continuously. Dissolve a quantity of the mass
comaining I g of Lactic Acid in 50 mL of water, add 50 mL
of O.5M sodium hydroxide VS, boil gently for 5 minutes, cool
and titrate the excess of alkali with O.5M hyJrochlork acid VS
using phenolphthalein solution Rl as indicator. Each mL of
O.5M sodium hydroxide VS is equivalent to 45.04 mg of
CJH.OJ.

Lactulose Oral Powder
Action and use
Osmotic laxative.

DEFINTI10N
Lactulose Oral Powder consists of Lacrulose with or without
lesser amounts of other sugars including lactose and
galactose.

The oralpowdercomplies with the requirements statedunderOral
PI>Wders and wirh thefoOowing requirements.

Content of Iactulose, C12HuOu
95.0 to 102.0%.

Dissolve 3 g in carbon dioxide-free water and dilute to
50 mL with the same solvent (solution S).

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix m A, using si/ilagel G as the coating substance
and a mixture of 10 volumes ofglacial acetic acid, IS volumes
of a 5% wlv solution of boric acid, 20 volumes of methanol
and55_volumes_ofethyl_tuetate_as_the_mobile_phase._Apply _
separately to the plate 2 JlL of each of the following
solutions. For solution (1) dissolve 50 mg of the oral powder
in water and dilute to 10 mL with the same solvent.
For solution (2) dissolve 50 mg of I""""",, BPCRS in water
and dilute to 10 mL with the same solvent. After removal of
the plate, dry it at JOO° to 1050 for 5 minutes and allow to
cool. Spray the plate with a 0.1% wlv solution of
lJ3~ihydroxynaphthalenein a mixture of 10 volumes of
sulfuric acid and 90 volumes of methanol. Heat the plate at
110 0 for 5 minutes. The principal spot in the chromatogram
obtained with solution (1) is similar in position, colour and
size to the principal spot in the chromatogram obtained with
solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) is similar in position and size to
the principal peak in the chromatogram obtained with
solution (3).

C. Dissolve 0.05 g in 10 mL of water. Add 3 mL of cup,;
tartan', solution and heat. A red precipitate is formed.

D. Dissolve 0.125 gin 5 mL of water. Add 5 mL of
ammonia. Heat on a water bath at 80 0 for 10 minutes. A red
colour develops.
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IMPURITIES
The impurities limited by the requirements of this
monograph include those listed in the monograph for
Lactulose.

E. Complies with the test for Specific optical rotation. solution B is nor less than twice that of solution A (9 ppm of
TESTS boron).

Clarity and colour of solution Lead
Solution S is dear, Appendix N A, and not more intensely Complies with the limit test for lead in sugars, Appendix vn
coloured than reference solution BY" Appendix IV B, (0.5 ppm).
Method II. Water
pH Not more than 2.5%, Appendix IX C, Method I. Use 0.5 g.
To 10 mL of solution S add 0.1 mL of a saturated solution Sulfated ash
of potassium chloride. The pH of the solution is 3.0 to 7.0, Not more than 0.1 %, Appendix IX. A, Method II. Use 1 g.
Appendix V L. ASSAY
Specific opdcal rotation Carry out the method for liquid chromatography,
Dissolve 1.25 g in water, add 0.2 mL of 13. 5M ammonia and Appendix ill D, using the following solutions. For solution
dilute to 25 mL with water. The specific optical rotation is - (I) dissolve I g of the oral powder in 10 mL of water, add
46.0° to -50.0°, Appendix V G. 12.5 mL of acetonitrile with gentle heating and dilute to
Related substances 25 mL with water. For solution (2) add 47.5 mL of
In the Assay, in the chromatogram obtained with solution acetonitrile to 3 mL of solution (I) with gentle heating and
(J), the sum of the areas of any peaks corresponding to the dilute to 100 mL with water. For solution (3) dissolve 1 g of
principal peaks in the chromatograms obtained with.solutions lactslose BPCRS in 10 mL of water, add 12.5 mL of
5, 6, 7, 8 and 9 respectively (galactose, lactose, epilactose, acewnitrile with gentle heating and dilute to 25 mL with
tagatose and fructose) is not greater than the area of the peak water. For solution (4) dissolve 20 mg of lactulose BPCRS
corresponding to lactulose in the chromatogram obtained and 20 mg of epl1€Utose EPCRS in 2 mL of water, add 2.5 mL
with solution (2) (3%). of aaJlOmirile with gentle heating and dilute to 5 mL with
Methanol water. For solution (5) dissolve 0.2 g of golaaose in 20 mL of
Carryout the mel:hod for head-space gas chromatography, water, add 25 mLof acetonitrile with gentle heating and dilute
Appendix III B, Method II. Mix 0.5 mL ofpropan-J-<!I with to 50 mL with water. For solution (6) dissolve 0.2 g of lactose
100 mL of water. Dilute 1 mL to 100 mL with water. Dilute in 20 mL of water) add 25 mL of acetonitrile with gentle
5 mL to 50 mL with water (internal standard solution). heating and dilute to 50 mL with water. For solution (7)
For solution (I) add I mL of the internal srandard solution dissolve 20 mg of epiJacrose EPCRS in 2 mL of water, add
and 5 J.1L of a 0.1 % vlv. solution of methanol to 79 mg of the 2.5 mL of acetonitrile with gentle heating and dilute to 5 mL
oral powder in a 20 mL vial. For solution (2) add S J.1L of a with water. For solution (8) dissolve 0.2 g of tagatose in
0.1% v/v solution of methanol to 1 mL of the internal 20 mL of water, add 25 mL of acetonitrile with gentle heating
standard solution in a 20 rnL vial. and dilute to 50 rnL with water. For solution (9) dissolve
The chromatographic procedure may be carried out using 0.2 g ofjructose in 20 mL of water, add 25 mL of acewnitrile
(a) a column (2 m x 2 mm) packed with <thy/vinylbenzene- with gentle heating and dilute to 50 mL with water.
divinylbenzene co-polymer (180 urn), (b) helium for The chromatographic procedure may be carried out using
chromatography as the carrier gas at a flow rate of 30 mL per (a) a stainless steel column (5 ern x 4.6 mm) followed by a
minute and (c) a flame-ionisation detector, maintaining the stainless steel column (1S em x 4.6 mm), both packed with
temperature of the column at 140°, that of the injection port aminopropylsilyl silica gelfor chromatography (3 urn) and
at 200 0 and that of the detector at 220°. Maintain each maintained at 37° to 39°, (b) as mobile phase with a flow
solution at 60° for 1 hour, pressurise for 1 minute and rate of 1.0 mL per minute a mixture prepared as follows:
transfer onto the column 1 mL of the gaseous phase. dissolve 0.253 g of sodium dihydrogen orthophosphate in

- --- In the chromatogram ootainedwiihsoliltion (l)~tlie ratio of-__220_mL_o[water_and_addJ~Q ~ of aatonitrile, an~L(c;)~
the area of the methanol peak to that of the internal standard detector a refractometer maintained at a constant
peak is not greater than twice the corresponding ratio for the temperature.
chromatogram obtained with solution (2) (50 ppm) When the chromatogramsare recorded in the prescribed
calculated assuming the density of methanol to be 0.79 g/ml, conditions, the retention time of lactulose is about
at 20°). 18.3 minutes and retention times relative to lactulose are
Boron about 0.38 for tagatose, 0.42 for fructose, 0.57 for galactose,

Avoid where pow·ble the useofglassware. Prepare a reference 0.90 for epilaetose and 1.17 for lactose.
solution as follows. Dissolve 50 mg of boric add in water and Inject 20 J.1L of solution (4). The [est is not valid unless the
dilute to 100 mL with the same solvent. Dilute 5 mL of this resolution faaor between the peaks corresponding [Q lacrulose
solution to 100 mL with water. Keep in a well-closed and epilaetose is at least 1.3. Ifnecessary, adjust the
polyethylene container. In four polyethylene 25 mL flasks, concentration of acetonitrile in the mobile phase to between
place 0.50 g of the oral powder dissolved in 2 mL of water 7S.0% and 82.0% vlv [Q achieve the prescribed resolution.
(solution A), 0.50 g of the oral powder dissolved in I mL of Inject separately 20 ~L of solution (I) and 20 ~L of solution
the reference solution and I mL of water(solution B), 1mL (3) and continue the chromatography for 2.S times the
of the reference solution and 1 mL of water (solution C) and retention time of lactulose. Calculate the percentage content
2 mL of water (solution D). To each flask, add 4 mL of of C12H220 , I (lactulose) from the areas of the peaks and
awau-etktau bufftr solution pH 5.5. Mix and add 4 mL of from the declared content of C.2H22011 in lactulose BPCRS.
freshly prepared azomelhine H solution. Mix and aUowto
stand for I hour. Measure the abwrbance, Appendix II B, of
solutions A, Band C at 420 nrn, using solution D as the
compensation liquid. The test is not valid unless the
absorbance of solution C is at least 0.2S. The absorbance of
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Lamivudine Tablets
Action and use
Nucleoside reverse transcriptase Inhibitor; antiviral (HIV).

DEFINITION
Lamivudine TabletscontainAnhydrous Lamivudine.
The whiees comply with therequirements stated under Tablets and
with thejol/awing requirements.

Content oflamivudine, C,.HuN,O,S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity of the powdered tablets containing 50 mg of
Anhydrous Lamivudine add 20 mL of methanol, shake, filter
and evaporate me filtrate to dryness. The infrared absorption
spectrum, Appendix n A, is concordant with the reference
spearum of lamivudine (RS 45/).

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2 and rotate rile paddle at 50 revolutions
per minute.

(b) Use 900 mL of O.IM hydroch/ori< acid, at a temperature of
37°, as the medium.

PROCEDURE

(1) After 45 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample) suitably diluted
with the dissolution medium if necessary) at the maximum at
280 nm, Appendix II B, using dissolution medium in the
reference cell.
(2) Measure the absorbance of a suitable solutionof
lamivudine BPCRS using dissolution mediumin the reference
cell.

DETERMINATION OF CONTENT

Calculate the totalcontentof lamivudine, CSHIIN30JS) in
the mediumfrom the absorbances obtained and usingthe
declared contentof CsHIIN303S in lamifJudine BPCRS.

liMITS __ __ __ __ _ _

The amount of lamivudine released is not less than75% (Q)
of the stated amount.

Related substances
Carryout the methodfor liquid chromatography,
Appendix Ill D, using the following solutions.
(1) Shake a quantity of the powdered tablets containing 0.3 g
of Anhydrous Lamivudine in 60 mL of waterwith the aid of
ultrasound for 30 minutes, dilute to 100 mL and filter.
Dilute 1 volume of the filtrate to 10 volumes with the mobile
phase.
(2) Dilute 1 volume of solution (1) to 50 volumes with the
mobile phase and further dilute 1 volwne to 10 volumes with
the mobile phase.
(3) Dilute 1 volwne of solution (2) to 2 volumes with the
mobile phase.

(4) 0.03% wlv of lamivudine impuril)! uondardBPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mrn) packed
with octadecylsily/silica gelfor chromatography (5 urn) (Hypersil
BDS is suitable).

2022

(b) Use isocrati~ elutionand the mobile phasedescribed
below.

(c) Use a flowrateof 1.0 mL per minute.
(d) Use a column temperature of35°.

(e) Use a detection wavelength of 277 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

5 volumes of methanol and 95 volumes of 0.025M ammonium
acetate, the pH of the aqueous component having previously
been adjusted to 4.0 withglacial acetic acid.

SYSTBM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (4):

the chromatogram closelyresembles the reference
chromatogram supplied with lamioudine
impun"IY standard BPCRS;
the resolution factor between the peaks due to lamivudine
impurity Band lamivudine is at least 2.0.

LIMITS

Using the chromatogram obtained with solution (4) and the
reference chromatogram supplied with lamivudine
impun·ly standard BPCRS identifY any peaks in solution (I)
corresponding to impurity A and impurity B.
In the chromatogram obtained with solution (1):

the area of any peakcorresponding to lamivudine impurity A
is not greater than 1.5 times the area of the peakdue to
lamivudine in the chromatogram obtained with solution (2)
(0.3%);

the area of anypeak corresponding to lamivudine impurity B
is not greater than the area of the peak due to lamivudine in
the chromatogram obtained with solution (2) (0.2%);

the area of any othersecondary peak is not greater than the
area of thepeak due to lamivudine in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of aU the secondary peaks is not greater
than 3 times the area of the peak due to lamivudine in the
chromatogram obtained with solution (2) (0.6%).

Disregard any peakwith an area less than the area of the
peak in the chromatogram obtained with solution (3) (0.1%).
ASSAy----- - -------------- ---- ---

Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix III D, using the foUowing
solutions.
(I) Shake a quantity of the powdered tablets containing 0.3 g
of Anhydrous Lamivudine in 60 mL of water with the aid of
ultrasound for 30 minutes,dilute to 100 mL with the mobile
phase and filter. Dilute I volume of the filtrate to 10 volumes
with the mobile phase.

(2) 0.03% wlv of lamivudine BPCRS in the mobile phase.

(3) 0.03% wlv of lamivudine impuril)! standard BPCRS in the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution fewer between the peaks due [Q lamivudine
impurity Band lamivudine is at least2.0.

www.webofpharma.com



.; -

2022

DETBRMINATION OF CONTENT

Calculate the content ofCgHIIN303S in the tablets using
the declared content of CSHIIN303S in lamioudine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, B, C, E, F, G, H, I and J
listed under Anhydrous Lamivudine.

Lamotrigine Tablets
Lamomgine Tablets from different manufacturers, whilst
complying with the requirements of the monograph, may not be
interchangeable.

Action and use
Antiepileptic.

DEFINITION
Lamotrigine Tablets containLamotrigine.
The tablets comply with the requirements statedunderTablets and
with thefollowing requirements.

Content oflamotrigine, C9H7C12Ns
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
AppendixIn A, using the following solutionsin methanol.
(I) To a quantity of the powdered tablets containing 0.1 g of
Lamotrigine add 20 mL of methanol) shake well, dilute to
100 mL with methanol) filterand use the filtrate.
(2) 0.1 % wlv of lamatrigine BPCRS.
(3) 0.1% wlv each of lamotngine BPCRS and
carbamazepine BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelFZS4'

(b) Use tbe mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, aUow it to dry in airand
-- - imme<liately examine unaet ultm"'O/trUglw(ZS4T1m).-----

MOBILE PHASE

5 volumes of concentrated ammonia} 10 volumes of methanol
and 85 volumes of ethylacetate.

SYSTEM SUITABILITY

The test is not validunless the chromatogram obtainedwith
solution (3) shows 'two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (J) corresponds in positionand colour to that in the
chromatogram obtainedwith solution (2).
B. In the Assay) the chromatogram obtainedwith solution
(1) shows a principal peakwkh the same retention time as
the principal peakin the chromatogram obtainedwith
solution (2).

TESTS
Dissolution
Complywith the dissolution testfor tablets and capsules,
Appendix XII BI.
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TEST CONDITIONS

(a) Use Apparatus 2 and rotate the paddle at 50 revolutions
per minute.
(b) Use 900 mL of O.IM hydrochlori< acid, at a temperature of
37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a 10 mL sample of the
medium and filter. Measure the absorbance of the filtrate,
Appendix Il B, diluted with the dissolution medium if
necessary, at the maximum at 267 run using dissolution
medium in the reference cell.
(2) Measure the absorbance of a suitable solutionof
lamotrigine BPCRS in the dissolution medium.

DETERMINATION OF CONTENT

Calculate the total content of larnorrigine, C9H7CI2Nj , in the
mediumfrom the abscrbances obtainedand using the
declared content of C9H7ChNj in Iamotrigine BPCRS.

LIMITS

The amountof Lamotrigine released is not less than75%
(Q) of the statedamount.

Related substances
Carry out the method for liqu;d chromatography,
Appendix ill D, using the following solutions in a mixture of
20 volumes of methanol and 80 volumes of O.IM hydrochlori<
acid (solution A).

(I) Sbake a quantity of the powdered tablets containing
0.20 g of Lamotrigine with 20 mL of methanol) dilute to
100 mL with O.IM hydrochloric acid, filter and use the filtrate.

(2) Dilute I volume of solution (1) to 100 volumes with
O.IM hydrochlori< acidand dilute 2 volumes of the resulting
solution to 10 volumeswith solutionA.
(3) 0.2% wlv of lamatrigine impurity srandard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 cm x 4.6 mm) packed
with octadecylsily/ silica gelfar chronuuography (5 IUD)
(Spberisorb ODSI is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of2.0 mLper minute.
(d) Use an ambient column temperature.

(e) Use a detectionwavelength of275 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.5 volumes of octylamine) 20 volwnes of glacial acetic acid)
100 volumes of autonil11"1e, 100 volumes of methanol and
700 volumes of water.

SYSTEM SUITABILITY

The test is not validunless the chromatogram obtained. with
solution (3) closely resembles the chromatogram supplied
with lamomgine impun"ty standardBPCRS and the resolution
between the peaks due to lamotrigine and saccharin sodium
is at least 5.0.

LIMITS

In the chromatogram obtained with solution (I):
the area of the peakcorresponding to impurity A is not
greater than 1.5 times the areaof the principal peakin the
chromatogram obtained with solution (2) (0.3%);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);
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the sum of the areas of all the secondary peaks is not greater
than2.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%).
Disregard any peak with an area less man 0.5 of the area of
the principal peak in the chromatogram obtained with
solution (2) (0.1 %).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions in solution A described underRelated substances.
(I) Shake a quantity of the powdered tablets containing 0.2 g
of Lamotrigine with 20 mL of methanol, add sufficient
O.IM hydrochloric acid to produce 100 mL and filter. Dilute
1 volume of the filtrate to 10 volumes with solution A.

(2) Shake 50 mg of lamotrigine BPCRS with 20 mL of
methanol and add sufficient O.IM hydrochloric acid to produce
100 mls.Dilute 2 volumes to 5 volumes with solution A.
(3) 0.2% wlv of lamotrigine impuritystandard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substancesmay be used.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
with lamom"gine impurity standardBPCRS and the resolution
between the peaks due to lamotrigine and saccharin sodium
is at least 5.0.

DETERMINATION OF C0l.'ITENT

Calculate the total contentof CgH 7CI2N j in the tablets using
the declared content of G,H,CI2N, in lamotrigine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity A listedunderLamotrigine.

Lamotrigine Dispersible Tablets
Dispersible Lamotrigine Tablets

Lamotrigine Dispersible Tablets from different manufacturers,
whilst complying with the requirements 01themonograph~ may not
be interehangeabk.

Action and use
Antiepileptic.

DEFINITION
Lamotrigine Dispersible Tablets contain Lamotrigine in a
suitable dispersible basis.
The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content ef'Iamotrlglne, CgH7ClzNs
95.0 to 105.0% of the statedamount.

IDENTIFICATION
A. Carry out the method for thin-layer chromalOgraphy,
Appendix ill A, using the following solutions in methanol.

(I) Shake a quantity of the powdered tablets containing
20 mg of Lamotrigine in 20 mL, dilute to 100 mL, lilter and
use the filtrate.
(2) 0.02% wlv of lamotrigine BPCRS.

(3) 0.02% wlv each of lamotrigine BPCRS and
carbamazepine BPCRS.
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CHROJo..lATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254•

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate,allowit to dryin air and
immediately examine underultraviolet light (254 nm).

MOBILE PHASE

5 volumes of concentrated ammonia, 10 volumes of methanol
and 85 volumes of ethyl acerate.

SYSTEMSUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIMlATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In me Assay, the retention timeof the principal peak in
thechromatogram obtained withsolution (1) is similar to that
of theprincipal peak in the chromatogram obtained with
solution (2).

TESTS
Disintegration
Comply with the requirements for Dispersible Tablets.
Dissolution
Comply with the dissolution test for rablers and capsules,
Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
perminute.
(b) Use 900 mL ofO.IM hydrochlori< acid, at a temperature of
37°, as the medium.

PROCEDURE

(1) After 45 minutes withdraw a sample of the medium, filter
and dilute 5 mL of the liltrate (0 10 mL with 0.3M sodium
hydroxide. Measure the absorbance of the solution at 307 nm,
Appendix n B, using0.1M sodium hydroxide in the reference
cell. Adjust the concentration with water if necessary.
(2)-Prep.l'elfSUit.ble sollittOnof-lamomgine BPCRSunir.,------ -- -
dissolution medium, usingO.3Msodium hydroxide to produce
a solution of the strength expected in solution (1). Measure
the absarbance of the solution at 307 om, Appendix n B,
using O.IM. sodium hydroxide in the reference cell.

DETERMINATION OF CONTENT

Calculate the total contentof lamotrigine, CgH7CI2Ns, in the
medium usingthe declared content of C9H7ChNs in
lamotrigine BPCRS.

LIMITS

The amount of lamotrigine released is not Jess than 80% (Q)
of the statedamount.

Related substances
Carty out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
20 mg of Lamotrigine with 40 mL of waterand add 40 mL
of methanol. Dilute to 100 mL with methanol (40%), filter
and use the filtrate.
(2) Dilute I volume of solution (I) to 100 volumes with
methanol (40%) and dilute I volume of the resulting solution
to 5 volumes with methanol (40%).
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(3) 0.02% wlv of lamotrigim impurity standard BPCRSin
methanol (40%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with octaduylsiJyI silica gelfor chromatography (5 urn)
(Spherisorb ODSI is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(e) Use a flow rate of 2 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of 275 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.5 volumes of «ty/amine, 20 volumes ofglacialacetic acid,
100 volumes of aceumitrile, J00 volumes of methanol and
700 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
with lamomgine impurity standardBPCRS and the resolution
between thepeaks due to lamotrigine and saccharin sodium
is at least 5.0.

liMITS

In the chromatogram obtained with solution (1):
me area of any peak corresponding to impurity A is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any othersecondary peak is not greater thanthe
area of theprincipal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of aU such peaks is not. greater than
2.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.5%).

Disregard any peakwith an area less than0.5 times the area
of the principal peakin the chromatogram obtained with
solution (2) (0.1%).

Unifonnlty of content
Tabletscontaining less than 2 mg and/or less than 2% w/w
of Lamotrigine comply: with the reguirement stated under
Tabletsusingthe following method of analysis.
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions.
(I) Shake one tablet with 10 mL of water, add sufficient
methanol to produce 25 mL and filter.

(2) 0.008% wlv of lamotrigine BPCRS in methanol (40%).

(3) 0.02% wlv of lamotrigine impurity standard BPCRS in
metharwl (40%).

CHROMATOGRAPHIC CONDITIONS

The chromat.ographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
with lamotrigine impurity standard BPCRS and the resolution
between thepeaks due to lamotrigine and saccharin sodium
is at least 5.0.

DETERJ\1INATION OF CONTENT

Calculate the contentof C9H7ChN5 in each tablet usingthe
declared contentof CgH7Cl2N5 in lamotn"gine BPCRS.
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ASSAY
For tablets containing less than 2 mg and/or less than
2% uVwoflamotrigt'ne.
Use the average of the individual results determined in the
testfor Uniformity of content.

For tablets containing 2 mg or more than 2% uVwof
lamotrigine,
Weigh and powder 20 tablets. Carry out the method for
Iiquidchromatography, Appendix III D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing
20 mg of Lamotrigine with 60 mL of water, add sufficient
methanol to produce J00 mL andfilter.
(2) 0.02% wlv of lamotrigine BPCRS in methanol (40%).

(3) 0.02% wlv of lamotrigine impurity standard BPCRS in
.methanol (40%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
with lamotrigine impurity standard BPCRS and the resolution
between the peaks due to lamotrigine and saccharin sodium
is at least5.0.

DETER.t\tINATION OF CONTENT

Calculate the content of C9H7Cl2Nj in the tablets using the
declared content of C9H7ChN j in lamotrigine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity A listed underLamotrigine.

Lansoprazole Gastro-resistant Capsules
Gasrro-resisranr Lansoprazole Capsules

Action and use
Proton pump inhibitor; treatment of pepticulcerdisease.

DEFINITION
Lansoprazole Gastro-resistant Capsules contain
Lansoprazole. They arecovered with a gastro-resistant
coating or prepared fromgranules or particles covered with a
gastro-resistanr coaring.
The capsules comply with the requirements statedunder Capsules
and with thefollowing requirements.

Content of lansoprazole, CtJlt.,F.,N,O,S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the finely powdered contents of the
capsules containing 30 mg of Lansoprawle with 50 mL of
methanol, filter and dilute 1 volume to 50 volumes. The lighl
absorption, Appendix n B, in the range 220 run to 350 run
exhibits a maximum at 284 om.
E. In the Assay, the chromatogram obtained with soJution
(1) shows a peakwith the same retention time as the
principal peakin the chromatogram obtained with
solution (2).
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TESTS
Dissolution
Comply with the dissolut£on test for tablets and capsuks,
Appendix XII B1.

Mix II volumes of 0.25M trisodium orthophosphate and
22 volumes of O.5Manhydrous disodium hydrogen
orthophosphate, dilute to 100 volumes with waterand adjust
the pH, if necessary, to 11.0 wil:h orthophosphon"c acidor
10M sodium hydroxide, as appropriate (solution A).
)\.\ix I volume of 10M sodium hydroxide with 99 volumes of
O.05M phosphate bl!ffer wlution pH 4.5 (solution B).

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 150 revolutions
per minute.

(b) Use as the media the solutions described sequentially
below.

First stage (pH 4.5)
Use as the medium 700 mL of O.05Mphosphate buffer solution
pH 4.5. After45 minutes, withdraw 5 mL of me medium,
filter, dilute to 25 mL with solution A and retain the samples
for analysis as described below. Proceedimmediately to the
finalstage.

Final stage (pH 6.8)
Within 5 minutes, add 200 mL of solution B at 37 0 to the
vessel. Maintain the rotation speed at 150 revolutions per
minuteand continue to operate the apparatus for
45 minutes. Withdraw 5 mL of the medium, filter, dilute to

25 mL with solution A and retain the samples for analysis as
described below.
Carry out the method for liquid chromatography,
Appendix ill D, using the foUowing solutions.
(I) Use the sample solutions taken above.
(2) Dissolve a sufficient quantity of lansoprazole BPCRS in
solutionA and dilute with sufficient water to produce a final
solutionof the same concentration as thatexpectedfor
solution (1).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

---DETBRMINATION-OF-CONTENT--- __

Calculate the total content of CUiH14F3N302S in the
medium usingthe declared content of C16H14F~302S in
kmsopmede BPCRS.

LIMITS

The amount of lansoprazole released after the :first stage is
not more than 10% of the stated amount. The amount of
lansoprazole released afterthe final stageis not less than75%
(Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix ill DJ using the following solutions protected from
ligbt.

Mix 1 volumeof triethylamine with 60 volumes of water)
adjust the pH to 10.5 using orthophosphoric add, add
40 volumesof acetonitrile and mix (solvent A).
(I) Sbake a quantity of the finely powdered contents of the
capsules containing 50 mg of Lansoprazole with 50 mL of
solventA and filter.
(2) Dilute I volume of solution (I) to 100 volumes with
solventA and dilute a further 1 volume to 5 volumeswith
solventA.
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(3) Dilute 1 volume of solution (2) £0 4 volumeswith solvent
A.
(4) 0.1 % wlv of lansoprazole impurity standard BPCRS in
solventA.
(5) 0.0004% wlv of 2-mercaplObenzimidazole (impurity E) in
solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with amidohexadecylsilyl silica gelfor chromatography (5 urn)
(Supelcosil LC-ABZ is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 285 om.

(I) Inject 10 1'1. of each solution.

(g) Identify anypeaks in the chromatogram obtained with
solution (1) corresponding to lansoprazole impurities A
and B usingsolution (3).

MOBILE PHASE

1 volumeof methylamine) 60 volumes of water) adjusted to
pH 6.2 using orthophosphoric acidand 40 volumes of
acetonitrile.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaksdue to
lansoprazole and impurity B is at least 3.0.

LIMITS

In the chromatogram obtained with solution (I):
the area of anypeakcorresponding to impurity A is not
greater than 1.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.3%);

the area of anypeak corresponding to impurity B is not
greater than 2.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);

the area of any peakcorresponding to impurity E is not
greater than the area of the principal peakin the
cbsomatogram obtained with solution (5) (0.4%);

the-area-of-any-other-seamdary-peak-is-not-greater- than-the I
area of the principal peakin the chromatogram obtainedwith
solution (2) (0.2%);

the stun of the areas of aU the secondary peaks is not more
than2.0%.

Disregard any peakwith an area less the area of the principal
peak in the chromatogram obtained with solution (3)
(0.05%).

ASSAY
Carryout the method for liquid chromatography)
AppendixIII D, using the following solutions and protect
from light.

Mix 1 volume of tn·ethylam;ne with 60 volumesof water)
adjust the pH to 10.5 using orthophosphoric acid, add
40 volumesof acetoninile and mix (solvent A).
(I) Add a quantity of the finely powdered mixed contents of
20 capsules containing 20 mg of Lausoprazole to 100 mL of
solventA, shake for 30 minutesand filter.
(2) 0.02% wlv of lansopraZQIe BPCRS.
(3) 0.01% wlv of kmsoprozde impurity standard BPCRS.
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not validunless) in me chromatogram obtained
withsolution (3») the resolution between the peaks due to
lansoprazole and impurity B is at least 3.0.

DETERJ.\UNATION OF CONTENT

Calculate the content of C16H14F3NJ02S in the capsules
using the declared content of CUJfl.JlJNJ02S in
lansoprazole BPCRS.

Lansoprazole Gastro-resistant Tablets
Gastro-resistant Lansoprazole Tablets

Action and use
Protonpump inhibitor; treatment of peptic ulcerdisease.

DEFINITION
Lansoprazole Gasrro-resisranr Tablets comain Lansoprazole.
They are covered with a gastro-resistant coatingor prepared
from granules or particles covered witha gastro-resistant
coating.
Thetablets comply with the requirements Slated under Tablets and
with thefollowing requirements.

Content oflansoprazole, C1.,H,.,F,N,O,S
95.0 '0105.0% of the seated amount.

IDENTIFICATION
A Shake a quantity of the powdered tablets containing 30 mg
of Lansoprazole with 50 mL of methanol, filter and dilute
1 volume to 50 volumes. The lightabsorption, Appendix n B,
in the range 220 nm to 350 DID exhibits a maximum at
285 run.

B. In the Assay, the chromatogram obtained with solution
(1) shows a peakwith the same retention time as the
principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix xn BI.

Mix I I volumes of 0.25M trisodium orthophosphate and
22 volumes of O.5M anhydrous disodium hydrogen
onlwphosphate, dilute to 100 volumes withwaterand adjust
the pH, if necessary, to 11.0 with ortJwphosphon"c add or
10Msodium hydroxide, as appropriate (solution A).

Mix I volume of 10M sodium hydroxide with 99 volumes of
O.05M phosphate buffer soluo"01I pH 4.5 (solution B).

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 150 revolutions
per minute.
(b) Use as the media the solutions described sequentially
below.

First stage (pH 4.5)
Use as the medium 700 mL or O.05M phosphate buffer solution
pH 4.5. After45 minutes, withdraw 5 mL of the medium,
filter, dilute to 25 rnLwith solution A and retain the samples
for analysis as described below. Proceedimmediately to me
final stage.

Lansoprazole Preparations 111-883
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MOBILE PHASE

1 volume of m"ethylamine, 60 volumes of water, adjusted to
pH 6.2 using orthophosphoric acidand mix the solution with
40 volumes of acetoniuile,

SYSTEM. SUITABIUTY

The test is not validunless, in the chromatogram obtained
with solution (4), the resoiution between the peaks due to
lansoprazole and impurity B is at least 3.0.

LIMITS

In the chromatogram obtainedwith solution (I):

the area of any peakcorresponding to impurity A is not
greater than 1.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.3%);
the area of any peak corresponding to impurity B is not
greater than twice the areaof the principal peak in the
chromatogram obtained with solution (2) (0.4%);

the area of any peak corresponding to impurity E is not
greater than the area of the principal peakin the
chromatogram obtainedwithsolution (5) (0.3%);
the area of any othersecondary peak is not greater thanthe
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of all the secondary peaks is not more
than 2.0%.

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(3) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the folIowing
solutionsin solvent A, protectedfrom light.
M.ix 1 volume of triethylamine with 60 volumes of water~

adjust the pH to 10.5 using orthophosp/wnc add, add
40 volumes of aalonilrile and mix (solvent A).

(1) To a quantity of the powdered tablets containing 50 mg
of Lansoprazole add 50 mLof solventA, shake for
30 minutes and filter. Dilute I volume to 5 volumes with
solvent A.
(2) 0.02% wlv of kmsopmzoie BPCRS.

-'--(3rO~01% wlVof lansoprazoleiffljilinty-,randardBPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the'chromatogram obtained
with solution (3), the resolution between the peaksdue to
lansoprazole and impurity B is at least3.0.

DETERMINATION OF CONTENT ,,',

Calculate the content of lansoprazcle, C16H14FJJ'302S, in
the tablets using the declared content of C,,,H,.,F,N,O,S in
lansoprazole BPCRS.
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Leflunomide Tablets
Action and use
Immunomodulator.

DEFINITION
Lefiunomide Tablets containLeflunomide.
The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content ofleflunomide, C12HgF3NzOz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shakea quantity of the powdered tablets containing
50 mg of Leftunomide with 20 mL of methanol and filter.
Dilute 1 volumeof the filtrate to 50 volumes with methanol
and dilute 1 volume of the resulting solution to 5 volumes
with methanol. The light abwrption, Appendix II BJ of the
final solutionin the range 220 to 360 nm shows a maximum
at about260 run.
E. In the Assay, the retention time of the principal peakin
me chromatogram obtained with solution (1) is similar to

thatof the principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution teStfor tablets
and capsules, Appendix Xll BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 100 revolutions
per minute.
(b) For tablets containing less than 100 mg of leflunontide,
use 1000 mL of water, at a temperature of 37°, as the
medium.
(c) For tablets containing 100 mg or more ofleflunomide,
use 1000 mL of 0.6% wlv polyo'9'C1hylene 23 laurylether, at a
temperature of 37°, as the medium.

PROCEDURE

Carry out the method for liquid chromawgraphy,
Appendix ill D~ using the following solutions.
(I) After 30 minutes withdraw a sample of the medium and
filter. Use the filtered medium, dilute(lwiffi waterif------'----- - - 
necessary, to producea solution expectedto contain
0.001% wlv of Leflunontide.

(2) 0.01% wlv of lefIunomide BPCRS in acelOtl;,rile. Dilute
1 volumeto 10 volumes with water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-eapped octadecylsilyl Sl7ica gelfor chromawgraphy
(5 ~m) (Inertsil ODS-3V is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.

(c) Use a flow rate of 1.5 rnL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 260 om.

(I) Inject 40 ~L of each solution.

MOBILE PHASE

Equal volumes of acetonitrile and water.
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tetrozote Tablets
Action and use
Aromatase inhibiter; treatment of breast carcinoma.

the sum of aU impurities is not greater 4.0%.
Disregard any peak, with the exception of impurity A, with
an area less than halfthe area of the principal peak in the
chromatogram obtained with solution (5) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions, prepared in the mobile phase.
(1) Shake a quantity of powdered tablets containing 100 mg
of Letlunomide with20 mL of acetonitrile, addsufficient
mobile pbase to produce 100 mL and filter. Dilute I volume
of this solution to 4 volumes withmobile phase.
(2) 0.025% wlv of Iif/unomide BPCRS.
(3) 0.1% wlv of lejlunomide for peak identificolion EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.
When the chromatograms arerecorded under the prescribed
conditions the retention time of leflunomide is about
8 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)J the resolution between the peaks due to

impurity C and leftunomide is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C12H9F3N202 in the tablets from
the chromatograms obtainedusing the declared content of
C12H. F, N202 in Iefiunomide BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include the impurities listed underLeflunomide.

DBTERMJNATION OF CONTENT

Calculate the total content of Ieflunomide, CI2H9F3N202J in
the medium from me chromatograms obtained and using the
declared content of CI2H9F3N202J in le/lunomide BPCRS.

LIMITS

The amount of leflunomide released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquid chromarographyJ
Appendix ill D, using the foUowing solutions,prepared in
the mobilephase.
(1) Shakea quantity of powdered tablets containing 100 mg
of Leflunomide with 20 mL of acetonitrl7e Rt, add sufficient
mobile phase to produce 100 mLand filter.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.1% wlv of /if/unomide for peak idenlificalion EPCRS.
(4) Dissolve 10 mg of Iefiunomide impurity A EPCRS in 5 mL
of aatonitn"le Rl and dilute to 100 mL with the mobile
phase. Dilute I volume of the resulting solution to
100 volumeswith the mobile phaseand dilute 1 volumeof
this solution to 10 volumes.
(5) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4 nun) packed
with base-deactivated ocUJde<ylsily/ silica gelfor chromatography
(5 urn) (Krornasil CI8 is suitable is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof I mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelengrbof210 nm.

(I) Inject 10 ~L of each solution.
(g) AUow the chromatography to proceed for twice the
retention timeof leflunomide.

MOBILE PHASB

Mix 5 volumes of triethylamine with 650 volumes of water,
adjust to pH 3.4 with orthopkosphori< acid and add
350 volumes of aettonitrile Rl.

DEFINlTION ~_~ ~~_~_~ ~__- --- --When-the-chromatograms-are-recorded-under-the-prescribed---
conditionsthe retention times relative to leflunomide Letrozole Tablets containLetrozole.
(retention time about 22 minutes)are impurity B, about 0.2; The tablets comply with the requirements statedunder Tablets and
impurity A~ about 0.4; impurity C, about 0.9. with thefollowing requirements.

SYSTEM SUITABILITY Content ofIetrozole, C17HuNs
95.0 to 105.0% of the stated amount.The test is not valid unless, in the chromatogram obtained

with solution (3), the resolution between the peaks due to IDENTIFICATION
impurity C and leflunomide is at least 1.5 A. Carry out the method for thin-layer chromatography,
The test is not valid unless, in the chromatogram obtained Appendix ill AJusing the foUowing solutions.
with solution (4), the signal-to-noise ratio of the peakdue to (1) Dispersea quantity of whole tablets containing 10 mg of
Impurity A is at least 10 Letrozole with 0.5 mL of water. Dilute to 5 mL with
LIMITS methanol and mix with the aid of ultrasound. Centrifuge and

use the supernatant liquid.In the chromatogram obtained with solution (1):
the area of any peak corresponding to impurity B is not (2) 0.2% wlv of letrozok BPCRS in methond.
greater than 3.5 times the area of the principal peakin the CHROMATOGRAPHIC CONDITIONS

chromatogram obtained with solution (2) (3.5%); (a) Use as the coating silica gelFZS4 (Merck silica gel 60 F2, .

the area of any peakcorresponding to impurity A is not plates are suitable).
greater than the area of the principal peakin the (b) Use the mobile phase as described below.
chromatogram obtained with solution (4) (0.01%); (c) Apply 5 ~L of each solution.
the area of any othersecondary peakis not greater thantwice (d) Develop the plateto 15 em.
the area of the principal peakin the chromatogram obtained (e) Afterremoval of the plate, dry in airand examine under
with solution (5) (0.2%); ullravioktlight (254 nm).
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Time (Minutes) Mobile phase A MobUe phase B Comment
(0/. vlv) ("/lIvlv)

0-4 70 30 isocratic

-4-29 70->30 30-+70 lineargradient

29-30 30-+70 70 .....30 linear gradient

30-40 70 30 re-equihbratlon

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with end-capped oetade<y/si/yl silica gelfor chromatography
(5 urn) (Nucleosil 100-5 CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 230 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

.lWobi/e phase A water.
Mobile phase B amonitrile.

MOBILE PHASE

I volume of methanol and 9 volumes of ethylacetate.

CONFIRJ.'dATION

The principal spot in the chromatogram obtained with
solution (I) is similar in positionand size to that in the
chromatogram obtained with solution (2).
B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) is similar [0

that of theprincipal peak in me chromatogram obtained with
solution (2).

TESTS
Dissolution
Complywilh the dissolution test for tablets and capsules)
Appendix XII B J.

TEST CONDITIONS

(a) Use Apparatus 2, rotating me paddle at 100 revolutions
per minute.
(b) Use 500 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

DETERMINATION OF CONTENT

Calculate the total content of letrozole, C17HllN j , in the
medium from the chromatograms obtained and using the
declaredcontent of C I 1H llNs in letrozole BPCRS.

LIMITS

The amountof letrozolereleased is not less than 80% (Q) of
the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions, prepared in a
mixtureof 3 volumes of acetonitrile and 7 volumes of water
(solution A).

(I) Shake a quantity of whole tablets containing 12.5 mg of
Letrozole with 15 mL of solution A and dilute to 25 mL.
Centrifuge and use the supernatant liquid.
(2) Dilute 1 volume of solution (I) to 100 volume. Dilute
1 volume of the resulting solution to 10 volumes.
(3) 0.05% wlv of lelrozole EPCRS.

PROCBDURE

Carry out the method for liquidchromatography,
AppendixIn D, using the followingsolutions. When the chromatograms are recorded under the prescribed

conditions, the relative retentions with reference to letrozole
(1) After 30 minutes, withdraw a sample of the medium and (retention time, about II minutes) are: impurity A, about 0.6
centrifuge. Use the supernatant liquid, diluted with and impurity B, about 2.0.
dissolution medium if necessary, (Q produce a solution
expected to contain 0.0005% wlv of I..etrozole. SYSTEM SUITABILITY
(2) 0.05% wlv of letrozole BPCRS in acetonitrile. Dilute The test is not valid unless, in the chromatogram obtained
1 volume of this solution to 100 volumes with dissolution with solution (3), the resolution between the peaks due to
medium. impurity A and letrozole is at least 5.0.

CHROMATOGRAPHIC CONDITIONS UMlTS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed In the chromatogram obtained with solution (1):
with end-capped oclade<y/si!YI silica gelfor chromatography the area of any peak corresponding to impurity A is not
(5 pm) (NucleosilIOO-5 CIS is suitable). greater than 3 times the area of the principal peak in the
(b) Use isocratic elution and the mobile phase described chromatogram obtained with solution (2) (0.3%);
below. the areaof any other secondary peak is not greater than twice
(c) Use a flow rateof 1 mL per minute. the areaof the principal peak in the chromatogram obtained
(d) Use an ambient column temperature. with solution (2) (0.2%);

( ) U
derecti I gth f 230 the sum of the areas of any secondary peaks is not greater than

e sea etecnon waveten 0 run. 5' th f the orinci I k l th.. nmes e area 0 e pnncrpa pea m e chromatogram
-------(I)-InJect-40~L-of-each-solunonc------- ------obtainedwith-solution-(Q)-(05%)c-------------- --

MOBILE PHASE Disregard any peak with an arealess than the area of the
48 volumes of acetmuirile and 52 volwnes of water. principal peak in the chromatogram obtained with solution

(2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendixm D, using the following solutions.

(I) Shake 10 whole tablets with 10 mL of water, add 30 mL
of aatanitrile and shake until completely dispersed,
Add sufficient w~ter to produce 100 mL, mix well and
centrifuge. Dilute 1 volwne of the supernatant liquid with
the mobile phase to produce a solution expected to contain
0.001 % w/v of Letrozole.

(2) 0.025% wlv of letrozole BPCRS in a mixture of 3 volumes
of aaton;cn"/e and 7 volumes of water. Dilute 1 volume of the
resulting solution to 25 volumes with the mobilephase"

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used but with an injection volume of 20 JtL.
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(1) To a quantity of rite powdercontaining the equivalent of
4.5 mg of the peptide in a separating funnel add 15 mL of
dichloromethane and 35 mL of a 1.15% wlv solution of
ammonium dihydrogen onhophosphate, previously adjusted to

pH 6.0 with dilute ammonia Rl. Shakefor 1 minuteand
extract the aqueous layer. Dilute the aqueous extract to
50 mL with a 1.15% wlvsolution of ammonium dihydrogen
onMphosphare, previously adjusted to pH 6.0 with
6M ammonia.
(2) 0.1% wlv of /euprore/in EPCRS in the mobile phase.

(3) Dilute 5 volumes of solution (2) to 50 volumes with
water. To 5 mL of the solution add 100 !1L of 1Msodium
hydroxide and shake vigorously. Heat in an oven at 100° for
60 minutes, cool immediately and add 50 J.lL of
2M orthophosphoric acid. Shakevigorously (generation of
impurity B).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with o<tade<y/silyl silica gelfor chromawgraphy (3 pm)
(Wakosil-ll 3CI8 HG is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.

(c) Use a flow rate of 1.0 to 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 220 nm.
(I) Inject 20 ~L each of solutions (I) and (3).

MOBILE PHASE

150 volumes ofa mixture of 2 volumes of propan-l-oland
3 volumesof acttQnitriJe and 850 volumes of me buffer
solutionprepared as described below.
To prepare me buffer solution,dissolve about 15.2 g of
,",thy/amine in 800 mL of water, adjust to pH 3.0 with
orthophosphoric acid and add sufficient waler to produce
1000 mL.

When the chromatograms arerecorded underthe prescribed
conditions the relative retentions with reference to leuprorelin
(retention time :: 41 to 49 minutes) are: impurity E :: about
0.7; impurity F = about 0.7; impurity H = about 0.78;
impurity A :: about 0.8; impurity B :: about 0.9;
impurity I =about 0.94; impurity J =about 1.09;
impurity C - about 1.2; impurity G - about 1.3;
impurity K =about 1.31; impurity D =about 1.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor betweenthe peaks
corresponding to impurity Band leuprorelin is at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity D is not
greater than 1.0%;
me areas of any peaks corresponding to impurities A) Band
C arenot greater than0.5%;

the area of any othersecondary peak is not greater than 0.5%;
the sum of the areas of any secondary peaks is not greater than
2.5%.
Disregard anypeakwith an area less than0.1%.
Water
Not more than 5.0 % wlw, Appendis IX C, Method m.

DETERJ.\UNATION OF CONTENT

Calculate the content of letrozole, CJ7HIIN5, in the tablets
from the chromatograms obtainedand using the declared
content of C17Hu N5 in letrozole BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underLetrozole.

Action and use
Gonadotropin releasing hormone (gonadoreJin) analogue;
treatment of prostate cancer.

Leuprorelin Injection

DEFINITION
Leuprorelin Injection is a sterilesuspension of Leuprorelin in
a suitable liquid. It is prepared by suspendingLeuprorelln for
Injection in the requisite amount of the liquid stated on the
label immediately beforeuse.
The inj«tion complies with (he requirements Slated under
Parenteral Preparations and with thefollowing requirements.

Acidity
pH of the injection when constituted in accordance with the
manufacturer's instructions, 5.0 to 7.0, Appendix V L.

STORAGE
Leuprorelin Injection should be used immediately after
preparation.

LEUPRORELIN FOR INJECTION
DEFINITION
Leuprorelin for Injectionis a sterilepowder consisting of
Leuprorelin with or withoutexcipients. Ir is supplied in a
sealed container. Leuprorelin forInjection is formulated so
that the medicament is released over a period of weeks.

The contents of thesealed container complywith the requirements
for Powders for Injections or ltifusions stared underParenteral
PreparauOns and with thefollowing requirements.

Content ef Ieuprnrelin, CS~..N160J2
- ~5.0_to_105.0%_0[the_stated_amount_of.the_peptide. ----;==::;2'c'~~<=c-:=iCi''-i'C~''2'-7;--=''-'i-'=-'i-"'2-

IDENTIFICATION
A. To a quantity of the powdercontaining the equivalent of
4.5 mg of the peptide in a separating funnel add 15 ml, of
dichloromethane and 35 mL of a 1.15% wlv solutionof
ammonium dihydrogen orthophosphate, previously adjusted to
pH 6.0 with dilute ammonia RJ. Shakefor 1 minute and
extract the aqueouslayer. Dilute the aqueous extract to
50 mL witha 1.15%wlv solution of ammonium dihydrogen
orthophosphate, previously adjusted to pH 6.0 with
6M ammonia. The lightabsorption of the resulting solution,
Appendix II B, exhibitsa maximum between 277 and
282 run.

B In the Assay,the retention time of the principal peak in
the chromatogram obtainedwithsolution (1) corresponds to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for /UjtaiJ chromawgraphy,
Appendix III D, using the following solutions and the
normalisation procedure.
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Levobunolol Eye Drops
Action and use
Bera-adrenoceptor antagonist.

DEFINITION
Levobunolol Eye Drops are a sterile solution of Levobunolol
Hydrochloride in Purified Water.

The etY" drops wmply with the requirements stated under Eye
Preporasions and with thefollowing requirements.

Content oflevobunolol hydrochloride, C17H2sNOJ,HCl

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. The lightabsorption, Appendix II B, in the range 210 to
350 run of a solution prepared by diluting the eye drops with
ethanol (96%) to contain 0.001 % wlv of Levobunolol
Hydrochloride exhibits two maxima, at 223 om and at
255 urn and a broad peak at 315 run.
B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with me same retention time as that of the
principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Acidity or alkalinity
pH, 5.5 to 7.5, Appendix V L.

Related substances
The nominal total amount of related substances determined
by tests A and B below is not more than 2.5% of the stated
content of Levobunolol Hydrochloride.
A. Carry out the method for liquidchromatography,
Appendix III D, usingthe following solutions.
(I) Dilute a suitable volume of the eye drops with the mobile
phase to produce a solution containing 0.10% wlv of
Levobunolol Hydrochloride.

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.
(3) 0.0010% wlv of disadium edetate in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underAssaymay
be used.

LIMITS

In the chromatogram obtained with solution (J):

the areaof any secondary peak is not greater than the areaof
the principal peakin the chromatogram obtained with
solution (2) (1%).

Determine the sum of the areas of any secondary peaks.
Disregard anypeakcorresponding to the principal peak in
the chromatogram obtained with solution (3).

B. Carry out testAas described above but using~* detection
wavelength of 400 nm and injecting solution (1). '

LIMITS

The area of any peakwith a retention time corresponding [Q

that of the principal peakin the chromatogram obtainedwith
solution (2) in test A is not greater than one-fifth of the area
of that peak (l%, assuming a response factor of 5).

Calculate the nominal percentage content of this
impurity from thearea of the peak in the chromatogram
obtainedwith solution (1) taking one-fifth of the area of the
peak in the chromatogram obtainedwithsolution (2) in test
A to be equivalent to 1%.

Bacterial endotoxins
Carry out the leslfor baclerial mdotoxins, Appendix XIV C.
The endotoxin limit concentration is 1l.6 ill permg of
leuprorelin.

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the foUowing solutions.
(1) Dissolve a quantity of the powder containing the
equivalent of 9 mg of the peptide in 100 mL of dimethyl
sulfoxide.
(2) 0.01% wlv ofleuproreJin EPCRS dissolved in the mobile
phase.
(3) 0.1 % wlv of leuprorelin EPCRSdissolved in the mobile
phase.
(4) Dilute 5 volumes of solution (3) to 50 volumes with
warer. To 5 mL of the solution add 100 ~L of 1M sadium
hydroxide and shakevigorously. Heat in an oven at 100° for
60 minutes,cool immediately and add 50 pL of
2M orthophosphoric add. Shake vigorously (generation of
impurity B).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 em x 4.6 mm) packed
with oCladecylsily/ silica gelfor chromatography (3 um)
(Wakosil-ll 3CI8 AR is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flowrate of 0.8 mLper minute.
(d) Use an ambientcolumn. temperature.
(e) Use a detection wavelength of 220 run.
CO Inject 20 ~L of solutions (I), (2) and (4).

MOBILE PHASE

150 volumes of a mixture of2 volumes ofpropan-l-ol and
3 volumes of auwnitrile and 850 volumes of the buffer
solution as described below.
To prepare the buffersolution, add 15.2 g of triethylarm·ne to

800 mL of water, adjust to pH 3.0 with onhaphosphoric acid
and add sufficient water to produce 1000 mL
When the chromatograms arerecorded under the prescribed
conditions the relative retention time of impurity B with
reference to leuprorellil(retention time is approximalely.,----=-""=
22 minutes)is approximately 0.9.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolulionfocwrbetween the peaks
corresponding to impurity B and that of leuprorelin is
at least 1.2.

DETEAAliNATION OF CONTENT

Calculate the content of CS9Hs4N16012 using the declared
contentof C59Hs4NI6012 in leuprorelin EPCRS.

STORAGE
The sealedcontainer should be stored at a temperature not
exceeding 30°.

LABELLING
The label of the sealed container states the amountof the
peptide in milligrams.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underI..eupcorelin.
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o

A. 5-(3-I<rt-butylamino-2-hydroxypropoxy)-3,4-dihydro-I,2
naphthalene dione,

B. 5-(3-tert-butylamino-2-hydroxypropoxy)-1,2
naphthoquinone.

Time Temperature Comment

(Minutes)

0->1 90' isothermal

1->5 90' -> 230' linear gradient

5->9 230' isothermal

Levomenthol Cream
Menthol in Aqueous Cream

NOTE: This monograph has been deueloped to roverunlicensed
formulations.

DEFINITION
l..evomenthol Cream contains Levomenthol in Aqueous
Cream.
Thecream complies with the requirements statedunder Topical
Semi-solid Preparations and with thefolwwing requirements"
W7zere appropriate) thecream also complies with the requirements
stated under Unlicensed Medicines.

Content of Ievomenthol, C.oHzoO
90.0 to 110.0%of the statedamount

IDENTIFICATION
In the Assay, the chromatogram obtained withsolution (2)
shows a peak with the same retention timeas the peakdue to
levomenthol in the chromatogram obtained withsolution (3).

ASSAY
Carry out the method forgas chromatography,
Appendix III B, using the following freshly prepared
solutions.
(I) 0.1 % wlv of camphor (internal standard) in industrial
methylated spirit (95%).
(2) Dispersea quantity of the well-mixed cream containing
50 mg of Levomenthol in 20 mL of industrial methylated spirit
(95%) and mix with the aid of ultrasound for 15 minutes.
Transfer the liquidcontents to a 50 mL graduated flask,
rinse the original flask with two 10-mLquantities of indusuial
methylated spirit (95%), transfer the washings to the
graduated flask and add sufficient indusrn"al methylaudspirit
(95%) to produce 50 mL; mix well and filter (Whatman No.
I paper is suitable) discarding the first 5 mL of filtrate.
Add 10 mL of solution (1) to 10 mL of the filtrate and add
sufficient indusrrial methylated spirir (95%) to produce 25 mL;
mix well.

(3) Mix 5 mL of a 0.2% wlv solution of levomenthol BPCRS
in induunal methylated spirit (95%) with 10 mLof solution
(I) and dilute to 25 mL with industrial methylated spirit
(95%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica column (10 m x 0.53 mm) bonded
with a 0.25-pm layer of dimethylpolysiloxane.

(b) Use helium as the carrier gas.
(c) Use the gradient conditions described below.
(d) Use an inlet temperature of 250'.

(e) Use a flameionisation detector at a temperature of 250°.
(I) Inject I pL of each solution.

When the chromatograms are recorded under the prescribed
conditions the retention times are: levomenthol, about
2.1 minutes; camphor, about2 minutes.

o

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(1) Dilute a suitable volume of the eye drops with the mobile
phase to producea solution containing 0.005% wlvof
Levobunolol Hydrochloride.

(2) 0.005% wlv of levobunolol hydrochloride BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with octad«y/silyl silica gelfor chromatography (10 pm)
(pBondapak CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(e) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(I) Inject 20 pL of each solution.

MOBILE PHASE

5 volumes of glacial acetic add, 450 volumes of
O.005M sodium heptanesu/fonate and 550 volumes of methanol.

DETERMINATION OF CONTENT

Calculate the content of C17H25N03,HCI in the eye drops
from the declared content of C17H25N03,HCI in levobuno/ol
hydrochloride BPCRS.

STORAGE
Levobunolol Eye Drops.should be protected from light.

IMPURITIES
The impurities limited bythe requirements of this
monograph include:
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any spot corresponding to levomepromazine sulfoxide is not
more intense than the spot in the chromatogram obtained
with solution (3) (I%);

any othersecondary spot is not more intense than the spot in
the chromatogram obtained with solution (2) (0.5%).
Disregard any spot remaining on the line of application.

ASSAY
Carry out the following procedure protected from light.
Dilute a volumeof the injection containing 0.1 g of
l..evomepromazine Hydrochloride to 100 mL withwater and
dilute 1 volumeof this solution to 25 volwnes with water.
Immediately measure the absorbance of the solutionat the
maximwn at 302 run) Appendix II B, using water in the
reference cell. Measure the absorbance of a 0.004% wlv
solution of lewmepromazine maleate BPCRS in waterand
calculate the content of C19H24.N20SJHCI from the
absorbances obtained usingthe declared contentof
CI9H24N'20SJC4H404 in It'lJOmepromazi'ne maleate BPCRS.
Each mg of C19H2~20S,C4H404 is equivalent to
0.8207 mg of C1,H2.N20S,HCl.

STORAGE
Levomepromazine Injection should be protected from light.

Levomepromazine Tablets
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Levomepromazine Tablets containLevomepromazine
Maleate.
The tablets comply with therequirements stated under Tablets and
with thefollowing requirements.

Content of levomepromazlne maleate, Cl,H2~20S,
C.,JI.O.
95.0 to 105.0% of the stated amount.

DETERMINATION OF CONTENT

Calculate the content of CIOH200 in me cream using me
declared content of C lOH200 in Ievomenthol BPCRS.

Levomepromazine Injection
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Levomepromazine Injection is a solutionof
Levomepromazine Hydrochloride in Water for Injections.
The injution complies with the requirements staud under
Parenteral Preparations and with thefollowing requirements.

Content oflevomepromazlne hydrochloride,
C.oH2..Nl0 S,HCI
95.0 to 105.0%of the stated amount.

IDENTIFICATION
To a volwne of the injectioncontaining 50 mg of
Levomepromazine Hydrochloride add 2 mL of 1M sodium
hydroxide, shake,extractwith 15 mL of ether and allow to
separate. Washthe ethereal layerwith 5 mL of water, filter
through phase-separating paper (Whatman I PS is suitable)
containing anhydrous sodium sulfate, evaporate the ether to
dryness and dry the residueat 1000 for 3 hours. The infrared
absorption spearum of the dried residue, Appendix II A, is
concordant with the referenc« spectrum of levomepromazine
(RS 404).

TESTS
Acidity
pH, 4.0 to 5.0, Appendix V L.

Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions protected from
light.
(1) Dilute a volume of the injection, if necessary, with
sufficient of a mixture of 95 volumes of methanol and IDENTIFICATION
5 volumes of diethylamine to produce a solution containing A. To a quantityof me powdered tablets containing 50 mg
0.5% wlv of Levomepromazine Hydrochloride. of I..evomepromazine Maleate add 10 mL of waterand 2 mL

-~--~(2rDilute lVolume of solution (I)UlIOOvolwneswith-a------of-IM~sodium~hydroxide,-shake,-extraGt-with-I$~mLofether-- -
mixture of95 volumes of methanol and 5 volumesof and allowto separate. Wash the ethereal layer with 5 mL of
diethylamine and further dilute 1 volume to 2 volumeswith water) filter through phase-separating paper (Whannan 1 PS
the same solvent mixture. is suitable) containing anhydrous sodium sulfate) evaporate the
(3) 0.005% wlv of levomepromazine sulfoxide BPCRS in a ether to dryness an~ dry the residue at 100' fo~ 3 hours.
mixture of 95 volumes of methanol and 5 volumes of The mfrared absorption spectrum of the driedresidue)
diethylamine. Appendix II A) is concordant with the reference SjJeClJUm of

levomepromazine (RS 404).
CHROMATOGRAPHIC CONDITIONS .. . B. Carry out the method for thm-Iayer chromarography,
(a) Use a TLC silica gel GF2" plate. Appendix 111 A, using the following solutions.
(b) Use the mobile phase, maintained at 35', as described (I) Mix a quantity of the powdered tablets containing 0.2 g
below. of Levomepromazine Maleate with 10 mL of a mixture of
(c) Apply 10 ~L of each solution. I volume of water and 9 volumes of acerone, shake with the
(d) Develop the plate to 15 em. aid of ultrasound for 5 minutes, allowto standand use the
(e) Afterremoval of the plate, allow it to dryin airand clearsupernatant liquid.
examine under ultraviolet light (254 nm). (2) 0.6% wlvof maleic acid in anhydrous fonnic acid.

MOBILE PHASE CHROMATOGRAPHIC CONDITIONS

5 volumes of diethylamine, 10 volumes of a",rone and (a) Use as the coating TLC silica gelF254 (Macherey-Nagel
85 volwnes of toluene. plates are suitable).
UMlTS (b) Use the mobilephaseas described below.

In the chromatogram obtained with solution (I): (c) Apply 10 J!L of each solution.
(d) Develop the plate to 15 em.
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Levonorgestrel Tablets
Action and use
Progestogen.

LIMITS

Any secondary spot in the chromatogram obtainedwith
solution (1) is not more intense than the spot in the
chromatogram obtainedwith solution (2) (0.5%).

ASSAY
Carry out the following procedure protected fromlight.
Weighand powder 20 tablets. To a quantity of the powdered
tablets containing50 mg of Levomepromazine Maleate add
15 mL of 0.2M methanolk ammonia) stirfor 2 minutes, filter
and collect the filtrate. Repeat the extraction with a further 3
successive 15-mL quantities ofO.2Mmelhano/ic ammonia,
grinding the residuewitha glass rod before extraction. Dilute
the combined filtrates to 100 mL with O.2M methanolic
ammonia, mix and dilute 10 volumes of the solution to
100 volumes with methanol and further dilute 10 volumesof
this solution to 100 volumeswith the same solvent.Measure
the absorbance of this solution at the maximum at 254 om,
Appendix II B, using methanol in the reference cell. Measure
the abwrbance of a 0.0005% wlv solution of levomepromazine
maleate BPCRS in 0.002M methanolk ammonia at the same
wavelength using methanol in the reference cell and calculate
the content of C19H24N20S,C4H404 in the tablets using the
declared content of CI9H2~20S,C4H404 in Ieuomepromaeine
maleate BPCRS.

STORAGE
Levomepromazine Tabletsshould be protected from light.

(e) After removal of the plate, dry at 120 0 for 10 minutes
and examine under ultraviolet light (254 nm).

MOBILE PHASE

3 volumes of water, 7 volumes of anhydrous formic acidand
90 volumes of di-isopropyl ether.

CONFIRMATION

The chromatogram obtainedwithsolution(1) shows a spot
remaining on the line of application and a spot which is
similar in position to the principal spot in the chromatogram
obtained with solution (2).

TESTS
Dissolution
Complywith the requirements for &lonographs of the British
Phannacopoeia in the dissolution test for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.

(b) Use 500 mL ofO.1M hydrochloric acid, at a temperature of
37°, as the medium. .

PROCEDURE

(1) After 30 minutes withdraw a 10 mL sample of the
medium and measure the absorbance of the filtered sample,
suitably diluted with the dissolution medium if necessary, at
the maximum at 311 nm, Appendix n B using
O.IM hydrochloric acid in the reference cell.
(2) Measure the absorbance of a suitable solutionof
levomepromazine maleate 'BPCRS at the maximum at 311 om,
Appendix II B, using O.IMhydrochlori< acidin the reference
cell.

DETERMINATION OF CONTENT

Calculate the total content of levomepromazine maleate, DEFINITION
CI9H2~20S,C4~04'in the mediumfrom the absorbances Levonorgestre1 Tablets containLevonorgestrel.
obtainedand using the declared contentofCI9H2-tN20S, The tablets comply with the requirements statedunder Tablets and
C4H 40 4 in lewmepromazine maleate BPCRS.The amount of with thefollowing requirements.
levomepromazine maleatereleased is not less than60% of
the stated amount. Content oflevonorgestrel, Cz1H 2S0 2

95.0 to 105.0% of the stated amount.
Related substances
Carry out the method for thin-layer chromatography, IDENTIFICATION

----A.ppenaiXllI-A, protectea-from lighTTISing tlie followino<g.----·A,Garryout-the-method-for-IUjuid-chromatography,,--- - - - -
solutions. Appendix ill D, using the following solutionsin methanol

(1) Mix a quantity of the powdered tablets containing 0.1 g (80%).
of Levomepromazine Maleatewith 10 mL of a mixture of (I) To a quantity of the powdered tablets containing
I volumeof IBM ammonia and 99 volumes of methanol, shake 0.15 mg ofLevonorgestrel add 25 mL of methanol (80%),
with the aid of ultrasound for 5 minutes, mix, filter heat in a waterbath at 60° for 10 minutes,aUow to cool and
(Whatman No. 40 paper is suitable), discarding the fitst filter through a 0.45-~m filter.
portion of filtrate, and use the filtrate. (2) 0.0006% wlv of levonorgestrel BPCRS.
(2) Dilute 1 volume of solution (I) to 200 volumes with the (3) 0.0012% wlv of norgestrel BPCRS.

same solvent. CHROMATOGRAPHIC CONDITIONS

CHROMATOGRAPHIC CONDITIONS (a) Use a stainless steel column (12.5 em x 4.6 mm) packed
(a) Use as the coating TLC silica gel GF254. with octadecylsily/ silica gelfor chromawgraphy (5 ~m) (Hypersil
(b) Use the mobile phase as described below. ODS is suitable).
(c) Apply 10 ~L of each solution. (b) Use Isocretic elurion and the mobile phase described

below.(d) Develop the plate to 15 em.
(e) Afterremoval of the plate, dry in airand examineunder (c) Use a flow rateof 1.5 mL per minute.
ultravWkt light (254 nm). (d) Use a column temperature of 30'.
MOBILE PHASE (e) Use a detection wavelength of 242 nm.

5 volumes of diethylamine, 10 volumes of acetone and (1) Inject 20 jJL of each solution.
85 volumes of toluene.
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LIMITS

The amountof Ievonorgestrel released is not less than 75%
(Q) of the stated amount.

For tablets containing 100 ,...g or more o/Ievonorgestrel
Complywith the requirements for Monographs of the British
Phannacopoeia in the dissolutUm tes: for tabkts and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 75 revolutions
per minute.
(b) Use 500 mL of a 0.1% wlv solution of sodium
dodecylsulfate in 0.1M hydrochloric acid,at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(1) After 30 minutes withdraw a sample of the medium and
filter. Dilute the filtrate, with a 0.1% w/v solutionof sodium
doduylsu1fate in O.lM hydrochlori< acidif necessary, to produce
a solutionexpected to contain0.00015% wlv of
Levonorgestrel.

(2) 0.00015% wlv of lewnorgestnd BPCRS in dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underDissolution
(For tablets containing less than 100 J.lg of levonorgestrel)
may be used with an injection volume of 25 IJL.

SYST~M SillTABILITY

The test is not valid unless, in the chromatogram obtained
with solution(2), the column effidency, determined on the
peakdue to levonorgestrel is at least 5000 theoretical plates
per metre,

DETERMINATION OF CONTENT

Calculate the total content of C21H 280 2 in the medium from
the chromatograms obtained and using the declared content
of C21H,.O, in lewnorgestrel BPCRS.

LIMITS

The amountof levonorgestrel released is not less than75%
(Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutionsin methanol
(50%).

(I) Add 5 mL of methanol (50%) to a quantity of the
powdered tablets containing 0.18 mg of Levonorgestrel, mix
with the aid of ultrasound for 30 minutes) stirvigorously for
15 minutes,centrifuge and use the supernatant liquid.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.004% wlv each of ethinylestradwl BPCRS and
levonorgestrel BPCRS.

(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oc,adecylsilyl silica gelfor chromatography (5 /UIl)
(Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.2 mL per minute.
(d) Use a column temperature of 30°.

(e) Use a detectionwavelength of 220 om.

MOBILE PHASE

50 volumes of methanol and 50 volumes of a 1% wlv solution
of gamma-cydodeurin.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
dextronorgestrel and levonorgestrel and is at least 1.0.

CONFIRMATION

The principal peakin the chromatogram obtained with
solution (1) has the same retention timeas the peakdue to
levonorgestrel in the chromatogram obtained with
solution (2).

B. In the test for Unifonnity of content, the principal peakin
the chromatogram obtainedwithsolution (I) has the same
retention time as the principal peak in the chromatogram
obtained with solution (2).

TESTS
Dissolution

For tablets containing less than 100 11K of
leuonorgestrel
Comply with the requirements forMonographs of the British
Pharmacopoeia in the dissolution test for tablets and capmles,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 75 revolutions
per minute,

(b) Use 500 mL of O.OIM hydrochloric acid, at a temperature
of 37°, as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendixill D, using me following solutions.
(I) After 30 minutes withdraw a sample of the medium and
filter. Dilute the filtrate, with O.OIM hydrochlori< acid if
necessary, to producea solutionexpected to contain
0.000006% wlv of Levonorgesrrel.

(2) 0.000006% wlv of lewnorges,re1 BPCRS in dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

----(a)-Use-a-stainless-steel_column_(15_cm_x_4.6_mm)_packed__-"'''-'"-"~...,,,,,-,,,,",,,,,,," _
with octadecylsilyl silica gelfor chroma«Jgraphy (5 urn)
(Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(e) Use a flow rate of 1.3 mL per minute.
(d} Use an ambient column temperature.

(e) Use a detection wavelength of 220 nm.

(I) Inject 500 ~L of each solution.

MOBILE PHASE

50 volumes of acetonitrile and 50 volumes of water.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (2), the column efficiency, determined on the
peakdue to levonorgestrel is at least5000 theoretical plates
per metre.

DETERMINATION OF CONTENT

Calculate the total contentof Cz1H280Z in the mediumfrom
the chromatograms obtained and using the declared Content
of C21H,.O, in lewnorgestrel BPCRS.
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Acdon and use
Progestogen.

Levonorgestrel and Ethinylestradiol
Tablets

DEFINITION
Levonorgestrel and Ethinylestradiol Tabletscontain
Levonorgestrel and Ethinylestradiol.

The tablets comply with the requirements statedunder Tablets and
Wlih thefollowing requirements. ForLevonorgesrrel and
Ethinylestradiol Tablets presented in 21-day or 28-day calendar
p(J(;ks, apply the requirements separately 10 tablets of each
combination of different proportionsJ by weight, of theactiue
ingredients. Where applicable, disregard,any tablets that contain
no aaiveingredient (ploabo tablets).

Content of levonorgestrel, C21H2S02
90.0 to 110.0% of the stated amount.

Content of ethlnylestradlol, <;'011,,0,
90.0 to 110.0% of the stated amount.

IDENTIFICATION
Carry out the method for thin-layer chromalQgraphy,
Appendix III A, usingthe following solutions.
.(1) Extract 15 powdered tablets with 30 mL of oatone, filter,
evaporate to dryness and dissolve the residue in 1 mL of
chlorafann.
(2) 0.075% wlv of IevonorgesrreJ BPCRS in chlorafonn.
(3) 0.045% wlv of ethinylestradiol BPCRS in chlorofonn.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel OF,,...
(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 cm. Develop the chromatograms
twice, drying the plates between developments.
(e) After removal of the plate, dryin air and examine under
ulsraviolet ligh. (254 nm).

(I) Spray the plate with a 2% wlv solution of loIuene-p-suifonic
acid in water and heat at 105° for 10 minutes and examine
under ullravioletlight (365 nm).

MOBILE PHASE

I volume of methanol and 99 volumes of chlorofann.

CONFIRMATION

By the first method of visualisation:
one of the principal spots in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution(2) and the otherprincipal spot
corresponds to that in the chromatogram obtained with
solution (3).

By the second method of visualisation:
the spots corresponding to levonorgestrel and ethinylesttadiol
appear as blue spots.

Unifonnlty of content
Prepare the following stocksolutions usinga mixture of
40 volwnes of water and 60 volumes of acetonitrile.
Solution A 0.0625% wlv of IevonorgesrreJ BPCRS.

Solution B 0.025% of elhinylestradiol BPCRS.

Solution C 0.020% wlv of 2-hydroxybiphenyl (internal
standard).

Solution D Dilute I mL of solution C to 20 mL with the
solventmixture.

(I) Inject 200 ~L of each solution.

(g) AIlow the chromatography to proceed for twice the
retention time of levonorgestreJ.

.\IOBILE PHASE

100 volumes of methanol, 240 volumes of tu:elOnim"le and
500 volumes of water.

SYSTEM SUITABILITY

The lest is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
ethinylestradiol and levonorgestrel is at least 12.0.

LIMITS

In the chromatogram obtained with solution (1):
the area of any secondary peak is not greater than the area of
the principal peak in me chromatogramobtained with
solution (2) (1%);

the sum of the areas of any such peaksis not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%).

Disregard anypeak with an area less than the area of the
principal peakin the chromatogram obtained with solution
(4) (0.1%).

Uniformity of content
Tablets containing less than 2 mg and/or less than 2% wlw
of Levonorgestrel complywith the requirements stated under
Tablets using the following method of analysis. Carry out the
method for liquid chromatography, Appendix ill D, using the
following solutions.
(I) To I tablet add 5 mL of the mobile phase, dispersewith
the aid of ultrasound for 45 minutes, shaking every
15 minutes, centrifuge and dilute the clearsupernatant liquid
with the mobilephase, if necessary, to produce a solution
expected to contain0.0006% wlv of levonorgestreJ.
(2) 0.0006% wlv of levonorgesrreJ BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
(For tablets containing less than 100 ~g of levonorgestrel)
may be used with an injection volume of 25 ).tL.

MOBILE PHASE

____5_0-"0Iwoes_oLacelOnitrikand_5_Qy_olwo~"'= __"'_____"_--'-----------------1

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the column efficiemy, determined on the
peak due to levonorgesttel is at least5000 theoretical plates
per metre.

DETERMINATION OF CONTENT

Calculate the contentof C2IH2802 in each tablet usingthe
declared contentof C21H2S02 in lewnorgestrel BPCRS.

ASSAY
Use the average of the individual results determined in me
test for Unifonnityof content.

IMPURITIES
The impurities limitedby the requirements of this
monograph inetude those listed under LevonorgestreJ.
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Tablets containing Jess than 2 mg and/or less than 2% w/w
of Levonorgesrrel or less than 2 mg and/or less than 2% w/w
of Ethinylestradiol comply with the requirements stated
under Tablets using the following method of analysis. Carry
out the method for liquidchromatography, Appendix III D,
using the following solutions.

(1) Add 4 mL of solution D to one tablet, heat at 60° in an
ultrasonic bath for 25 minutes, shake and repeat the
ultrasound treatment. Cool, centrifuge and use the clear
supernatant liquid.

(2) Mix the volumes of solutions A and B specified in the
table with 5 mL of solution C and dilute to 100 mL with a
mixture of 40 volumes of waterand 60 volumes of acewnitn"le.

Conrenr of Volume of

Levonorgesrrel Iithiuytoestmdiol Solution A Solution B

~g ~g ml ml

250 50 10.0 5.0

250 30 10.0 3.0

150 30 6.0 3.0

125 30 5.0 3.0

75 40 3.0 4.0

50 30 2.0 3.0

IDENfIFICATION
In the Assay, record the UV spectrum of me principal peak
in the chromatograms obtained with solutions (1) and (2)
with a diode array detector in the range of 2JO to 400 nm.

The UV spectrum of the principal peak in the chromatogram
obtained with solution (I) is similar to that of me peak in the
chromatogram obtained with solution (2);

the retention time of the principal peak in the chromatogram
obtained with solution (1) is sUniiar to that of me peak in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquid chromawgraphy,
Appendix m D, using the following solutions prepared in me
mobile phase and protected from light.

(1) Dilute, ifnecessary, a weighed quantity of me oral
solution with sufficient mobile phase to produce a solution
containing the equivalent of 0.0005% wlv of anhydrous
levothyroxine sodium.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.000015% wlv of liothyronine sodium EPCRS.
(4) 0.0005% wlv of levothyroxine sodium EPCRS and
0.0005% wlv of liothyronine sadium EPCRS.
(5) Dilute I volume of solution (2) to 10 volumes.

Action and use
Thyroid hormone replacement.

Levothyroxine Oral Solution

ASSAY
For both levonorgestrel and ethinylestradiol use the average
of the individual results determined in the test for Uniformity
of content.

DEFINITION
Levothyroxine Oral Solution is a solution of Levothyroxine
Sodiwn in a suitable aqueous vehicle.

The oralsolution complies with the requirements Slated underOral
Liquids and with thejollowing requimnems.

Content of anhydrous 1evothyroxine sodium,
C"H,oL.NNaO,
90.0 to 105.0% of the stated amount.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mrn) packed
with oetadecylsilyl silica gelfor chromatography (5 pm) (Hypersil
ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 215 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

49 volumes of aceumim·'e and 51 volumes of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with cyanosilyl silica gelfor chromatography (5 urn) (Microsorb
CN is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 40°,

(e) Use a detection wavelength of 225 om.

(I) Inject 100 ~L of each solution.

(g) Allow the chromatography [0 proceed for 5 times the
retention time of levothyroxine.

MOBILE PHASE

DETERMINATION OF CONTENT 5 volumes of orthophosphoric add, 300 volumes of acetonitrile
-----ealculate-the-content-of-GZIH2ij02-and-of-GwHz40z-in-each__and-700_volumes_of-water.

tablet using the declared content of C:2tHuOz in When the chromatograms are recorded under the prescribed
Ieuonorgestrel BPCRS and the declared content of ~oH2402 conditions, the relative retention with reference to
in ethinylestradiol BPCRS. levothyroxine (retention time about 6 minutes) for

Iiothyronine is about 2.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
Ievothyroxine and liothyronine is at least 4.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to liothyronine
(impurity A) is not greater than the area of the principal peak
in the chromatogram obtained with solution (3) (3.0%);

the area of any other seamdary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (1.0%);

the sum of the areas of all secondary peaks, oilier than the
peak due to llothyronlne, is not greater than the area of the
principal peak in the chromatogram obtained with solution
(2) (1.0%).
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Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D using the following solutions prepared in
solution A and protected from light.

Solution A Equal volumes of methanol and O.IM sodium
hydroxide.
(1) Dilute, if necessary, a weighed quantity of the oral
solution with sufficient solution A to produce a solution
containing the equivalent of 0.0005% w/v of anhydrous
levothyroxine sodium.

(2) 0.00056% wlv of levolhyroxine sodium EPCRS.
(3) 0.0005% wlv of liothyronine sodium EPCRS and
0.0005% wlv of lewlhyroxine sodium EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with cyanosi/yl silica gelfor chromawgraphy (5 urn) (Spherisorb
S5 CN is suitable).
(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 225 run.

(!) Inject 20 ~L of each solution.

MOBILE PHASE

5 volumes of onhophosphoric acid, 300 volumes of acetonitrile
and 700 volumes of water.
When the chromatograms are recorded under the prescribed
conditions, the retention time of levothyroxine is about
4 minutes.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolutitm between the peaks due to
liothyronine and levothyroxine is at least 4.0.

DETERMINATION OF CONTENT

Determine the weighl permL of the oral solution,
-- ----Appendix VGrand cweulatemrcOfilem-of

CI5HlOI4NNa04J weight in volume, using the declared
content of C15HI04 NNaO. in lewthyroxine sodium EPCRS.

STORAGE
Levothyroxine Oral Solution should be protected from light,

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous levothyroxine sodium.

LW'URITIES
The impurities limited by the requirements of this
monograph include impurity A listed under Levothyroxine
Sodium.

Levothyroxine Preparations 111-895

Levothyroxine Tablets
Action and use
Thyroid hormone replacement.

DEFINITION
Levothyroxine Tablets contain Levothyroxine Sodium.

The tablets comply with the requirements stated under Tablets and
with thefollow;ng requirements.

PRODUCTION
Levothyroxine Sodium used in the formulation of
Levothyroxine Tablets exists primarily in its most stable
form, a crystalline pentahydrate.

Care should be taken during manufacture to avoid exposure
to higher temperatures (> 50°) or very low humidities.

Content of anhydrous levothyroxine sodium,
ClsHloI.NNaO.
90.0 to 105.0% of the slated amount.

IDENTIFICATION
A. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the peak in the chromatogram obtained with
solution (2).

B. To a quantity of the powdered tablets containing the
equivalent of 0.5 mg of anhydrous levothyroxine sodium add
a mixture of 3 ml of elhanol (50%) and 0.2 mL of
hydrochloric add, boil gently for 30 seconds, cool, filter, add
0.1 mL of a 10% wlv solution of sodium nicn"u and boil;
a yellow colour is produced. Cool and make alkaline with
5M ammonia; the solution becomes orange.

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix XII Bl.

Plastic containers must nOI be usedto prepare and store solUlions.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 100 revolutions
per minute.

(b) Use 500 mL of water, at a temperature of 37°, as the
medium.

(c) For tablets containing the equivalent of 25 J.tg or less of
anhydrous levothyroxine sodium, place two tablets in the
dissolution vessel; for tablets containing more than the
equivalent of 25 pg of anhydrous levothyroxine sodium, place
one tablet in the dissolution vessel.

PROCEDURE

Carry out the method for liquidchromawgraphy,
,Appendix III D, using the following solutions.

(1) After 45 minutes withdraw a 5 mL sample of the
medium and centrifuge, dilute with sufficient of the
dissolution medium, if necessary, to produce a solution
expected to contain 0.00001% wlv of Levothyroxine Sodium.
To a 5 mL aliquot add 200 pL ofO.IM sodium hydroxide and
125 pL of a 2% vlv solution of diethylamine.
(2) To 5 mL of 0.00001% wlv /evolhyroxine sodium EPCRS
in O.OOIM sodium hydroxide add 200 ~L ofO.lm sodium
hydroxide and 125 ~L of a 2% vlv solution of diethylamine
and mix.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15.0 em x 4.6 mm) packed
with nitrile silica gelfor chromatography (5 urn) (SpherisoIb S5
CN is suitable).

www.webofpharma.com



111-896 Lidocaine Preparations 2022

For tablets conta,ning the eouiuatent of2 mg or more
and 2% w1w or more of anhydrous Ieuothyroxine
sodium
Weigh and powder 20 tablets. Carry out the method for
liquidchromawgrophy, Appendix III D. Prepare a mixture of
equalvolumes of methanol and O.lM sodium hydroxide (solvent
A).
(I) Disperse with the aid of ultrasound for 10 minutes a
quantity of the powdered tablets containing me equivalent of
0.1 mg of anhydrous levothyroxine sodium with 8 mL of
solvent A. Shake for 2 minutes, cool) add sufficient solvent A
to produce 10 mL, mix) filter through glassmicrofibre filter
paper (Whatman GF/C is suitable) and use the filtrate.
(2) 0.001% wlv of levothyroxine sodium EPCRS in solvent A.

(3) 0.0005% w/v of Iwthyronine sodium EPCRS and
0.0005% w/v of Ievothyroxine sodium EPCRS in solvent A

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Unifonnity
of contentmaybe used.

SYSTEM SUITABILITY

The assay is not valid unless) in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaks is ar least4.0.

DETERMINATION OF CONTENT

Calculate me contentof Cl'iHICIltNNa04 in the tablets using
the declared contentof CI5Hlol'4NNa04 in lewlhyroxine
sodium EPCRS.

STORAGE
Levothyroxine Tablets should be protected from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amountof anhydrous levothyroxine sodium.

Lidocaine Gel
Action and use
Local anaesthetic; ClassI antiarrhythmic.

IDENTIFICATION
To a quantity of the gel containing the equivalent of 80 mg
of anhydrous lidocaine hydrochloride add 4 mL of
hydrochloric acidand heat on a water bath for 10 minutes.
Allowto cool) transfer to a separating funnel with the aid of
20 mL of water) add 5M sodium hydroxide untilprecipitation is
completeand extract with two 20-mL quantities of
chloroform. Filter the chlorofonn extracts through anhydrous
sodium sulfate and evaporate the filtrate to dryness on a water
bathusing a current of nitrogen. The residue complies with
the following tests.

A. The infrared absorption spectrum) Appendix IT A, is
concordant with the reference spectrum of lidocaine (RS 202).

----- -----DEFINITlON-------

Lidocaine Gel is a sterile solution of Lidocaine
Hydrochloride Monohydrate in a suitable water-miscible
basis.
The gelcomplies with the requiremmu stated underTopical Semi
solid Preparations and with thefoUowing requirements.

Content of anhydrous lidocaine hydrochloride,
C•.,H"N,O,HCI
95.0 to 105.0% of the stated amount.

(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 40".

(e) Use a detection wavelength of 225 om.
(I) Inject 150 ~L of each solution.

MOBILE PHASE

5 volumes of ortlwphosplwric acid, 300 volumes of
auronitrik RJ and 700 volumes of water.

DETERMINATION OF CONTENT

Calculate the total contentof levothyroxine sodium,
C1sH1OI.tNNa04' in the medium from the chromatograms
obtained and using the declared contentof C1sH1olt,NNaO"
in I""othyroxine sodium EPCRS.

MOBILE PHASE

5 volumes of orthophosphmic acid) 300 volumes of aceton;nile
and 700 volumes of water.

DETERMINATION OF CONTENT

Calculate the contentof C15HlOltNNaO" in each tablet
using the declared contentof CI5HloI4NNa04 in
letIOthyroxine sodium EPCRS.

ASSAY
For tablets containing the equiualent of less than 2 mg
and/or less than 2% wlw ofanhydrous levotityroxine
sodium
Use the average of the individual results determined in the
testfor Uniformity of content.

liMITS

The amount of levothyroxine released is not less than 75%
(Q) of the stated amount.

Uniformity of content
Comply with the requirements statedunder Tablets using the
following method of analysis. Cany out the method for liquid
chromatography, Appendix ill D, using the following
solutions.
(1) Add sufficient 0.05M sodium hydroxide to one tablet to
produce a solution containing the equivalent of about 6 ug
permL of anhydrous levothyroxine sodium, mix with the aid
of ultrasound until the tablet is fully dispersed, cool and
shake for2 minutes. Add sufficient 0.05M sodium hydroxide to
produce a solution containing the equivalent of 0.0004% wlv
of anhydrous levothyroxine sodium) filter through glass
microlibre filter (Whattnan GF/C is suitable) and use the
filtrate.
(2) 0.0004% wlv of letIOthyroxin< sodium EPCRS in
0.05M sodium hydroxide.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with nitrile SIlica gelfor chromawgrophy (5 JlSII) (Nucleosil 5
CN is suitable).

(b) Use isocratic elutionand the mobile phase described
below.

--------- - ------_._---

(c) Use a flow rate of I mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 225 nm.

(I) Inject 20 ~L of each solution.
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B. Dissolve 20 mg in I mL of ethanol(96%), add 0.5 mL of
a 10% wlv solution of cobalt(lJ) chloride and 0.5 mL of
5M sodium hydroxide and shake for 2 minutes. A bluish-green
precipitate is produced.
C. Dissolve 40 mg in 5 mL of a 1% wlvsoJution of cetrimidt
and add 1 mL of 5M sodium hydroxide and 1 mL of bromine
water. A yellow colour is produced.

TESTS
2,6-Dimethylaniline
Mix a quantity of the gel containingthe equivalent of 15 mg
of anhydrous lidocaine hydrochloride with sufficient_water to
produce 3 mL using a rotary vortex mixer. To 2 mL of me
resulting solution add 1 mL of a freshly prepared 1% wlv
solution of 4-dimethyl-aminobenzaldehyde in methanol) mix
thoroughly using a rotary vortexmixer, add 2 mL of glacial
acetic add and allow to stand for 10 minutes. The yellow
colour producedis not more intense than that obtained using
a mixture of 2 mL of a solution of 2,6-dimethylaniline in
methanol containing 2 Ilg per mL in place of the solution of
the gel.

Sterility
Complies with the us, forsterility, Appendix XVI A.

ASSAY
Disperse a quantity containingthe equivalent of 10 mg of
anhydrous lidocaine hydrochloride in 20 mL of water.
Add 5 mL of acetate bufferpH 1.8, 120 mL of chloroform and
5 mL of dimethyl yellow and oracetblue 2R solution and titrate
with 0.005M dioayl sodium sulfosuccinate VS, swirling
vigorously. Near the end point add the titrant dropwise and,
aftereach addition, swirl vigorously, allow to separate and
swirl gentlyfor 5 seconds. The end point is indicated when
the colour of the chloroform layerchangesfrom greento
pinkish-grey. Repeat the operation without the preparation
being examined. The difference between the titrations
represents the amount of dioctyl sodiwn sulfosuccinate
required. Each mL of 0.005M dio<ryI sodium sul.fosuccinate VS
is equivalent to 1.354mg of Cl4HnN20JHCI. Determine
the weigh'per mL of the gel, Appendix V G, and calculate the
percentage of C14H22N20JHCI, weight in volume.

STORAGE
LidocaineGel should be stored in accordance with the

---m=a=nwacturer'sinstructioDS.

LABELLING
The quantity of active ingredent is stated in termsof the
equivalent amount of anhydrous lidocaine hydrochloride.

Lidocaine Injection
Action and use
Local anaesthetic; Class I antiarrhythmic.

DEFINITION
LidocaineInjection is a sterile solution of Lidocaine
Hydrochloride Monobydrate in Water· for Injections.
The injeca"on complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of lidocaine hydrochloride monohydrate,
C •..HzzNzO,HCI,HzO
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Make a volume containing 0.1 g of Lidocaine
Hydrochloride Monohydrate alkaline with 51\1 sodium
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hydroxide, filter, wash the residue withwater, dissolve it in
1 mL of ethanol (96%), add 0.5 rnL ofa 10% wlv solution of
coba/tllt) chloride and shake for 2 minutes. A bluish-green
precipitate is produced.
B. To a volume containing O.l g of Lidocaine Hydrochloride
add 10 mL ofpicric acid solution RI. The melting point of the
precipitate, afterwashing with water and drying at 105°, is
about 229 0

, Appendix V A.

C. Yields the reactions characteristic of chlorides,
Appendix VI.

2,6-Dimethylanillne
To a volume of the injection containing 25 mg of Lidocaine
Hydrochloride Monohydrate add waterif necessary to
produce 10 mL, add 2M sodium hydroxide until the solutionis
justalkaline and extract with three 5 mL quantities of
chlor%nn. Dry the combined chloroform extracts over
anhydrous sodium sulfate, filter, wash witha further 5 mL of
chlorofann and evaporate the filtrate to dryness at a pressure
of 2 kPa. Dissolve the residue in 2 mL of methanol, add
1 mL of a 1% w/v solution of 4-dimethy/aminobenzaldehyde in
methanol and 2 mL of glacial acetic acidand aUow to stand at
room temperature for 10 minutes. Any yeUow colour
produced is not more intense thanthe colour obtained by
repeating the operation using 10 mL of a solutionof
2,6-dimethylaniJine in watercontaining 1 pg permL in place
of the injection (400 ppm).

ASSAY
Make a quantity containing O.l g of Lidocaine Hydrochloride
Monohydrate alkaline with 2M sodium hydroxide and extract
with three20 mL quantities of ch/orofoml) washing each
extract with the same 10 mL of waler. Filterthe washed
extracts through a filterpaper moistened with ch/orofomr and
wash the filter with 10 mL of chloroform. Add the washings to
the filtrate and carry out MethodI for non-aqueous titration,
Appendix VIII A, using O.OlM perchloric acid VS as titrant
and crysud violetsolution as indicator. Each mL of O.02M
perchloric acid VS is equivalent to 5.776 rng of C'4HzzNzO,
HCI,HzO.

NOTE: This monograph has been developed to WIler unliunsed
formulations.

Action and use
Intraocular anaesthetic.

DEFINITION
LidocaineIntraocular Injection is a sterile) isotonic solution
of LidocaineHydrochloride Monohydrate in a suitable
diluent. It is supplied as a ready-to-use solution.
The injection complies with therequirements statedunder
Parenteral Preparations and with thefollowing requirements.
Where appropriate, the injection also complits with the
requirements statedunder Unlicensed Medicines.

Content of lidocaine hydrochloride monohydrate,
C,..H22NzO,HCI,HzO
95.0 to 105.0% of the Slated amount.

IDENTIFICATION
A. Make a volume of the injection containing 10 mg of
Lidocaine Hydrochloride Monohydrate alkaline with
5M sodium hydroxide; filter, wash the residue with water,
dissolve it in 1 mL of ethand (96%), add 0.5 mL of a
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10% wlv solution of rohal'(lI) chloride and shake for
2 minutes. A bluish-green precipitate is produced.
B. To a volume of the injection containing 10 mg of
Lidocaine Hydrochloride Monohydrate add 10 mL ofpi<ric
acid solution RI. The melting point of the precipitate) after
washing withwaterand drying at 105°J is about 229 0

J

Appendix V A.

TESTS
Acidity or alkalinity
pH, 6.0 to 7.0, Appendix V L.

Osmolality
The osmolality of the injection is 270 to 330 mosmobkg,
Appendix V N.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D J using the following solutions in a buffer
prepared by dissolving 2.72 g ofpotassivm dihydrogen
onhophosphare and 1.01 g of sodium hepumesuljonate in
1000 mL of waterand adjusting the pH to 3.0 with
onhophosphoric acid (solution A).

(1) Dilute a volume of the injection to contain 0.2% wlvof
Lidocaine Hydrochloride Monohydrate.

(2) 0.0004% wlv of Z,6-dimethyianih'lC.
(3) Dilute I volume of solution (I) '0 100 volumes and
further dilute 1 volume to 5 volumes.
(4) Mix 1 volume of a 0.2% w/v solution of lidocaine
hydrochloride BPCRS with 5 volumes of solution (2) and
dilute to 10 volumes.

CHROMATOGRAPmC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 rom) packed
with oc'adecyltilyl silica gelfor chromatography (5 J1III) (Luna
CIS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(e) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 263 om.

(0 Inject 20 ~L of each solution.

MOBILE PHASE

30 volumes of acetonittiie and 70 volumes of solution A.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (4) shows a peakdue to lidocaine (retention time
about 6 minutes) and a peakdue to 2,6-dimethylaniline with
a retention relative to lidocaine of about 2.35.

UMITS

In the chromatogram obtained with solution (I):
the area of anypeak corresponding to 2,6-dimethylaniline is
not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.2%);

the area of any other secondary peak is not greater thanthe
area of the principal peakin thechromatogram obtained with
solution (3) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than 10 times the area of the principal peak in the
chromatogram obtained with solution (3) (2.0%).

Disregard any peakwith an area Jess than0.25 times the area
of the principal peak in the chromatogram obtained with
solution (3) (0.05%).
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ASSAY
Carry out themethod for liquid chromatography,
Appendix ill D, using the following solutions in solutionA
described underRelated substances.
(1) Dilute a volumeof the injection to contain 0.2% wlv of
Lidocaine Hydrochloride Monohydrate.

(2) 0.2% wlv of lidocaine hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the column efficiency, determined on the
peakdue to lidocaine is at least 2000 theoretical plates,

DETERt\-lINATION OF CONTENT

Calculate the contentof C14H22N20,HCI,H20 in the
injection using the declared content of Cl4H22N20,HCIJH20
in lidocaine hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include 2,6-dimethylaniline.

Lidocaine Ointment
Action and use
Local anaesthetic; ClassI antiarrhythmic.

DEFINITION
Lidocaine Ointment contains Lidocaine in a suitable
hydrophilic basis.

Theointment romplies with the requirements statedunder Topical
Semi-solid Preparations and with thefollowing requirements.

Content of lidocaine, C1.JinNzO
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Warm a quantity of the ointment containing about25 mg of
Lidocaine until the basishasmelted, add 1 mL of saturated
sodium chloride solution and 0.2 mL of 1M sadium hydroxide
and cool. Add 5 mL of ether, shake vigorously for 1 minute
and allowthe layers to separate. Filterthe etherlayer through
anhydrous sodium sulfate andevaporate the ether to dryness.
Dissolve the residue in the minimum volume of chloroform
JR, apply the solution directly '0 a sadium chloride disc and
allow the solvent to evaporate. The infrared absorpu·on
spectrum of the resulting thin film, Appendix II A, is
concordant with the referena spectrum of lidocaine (RS 405).

2,6-IIlmethylaIt1lUle
Carry out the method for liquid chromatography,
Appendix III DJ usingthe following solutions.
(I) Dissolve a quantity of the ointment containing 50 mg of
Lidocaine in the mobilephase,dilute to 50 mL with the
mobile phaseand dilute 1 volume of thissolution to
10 volumes with the mobile phase.
(2) Dilute a 0.1% w/v solution of 2,6-Jimelhylaniline in
methanol with the mobilephase to produce a solution
containing 0.04 ug per mL of 2,6-dimethyl~ine.

(3) Mix equal volumes ofa 0.01% wlv solution of
lidocaine BPCRS in the mobile phase with a 0.005% wlv
solution of 2,6-dimuhylanih"ne in the mobilephase.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (15 ern x 4.6 rom) packed
with oCloduylsilyl silica gelfor chromatagraphy (5 urn) (Apex
ODS 2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 0.8 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of230 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

35 volwnes of a phosphate buffer pH 8.0 prepared by adding
a 0.408% wlv solution ofpotassium dihydrogen orthophosphale
to a suitable volume of a 0.685% wlvsolution of dipotassium
hydrogen orthophosphate until pH 8.0 is attained and
65 volumes of methanol.
The chromatogram obtainedwithsolution (3) shows a peak
due to lidocaine and a peak due to 2,6-dimethylaniline with a
retention time relative to lidocaine of about 0.5.

LIMITS

In the chromatogram obtained with solution (J), the area of
anypeak corresponding to 2,6-dimethylaniline is not greater
than the area of the peak in the chromatogram obtained with
solution (2) (400 ppm).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(1) Dissolve a quantity of the ointment containing 50 mg of
Lidocaine in the mobile phase,dilute to 50 mL with the
mobile phaseand dilute 1 volume of this solutionto
10 volumes with the mobile phase.
(2) 0.010% wlv of lidocaine BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under
2,6-Dimethylaniline may be used.

DETERM.INATLON OF CONTENT

Calculate the contentof CI4.H22N20 in the ointmentusing
the declared contentof Cl4H22N20 in lidocaine BPCRS.

Lidocaine Sterile Solution
Sterile Lidocaine Solution
Lidocaine Sterile Cutaneous Solution

Action and use
Local anaesthetic; ClassI antiarrhythmic.

DEFINITION
Lidocaine Sterile Solution is a sterile cutaneous solution.
It contains Lidocaine Hydrochloride Monohydrate in Purified
Water.
Thesolution complies with the requirements statedunder Liquids
for Cutan""", Applka.on and with thefollowing requirements.

Content of lidocaine hydrochloride monohydrate,
C,.,H"N,O,HCI,H,O
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Make a volumecontaining 0.1 g of Lidocaine
Hydrochloride Monohydrate alkaline with 5M sodium
hydroxide, filter, wash the residue withwater, dissolve it in
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I mL of ethanol (96%), add 05 mL of a 10% wlv solution of
cobalt(IO chloride and shake for 2 minutes. A bluish-green
precipitate is produced.
B. To a volume containing 0.1 g of Lidocaine Hydrochloride
Monohydrate add 10 mL ofpicric acid ,olu.on RI.
The melting poim of theprecipitate, after washing withwater
and drying at 105°, is about229°, Appendix V A.

C. Yields the reactions characteristic of chlorides,
Appeudix VI.

2,6-Dimethylanlline
Dilute the solutionto contain 0.25% wlv of Lidocaine
Hydrochloride Monohydrate. To 10 mL of this solution add
2M sodium hydroxide until the solution is just alkaline and
extract with three 5 mL quantities of ch/orofimn, dry the
combined chloroform extracts overanhydrous sodium sulfate,
filter, washwilh a further 5 mL of ch/orofonn and evaporate
the filtrate to dryness at a pressure of 2 kPa. Dissolve the
residue in 2 mL of methanol, add 1 mL of a 1% wlv solution
of 4-dimethyiaminolJenzaldehyde in methanol and 2 mL of
glacialacetic acid and allowto stand at room temperature for
10 minutes. Any yellowcolourproduced is not more intense
than the colourobtained by repeating the operation using
10 mL of a solutionof 2,6-dimelhylam'line in watercontaining
1 pg per mL in placeof the solution being examined
(400 ppm).

TESTS
Sterility
Complies with the testfor ,terilily, Appendix XVI A.

ASSAY
Make a quantity containing 0.1 g of Lidocaine Hydrochloride
Monohydrate alkalinewith 2M sodium hydroxide and extract
with three20 mL quantities of chlorofonn, washing each
extract with the same 10 mL of water. Filterthe washed
extracts through a filter paper moistened with chlorofonn and
wash the Iilter with 10 mL of chlorofonn. Add the washings to
the filtrate and carry out MethodI for non-aqueous titration,
Appendix VIII A, using O.02M perchloric acid VS as titrant
and crystal violetsolution as indicator. Each mL of O.02M
perchlori< acid VS is equivalent to 5.776 mg of C1.H"N,O,
HCl,H,O.

Lidocaine and Adrenaline Injection /
Lidocaine and Epinephrine Injection
Action and use
Local anaesthetic + classI antiarrhythmic; adrenoceptor
agonist.

DEFINITION
Lidocaine andAdrenaline Injection is a sterile solution of
Lidocaine HydrocWoride Monohydrate and Adrenaline Acid
Tartrate in Water forInjections.
The injection complies with the requirements statedunder
Parenteral Preparations and wilh thefollQWing requirements.

Content of lidocaine hydrochloride monohydrate,
C1.,H"N,O,HCl,H,O
95.0 to 105.0% of the stated amount.

Content of adrenalIne, e"H,,NO,
875 to 1125% of the stated amount.

CHARACTERISTICS
A colourless solution.
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IDENTIFICATION
A. Carry OUt the method for thin-layer chromatography,
Appendix ill A, using the following solutions in water.
(1) Dilute a quantity of the injection, if necessary, (0 produce
a solution containing 0.2% wlv ofUdocaine Hydrochloride
Monohydrate.

(2) 0.2% wlv of lidocaine hydro<hloride BPCRS.

(3) 0.2% wlv of each of lidocaine !Iydrochloride BPCRS and
bupivacaine hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel precoated plate (Merck silica gel 60G
plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 ern.
(e) After removal of the plate, dry it in a current of cold air,
heat at J100 for 1 hour, place the hot plate in a tank of
chlorine gas prepared by me addition of hydrochlork acid to a
5% w/v solution of potassium pmnanganate contained in a
beaker placed in the tank and aUow to stand for 2 minutes.
Dey the plate in a current of cold air until an area of the
plate below the line of application gives at most a very faint
blue colour with a 0.5% wlvsolution of potassium iodide in
starch mucilage; avoid prolonged exposure to cold air. Spray
the plate with a 0.5% wlv solution of potassium iodide in starch
mucilage.

MOBILE PHASE

5 volumes of methanol and 95 volumes of di<hloromeliJane.

SYSTEM SUlTABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated principal spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay for adrenaline, the chromatogram obtained
with solution (1) shows a peak with the same retention time
as the principal peak in the chromatogram obtained with

---solution-(2)~.------ _

Acidity
pH, 3.0 to 4.5, Appendix V L.

ASSAY
For lidocaine hydrochloride monohydrate
Make a quantity containing 0.1 g of Lidocaine Hydrochloride
Monohydrate alkaline with 2M sodium hydroxide and extract
with three 20-mL quantities of chloroform, washing each
extract with the same 10 mL of water. Filter the washed
extracts through a filter paper moistened with chlar%nn and
wash the filter with 10 mL of chloroform. Add the washings' to
the filtrate and carry out Method I for non-aqueous titration,
Appendix VITIA, using O. 02M perchloric acid VS as titrant
and crystal violet solution as indicator. Each mL of O.02M
perch/uric acid VS is equivalent 10 5.116 mg of C"H22N20,

HCI,H20.

For adrenaline
Prepare a solution by adding 8.0 g of tetramethylammonium
hydrogen sulfate, 2.2 g of sodium heptanesulfonate and 2 mL of
O.IM dirodium edetare to a mixture of 900 mL of Waltr and
100 mL of methanol, adjust the pH to 3.5 using 1M sodium
hydroxide and filter through glass microfibre paper under
reduced pressure (solution A).
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Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Dilute the injection with solution A, if necessary, to
contain 0.0005% wlv of adrenaline and dilute 5 mL of the
resulting solution to 10 mL with solution A.

(2) Dilute 5 mL ofa 0.001% wlv solution of adrenaline acid
tartrate BPCRS to 10 mL with solution A.

(3) Mix 5 mL of solution (2) with 5 mL of a 0.00I % wlv
solution of noradrenaline acid tartrate in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-eapped ocladecylsi!yl silica gelfor chromalography
(5 pm) (Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobile phase descnbed
below.

(c) Use a Dow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 205 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

A solution prepared by adding 4.0 g of tetramethylammonium
hydrogen sulfale, 1.1 g of sodium heptanesulfonate and 2 mL of
0.1M dirodium edetate to a mixture of950 mL of water and
50 mL of methanol and adjusting the pH to 3.5 with
1Msodium hydroxide.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of C9H13N03 in the injection using the
declared content of C9H13N0.3 in adrenaline acid
lartrale BPCRS.

STORAGE
Lidocaine and Adrenaline Injection should be protected from
light.

LABELLING
The quantity of Adrenaline Acid Tartrate is stated in terms
of the equivalent amount of actrenaliiie(epineplUiiie)'-.---------1

Lidocaine and Chlorhexidine Gel
Action and use
Local anaesthetic; class I antiarrhythmic and antiseptic.

DEFINITION
Lidocaine and Chlorhexidine Gel is a sterile solution of
Lidocaine Hydrochloride Monohydrate containing 0.25% vlv
of CWorhexidine Gluconate Solution in a suitable water
miscible basis.

The gelcomplies wilh the requirements Staled underTopical Semi
solid Prepararions and Wlih thefollowing requirements.

Content of anhydrous lidocaine hydrochloride,
C 14H2,N20,HCI

95.0 to 105.0% of the stated amount.

Content of chlorhexidine gluconate solution
0.225 to 0.215% v/v.
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IDENTIFICATION
To a quantity of the gel containing the equivalent of 80 mg
of anhydrous lidocaine hydrochloride add 4 mL of
hydrochloric add and heat on a water bath for 10 minutes.
Allow to cool, transfer to a separating funnel with the aid of
20 mL of water, add 5M sodium hydroxide until precipitation is
completeand extract with two 20-mL quantities of
chloroform. Filterthe chloroform extracts through anhydrous
sodium sulfale and evaporate the filtrate to dryness on a water
bath using a current of nitrogen. The residue complies with
tests A, Band C.
A. The infrared absorption spearum, Appendix Il A, is
concordanr with the reference spectrum of lidocaine (RS 202).

B. Dissolve 20 mg in I mL of ethanol (96%), add 0.5 mL of
a 10% wlv solution of cobalt(ll) chloride and 0.5 mL of
5M sodium hydroxide and shakefor 2 minutes. A bluish-green
precipitate is produced.

C. Dissolve 40 mg in 5 mL of a 1% wlv solution of casimide
and add I mL of 5M sodium hydroxide and I mL of bromine
water. An orange colouris produced.
D. In the Assay for chlorhexidine gluconate solution, the
chromatogram obtained wirh solution (2) shows a peakwith
thesame retention time as the peakdue to cWorhexidine
acetate in the chromatogram obtained with solution (1).

TESTS
Aromatic amlnes
Not more than8 ppm of 2,6-dimethylaniline and not more
than 1.5 ppm of 4-cWoroaniline when determined in the
following manner. Cany out the method forgas
chromatography, Appendix ill B, using the following
solutions.
(I) Shake 0.2 g of the gel with 20 mL of a mixture of
20 volumes of ether and 80 volumes of hexaneand 5 mL of a
buffer solution prepared by adjusting the pH ofO.1M sodium
citrate to 5.0 with 0.2Msodium hydroxide, allow to separate
and discard the aqueous layer. Shake the organic layer with
anhydrous sodium sulfate and filter through silica-treated filter
paper (Wbatman IPS is suitable). add I 00 ~L of
heptajluorobutyric anhydride and shake for 30 seconds. Allow
me solution 10 standfor 2 minutes,add 5 mL of 0.6M sodium
hydrogen carbonate solution, shake, allowto separate and use

----the-uppedayer

(2) Dissolve 80 mg of 2,6-dimedrylanUine in 1 mL of
1M hydrochloric acidwith the aid of ultrasound, add sufficient
water to produce 100 ml., dilute 1 volume of this solution to
50 volumes with O.OIM hydrochlon'c acid and further dilute
I volume to 20 volumeswith the same solvent.Shake 2 mL
of this solution with 20 mL of a mixture of 20 volumes of
etherand 80 volumesof hexane and 5 mL of 0.6M sodium
hydrogen carbonate solution and continue in the same manner
as for solution (1) beginning at the words 'allow to separate.
(3) Dissolve 30 mg of 4-chloroaninne in 1 mL of
1M hydrochloric acidwith the aid of ultrasound, add sufficient
water to produce 200 mL and dilute I volume to 50 volumes
with the samesolvent; further dilute I volume to 20 volumes
with the samesolvent, Shake2 mL of this solution with
20 mL of a mixture of 20 volumes of ether and 80 volumes of
hexane and 5 mL of 0.6M sodium hydrogen carbonate solution
and continuein the same manner as for solution (I)
beginning at the words 'allowto separate " .".

CHROMATOGRAPHIC CONDITIONS

(a) Use a glass column (1.5 m x 4 mm) packed with acid
washed, silanised diatomaceous ,"ppon(100 to 120 mesh)
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coated with 15% w/w of cyanopropylmethylphenyl methyl
silicone fluid (OV-225 is suitable).

(b) Use nitrogen as the carrier gas at a flowrateof 50 mL per
minute.
(c) Use isothermal conditions maintained at 190°,
(d) Use an inlet temperature of 200°,
(e) Use an electron capture detector at a temperature of
270·.

(I) Inject 1 ~L of each solution.

LIMITS

In me chromatogram obtained with solution(I):
the area of any peakcorresponding to 2,6-dimemylaniline is
not greater than the area of the principal peak in the
chromatogram obtained withsolurion (2);
the area of any peak corresponding to 4-cWoroaniline is not
greater thandie area of the principal peak in me
chromatogram obtained withsolution (3).

Sterility
Complies with the test far sterility. Appendix XVI A.

ASSAY
For anhydrous Udocaine hydrochloride
Disperse a quantity containing the equivalent of 10 mg of
anhydrous lidocaine hydrochloride in 20 mL of water.
Add 5 mL of aaitale buffer pH 2.8, 120 mL of chloroform and
5 mL of dimethyl yellow and oracet blue 2R solution and titrate
with 0.005M dioctyl sodium sulfasuc<inale VS, swirling
vigorously. Near the end point add the titrant dropwise and,
after each addition, swirl vigorously, allow to separate and
swirl gentlyfor 5 seconds.The end point is indicated when
me colourof the chloroform layer changes fromgreen to
pinkish-grey. Repeat the operation without the preparation
beingexamined. The difference betweenthe titrations
represents me amountof dioctyl sodium sulfosuccinate
required. Each mL of 0.005M diocty/ sodium sulfosuceinale VS
is equivalent to 1.354 mg of CI4HnN20 ,H CI. Determine
the weight per mL of the gel, Appendix V G, and calculate me
percentage of C1.JI22N 20 ,H CI, weightin volume.

For chlorhexidine gluconate solution
Carry out the method for liquidchromatography,
ApI!endix ill D, using the followIDg.~s",o",lu"'tI",·o"n"s,,-. 1
(1) Add 5 mL of a 0.080% wlv solution of diphenylamine
{internal standard) in the mobile phase to 5 mL of a
0,070%wlv solution of chlorhexidim acetate BPCRS in the
mobilephase and dilute to 100 mL with the mobile phase.
(2) Mix 109 of the gel with sufficient of the mobile phase to
produce 100 mL.
(3) Prepare solution (3) in the same manner as solution (2)
but adding 5 mL of the internal standard solution before
diluting to 100 mL

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 nun) packed
with end-capped actadecylsilyl silica gelfar chromawgraphy
(10 urn) (Nucleosil CI8 is suitable). .

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambient column temperature,
(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ~L of each solution.
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MOBILE PHASE

O.OIM sodium ocumendforuue in methanol(73%) adjusted to
pH 3.0 with glacial acetic acid

DETERMINATION OF CONTENT

Calculate the content of C22H30ChNIO,2C6H1201 from the
declared content of C22H30CI2NIO in ch/orhexidine
acetate BPCRS. Each mg of C22H30ChN lO is equivalent [0

1.776 mg OfC22H30CI2NlO,2C6Hn07' Determine the weight
per mL of the gel, Appendix V G, and express the result as
the percentage volume in volume of Chlorhexidine Gluconate
Solution, which contains 20% wlv of
C22H3GChNIG,2C6H1207.

LABELLING
The quantity of Lidocaine Hydrochloride is stated in terms
of the equivalent amount of anhydrous lidocaine
hydrochloride.

(I) Add 10 mL of a 0.8% wiw solution of doniacontane
(internal standard) in chlorofonn to 0.1 g of lincomycin
hydrochlon"de BPCRS, dilute to 100 mL with a 2% wlv
solution of imidazole in chlorofonn and shake to dissolve. Place
4 mLofthe resulting solution in a 15-mLground-giass
stoppered centrifuge tube, add I mL of a mixture of
99 volwnes of N,O-bis(trintethylsiJyI)acetomide and I volwne
of ,rim<,hylchliJrosilane and swirl gently. Loosen the glass
stopper and heat at 65° for 30 minutes.

(2) Prepare in the same manner as solution (1) but omitting
the internal standard and using a quantity of the mixed
contents of 20 capsules containing the equivalent of 90 mg of
lincomycin in place of the Iinromycin hydrochloride BPCRS.

(3) Prepare in the same manner as solution (1) but using a
quantity of the mixed contents of 20 capsules containing the
equivalent of 90 mg of lincomycin in place of the lincomycin
hydrochliJride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a glass column (1.5 m x 3 mm) packed with acid
washed silanised diatomaceous suppon impregnated with
3% wlw of phenyl methyl silicone fluid (50% phenyl) (OV
17 is suitable) and maintained at 260°.

(b) Use helium as the carrier gas at a flow rate of about
45 mL per minute.

(c) Use an inlet temperature of 260° to 290°.

(d) Use a flame ionisation detector at a temperature of 260°
to 290°.

(e) Inject I ~L of each solution.

DETERMINATION OF CONTENT

Calculate the content of C18H3~206S in the capsules using
the declared content of C18H3~206S in lincomycin
hydrochloride BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of lincomycin.

DEFINITION
Lincomycin Injection is a sterile solution of Lincomycin
Hydrochloride in Water for Injections.

The inJection complies with the requirements stated under
Parenteral Preparations and Wlih thefolbJwing requirements.

Content ofIlncomycin, C,sH,-oN,O.S
92.5 to 107.5% of the stated amount

CHARACTERISTICS
A colourless or almost colourless solution.

IDENTIFICATION
A. Add acewne to a volume of the injection containing the
equivalent of 0.2 g of lincomycin until precipitation begins
and add a further 20 mL of acetone. Filter the precipitate,
wash with two lo-mL quantities of ace«me, dissolve the
residue in the minimum of a mixture of 4 volumes of
chloroform and 1 volume of methowl, evaporate to dryness
and dry at 60° at a pressure not exceeding 2 kPa for 4 hours.
The infrared absorption spectrum of the dried precipitate,
Appendix II A, is concordant with the reference spectrum of
lincomycin hydrochloride (RS 203).

Lincomycin Capsules
Action and use
Lincosamide antibacterial.

DEFINITION
Lincomycin Capsules contain Lincomycin Hydrochloride.

The capsules comply with the requirements stared under Capsules
and Wlih thefollowing requirements.

Content of Ilncomycln, C,.H,-oN,O.S
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract a quantity of the capsules contents containing the
equivalent of 0.2 g of lincomycin with 5 mL of a mixture of
4 volwnes of chloroform and 1 volume of memanol, filter and
evaporate the filtrate. Dissolve the oilyresidue in 1 mL of
water,add acetone until precipitation begins and add a further
20 mL of cueume. Filter the precipitate, wash with two
lo-mL quantities of aatone, dissolve the residue in a little of
the chloroform-methanol mixture, evaporate to dryness and
dry at 60° at a pressure not exceeding 2 kPa for 4 hours. Lincomycin Injection
The infrared absorpUfm spearum of the dried precipitate,

----A:ppenOiXlrA-;is concomant with-me reference spedrom of--Actlon-and-use-------
lincomycin hydrochloride (RS 203). Lincosamide antibacterial.

B. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to the trimethylsilyl derivative of lincomycin in me
chromatogram obtained with solution (I).

TESTS
Lincomycin B
Examine solution (3) as described under the Assay but
increasing the sensitivity by 8 to 10 times while recording the
peak derived from lincomycin B, which is eluted immediately
before mat derivedfrom lincomycin.

LIMITS

The area of the peak derived from lincomycin B, when
corrected for the sensitivity factor, is not more than 5% of
the area of the peak derived from lincomycin.

Water
The contents of the capsules contain not more than
7.0% wlw of water, Appendix IX C. Use 0.3 g.

ASSAY
Carry out the method for gaschromtUography,
Appendix ill B, using the following solutions.
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"5mL
250mL

45 mL
12.5 g

625 mL

STORAGE
Lincomycin Injection should be protected from light and
stored at a temperature not exceeding 30 0

•

LABELLING
The strength is stated as the equivalent amount of
lincomycin in a suitable dose-volume.

White Liniment

DEFINmON
White Liniment is a cutaneous emulsion.

White Cutaneous Emulsion

White Embrocation

Oleic Acid
Turpentine Oil
Djlute Ammonia Solution
Ammonium Chloride
Purified Water

Liothyronine Tablets
Action and use
Thyroid hormone replacement.

DEFINITION
Liothyronine Tablets contain Liothyronine Sodium.

The tablets comply with the requirements statedunder Tablets and
with the following requirements.

Content ofliothyronine sodium, ClSHllI~a04
90.0 to 110.0% of the stated amount.

IDENTIFICATION
In the Assay, the retention time of the principal peak in the
chromatogram obtained with solution (1) is the same as that
of the peak in the chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(2) shows a peak with the same retention time as the peak
due to the trimethylsilyl derivative of lincomycin in the
chromatogram obtained with solution (1).

TESTS
Acidity
pH, 3.0 to 5.5, Appendix Y L.

Lincomycin B
Examine solution (3) as described under the Assay but
increase the sensitivity by 8 to 10 times while recording me
peak derived from lincomycin BJ which is eluted immediately
before that derived from lincomycin.

LIMITS

The area of the peak derived from lincomycin B, when
corrected for the sensitivity factor, is not more than 5% of
the area of the peak derived from lincomycin.

Bacterial endotoxlns
Carry out the testfor bacterial mdotoxins, Appendix XN C.
Dilute the injection if necessary with waterBET to give a
solution containing the equivalent of 10 mg of lincomycin
per mL (solution A). The endotoxin limit concentration of
solution A is 5.0 IV per mL.

Externporaneouspreparatlon
The following directions apply.

ASSAY Mix the Oleic Acid with the Turpentine Oil. Dilute the
Carry out me method for gas chromaUJgraphy, Dilute Ammonia Solution with 45 mL of the Purified Water,
Appendix III B) using the following solutions. previously warmed, add to the oily solution and shake [0

(1) Add 10 mL ora 0.8% wlw solution of dotriaconume form an emulsion. Separately dissolve the Ammonium
(internal standard) in chloroform [0 0.1 g of lincomycin Chloride in the remainder of the Purified Water, add to the
hydrochloride BPCRS, dilute to 100 mL with a 2% wlv emulsion and mix.
solution of imidazole in chloro/ann and shake to dissolve. Place The liniment ccmplies with the requirements stated underLiquids
4 mL of the resulting solution in a l5-mL ground-glass- for Cutaneous Application and with thefollowing requirements.
stoppered cennifuge tube, add 1 mL of a mixture of Content of volatile oll
99 volumes ofN,O-bis(trimelhylsilyl)aC<lamide and I volume 24.5 to 27.5% v/w.
of nimethykhlorosi/ane and swirl gently. Loosen the glass
stopper and heat at 65° for 30 minutes. Refractive index

Of the oily liquid obtained in the Assay, 1.465 to 1.477,
(2) Prepare in the same manner as solution (1) but omining Appendix V E.
the internal standard and using the residue obtained by
evaporating to dryness I mL of a solution prepared by ASSAY
diluting a volwne of the injection containing the equivalent Acidify 100 g with 1M sulfuric add using methylorange solution
of 0.9 g of lincomycin to 10 mL with methanol in place of the as Indicator, distil in steam and collect the distillate in a
lincomycin hydrochloride BPCRS. separating funnel; occasionally separate the aqueous portion

----(-3)-Prepare-in-the-same-manner-as-solution-(-I)-but-using-the--of_the_distillate_and_return_it_to_the_flask._When_aU_thee- _
residue obtained by evaporating to dryness 1 mL of a volatile matter has been distilled, remove the aqueous portion
solution prepared by diluting a volwne of the injection of the distillate and measure the volume of the oily liquid.

containing the equivalent of 0.9 g oflincornycin to 10 mL
with methanol in place of the lincomycin hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a glass column (1.5 m x 3 mm) packed with acid
washed silaniJeJ diatomaceous support impregnated with
3% w/w of phenyl methyl silicone fluid (50% phenyl) (OY
17 is suitable) and maintained at 260°.

(b) Use helium as the carrier gas at a flow rate of about
45 mL per minute.

(c) Use an inlet temperature of 260° to 290°.

(d) Use a flame ionisation detector at a temperature of 260 0

to 290°.

(e) Inject I pL of each solution.

DETERt\UNATION OF CONTENT

Calculate the content of C18H3~206S in the injection using
the declared content of C18H3~206S in lincomycin
hydrochloride BPCRS.
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TESTS
Uniformity of content
Tabletscontaining less man 2 mg and/or less than 2% w/w
of Liothyronine complywith the requirements stated under
Tablets using the following method of analysis. Carry out the
method for liquid chromaUJgraphy, Appendix III D, using the
following solutions in O.05M sodium hydroxide.
(I) Add sufficient 0.05M sodium hydroxide to one tablet to
producea solutioncontaining about 6 J.lg per mL of
Liothyronine Sodlum, mix with the aid of ultrasound until
the tablet is fully dispersed, cool and shake for 2 minutes.
Add sufficient O.05M sodium hydroxide to produce a solution
containing 0.0004% wlv of LiothryonineSodium, filter
through glass microfibre filter paper (WhabOan GF/C is
suitable) and use the filtrate.
(2) 0.0004% wlv of liothyronine sodium EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with nitn'kSIlica gelfor chromatography (5 um) (Nucleosil 5
CN is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(e) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 225 om.
(I) Inject 20 ~L of each solution.

MOBILE PHASB

5 volumes of ort1UJphosphorU: acid, 300 volumes of aceUJ,,;trile
and 700 volumes of water.

DETBRMINATION OF CONTENT

Calculate the content of Cl,HnI3NNa04 in each tablet
using the declared content of C.5HIJI]NNa04 in liolhyronine
sodium EPCRS.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromaUJgraphy, Appendix III D, using the following
solutions in equal volumes of methanol and O.IM sodium
hydroxide (solvent A).

(I) Disperse with the aid of ultrasound for 10 minutes a
quantity of ilie powdere3tatilets containing 0~1 mg of
Liothyronine Sodium with 8 mL of solvent A. Shake for
2 minutes, cool, add sufficient solventA to produce 10 mL,
mix, filter through glassmicrofibre filter paper (Whatrnan
GF/C is suitable) and use the filtrate.

(2) 0.001 % wlv of liothyronine sodium EPCRS.

(3) 0.0005% wlv of liothyronine sodium EPCRS and
0.0005% wlv of kvothyroxine sodium BPCRS.

CHROMATOGRAPHIC cONOmONS

The chromatographic conditions described underUniformity
of contentmay be used.

SYSTBM SUITABILITY

The Assay is not valid unless the resolution factor between the
two principal peaks in the chromatogram obtained with
solution (3) is at least 4.0.

DETEMUNATION OF CONTENT

Calculate the content of CI,H ••I3NNa04 in the tablets using
peakareas and the declared contentof Cl5HuI3NNa04 in
liothyronine sodium EPCRS.

STORAGE
Liothyronine Tablets should be protected from light.

2022

Lisinopril Oral Solution
Action and use
Angiotensin converting enzyme inhibitor.

DEFINITION
Lisinopril Oral Solutionis a solution of Lisinopril Dihydrate
in a suitable aqueous vehicle.
The oralsolution complies with the requirements stated under Oral
Liquids and with thefollowing requirements.

Content of anhydrous Jisinoprll, C2IH3INjOs
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromaUJgraphy,
Appendix ill A, using the following solutions.
(1) Shake a volumeof the oralsolution withsufficient of a
mixture of 20 volumes of water and 80 volumes of methanol
to produce a solutioncontaining the equivalent of 0.05% wlv
of anhydrous lisinopril.

(2) 0.055% wlv of lisinopriJ dihydrate BPCRS in a mixture of
20 volumes of waurand 80 volumes of methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254•

(b) Pre-wash the plate with melhanoland allow to dry in air
before use.
(c) Use the mobile phase as described below.

(d) Apply 20 ~L of each solution.

(e) Develop the plate to 15 em.

(£)After removal of the plate,dry in air, spray with a
0.2% wlvsolutionof ninhydrin in absolute ethanol, heat at
105° for 10 minutes and examine in daylight.

MOBILE PHASE

Equal volumes of glacial acetic acid, busan-t-ol, ethylacetate
and water.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in position and colourto that in me
chromatogram obtained withsolution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram ootaineii\Viili solution (lristfi"e.so.amm.-e-.a.s-------I
that of the principal peakin the chromatogram obtainedwith
solution (2).

TESTS
Related substances
Carry out the method for li4uid chromaUJgraphy,
Appendix III D, using the following solutions.

(1) Dilute a volume of the oralsolution containing the
equivalent of 5 mg of anhydrous lisinopril to 20 mL with
mobile phase A.

(2) Dilute I volume of solution (1) to 200 volumes with
mobile phase A.
(3) Dilute 1 volume of solution (2) to 5 volumes with mobile
phase A.
(4) Heat 20 mg ofl~inopril dihydrate BPCRS at 175" under
nitrogen for 4 hours. Allow to cool and dissolve the residue
in 10 mL of mobile phase A (generation of lisinopril
diketopiperazine).
(5) Boil 20 mL of a 0.1 % wlv solution of lisinopril
dihydrate BPCRS in water under a reflux condenser for
2 hours. Allowto cool to room temperature, dilute 5 mL of
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the resulting solution to 20 mL with mobile phaseA andmix
thoroughly.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-<:apped oClade<y/si1y1 n7i<a gellor chromatography
compatible with 100 per centaqueous mobile phases (4 um)
(phenomenex Synergi Hydro-RP is suitable) filled with a
guard column (4 mm x 3 mm) packed with the same
material.
(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 210 nm.
(Q Inject 20 ~L of each solution.

MOBILE PHASE

MoMe phase A 25 volumes of methanol and 75 volumes of a
solution prepared by dissolving 13.7 g of sodium dihydrogen
orthophosphate, 2.1 g of disodium hydrogen orthophosphate
dihydrate and 6.8 g of tezrabu/ylammonium hydrogen sulfate in
2000 mL of water and adjusting the pH to 5.7 with either
5M sodium hydroxide or orthophosphoric add.
Mobile phase B acetonitrile RI.

Time (Minutes) MobUe phase A Mobile phase B Comment
(%vlv) (%vlv)

0-30 100 0 isocratic

30-31 100--->50 0 ..... 50 linear gradient

31-39 50' 50 isocratic
39-40 50-+100 50--->0 linear gradient

40-60 100 0 re-equilibratioD

When the chromatograms are recorded underthe prescribed
conditions, the relative retention withreference to lisinopril
(retention time about 8 minutes) is: lisinopril
diketopiperazine, about 2.6.

SYSTEM SillTABlLlTY

The test is not validunless:
in the chromatogram obtainedwith solution (3), the signal-to
noise ratioof the peak due to lisinopril is at least 15;

in the chromatogram obtainedwith solution (5), a peak On
the tail of the Iisinopril peak is visible.

LIMITS

Identify any peakcorresponding to lisinopril diketopiperazine
in the chromatogram obtainedwith solution (1), usingthe
chromatogram obtained with solution (4), and multiply the
area of thispeak by a correction factor of 1.4.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to lisinopril
diketopiperazine is not greater than 3 times the area of the
principal peakin the chromatogram obtained withsolution
(2) (1.5%);

the area of any othersecondary peak is not greater than
0.6 times the areaof the principal peakin the chromatogram
obtained with solution (2) (0.3%);

the sum of the areas of any such peaks is not greater than
1.2 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.6%).

Disregard any peakwith an arealess than the area of the
principal peak in the chromatogram obtained withsolution
(3) (0.1%).

Lisinopril Preparations III-90S

ASSAY
Carry out the method for liquid chromatography,
Appendix: m D, using the following solutions.
(I) Dilute a weighed quantity of the oralsolution containing
the equivalent of 5 mg of anhydrous lisinopril to 20 mL with
mobile phase A.

(2) 0.027% w/v of lisinopril dihydrate BPCRS in mobile
phase A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Related
substances may be used but using isocratic elution and
mobile phase A.

DETERMINATION OF CONTENT

Determine the weight per mL of the oralsolution,
Appendix V G, and calculate the content of C2IH3IN30j:,
weightin volume, using the declared content of C21H31N30j:
in lisinopril dihydrate BPCRS.

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amount of anhydrous lisinopril.

Lisinopril Tablets
Action and use
Angiotensin converting enzymeinhibitor.

DEFINITION
Lisinopril Tablets contain Lisinopril Dihydrate.

The tablelS comply with the requiremenlS statedunder TablelS and
W1ih theloIWwing requiremenlS.

Content of anhydrous lisinopril, C21H31N10S
92.5 to 105.0% or the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix m A, using the following solutions.
(1) Shake a quantity of the powdered tablets containing the
equivalent of 10 mg of anhydrous lisinopril with 2 mL of
walerand add 8 mL of methanol.
(2) ~ 0,11%~ w/v ~ of'lisinopri/~dihydrateBPGRS~in ~ a-rnixtureof
20 volumes of water and 80 volumesof methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGF254 .

(b) Pre-wash the platewith methanol and allow to dry in air
before use.
(c) Use the mobile phase as described below.

(d) Apply 20 ~L of each solution.

(e) Develop the plate to 15 em.

(t) Afterremoval of the plate,dry in air, spray with a
0.2% w/v solution of ninhydrin in absolute ethanol, heat at
1050 for 10 minutes and examinein daylight.

MOBILE PHASE

Equal volumes of glacial acetic add, btuon-l-ol, ethylacetate
and water.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (l) corresponds in positionand colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
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peakdue to lisinopril in me chromatogram obtainedwith Solution A o.liS% wlv of sodium hexanesulfonate in
, solution (2). solution B.

TESTS Sobnion B 0.408% wlv of anhydrous potassium dihydrogen
Dissolution ol7huphospha", adjusted to pH 2.0 with onhuphosphoric acid.
Complywith the dissolution us, for tablets andcapsules, When the chromatograms arerecorded under the prescribed
Appendix XII BJ. conditions, the relative retention with reference to lisinopril
TEST CONDITIONS (retention time about 6 minutes) is: lisinopril

diketopiperazine, about 1.9.
(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute. SYSTEM SUITABILITY

(b) Use 900 mL of O.JM hydrochloric acid, at a temperature of The test is not valid unless:
37°, as the mediwn. in the chromatogram obtainedwith solution (4), the resolution
PROCEDURE between the peaks due to lisinopril and lisinopril

diketopiperazine is at least5.0;
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions. in the chromatogram obtainedwith solution (3), the signal co

noise ratio of the peakdue to lisinopril is at least 13.
(I) After 30 minutes withdraw a 10 mL sample of the
medium and filter. Use the filtered medium, suitably diluted LIMITS

with O.lM hydrochlon·c acidJ if necessary. Identify any peakcorresponding to lisinopril diketopiperazine
(2) Dissolve a quantity of lisinopri/ dihydrate BPCRS in in the chromatogram obtainedwith solution (1), using the
sufficient of the dissolution medium to produce a solution of chromatogram obtained with solution (4), and multiply the
the same concentration as that expectedfor solution (1). areaof this peakby a correction factor of 1.3.
CHROMATOGRAPHIC CONDITIONS In the chromatogram obtained with solution (1):

The chromatographic conditions described underRelated the area of any peak corresponding to lisinopril
substances may be used. diketopiperazine is not greater than 1.5 times the areaof the

principal peakin the chromatogram obtained with solution
DETERMINATION OF CONTENT (2) (1.5%);

Calculate the total content of Jislnopril, C2 IH .31N.30 5J in the the area of any othersecondary peak is not greater than
medium from the chromatograms obtained and using the 0.3 times the areaof the principal peak in the chromatogram
declared content of G."H3IN, O" in lisinupriJ obtained with solution (2) (0.3%);
dihydrate BPCRS. the sum of the areas of any other seamdaty peaks is not
LIMITS greater than 0.6 times the area of the principal peakin the
The amount of anhydrous lisinopril released is not less than chromatogram obtained with solution (2) (0.6%);
80% (Q) of the stated amount. the swn of the content of lisinopril diketopiperazine and the
Related substances nominal totalcontent of any other impurities is not more
Carry out the method for liquidchromatography, than 2%.
Appendix III D, using the foJlowing solutions prepared in a Disregard any peakwith an arealess than the area of the
mixture of 1 volumeof methanol and 4 volumesof water. principal peakin the chromatogram obtained with solution
(I) Mix with the aid of ultrasound a quantity of the (3) (0.1%).
powdered tablets containing the equivalent of 20 mg of ASSAY
anhydrous lisinopril in 80 mL for 5 minutes. Dilute to Carry out the method for liquid chromatography,
100 mL, mix with the aid of ultrasound for a further = ,A,ppendix III D, u,ingJhdol\oYling_,,:>lutions_prep~red_in_a 1
10 rmnutes ensurmg that the temperature ofilie soludon mixture of I volume of methatwl and 4 volumes of water.
does not exceed room temperature, and filter through a 0.45-

(I) Mix with the aid of ultrasound 10 whole tablets forum membrane filter. 5 minutes, dilute to a suitable volume and further mix with
(2) Dilute 1 volume of solution (I) to 100 volumes. the aid of ultrasound again for about 10 minutes ensuring
(3) Dilute 1 volwne of solution (2) to 10 volumes. that the temperature of the solution does not exceed room
(4) Heat 20 mg of lisinupriJ dihydrate BPCRS at 175" under temperature, and filter through a 0.45-1Ull membrane filter.
nitrogen for 4 hours. Allow to cool and dissolve the residue Dilute a volume of the filtrate to produce a solution
in 10 mL (generation of lisinopril diketopiperazine). containing the equivalent of 0.02% w/v of anhydrous

CHROMATOGRAPHIC CONDITIONS lisinopril.
(a) Use a stainless steel column (20 cm x 4.6 mm) packed (2) 0.022% w/v of lisinopriJ dihydrate BPCRS.
with octylsilyl silica gelfor chromatography (10 urn) (lichrosorb (3) Heat 20 mg of lisinupriJ dihydrate BPCRS at 175" under
RP-8 is suitable). nitrogen for 4 hours. Allow to cool and dissolve the residue
(b) Use isocratic elution and the mobile pbase described in 10 mL (generation of IIsinopril diketoplperezlne).
below. CHROMATOGRAPHIC CONDITIONS

(c) Use a flow rateof 1 mL per minute. The chromatographic conditionsdescribed underRelated
(d) Use a column temperature of 40°. substances may be used.

(e) Use a detectionwavelength of215 om. SYSTEM SUITABILITY

(f) Inject20 t-lL of each solution. The test is not validunless, in the chromatogram obtained
MOBILE PHASE with solution (3), the resolution between the peaks due to

lisinopril and lisinopril diketopiperazine is at least 5.0.
200 volumes of aceronilrile RJ and 800 volumes of solution A.
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DETERM.lNATlON OF CONTENT

Calculate the contentof C21H31N305 in the tablets using the
declared contentof C21H31N305 in lisinopril
dihydrate BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous lisinopril.

IMPURlTlliS
The impurities limited by the requirements of this
monograph include impurities C and D listedunderLisinopril
Dihydrate.

IDENTIFICATION
A small quantity of me powdered tablets, when moistened
with hydrochloric acidand introduced on a platinum wire into
a flame, imparts a carmine red colour to the flame.

ASSAY
Weigh and powder 20 tablets. Add a quantity of the powder
containing 1 g of Lithium Carbonate to 100 mL of water,
add 50 mL of 1Mhydrochloric acidVS and boil for 1 minute
to remove the carbon dioxide. Cool and titrate the excessof
acid with 1Msodium hydroxide VS using methyl orange solution
as indicator. Each mL of 1Mhydrochlori< acid VS is equivalent
to 36.95 mg of Li2CO,.

Lithium Citrate Oral Solution
DEFINITION
Uthium Citrate Oral Solution is a solution of Lithium
Citrate in a suitable flavoured vehicle.
The oralsolution wmplies with the requirements stated under Oral
Liquids and with thefollowing requirements.
Content of lithium citrate, CoH,Li,O,,4H20
95.0 to 105.0% of the statedamount.

Lithium Carbonate Tablets
DEFINITION
Lithium Carbonate Tabletscontain Uthium Carbonate.
The tablets wmply with the requirements stared under Tablets and
with thefollowing requirements.

Content of lithium carbonate, LhC03

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A smallquantity of the powdered tablets, when moistened
with hydrochloric add and introduced on a platinum wire into
a flame, imparts a carmine red colourto the flame.

ASSAY
Weigh and powder 20 tablets. Add a quantity of the powder
containing 1 g of Lithhim Carbonate to 100 rnLof water,
add 50 mL of 1M hydrodJlori< acid VS and boil for I minute
to remove the carbon dioxide. Cool and titrate the excess of
acid with 1M sodium hydroxide VS usingmethyl orange solution
as indicator. Each mL of 1Mhydrochloric acidVS is equivalent
to 36.95 mg of Li,CO,.

Lithium Carbonate Prolonged-release
Tablets

DEFINITION
Lithium Carbonate Prolonged-release Tablets contain
Lithium Carbonate and areformulated so as to release the
medicament overa period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of lithium carbonate. The dissolution
profile reflects the invivo performance which in turn is
compatible with the dosageschedule recommended by the
manufacturer. .
The tablets comply wilh the requirements statedunder Tablets and
with thefollowing requirements.

Content of lltWum carbonate. LizC03

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The oral solution, when diluted with an equal volumeof
3Mhydrochloric add andintroduced on a platinum wire into a
flame, impans a carmine red colour to the flame.
B. Boil 5 mL of the oral solution with 5 mL of mercury(lJ)
sulfate ,0lurUm and add a few drops of dilu" potas,ium
pennanganate solution. The solution is decolorised and an off
white precipitate is produced.

TESTS
Acidity
pH, 4.0 to 5.5, Appendix V L.

ASSAY
Dilute a weighed quantiry of the oral solution containing
0.4 g of Lithium Citrate to 1000 mL with waterand add
0.05 mL of poIysorlJate 80. Determine the content of lithium
by Method I for atomic emission spe<trophotomecry,

____Prolonged"releaseLithium_Carbonat"-Tab"'le"'lS'--- -"Appendix n D, measuring at 671 om and using.~h'O·thi",·...um"'--_--;- 1

Lithium Carbonate Prohmged-release Tabletsfrom different standard solution (l00 ppm Ll), suitably diluted with water and
manuf,"turers, whilstcomplying with the lWluirements of the 0.05 mL of polysorbate 80, to prepare the standard solutions.
monograph, arenot interchangeable unless otherwise justified and Determine the weight per mL of the oralsolution,
authorised. Appendix V G, and calculate the content of lithium citrate,

weight in volume, taking each mg of Li to be equivalent to
13.54 mg of C.H,Li,O,,4H20 .

STORAGE
Lithium Citrate Oral Solution should be protected from light
and storedat a temperature not exceeding 30°.

LABELLING
The quantity of me active ingredient in a suitable dose
volume is stated(1) as the amount of Lithium Citrate; (2) as
me concentration of lithium ions in millimoles; (3) in terms
oCthe equivalent amount of Lithium Carbonate.
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LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amountof lofepramine.

with solution (2) (2%). Disregard any peakwitha retention
time of less than 3 minutes.

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions. For solution
(I) shake 10 tablets for 1 hour with 300 mL of a mixture of
250 volumes of aawninileJ 250 volumesof water and
I volume of orthophospho/;c acid (85%) and dilute to 500 mL
with the same solvent mixture, mix and centrifuge; dilute the
supernatant liquid with the same solventmixture to produce
a solutioncontaining the equivalent of 0.028%wlv of
lofepramine. Solution (2) contains 0.030% wlv of loftpramine
hydrochlori<k BPCRS in the solvent mixture. Solution (3)
contains 0.0002% w/v each of desipramine
hydrochloride BPCRS and imipramine hydrochloride BPCRS in
the mobilephase.
The chromatographic procedure described under Related
substances may be used.
Inject 20 J.1L of each solution.The test is not valid unless, in
the chromatogram obtainedwith solution (3), the resolution
factor between the two principal peaksis at least 0.9.
Calculate the content of CuH27CIN20 in the tablets using
the declared content of C,.H21CIN,O in lofepromine
hydrochloride BPCRS.

STORAGE
Lofeptamine Tablets should be protected from light and
moisture.

Action and use
Cytotoxic alkylating agent.

Lomustine Capsules

IDENTIFICATION
Carry out the foUowingprocedure in subdued light. Shake a
quantity of the contentsof the capsules containing 0.2 g of
Lomustine with 10 mL of methanol, filter and evaporate the
filtrate to dryness using a rotary evaporator on a water bath
maintained at not more than 600

• The residue, after drying at
600 at a pressure not exceeding 0.7 kPa for 30 minutes,
complies with the following tests.
A. The infrared absorption spectrum, Appendix II A, is
concordant with the reference spectrum of lomustine (RS 204).

B. Melting point,about 88°, Appendix V A.

TESTS
Related substances
A. Carry out the method for thin-layer chromatography,
Appendix ill AJ usingthe following solutions in methanol.
(I) Shake a quantity of the contents of the capsules
containing 0.20 g ofLomustine with 10 mL of methanol and
filter.

DEFINITION
Lofepramine Tablets containLofepramine Hydrochloride.
They are coated.
The tablets comply with the requiremenlS statedunder Tablets and
with thefollowing requirements.

Content oflofepramine, C2J1z7CJNzO
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Remove the majority of the coating. Wash the tabletwith
dichloromethane to remove the remaining coating.Place the
tabletcore in an ultrasound bath for 30 minutes with 10 mL
of dichloromethane, filter the resulting suspension through a
0.45-l.lm PTFE filter; evaporate the filtrate to dryness using a
rotary evaporator and a water bath at 300 and dry the residue
at 500 at a pressure not exceeding2 kPa for 1 hour.
The infrared absorption spearum of the residue) Appendix IT A,
is concordant with the reference spectrum of lofepramine
hydrocWoride (form B) (RS 399B).

B. In the Assay, the chromatogram obtained with solution
(2) shows a peakwith the same retention time as the
principal peakin the chromatogram obtained with
solution (I).

Lofepramine Tablets
Action and use
Monoamine reuptake inhibitor; tricyclic antidepressant.

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendixm D, using the following solutions. For solution
(1) shake a quantity of tablets containing the equivalent of
0.35 g of lofeptamine for 1 hour with 50 mL of a mixture of
250 volumes of acetonitrile, 250 volumes of water and
I volume of orthlljJhosphonc acid (85%), dilute the resulting
solution to 200 rnLwith the same solventmixture, centrifuge
and use the supernatant liquid. For solution (2) dilute
1 volume of solution (1) to 100 volumes with the same
solvent mixture. Solution (3) contains 0.0002% w/v each of DEFINITION
desipramine hydrochloride BPCRS and imipramine Lomustine Capsules contain Lomustine.
hydrochloride BPCRS in the mobile phase. The capsules wmp/y fOlih the requiremems stated under Capsules

--The-chromatographic-procedure-may-be-carried-ollt-using---and-wilh- thelo1lowing- requirements.~----------------1

(a) a stainless steel column (25 ern x 4.6 mm) packed with Content oflomustine G,H ClN 0
e"1-<:apped octylsilyl silica gelfor chromatography (5 ~) 90.0 to 110.0% of the :tated ~~ou.:t. a
(Llchrospher 60 RP-seleet B IS suitable} and maintained at
50°, (b) as the mobile phase with a flow tate of 1.5 mL per
minute a 0.09% wlv solution of sodium doduylsulfate in a
mixture of 550 volumesof acetonitrileJ 325 volumes of water
and 125 volumesof a buffer solution of pH 1.0 containing
0.015% wlv of glycine, 0.018% wlv of sodium chloride and
0.44% wlv of hydrochloric acidand (c) a detection wavelength
of 254 nm.

Inject 20 1'1. of each solution. For solution (I) allow the
chromatography to continue for 4 times me retention time of
the principal peak.

The test is not valid unless, in the chromatogram obtained
with solution (3)J the resolution factor betweenthe two
principal peaksis at least 0.9.
In the chromatogram obtainedwith solution (I)J the area of
any secondary peak is not greater than the areaof the peak in
the chromatogram obtained with solution (2) (1%) and the
sum of the areas of any secondary peaks is not greater than
twice the area of the peak in the chromatogram obtained
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Loperamide Capsules
Action and use
Opioid receptor agonist; antidiarrhoeal.

Disregard any peakwith an area less than0.05 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Carryout the following procedure in subdued light. Shake a
quantity of the mixed contents of 20 capsules containing
40 mg of Lomustine with 70 mL of ethanol (96%) for
20 minutes, dilute to 100 mL with the same solventand
lilter. Dilute 5 mL of the filtrate to 100 mL with ethanol
(96%) and measure the absorbanu of the resulting solution at
the maximum at 230 urn, Appendix II B. Calculate the
content of C9HI6ClN302 taking 260 as the valueof
A(1%, I ern) at the maximum at 230 run.

(2) Dilute I volume of solution (I) to 25 volumes and
further dilute 1 volume of this solution to 10 volumes.
(3) Dilute I volume of solution (2) to 2 volumes.

(4) Dissolve 10 mg of lomustine EPCRS and 10 mg of
1,1-dicydohexylurea and dilute to 10 mL.

CHROArlATOGRAPHIC CONDlTIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry it at 110' for I hour.
At thebottomof a chromatography tank, place an
evaporating dish containing a mixture ofI volume of
7Mhydrochlmic add, 1 volume of waterand 2 volumes of a
1.5% w/v solution of potassium permangatuue, close the tank
and allowto stand for 15 minutes. Place the dried plate in
me tank and close the tank. Leave me plate in contact wirh
the chlorine vapour for 5 minutes. Withdraw the plate and
place it Ina current of cold air until the excess of chlorine is
removed and an area of coating below the line of application DEFINITION
does not give a blue colour with a dropof potassium iodide Loperamide CapsulescontainLoperamide Hydrochloride.
::,:~h solution. Spray with potassium iodide and Slardl Thecapsules cmnply wilh the requirements Slated under Capsules

and with thefollowing requirements.

MOBILE PHASE Content ofloperamide hydrochloride, C29H33ClNZOZ'
20 volwnes of glacial acetic acidand 80 volwnes of toluene. Hel
SYSTEM SUITABILITY 95.0 to 105.0%of the stated amount.

The test is not valid unless the chromatogram obtained with IDENTIFICATION
solution (4) shows two dearly separated principal spots. A. Carry out the method for thin-layer chromatography,
LIMITS Appendixill A, using the following solutions.
Any secondary spotin the chromatogram obtained with (I) Shake a quantity of the contents of the capsules
solution (1) is not more intense than the spot in the containing 10 mg of Loperamide Hydrochloride with 10 mL
chromatogram obtained with solution (2) (0.4%) and not of methanol for 5 minutes and filter.
more thanone such spot is more intense than the spot in the (2) 0.1% wlvof lopemmide hydrochloride BPCRSin methanol.
chromatogram obtainedwithsolution (3) (0.2%). CHROMATOGRAPHIC CONDITIONS

B. Carry out the method for liquidchromarography, (a) Use as the coating silica gelF2S• (Merck silica gel 60 Fm
Appendix ill D, using the following solutions in methanol. plates aresuitable).
(I) Shake a quantity of the contents of the capsules (b) Use the mobile phase as described below.
containing 0.20 g of Lomustine with 10 mL of methanol and
lilter. (c) Apply 10~ of each solution.

------c(2fDilute 2 volumes or solution (l)lOIOO volum"'""eso.-----(d)-Develop-the-plate-to-15-cm.---------------1
(e) Afterremoval of the plate, dry in airand ex-amine under

CHROMATOGRAPHIC CONDITIONS ultraviolet ligh' (254 nm).
(a) Use a stainless steel column (25 em x 4 mm) packed
with end-copped octad,cylri/yl ,aicagelfor chromarography (5 to MOBILE PHASE
10 um) (Nucleosil CIS is suitable). 2.5 volumes or a<etate b<iffer pH 4.7,17.5 volumes of
(b) Use isocratic elution and the mobilephase described methanol, 27 volumes of ethylacetate and 53 volumesof
below. dichtoromahane.

(c) Use a flowrateof 2 mL per minute. CONFIRMATION

(d) Use an ambient column temperature. The principal spot in the chromatogram obtained with
solution (1) corresponds in position to thatin me

(e) Use a detecrion wavelength or230 urn. chromatogram obtained with solution (2).

(I) Inject 20~ of each solution. B. In the Assay, the retention time of the ptincipal peak in
MOBILE PHASE the chromatogram obtained with solution (1) is similar to
50 volumes of methanol and 50 volumes of water. mat of the principal peakin the chromatogram obtained with

When the chromatograms are recorded in the prescribed solution (2).
conditions, the retention time of lomustine is about TESTS
25 minutes. Dissolution
LIMITS Comply with the requirements for Monographs of the British
In the chromatogram obtainedwith solution (l) the sum of Pharmacopoeia in the dissolution test/or tablets and capsules,
the areas of any secondary peaksis not greater thanthe area of AppendixXII BI.
the principal peakin the chromatogram obtained with
solution (2) (2%).
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TEST CONDITIONS (e) Use a detection wavelengthof219 nm.

(a) Use Apparatus 2, rotating the paddle at 50 revolutions (f) Inject 20 J.lL of each solution.
per minute. (g) For solution (1), allow the chromatography to proceed
(b) Use 500 mL of a buffer solution prepared by mixing for 3 times the retention time of loperamide.
20 volwnes of IM acetic acidwith 60 volumes of warer, MOBILE PHASE
adjusting the pH to 4.7 with I M sodium hydroxide and
diluting to 100 volumes with water, at a temperature of 37°, 5 volumes of lttrahydrojuran, 37 volumes of acewnilriJe Rl
as the medium. and 58 volumes of a solution containing 0.46% wlv

ammonium dihydrogen phosphate and 0.61%wlv sodium
PROCEDURE decanesulfonale, previously adjusted to pH 2.1 with
Carry out the method for liquid chromatography, onhophosphoric acid.
Appendix ill D, using the following solutions. When the chromatograms are recorded under the prescribed
(I) After 45 minutes withdraw a 10-mL sample of the conditions the retention relative to loperamide (retention
medium and filter. Dilute the filtrate) if necessary, with time about 15 minutes) is: impurityF) about 1.2.
dissolution medium to produce a solution expected to SYSTEM SUITABILITY
contain 0.0004% wlv of Loperamide Hydrochloride.

The test is not valid unless, in the chromatogram obtained
(2) 0.0004% wlv of loperamide hydrochloride BPCRS in the with solutlon (4), the resolun.n between the peaks due 10

dissolution medium. loperamide and impurityF is at least 1.5.
CHROMATOGRAPHIC CONDITIONS LIMITS

(a) Use a stainless steel column (I5 em x 3.9 mm) packed In the chromatogram obtained with solution (I):
with end-capped octade<y/silyl silica gelfor chromatography
(4 urn) (Novapak CIS is suitable). the area of any peak correspondingto impurityF is not

greater than twice the area of the principal peak in the
(b) Use isocratic elution and the mobile phase described chromatogramobtained with solution (2) (2.0%);
below.

the area of any other secondary peak is not greater than the
(c) Use a flow rate of 1.5 mL per minute. area of the principalpeak in the chromatogram obtained with
(d) Use an ambient column temperature. solution (3) (0.2%);

(e) Use a detection wavelength of 226 run. the sum of the areas of any other secondary peaks) excluding
(f) Inject 20 IJL of each solution. impurity F, is not greater than the areaof the principalpeak
MOBILE PHASE in the chromatogramobtained with solution (2) (1.0%).

0.005M sodium octanesulfonate containing, per 1000 mL, Disregard any peak with an area less than half the area of the
1 mL of 13.5M ammonia and 0.5 mL of rn·ethylamine and principal peak in the chromatogram obtained with solution
adjusted 10 pH 10 3.2 with onhophosphoric acid (solvent A). (3) (0.1%).

45 volumes of solvent A and 55 volumes of acetonitrile. Uniformity of content
Capsules containing less than 2 mg and/or less than 2% wlw

DBTBRMINATION OF CONTENT of Loperamide Hydrochloridecomply with the requirements
Calculate the total content of loperamide hydrochloride) stated under Capsules using the following method of analysis.
C29H33ClN202,HCI, in the medium from the Carryout the method for liquid chromatography)
chromatograms obtained and using the declared content of Appendix ill D, using the following solutions.
C"H33ClN,O"HCI in loperamide hydrochloride BPCRS. (I) Add 150 mL of water to one whole capsule and mix with
Related substances the aid of ultrasound for 30 minutes, shake mechanicallyfor

___Carry.out.rhe.rnethodfor litluid chromatolff-opjry,_~ 30_minute,-"nd_dilule_lo_200_mL_with_acetonilrile,Jiltecanud 1
Appendix III D, using the following fresbly prepared use the filtrate.
solutions in solvent B. (2) 0.00I% wlv of loperamide hydrochloride BPCRS in a
35 volumes of 0.085M potassium dihydrogen orthophosphate, mixture of 45 volumes of water and 55 volumes of aceu",ilrile.•
adjusted 10 pH 2.1 with onhophosphoric add, and 65 volumes CHROMATOGRAPHIC CONDITIONS
of methanol (solvent B).

The chromatographic conditions described WIder Dissolution
(1) Shake a quantity of the contents of the capsules with a may be used.
sufficientvolume of solvent B to produce a solution
containing 0.0035% wlvof Loperamide Hydrochloride. Filter DETERMINATION OF CONTENT

and use the filtrate. Calculate the content of C29H.3.3CIN202,HCI in each capsule
(2) Dilute I volume of solution (I) 10 100 volumes. using the declared content of C"H33C1N,O"HCl in

(3) Dilute 1 volume of solution (2) 10 5 volumes. kJperamide hydrochloride BPCRS.

(4) 0.0035% wlv of loperamide hydrochloride BPCRS and ASSAY
0.000035% wlv of loperamide N-oxideBPCRS (impurity F). For capsules containing the equivalent ofless than

2 mg and/or less than 2% wlw of loperamide
CHROMATOGRAPHIC CONDITIONS hydrochloride
(a) Use a stainless steel column (7.5 cm x 4.6 mm) packed Use the average of the individual results obtained in the test
with end-capped octade<y/silyl Sl7ica gel (5 urn) (Phenomenex for Uniformity of content.
Lona CI8(2) is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 30°.
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For capsules containing the equivalent of2 mg or
more and 2% W/W or more ojloperamide
hydrochloride
Weigh and powder the contents of 20 capsules. Carry out the
method for liquid chromatography, Appendix III D, using the
following solutions.
(1) Mix a quantity of the mixed capsulecontentscontaining
20 mg of Loperamide Hydrochloride with 90 mL of water
with the aid of ultrasound for 10 minutes, shakefor
30 minutes, dilute to 200 mL with acetonitrile and filter.

(2) 0.01% wlv of loperamide hydrochloride BPCRS in a
mixtureof 45 volumes of water and 55 volumesof acewnitri/e.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underDissolution
may be used.

DETERMINATION OF CONTENT

Calculate me content of C29H33ClN202JHCI in me capsules
using the declared content of C29H33CIN2021HCI in
loperamide hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity F listed underLoperamide
Hydrochloride.

Loperamide Oral Solution
Action and use
Opioid receptor agonist;' antidiarrhoeal.

DEFINITION
Loperamide OralSolution containsLoperamide
Hydrochloride. .

The oralsolution complies with the requirements statedunder Oral
Liquids and with the following requirements.

Content of loperamide hydrochloride, C2!ilH33ClNZOZ'
HCI
95.0 to 105.0%of the stated amount.

IDENTIFICATION
___~A~.C="Il)' out the method for thin-kJyer chromatography,

Appendixill A, using the following solutions.
(1) To a weighed quantity of the oral solutioncontaining
4 mg of Loperamide Hydrochloride, add I mL of 1Msodium
hydroxide and mix using a vortex mixer. Add 2 mL of
dichloromethane and shakevigorously. Centrifuge and use the
lower liquid layer.
(2) 0.2% wlv of loperamide hydrochloride BPCRS in
dichloromethane.
(3) 0.2% wlv each of loperamide hydrochloride BPCRS and
loperamide N-oxide BPCRS in dich/Qromethane.

CHROt\-!ATOGRAPHIC CONDITIONS

(a) Use as the coating sj/ica gelFZ54•

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate, dry in air.

MOBILE PHASE

1 volume of lonnie acid, 15 volumes of methanol and
85 volumes of dichloromerharie.
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SYSTEM SUn'ABILlTY

The test is not validunless the chromatogram obtainedwith
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtainedwith solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) shows a peakwith the same
retention time as the principal peakin the chromatogram
obtained with solution (2).

TESTS
AcIdity
pH, 4.0 to 6.5, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following freshly prepared
solutions in solvent A.
35 volumes of 0.085M potassium dihydrogen orthophosphate,
adjusted to pH 2.1 with orthophosphoric acid, and 65 volumes
of methanol (solventA).

(1) Dilute a quantity of the oralsolutionwith a sufficient
volumeof solvent A to produce a solution containing
0.0035% wlv of Loperamide Hydrochloride. Filter and use
the filtrate.
(2) Dilute I volume of solution (I) to 100 volumes. Dilute
I volume to 5 vohunes.
(3) 0.0035% wlv of loperamide hydrochloride BPCRS and
0.000035% wlv of loperamide N-oxide BPCRS (impurity F).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (7.5 cm x 4.6 mm) packed
with end-eapped octadecylsi!Yl silica gel (5 urn) (phenomenex
Luna CI8(2) is suitable).

(b) Use isocratic elution and the mobilephasedescnbed
below.

(c) Use a flow rateof 1 mL per minute.
(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 219 nm.

(I) Inject 20 J1L of each solution.
(Ill-For solution (1);:lIlow tlie cnromatograpliy to procee(\------I
for 3 times the retention time of loperamide.

MOBILE PHASE

5 volumes of letrahydrojuran, 37 volumes of auwnjerile RJ
and 58 volumes of a solution containing 0.46% wlv of
ammonium dihydrogen phosphare and 0.61%wlvof sodium
decanesulfonate, previously adjusted to pH 2.1 with
orthophosphoric acid.
When the chromatograms arerecorded under the prescribed
conditions the retention time relative to loperamide
(retention time about 15 minutes) is: impurity F, about 1.2.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
withsolution (3), the resolution between the peaksdue to
loperamide and impurity F is at least 1.5.

UMlTS

In the chromatogram obtained with solution (I):

the area of any peakcorresponding [Q impurity F is not
greater than 3.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.7%);
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the areaof any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any other secondary peaks, excluding
impurity F, is not greater than 4 times the area of the
principal peakin me chromatogram obtained with solution
(2) (0.8%).

Disregard any peakwith an area less than half the area of the
principal peakin me chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following freshly prepared
solutions in solvent AJ described underRelated substances.
(I) Dilute a weighed quantity of the oral solution with a
sufficient volwne of solventA to producea solution
containing 0.0035% wlv of Loperamide Hydrochloride.
(2) 0.0035% wlv of loperamide hydrochloride BPCRS.

(3) 0.0035% wlv of loperamide hydrochloride BPCRS and
0.000035% wlv of loperamide N-oxide BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may he used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaksdue to
loperamide and impurity F is at least 1.5.

DETERMINATION OF CONJ:ENT

Determine the weight per mL of the oral solution,
AppendixV G, and calculate the contentof ~9H33C1N202J
Hel, weightin volume, using the declared content of
C"H"CIN20 2,HCI, in loperamide hydrochloride BPCRS

IMPURITIES
The impurities limited by the requirements of this
monograph includeimpurity F listed under Loperamide
HydrocWoride.

--Loperamide-Oral-Suspension----
NOTE: This monograph has been developed to wver unlicensed
formulations.

Action and use
Opioid receptor agonist; antidiarrhoeal.

DEFINITION
Loperamide Oral Suspension is a suspension of Loperamide
Hydrochloride in a suitable vehicle.
Thedral suspension complies with the reqm"rements stated under
OralLiquids and with 'he following requirements. Where
approj»;ale, theoralsuspension also complies with the
requirements statedunder Unlicensed Medicines.

Content ofloperamide hydrochloride, C2,H"CIN20 2,

HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) To a quantity of the oralsuspension containing 5 mg of
Loperamide Hydrochloride, add I rnLof 1Msodium
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hydroxide and mix using a vortex mixer. Add 2 mL of
dichloromethane and shakevigorously. Centrifuge and use the
lowerliquid layer.
(2) 0.25% wlv of loperamide hydrochloride BPCRS in
dichloromethane.
(3) 0.2% wlv of each of loperamide hydrochloride BPCRS and
/operamide N-oxide BPCRS in dichloromerhane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating ri/ica gelPm.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate,allow it to dry in air.

MOBILE PHASE

I volume of formic add, 15 volumes of methanol and
85 volumes of di€hloromemane.

SYSTEM SUITABILiTY

The test is not valid unless the chromatogram obtainedwith
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in position and colour to thatin the
chromatogram obtainedwith solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (I) shows a peak with the same
retention time as the principal peak in the chromatogram
obtained with solution (2).

TESTS
Acidity
pH, 4.0 to 6.5, Appendix V L.

Dissolution
Complieswith the requirements stated underUnlicensed
Medicines, Oral Suspensions. Use a volumeof the oral
suspensioncontaining one dose.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following freshly prepared
solutions in a mixture of 35 volumes of O.085M potassium
dibYflrogm o"ho~hos~ha .., adjusted to I!"'Hc,2a,"'I->Wl"'·"th'---- 1
onhophosphon"c add, and 65 volumes of methanol (solutionA).

(1) Dilute a quantity of the oralsuspension to produce a
solution containing 0.005% w/v of Loperamide
Hydrochloride. Dilute 7 volumes of thissolution to
10 volumes.
(2) Dilute I volume of solution (I) to 100 volumes; further
dilute I volume to 5 volumes.
(3) 0.0035% wlv of loperamide hydrochloride BPCRS and
0.000035% wlv of /operamide N-oxideBPCRS (impurity F).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (7.5 cm x 4.6 mm) packed
with end-eapped octadecy/silyl silica gelfor chromalOgraphy
(5 um) (phenomenex Luna CI8(2) is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of I rnLper minute.

(d) Use a column temperature of 30°.
(e) Use a detection wavelength of 219 nm.

(I) Inject 20 ~L of each solution.
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(g) For solution (I), allow the chromatography to proceed
for 3 times the retention time of loperamide.

MOBILE PHASE

5 volumes of 18trahydro/uran, 37 volumes of aaronitrile RI
and 58 volumes of a solution containing 0.46% wlv
ammonium dihydrogen onhophosphate and 0.61% wlv sodium
decanesuljonale, previously adjusted to pH 2.1 with
onhuphosphoric acid.
When the chromatograms arerecorded under the prescribed
conditions the retention time of loperamide is about
15 minutes and the relative retention of impurity F is
about 1.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3») the resolution between the peaks due to
loperamide and impurity F is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to impurity F is not
greater than 3.5 times the areaof the principal peak in the
chromatogram obtained with solution (2) (0.7%);

the area of any othersecondary peak is not greater than the
area of me principal peak in the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of any otherseamdary peaks, excluding
impurity F, is not greater than 4 timesthe area of the
principal peakin the chromatogram obtained with solution
(2) (0.8%).
Disregard any peak with' an area less than half the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following freshly prepared
solutions in solution A as described underRelated
substances.
(1) Dilute a weighed quantity of the oralsuspension to
produce a solution containing 0.005% wlv of Loperamide
Hydrochloride. DiJute 7 volumes of thissolution to
10 volwnes.
(2) 0.0035% wlv of Ioperamide hydrochloride BPCRS.
(3) 0.0035% w/v of Ioperamide hydrochloride BPCRS and
0.000035% wlv of loperamide N-oxi<kBPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances maybe used.

SYSTEM SUITABIUTY

The Assayis not valid unless, in the chromatogram obtained
with solution (3), the resolutWn between the peaksdue to
loperamide and impurity F is at least 1.5.

DETERMINATION OF CONTENT

Determine the weight per mL of the oralsuspension,
Appendix V G, and calculate the contentof C29H33C1N202,
Hel, weightin volume, using the declared contentof
C29H"CIN20 2,HCI, in loperamide hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurity F listedunderLoperamide
Hydrochloride.
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Loperamide Tablets
Action and use
Opioid receptor agonist; antidiarrhoeal.

DEFINITION
Loperamide Tablets containLoperamide Hydrochloride.
The tablets comply flJith therequirements stated under Tablets and
with thefollowing requirements.

Content ofloperamlde hydrochloride, C,,H,,CIN,O,,
HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the methodfor thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of powdered tablets containing 10 mg of
Loperamide Hydrochloride with 10 mL of melhal/ol for
5 minutes and filter.
(2) 0.1 % wlv of lopemmide hydrochloride BPCRS in methanol,

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF2S4 (Merck silica gel 60 F".
plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 pL of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of me plate,dry in airand examineunder
ultraviolet light (254 nm).

MOBILE PHASE

2.5 volumes of acetate buffer pH 4.7, 17.5 volumes of
methanol, 27 volumes of ethylacetate and 53 volumes of
dkhloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in position to that in the
chromatogram obtainedwith solution (2).

B. In the Assay, the retention timeof the principal peakin
the chromatogram obtained withsolution (1) is similar to
that of the principal peakin the chromatogram obtainedwith
solution (2).

TESTS
Dissoludon
Complieswith the dissolution test for tablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 500 mL of a buffer solution prepared by mixing
20 volumes of 1M acetic acid with 60 volumes of wpter,
adjusting the pH to 4.7 with 1Msodium hydroxide and
dilutingto 100 volumeswith water, at a temperature of 37°,
as the medium.

PROCEDURE

Carry out the method for IUjuid chromatography,
Appendix ill D, using the following solutions.
0.005M sodium octanesu/fonate containing, per 1000 mL,
I mL of 13.5M ammonia and 0.5 mL of triethylamine and
adjust the pH to 3.2 with orthuphosphoric acid (solvent A).

(I) After 45 minutes withdraw a lO-mL sample of the
medium and filter. Dilute the filtrate, if necessary, with
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When the chromatograms arerecorded underthe prescribed
conditions the retention time relative to loperamide
(retention time about 15 minutes) is: impurity F, about 1.2.

SYSTEM SUlTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution betweenthe peaks due to
loperamide and impurity F is at least 1.5.

LIMITS

In me chromatogram obtainedwith solution (1):

the area of any peak corresponding to impurity F is not
greater than twice the area of the principal peak in the
chromatogram obtainedwithsolution (2) (2.0%)j

the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (3) (0.2%);
the sum of the areas of any secondary peaks) excluding
impurity F) is not greater thanhalf the area of the principal
peak in the chromatogram obtained with solution (2) (0.5%).
Disregard anypeak with an area less than balf the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

Uniformity of content
Tablets containing less than2 mg and/or less than 2% wlw
of Loperamide Hydrochloride complywith the requirements
statedunderTablets using the following method of analysis.
Carry out the method for liquid chromarography,
Appendix ill D) using the following solutions,
(1) Add 150 mL of water to one whole tablet and mix with
the aid of ultrasound for 30 minutes) shake mechanically for
30 minutes and dilute with sufficient aceumitrik to producea
solutionexpected to contain0.001 % wlv of Loperamide
Hydrochloride and filter.
(2) 0.001% wlv of loperamide hydrochloride BPCRS in a
mixture of 45 volumesof walerand 55 volumes of aettom'trile.

dissolution medium £0 produce a solution expected to
contain 0.0004% wlv of Loperarnide Hydrochloride.
(2) 0.0004% wlv of toperamide hydrochloride BPCRS in the
dissolution mediwn.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 3.9 mm) packed
with end-copped octade<ylsilyl silica gelfor chromarography
(4 urn) (Novapak CI8 is suitable).
(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 226 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

45 volumesof solvent A and 55 volwnes of aatonitriJe.

DETERMINATION OF CONTENT

Calculate the totalcontent of loperamide hydrochloride,
C29H33CtN202,HCI, in themedium from the
chromatograms obtained and using the decJared content of
C,.H33CIN,O"HCI in loperamide hydrochloride BPCRS.

LIMITS
The amount of loperamide hydrochloride released is not less
than 75% (Q) of the stated amount.

Related substances
Carry out the method for liquidchromarography,
Appendix III D, using the following' freshly prepared
solutions in solvent B.
35 volumes of 0.085M potassium dihydrogeu orthophosphate,
adjusted to pH 2.1 with OItlwphosphori< acid, and 65 volumes
of melhonol (solvent B).
(I) Shake a quantity of powdered tablets with a sufficient
volume of solvent B to produce a solution containing
0.0035% wlv of Loperarnide Hydrochloride. Filter and use CHROMATOGRAPHIC CONDITIONS

the filtrate. The chromatographic conditions described under Dissolution

(2) Dilute 1 volume of solution (1) to 100 volumes. may be used.

(3) Dilute 1 volume of solution (2) to 5 volumes. DETERMINATION OF CONTENT

(4) 0.0035% wlv of loperomide hydrochloride BPCRS and Calculate the content of C,.H33CIN,O"HCI in each tablet
--0.000035%-wlv-of-ioperamide-N-oxide-Bl'CRS-(impurity-E).--using-thedeclared-content-of-C, .H" CIN, 0 2,HCLin - - - - - - -

CHROMATOGRAPHIC CONDITIONS Ioperamid< hydrochloride BPCRS.

(a) Use a stainless steel column (7.5 em x 4.6 mm) packed ASSAY
with eud-<aJ>Ped octade;;ylsilyl silica gel (5 urn) (phenomenex For tablets containing less than 2 mg and/or less than
Luna CI8(2) is suitable). 2% wlw oJloperamide hydrochloride
(b) Use isocratic elution and the mobile phase descnbed Use the average of the individual results obtained in the test
below. for Uniformity of content.

(c) Use a flow rate of 1 mL per minute. For tablets containing 2 mg or more and 2% uVw or
(d) Use a column temperature of 30°. m"!'" oJloperamide hydrochloride
.' Weigh and powder 20 tablets. Prepare. Carry out the method

(e) Use a detection wavelength of219 nm. for liquid chromatography, Appendix 111 D, using the following
(I) Inject 20 ~L of each solution. solutions.
(g) For solution (I), allow the chromatography to proceed (1) Mix a quantity of the powdered tablets containing 20 mg
for 3 times the retention time of loperamide. of LoperamideHydrochloride with 90 mL of water with the
MOBILE PHASE aid ofuJtrasound for 10 minutes, shake for 30 minutes,

5 volumes of tetrahydrofuran, 37 volumes of acetonitrile Rl dilute to 200 mL with acetonitrile and filter.
and 58 volumes of a solution containing 0.46% wi. (2) 0,01% wlv of loperamide hydrochloride BPCRS in a
ammonium dihydrogen phosphate and 0.61 % wlv sodium mixture of 45 volumes of water and 55 volumes of acetonitrile.
decanesulfonate, previouslyadjusted to pH 2.1 with CHROMATOGRAPHIC CONDITIONS
orthophosphonc acid. The chromatographic conditions described under Dissolution

may be used.
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Orodispersible l..operamide Tablets

Action and use
Opioid receptor agonist; antidiarrhoeal.

Loperamide Orodispersible Tablets

DETERMINATION OF CONTENT

Calculate the content of C29H :33ClN20 2,HCl in the tablets
using the declared content of C29H33C1N202,HCI in
loperamide hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monographinclude impurity F listed underl..operamide
Hydrochloride.

(b) Use 500 niL of a buffer solution prepared by mixing
20 volumes of 1M acetic add with 60 volwnes of watl1r~

adjustiog the pH to 4.7 with 1M sodium hydroxide and
diluting (0 100 volumes with water, at a temperature of 37°,
as the medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.
O.005M sodium ocranesulfonate containing, per 1000 mL,
1 mL of 135M ammonia and 0.5 mL of methylamine and
adjust the pH to 3.2 with otthophosphotic acid(solvent A).
(I) After 10 minutes withdraw a IQ-mL sample of the
mediwn and filter. Dilute the filtrate, if necessary, with
dissolution medium to produce a solution containing
0.0004% wlv of Loperamide Hydrochloride.
(2) 0.0004% wlv of Ioperomide hydrochloride BPCRS in the
dissolution mediwn.

DEFINITION
Lopecamide Orodispersible Tablets containLoperamide CHROMATOGRAPHIC CONDITIONS

Hydrochloride in a suitable orodispersible basis. (a) Use a stainless steel column (15 em x 3.9 mm) packed
The tablets comply with the requirements statedunderTablets and withend-capped ocladecylsilyl silica gelfor chromatography
with thefollowing requirements. (4 urn) (Novapak CI8 is suitable).

(b) Use lsocratic elution and the mobilephasedescribed
Content ofloperamide hydrochloride, ~~33CINZOl' below.
HCI
95.0 to 105.0% of the stated amount. (c) Use a flow rate of 1.5 mL per minute.
IDENTIFICATION (d) Use an ambient column temperature.

A. Carry out the method for thin-layer chromatography, (e) Use a detection wavelength of 226 om.
Appendix III A, using the followingsolutions. (I) Inject 20 JIL of each solution.

(I) Shake a quantity of powdered tablets containing 10 mg of MOBILE PHASE
Loperamide Hydrochloride with 10 mLof methanol for 45 volwnes of solvent A and 55 volumes of aaronim7e.
5 minutes and filler.

DBTER.t\1.INATlON OF CONTENT

(2) 0.1% wlv of Ioperamide hydrochloride BPCRS in methanol. Calculate the total content of loperamide hydrochloride,
CHROMATOGRAPHIC CONDITIONS C29H33ClNz02,HCI, in the medium from the

(3) Use as the coatingsilica gelF2S4 (Mercksilicagel 60 F254 chromatograms obtainedand using the declared content of
plates are suitable). C"H"CIN20 2,HCI in loperamide hydrochloride BPCRS.

(b) Use the mobile phase as described below. LIMITS
(c) Apply 10 JIL of each solution. Tbe amount of Joperamide hydrochloride released is not less
(d) Develop the plate to 15 cm. than 75% (Q) of the stated amount.

(e) Afterremoval of the plate,dry in airand examine under Related substances
----~ultra""'k'-light-flM-nm)~.--------------Carry-out-the-method-for-liquidchromatography,---------

MOBILE PHASE Appendix ill D, using the following freshly prepared
solutions in solvent B.

2.5 volumes of acerate bufferpH 4.7, 17.5 volumes of
methanol, 27 volumes of ethyl acetate and 53 volumes of 35 volumes of 0.085M potassium dihydrogen phosphate,
dich/oromethane. adjusted to pH 2.1 with onhophosphoric acid, and 65 volumes

of methanol (solvent B).
CONFIR...\lAnON (I) Shake a quantity of powdered tablets with a sufficient
The principal spot in the chromatogram obtainedwith volwne of solvent B to producea solutioncontaining
solution (1) corresponds in positionand size to that in me 0.0035% wlv of Loperamide Hydrochloride. Filterand use
chromatogram obtained with solution (2). the filtrate.

B.1n the Assay, the retention time of the principal peak in (2) Dilute I volume of solution (I) to 100 volumes.
me chromatogram obtained with solution (1) is similar to (3) Dilute 1 volume to of solution (2) £0 5 volumes.
that of the principal peak in the chromatogram obtainedwith
solution (2). (4) 0.0035% wlv of loperamide hydrochloride BPCRS and

0.000035% wlv of loperamide N-oxideBPCRS (impurity F).
TESTS
Dissolution CHROMATOGRAPHIC CONDITIONS

Complies with the dissolution test jor tablets and capsules, (a) Use a stainless steel column (7.5 cm x 4.6 mm) packed
Appendix XII B I. with end-capped octodecylsilyl S/7ica gel (5 1IJl1) (phenomenex

Luna CI8(2) is suitable).
TEST CONDITIONS

(b) Use isocratic elution and the mobilephasedescribed
(a) Use Apparatus 2, rotating the paddleat 50 revolutions below.
per minute.

(c) Use a flow rate of 1 mLper minute.
(d) Use a column temperature oDO".
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(e) Use a detection wavelength of219 run.

(I) Inject 20 ~L of each solution.

(g) For solution (I), aUow the chromatography to proceed
for 3 times the retention time of loperamide.

MOBILE PHASE

5 volumes of lelmhydrofuran, 37 volumes of acetonitrile Rl
and 58 volumes of a solution containing 0.46% w/v
ammonium dihydrogen phosphate and 0.61 % wlvsodium
decanesul/onate, previously adjusted to pH 2.1 with
orthophosphonc odd.
When the chromatograms are recorded under the prescribed
conditions the retention time relative to loperamide
(retention time about 15 minutes) is: impurity F, about 1.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
loperamide and impurity F is at least J.5.

UMITS

In the chromatogram obtainedwith solution (1):
the area of any peakcorresponding to impurity F is not
greater than the area of the principal peakin the
chromatogram obtained with solution (2) (1.0%);

the area of any othersecondary peak is not greater thanthe
area of me principal peakin the chromatogram obtained with
solution (3) (0.2%);
the sum of the areas of any secondary peaks, excluding
impurity FJis not greater the area of the principal peakin the
chromatogram obtained with solution (2) (1.0%).
Disregard anypeak with an arealess than halfthe area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

Uniformity of content
Tabletscontaining less than 2 mg and/or less than 2% w/w
of Loperamide Hydrochloride comply with the requirements
statedunderTablets using the following method of analysis.
Carry out the method for liquidchromatogrophy,
Appendix ill DJusing the following solutions.
(1) Add 150 mL of waterto one whole tablet and mix with
the aid of ultrasound for 30 minutes, shake mechanically for

___30_minutes_and_dilute_with_sufficient_acelon~nroducea
solution expectedto contain 0.001% wlv of Loperamide
Hydrochloride and filter.
(2) 0.001 % wlv of loperamide hydrochlorid< BPCRS in a
mixture of 45 volumes of water and 55 volumesof acetonitrile.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescnbed underDissolution
may be used.

DETERMINATION OF CONTENT

Calculate the content of C,.H"CIN,O"HCI in each tablet
using the declared content of C29H:nClN202JHCI in
loperomide hydrochlorid< BPCRS.

ASSAY
For tablets containing less than 2 mg and/or less than
2% wlw of loperornide hydrochlorick
Use the average of the 10 individual results obtainedin me
test forUnifonnity of content.

For tablets contm·ning 2 mg or more and 2% w1w or
more ofloperamide hydrochloride
Weigh and powder 20 tablets. Carry out the method for
liquid chromatogrophy, Appendix III D, using the foUowing
solutions.

2022

(1) Mix a quantity of the powdered tablets containing 20 mg
of Loperamide Hydrochloride with 90 mL of wOIer with the
aid of ultrasound for 10 minutes, shake for 30 minutes,
dilute to 200 mL with acetonitrile and filter.
(2) 0.01 % wlv of Ioperamide hydrochloride BPCRS in a
mixture of 45 volumes of water and 55 volumes of acetonitrile.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underDissolution
may be used.

DETERMINATION OF CONTENT

Calculate me content of C29H33CIN202JHCl in the tablets
using the declaredcontent of C2gH33CIN202JHCI in
loperamide hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurity F listed Wider Loperamide
Hydrochloride.

Loprazolam Tablets
Action and use
Benzodiazepine.

DEFINITION
Loprazolam Tablets containLoprazoJam Mesilate.
The tablets comply with the requirements staledunder Tablets and
with thefollowing requirements.

PRODUCTION
Risk assessment should beusedto evaluate thepotential for
genotoxic methonesulfonate esters eo beformed in thepresence of
low mokcularweight alcohols, Jf a riskof methanesulfonate ester
fonnarion is identified through risk assessment, these impun·ties
shouldnot exceedthe threshold of toxicological cancern.

Content of loprazolam, C23Hu CIN603

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 210 to
370 om of me filtrate obtained in the Assayexhibits a
maximum-at-330-nrn-and-a-shoulder-at-240-nrn.-----------1

B. Carry out the method for thin-layer chromatogrophy,
Appendix ill A, using me following solutions.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 2 mg of loprazolam with 10 mL of a mixture of
46 volumes of chlorcform, 46 volumes of methanol and
8 volumes of water, centrifuge and use the clearsupernatant
liquid.
(2) 0.02% wlv of loprazolam mesilate BPCRS in the same
solvent mixture.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm (Merck silica gel 60 F",
plates are.suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of me plate, allow it to dry in airand
examine under uhra-uiolet light (154 nm).

MOBILE PHASE

20 volumes of methanol and 80 volumes of chloroform.
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Loratadine Tablets
Action and use
Histamine HI receptor antegonist; antihistamine.

'remeereuee Rate Commenl

(min)

80' mah1ain for 1 "lsoaaUc
mintAe

00--+300- 10- per minute (near gradienl

300· mainlain lor 10 isoaaUc
minules

DEFINITION
Loratadine Tablets contain Loratadine.

The tablets comply with the requirements stared under Tablets and
with thefollowing requirements.

Content of Ioratadlne, C22H23ClN202
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 50 mg
of Loratadine with 20 mL of acetone, filter and evaporate the
filtrate to dryness. The infrared absotpnon spectrum of the
dried residue, Appendix n A, is concordant with the reference
spectrum of loratadine (RS 435).

TESTS
lmpurityH
Carry out the method for gas chromatography,
Appendix III B. Use a 0.002% wlv solution of isoamyl
benzoate in dichtoromethane as the internal standard solution.

(I) Shake a quantity of powdered tablets containing 20 mg of
Loratadine with 5 mL of dichloromethane and filter. To the
filtrate add 1 mL of the internal standard solution and 1 mL
of solution (2) and dilute to 10 mLwith dkhloromethane.

(2) 0.002% wlv of lonuadine impurifY H EPCRS.
(3) Add 1 mL of the internal standard solution to 1 mL of
solution (2) and dilute to 10 mL with dichloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use a methylpo/ysiloxan, column (25 m x 0.32 mm)
bonded with a film (0.52 um) (HP I is suitable).

(b) Use heliumas the carrier gas at 1.0 mL per minute.

(c) Use the gradient conditions described below.

(d) Use an inlet temperature of 260°.

(e) Use a flame ionisation detector at a temperature of 300°.

<0 Inject 1 IlL of each solution.

(g) Use a split ratio of 1:30.

SYSTEM SUiTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity H and isoamyl benzoate is at least 2.0.

LIMITS

Calculate the ratio of the area of the peak due to impurity H
to the area of the peak due to isoamyl benzoate from the
chromatogram obtained with solution (3).

In the chromatogram obtained with solution (1):

the ratio of the area of the peak due to impurity H to the
area of the peak due to isoamyl benzoate is not greater than
twice the ratio of the peaks obtained with solution (3)
(0.1%).

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

TESTS
Related substances
Carry out me method for thin-layerchromatography,
Appendix ill A, using the following solutions in a mixture of
46 volumes of chlorofonn, 46 volumes of methanol and
8 volumes of water.
(I) Shake a quantity of the powdered rablets containing the
equivalent of 10 mg of loprazolam with 4 mL of the solvent
mixture, mix the suspension wilh the aid of ultrasound for
5 minutes, centrifuge and use the clear supernatant liquid.

(2) 0.00025% w/v of loprazolom mesilate BPCRS.
(3) 0.00125% w/v of 6-(Z-chloropheny/)-Z,4-dihydro-Z
{(dim,thylamino)m,thylen,]-8-nitroimidazo-{1,Z-a]{1,4]
beneodiasepin-t-one BPCRS (dimethylamino analogue).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica g,1 (Merck silica gel 60 plates are
suitable). Before use, stand the plate in methanol, allowing
the solvent front to ascend 17 em, allow to dry in air, heat
the plate at 100° to 105° for I hour and use with the flow of
mobile phase in the same direction as that used for the
pretreatment.

(b) Use the mobile phase as described below.

(c) Apply 40 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, aUowit to dry in air, spray the
plate with a 5% wlv solution of titanium(ilJ) chloride in a
solution of hydrochloric acid containing 10% wlv oCHel and
then spray with a solution containing 0.4 g of 4-di'methyl
ominodtmomaldehyde in a mixture of 20 mL of 6M
hydrochlori< acid and 100 mL of ,thanol (96%). Heat at 100°
until spots appear (about 10 minutes).

MOBILE PHASE

20 volumes of methanol and 80 volumes of chloroform.

UMlTS

In the chromatogram obtained with solution (1):

_____any_spot_corresponding_to_the_dimethylamino_analogue_is_not--==;;';;;;;W;;:======::R,;;::===::c:;;;;;;;;;;::=~-----1
more intense than the spot in the chromatogram obtained
with solution (3) (0.5%);

any other secondary spot is not more intense than the spot in
the chromatogram obtained with solution (2) (0.1%).

Uniformity of content
Tablets containing less than the equivalent of 2 mg and/or
less than 2% wlw of loprazolam comply with the
requirements stated under Tablets using the following
method of analysis. Shake one tablet with 8 mL of water, add
80 mL of absolute ethanol, mix with the aid of ultrasound for
10 minutes, cool and dilute to 200 mL with absolute ethanol.
Mix, filter, discarding the first 20 mL of filtrate, and measure
the absorbance of the resulting solution at the maximum at
330 run, Appendix II B. Calculate the content of
C2,H21CIN.O, taking 890 as the value of A(I %, 1 cm) at
the maximum at 330 nm.

ASSAY
Use the average of the individual results determined in the
test for Unifonnity of content.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of loprazolam.
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Related substances
Carry out the method for liquidchromatography,
Appendix ill DJ using the following solutions.
(I) Shake a quantity of powdered tablets containing 20 mg of
Loratadine wic:h 10 mL of methanol and filter. Dilute
1 volume of the filtrate to 2 volwnes with the mobile phase.
(2) Dilute I volume of solution (I) to 100 volumes and
further dilute 1 volumeto 5 volumes with the mobile phase.
(3) 0.1% wlv of loratadine impun'ty sumdard BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped oetadecylsilYl silica gelfor chromatography
(5 pm) (Inertsil ODS-3V is suitable).

(b) Use lsocratic elution and the mobilephasedescribed
below.

(c) Use a Row rateof 1.5 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 220 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

30 volumes of methanol, 35 volumes of O.OSM potassium
di/tydrogen OI1hophosphate, previously adjusted to pH 2.8 with
OTthophosphoric add, and 40 volumes of acetonim"le.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaksdue to
impurity H and loratadine is at least 1.5.

LIMITS

Identify any peakscorresponding to impurity A, impurity H
and impurity F using solution (3) and the chromatogram
supplied with kmuadine impurity standard BPCRS and
multiply the areas of these peaks by correction factors of 1.7,
1.9 and 1.6 respectively.

In the chromatogram obtained with solution (I):
the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of the secondary peaks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).
Disregard any peakwithan area less than 0.25 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, usingthe following solutions.
(I) Shake a quantity of the powdered tablets containing
20 mg of Loratadine with 20 mL of memano/and filter.
Dilute 1 volwne of the filtrate to 10 volumeswith the mobile
phase.
(2) 0.01% wlv of loratadin< BPCRS in the mobile phase.

(3) 0.1% wlv of lorauuiine impurity standard BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

2022

SYSTEM. SUITABiLITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
loratadine and impurity E is at least 1.5.

DETERMINATION OF CONTENT

Calculate the contentof C:!ZHZ3CINZO:z in the tablets using
the declared contentof C22HnClNzOz in
Loratadine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underLoratadine.

Lorazepam Injection
Action and use
Benzodiazepine.

DEFINITION
Lorazepam Injection is a sterilesolution of Lorazepam in a
suitable solvent.
The inj«tion complies withtherequirements slatedunder
Parenteral Preparations and with thefollowing requirements.

Content ofJorazepam, CtsHlOChN:zOz
92.5 to 105.0% of the stated amount.
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(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.0004% wlv of 6-ehlo~4-(2-chlorophenyl)quinazoline-2

carboxaldehyde BPCRS (Ph. Eur. impurity E) and 0.1% wlv
of lorazepam for system suitability EPCRS.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octad«yIsiIyl silka gelfor chromawgraphy
(5 lim) resistant to bases up to pH 1l.5 (Zorbax Extend CI8
is suitable).
(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient coluinn temperature.

(e) Use a detection wavelength of 235 om.

(I) Inject 5 IiL of each solution.
Mobile phase A 3.48 g of dipotaJsium hydrogen orthophosphate
in a mixture of 50 mL of autonim7e and 850 mL of water,
adjust the pH to 10.5 with a 4.0% wlv solution of sodium
hydroxide and dilute to 1000 mL with water.

Mobile phase B acetonitrile.

Time Mobile phase Mobile phase Comment
(Minules) A B

(ll vlv) (ll vlv)

0·5 80 20 Isocrallc

5·35 80-> 30 20-> 70 linear gradient

35·50 30 70 isocrallc

50-80 30->80 70->20 linear gradient

80-75 80 20 Ie-equilibration

Lorazepam Preparations 111-919
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the areaof any peak corresponding to 6-chloro-4-(2
chlorophenyl)quinazoline-2-carboxaldehyde is not greater
than the area of the principal peak in the chromatogram
obtained with solution (2) (5.0%);

the area of any othersecondary peak is not greater than the
areaof the principal peak in the chromatogram obtained with
solution (3) (1.0%);

the sum of the areasof all the secondary peaks is not greater
than 7.5 times the area of the principal peak in the
chromatogram obtained with solution (3) (7.5%).

Disregard any peak eluting before4 minutes or after
20 minutes and any peak with an area less than the area of
the principal peak in the chromatogram obtainedwith
solution (4) (0.1 %).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in 10 volumes
of waterand 90 volumes of methanol. The solutionsshould be
used immediatelyafterpreparation.
(1) Dilute a weighed quantity of the oral solution containing
I mg of Lorazepam to 100 mL

(2) 0.001 % wlvof lorazepam BPGRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used but using as the mobile phase a
mixture of 1 volume of mobile phase Band 99 volumes of
mobile phase A.

SYSTEM SUITABILITY

The Assay is not valid unless the symmetry factor of the
principal peak in the chromatogram obtainedwith solution
(2) is not less than 0.9 and not more than 2.0.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral solution,
AppendixV G, and calculate the content of ClsHlOC12N202,
weight in volume, using the declared content of
C15HIOCI,N202 in Iorazepam BPGRS.

STORAGE
Lorazepam Oral Solution should be protected from light and
stored at a temperature of 2° to 8°.

Action and use
Benzodiazepine.

Lorazepam Oral Suspension
NOTE: Thismonograph has been developed to cover unlicensed
fonnulations.

DEFINITION
Lorazepam Oral Suspension is a suspensionof Lcrazepam in
a suitableflavoured vehicle.

The oralsuspension complies with the requirements statedunder
OralLiquids and with thefollowing requirements. Where
appropriate, theoralsuspension also complies with the
requirements stated under Unlicensed Medicines.

Content of lorazepam, CUHIOClzNlOl
92.5 to 105.0% of the stated amount.

Shahe the oralsuspension vigorously before carrying out the
following tests.

Tune MobilephaseA Mobilephase B Comment

(MInutes) (%vIY) (%vtv)

0-,. 99 1 isocnllic

10·20 99-+1 1-->99 lineargradient

20-21 '-->99 99-->1 lineargradient

21·27 99 re-equilibfallon

Action and use
Benzodiazepine.

DEFINITION
Lorazepam Oral Solution is a solution of Lorazepam in a
suitable flavoured vehicle.
The oralsolution complies with the requirements statedunder Oral
Liquids and with thefollowing requirements. W1Jern appropriattJ

theoralsolution also complies with the requirements staledunder
Unlicensed Medidnes.

Content of Iorazepam, CJSH.oClzN101
92.5 to 105.0% of the stated amount.

Lorazepam Oral Solution
NOTE: This monograph has been developed f(} cover unlicensed
fonnulations.

UMITS

In me chromatogram obtainedwith solution (1):

IDENTIFICATION
In the Assay, me retention rime of the principal peak in the
chromatogram obtained with solution (1) is the same as that
of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromaf(}graphy,
Appendix ill D, using the foUawing solutions in 10 volumes
of warer and 90 volumes of methanol. The solutions should be
used immediately after preparation.
(I) Dilute a volume of the oral solution containing 1 mg of
Lorazepam to 100 mL.

(2) 0.00005% wlv of 6-chlaro-4-(2-chlarophenyl)quinazolinc-2
carbo:caldehyde BPGRS.
(3) Dilute I volume of solution (I) to 100 volumes.

(4) Dilute 1 volume of solution (3) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped polaNmbeddedoCfade<y/si1y1 amorphous
otganotilica polymer (5 pm) (Waters XBridge BEH CIS is
suitable).

(b) Use gradient elution and the mobile phase described
---below·~----------------------- I

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 10°.

(e) Use a detection wavelength of 230 nm.

(I) Inject 25 pL of each solution.

MOBILE PHASE

Mobile phaseA I volume of orthophasphoric acid,
400 volumes of aeef(}nitrile and 600 volumes of 'Water.
Mobile phase B I volume of orthophosphoric acid,
400 volumes of waterand 600 volumes of acetonitrile.

.I
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Action and use
Benzodiazepine.

Lorazepam Tablets

MOBILE PHASE

3 volumes of waterand 7 volumes of methanol.
When the chromatograms arerecorded under the prescribed
conditions, the retention time of lorezepam is about
5.3 minutes.

DETERMINATION OF CONTENT

Determine the weight permL of the oralsuspension,
Appendix V G, and calculate the content of Cl5HloClzN20z,
weightin volume, using the declared content of
C,,HIOCI2N202 in lorazepam BPCRS.

STORAGE
Lorazepam Oral Suspension should be protected from light
and stored at a temperature of 2° to 8°.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Add 5 mL of hydrodlloric acid to a volume of the oral
suspension containing 5 mg of Lorazepam, heat in a water
bathfor 20 minutes and cool. Transfer the cooled solution to
a separating funnel, add 8 mL of 10M rodium hydroxide,
extract with two 25-mL quantities of etherand filter the
combined extracts through absorbent cotton. Evaporate the
filtrate to about 2 mL and dilute to 10 mL withmethanol.

(2) Add 5 mL of hydrochloric acid to 10 mL of a 0.05% wlv
solution of lorazepam BPCRS in absolute ethanol and treat in
the same manner as for solution (1) beginning at the words
'heat in a water hath.. . ',

CHROMATOGRAPHfC CONDITIONS

(a) Use as the coating silica gel OF.5• (Merck silica gel
60 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.
(d) Develop the plate to 15 ern.
(e) After removal of the plate, dry in air and spray with a DEFINITION
freshly prepared 1.25%w/vsolution of sodium n;tn"ce in Lorazepam Tablets containLorazepam.
O.5M hydrochlori< acid. Heal the plate at 100· for 5 minutes, The tablets comply..,ih the requi",ments statedunderTablets and
allow to cool and spray with a 0.1% w/vsolutionofN-(1~ with rhefollowing requirements.
naphthy/)ethylenediamine di/rydrochloride in absolUl< ethanol.

Content oflorazepam, C.sH.oClzNzOz
MOBILE PHASE 95.0 to 105.0% of the stated amount.

toluene. IDENTIFICATION
CONFIRMATION A. Carry out the method for thin-layer chromatography,
The principal spot in the chromatogram obtainedwith Appendix ill A, using the following solutionsprotectedfrom
solution (1) corresponds to that in the chromatogram light.
obtained with solution (2). (1) Shake a quantity of the powdered tablets containing 5 mg
B. In the Assay, the retention time of the principal peakin of Lorazepam with 5 mL of acetone and centrifuge.
the chromatogram obtainedwith solution (1) is the same as (2) 0.1% wlv solution of lomsepam BPCRS in acetone.
that of the principal peakin the chromatogram obtained with
solution (2). CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelF2501 (Mercksilicagel
TESTS 60 plates are suitable). Prewash the plate in methanol in the
Dissolution same direction to be used in the test, allow the methanol to
Complieswith the requirements statedunder Unlicensed ascend 17 ern and heat the plate at 1000 to 1050 for 1 hour.
Medicines, Oral Suspensions. Use a volwne of the oral (b) Use the mobile phaseas described below.

____suspension.containing.one.dose. , ~o-----------------
(c)-Apply 5 ~r; of eaeli solution.

ASSAY (d) Develop the plate to 17 em.
Carry out the metbod for liquidchromatography,
Appendix ill D, using the following solutions. (e) Afterremoval of the plate, dry in airand examineunder

ultraviolet light (254 nm).
(1) Disperse a weighed quantity of the oral suspension
containing 5 mg of Lorazepam in methanol (70%) and mix MOBILE PHASE

with the aid of ultrasound for 5 minutes; add sufficient 1 volumeof methanol and 10 volumes of dichloromethane.
methanol (70%) 10 produce 100 mL and filler through a CONFIRMATION

0.45-J.1m filter. The principal spot in the chromatogram obtained with
(2) 0.005% wlv elfiomzepam BPCRS in methanol (70%). solution (I) corresponds in position and size to that in the
CHROMATOGRAPHIC CONDITIONS chromatogram obtainedwith solution (2).

(a) Use a stainless steel colwnn (15 em x 4.6 mm) and a B. In the Assay, the chromatogram obtained with solution
pre-column both packed with end-capped octadecylsilyl silica gel (I) shows a peak with the same retention time as the
for chromatography (4 um) (Synergi Polar-RP 80A is suitable). principal peak in the chromatogram obtained with
(b) Use Jsocraticelution and the mobile phase described solution (2).
below. TESTS
(c) Use a flow rate of 1 mL per minute. Dissolution
(d) Use an ambient column temperature. Carry out the procedure protected from light. Comply with
(e) Use a detection wavelength of 254 run. the requirements for Monographs of the British

Pharmacopoeia in the dissolution tes: for tablets and capsules,
(I) Inject 5 ~L of each solution. Appendix xn BI.
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When the chromatograms are recorded under the prescribed
conditions the relative retentions to lorazepam (retention
time about 17.5 minutes) are: 6-chloro-4-(2-chlorophenyl)-2-

Time Mobile phase Mobile phase Commenl

IMlnules) A B

III v'v) III v'v)

0·5 80 20 isoc/atic

5·35 80->30 20->70 linear gradient

35·50 30 70 !socratic

50·60 30->80 70->20 lineal gradient

60-75 80 20 re-equilibration

quinazoline-Z-carboxylic acid, about 0.5; impurity D} about
0.9j impurity B, about 1.2 and impurity H, about 104.

SYSTEM SillTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between impurity D and lorazepam is at least
4.5;

the peak [0 valley ratio is at least 5.0 where Hp is the height
ahove the baseline of the peak due to impurity B and H(I is
the height above the baseJineof the lowest point of the curve
separating thispeak from the peak due to lorazepam.
The signal to noise ratioof the principal peak ln. me
chromatogram obtainedwith solution (4) is at least 50.

LIMITS

Identify any peak in the chromatogram obtainedwith
solution (I) due to 6-chloro-4-(2-ehlorophenyl)-2
quinazoline-2-carboxylic acid using me specifiedretention
time. Identify any peak in the chromatogram obtained with
solution (I) due to impurity D using the chromatogram
obtained with solution (3). Multiply the area of any peak
corresponding to impurity D by the correction factor of 4.95.
In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity E is not
greater thanfour times the areaof the peak in the
chromatogram obtainedwith solution (2) (2.0%);
the area of any peakcorresponding to 6-ehloro-4-(2-
chlorophenyl)-2-quinazoline-2-carboxylic acid is not greater
than 3.6 times the area of the peak in the chromatogram
obtained with solution (2) (1.8%);

the area of any other seamJary peaks is not greater than the
areaof the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any othersecondary peaks is not
greater than twice the area of the principal peakin the
chromatogram obtained with solution (2) (1.0%).

Disregard anypeak with an area less thanthe area of the
principal peak in the chromatogram obtainedwithsolution
(4) (0.1%).

Uniformity of content
Tablets containing less than2 mg and/or less than2% wlw

----~of I:orazepam comply with-me requirement st3teQ uni:ie"r~-
Tablets using the following method of analysis.

Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions in a mixture of
equal volumes of acetonitrile and waler, protected fromlight..
(I) Disperse one rablet with the aid of ultrasound with 5 mL.
Allow to cool and dilute to 10 mL. Further dilute, if
necessary, to produce a solution expectedto contain
0.01% wlv ofLorazeparn, filter and use the filtrate.
(2) 0.0 I% wlv of lorazepam BPCRS.

(3) 0.01 % wlv of lorazepam BPCRS and 0.0004% wlv of
6-<:hloro-4-(2-<:hlorophenyl)quinazoline-2-
casboxoldehyde BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-copped octade<y/siiyl silica gelfor chromawgraphy
(5 urn) resistant to bases up to pH 11.5 (Zorbax Extend CI8
is suitable).
(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.0 mL per minute.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of 0.1.... hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a sample of the medium.
Using 2-em cells measure the absorbance of the filtered
sample, suitably diluted with the dissolution medium if
necessary, to produce a solution expected to containabout
0.0001 J% w/v of Lorazepam, at the maximum at 232 nm,
Appendix IT Busing O.lM hydrochlorit acidin the reference
cell.

DETERJ.....UNATION OF CONTENT

Calculate the content of C15HIOClzN20Z, in the mediwn
taking 1115 as the value of A(l%, Ian) at the maximum at
232 nm.

Related substances
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions in a mixture of
equal volumes of acetonitrile and wortTJ protected from light.
(I) Disperse 5 whole tablets with the aid of ultrasound in a
suitable volume to producea 0.1%wlv solutionof
Lorazepam and filter.
(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.0004% wlv of 6-<:hloro-4-(2-ehloropheny/)quinazoline-2
rarboxaldehyde BPCRS (ph. Eur. impurity E) and 0.1% wlv
of lorozepom for system suitability EPCRS.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octade<ylsi!YI silica gelfor chromawgraphy
(5 um) resistant to bases up to pH 11.5 (Zorbax Extend CI8
is suitable).
(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 235 nm.

---(ftIilject-511L of eacn solution.

Mobile phaseA 3.48 g of dipotassium hydrogen orthophosphate
in a mixture of 50 mL of aaronitri/e and 850 mL of waterj

adjust the pH to 10.5 with a 4.0% wlv solutionof sodium
hydroxide and dilute to 1000 mL with water.

lvlobile phase B acetonitrile.
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(d) Use an ambient column temperature.

(e) Use a detection wavelength of235 nm.

(f) Inject 5 ~L of each solution.

MOBILE PHASE

450 volumes of acetomtrile and 550 volumes of a solution of
3.48 g of dipotassium hydrogen orthophosphate in a mixture of
50 mL of acetonitrile and 850 mL of water,adjust the pH to
10.5 with a 4.0% wlv solution of sodium hydroxide and dilute
to 1000 mL with water.
When the chromatograms arerecorded underthe prescribed
conditions the retention time of lorazepam is'about
4 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3») me resolution between Jorazepam and
impurity E is at least 8.0.

DETERMINATION OF CONTENT

Calculate me content of Cl5HwCl2N202 in each tablet from
the chromatograms obtained and using the declared content
of C 15H lOCl,N,O, in Iomsepam BPCRS.

ASSAY
For tablets containing tire equivalent ofless than 2 mg
anellor less than 2% uVwojlorazepam
Use the average of the individual results obtained in the test
for Uniformity of content.
For tablets containing the equivalent 012 mg or more
and 2% tWw or more of lorazepam
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in a mixture of
equal volumes of acetonitrile and water, protected from light..
(I) Disperse ten whole tablets in sufficient solvent to produce
a solutionexpected to contain0.01% wlv Lorazepam and
filter.
(2) 0.01 % wlv of lorazepom BPCRS.
(3) 0.01% wlv oflorazepam BPCRS and 0.0004% wlv of
6-ehloro-4-(2-ehlorophenyl)quinazoline-2-
carboxaldehyde BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underUnifonnity
------"ofcontentmay-lre-used.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between lorazepam and
impurity E is at least 8.0.

DETERMINATION OF CONTENT

Calculate the contentof ClsHlOCl2N202 in the tablets using
the declared content of C15HIOChN202 in
lorazepam BPCRS.

STORAGE
Lorazepam Tablets should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listedunder Lorazepam and the
following.
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CI

I. 6-chloro-4-(2-chlorophenyl)-2-quinazoline-2-carboxylic
acid

Lormetazepam Tablets
Action and use
Benzodiazepine.

DEFINmON
Lonnetazepam Tablets contain Lormetazepam,

The tabkts eomply wilh the requirements stated underTablets and
with thefollowing requiremenu.

Content oflormetazepam, Cl~IZClzN202
95.0 to 105.0% of the Slated amount.

IDENTIFICATION
A. Shake 3 quantity of the powdered tablets containing
10 mg of Lonnetazepam with 5 mL of acetom,filter, wash
the residue witha further 5 rnLof acetone, combine the
acetone extracts and evaporate to dryness on a water bath
usinga current of nitrogen. The infrared absorption spectrum of
the driedresidue, Appendix Il A, is concordant with the
ref,renat spearum oflonnetazepam (RS 207).
B. Carry out the method for thin-layer chromawgraphy,
Appendix III A, using the following solutions.

(I) Shake a quantity of the powdered tablets containing
10 mg of Lonnetazepam with 5 rnL of acetone for 15 minutes
and.filter. 1

(2) 0.2% wlv of lormerazepam BPCRS in acetone.

CHROMATOGRAPHIC CONDITIONS

(3) Use as the coating silira gelGF'54'
(b) Use the mobile phase as described below.

(c) Apply 10 ur, of each solution.

(d) Develop the plate 10 15 em.

(e) After removal of the plate,dry in airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

1 volume of methanol and 10 volumes of chloroform.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to thatin the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, usingthe following solutions.
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(1) Dissolve a quantity of the powdered tablets containing
10 mg of Lormetazepam in 100 mL of methanal (60%),
centrifuge and use me dear supernatant liquid.

(2) Dilute I volume of solution (I) to 100 volumes with
methanal (60%).
(3) 0.0010% wlv each of larmetazepam BPCRS and
lorazepam BPCRS in methanol (60%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with end-capped oetade<y/silyl silica gelfor chromawgraphy
(5 pm) (Hypersil ODS is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 230 om.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

48 volumes of methanol and 52 volumes of a phosphate
buffer prepared by dissolving 4.91 g of sadium dihydrogen
onhaphosphate and 0.633 g of disadium hydrogen onlwphosphate
in sufficient water £0 produce 1000 mL

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution factor between the two

principal peaksis at least 4.

UMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than 0.5 times
the area of the principal peakin the chromatogram obtained
with solution (2) (0.5%);

the sum of the areas of any secondary peaks is not greater than
the area of the peak in the chromatogram obtained with
solution (2) (1%).

Disregard any peakswith a retention time of less thanhalf
thatof lormetazepam.

Unifonnlty of content
Tablets containing less than 2 mg and/or less than 2% w/w
of Lormetazepam complywith the requirements stated under
Tablets using the following method of analysis. Carry out the
method for liquid chromatography) Appendix m D, using the
following solutions.
(I) Add 3 mL of water to one tablet, allow to stand for
20 minutes with occasional shaking, mix with the aid of
ultrasound for 2 minutes, add 35 mL of methanol, mix with
the aid of ultrasound for 5 minutes, shake for a further
15 minutes and cool. For tablets containing 0.5 mg of
Lormetazeparn, dilute the resulting solution to 50 mL with
water and for tablets containing 1 mg of Lormetazepam,
dilute to 100 mL withmethanol (60%), centrifuge for
10 minutes and use the clearsupernatant liquid.
(2) 0.001 % wlv of larmetazepam BPCRS in methanol (70%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances maybe used.

DETERMINATION OF CONTENT

Calculate the content of CloH12CI2N202 in the tablets from
the declared content of CIJl12CI2N20Z in
lormetaeepom BPCRS.

2022

ASSAY
Weigh and powder20 tablets. Carry out the method for
liquid chromawgraphy, Appendix ill 0, using the following
solutions.
(1) Disperse a quantity of the powdered tablets containing
10 mg of Lonnetazepam in 500 mL of methanol (60%),
centrifuge for 15 minutesand use the clearsupernatant
liquid.

(2) 0.002% wlv of larmetazepam BPCRS in me<hanol (60%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of CJ6H12ChN202 in the tablets from
the declared content of Cl~12ClzN202 in
Iormetazepam BPCRS.

Losartan Potassium Tablets
Acdon and use
Angiotensin II (ATI) receptor antagonist.

PROCEDURE

(1) After 30 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample, suitably diluted
with the dissolution mediumif necessary, at the maximum at
250 nm, Appendix II B, using water in the reference celt
(2) Measure the absorbanct of a suitable solution of losorum
potassium BPCRSusing wacer in the reference cell.
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DETERMINATION OF CONTENT

Calculate the totalcontent of tasmanpotassium,
C22H22CIKN60, in themedium from the absorhances
obtained and using the declared content of C22H22ClKN60

in losonan potassium BPCRS.

LIMITS

The amountof losartan potassium released after 30 minutes
is not less than 70% (Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D) using the following solutions,

(I) To a quantity of the powdered tablets containing
62.5 mg of Losartan Potassium add 125 mL of mobile
phaseA andmix with the aid of ultrasound for 15 minutes)
shaking the samples intermittently. Mix for a further
10 minutes with the aid of ultrasound, Add sufficient mobile
phase A to producea solution containing 0.025% wlv of
Losartan Potassium.
(2) Dilute I volume of solution (1) to 100 volumes and
further dilute 1 volume to 10 volumes with mobile phase A.

(3) Dissolve 12 mg of iouman potassium BPCRS in 5 mL of
waler, add 5 mL of 0.1M hydrochfori,; acid and heat at 105°
for 4 hours. Cool to ambient temperature. Add 5 mLof
O.IM sodium hydroxide and dilute to 50 mL with water. Adjust
the pH of the solution to 6.0 with O.IM hydrochlori< acid.

CHROl\iATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 3.9 mm) packed
with ocl)Uily/ ,ilicagelfor chromatography (5 pm) (Waters
Symmetry C8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 250 nm.

(I) Inject 10 pi of each solution.

MOBILE PHASE

Mobile phase A 3 volumes ofaatonilrik and 17 volumes of
mixedphospha<e buffer pH 7.O.
Mobile phase B acetonitrile.

Time Mobile phase A Mobile phase B Comment

(Minutes) (%vlv) (%vlv)

0·10 80..,40 20->60 linear gradienl

10·11 40--.80 60..,20 linear graoleflt

11-15 80 20 re-equiibralion

Use the chromatogram obtained with solution (3) to identifY
the peaks due [0 impurities Land M. When the
chromatograms arerecorded under the prescribed conditions,
the relative retentions with reference [0 losartan (retention
time = about 2.6 minutes) are: impurity L ;;;; about 2.4;
impurity M =about 2.9.

SYSTEM SUITABlUTY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution factor between the peaksdue
to impurity L and impurity M is at least 2.0.

UMITS

In the chromatogram obtained with solution (1):

Losartan Preparations 111-925

the area of anypeakcorresponding to impurity M is not
greater than 5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);

the area of any peakcorresponding to impurity L is not
greater than5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any othersecondary peak is not greater than twice
the area of the principal peakin the chromatogram obtained
with solution (2) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than 10 times the area of the principal peak in the
chromatogram obtained with solution (2) (1%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions in the mobile phase.
(I) Mix with the aid of ultrasound for 15 minutes a quantity
of the powdered tablets containing 25 mg of Losartan
Potassium with 30 mL of mobile phaseand allow to coot
Add sufficient mobile phase to produce 50 mL and filter
through a 0.45-pm PTFE filter.

(2) 0.05% wlv of losanan potassium BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsilyl sih'ca gelfor chromatography (5 um) (prodigy
CI8 is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.

(c) Use a flowrateof 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 250 nm.

(I) Inject 10 pL of each solution.

MOBILE PHASE

3 volumes of aueonitn7e and 7 volumes of a solution
containing 0.39% wlv of sodium dihydrogen orthopho,pha<e and
0.35% vlv of methylamine adjusted to pH 7.0 with
onhophosphoric-acid.
When the chromatograms are recorded under the prescribed
conditions the retention time of Losartan is about7 minutes.

DETERMINATION OF CONTENT

Calculate the contentof C22H22ClKN60 in the tablets using
the declared content of C22H22ClKN60 in losartan
potassium BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph includeimpurities Land J\<llisted under
Losartan Potassium.
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L. [2-butyl-I-[[2'-[I-[[2-butyl-4-chloro-I-[[2'-(IH-tetrazol-5
yl)biphenyl-4-yl]methyl)-IH-imidazol-5-yl)methyl)-IH
tetrazol-5-yl]biphenyl-4-yl]methyl)-4-chloro-IH-imidazol
5-yl)methanol (European Pharmacopoeia Impurity L).

DEFINITION
Lymecycline Capsules contain Lymecycline.
The capsules comply ';'ith the requiremems stared underCapsules
and with thefollowing requirements.

Content of lymecycline, C2~3aN4010
90.0 to 110.0% of the statedamount.

~l
N=N J=<N" ~
N~ N

CI

,N"",
N

'N..-NH

,/~
N-Nr-\. ~
II \' t:

N ""N CI

Action and use
Tetracycline antibacterial.

Lymecycline Capsules

IDENTIFICATION
The contents of the capsules comply with the following tests.
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(I) Shake a quantity of the contents of the capsules
containing 5 mg of Lymecycline with 10 mL of methanol,
centrifuge and use the supernatant liquid.
(2) 0.05% w/v of lymecydine BPCRSin methanol.

(3) 0.05% wlv of each of tetracydine hydnxhloride BPCRS,
chkmetracydine hydrochloride BPCRSand doxycydine
hydate BPCRSin methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelH. Adjust the pH of a
10%wlv solution of disodium edetare to 8.0 with 10Msodium
hydroxide and spray the solution evenly onto the plate (about
10 mL for a plate 100 nun x 200 nun). Allow the plate to
dry in a horizontal position for at least 1 hour. Before use,
dry the plate in an oven at 1100 for 1 hour.

(b) Use the mobile phase as described below.

(c) Apply I pL of each solution.

(d) Develop the plate '0 15 em.
(e) After removal of the plate, dryit in airand examine
under ultraviolet light (365 nm).

MOBILE PHASE

6 volumes of water, 35 volumes of methanol and 59 volumes
of dichloromethane.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows three clearly separated SpOlS.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in position, colour andsize to that
in the chromatogram obtained with solution (2).

B. To 0.5 mg add 2 mL of sulfuric acid. A purplish-red
colour is produced.
C. Dissolve 50 mg in 5 mL of water, add 50 mg of ninhydrin,
boil and add 15 mL of water. A bluish-violet colour is
produced.
D. Dissolve 0.2 g in 5 mL of warer, add 0.3 mL of
orthophosphoric acid and distil. To I mL of the distillate add
10 mL of cbromotropic acid-sulfuric acidsolution. A violet
colouris produced..

TESTS
Dissolution

M.[2-butyl-I-[[2'-[2-[[2-butyl-4-chloro-I-[[2'-(IH-tetrazol-5- Carry out the procedure protected from ligbt. Comply with
yl)biphenyl-4-yl)methyl)-lH-imidazol-5-yl)methyl)-2H- the requirements for Monographs of the British
'etrazol-5-yJ)biphenyl-4-yl)methyl)-4-chloro-IH-imidazol- Pharmacopoeia in the diswlutian testfor tablets and capsules,

----5~yl)methanol-(European-Pharmacopoeia-Impurity-M),~. ---AppeniliXxn-Bi.

TEST CONDITIONS

(a) Use Apparatus 2, rotating thepaddJe at 75 revolutions
pee minute.
(b) Use 900 mL of 0.1Mhydrochloric acid, at a temperature of
370

, as the medium.

PROCEDURE

(I) After 60 minutes withdraw a 20 mL sample of the
medium and filter. To 5 mL of this solution add 50 mL of
waterand 5 mL of 5M sodium hydroxide, mix with shaking
and add sufficient waterto produce 100 mL. Exactly
6 minutesafter adding the sodium hydroxide measure the
absorbance of the resulting solution at the maximum at
380 nm, Appendix II B using a solution prepared by diluting
5 mL of 5M sodium hydroxide to 100 mL with water in the
reference cell.
(2) Add 50 mL of waterand 5 mL of 5M sodium hydroxide '0
2 mL of a 0.09% wlv solution of tetracydine
hydrochloride BPCRSin O.lM hydrochloric acid, mix with
shaking and add sufficient waler to produce 100 mL. Exactly
6 minutes after adding the sodium hydroxide measure the
absorbance of the resulting solution using a solution prepared

J
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by diluting 5 mL of 5M sodium hydroxide to 100 mL with
waler in the reference cell.

DETERAUNATION OF CONTENT

Calculate me total content of lymecycline, C29H3SN4010, in
the medium from me absorbances obtained and using the
declared content of C22H2~208,HCI in tetracycline
hydrochloride BPCRS. Each mg of C22H,.N,Oa,HCI is
equivalent to 0.9241 mg of C"H,.N,Oa (tetracycline).
Multiply the content of tetracycline by 1.356 to obtain the
content of Iymecycline.

Free tetracycline
Not more than 2.5%, when determined by the following
method. To a quantity of the contents of the capsules
containing 0.5 g of Lymecycline add 50 mL of butyl aetta,.
and allow to stand at 25 0 for 1 hour. Filter (Whatmafi GF/C
is suitable) and extract the filtrate with two 25-mL quantities
of O.1M hydrochlonc acid. Combine the extracts, add sufficient
O.IM hydrochloric add to produce 50 mL and dilute 10 mL of
this solution to 100 mL with O.lMhydrochlori< acid.
The absorbance of the resulting solution at the maximum at
355 om, Appendix II B, using O.IM hydrochlori< add in the
reference cell, is not greater than 0.64.

Related substances
Carry out the method for liquidchromatography,
Appendixill D, using the following solutions prepared
immediately beforeuse.
(1) Dissolve a quantity of the mixed contents of 20 capsules
containing 0.125 g of Lymecycline in 5 mLof warer.
Add 1 mL of a 4% w/v solution of sodium merabim{fire and
allow to stand in the dark at 20 to 25° for 16 to 24 hours,
without stirring. Add 50 mL of 0.05M hydrochfori< add, shake
to dissolve the precipitate and dilute to 100 mL with water
(contains approximately 0.1 % wlv of tetracycline).

(2) 0.1 % wlv of tetracydine hydrochloride BPCRS in
O.OIM hydrochloric acid.
(3) 0.025% wlv of 4-epi,.traeydine hydrochloride BPCRS
(impurity A) in O.OIM hydrochlori< acid.
(4) 0.01% wlv of anhydro'elracydine hydrochloride BPCRS
(impurity C) in O.OIM hydrochloric acid.
(5) 0.02% wlv of 4-epianhydro,.traeydine hydrochloride BPCRS
(impurity D) in O.OIM hydrochlori< add.
(6) Mix I volume of solution (2), 2 volumes of solution (3)
and 5 volumes of solution (5) and dilute to 25 volumes with
O.OIM hydrochloric add.
(7) Mix 40 volumes of solution (3), 20 volumes of solution
(4) and 5 volumes of solution (5) and dilute to 200 volumes
with O.OIM hydrochfori< add.
(8) Dilute I volume of solution (7) to 50 volumes with
O.OIM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with styrene-divinylbenzene copolymer (8 J.1m) with a pore size
of 10 om (PLRP-S 100A is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1.0 mL per minute.
(d) Use a column temperature of 60'.

(e) Use a detection wavelength of 254 om.

(I) Inject 20 ~L of solutions (I), (6) and (7).

(g) Allow the chromatography to proceed for 5 times the
retention timeof the principal peakin the chromatogram
obtainedwith solution (1).

Lymecycline Preparations 111-927
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Action and use
Antacid.

DEFINITION
Magaldrate Oral Suspension contains Magaldrate in a
suitable flavoured vehicle.
The oralsuspension romp!ies with the requirements statedunder
Oral Liquids and wirh 'he following requiremena.
Content of anhydrous magaldrate,
AI,MglO(OH)31(SO.),
90.0 to 110.0% of the stated amount.

IDENTIFlCATION
A. Dissolve a quantity of the oral suspension containing the
equivalent of 0.8 g of anhydrous magaldrate in 20 mL of 3M
hydrochloric acid, add 30 mL of waterand heat to boiling.
Add 6M ammonia until a pH of 6.2 is obtained, continue
boiling for a further 2 minutes, filter and retain the
precipitate and the filtrate. To 2 mL of the filtrate add 2 mL
of ammonium chloride so/uuOn and neutralise with a solution
prepared by dissolving2 g of ammonium carbonate and 2 mL
of 6M ammonia in sufficientwater to produce 20 mL;
no precipitate is produced. Add disodium hydrogen plwsphate

Water
The contents of the capsulescontain not more than
7.0% w/w of water, AppendixIX C. Use 0.1 g.

ASSAY
Carry out the method for liquid chromolJJgraphy,
Appendix III D, using the following solutions prepared
immediatelybefore use.
(1) Dissolve a quantityof the mixed contents of 20 capsules
containing 0.125 g of Lymecycline in 5 mL of warer.
Add I mL of a 4% wlv solution of sodium metabisulfi'" and
allow to stand in the darkat 20 to 250 for 16 to 24 hours,
without stirring. Add 50 mL of 0.05M hydrochloric acid, shake
to dissolve the precipitate and dilute to 100 mL with walei'
(contains approximately 0.1 % wlv of tetracycline).
(2) 0.1 % wlv of tetracycline hydrochloride BPCRS in
O.OIM hydrochloril: acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

Inject solution (2) six times. The Assay is not valid unless the
relative standard deviation of the area of the principal peak is
at most 1.0%.

DETERMINATION OF CONTENT

Calculate the content of C29H3SN...OlO in the capsules using
the declared content of C22H24N20s,HCI in tetracycline
hydrochloride BPCRS. Each mg of C.zHa.,N.O.,HCI is
equivalent to 0.9241 mg of CaaHa.,N.Os (tetracycline).
Multiply the content of tetracycline by 1.356 to obtaln the
content of Iymecycline.

IMPURITIES
The impurities limited by the requirements of this
monographinclude impurities A to G listed under
Lymecycline.

204 mg of Lymecycline is equivalent to approximately
150 mg of tetracycline.

solution; a white, crystalline precipitate is produced which is
insoluble in 6M ammonia.
B. The precipitate retained in test A yields the reaction
characteristic of aluminium salts, Appendix VI.
c. The filtrate obtained in test A yields the reactions
characteristic of sul/ara, Appendix VI.

TESTS
Neutralislng capacity
Disperse a quantity containing me equivalent of 0.8 g of
anhydrous magaldrate in 70 mL of water, heat to 37° and
mix for J minute. Maintainthe temperature at 37° and,
while stirring continuously, add from a pipette 30 mL of 1M
hydrochlom acid VS. Stir for 15 minutes and, over a period
not exceeding 5 minutes, titrate the excess acid with 1M
sodium hydroxide VS to a pH of 3.5 which is stable for a
period of 10 to 15 seconds. Not more than 12 mL of 1M
sodium hydroxide VS is required.

Magnesium hydroxide
Not less than 49.2% and not more than 66.6% of the
content of anhydrous magaldrate when determinedby the
following method. Mix a quantityof the oral suspension
containing the equivalent of 1 g of magaldrate in 30 mL of
2M hydrochloric acid and add sufficientwater to produce
100 mL (solution A). Dilute 10 mL of this solution to
200 mL with water. Add, while stirring, 1 g of ammonium
chloride, 20 mL of triethanolamine, 10 mL of ammonia buffer
pH 10.9 and 0.4 mL of mordant black11 solution. Titrate with
0.05M disodium uktate VS until a blue colour is obtained.
Repeat the procedure without the substance being examined.
The difference between the titrations represents the amount
of disodium edetate required. Each mL of 0.05M disodium
edna.. VS is equivalent to 2.916 g of Mg(OHh.

Aluminium hydroxide
Not less than 32.1% and not more than 45.9% of the stated
content of anhydrous magaldrate when determined by the
following method. Dilute 10 mL of solution A obtained in
the test for Magnesium hydroxidewith 20 mL of water.
Add 25 mL of 0.05M disodium edeuue VS, mix, allow to stand
for 5 minutes and add 20 mL of acetate buffer pH 4.4, 60 mL
of ethanol (96%) and 2 mL of a 0.026% wlv solution of
dithizone in ethanol (96%). Titrate with O.05M zinc sulfate VS

__--'MlI"'agaldrate Oral SUSR"'e"'n"'s...io""n"--- -'un"""til'-'a'-'brnri'lIDt Rink colour is obtained. Rel'eat the I'ro""'ce"'du"'re"---- I
without the substance being examined. The difference
between the titrations represents the amount of disodium
edetate required. Each mL of 0.05M disodium edetate VS is
equivalent to 3.90 g of Al(OH),.

Microbial contamination
Carry out a quantitative evaluation for Enterobacteria and
certain other Gram-negative bacteria, AppendixXVI B1.
0.01 mL of the preparation gives a negative result,Table 1
(most probable number ofbaeteria per gram fewer than 102) .

I

ASSAY
To a quantityof the oral suspension containing the
equivalent of 3 g of anhydrous magaldrate add 100 mL of 1M
hydrochloric add VS and mix using a magnetic stirrer to
achievedissolution. Titrate the excess acid with 1Msodium
hydroxide VS to pH 3, determined potentiometrically. Repeat
the procedure without the preparation being examined. .
The difference between the titrations represents the amount
of hydrochloric acid required. Each mL of 1M hydrocltioric
acid VS is equivalent to 35.40 mg of Al,MglO(OH)31(SO.h-

LABELLING
The quantity of the active ingredient is stated in terms of the
equivalent amount of anhydrous magaldrate.

I

j
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blue colour. EachmL OrO.IM disodium edeuue VS is
equivalent to 20.33 mg of MgCI,,6H,O.

LABELLING
The strength is statedas the percentage w/vof Magnesium
Chloride Hexahydrate and as the approximate concentration
of magnesium ions (Mg2+) in millimoles permL.
For a preparation containing J0% wlv of Magnesium
Chloride Hexahydrate) the concentration of magnesium ions
is approximately 0.5 millimolesper nti1lilitre (0.5 mmol
Mg'+/mL).

Magnesium Glycerophosphate Oral
Solution

Action and use
Used in the treatment of magnesium deficiency.

sore This monograph has been developed to <over unlicensed
formulations.

Aromatic Magnesium Carbonate Mixture
Aromatic Magnesium Carbonate Oral Suspension

DEFINITION
Aromatic Magnesium Carbonate Mixture is an oral suspension
containing3% w/v of Light Magnesium Carbonate and
5% wlv of Sodium Bicarbonate in a suitable vehicle
containingAromatic Cardamom Tincture.
The mixture complies with the requirements seated under Oral
Liquids and with thefollowing requirements.

Content of sodium bicarbonate, NaHCOJ

4.7 to 5.3% wlv.

Content of magnesium, Mg
0.70 to 0.86% wlv.

ASSAY
For sodium bicarbonate
Boil 10 g with 100 mL of water for 5 minutes, filter) boil the
residue with 100 mL of water for 5 minutes and filter.
Combine the filtrates, cool and titrate with O.5M hydrochloric
add VS using methylorange-xylene cyano/ FF solution as
indicator. Add 10 mL of ammonia blfffer pH 10.9 and titrate
with 0.05Mdisodium edetate VS using mordant bkuk 11
solutUm as indicator. Aftersubtracting one-fifth of the volume
of 0.05M disodium edetate VS, each mL of 0.5M hydrochlori<
add VS is equivalent to 42"00mg of NaHCO]. Determine
the weight per mL of the mixture, Appendix V G, and
calculate the percentage ofNaHCO], weight in volume.

For magnesium
Dissolve 30 g in the minimum quantity of 2M hydrochloric
acid and dilute to 200 mL with water. To 20 mL of this
solution add 200 mL of waterand 10 mL of ammoniablf!fer
pH 10.9 and titrate with 0.05M disodium edetate VS using
mordant black 11 solution as indicator. Each mL of
0.05M disodium edetau VS is equivalent to 1.215 mg of Mg.
Use the weightper mL of the mixture to calculate the
percentage of Mg) weight in volume"

DEFINITION
Magnesium Glycerophosphate Oral Solution is a solution of
Magnesium Glycerophosphate in a suitable flavoured vehicle.
The oralso/un"on complies with the requirements statedunderOral
Liquids and with thejollowing requirements. W1lere appropn"ate,
the oralsohuion alsocomplies with the requirements stated under
Unlicensed Medicines.
Content of magnesium, Mg
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the oral solution containing the
equivalent of about 25 mg of magnesium in a test rube fitted
with a glass tube add I g of potassium hydrogen sulfate. Heat
strongly and direct the white vapour towards a piece of filter
paper impregnated with a freshly prepared J% wlv solution
of sodium nitroprusside" The filter paper develops a blue colour
in contact withpiperidine.

Magnesium Chloride Injection B. Reduce a quantity of the oral solution containing the
equivalent of about 25 mg of magnesium in a crucible and

----DEFINITION-----------------igniteo-Add-5-mb-of-nitric-acidto-the-residue,heat-on-a--------I
Magnesium Chloride Injection is a sterile solution of water-bath for J minuteand filter. The filtrate yields
Magnesium Chloride Hexahydrate in Water for Injections. reaction B characteristic of phosphata, Appendix VI.
The injection complies with the requirements seated under C. Yields reaction A characteristic of magnesium salts)
Parenteral Preparalions and wi,h thejo/lowing requirements. Appendix VI.
Content of magnesiwn chloride hexahydrate, TESTS
MgCI,,6H20 Acidity
95.0 to 105.0% of the stated amount. Dilute a quantity of the oral soJution containing the
CHARACTERISTICS equivalent of about 25 mg of magnesium to 100 mL with
A clear, colourless solution. carbon dioxide-free water. Add 0.1 mL of phenolphthalein

soluuon. Not more than 2.0 mL of O.IM sodium hydroxide is
IDENTIFICATION required to change the colour of the solution.
Yields the reactions characteristic of magnesium salts and of
chlorides, Appendix VI. Phosphate

Dilute a quantity of the oral solution containing the
Acidity or alkalinity equivalent of about25 mg of magnesium to 100 mL with
pff, 5.0 to 8.0, Appendix V L. water and dilute 1 mL of the solution to 100 mL with- water.

ASSAY The resulting solutioncomplies with the limi, USt jor
Dilute a volume containing 2.5 g of Magnesium Chloride phosphates, Appendix vn (0.5%).
Hexahydrate to 100 mL with water. To 20 mL of this ASSAY
solution add 10 mL of ammonia buffer pH 10.9 and titrate To a quantity of the oral solution containing the equivalent
with O.IM disodium edeuue VS using 0.1 g of mordant black 11 of about 120 mg of magnesium add 25 mL of water.
triturate as indicator) until the pink tintis discharged from the Transfer 10 mL of the solution into a 500 mL conical flask
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and cany out the complexomemc titration of magnesium,
Appendix VDI D, beginningat the words 'and dilute to

300 mL with waterv • .". Each mL of O.IM disodium eduate
VS is equivalent to 2.431 mg of Mg.

LABELLING
The quantity of the activeingredient is stated bothas the
amountof Magnesium Glycerophosphate and in terms of the
equivalent amount of magnesium or magnesium ions (Mi+).
For a preparation containing250 milligrams per mL of
Magnesium Glycerophosphate, the concentration of
magnesium is approximately 24.25 milligrams per mL and
theconcentration of magnesium ions is approximately 1
millimole per millilitre (I mmol Mg'T/mL).

Magnesium Glycerophosphate Chewable
Tablets
Chewable Magoesium Glycerophosphate Tablets

NOTE: This monograph has been dtfJeloped '0 ,<>tIIII' unlicensed
formulations,

Action and use
Used in the treatment of magnesium deficiency.

DEFINITION
Magnesium Glycerophosphate Chewable Tablets contain
Magnesiwn Glycerophosphate.
The tablets comply wi,h the requirements Slated underTablets and
with thefollowing requirements. Where appropriate, the tablelS also
comply with the requirements Slated under Unlicensed Mediane.<.

Content of magnesium, Mg
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing the
equivalent of about 25 mg of magnesiwn in a test tubefitted
with a glass tube add 1 g of poumium hydrogen sulfate. Heat
strongly and direct the white vapour towards a piece of filter
paperimpregnated with a freshly prepared 1% wlv solution
of sodium nitroprusside. The fiherpaper develops a bluecolour

---in-contact·with-piperidine.
B. Place a quantity of the powdered tablets containing the
equivalent of about 25 mg of magnesiwn in a crucible and
ignite. Take up the residue with 5 mLof ninU acid, heaton a
water-bath for 1 minute and filter. The filtrate yields
reaction B characteristic of phosphates, Appendix VI.
C. Dissolve a quantity of the powdered tablets containing the
equivalent of about 25 mg of magnesiwn in 10 mL of water
and filter. The filtrate yields reaction A characteristic of
magnesium salts, Appendix VI.

TESTS
Disintegration
The requirement for Disintegration does not apply to
Chewable Magoesium Glycerophosphate Tablets.

Phosphate
Dissolve a quantity of the powdered tablets containing the
equivalent of about 25 mg of magnesiwn in 100 mL of water
and dilute I mL of the solution to 100 mL with water.
The resulting solution complies with the limit test for
phosphates, Appendix VII (0.5%).

2022

ASSAY
Weighand powder20 tablets. Dissolve a quantity of the
powder containing the equivalent of about 120 mg of
magnesium in 25 mL of water. Transfer 10 mL of the
solution into a 500 mL conical flask and carry out the
comptexomemc titration of magnesium, Appendix VIII D,
beginning at the words I • •• and dilute (0 300 mL with
wateY'. EachmL of O.lM disodium edetate VS is equivalent to
2.431 mg of Mg.

LABELLING
The label states the quantity of active ingredient both in
terms of the amount of Magnesium Glycerophosphate and in
terms of the equivalent amountof magnesium or magnesiwn
ions (MiT).

Tabletscontaining I gram of Magnesium Glycerophosphate
contain approximately 97 mg of magnesium and
approximately 4 millimoles of magnesiwn ions (4 mmol
Mi+) per tablet.

Magnesium Hydroxide Mixture
Magnesium Hydroxide Oral Suspension

DEFINITION
Magnesium Hydroxide Mixture is an aqueous oral suspension
of Magnesium Hydroxide in a suitable vehicle.
Themixmre romp/inwith the requirements statedunder Oral
Liquids and with thefollowing requirements:
Content of magnesium hydroxide, Mg(OH),
7.45 to 8.35% w/w.

CHARACfERISTICS
A white,uniform suspension whichdoes not separate readily
on standing.

TESTS
Sulfute
Dissolve 2.5 mL in 20 mL of hydrochloric acid and dilute to
500 mL with warer. 15 mL of the solution, filtered if
necessary, complieswith the limit teu for sulfates,
Appendix vn (0.2%).

ASSAY _
Mix 10 g with 50 mL of water, add 50 mL of O.5M sulfuri<
add VS and titrate the excess of acidwith 1Msodium
hydroxide VS using methyl orange solution as indicator.
Each mL of O.5M sulfuric acid VS is equivalent to 29.16 mg
of Mg(OHh.

STORAGE
Magnesium Hydroxide Mixture should not be refrigerated.

','

Magnesium Sulfate Injection
Magnesium Sulphate Injection

DEFINITION
Magnesiwn Sulfate Injection is a sterile solution of
Magnesium Sulfate Heptahydrate in Water for Injections.
The injection complies with the requirements statedunder
Parenteral Preparations and with thefolJowing requirements.

Content of magnesium sulfate heptahydrate,
MgSO,,7H,O
95.0 to 105.0% of the stated amount.
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Magnesium Sulfate Paste
Magnesium Sulphate Paste

Morison's Paste

the washings are free from sulfate. Reserve the residue for the
Assay for magnesium carbonate. To the combined filtrate
and washings add 10 mL of ammonia buffer pH 10.9 and
titrate with 0.05M disodium edetate VS using mordant black 11
solution as indicator. Each mL of 0.05M disodium edetate VS is
equivalent to 12.32 mg of MgS04,7H20. Determine the
weight permL of the mixture, Appendix V G, and calculate
the percentage of MgS04>7H20, weight in volume.

For magnesium carbonate
Dissolve the residue obtained in the Assay for magnesium
sulfate in 10 mL of 1M hydrochlori£ acidand wash the filter
with successive small quantities of water until the washings
are free from chloride. To the combined filtrate and washings
add ]0 mL of ammonia buffer pH 10.9 and titrate with
O.05M disodium edeuue VS using mordant blatk 11 solution as
indicator. Each mL of O.05M disodium edetate VS is
equivalent to 1.215 mg of Mg. Using the weight per mL,
calculate the percentage of Mg, weight in volume.

CHARACTERISTICS
A clear, colourless solution.

IDENTIFICATION
A. Yieldsreaction A characteristic of magnesium salts,
Appendix VI.
E. Yields the reactions characteristic of su/faus, Appendix VI.

TESTS
Acidity or alkallnlty
pH of the injection diluted, if necessary, to contain5%w/v
of Magnesium Sulfate Heptahydrate, 5.5 to 7.0,
Appendix V L.

ASSAY
Dilute a volume containing J.25 g of Magnesium Sulfate
Heptahydrate to 100 mL with water. To 20 mL of this
solution add 10 mL of ammonia bufferpH 10.9 and titrate
with 0.05M disodium edetate VS using 0.1 g of mordant b/a<k
11 tn'turate as indicator, until the pink tint is discharged from
the blue colour. Each mL of O.05M disodium ederate VS is
equivalent to 12.32 mg of MgSo.h7H20.

LABELLING
The strength is stated as the percentage w/v of Magnesium
Sulfate Heptahydrare and as the approximate concentration
of magnesium ions (Mg2+) in millimoles per mL.

For a preparation containing 50% wJv of Magnesium Sulfate
Heptahydrate (MgSO..7H20 ) the concentration of
magnesiwn ions is approximately 2 millimoles per millilitte
(2 mmol Mg"+/mL).

DEFINITION

Dried MagnesiwnSuIfale
Phenol
Glycerol, previously heated III J20°
for J hour and cooled

A sufficient quantity
0.5 g
55<

~eD1poraneouspreparadon

Magnesium Sulfate Mixture The following directions apply.

Magnesium Sulphate Mixture DIYabout 70 g of Dried Magnesium Sulfate at 1500 for
Magnesium Sulfate Oral Suspension 1.5 hours or at 1300 for 4 hours and allow to cool in a
DEFINITION desiccator. Mix 45 g of the dried material in a warm monar

with the Phenol dissolved in the Glycerol.
Magnesium Sulfate i'llixture is an oralsuspension containing
40% wlv of Magnesium Sulfate Heptahydrate and 5% w/vof In preparing larger quantities of the paste the period of
Light Magnesium Carbonate in a suitable vehicle with a heating the Dried Magnesium Sulfate should be increased, if
peppennint flavour. necessary, to ensure that the dried material contains not less

than 85% of magnesium sulfate, calculated as MgSOoj.
The mixture complies with the requirements statedunder Oral

----LiJ;,uiikandwith-'lt<jollowing-requirements..- Th~e11ast< comlllie< with the ""lJlirements Slated under TOJ>l~·tol~ 1
Semi-solid Preparations and with thefollowing requirements.

Content of magnesium sulfate heptahydrate,
MgSO.

h7H20
Content of magnesium sulfate, MgSO..

36.0 to 44.0% wlv. 36.0 to 41.0% wlw.

Content of magnesium carbonate, calculated as Mg Content of phenol, C~O
1.14 to 1.49% w/v. 0.45 to 0.55% wlw.

IDENTIFICATION ASSAY
A. Filter ]0 mL of the mixture and reserve the residue. For magnesium sulfate
The filtrate yields reaction A characteristic of magnesium salts, Dissolve 5 g in sufficient water 10 produce 100 mL
Appendix VI. Wash the residue with 10 mL of water, dissolve To 10 mL of the resulting solution add 150 mL of water and
25 mg in I mL of 1M hydrochlori£ acidand adjust the pH to 10 mL of ammonia btiffer pH 10.9 and titrate with
6 to 7 with 1M sodium hydroxide. The resulting solution yields 0.05M disodium edetate VS, using mordant black 11 solution as
reaction A characteristic of magnesium salts, Appendix VI. indicator, to a full blue colour. Each mL of 0.05M disodium

edetate VS is equivalent to 6.0]8 mg of MgS04 •
B. The residue obtained in test A yields reaction A
characteristic of carbonates, Appendix VI. For phenol
C. The filtrate obtained in test A yields reaction A Dissolve 5 gin 25 mL of water, add 25 mL of O.05M bromine
characteristic of sulfates, Appendix VI. VS and 5 mL of hydrochloric acid, stopper the flask, allow to

stand for 30 minutes with occasional swirling and then allow
ASSAY to stand for a further 15 minutes. Add 5 mL of a 20% wlv
For magnesium sulfate heptahydrate solution of potassium iodide, shake thoroughly, titrate with
Boil 0.7 g with 50 mL of a mixture of equal volumes of O.IMsodium thiosulfate VS until only a faint yellow colour
ethanol (96%) and water, cool, filter and wash the residue remains, add 0.25 mL of starch mucilage and 10 mL of
with successive small quantities of the diluted ethanol until chloroform and complete the titration with vigorous shaking.
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Repeat the operation without the substance being examined.
The difference between the titrations represents the amount
of bromine required. Each rnL of 0.05M bromine VS is
equivalent (0 1.569 mg of C6H60.

LABELLING
The strength is stated as the approximate concentration, in
millimoles per litre J of Magnesium Sulfate and of Potassium
Chloride and as the percentage wlv of Sodium Chloride.

Magnesium Trisilicate Mixture
Magnesium Trisilicate Oral Suspension; Compound
Magnesium Trisilicate Mixture

DEFINITION
Magnesium Trisilicate Mixture is an oral suspension
containing 5% wlv each of Magnesium Trisilicate, Light
Magnesium Carbonate and Sodiwn Bicarbonate in a suitable
vehicle with a peppermint flavour.

The" mixture complies with the requirements statedunder Oral
Liquids and with thefoUowing requiremenu.

Content of magnesium, Mg
1.70 to 2.20% w/v.

Content of sodium bicarbonate, NaHCO"
4.60 to 5.40% w/v.

IDENTIFICATION
A. Filter 50 rnL of the mixture using a Bucbner funnel,
reserving the filtrate) wash the filter with 50 mL of water and
dry the residue at 100° to 105° for 1 hour. The filtrate yields
reaction B characteristic of sodium sales and reaction A
characteristic of bicarbonaus, Appendix VI.

B. Shake 0.5 g of the residue obtained in test A with 5 rnL
of 1M /oIdrochJoric acidfor 5 minutes, add 5 rnL of 1M sodium
hydroxide and centrifuge. The supernatant liquid yields
reaction B characteristic of magnesium salts, Appendix VI.
C. The residue obtained in test A yields reaction A
characteristic of carbonates, Appendix VI.
D. 30 mg of the residue obtained in test A yields the reaction
characteristic of silicates, Appendix VI.

Neutrallslng capacity
To 5 g add 100 rnL of water and heat to 37·. Add 100 rnL
of O.IM hydrochloric acid VS previously heated to 37· and stir
continuously using a suitable paddle stirrer rotating at a rate
of about 200 revolutions per minute, maintaining the
temperature at 37°. The pH of the suspension at 37°afterlO,---------1
and 20 minutes is not less than 2.0 and not less than 2.4
respectively and at no time is it more than 4.0. Add 10 mL
of 0.5Mhydrochloric acid VS previouslyheated to 37·, stir
continuously for 1 hour, maintaining the temperature at 37°,
and titrate with O.lM sodium hydroxide VS to pH 3.5.
Subtract the volume of O.lM soditon hydroxide VS from
150 to obtain the number of rnL of 0.1M hydrochloric acid VS
required for the neutralisation. Determine the weight per mL
of the mixture, Appendix V G, and hence the volume of
O.lM hydrochloric acid VS required to neutralise 5 mL of the
mixture. Not less than 100 rnL of 0.1M /oIdrochloric acid VS is
required.

ASSAY
For magnesium
To 5 g add 7 rnL of hydrochloric acidand 7 rnL of water, stir
and heat on a water bath for 15 minutes. Add 30 rnL of hot
water, mix, filter while still hot and wash the filter with hot
warer. Cool the combined filtrate and washings and dilute to
100 rnL with water. To 25 rnL of the resulting solution add
150 rnL of waterand 5 rnL of ammonia buffer pH 10.9 and
titrate with 0.05M disoditon edetate VS using mordant black 11
solution as indicator. Bach mL of 0.05M disodium edetate VS is

Magnesium Sulfate, Potassium Chloride
and Sodium Chloride Infusion

Action and use
Hydrating agent; adjunctive therapy for use with platinum
based cytoroxics.

NOTE: This monograph has been developed to cover unlicensed
formulations.

DEFINITION
Magnesium Sulfate, Potassium Chloride and Sodium
Chloride Infusion is a sterile, isotonic solution containing
Magnesium Sulfate Heptahydrate, Potassium Chloride and
Sodium Chloride. It is supplied as a ready-to-use solution.

The infusion complies with the requirements stated under
Parenteral Preparations and unih thefollowing requirements:
U7here appropriate} the infusion also complies with the
requirements stared underUnlicensed Medicines.

Content of magnesium, Mg
95.0 to 105.0% of the stated amount.

Content of potassium, K
95.0 to 105.0% of the stated amount.

Content of sodium, Na
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Yields reaction B characteristic of magnesium salts and the
reactions characteristic of potassium salts and of sodium salts,
Appendix VI.
B. Yields reaction A characteristic of chlorides and reaction A
characteristic of sulfates, Appendix VI.

TESTS
Acidity

---pH,-5.0-10_6.0,.AppendixXL., --====:'-!~~~~~~~~~~~'.'::'

ASSAY
For magnesium
Transfer 100 mL into a 500 rnL conical flask and carry out
the complexometnc titrauon of magnesium, Appendix VllI D,
beginning at the words land dilute to 300 mL with water . . . J.

Each mL of O.lM disodium edetate VS is equivalent to
0.1 mmo1 (2.431 109) of Mg.

For potassium
Dilute appropriately with waterand determine by atomit
emission spectrophotometry, Appendix II D, measuring at
767 run and using potassium standard solution (600 ppm K),
suitably diluted with water, to prepare the standard solutions.

For sodium
Dilute appropriately with waterand determine by atomic
emission spectrophotometry, Appendix II D, measuring at
589 run and using sodium standard solution (200 ppm Na),
suitably diluted with water, to prepare the standard solutions.

STORAGE
Magnesium Sulfate, Potassium Chloride and Sodium
Chloride Infusion should be protected from light.

J
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equivalent to 1.215 mg of Mg. Using the weightper mL of
the mixture calculate the percentage of Mg, weight in
volume.

For sodt'um bicarbonate
Boil 20 g with 100 mL of water for 5 minutes,filter, boil the
residue with 100 mL of water for 5 minutes and filter.
Combine the filtrates) cool and titrate with O.5M hydrochloiU
acid VS using methylorange-xylene cjatiolFF solution as
indicator. Add 10 mL of ammonia b'!ffer pH 10.9 and titrate
with 0.05M disodium edetate VS using mordanr black 11
solution as indicator. Aftersubtracting one-fifth of the volume
of 0.05M disodium edetate VS, each mL of O.5M hydroch/ori<
acid VS is equivalent to 42.00 mg of NaHC03 • Using the
weightper mL of the mixture calculate the percentage of
NaHCOj , weight in volume.

Magnesium Preparations 111-933

For sodium bicarbonate
Boil 2.5 g with 100 mL of water for 5 minutes, filter, boil the
residue with 100 mL of wacer for 5 minutesand filter.
Combine the filtrates, cool and titrate with O.5M hydrochloric
acid VS using methylorang....J()'lene cyanol FF solution as
indicator. Add 10 mL of ammonia bufferpH 10.9 and titrate
with 0.05M disodium edetate VS using mordant black 11
sdution as indicator. After subtracting one-fifth of the volume
of 0.05M disodium edetate VS, each mL of O.5M hydroch/ori<
acid VS is equivalent to 42.00 mg ofNaHC03 •

Compound Magnesium Trisilicate
Chewable Tablets

Compound Magnesium Trisilicate Oral
Powder
DEFINITION

The oralpowder complies with the requi...menlS stated under Oral
Powders and with ,he following requirements.

Content of magnesium trisilicate, calculated as silica,
SI02

11.0 to 15.2% wlw.

Content of sodium bicarbonate, NaHC03

23.7 to 26.9% wlw.

IDENTIFICATION
Shake 0.5 g with 5 mL of 2M hydrochlori< acidand filter.
The filtrate complies with the following tests.

A. To 0.05 mL add 0.2 mL of a 1% wlv solution ofglyoxal
bis(2-hydroJ()'am7) in ethanol (96%) and 0.05 mL of a
10% wlv solutionof sodium hydroxide; a reddish brown
precipitate is produced. Add chloroform; the precipitate

----clissolves to produce a recl.solution.

B. Add to the filtrate an excess of a 2.5% w/v solution of
ammonium oxalate, filter and to the filtrate add 5M sodium
hydroxide followed by diphenykarbazide solution. A violet-red
precipitate is produced.

ASSAY
For silica
Mix 1.5 g with 5 mL of war" and 10 mL of 9M perchloric
acidin a beaker, heat until dense whitefumes areevolved,
cover the beaker with a watch glass, continueheating for a
further 3 hours and allowto cool. Add 30 mL of water, filter,
wash me filter with 200 mL of hot water, discard the filtrate
and washings, dry the filter paperand its contents, ignite at
1000°, cool and weigh. To the residue add 0.25 mL of
sulfuric acidfollowed by 15 mL of hydrofluori< acid, heat
cautiously on a sand hathuntil all the acid has evaporated,
igniteat 1000°, cool and weigh. Subtract the weight of any
residue so obtained from me weightof the residue obtained
aboveand calculate the content of Si02 fromthe corrected
weightof residue.

MagnesiwnTrisilicate
Chalk in powder
Sodium Bicarbonate
HeavyMagnesium Carbonate

2;0.
250g
250g
2;0.

Chewable Compound MagnesiwnTrisilicate Tablets
Aluminium Hydroxide and Magnesium TrisiJicate Tablets

DEFINITION
Compound Magnesium Trisilicate Chewable Tablets
contain, in each, 250 mg of Magnesiwn Trisilicate and
120 mg of Dried Aluminium Hydroxide. They have a
peppermint flavour.
The tablets comply with the requirements SUIted under Tablets and
with thefollowing requi...menu.

Content of aluminlum, AI
28 to 40 mg.

Content ofmagnesium, Mg
30 to 41 mg.

TESTS
Disintegration
The requirement for Disintegration does not apply to
Compound Magnesium Trisilicate Chewable Tablets.

Neutralising capacity
Weigh andpowder20 tablets. Pass the powderas completely
as possible, regrinding if necessary, through a sieve of
nominal mesh aperture about75 um and remix the sifted
powder. Mix a quantity equivalent to two tablets with a small
quantity of water, added slowlywith stirring, to give a smooth
pasteand slowlyadd further quantities of water, with stirring,
to a total volume of 100 mL Warm to 37o,~a~d",d:cI~0~0,-,mL""",,0,,f 1

a.1M hydrochlori< acid VS previously heated to 37° and stir
continuously, using a suitable paddlestirrer at a rateof about
200 revolutions per minute, maintaining the temperature at
37°. The pH of the suspension at 37°, after 10, 15 and
20 minutes, is not less than 2.0, 2.4 and 2.7 respectively and
at no time during this period is it more than4.0. Add 10 mL
of O.5M hydrochloric acid VS previously heated to 37°, stir
continuously for 1 hourmaintaining the temperature at 37°
and titrate with O.1M sodium hydroxide VS to pH 3.5.
Subtract the volume of O.1M sodium hydroxide VS from
150 mL to obtain the number ofmL of O.1M hydrochlori< acid
VS required for the neutralisation. Not less than 50 mL of
O.lM hydrochloric acid VS is required to neutralise one tablet.

ASSAY
For alurninium
Weigh andpowder20 tablets. To a quantity of the powder
equivalent to two tablets add 7 mL of hydrochlori< acidand
7 mL of water,stirand heaton a water bathfor 15 minutes,
stirring occasionally. Add 30 mL of hot water, mix and filter
whilst hot) washing the filter well withhot water. Cool the
combined filtrate and washings and dilute to 100 mL with
water. Reserve 25 mL for me Assay for magnesium.
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LABELLING
The solution may be flammable.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underMalathion.

To 30 mL add 70 mL of waterand 40 mL of 0.05Mdisodium
edetate VS. Add 0.2 mL of methylred solution, neutralise to
the orange colour of the indicator with 1Msodium hydro>.ide
and heat on a water bath for 30 minutes. Cool, add 3 g of
hexamine and titrate the excess of disodiwn edetate with
0.05M leadnitrate VS using xylenol orange solution as indicator.
Each mLof 0.05M disodium edeuue VS is equivalent to
1.349 mg of AI.
For magnesium
To 25 mL of the solution reserved in me Assay for
alwninium add 1 g of ammonium chloride and 10 mL, or a
quantity sufficient to redissolve the precipitate thatis
produced, of triethanolamine. Add 150 mL of waterand 5 mL
of ammonia buffer pH 10.9 and titrate immediatelywith
O.OSM disodium edeuue VS using mordant black 11 solution as
indicator. EachmL of O.OSM disodium edeuue VS is
equivalent to 1.21S mg of Mg.

Action and use
Organophosphorus insecticide.

Malathion Lotion

DEFINITION
Malathion Lotion is a cutaneous solution. It contains
Malathion in a suitable vehicle and maycontainan alcohol.
Tire lotion romp/its with the requirements '/QUId under Liquids for
Cutaneous Applkalion and with the foUowing requirements.

Content of malathion, C,oH190oPS,
90.0 to 110.0% of the stated amount.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to Malathion
(retention time = about 16 minutes) are: impurity B = about
0.2 and impurity A =about 0.3.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaksdue
to impurityA and impurity B is at least 2.0.

LIMITS

In the chromatogram obtained with solution (I):
the area of any peak corresponding to malathion impurity A
is not greater than three times me area of the corresponding
peak in the chromatogram obtainedwith solution (3) (0.3%);
the area of anypeak corresponding to malathion impurity B
is not greater than the area of the corresponding peak in the
chromatogram obtained with solution (3) (0.1%);
the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.2%);
the sum of the areas any othersecondary peaks is not greater
than five times the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).
Disregard any peakwith an area less thanthe area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendixill D, using the following solutions in a mixture of
1 volume of waterand 3 volumes of aaumitrile (solventB).
(I) Dilute a quantity of the preparation being examined with

IDENTIFICATION sufficient solvent B to produce a solution comaining
In the Assay, the chromatogram obtained with solution (I) 0.2% wlv of Malathion.
shows a peakwith the same retention time as that of the (2) 0.2% wlv of malathion EPCRS.
principal peak in the chromatogram obtained with (3) 0.0002% wlv each of malathion impurilJl A EPCRS and
solution (2). makuhion impurilJl B EPCRS.

TESTS CHROMATOGRAPHIC CONDITIONS

Related substances The chromatographic conditions described underRelated
Carry out the method for liquid chromatography, substances may be used.
Appendix ill D, using the following solutions in a mixture of
1 volumeof water and 3 volumes of aalOnitri/e (solvent A). SYSTEM SUITABILITY

(I) Dilute a quantity of the preparation beingexamined wim- - -~e test"i~ not valid uiiless;-~thecliromalogram obl:ainei:l------ -- -
sufficient solventA to produce a solutioncontaining With solution (3), the resolution factor betweenthe peaksdue
0.2% wlv of Malathion. to impurity A and impurity B is at least 2.0.

(2) Dilute I volume of solution (I) to SOO volumes. DETERMINATION OF CONTENT

(3) 0.0002% wlv each of malathion impurilJl A EPCRS and Calculate the content of CIOH190 .,PS, using the declared
malathion impurilJl B EPCRS. content of CIOH I 90 . PS, in malathion EPCRS.

(4) Dilute 1 volume of solution (2) to 2 volumes. STORAGE
CHROMATOGRAPHIC CONDITIONS Malathion Lotion should be storedin an airtight container,

. protected from light.
(a) Use a stainless steel column (IS em x 4.6 mm) packed
with oaadecylsilyl silica gelfor chroma/Qgraphy (10 urn)
(Nucleosil CIS is suitable).
(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use flow rate of 1 mLper minute.
(d) Use a column temperature 3So.

(e) Use a detection wavelengrb of210 om.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

45 volwnes of auumitn"le and 55 volumes of water.

,
J
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Malathion Shampoo
Action and use
Organophosphorus insecticide.

DEFINITION
Malathion ShampoocontainsMalathion in a suitable vehicle.
Theshampoo romp/ies with the requirements eoud underLiquids
for Cutaneous Application and with thejollowing requirements.

Content of malathion, C.oH1906PS2
95.0 to 105.0% of the stated amount.

IDENTIFICATION
In the Assay, the chromatogram obtained with solution (1)
shows a peak with the same retention time as that of the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendixill D, using the following solutions in a mixture of
1 volume of water and 3 volumes of acetonitrile (solvent A).

(I) Dilute a quantity of the preparation being exantined with
sufficient solventA to produce a solution containing
0.2% wlv of Malathion.

(2) Dilute I volume of solution (I) to 500 volumes.

(3) 0.0002% wlv each of malathion impurity A EPCRS and
malathion impurity B EPCRS.

CHROMATOGRAPHIC CONDITIONS

(3) Use 3 stainless steel column (15 em x 4.6 nun) packed
with octat/«ylsilyl silica gelfor chromatography (10 11m)
(Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rateof 1 mL per minute.
(d) Use a column temperature 35°.
(e) Use a detectionwavelength of210 nm.

(I) Inject 20 ilL of each solution.

MOBILE PHASE

45 volumesof aulOtlitn"le and 55 volumes of water.
When the chromatograms arerecorded under the prescribed
conditions) the relative retentions withreference to Malathion
(retention time ::::: about 16 minutes) are: impurity B ::::: about
0.2 and impurity A = about 0.3.

SYSTEM SUITABIUTY

The test is not validunless) in the chromatogram obtained
with solution (3)) the resolution factor between the peaks due
lO impurity A and impurity B is at least 2.0.

LIMITS

In the chromatogram obtainedwithsolution (1):

the area of anypeakcorresponding to malathion impurity A
is not greater than three times the area of the corresponding
peakin the chromatogram obtainedwithsolution (3) (0.3%),
the area of anypeakcorresponding to malathion impurity B
is not greater than the area of the corresponding peak in the
chromatogram obtained with solution (3) (0.1%);

the area of any othersecondary peak is not greater thanthe
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

Mannitol Preparations 111-935

the sum of the areas of any othersecondary peaks is not
greater thanfive times the area of the principal peakin the
chromatogram obtained with solution (2) (1.0%).

Disregard any peakwith an area less thanhalf the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendixm D, using the following solutions in a mixture of
1 volume of waterand 3 volumes of aceumitrile (solvent B).
(I) Dilute 3 quantity of the preparation being examined with
sufficient solvent B to produce a solution containing
0.2% wlv of Malathion.

(2) 0.2% wlv of malathion EPCRS.

(3) 0.0002% wlv each of malathion impurity A BPCRS and
malathion impurity B EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substancesmay be used.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3») the resolution factor betweenthe peaksdue
to impurity A and impurity B is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of ClOH190JlS2 using the declared
content ofCIOH 190.PS2 in malathion EPCRS.

STORAGE
Malathion Shampoo should be stored in an airtight
container) protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underMalathion.

Mannitol Infusion
Mannitol Intravenous Infusion

IDENTIFICATION
A. Evaporate to dryness on a water bath 3 volume containing
0.2 g of Mannitol. The melting pointof the residue,
Appendix V AJ is about 167°.
B. Carry out the method for thin-layer chromatography,
AppendixIll A, using the following solutions.
(1) Dilute a volumeof the infusion with waterto contain
0.25% wlv of Mannitol.

(2) 0.25% wlv of mannitol EPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 2 ilL of each solution.
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Mebendazole Chewable Tablets
Action and use
Benzimidazole antihelrninthic.

DEFINITION
Mebendazole Chewable Tabletscontain Mebendazole.
The tablets ccmply with the requirements stated underTablets and
with thefollowing requiremems.

PRODUCTION
The formulation and production of Mebendazole chewable
tablets are designed to control and minimise the conversion
of the polymorphic form of mebendazole from C to A. They
ensure that, at anystageof the life cycleof the product,
when tested by a suitable method the mebendazole in the
tablets is predominantly in the form of polymorph C.
The "acceptable crystaUine form corresponds to
mebendazole BPCRS.

Content ofmebendazole, Cu,lluN]O]
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 50 mg
of Mebendazole with 20 mL of water. Filter, retain the
residue and washwith three 10-mL quantities of waterand
dryovernight undervacuum at room temperature.
The infrared absorption spectrum of the residue, Appendix n A
at 3405 cm- 1 and 1720 em" is concordant with the
Mebendazole polymorph C (RS 503). The presence of
different polymorphic forms is indicated by differences in the
spectra at 3405 em" and 1720 em",

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix XII BI.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 rom) packed
with base-deactivated octadecylsi(yl silka gelfor chromatography
(3 um) (Hypersil BDS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 1.2 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of250 urn.

(I) Inject I0 ~L of each solution.

(d) Develop the plate to 17 em.

(e) After removal of the plate, dry in airand spray with a
0.2% w/v solution of sodium petiodate. Allowthe plate to dry
in air for 15 minutes and spray with a 2% wlv solution of
4,4'-methylenebis-N,N-dimethylaniline in a mixture of
1 volume of glacial acetic acid and 4 volumes of aatone.

MOBILE PHASE

10 volumes of water, 20 volumes of ethylacetate and
70 volumes of propan-l-ol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position, colourand size to that In
the chromatogram obtained with solution (2).

C. Add 0.3 mL of a solution containing 10% w!v of
Mannitol to 3 mL of a cooled mixture prepared by adding
6 mL of sulfUric acid to 3 mL of a freshly prepared 10% w!v
solutionof auechd whilecooling in ice. Heat gently overa
naked flame for about 30 seconds. A pinkcolourdevelops.

TESTS
Acidity or a1kallnlty
pH, 4.5 to 7.0, Appendix V 1., when determined on solutions
diluted, if necessary, withwater for inj«n"ons to contain
10%wlv of Mannitol and to which 0.30 mL of a saturated
solution of potassium chloride has been added for each
100 mL of solution.

Reducing sugars
Add 20 mL of cupri-eitric solution and a few glass beads to a
volume of the infusion containing 5 g of Mannitol. Heat so
that boilingbegins after 4 minutes and continue boilingfor
3 minutes. Cool rapidly and add 100 mL of a 2.4% v!v
solution of glacial acetic acidand 20 mL of 0.025M iodine VS.
With continuous shaking add 25 mL of a mixtwe of
6 volumes of hydrodJlori< acid and 94 volumes of water and,
when the precipitate has dissolved, titrate the excess of iodine
with O.OSM sodium thiosulfate VS using I mL of starch solution, TEST CONDITIONS

added towards the end of the titration, as indicator. Not less (a) Use Apparatus 2, rotating the paddle at 75 revolutions
than 12.8 mL of 0.05M sodium thiosulfa" VS is required. per minute.

Bacterial endotoxins (b) Use 900 mL ofO.IM hydrochlori< acid, containing
The endotoxin limit concentration is 0.5 IU per ml., 1.0%w/v sodium /auryl sulfate, at a temperature of 37°, as the
Appendix XIV C. Dilute infusions containing more than medium.

---IO%-w!v-(-IOO-g!b)-of-Mannitol-with-water-BE1'to-contain---PROCEnUREi-----------------------1

10% wlv. Carry out the method for liquid chromatography,
ASSAY Appendix ill D, using the following solutions.
Dilute a quantity containing 0.4 g of Mannitol to 100 mL (I) After 120 minutes withdraw a sample of the medium and
with water, transfer 10 mL to a stoppered flask, add 20 mL filter. Use the filtered medium, diluted with dissolution
of O.IM sodium periodaie and 2 mL of 1M suljun'c acid and medium, if necessary, (0 produce a solution expected to
heat on a water bath for 15 minutes. Cool, add 3 g of sodium contain0.011% w/v of Mebendazole.
hydrogen carbona,. and 25 mL of O.IM sodium anenite VS, (2) 0.011% w!v of mebendazole BPCRS in the dissolution
mix, add 5 mL of a 20% w/v solution of potassium iodide, medium.
allowto stand for 15 minutesand titrate with O.05M iodine
VS until the first trace of yellow colour appears. Repeatthe
operation without the substance being examined.
The difference between the titrations represents the amount
of iodinerequired. EachJIlL of O.05M iodine VS is equivalent
to 1.822 mg of CoH140•.

STORAGE
Mannitollnfusion should be storedat a temperature of 20°
to 30°. Exposure to lower temperatures may cause the
deposition of crystals, which should be dissolved by warming
before use.
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MOBILE PHASE

25 volumes of acetonitrile and 75 volumes of a 0.75% wlv of
ammonium acetate.

UMJTS

Identify any peak in solution (1) corresponding (0 impurity G
using the chromatogram obtained with solution (4) and .

DETERMINATION OF CONTENT multiply the area of this peak by a correction factor of 1.4.

Calculate the total content of mebendazole, ClJII~J03J in In me chromatogram obtained with solution (1):
the medium using the declared content of C1JlI3NJOJ' in the area of any peak corresponding to impurity G is Dot

mebendazole BPCRS. greater than 2 times the area of the principal peak in the
LIMITS chromatogram obtained with solution (2) (0.5%);

The amount of Mehendazole released is not less than 75% the area of any other secondary peak is not greater than the
(Q) of the stated amount. area of the principal peak in the chromatogram obtained with

solution (2) (0.25%);
Related substances
Carry out the method for liquidchromatography, the sum of the areas of aU secondary peaks is not greater than
Appendix ill D, using the following solutions. 4 times the area of the principal peak in the chromatogram

obtained wilb solution (2) (I %).
(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 0.1 g of Mebendazole in 30 mL Disregard any peak with an area less than 0.4 times the area
of anhydrous formic add. Dilute with methanol (60%) to of the principal peak in the chromatogram obtained with
produce 100 mL, mix, and filter. solution (2) (0.1 %).

(2) Dilute I volume of solution (I) to 100 volumes wilb ASSAY
methanol(60%). Dilute 1 volume of the resulting solution to Weigh and powder 20 tablets. Carry out the method for
4 volumes with methawl (60%). liquidchromatography, Appendix III D, using the following

(3) To 10 mg ofmebendazole BPCRS add 5 rnL of memanol solutions.
and 1 rnL of 1M sodium hydroxide. Heal in a water bath at (I) Mix with the aid of ultrasound a quantity of the
60 Q for I hour, cool to room temperature, and adjust to powdered tablets containing 0.1 g of Mebendazole in 30 mL
pH 7 with 1M hydrochlori< acid. Dilute 10 10 rnL with of anhydrousfDmti< acid. Dilute with methanol(60%) 10

methanol and mix (generation of impurity A). produce 100 mI..,mix, and filter. Dilute 1 volwne of the

(4) 0.1% wlv ofmebendazoleforsysum ,uiraln7ityEPCRS in filtrate to 20 volumes with methanol(60%).
dimethylformamide. (2) Dissolve with the aid of ultrasound 25 mg of

CHROMATOGRAPHIC CQNDITiONS mebendazole BPCRS in 10 rnL of anhydrous formic acid. Dilute
with methawl (60%) 10 produce 25 mL. Dilute I volume of

(a) Use a stainless steel column (10 cm x 4.6 mm) packed the solution to 20 volumes with methanol (60%).
with base-deactivated octadetylsilyl ,jJi<:a gelfor chromatography
(3 I'm) (Hypersil BDS is suitable). CHROMATOGRAPHIC CONDITIONS

(b) Use gradient elution and the mobile phase described The chromatographic conditions described under Dissolution
below. may be used.

(c) Use a flow rate of 1.2 mL per minute. DETERMINATION OF CONTENT

(d) Use a column temperature of40Q
• Calculate the content ofmebendazole, CI~I~303J in the

(e) Use a detection wavelength of250 run. rsblets, using the declared content OfCI6H13N303J in
mebendazole BPCRS.

(I) Inject 10 I'L of each solution.
IMPURITIES

MOBILE PHASE The impurities limited by the requirements of this
____"M"'o"'bit,,·~ephaseA 0.75% wlv o[ammonium_acttateJJLwater"---monograph-include-those-listed-under -M ebend azole'c.---------1

Mobilephase B acetonimle.

Time Mobile phase A MobUe phase B Conunent
(MInutes) ("I.. vlv) ("10 vlv)

0·15 80-t70 20-t30 isocratic
15-20 70-t10 30-t90 linear gradient

20-25 10 90 isocratic

25-26 10-t80 90-t20 lineae gradient

26--36 80 20 re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
mebendazole (retention time, about 12 min) are: impurity A,
about 0.4; impurity B, about 0.5; impurity C, about 0.7;
impurity D J about 1.1; impurity E, about 1.3; impurity FJ
about 1.4; impurity GJ about 1.6.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and mebendazole is at least 10.

Mebendazole Oral Suspension
Action and use
Benzimidazole antihelminthic.

DEFINITION
Mebendazole Oral Suspension is a suspension of
Mebendazole in a suitable vehicle.

The oralsuspension complies with the requirements statedunder
OralLiquids and with thefollowing requirements.

PRODUCTION
The formulation and production of Mebendazole Oral
Suspension are designed to control and minimise the
conversion of the polymorphic form of Mebendazole from C
to A. They ensure that, at any stage of the life cycle of the
product, when tested by a suitable method the Mebendazofe
in the oral suspension is predominantly in the form of
polymorph C. The acceptable crystalline form corresponds to
mebendazokEPCRS

www.webofpharma.com
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Tim. MobUe phase A MobUe pbeee B Comment
(Minutes) ria v/v) (WI. vlv)

O-ZO 90--t70 10--030 linear gradient

20-29 70--t30 30--070 linear gradient

29-30 30-->90 70...... 10 linear gradient

30-35 90 10 ,..
equilibration

Content of mebendazole, CI~I3N303 parahydroxybenzoate, about 0.66; impurity A, about 0.69;
95.0 [0105.0% of the stated amount. impurity C, about 0.74; impurity B, about0.9; impurity D,
IDENfIFICATlON about 1.1; impurity E, about 1.20; impurity F, about 1.23;

Shakea quantity of the suspensioncontaining 50 mg of impurity G, about 1.5.
Mebendazole with 20 mL of water. Filter,retain the residue SYSTEMSUITABILITY
and wash with three 10-mL quantities of water and dry The test is not valid unless:
overnight undervacuumat room temperature. The infrared in the chromatogram obtainedwith solution (3), the resolution
absorption spectrum of the residue,Appendix n A, at
3405 cm-I and 1720 ern" is concordant with the betweenthe peaks due to methylparahydroxybenzoate and

mebendazole impurity A is at least2.0;
mebendazole polymorph C (RS 501). The presence of
different polymorphic forms is indicated by differences in the in the chromatogram obtainedwith solution (2), the signal-to-
spectra at 3405 em-I and 1720 ern". noise ratio of me peak due to mebendazole is at least25.

TESTS UMITS

Acidity Identify any peak in solution (I) corresponding '0 impurity G
pH, 4.5 10 6.5, Appendix V L. using the chromatogram obtained with solution (3) and
Related substances multiply the area of this peak by a correction factor of 1.4.

Carry out the method for liquidchromatography, In the chromatogram obtainedwith solution (1):
Appendix III D, using the following solutions. the area of any peak corresponding to impurity G is not
(1) Shakea quantit:y of the oral suspension containing50 mg greater than twice the area of the principal peakin the
of Mebendazole with 30 mL of/ormic acidand 30 mL of chromatogram obtained with solution (2) (0.5%);
methanol (60%). Add sufficient melharwl (60%) to produce the area of any other secondary peak is not greater than the
100 mL, filler (Acrodisc 0.45-~m GxF glass fiber PVDF is area of the principal peak in the chromatogram obtained with
suitable), and use the filtrate. solution (2) (0.25%);

(2) Dilute 1 volumeof solution (1) to 100 volumes with the sum of the areasof aU secondary peaks is not greater than
methanol(60%). Dilute 1 volume of the resulting solution to 4 times the area of the principal peakin the chromatogram
4 volumes with methanol (60%). obtained with solution (2) (1.0%).

(3) To 5 mg of mebendazole BPCRS add 5 mL of methanol Disregard any peak due 10methyl parahydroxybenzoale and
and 1 mL of 1M sodium hydroxide. Heat in a waterbath at anypeakwith an arealess than0.4 times the area of the
60° for 1 hour, cool to room temperature, and adjust to principal peakin the chromatogram obtained withsolution
pH 7 with 1M ItydrodJ/Qri< acid. Dilute 10 100 rnL with (2) (0.1%).
methanol and mix (generation of impurity A). To 1 volume of ASSAY
this solution, add I rnL of 0.1% wlv of methyl Carry oUI the method for liquidchromalbgraphy,
parahydroxybenzoate in methawl and dilute 10 100 volumes of Appendix ill D, using the following solutions.
melhanol (60%). (I) Shake a weighed quantity of the oral suspension
(4) 0.1% wlv of mebendazolefor system suitaln1iiy EPCRS in containing 50 mg of Mebendazole with 30 rnL oflormic acid
dimethy/formamide. and 30 mL of me/hanoi(60%). Add sufficient methanol (60%)
CHROMATOGRAPHIC CONDITIONS to produce 100 mL. Dilute 1 volume of the resulting solution
(a) Use a stainless steelcolumn (i5 em x 4.6 mrn) packed 105 volumes with methanol (60%). Filler (Acrodisc 0.45-1lJIl
with base-deauivated ocuulecylsi/yl silica gelfor chromalbgraphy GxF glass fiber PVDF is suitable) and use the filtrate.
(5 um} (Zorbax SB-CI8 is suitable) (2) 0.01% wlv of mebendazole BPCRS in dimethy/fonnamide.

--- (brUse gradienrelno'onand-the-mobilephase-described---'(3)-0.01%_wlv_each_ofmebendazole-lo,-,ys~tem"'---:--:- I
below. suitabiliiy EPCRS and methylparahydroxybenzoate in

(c) Use a flow rate of 1.5 mL per minute. dimethyllormamide.
(d) Use a column temperature of 40°. CHROMATOGRAPHIC CONDITIONS

(e) Use an autosampler temperature of 5°. The chromatographic conditionsdescribed under Related
(f) Use a detectionwavelength of 250 om. substances may be used.

(g) Inject 10 JI1. of each solution. SYSTEM SUITABILITY

MOBILE PHASE The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution between the peaks due to

Mobile phase A, 0.025% vlv of trifluoroaatic acid in water." methyl parahydroxybenzoate and mebendazole impurity A is
Mobile ph"", B aawnitrile. at least 2.0.

DETERMINATION OF CONTENT

Determine me weight per mL of the oralsuspension,
Appendix V G, and calculate the contentof C16HnN'303,
weight in volume, using the declared contentof CIJiI~303
in mebendazole BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Mebendazole.

When the chromatograms arerecorded under the prescribed
conditions, the relative retention timeswith reference to

mebendazole (retention time about 17 minutes) are: methyl

J
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Mebeverine Tablets
Action and use
Smooth muscle relaxant; antispasmodic.

DEFINITION
Mebeverine Tablets contain Mebeverine Hydrochloride.
They are coated.

The tablets comply wi'h 'he requi;..ments statedunderTablets and
with rhefollowing requirements.

Content of mebeverine hydrochloride, C,sH,,NO,,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Suspend a quantity of the powdered tablets containing
0.2 g of Mebeverine Hydrocbloride in 20 mL of water, add
5 mL of 5M sodium hydroxide and extract with two 25 mL
quantities of chloroform. Dry the combined extracts over
anhydrous sodium sulfate and evaporate to dryness usinga
rotary evaporator. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spectrum of mebeverine (RS 208).

B. The lightabsorption, Appendix IT B, in the range 230 to
350 nrn of the final solution obtained in the Assay exhibits a
maximwn at 263 run and a less well-defined maximum at
292 nrn.

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(I) Shake a quantity of the powdered tablets containing 0.2 g
of Mebeverine Hydrochloride with 10 mL of acetone and
filter.
(2) Dilute I volume of solution (I) to 200 volumes with
aalOne.
(3) 0.01% wlv of veratrk acid in tlUlOne.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coaring silica gelPm (Merck silica gel 60 Pm
plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply I0 ~L of each solution.
(d) Develop the plate to 15 ern.

(e) Afterremoval of the plate, dry in airand examine under
ulrraviclet light (254 nm), Expose the plate to iodine vapour
for J hour and re-examine.

MOBILE PHASE

1 volume of IBM ammonia 50 volumes of absolute ethanol and
50 volumes of chloroform.

LIMITS

When viewed under ultraviolet light any spot corresponding
to veratric acid In the chromatogram obtained withsolution
(1) is not more intense than the spar in me chromatogram
obtainedwith solution (3). By each method of visualisation
any other secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2).

ASSAY
Weigh and powder 20 tablets. Heat a quantity of the
powdered tablets containing 0.5 g of Mebeverine
Hydrochloride with 100 mL ofOJM hydrochlori< acidfor
10 minutes on a water bath, shaking occasionally. Cool, add
sufficient O.IM hydrochroric acid to produce 250 mL and filter.

Medroxyprogesterone Preparations 111-939

To 10 mL of the filtrate add sufficient O.IM hydrochloric acid
to produce 100 mL and dilute 15 mL of the resulting
solution to 100 mL withthe same solvent. Measure the
absorbance of the solution at the maximum at 263 nID,
Appendix II B. Calculate the content of C"H"NO"HCI
taking 263 as the value of A(l %, 1 cm) at me maximum at
263 nrn.

STORAGE
Mebeverine Tablets should be kept in an airtight container,
protected from light and stored at a temperature not
exceeding 30°.

Medroxyprogesterone Injection
Action and use
Progestogen.
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CHROblATOGRAPHIC CONDITIONS

The chromatographic procedure described underRelated
substances may be used.

SYSTEM SillTABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3):

the resolution factor between the two principal peaks is at least
3.3;

the symmetry factor of the peakdue to medroxyprogesterone
acetate is not more than 1.3.

DETERMINATION OF CONTENT

Calculate the content of medroxyprogesterone acetate,
C24H340 . , in the injection using me declared contentof
C2,.I!3.0. in medroxyprogeJIerone acelate BPGRS.

STORAGE
Medroxyprogesterone Injection shouldbe protected from
light. On standing) solid matter may separate; it should be
redissolved by heating before use.

IMPURITIES
A. 6-hydroxy-6-methyl-3,20-dioxopregn-4-en-17-yl acetate

(6-hydroxymedroxyprogesterone acetate),

B. 17-hydroxy-6-methylpregn-4-ene-3,20-dione
(medroxyprogesrercne),

C. 6,17a-dimethyl-3,17-dioxo-D-homoandrost-4-en-17a-yl
acetate,

D. 6-methyl-3,20-dioxopregn-4-en-17-yl acetate
(6-epimeclroxyprogesterone acetate),

E. 6-methylidene-3,20-dioxopregn-4-en-17-yl acetate
(6-methylenehYdrosyprogesterone acetate),

F. 6-methyl-3,20-dioxo-5-pregnan-17-yl acetate (4,5
dihydromedroxyprogesterone acetate),

G. 6-methyl-3,20-dioxopregna-4,6-dien-17-yl acetate
(megestrol acetate).

Medroxyprogesterone Tablets

DEFINITION
Meclroxyprogesterone Tabletscontain Medroxyprogesterone
Acetate.
The tablets ",",ply wi'h the requirements Slated underTablets and
with 'he following requirements.

Content of medroxyprogesterone acetate, C2.J13404
95.0 to 105.0%of the stated amount.

IDENTIFICATION
Disperse a quantity of the powdered tablets containing
50 mg of Medroxyprogesterone Acetate in 8 mL of pelYOleum
spiri, (boiling range, 4(/' to 6(/') and extract with three 8-mL
quantities of a mixture of 7 volumes of glaa"al acetic acid and
3 volumesof water. Wash the combined extracts with 10 mL
of petroleum spirit (boiling range, 4(/' w 6(/'), dilute with water
until the solution becomesturbid, allowto stand in ice tor
2 hours and filter. Wash the precipitate with water and city at
105°. The infrared absorptwn spectmm, Appendix II A, is
concordant with the rqerena spectrum of
medroxyprogesterone acetate (RS 421).

LIMITS

In the chromatogram obtained with solution (I):

the area of anysecondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (1%);

the sum of the areas of any such peaks is not greater than
1.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (1.5%); ,

disregard anypeakswith an area not greater than 0.05 times
the area of the principal peak in solution (2) (0.05%).

ASSAY
Carry out the method for liquid chromawgraphy,
Appendix m D, using the following solutions.
(1) The injection, diluted if necessary with the mobilephase,
to contain 0.004%wlv of Medroxyprogesterone Acetate.
(2) 0.004% wlv of medroxyprogeJImme aalate BPGRS in the
mobile phase.
(3) 0.002% wlv of medroxyprogeJterone aalate BPCRS and
0.005% wlv of megestrol aalate BPCRS in the mobile phase.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (2) shows two clearly separated spots.

LIMITS

In the chromatogram obtained with solution (I) any blue
fluorescent spot with an Rf valuehigher than the principal
spor is not more intense than the corresponding blue
fluorescent spot due to impurity F in the chromatogram
obtained with solution (2) (0.5%).

Related substances
Carry out the method for liquid chromawgraphy,
Appendix III D, using the following solutions.
(I) Dilute a quantity of the injection containing 40 mg of
Medroxyprogesterone Acetate with sufficient of the mobile
phase to produce 100 mL.

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.

(3) 0.002% w/v of medroxyprogeJ,erone acelate BPGRS and
0.005% wlv of megeJlYOl aalate BPGRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Stainless steel column (25 em x 4.6 mm) packed with
base-deactivated end.:capptd aetadecy/si!YI silica gelfor
,hromawgraphy (5 um) (phenomenex Prodigy ODS3 is
suitable).

(b) Isocratlc elution using the mobile phase describedbelow.

(c) Flow rate of 2 mL per minute.
(d) Maintain the temperature of the column at 40·.

(e) Detection wavelength of 241 nm.
(I) Injection volume of 20 1'1. for each solution.

MOBILE PHASE

A mixture of 100 volumes of tetrahydrofuran, 350 volumes of
acetonitrile, 500 volumesof water and allowed to equilibrate
and the volume adjusted to 1000 volumes wilh water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution factor between the two principal peaks is at least
3.3; Action and use

---We symmenyflItl()r-ofthe-peak-due-to-medroxyprogesterone--Proge8.loge~n~------------------------1

acetate is not more than 1.3.
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TESTS
Dissolution
Comply with the dissolutiontest for tablets and capsules,
Appendixxn HI, using apparatus 2. Use as the medium
900 mL of 0.5% w/v sodium laurylsulfate and rotate the
paddle at SO revolutions per minute. Withdraw a sampleof
the medium and filter.
Carry out the method for liquidchromaUigraphy,
Appendix ill D, using the following solutions.

(I) To a quantity of the filtrate add sufficient of a solution of
0.5% wlv sodium laurylsulfate to produce a solution expected
£0 contain0.0028% wlv of Medroxyprogesterone Acetate.
(2) 0.0028% wlv of medroxyprogestenme acetate BPCRS in a
solution of 0.5% w/v sodium laurylsulfate.

CHROMATOGRAPHIC CONDITIONS

(a) Stainless steel column (8 em x 4 mm) packed with
oc.ylsilyl silica gelfor chromaUigraphy RI (10 urn) (Zorbax C8
is suitable)
(b) Isocratic elution using the mobile phasedescribed below.
(c) Flow rate of 1.5 mL per minute.

(d) Ambient column temperature.

(e) Detection wavelength of 254 urn.

(f) Injection volume of 20 J.lL for each solution.

MOBILE PHASE

40 volumes of waterand 60 volumes of aatonim1e.

DETERMINATION OF CONTENT

Calculate the content of medroxyprogesterone acetate,
C2"H3404, in the medium using the declared contentof
C,.HHO, in medroxyptogestenme acetate BPCRS.

Impurity F (6a-methyl-3,20-dioxo-5b-pregnan-17-yl
acetate)
Carry out the method for thin-laj'er chromatography,
Appendix ill A using the following solutions.

(I) Shake a quantity of powdered tablets containing 0.2 g of
Medroxyprogesterone Acetate with dichloromelhane, add
sufficient dichloromethane to produce 10 ml., centrifuge and
use the supernatant liquid.
(2) 2.0% wlv of medroxyprogesurone acetale for peiformance
lest EPCRS (containing 0.5% of impurity F) in

-----a~1iloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as coating silica gel (Merck silica gel 60 plates are
suitable).

(b) 10 volumes of lelrahydrofuran, 45 volumes of
l,l;limelhylelhyl methyletherand 45 volumes of hexane as the
mobilephase.
(c) Apply to the plate 10 JIL of each of solutions (I) and (2).

(d) Afterremoval of the plate, allow the plate to dryin air
and carry out a second development in the same direction
using a freshly prepared mobile phase.

(e) Dry the plate at 100" to lOS" and allow to cool, spray
with a 200 gILsolution of wluenesu/fonit. acid in ethanol
(96 %). Heat at 120 "C for 10 min, allow to cool and
examine theplate in ultraviolet light 365 nm.

SYSTEM SUlTABIUTY

The test is not valid unless the chromatogram obtained with
solution (2) shows two clearly separated spots.

UMITS

In the chromatogram obtained with solution (I) any blue
fluorescent spot with an Rf valuehigher than thatof the
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principal spot is not more intense than the corresponding
blue fluorescent spot due to impurity F in the chromatogram
obtained with solution (2) (0.5%).

Related substances
Carry out the method for liquid chromatography,
Appendix In D, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
40 mg of Medroxyprogesterone Acetate with 50 mL of the
mobile phase for 15 minutes,add sufficient of the mobile
phase to produce 100 ml., mix, filter and use the filtrate.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.
(3) 0.002% wlv of medroxyprogeslerone acelate BPCRS and
0.005% wlv of megestrol acetale BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Stainless steel column (25 em x 4.6 mm) packed with
bose-deaaiuated end-capped oetade<ylsilyl silica gelfor
chromatography (5 urn) (Phenomenex Prodigy ODS3 is
suitable).

(b) Isocratic elutionusing the mobile phase described below.
(c) Flow rate of 2 mL per minute.

(d) Maintain the temperature of the column at 40°.
(e) Detection wavelength of241 nm.
(l) Injection volume of 20 ~L for each solution.

MOBILE PHASE

A mixture of 100 volumes of telrahydrofuran, 350 volumes of
acetonitrile, 500 volwnes of waterand allowed to equilibrate
and the volume adjusted to 1000 volumes with water.

SYST.EM SUITABIIJTY

The test is not validunless, in the chromatogram obtained
with solution (3):

the resolution faaor between the two principal peaksis at least
3.3;

the symmetry factor of the peakdue to medroxyprogesterone
acetate is not more than 1.3.

LIMITS

In the chromatogram obtained with solution (I):
the area of any secondary peakis not greater than the area of
the-principal-peak-in-the-chromatogram-obtained-wirh,--------f
solution (2) (I %);

the sum of the areas of any such peaksis not greater than
1.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (1.5%).

Disregard any peakswith an area not greater than 0.05 times
the area of the principal peak in solution (2) (0.05%).

ASSAY
Carry out the method for liquidchromaUigraphy,
Appendixill D, using the following solutions.
(I) Sbake a quantity of the powdered tablets containing
40 mg of Medroxyprogesterone Acetate with 50 mL of the
mobile phase for 15 minutes, add sufficient of the mobile
phase to produce 100 mL, mix and filter. To 5mL of the
filtrate add sufficient of the mobilephase to produce 50 rnl.,

(2) 0.004% wlv of medroxyprogesrerone acetale BPCRS in the
mobile phase.
(3) 0.002% wlv of medroxyprogesterone acetale BPCRS and
0.005% wlv of megestrol acetale BPCRS in the mobile pbase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described underRelated
substances may be used.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution factor between the two principal peaks is at least
3.3;

the symmetryfoetor of the peakdue to medroxyprogesrerone
acetate is not more than 1.3.

DETERMINATION OF CONTENT

Calculate the content of medroxyprogesterone acetate,
C24H3404J in the tablets using the declared content of
C,.,H"O. in medroxyprogesterone aarate BPCRS.

IMPURITIES
A. 6-hydroxy-6-methyl-3,20-<lioxopregn-4-en-17-yl acetate

(6-hydroxymedroxyprogesterone acetate),

B. 17-hydroxy-6-methylpregn-4-ene-3,20-dione
(medroxyprogesterone),

C. 6,17a-dimethyl-3,17-dioxo-D-homoandrost-4-en-I7a-yl
acetate,

D. 6-methyl-3,20-dioxopregn-4-en-17-yl acetate
(6-epimedroxyprogesterone acetate),

E. 6-methylidene-3,20-dioxopregn-4-en-17-yJ acetate
(6-methylenehydroxyprogesrerone acetate),

F. 6-methyl-3,20-dioKo-5-pregnan-17-yl acetate (4,5
dihydromedroxyprogesterone acetate),

G. 6-methyl-3J20-dioxopregna-4J6-dien-17-yl acetate
(megestrol acetate).

Mefenamic Acid Capsules
Action and use
Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Mefenamic Acid Capsules containMefenamic Acid.
The capsules comply with the requirements statedunder Capsules
and with thefollowing requirements.

Content of mefenamic acid, C15HuN02
95.0 to 105.0%of the stated amount.

IDENTIFICATION
Extract a quantity of the contents of the capsulescontaining
0.25 g of MefenamicAcid with two 30-mL quantities of
ether. Washthe combined extracts with water, evaporate to
dryness on a water bath and dry the residueat 105°. Dissolve
a sufficient quantity in the minimum volume of absolute
ethanol and evaporate to dryness on a water bath.
The infrared absorption spearum, Appendix Il AJ is concordant
with the referena spectrum of mefenantic acid (RS 2ID).

TESTS
Disintegration
Maximum time, IS minutes, Appendix XU Ai.

2,3-Dimethylaniline
Carry out the method for thin-layer chromalOgraphy,
Appendix ill A, using a TLC riJi<a gel0 plate and a mixture
of I volume of IBM ammonia, 25 volumes of I J 4-dioxan and
90 volumes of toluene as the mobile phase. Apply separately
to the plate 40 ~L of each of the following solutions.
For solution (1) shakea quantity of the contentsof the
capsules containing 0.25 g of Mefenamic Acid witha mixture
of 7.5 mL of di<hloromethane and 2.5 mL of melhano/, allow
the insoluble matterto settle and use the supernatant liquid.

2022

Solution (2) contains 0.00025% wlv of 2,3-dimethylaniline in
a mixture of 3 volwnes of dichloromethane and 1 volume of
methanol. Afterremoval of me plate, dry it in a current of
warm airand visualise by Method 1. Anyspot corresponding
to 2J3-dimethylaniline in the chromatogram obtained with
solution (I) is not more intense than the spot in the
chromatogram obtained with solution (2) (100 ppm).

Related substances
Carry out the method for min-layer chromatographYJ
Appendix ill A, using a TLC silica gelOF,,, plateand a
mixture of 1 volume of glacial acetic acid,25 volumes of
lJ4-di0x4n and 90 volumes of toluene as the mobilephase.
Apply separately to the plate 20 ~L of each of the following
solutions. For solution (I) use the supernatant liquid
obtainedin the test for 2J3-Dimethylaniline. For solution (2)
dilute I volumeof solution (1) to 500 volumeswith a
mixture of 3 volumes of dichloromethane and 1 volwne of
methanol. Afterremoval of the plate, allow it to dry in air,
expose to iodine vapour for 5 minutes and examine under
ullrtwiolet light (254 nm). Any secondary spot in the
chromatogram obtainedwith solution (J) is not more intense
than the spot in 'the chromatogram obtained with solution (2)
(0.2%).

ASSAY
Dissolve a quantity of the mixed contentsof 20 capsules
containing 0.5 g of Mefenamic Acid in 100 mL ofwann
absolute ethanol previously neutralised to phenol redsolution
and titrate with O.IM sodium hydroxide VS using phenol red
sdution as indicator. Each mL of 0.1M sodium hydroxide VS is
equivalent to 24.13 mg of C15H1SN0 2•

Mefenamic Acid Tablets
Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

_J
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a mixture of 3 volumes of dichloromethane and 1 volume of
methanol. Afterremoval of me plate, dry it in a current of
warm air and visualise by Method I. Any spot corresponding
to 2,3-dimethylaniline in the chromatogram obtained with
solution (I) is not more intense than the spot in me
chromatogram obtained with solution (2) (100 ppm).

Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using a TLC siJkageiOF2, . plateand a
mixture of 1 volume of glacial acetic add, 25 volumes of
},4-dioxan and 90 volumes of toluene as the mobilephase.
Apply separately to the plate 20 ~L of each of the following
solutions. For solution (1) use the supernatant liquid
obtained in the test for 2,3-Dimethylaniline. For solution (2)
dilute 1 volume of solution (1) to 500 volumes with a
mixture of 3 volumes of dithloromethane and 1 volumeof
methanol. After removal of the plate, allowit to dry in air,
expose to iodine vapour for 5 minutesand examine under
ultramokt light (254 nm). Any secondary spot in the
chromatogram obtained with solution (1) is not more intense
than the spot in the chromatogram obtained with solution (2)
(0.2%). Disregard any spot with an Rf value of 0.04 or less.

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powdered tablets containing 0.5 g of Mefenamic Add in
about 80 mL of wann absolute ethanol previously neutralised
to phenol red solution alternating between heatingand
ultrasound to aiddissolution. Cool, add sufficient of me
neutralised absolute ethanol to produce 100 mL, mix well
and titrate with O.lM sodium hydroxide VS using phetlol red
solutWn as indicator. Each mL of O.lMsodium hydroxide VS is
equivalent to 24.13 mg of C 15H 15NO,.

Megestrol Tablets
Action and use
Progestogen.

DEFINTTION
Megesrrol Tablets contain Megestrol Acetate.

The tablets comply with the requirements slated under Tablets and
---~W1~'·ihthe 10ilOWing requirements.

Content ofmegestrol acetate, C1otHJZ04
92.5 to 107.5% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 40 mg
of Megesrrol Acetate with 250 mL of chloroform for
30 minutes, filter into a separating funnel, wash the filtrate
with 20 mL of water and evaporate the chloroform.
The residue, after drying at 600 at a pressure not exceeding
0.7 kPa for 2 hours, complies with the following tests.
A. The infrared absorption spectrum, Appendix IT A, is
concordant with the reference spearum of megestrol acetate
(RS 21/).

B. Complieswith the test for identification of steroids,
Appendix ill A, using impregnating solvent 11and mobile
phttse D.

TESTS
Disintegration
Maximum time, 30 minutes, Appendix. xnAI.

Related foreign steroids
Carryout themethod for thin-layer chromatography)
Appendix ill A, using the following solutions.

Megestrol Preparations 111-943

(I) Shake a quantity of the powdered tablets containing
100 mg of Megestrol Acetate with 10 mL of a mixture of
I volume of methanol and 9 volumes of chloroform for
10 minutes, centrifuge and use the clearsupernatant liquid.
(2) 0.005% wlv of megestrol BPCRS in a mixture of I volume
of methanol and 9 volumesof chloroform.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel precoated plate (Merek silica gel 60 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.
(e) After removat of the plate, dry in air, spray with spray
with elhanolic sulfuric acid (20%), heat at 1100 for 10 minutes
and examine under ultraviolet light (365 nm).

MOBILE PHASE

0.5 volume of water, 8 volumes of methanol and 92 volumes
of 1,2-dichloroethane.

UMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense thanthe spot in the
chromatogram obtained with solution (2) (0.5%).

ASSAY
Prepare a 0.016% wlv solution of propyl4-hydroxybetlzoate
(internal standard) in awonilTik (solution A).

Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing
80 mg of Megestrol Acetate with 10 mL of water for
10 minutes,add 75 mL of aceumioile, shake for 30 minutes,
dilute to 100 mL with acetonitrile, centrifuge and dilute
10 mL of the cleat supernatant liquid to 50 mL with a
40% vlv solutionof auconirn7e; to 5 mLof this solutionadd
10 mL of acetonitrik and dilute to 50 mL with a 40% vlv
solutionof aceumitriJe.
(2) Mix 4 mL of a 0.02% wlv solution of megestrol
autate BPCRS in acetonitrile with 10 mL ofsoJution A and
dilute [0 50 mL with a 40% vlv solution of acetonim·le.
(3rPrepate solUtion (3) m lhe same manner as solution (I)
but adding 10 mL of solution A in place of the 10 mL of
acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with oaadecylsiJyl silica gelfor chromatography (5 um)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 280 om.

(I) inject 20 ~L of each solution.

MOBILE PHASE

32 volumes of waterand 68 volumes of acetonitrile.

SYSTEM SUITABJUTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the peaks due
to propyl 4-hydroxybenzoate and megestrol acetate is
at least 8.0.
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DETERMINATION OF CONTENT

Calculate the content of ~4.H3204 in the tablets using the
declared COntent of ~~3204 in megestrol aatate BPCRS.

Meglumine Amidotrizoate Injection
Acdon and use
Organic base used in the preparation of organic acids.

DEFINITION
Megjumine Amidotrizoate Injection is a sterile solutionof me
Meglumine salt of Amidotrizoic Acid Dihydrate in Water for
Injections.
The injection complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content ofmeglumine amldotrizoate, CllH9I~;z04'

C,H17NO,

97.0 to 103.0% of the statedamount.

CHARACTERISTICS
A colourless to pale yellow) slightly VlsCOUS liquid.

IDENTIFICATION
A. Evaporate 2 mLof the injection to dryness and heat
50 mg of the residue. Violetvapours of iodine areevolved.
B. To 20 mg of the residue obtainedby evaporating the
injection to dryness add 5 mL of IM sodium hydroxide and
boil gently undera reflux condenser for 10 minutes. Cool,
add 5 mL of 2M hydrochlori< acidand cool in ice for
5 minutes. Add 4 mL of a .i% wlv solution of sodium nitrite,
cool in ice for 5 minutes, add 0.3 g of suI/amic acid, swirl
gentlyuntileffervescence ceases and add 2 mL of a 0.4% wlv
solution of N-(l-naphlhy/)ethylenediamine dihydrochlaride.
An orange-red colouris produced.
C. To a quantity containing 1 g of meglumine amidotrizoate
add 50 mL of waterand a slight excess of 2M hydrochloric acid
and filter. Evaporate the filtrate to dryness on a water bath,
dissolve the residue in a small quantity of boiling ethanol
(90%), filter and cool the filtrate in ice.The meln~ng pm"nt of
the dried precipitate is about 146", Appendix V A.

TESTS
Acidity or alkallnlty
pH, 6.0 to 7.0, Appendix V L.

Meglumine
22.9 to 25.3% of the stated content ofmeglumine
amidotrizoate when determined by the following method.
Measure the optical rotauon of the injection, Appendix V F,
using a 2-dm tube. Calculate the percentage contentof
meglumine usingthe expression 2.104R where R is the
numerical value of the rotation.

Free amine
To a quantity containing 1 g of meglumine amidotrizoate in
a 50 mL glass-stoppered graduated flask add sufficient water
to produce 5 mL, 10 mL ofO.IM sodium hydroxide and
25 mL of dimethyl sulfoxide. Stopper the flask, mix the
contents by gentle swirling and cool in ice,protected from
light. After 5 minutes add slowly 2 mL of hydrochlori< acid,
mix and allow to stand for 5 minutes" Add 2 mL of a
2% wlv solution of sodium nitriu, mix and allow to standfor
5 minutes. Add 1 mL of an 8% wlv solution of suI/omit add,
mix and allow to standfor 5 minutes. Add 2 mL of a
0.1% wlv solution ofN-(l-naphthyf)ethylenediamine
dihydrochloride in a 70% vlv solution of propane-J,2-d101 and
mix. Remove the flask from the ice and allow to stand in
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Meglumine lodipamide Injection
Action and use
Organic base used in the preparation of organic acids.

DEFINITION
Meglumine Iodipamide Injection is a sterile solutionof the
Meglumine salt of 3,J'-adipoyldiamino-bis(2,4,6-tri
iodobenzoic acid) (2:1) in Water for Injections.

The injection complies with the requiremenu stated under
Parenteral Preparations andWIth thefollowing requirements.

Content of meglumlne iodipamide,
C,oH,.JoN,O••2C,H.,NO,
97.0 to 103.0% of the stated amount.
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CHARACTERISTICS
A colourless to pale yellowsolution.

IDENTIFICATION
A. To a volume of the injection containing 0.6 g of
meglumine iodipamide add 1 mL of 1M hydrochloric acid, stir
until me precipitate becomes crystalline, add 5 mL of
1Mhydrochloric add, stir, filter and reserve the filtrate for test
C. Wash the residue with 1M hydrochloric acidand then with
waterand dry at 105°. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reftrena
spec/rum of iodipamide (RS 191).

B. Heat 50 mg of the residue obtained in test A. Violet
vapours of iodine are evolved.
C. Evaporate the filtrate reserved in test A to dryness on a
water bath, dissolve the residue in a small quantity of boiling
ethanol (90%), filter and cool the filtrate in ice. The melting
pointof the dried precipitate is about 146°, Appendix V A.

TESTS
Acidity or alkalinity
pH, 6.0 to 7.1, Appendix V L.

Meglumlne
ll.8 to 13.7% of the stated content of meglumine
iodipamide when determined by the following method.
Measure the optical rotation of the injection, Appendix. V G,
using a 2-dm tube. Calculate the percentage content of
meglumine using the expression 2.104R where R is the
numerical value of the rotation.

Free amine
To a quantity containing 0.25 g of meglumine iodipamide
add 25 mL of water, 8 mL of 1M hydrochloric acidand 4 mL
of a 1.0% wlv solution of sodium nim·re and shake for
2 minutes. Add 6 mL of a 2% wlv solution of ammonium
sul/amate and swirl gently until effervescence ceases.
Add 0.4 mL ofa 10% wlv solution of 1-naphtlwl in ethanal
(96%), shake and add 3 mL of 5M sodium hydroxide. Dilute
the solution to 50 mL with waterand measure the absorbance
at the maximwn at 485 run, Appendix II B, using in the
reference cell a solution prepared in the same manner but
omitting the injection. The absorbance is not more than
0.17.

____-'I"D,,0>Erganic iodide
Dilute a quantity containing 0.80 g of meglumine iodipamide
to 10 rnL with water, add sufficient 2M nitricaciddropwise to
ensure complete precipitation of the iodinated acid and add
3 mL in excess. Filter, wash the precipitate with 5 mL of
water, add to the filtrate I mL of hydrogen peroxide salmwn
(100 vol) and I mL of chlqroform and shake. Any purple
colour in the chloroform layer is not more intense than that
obtained by adding 2 mL of iodide standard solU/ion (20 ppm
I) to a mixture of 3 mL of 2M nitricacidand sufficient water
to equal the volwne of the test solution, adding 1 mL of
hydrogen peroxide salution (100 vol) and I mL of chloroform
and shaking (50 ppm).

Bacterial endotoxins
Carry out the leSt for bacterial endotoxins, Appendix XIV C.
The endotoxin limit concentration is not more than 3.6 IV
per mL of Meglumine Iodipamide Injection.

ASSAY
Mix 0.4 g with 12 mL of 5M sodium hydroxide and 20 mL of
water, add 1 g of zinc powder and boil under a reflux
condenser for 30 minutes. Cool, rinse the condenser with
30 mL of water, filter through absorbent cotton and wash the
flask and filter with two 20-mL quantities of water. To the

Melatonin Preparations 111-945

combined filtrate and washings add 80 mL of hydrochloric
add, cool and titrate with O.05M potassium iodate VS until the
dark brown solution becomes light brown. Add 5 mL of
chlorofonn and continue the titration, shaking well after each
addition, until the chloroform becomes colourless. Each mL
of 0.05M potassium iodate VS is equivalent to 25.50 mg of
C,.,H,.,I.N,O.,2C7H I1NO,. Determine the weigh'per mL of
the injection, Appendix V G, and calculate the percentage
w/v of C,.,H,.,I.N,O.,2C7H.7NO,.

LABELLING
The strength is stated as the percentage wlv of meglumine
iodiparnide.

Melatonin Capsules
NOTE: This monograph has been developed to cover unlicensed
formulations.

Action and use
Treatment of sleep onset insomnia.

DEFINITION
Melatonin Capsules contain Melatonin.

The capsules comply Wlih the requirements stated underCapsules
and with thefollowing requirements. Where appropriate, the
capsules also comply with the requirements stated under Unlicensed
Medianes.

Content of mefatonln, C13Hl~ZOZ
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The ligh' absorption, Appendix II B, of solution (I)
obtained in the test for Dissolution, in the range 200 to
350 run, exhibits a maximum at 278 run.

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply-with-the-dissoluu'on-ttst-/or-tablets-and-capsules:"---------1
Appendix XII Bl.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a lO-mL sample of the
medium, filter and dilute the filtered solution, if necessary,
with sufficient O.IM hydrochWric acid to produce a solution
expected to contain about 0.0001% wlv of Melatonin.
Measure the absorbanu of the filtered sample at the
maximum at 278 om, Appendix II B, using O.IMhydrochloric
acid in the reference cell.

(2) Measure the absorbance of a 0.0001 % w/v solution of
melatonin BPCRS in O.IM hydrochwric acid using
O.lM hydrochloric add in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of melatonin, C13H16N20Z, in the
medium from the absorbances obtained and using the
declared content of CI:JII~202in melatonin BPCRS.
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LIMITS

The amount of melatonin released is not less than75% (Q)
of the stated amount.

Related substances
Carry out the method for liljuid ,hromawgraphy,
Appendix III D, using the following solutions in a mixture of
20 volumes of autonitn"1e and 80 volumes of a 0.245%wlv
solution of potassium dihydrogen orthophosphate, previously
adjusted to pH 3.0 with 20% vlv orthophospholU acid.
(1) To a quantity of the contentsof the capsules containing
25 mg of Melatonin add 15 mL, mix with the aid of
ultrasound for 10 minutes and then shake vigorously for
60 minutes. Dilute to 25 mI.., mix well, filter and dilute
1 volume of the filtrate to 2 volumes.
(2) 0.0005% wlv of melatonin BPCRS.
(3) Dilute a mixture of 10 volumes of solution (2) and
1 volume of a 0.025% w/v solutionof
5-melhoxynyptamine BPCRS to 100 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsilyl silica gelforchromaU!graphy (5 I'm) (Zorbax
Agilent Eclipse XDB is suitable).
(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 0.25 mL per minute.
(d) Use a column temperature of 40·.
(e) Use a detection wavelength nf278 urn.

(0 Inject 20 I'L of each solution.

MOBILE PHASE

MoMe phase A 0.245% wlv of potassium dihydrogen
orthophosphate, adjusted to pH 3.0 with 20% vlv
orthophosphoric acid.
Mobile phaseB acetonitrile.

Time (MInutes) MobUe phase A Mobile phase B Comment
("/0 vlv) (% vw)

0-20 90 ..... 70 10.....30 lineae gradient

21>-36 70 .....30 30.....70 linear gradient

36-40 30 .....90 70..... 10 linear gradient

40::45 90 10 re-equilibratlon

When me chromatograms arerecorded under theprescribed
conditions, the retention time of melatonin is about
37.8 minutes and the retention of 5-methoxyttyptarnine
relative to that of melatonin is about0.63.

SYSTEM SUlTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolun"on between the peaksdue to

melatonin and 5-methoxyttyptamine is at least 12.0.

UMITS

In the chromatogram obtained with solution (I):

the ~rea of any peakdue to 5-methoxytryptamine is not
greater than the area of the peak due to 5-methoxytryptamine
in the chromatogram obtained with solution (3) (0.5%);
the area of any othersecondary peakis not greater than
0.1 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.1%);
the sum of total impurities is not more than 1.0%.
Disregard any peakwith an area less man 0.5 times the area
of the peak due to melatonin in the chromatogram obtained
with solution (3) (0.05%).
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Time MobilephaseA MobilephaseB Commenl
(MInutes) (%vlY) ("'vlvl

0-2.5 60 "" isoaatic

2.5-12 60-+30 4<l-t10 linear gradlenl

12-25 30 70 isoaatic

25-26 3lH60 70--l-40 (neargradklnl

26-30 60 "" re-equilibralion

PROCEDURE

(1) After45 minutes, withdraw a sample of the mediumand
filter. Measure the absorbance of the filtrate, Appendix n B,
diluted with the dissolution medium ifnecessary, at 362 run
usingdissolution medium in the reference cell.
(2) Measure the absorbanet of a solution prepared by
dissolving 30 mg of meloxicam BPCRS in 5 mL of methanol,
adding 1 mL of O.IM sodium hydroxide and adding sufficient
dissolution medium to produce 100 mL. Dilute a volume of
the resulting solution with sufficient dissolution medium to

producea solution containing 0.00075% wlv of Meloxicam.

DETERMINATION OF CONTENT

Calculate me total content of Meloxicam, C14.H13N304S2J in
the mediumfrom the absorbances obtained using the
declared content of CI.JII3N304S2 in mdoxicamBPCRS.
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Moisten a quantity of powdered tablets containing30 mg
of Meloxicam with 10 mL of 1M sodium hydroxide, add
40 mL of methanol and mix with the aid of ultrasound for
5 minutes. Add 40 mL of methanol (40%), mix for 3 hours
usinga magnetic stirrer and then with the aid of ultrasound
for 5 minutes. Cool, add sufficient methanol (40%) (0

produce 100 mL and filter.
(2) Dilute 1 volume of solution (I) to 100 volumes with
mahanol(40%). Dilute 1 volume of the resulting solutionto
10 volumes with methanol (40%).
(3) Add 0.3 mL of 1M sodium hydroxide and I mL of
dimethylformamide to 40 mg of meloxi<am
impmi<y srandard BFCRS and dilute with methanol (40%) '0
produce 10 mL.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.0 mm) packed
with end-capped oetod«y/silyl silica gelfor chroma/()graphy
(5 urn) (lnensil ODS 2 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rateof 1.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use detection wavelengths of 260 nm and 350 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phaseA 0.1 % wlv of potassium dihydrogen
on/wphosphale adjusted to pH 6.0 with 2M sodium hydroxide.
Mobile phase B methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the chromatogram closely resembles the chromatogram
supplied with meloxicam impurity standard BPCRS at 260 run
and 350 nm;

STORAGE
Melatonin Capsules should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include 5-methoxytryptamine.

Meloxicam Tablets
Action and use
Cydo-oxygenase inhibitor; anafgesic; anti-inflammatory.

DEFINITION
Meloxicam Tablets containMeloxicam.
The tablets comply with therequirements stated under Tablets and
with thefollowing requirements.

Content of meloxicam, C14HI~304S2
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chroma/()graphy,
Appendix ill A, using the following solutions.
(I) To a quantity of the powdered tablets containing 50 mg
of Meloxicam,add 5 mL of O.IM melhanolic sodium hydroxide
and 20 mL of methanol, stirfor 15 minutes and filter.
(2) Dissolve 50 mg of meloxicam BPCRS in 5 mL of
O.IM methanolic sodium hydroxide and add sufficient methanol
to produce 25 mL of solution.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gelFm piau (Merck HPTLC plates are
suitable).

(b) Use the mobile phase described below.

(c) Apply 10 1'1. of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

1 volume of 13.5M ammonia, 20 volumes of methanol and
80 volumes of dichloromethane.

----CONFIRMATION-----------------=-rr:c:-==cc==c--:o-~=--__.c=;_--------I

The principal spot in the chromatogram obtained with
solution (I) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of me principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution usc for tablets andcapsules,
Appendix XU Bl.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL of a buffer prepared by dissolving 13.61 g of
potassium dihydrogen ol1hophorphau in 800 mL of water,
adjusting the pH to 7.5 with O.5M sodium hydroxide, adding
sufficientwaterto produce 1000 II1L, at a temperature of 37°,
as the medium.
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me resolution between the peaks due to meloxicam and
impurity A at 350 om is at least 3.0;

the resolution between the peaks due (0 impurity Band
meloxicam at 260 om is at least 3.0.

Melphalan for Injection
Action and use
Cytotoxic alkylating agent.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with octaikcylsily1 silica gelfor chromatography (5 pm)

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3):

the chromatogram closely resembles the chromatogram
supplied with meloxi<am impuritystandardBPCRS;

the resolution between the peaks due to meloxicam and
impurity A is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of CI4H13N304SZ in the tablets using
the declared content of C 14H13N30ojS2 in me/oxkam BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Meloxicam.

liMITS DE~ON

In the chromatogram obtained with solution (1): Melphalan for Injection is a sterile material consisting of
identify any peak corresponding to impurity A at 350 run and Melphalan with or without excipients. It is supplied in a
multiply the area of this peak by a correction factor of 2.0; sealed container.

the area of any peak corresponding to impurity A at 350 run The cmuenlS of tbe sealed container comply with Ihe requirements
is not greater than twice the area of the principal peak in the for POfIJders for Injections or Infusions statedunderParenteral
chromatogram obtained with solution (2) (0.2%); l'reparmUms and with the folWwing requirements.

the area of any peak corresponding to impurity B at 260 run Content of anhydrous melphalan, C13HISClzN20Z
is not greater than 1.5 times me area of the principal peak in 90.0 to 105.0% of the stated amount
the chromatogram obtained with solution (2) (0.15%). IDENTIFICATION

In both the chromatograms obtained with solution (1) at A. The light absorption, Appendix II B, in the range 230 to
350 om and at 260 nrn: 350 om of a 0.001 % w/v solution in methanol exhibits a
the area of any other secondary peak is not greater than twice maximum at 260 om and a less well-defined maximum at
the area of the principal peak in the chromatogram obtained 302 om.
with solution (2) at that wavelength (0.2%). B. In the Assay, the principal peak in the chromatogram
The nominal total content of all such impurities is not obtained with solution (1) has the same retention time as the
greater than 0.5%. principal peak in the chromatogram obtained with

Disregard any peak with an area less than the area of the solution (2).
principal peak in the chromatogram obtained with solution C. Dissolve a quantity of the contents of a sealed container
(2) at the same wavelength (0.1 %). containing the equivalent of 20 mg of anbydrous melphalan
ASSAY in 50 mL of methanolwith the aid of gentle heat, add I mL

Weigh and powder 20 tablets. Carry out the method for of a 5% wlv solution of 4-(4-nitrobenzyQpyridine in autone
liquidchromatography, Appendix ill D, using the following and evaporate to dryness. Dissolve the residue in I mL of
solutions. hot methanoland add 0.1 rnL of 13.5M ammonia. A red

colour is produced (identification of chloromethyl group).
(I) Moisten a quantity of the powdered tablets containing
30 mg of Meloxicam with 10 mL of IM sodiumhydroxide, TESTS
add 40 rnL of melhamJI and mix with the aid of ultrasound Dissolve the contents of one container in a suitable solvent,
for 5 minutes. Add a further 40 rnL of methanol, mix for dilute with the requisite volume of a suitable diluent in
3 hours using a magnetic stirrer and then with the aid of accordance with the manufacturer's instructions to produce a
ultrasound for 5 minutes. Cool, add sufficient methanolto final solution containing the equivalent of 0.5% wlv of
produce 100 rnL and filter. anhydrous melphalan and allow (0 stand for 30 minutes

(2) Dissolve 30 mg of me10xicam BPCRS in 10 mL of (solution A).
1M sodium hydroxide and 40 mL of methanol, cool and add Acidity or aIkaIlnlty
sufficient methanol to produce 100 mL The pH of solution A is 6.0 to 7.0, Appendix V L.

(3) Add 0.3 mL of 0.4M sodium hydroxide to 40 mg of Clarity of solution
---mekr.cicam-impurity-slandard-BECRS-and_dilute_wit:h_methanol __Solution A is not more opatesccm than ryferena ~",·on"-,,ll"' 1

(40%) to produce 10 mL Appendix N A.

CHROMATOGRAPHIC CONDITIONS Related substances
The chromatographic conditions described under Related Prepare a solution containing 4% vlv of glacial aatic acid in
substances may be used with a detection wavelength of methanol(solvent A).
350 run. The total of all impurities from methods A and B, is not

more than 10.0%.

A. Carry out the method for liquidchromatography,
Appendix m D, using the following solutions.

(1) Dissolve the contents of a sealed container in sufficient of
solvent A to produce 100 rnL and dilute with sufficient of
the same solvent mixture (Q produce a final solution
containing the equivalent of 0.01% wlv of anhydrous
melphalan.

(2) 0.0001% wlv of melphalan BPCRS in solvent A.

(3) 0.01% wlv of melphalan far system suiwbility EPCRS in
solvent A.

(4) 0.000005% wlv of melphalan BPCRS in solvent A.
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(Ulrrasphere is suitable). A guard column is recommended When the chromatograms are recorded under the prescribed
(1.5 em x 4.6 mm Brownlee RP-18 (7 pm) is suitable). conditions the retention time of melphalan is about
(b) Use isocratic elution and the mobile phase described 5 minutes, the retention time of impurity H is about
below. 8 minutes and the retention time of impurityG is about

12 minutes.(c) Use a flow rate of 3 mL per minute.
Cd) Use an ambient columntemperature. MOBILE PHASE

(e) Use a detection wavelength of 254 run. Equal volumes of a 0.136% w/v solution of potassium
(I) Inject 20 ~L of each solution. dihydrogen orthophosphate adjusted to pH 3.0 with

orthophosphon"c acid and merhanol.
(g) Allow the chromatography to proceed for 1.5 times the
retention of melphalan. SYSTEM SUITABILITY
When the chromatograms are recorded under the prescribed The test is not valid unless, in the chromatogram obtained
conditions) the relative retention with reference to melphalan with solution (3):
(retention time about 9 minutes) are: impurity D) about 0.2; the symmetry factor of the peak corresponding to melphalan is
impurity J) about 1.3. between 0.8 and 1.2 and the peak is resolved from the peak

MOBILE PHASE corresponding to impurity Gj

2 volumes ofglacial acetic add, 100 volumes of methanol and me peak corresponding to impurity G elutes within
15 minutes.

200 volumes of a 0.25% wlv solution of ammonium carbonale.
LIMITS

SYSTEM SUITABILITY
The test is not valid unless, in the chromatogram obtained In the chromatogram obtained with solution (1):
with solution (3), the resolution between the peaks due to the area of any peak corresponding to impurity G is not
impurity D and melphalan is at least 12.0. greater than the area of the principal peak in the

chromatogram obtained with solution (2) (1.0%);
LIMITS

the area of any peak corresponding to impurity H is not
In the chromatogram obtained with solution (1): greater than half the area of the principal peak in the
the area of any peak corresponding to impurity D is not chromatogram obtained with solution (2) (O.5%)j
greater than 7.5 times the area of the principal peak in the the area of any other secondary peaks is not greater than
chromatogram obtained wilh solution (2) (7.5%)j 0.3 times the area of the principal peak in the chromatogram
the area of any peak corresponding to impurity J is not obtained with solution (2) (0.3%).
greater than 0.5 times the area of the principal peak in the Disregard any peak with an area less than me area of the
chromatogram obtained with solution (2) (0.5%); principal peak in the chromatogram obtained with solution
the area of any other secondaty peak is not greater than (4) (0.05%).
0.3 times the area of the principal peak in the chromatogram Uniformity of content
obtained with solution (2) (0.3%); Sealed containers containing the equivalent of 100 mg or less
me SlUll of the areas of any other 5«ondary peak is not greater of anhydrous melphalan comply with the requirements stated
than the area of the principal peak in the chromatogram under Parenteral Preparations, Powders for Injections or
obtained with solution (2) (1.0%). Infusions. Use the individual results obtained in the Assay.
Disregard any peak with an area less than the area of the Water
principal peak in the chromatogram obtained with solution Not more than 5.0% w/w, Appendix IX C) Method I.
(4) (0.05%). U 025se. g.

___B._CarIY_out.the.methodfor.liquitl-chl'01lWJ!)/II1lPlJy, ASSAY ---------------1
Appendix III D, using the following solutions.

Prepare a solution containing 4% vlv glacial acetic acid in
(1) Dissolve the contents of a sealed container in solvent A methanol (solvent A).
to produce 100 mL and dilute with sufficient of me same
solvent mixture to produce a final solution containing the Carry out the method for liquid chromatography,
equivalent of 0.01 % wlv of anhydrous melphalan. Appendix m D, using the following solutions.

(2) 0.0001% wlv of melphalan BPCRSin solvent A. (1) Dissolve the contents ofa sealed container in sufficient of
solvent A to produce 100 mL and dilute with sufficient of

(3) 0.0 I% wlv of melphalan for system suitabililJl EPCRS in the same solvent mixture to produce a final solution
solvent A. containing the equivalent of 0.01% wlv of anhydrous
(4) 0.000005% wlv of melphalan BPCRS in solvent A. melphalan.

CHROMATOGRAPHIC CONDITIONS (2) 0.01% wlv melphalan BPCRS in solvent A.
(a) Use a stainless steel column (25 cm x 4.6 mm) packed (3) 0.01% wlv of melphalan for system suitabililJl EPCRS in
with oaadecy/sily/ silica gelfor chromatogrophy (5 ~m) solvent A.
(Ultrasphere is suitable). CHROMATOGRAPHIC CONDITIONS

(b) Use isocratic elution and the mobile phase described The chromatographic conditions described under Related
below. substances A may be used.
(c) Use a How rate of2 mL per minute.

SYSTEM SUITABILITY
(d) Use an ambient column temperature.

The test is not valid unless) in the chromatogram obtained
(e) Use a detection wavelength of254 run. with solution (3), the resolution between the peaks due to
(I) Inject 20 ~ of each solution. impurity D and melphalan is at least 12.0.
(g) Allow the chromatography to proceed for 3 times the
rerention of melphalan.
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Melphalan Tablets
Action and use
Cytotoxic alkylatiog agent.

DETERMINATION OF CONTENT

Calculate the content of Cl"lH18ClzN202 in the sealed
container using the declaredcontent of C13HlSCbN202in
mdphalanBPCRS.
Repeat the procedure with a further nine sealedcontainers
and calculate the average content of CUHlSCI2N202 per
container from me 10 individual results thus obtained.

STORAGE
The sealed container should be protected from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous melphalan.

IMPURITffiS
The impurities limitedby the requirements of this
monograph include D, G, Hand J listed under Melpbalan.

a.1M hydrochlom add to produce a solution containing
0.0002% wlv.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 nun) packed
with octade<ylsilyl silica gd for chromarography (I 0 urn)
(Spherisotb ODS 1 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 254 nm.

(I) Inject 100 pL of each solution.

MOBILE PHASE

2.7 volumes of glacial acetic acid, 180 volumesof methanol
and 200 volumes of a 0.375% wlv solution of ammonium
carbonate.

DETERMINATION OF CONTENT

Calculate the contentof melphalan, Cl3HIsCl2N202in the
medium using the declared content of C13HISChNzOz in
mdphalan BPCRS.

Uniformity of content
DEFINITION Tablets containing less than 2 mg and/or less than 2% wlw
Melphalan Tablets contain Melphalan. They are coated. of Melphalan comply with the requirements stated under

Tablets using the following method of analysis.
The tablets comply wirh rhe requirements stared underTablets and

Carry out the method for IUjuid chromarography,wirh thefollowing requirements,
Appendix m D, using the following solutions.

Content of melphalan, C13H I8CI,N,O, (I) om% wlv of mdphalanBPCRS in a mixture of
90.0 to 110.0% of the stated amount. 4 volumes of acetonirrile and I volume of O.IM hydrochlori<:
IDENTIFICATION acid.
A. Extract a quantity of the powdered tablets containing (2) Add 20 mL of a mixture of 4 volumes of acetonirrile and
25 rng of Melphalan with 50 mL of hot methanol, filter and I volume ofO.IM hydrochlori<: acid to one tablet, mix with the
dilute 5 mL of the filtrate to 500 mL with methanol. The light aid of ultrasound for 10 minutes or until the tablet has
absorption of the resulting solution, Appendix IT B, exhibits a disintegrated, filter, discarding the first 5 mL of filtrate, and
maximum at 260 run and a less well-defined maximum at use the filtrate.
301 nm.

CHROMATOGRAPHIC CONDITIONS
B. To the remainder of the fihrate obtained in test A add
I mL of a 5% wlv solution of 4-(4-nitrobeuzy/)pyridine in (a) Use a stainless steel column (20 em x 4.6 nun) packed

with oetode<y1silyl silica gdfor chromatography (10 um)acetone and evaporate to dryness. Dissolve the residue in
I mL of hot methanol and add 0.1 mL of 135M ammonia. (Spherisotb ODS 1 is suitable).

---A-red-colour-is-producedo-.----------- (b) Use isocratic elution and themobile p,..h.."as..ec-d..e,..sc...n"'·b__ed=-=-- I
below.

TESTS
(c) Use a flow rate of 2 mL per minute.Dissolution

Comply with me requirements for Monographs of the British (d) Use an ambient column temperature.
Pharmacopoeia in the diswlunlm USIfor tablets and capsules, (e) Use a detection wavelength of 254 run.
Appendix XII BI. (I) Inject 20 ~L of each solution.

TEST CONDITIONS MOBILE PHASE

(a) Use Apparatus 1, rotating the basket at 100 revolutions 2.7 volumes of glacial acetic acid, 180 volumesof methanol
per minute. and 200 volumes of a 0.375% wlvsolution of ammonium
(b) Use 900 mL of O.IM hydrochlori<: acid, at a temperature of carbonace.
37°, as the medium. DETERMINATION OF CONTENT

PROCEDURE Calculate the content of CUHlSChN202 in each tabletusing
Carry out the method for IUjuid chromarography, the declared content of Ct,J!18C12N20, in
Appendix ill D, using the following solutions. mdphalan BPCRS.

(I) After 45 minutes withdraw a sample of the medium and ASSAY
filter. Use the filtered medium, diluted with O.lM hydrochloric For tablets containing less than 2 mg and/or less than
acidif necessary, expectedto containabout 0.0002% wlvof 2% w1w ofMelphalan
Melphalan. Use the average of the 10 individual results determined in
(2) Dilute a suitable volumeof a 0.10% wlvsolution of the test forUnifonnity of content
mdphalan BPCRS in a mixture of 4 volumes of acetonitrile
and 1 volume of O.IM hydrochlori<: acid with sufficient
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For tablets containing 2 mg or more and 2% ,wlw or
more ofMelphalan
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) 0.01% wlv of melphalan BPCRS in a mixture of
4 volumes of a«",m·trile and 1 volume ofO.1M hydrochkJrie
acid.

(2) Add about 300 mL of a mixture of 4 volumes of
a«"'nitrile and I volume ofO.IM hydrochkJrie acid to 10
tablets, shake until the tabletshave disintegrated (about
30 minutes), mix with the aid of ultrasound for 5 minutes,
dilute to 500 mL with the same solvent mixture, filter,
discarding the first20 mL of filtrate, and use the filtrate.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Unifonnity
of content may be used.

DETERMINATION OF CONTENT

Calculate the content of C13HlSChN202 in the tablets using
the declared content of C13H1SC12N202 in
melphalan BPCRS.

Menadiol Phosphate Tablets
Action and use
Vitamin K analogue.

DEFINITION
Menadiol Phosphate Tablets containMenadiol Sodium
Phosphate.

The tablets comply with the requirements srated underTablers and
wi,h thefollowing requirements.

Content of menadiol phosphate, CIIHnOsPz
92.5 to 107.5% of the stated amount.

Menotrophin Preparations 111-951

of the following solutions. For solution (1) shake a quantity
of the powdered tablets containing the equivalent of 0.25 g of
menadiol phosphate with 10 mL of methanol (50%) and
filter. For solution (2) dilute I volume of solution (I) to
200 volumes with methanol (50%). Solution (3) contains
0.0080% wlv of 2-methyl-I,4-naphmoquinone in methanol.
After removal of the plate, allowit to dry in airand examine
under ultraviolet light (254 nm). Aoy secondary spa' in the
chromatogram obtained with solution (1) is not more intense
than the spot in the chromatogram obtained with solution
(3). Examine the plate under ulrravioler light (365 nm).
Any secondary spot in the chromatogram obtained with
solution (I) is not more intense than the spot in the
chromatogram obtained with solution (2).

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powdercontaining the equivalent of 10 mg of menadiol
phosphate with 100 mL ofO.IM hydrochlorit acidfor
30 minutes. Dilute to 250 mL with O.IM hydrochkJrie acid,
filter and measure the absorbance of the filtrate at the
maximum at 290 run, Appendix II B. Calculate the content
of CIIH120SP2 taking the value of A(I%, 1 em), for a
solutionof CIIHgNa..OsP2 in O.lM hydrochloric acid, to be
138 at the maximum at 290 nm. Each mg of CIlHaN..O,P,
(menadiol sodiumphosphate) is equivalent to 0.792 mg of
C IIH I2O,P, (menadiol phosphate).

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent. amountof menadioJ phosphate.

Menotrophin Injection
Acdon and use
Gonadotrophins for the treatment of infertility.

MENOTROPlllN FOR INJECTION
DEFINTIlON
Menotrophin forInjection is a sterile material consisting of
Menotrophin withor without excipients. It is supplied in a
sealedcontainer.
Theamtents of thesealed container comply fWih the requirements
for Powders for Injeaiom orInfusions statedunderParenreral
Preporadons and wirh thefollowing requirements.

Potency
The estimated potencyfor each component is not less than
80% and not more than 125% of the statedpotency.

IDENTIFICATION
Causeenlargement of the ovaries of immature female rats
and increase the weightof the seminalvesicles and prostate
glandof immature maleratswhen administ.ered as directed
in the Assay.

IDENTIFICATION DEFINTIlON
A. Shake a quantityof the powdered tablets containing the
equivalent of 0.15 g of menadiolphosphate with 15 mL of Menotrophin Injection is a sterilesolution of Menotrophin in
water, centrifuge and filterthe supernatant liquid. To 10 mL Water for Injections. It is prepared by dissolving
of the filtrate add 10 mL of 1M su/furic acid, 10 mL of Menotrophin for Injection in the requisite amount of Water

for Injections immediately beforeuse.
O.IM eenum(w) suI/are and I mL of hydrogen peroxide solutinn

----(20 vol) ano extract willi two fO mr.: quantities ofch!iiiiifo"'nn;;O-.--The-injution-compliMfJiilh-the reqUirements staw uniler
Evaporate the combined chlorofonnextracts to dryness in a Parenteral Preparations.
water bath and dry the residueat. 40° at a pressure not STORAGE
exceeding 0.7 kPa. The infrared obsorption S/>«lJUm of the Menotrophin Injection should be used immediately after
residue,Appendix II A, is concordant. with the reference preparation.
spectrum of menadione (RS 214).
B. To 50 mg of the residue obtained in test A add 5 mL of
waterfollowedby 75 mg of sodium metabisuljite, heat in a
water bath, shaking vigorously, until an almostcolourless
solution is obtainedand dilute to 50 mL with water.
To 2 mL of the resulting solution add 2 mLof a mixture of
equal volumes of 13.5Mammonia and ethanol (96%), shake
and add 0.15 mL of ethyl cyanoae<rare. A deep purplish-blue
colour is producedwhich changes to green on the addition of
1 mL of 10M sodium hydroxide.

TESTS
Related substances
Carry out in subdued light the method for thin-layer
chromatography) Appendixm AI usingsilica gel GF254 as the
coatingsubstance and a mixture of 50 volumes ofpropan-l
01, 50 volumes of a 2% wlv solution of ammonium chloride,
5 volumes of buum-l-ol and 1.5 volumes of diethylamine as
the mobile phase. Apply separately to the plate 5 fIL of each
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Meptazinol Injection
Action and use
Opioid receptor partial agonist; analgesic.

STORAGE
The sealedcontainer shouldbe protected from light.

LABELLING
The labelof the sealed container states the number of ill
(Units) of follicle-stimulating hormone activity, the number
of ill (Units) of luteinising hormone activity and) where
applicable, the number of ill (Units) of chorionic
gonadotrophin activity contained in it.

TESTS
Acidltyora1kalln1ty
Dissolve the contents of the sealedcontainer in 3 mL of
water (solution A). The pH is 6.0 to 8.0, Appendix V L.

Clarity and colour of solution
Solution A is door, Appendix N A, and colourless,
Appendix IV B, Melbod I.

Water
Not more than 5% w/w, Appendix IX C, Method m.
Use 75 IU offolliele stimulating hormone.

Bacterial endotoxins
Carry out the te" for bacterial endotoxins, Appendix XIV C.
The endotoxin limitis not more than0.78 ill perIV of
follicle stimulating hormone.

ASSAY
Carry out the biological assayof menotrophin described under
Meuotrophin, The fiducial limits of error are not less than
64% and not more than 156% of the stated potency.

MOBILE PHASE

1 volwne of IBM ammonia, 20 volumes of absolute ethanol
and 79 volumes of toluene.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in intensity, position and size to that
in the chromatogram obtained with solution (2).

TESTS
Acidity
pH, 3.5 10 6.0, Appendix V L.

Colour ofsolution
The injection is not moreintensely coloured than reference
sdution Ys, Appendix IV B, Method II.

Related substances
Carry out the methodfor thin-layer chromatography,
Appendix III A) using the following solutions in water.
(1) Dilute a volume of the injection) if necessary, to produce
a solution containing the equivalent of 1.0%wlvof
meptazinol.
(2) Dilute I volume of solution (I) 10100 volumes.
(3) Dilute I volume of solution (2) 10 2 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating 1i!i<a gel (Merck silica gel 60 F.,.
plates are suitable).
(b) Use the mobile phase as described below.
(c) Apply 10 pL of each solution.
(d) Develop the plate 10 15 em.
(e) After removal of the plate,dryin air, examine under
ultraviolet light (254 nm), expose 10iodine vapour for 2 hours
and examine again.

MOBILE PHASE

I volume of IBM ammonia, 30 volumes of chloroform and
DEFINITION 70 volumes of ethylacetate.
Meptazinol Injection is a sterile solution of Meptazinol

LIMITSHydrochloride in Water forInjections.
The injection complies with the requirements stared under By eachmethod of visualisation, any seamdary spot in the

chromatogram obtained withsolution (1) is not more intenseParenteral Prepararions and with thefollowing requiremems;
than the spot in the chromatogram obtained wilb solution (2)

Content of meptazinol, C1sH;uNO (1%) and not more than one such spot is more intense than
---95;0·to-105~0%-ofthe·stated-amount:~.----------the spot1nthe chromalogram-obtained-wilb-solution-(3)--------1

IDENTIFICATION (0.5%).
A. The light absorprion, Appendix II B, in the range 220 to ASSAY
330 om of the solution obtained in the Assay exhibits a Dilute a suitable volume of the injection with sufficient water
maximum at 273 nm. to produce a solution containing the equivalent of 0.01% wlv
B. Carryout the method for thin-layer chromatography, of meptazinol and measure the absorbance at the maximum at
Appendix III A, using the following solutions in ethanol 273 nrn, Appendix II B. Calculate the content of C"H2,NO

(96%). from the absorbance obtained using a 0.01% wlv solution of
(I) Dilute the injection, if necessary, to contain the meptazinol hydrochloride BPCRS and from the declared
equivalent of 0.05% wlv of meptazinol.j content of C15H2,NO in meptazinol hydrochloride BPCRS.

(2) 0.05% wlv of mepraainol hydrochloride BPCRS. LABELLING

CHROMATOGRAPHIC CONDITIONS The label of the sealed container states the quantity of
(a) Use as the coating 1ilica gelFm (Merck silica gel 60 F.,. Meptazinol Hydrochloride contained in it in terms of the

equivalent amount of meptazinol. .plates aresuitable).
(b) Use the mobile phase as desenbed below.
(c) Apply 10 pL of each solution.
(d) Develop the plate to 15 em.
(e) After removal of the plate,dry in air and examine under
ultraviolet light (254 nm).
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Meptazinol Tablets
Action and use
Opioid receptor partial agonist; analgesic.

DEFINITION
Meptazinol Tablets containMeptazinol Hydrochloride.
The tablecs comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of meptazinol, CuHz:sNO
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 220 to
330 nm of the solution obtained in the Assayexhibits a
maximum at 273 nm.
B. Carry ont the method for thin-layer chromatography,
Appendix ill A, using the following solutions in ethanol
(96%).

(I) Shake a quantity of the powdered tablets containing the
equivalent of 50 mg of meptazinol with 5 mL of ethanol
(96%), centrifuge and dilute 1 volume of the supernatant
liquid to 50 volumes with ethanol (96%).

(2) 0.02% wlv of meptazinol hydrochkiride BPCRS in ethonol
(96%).

CHROMATOGRAPHIC CONDiTIONS

(a) Use as the coating silica gelF,y! (Merck silica gel 60 F25 4

plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 pi. of eacli solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

1 volumeof IBM ammonia, 20 volumesof absolure ethanol
and 79 volumes of toluene.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in intensity) position and size to that
in the chromatogram obtainedwith solution (2).

TESTS
Related substances
Carry Out the method for thin-layer chromatography,
Appendix III A, using the following solutions in ethonol
(96%).
(I) Shakea quantity of the powdered tabletscontaining the
equivalent of 0.2 g of meptazinol with 20 mL of ethanol
(96%), centrifuge and use the supernatant liquid.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute I volume of solution (2) to 2 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 F",
plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate) dry in air, examine under
uhravioletlight (254 nm), expose to iodine vapour for 2 hours
and examine again.

Mercaptopurine Preparations 111-953

MOBILE PHASE

I volume of IBM ammonia, 30 volumes of ch/orofonn and
70 volumes of eihylaceiaie.

LIMITS

By each method of visualisation, any secondary spot in the
chromatogram obtainedwith solution (1) is not more intense
than the spot in the chromatogram obtainedwith solution (2)
(1%) and not more than one such spot is more intense than
the spot in the chromatogram obtainedwith solution (3)
(0.5%).

ASSAY
To a quantity of the powdered tablets containing the
equivalent of 0.2 g of meptazinol add 40 mL of
0.06M hydrochloric acid, shake,dilute to 50 mL with the same
solvent, filter through a glass-fibre paper (Whannan GF/C
paper is suitable); dilute 5 mL of the filtrate to 250 mL with
0.06M hydrochloric acid and measure the absorbance of the
resulting solution at the maximum at 273 nm,
Appendix II B. Calculate the content of C15H,,NO from the
absorbance obtained using a 0.0080% wlv solutionof
meptazinol hydrochloride BPCRS in 0.06M hydrochkiric add and
from the declared content of CI5H2~O in meptazinol
hydrochloride BPCRS.

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amount of meptazinol.

Mercaptopurine Oral Suspension
NOTE: This monograph has been developed to WfJ<I' unlicensed
formulations.

Action and use
Thiopurinecytotoxic.
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TESTS
Acidity
pH, 4.0 to 6.0, Appendix V L.

Dissolution
Complieswith the requirements statedunderUnlicensed
Medicines,Oral Suspensions,using 900 mL of
0.1M hydrochlmc acid as the dissolution medium and rotating
the paddleat 50 revolutions per minute. Use a volumeof the
oralsuspension containing one dose.

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix In D, using the following solutions.
(I) Add 10 mL of a mixture of equal volumes of methanol
and water to a weighedquantity of the oral suspension
containing 15 mg of Mercaptopurine Monohydrate, mix with
the aid of ultrasound for 15 minutes, shake for 1 hour and
add sufficient of the mixtureof equalvolumes of methanol
and water to produce 100 mL.

(2) 0.015% w/v of mercaplopurine BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped base-deaaiooud OClade<ylsiJyI sl1i<a gelfor
chrommography (5 urn) (Hypersil BDS 5 pm is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use an ambientcolwnn temperature.
(e) Use a detection wavelength of 328 nm.

(f) Inject 20 ~L of each solntion.

MOBILE PHASE

10 volumes of methanol and 90 volumes of watercontaining
0.1% wlvof sodium heptanesulfonate monohydrate and
0.3% w/v of suifunc acid.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral suspension,
Appendix V G, and calculate the contentof CjH4N4SJH20J
weightin volume,using the declared content of CjRtN4S,
H20 in mercapzgpurine BPCRS.

STORAGE
Mercaptopurine OralSuspension should be protected from
light.

Mercaptopurine Tablets
Action and use
Thiopurine cytotoxic.

DEFlNmON
Mercaptopurine Tablets containMercaptopurine
Monohydrate.

The tablets comply with therequirements statedunder Tablets and
with thefollowing requirements.

Content of mercaptopurine monohydrate, CsH.,N"S,
H 20

90.0 to 105.0% of the stated amount.
Carryout allof thefollowing procedumprole<zedfrom light.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 50 mg
of Mercaptopurine Monohydrate with 20 mL of absolute

2022
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Time
(minutes)

0-8
8 - 20

20 - 25
25 - 27
27 - 30

Mobile
phase A %
vlv
100
100-->0
o
0-->100
100

Mobile
phaseB %
v/v
o
0-->100
100
100-->0
o

Comments

isocratic
linear gradient
isocratic
linear gradient
re-equilibration

DETERMINATION OF CONTENT

Calculate the total contentof mercaptopurine monohydrate,
C5f4N4SJH20, in the tablets using the chromatogram
obtained and the declared contentof C5H"N"S,H20 in
mercaptopurine BPGRS.

STORAGE
Mercaptopurine Tablets should be protected from light.

Mesalazine Enema
Mesalazine Rectal Suspension

Action and use
Aminosalicylatej treatment of ulcerative colitis.

DEFINITION
Mesalazine Enema is a rectalsuspension containing Mesalazine
in a suitable vehicle. .
The enema complies with therequimnents statedunder Rectal
Preparations and with thefollowing requirements.

Content ofmesalazine, C1H,N03
95.0 to 105.0% of the statedamount.

IDENTIFICATION
Filter a quantity of the enema containing 1.0 g of Mesalazine
and discard the filtrate. DIY the residue at 110'. The infrared
absorption spearum of the residue, Appendix II A, is
concordant with the reference spectrum of mesalazine
(RS454).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions prepared
immediately before use.
(1) Mix a quantity of the enema containing 1 g of
Mesalazine with 700 mL of O.OIM hydrochloric acidfor
10 minutes withthe aid of ultrasound, add sufficient
O.OIM hydrochloric acid to produce I L, mix and filter
through a 0.45-~m membrane filter.
(2) Dilute I volume of solution (1) to 100 volumes with
O.OIM hydrochloric acid. Dilute I volume of the resulting
solution to 10 volwnes with O.OlM hydrochlon·c acid.

(3) 0.1% wlv of mesalazine for system suitability EPGRS in
O.OIM hydrochloric acid.
(4) 0.000 I% wlv each of 4-aminosalicyhc acid (impurity E),
2,5-dihydroxybenzoic acid (impurity G), 2-ehlorobenzoic acid
(impurity L), 2-ehloro-5-nilYObenzoic acid (impurity M),
5-nilrosalicylic acid (impurity N), sulfanilic acid(imputity 0),
3-nilrosalicyhc acid (impurity R) and 0.0003% wlv of salicylic
acid (impurity H) in O.OIM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with oaadecylsily/ amorphous organosi&a polymer (5 prn)
(XTerra MS CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of I mL per minute.
(d) Use a column temperature of 40'.

(e) Use a detection wavelength of 240 run.
(I) Inject 20 ~L of each solution.

SYSTEM SUITABILITY

The test is not valid unless there is baseline resolution
between the principal peaks corresponding to thioguanine,
hypoxanthine and adenine in the chromatogram obtained
with solution (5).

LIMITS

In the chromatogram obtained withsolution (1):
the area of anypeakcorresponding to hypoxanthine is not
greater than the area of the principal peakin the
chromatogram obtained withsolution (3) (2.0%);

the area of any peak corresponding to bis-(1,7-dihydro-6H
purinej-e.e-disulfide is not greater than the area of the
principal peakin the chromatogram obtained with solution
(4) (2.5%);
the area of any othersecondary peak is not greater than twice
the area of the principal peakin the chromatogram obtained
with solution (2) (0.2%);

the sum of the areas of any othersecondary peaks is not
greater than 5 times the area of the principal peak in the
chromatogram obtainedwith solution (2) (0.5%).

Disregard anypeakwith an area less than 0.5 times the area
of the principal peakin the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Weigh andpowder20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions.
(I) Add a quantity of the powdered tablets, containing
50 mg of Mercaptopurine Monohydrate in 100 mL of
0.02M methanol~ sodium hydroxide, mix withthe aid of
ultrasound for 10 minutes and filter through a GFIFfilter
(Whatman Autotop IS suitable)--:-Uilute I voIum~~e:c.to~==-----"C'-'"'-'=~;""'i::'='"=--=~~~~~S:'=2S"i="'-------
20 volumes with0.1%vlv anhydrous J0111l~ acid.
(2) 0.50% wlv of mercaptopurine BPGRS in 0.02M methanolic
sodium hydroxide diluted to 0.0025% wlv with 0.1% vlv of
anhydrous fqrmic acid.
(3) Dissolve 25 mg of mercaptopurine
impurity standard BPGRS in 10 mL of 0.02M methanolic
sodium hydroxide. Dilute 1 volwne to 50 volumes with
0.1% vlv of anhydrousfannie acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used but with isocratic elutionand the
mobilephasedescribed below.

MOBILE PHASE

2 volumes of methanol and 98 volumes of 0.1% vlv of
anhydrous formic acid.

SYSTEM SUITABIUTY

The test is not valid unlessthere is baseline resolution
between the principal peaks corresponding to thioguanine,
hypoxanthine and adenine in the chromatogram obtained
with solution (3).
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Time Mobile phaseA MobilephaseB Comment

(Mlnute8) (% vlv) (%vlv)

0·8 100 0 isocratic

8-25 100-+ 40 0->60 (neargradient

25-30 40-+ 100 60-+0 ~nea, gradient

30-40 '00 0 Ie-equilibration

ImpurityC
Carry out the method for liquidchromatography)
Appendix III D) using the following solutionsand freshly
prepared mobilephases.
(I) To a weighed quantity of the enema containing I g of
Mesalazine, add 400 mL of mobile phase A and mix for
10 minuteswith the aid of ultrasound with occasional
shaking. Add sufficient mobile phase A to produce I 1., mix
and filter through a 0.45-l-tffi membrane filter.
(2) 0.00002% wlv of 2-aminophenol (impurity C) in mobile
phase A.

(3) To I volume of solution (I) add sufficient of mobile
phaseA to produce 200 volumes, mix 1 volumeof this
solution with 1 volumeof 0.0005% wlvof 2-aminopheno/ in
mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with spherical end-capped oetade<y/silyl silica gelfor
chromawgraphy (3 urn) (Nucleosil CI8e is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rateof J mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 om.
(I) Inject 20 pL of each solution.

MOBILE PHASE

Mobile phase A 0.22% wlv ofperchlon'c acidand 0.1 % wlv of
ortlwphofJ'hom add in water.

Mobile phase B 0.17% wlv of perchloric acidand 0.1 % wlv of
orthophosphori< acid in acewnitrile RI.

Time Mobile phaseA MobllephueB Comment

(Minutes) (%vIY) (%vlv)

0·8 'DO 0 lsocratic

8-20 100-+ 85 0-+ 15 (neargradient

20-40 85 -+ 25 15 -+ 75 (nea, wadien!

40-60 25 -> 0 75-+ 100 (neargradienl

60·61 0-+100 100-e 0 finesr gradient

61 - 70 100 0 re-equilibration

MOBILE PHASE

Mobile phase A A 0.69% wlv solution of sodium dihydrogen
onhophosphate monohydrate, adjusted to pH 6.2 with dilute
sodium hydroxide.
Mobile phaseB 40 volumes of acewnim7e and 60 volumes of
mobilephase A.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions withreference to

mesalazine (retention time about 6 minutes)are: impurity 0,
about0.55; impurity J, about 0.6; impurity E, about 0.8;
impurity F, about 1.36; impurity G, about 1.4; impurity P,
about 1.5; impurityL, about 2.0; impurity M, about 3.3;
impurity H, about 3.5; impurityR, about 5.1 and
impurity N, about 5.5.

SYSTEM SUITABILITY

In the chromatogram obtained with solution (3) the peak-to
valleyratio is at least 3.0, where Hp is the heightabove the
baseline of the peak due to impurity F and H; is the height
above the baselineof the lowest point of the curve separating
thispeakfrom the peak due to mesalazine.

LIMITS

Use the chromatogram supplied withmesalasine for system
suilability EPCRS and the chromatogram obtained with
solution (3) to identify any peaks due to impurities F, J and
P and the chromatogram obtained with solution (4) to
identify any peaksdue to impurities H, G, H, L, M, N, 0
and R, in the chromatogram obtainedwith solution (I).
Multiply the area of these peaks by the corresponding
correction factors: impurity E, 1.3; impurity G, 1.4;

When the chromatograms arerecorded under the prescribed
____impJJritY_H,i.4;imguri !Y_J) 2.0; imgurity L, 4.5;------'conditions,th-el"elative-retenrronswiUrreferencetno- - - - - - - - - - - I

impurity M, 1.7; impurity 0, 0.6; impurity P, 0.6; I . ( . . b 9' ) . . Amesa azme retennon tune a out minutes are: unpunry ,
impurityR, 1.3. about 0.5 and impurity C, about 0.9.
In the chromatogram obtainedwith solution (I):

SYSTEM SUITABILITY
the area of any peakcorresponding to impurity H is not
greater than 3 times the area of the principal peakin the The test is not valid unless, in the chromatogram obtained
chromatogram obtainedwith solution (2) (0.3%); with solution (3), the resolution between the two principal

peaks is at least 3.0.
the area of anypeak corresponding to impurity E, F, G,],
L, M) P or R is not greater than 1.5 times the area of the LIMITS

principal peak in the chromatogram obtained with solution In the chromatogram obtained with solution (I):
(2) (0.15% of each); the area of any peak corresponding to impurity C is not
the area of any othersecondary peak is not greater than the greater than the area of any corresponding peakin the
area of the principal peak in the chromatogram obtained with chromatogram obtained with solution (2) (200 ppm).
solution (2) (0.1%); impurity K

the sum of the areas of any secondary peaks is not greater than Carry out the method for liquidchromatography,
5 timesthe area of the principal peak in the chromatogram Appendix ill D J using the foUowing solutions.
obtained with solution (2) (0.5%). (I) Add 5 drops of 1M sodium hydroxide to a quantity of the
Disregard any peakwith an area less than half the area of the enema containing 50 mg of Mesalazine, add 15 mL of the
principal peak in me chromatogram obtained with solution mobile phase,mix for 20 minutes with the aid of ultrasound,
(2) (0.05%). add sufficient of the mobile phase to produce·25 mL and

filter through a 0.45-J1D1 membrane filter.
(2) 0.00000278% wlv of aniline hydrochloride in the mobile
phase.
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CHROl\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 em x 4 mm) packed
with end-<:apped oetade<ylsilyl silica gelfor chromawgraphy
(5 pm) (Lichrospher RPI8e is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 205 om.

(I) Inject 50 pL of each solution.

MOBILE PHASE

15 volumes of methanol R2 and 85 volumes ora solution
containing 0.141 % wlv of potassium dihydrogen ol1hophosphare
and 0.047% wlv of disodium hydrogen oI1hophosphare dihydrare
previously adjusted to pH 8.0 with 4.2% w/v of sodium
hydroxide.
When the chromatograms arerecorded WIder the prescribed
conditions, the retention time of aniline is about 15 minutes.

UMITS

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to aniline (impurity K) is
not greater than the area of any corresponding peak in the
chromatogram obtained with solution (2) (10 ppm).

ASSAY
Carry out the method for liquid chromatography,
AppendixIII D, using the following solutions.
(1) To a weighed quantity of me enema containing 25 mg of
Mesalazine, add 15 mL·ofO.IM hydroehkJric add and mix for
50 minuteswith the aid of ultrasound, with additional vortex
mixing at 10 minute intervals. Add sufficient
O.IM hydroehloric acid to produce 25 mL, mix and IiIter.
To I volume of the filtrate add sufficient O.IM hydrochloric
add to produce50 volumes.
(2) 0.002% wlv of mesalazine BPCRS prepared by dissolving
in O.IM hydrochloric acidwith the aid of ultrasound.

(3) Prepare a 0.01% wlv solution of l-aminosalicylic acid in
O.IM hydroehkJric acidand dilute I volume of this solution 10

100 volumeswith a 0.1% wlv solution of mesalazine BPCRS
in O.IM hydrochkJric acid.

CHROJ\lATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with ocuuJecylsilyi amorphous organ/m7lea polymer (5 pm)
(XTerra MS CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of I mL per minute.

_(d) Use a column temperature 40°.

,;(e) Use a detection wavelength of 240 nm.

(I) Inject 20 ul, of each solution.

MOBILE PHASE

A 0.69% wlv solution of sodium dihydrogen onhophosphate
monohydrate, adjusted to pH 6.2 with dilute sodium hydroxide
solution.

SYSTEM SUITABILITY

In the chromatogram obtained with solution (3) the peak-to
valley ratio is at least 3.0, where Hp is the height above the
baselineof the peakdue (0 3-aminosalicylic acid and H" is
the height above the baselineof the lowest point of the curve
separating thispeakfrom the peakdue to mesalazine.

Mesalazine Preparations 111-957

DETERMINATION OF CONTENT

Determine the weight per mL of the enema,Appendix V G,
and calculate the content of C7H7N03 in the enema using
the declared content of ~H7N03 in mesalazine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities B, C, D, E, F, G, H, J, K,
L, M, N, 0, P, Q, Rand S listed underMesalazine.

Mesalazine Foam Enema
Mesalazine Rectal Foam

Action and use
Aminosalicylate; treatment of ulcerative colitis.

DEFINrnON
J\>lesalazine Foam Enemais a rectal foam containing
Mesalazine in a suitable vehicle.
The foam enema complies with therequirements statedunder
Reetal Preparations and with 'he following requirements.

Content of mesalaalne, C7H7N03

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Filter a quantity of the foam enema containing 1.0 g of
Mesalazine and discard the filtrate. Dry the residue at 110°.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of mesalazine
(RS 454).
B. In the Assay, the retention time of the principal peakin
the chromatogram obtained withsolution (J) is similar to
that of the principal peakin the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions prepared
immediately beforeuse.
(I) Mix for 10 minutes with the aid of ultrasound, a quantity
of the foam enema containing 1 g of Mesalazine in 600 mL
ofO.OIM hydrochkJric acid, add sufficient O.OIM hydrochloric
acid to produce 1 L, mix using a vortex mixer and filter
through a 0.45-J.Ull membrane filter.
(2) Dilute I volume of solution (I) to 100 volumes with
O.OIM hydrochloric add. Dilute I volume of the resulting
solution to 10 volumes with O.OIM hydroehloric add.
(3) 0.1% wlv of meralazinefor system suitability EPCRS in
O.OIM hydrochloric add.
(4) 0.0001% wlv each of 4-aminoralicylic acid (impurity E),
2,5-dihydroxybenzoi< add (impurity G), 2-<:hlorobeuzoi< add
(impurity L), 2-ehIoro-5-nirrobeuzoi< acid (impurity M),
5-nitrosaJicylic add {impurity N), su/fanili< add (impurity 0),
3-nirrosalicylic add (impurity R) and 0.0003% wlv of salicyli<
acid (imputity H) in O.OIM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oetadeey/silyl amorphous organasili<a polymer (5 um)
(XTerra MS CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rateof 1 mL per minute.
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Time Mobile phase A Mobile phase B Comment

(MInutes) (%vlVl (%vlV)

0-8 100 0 isocratic

8-25 100~ 40 0~60 linear gradient

25-30 40-+ 100 6O~0 ~near gradient

30-40 100 0 re·equilibtatlon

Impurity C
Carry out the method for liquidchromatography,
Appendix ill D, using me following solutions and freshly
prepared mobile phase.

(1) To a weighed quantity of the enema containing I g of
Mesalazine, add 400 mL of mobile phase A and mix for
10 minutes with the aid of ultrasound with occasional
shaking. Add sufficient mobile phase A to produce I 1., mix
and filter through a 0.45-J..Iffi membrane filter.

(2) 0.00002% wlv of 2-aminophenol (impurity C) in mobile
phase A.

(3) To I volume of solution (I) add sufficient of mobile
phase A to produce 200 volumes, mix: 1 volume of this
solution with 1 volume of 0.0005% wlv of 2-aminophenol in
mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with spherical end-eapped oaadecylsilyl silica gelfor
chromatography (3 ~m) (Nucleosil CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a /low rate of I mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mob,7e phase A 0.22% wlv of perchloric acidand 0.1% wlv of
orthophosphoric acidin water.

Mobile phase B 0.17% wlv of perchloric acidand 0.1% wlv of
onhophosphoric acidin aatonilrile RI.

Time Mobile phase A Mobile phase B Comment
(MInutes) (% vlY) (%vlY)

0-8 100 0 iSOCfalic

8 -20 100 -+ 85 0-+ 15 jnear gradien(

20·40 85 -e 25 15 -+ 75 Inear gradienl

40-60 25~0 75-+ 100 jneer {rSdienl

60-61 0-+100 100 -+ 0 lnea, gradlenl

61·70 100 0 re-equllibraUon

(d) Use a column temperature of 40'.

(e) Use a detection wavelength of 240 om.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA A 0.69% wlv solution of sodium dihydrogen
onlwphosphate monohydrate, adjusted to pH 6.2 with dilute
sodium hydroxide.
AtIobi/e phaseB 40 volumes of acetonitrile and 60 volumes of
mobile phase A.

When the chromatograms are recorded under the prescribed
conditions) the relative retentions with reference to
mesalazine (retention time about 6 minutes) are: impurity 0,
about 0.55; impurity J, about 0.6; impurity E, about 0.8;
impurity F, about 1.36; impurity G, about 1.4; impurity P,
about 1.5; impurity 1., about 2.0; impurity M, about 3.3;
impurity H, about 3.5; impurity R, about 5.1 and
impurity N, about 5.5.

SYSTEM SUITABILITY

In the chromatogram obtained with solution (3) the peak-to
va/ley ratio is at least 3.0, where Hp is rile height above the
baseline of the peak due to impurity F and HfJ is the height
above the baseline of the lowest point of the curve separating
this peak from the peak due to mesalazine.

LIMITS

Use the chromatogram supplied with mesalazine for system
suitability EPCRS and the chromatogram obtained with
solution (3) to identify any peaks due to impurities F, J and
P and the chromatogram obtained with solution (4) to
identify any peaks due to impurities E, G, H, 1., M

J
N, 0 When the chromatograms are recorded under the prescribed

---·a"n<rR-iiltlie clifomatogram ootaine<rin solution (1)-.-'----- conditions,the-relative-retentions-with-reference-to-----------I
Multiply the area of these peaks by the corresponding mesalazine (retention time about 9 minutes) are: impurity A,
correction factors: impurity E, 1.3; impurity G, 1.4; about 0.5 and impurity C, about 0.9.
impurity H, 1.4; impurity J, 2.0; impurity 1., 4.5; SYSTEM SUITABILITY

impurity M, 1.7; impurity 0, 0.6; impurity P, 0.6; The test is not valid unless, in the chromatogram obtained
impurity R, 1.3. with solution (3), the resolution between the two principal
the area of any peak corresponding to impurity H is not peaks is at least 3.0.
greater than 3 times the area of the principal peak in the LIMITS

chromatogram obtained with solution (2) (0.3%);
In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity E, F, G, J,
1., M, P or R is not greater than 1.5 times the area of the the area of any peak corresponding to impurity C is not
principal peak in the chromatogram obtained with solution greater than the area of the principal peak in the
(2) (0.15% of each); chromatogram obtained with solution (2) (200 ppm).

the area "Of any other secondary peak is not greater than the Impurity K
area of the principal peak in the chromatogram obtained with Carry out the method for liquidchromawgraphy,
solution (2) (0.1%); Appendix III D, using the following solutions.

the sum of the areas of any secondary peaks is not greater than (I) Add 2 mL of 1Msodium hydroxide to a quantity of the
5 times the area of the principal peak in me chromatogram foam enema containing 1 g of Mesalazine, add 300 mL of
obtained with solution (2) (0.5%). the mobile phase, mix for 20 minutes with the aid of
Disregard any peak with an area less than half the area of the ultrasound, add sufficient of the mobile phase to produce
principal peak in the chromatogram obtained with solution 500 mL and filter through a 0.45-JlIl1 membrane filter.
(2) (0.05%). (2) 0.00000278% wlv of aniline hydrochloride in the mobile

phase.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oCladecylsiiyl amorphous organosilka polymer (5 IJm)
(XTerra MS CI8 is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 205 DID.

(I) Inject 50 ~L of each solution.
(g) Allow the chromatography to proceed for three times the
retention time of aniline (impurity K).

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities B, C, D, E, F. G,. H, J, K,
1.., 1\-1, N, 0, P, Q, Rand S listed under Mesalazine.

Mesalazine Prolonged-release Granules
Mesalazme Prolonged-release Granules from different
manufacturers) whilst complying with the requirements oj the
monograph) are not interchangeable unless othtnuise justified and
authorised.

Action and use
Arninoseficylate; treatment of ulcerative colitis.

DEFINITION
Mesalazine Prolonged-release Granules contain Mesalazine.
They are formulated so that the medicament is released over
a period of several hours.

MOBILE PHASE

15 volumes of methanol and 85 volumes of a solution
containing 0.141% wlv of potassium dihydrogen onhophosphaw
and 0.047% wlv of disodium hydrogen onhophosphau dihydraw
previously adjusted to pH 8.0 with 4.2% wlv of sodium
hydroxide.
When the chromatograms arerecorded underthe prescribed
conditions, the retention time of aniline is about 15 minutes. PRODUCTION

A suitable dissolution test is carried out to demonstrate the
LIMITS appropriate release of Mesalazine. The dissolution profile
In thechromatogram obtained with solution (I): reflects the in vivo performance whichin turn is compatible
me area of any peakcorresponding to aniline (impurity K) is with me dosageschedule recommended by the manufacturer.
not greater than the area of the principal peak in me The granules comply with the requirements statedunder Granules
chromatogram obtained with solution (2) (10 ppm). and with thefollowing requirements.

ASSAY Content of mesaiazlne, C,H,N03
Prepare a mixture of2 volumesof merhanoi and 5 volumes of 95.0 to 105.0% of the stated amount.
water(solvent A). IDENTIFICATION
Carry out the methodfor liquid chromatography, Boil a quantity of the powdered granules containing 1.0 g of
Appendix m D) using the following solutions. Mesalazine with 50 mL of water for 1 minute andfilter the
(1) Shakeand invert the container. Dissolve a weighed hot supernatant fluid. Coot the solution to room
quantity of me foam containing I g of Mesalazine in 250 mL temperature, allow to stand, filter and drythe crystals at
of 1M methanolie hydrochlotic acidand mix with the aid of 110°.The infrared absorption spectrum of the crystals,
ultrasound. Addsufficient 1M methanolie hydrochlom add to Appendix n A, is concordant with the reference spectrum of
produce 500 mL and filter (Whatman GF/A is suitable). mesaJazine (RS 454).
Dilute 1 volumeof this solutionto 10 volumeswith solvent TESTS

A. Related substances
(2) Dissolve .20 mg of mesalazine B~RS.in 10 mL of Carry out the method for liquid chromatography,
1M methawlle hydrochlonc acidand nux With the aid of Appendix ill D using the following solutions prepared

----ultrasound;-Bilute-with-a-sufficient-quantity-of-solvent-A-to --~lmmeiliatelYbe;on.t"e'u"s;'e .------'-------'---''---------1

produce a solution containing 0.02% w/v of Mesalazine. (I) Mix' 10' ·th th id f I d .lor mmutes WI e at 0 u trasoun a quantity
CHROMATOGRAPHIC CONDITIONS of the powdered granules containing 50 mg of Mesalazine in
(a) Use a stainless steel column (25 em x 4.6 mm) packed 30 mL ofO.OIM hydrochloric acid, add sufficient
with oaode<ylsilyl silica gelfor chromatography (5 urn) O.OIM hydrochloric acid to produce 50 mL, mix using a vortex
(Spherisorb CI8 is suitable). mixer and filter through a 0.45-~m membrane filter.
(b) Use isocratic elution and the mobile phase described (2) Dilute I volume of solution (I) to 100 volumes with
below. O.IM hydrocllloric acid. Dilute I volume of the resulting
(c) Use a flowrateof 1.5 mL per minute. solution to 10 volumes with O.IM hydrochloric add.
(d) Use an ambient column temperature. (3) 0.1% wlv of mesalazine for system suitability BPCRS in
(e) Use a detection wavelength of 220 nm. O.OIM hydrochlori< acid.

(I) Inject 50 ~L of each solution. 2(4
5)

~ihyd.OOO~ ...WIv e.achcid?f(4-ami~alGiCY) °2c ahlci~..~~!",!ty B
a
),

) -u , .......Yvenzou: a unpunry , -e VTVUffflZou; aa
MOBILE PHASE (impurity L), 2-ehIora-5-nilYObenzoic acid (impurity M),
5 volumes of me/hanoi and 95 volumes of a 0.007% wlv 5-nilrfJsalicylic acid (impurity N), sulfanilic acid (impurity 0),
solutionof ammonium carbamate previously adjusted to 3-niuvsaJicylic add(impurity R) and 0.0003% wlv of-salicylic.
pH 3.68 with 2M hydrochloric acid. acid (impurity H) in O.OIM hydrochloric acid.

DETERMINATION OF CONTENT

Determine the weight per mL of the foam enema,
Appendix V G) and calculate the contentof C7H7N03 using
the declared contentof C7H7N03 in mesalazine BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with o<todecylsilyl amorphous organosilica polymer (5 um)
(XTerra MS CI8 is suitable).
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TIme Mobilephase A Mobile phase B Comment
(MInutes) ('~ vlv) (% Ylv)

O·a 100 0 iSOCfatic

a·25 100 -+ 40 0~60 Ineargradrenl

25· 30 40---) tOO 6O~0 jneer {radient

30·40 100 0 re-equilibrallon

the sum of the areas of anysecondary peaks is not greater than
5 times the area of theprincipal peakin the chromatogram
obtained with solution (2) (0.5 %).
Disregard any peak withan area less thanhalf the area of the
principal peakin the chromatogram obtained with solution
(2) (0.05%).

Impurities A and C
Carry out the method for liquidchromawgraphy,
Appendix m D, using the following solutions and freshly
prepared mobilephases.
(1) Mix for 10 minutes withthe aid of ultrasound, a quantity
of the powdered granules containing 50 mg of Mesalazine in
30 mL of mobile phase A, add suf1icient mobile phase A to
produce 50 ml., mix using a vortex mixerand filter through
a 0,45-llm membrane filter.
(2) Mix I volume of a 0.002% wlv solution of 4-aminophenol
(impurity A) in mobile phase A with I volume of
0.002% wlv of 2-aminophenoJ (impurity C) in mobile
phase A, add sufficient mobilephaseA to produce
100 volumes and mix.
(3) To I volume of solution (I) add suf1icient of mobile
phaseA to produce 200 volumes, mix 1 volumeof this
solutionwith 1 volumeof 0.0005% wlv of 2-aminophenol in
mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless sreel column (25 em x 4.6 mm) packed
with spherical end-eapped octade<ylsi/yl silica gelfor
chromawgraphy (3 urn) (Nucleosil CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rateof 1 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 nm.

(f) Inject 20 J1L of each solution.

MOBILE PHASE

MoMe phase A 0.22% wlv of perchlotic acidand 0.1 % wlv of
orrlwphosphoric acidin water.
MoMe phase B 0.17% wlv of perchloric acidand 0.1 % wlv of
ol1hophosphork add in acetonitrile RI.

When the chromatograms are recorded underthe prescribed
conditions, the relative retentions withreference to

mesalazine (retention time about9 minutes) are: impurity A,
about0.5 and impurity C, about0.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of anypeak corresponding to impurity A is not
greater than the area of any corresponding peak in the
chromatogram obtained with solution (2) (200 ppm);

Time Mobilephase A Mobilephase B Commenl
(MlnUles) (% vlv) (%vlv)

0-. 100 0 --8-20 100 ---) 85 0-+ 15 Ineargradienl

20-040 85~25 15---) 75 Ineargradklnl

40·60 25~0 75-+ 100 Ineargradlenl

60-61 0-+100 100 -+ 0 inear gradienl

61 -70 100 0 re-equiibralion

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flowrateof 1 mL perminute.
(d) Use a column temperature of 40°.
(e) Use a detection wavelength of 240 nm.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA A 0.69% wlv solutionof sodium dihydrogen
onhophosphale monohydrate, adjusted to pH 6.2 withdilule
sodium hydroxide.

Mobile phase B 40 volumes of acetomtrile and 60 volumes of
mobilephaseA.

When the chromatograms are recorded underthe prescribed
conditions, the relative retentions with reference to
mesalazine (retention time about 6 minutes) are: impurity 0,
about 0.55; impurityJ, about 0.6; impurity E, about 0.8;
impurity F, about 1.36; impurity G, about 1.4; impurityP,
about 1.5; impurityL, about 2.0; impurityM, about3.3;
impurity H, about 3.5; impurity R, about 5.1 and
impurity N, about 5.5.

SYSTEM SUITABIUTY

In the chromatogram obtained with solution (3) the peak-to
valley ratio is at least 3.0, whereHp is the height above the
baseline of the peak due to impurity F and H", is the height
above the baseline of the lowest point of the curveseparating
this peakfrom the peak due to mesalazine.

LIMITS

Use the chromatogram supplied with me.salazine for system
__----'s!!Ul"'·'a"b'1!ilit;< EPCRS and the chromatogram obtained with:---;-__~~~~~~=============== _

solution (3) to identify any peaks due to impurities F, Jand
P and the chromatogram obtainedwith solution (4) to
identify any peaks due to impurities E, G, H, 1., M, N, 0
and R, in the chromatogram obtained in solution (J).
Multiply the area of these peaks by the corresponding
correction factors: impurity E, 1.3; impurity G, 1.4;
Impurity H, 1.4; impurity J, 2.0; impurity L, 4.5;
impurity M, 1.7; impurity 0, 0.6; impurity P, 0.6;
impurity R, 1.3.

In the chromatogram obtained with solution (I):

the area of anypeak corresponding to impurity H is not
greater than 3 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.3%);

the area ~f anypeak corresponding to impurity E, F, G, J,
1., M, P or R is not greater than 1.5 times the area of the
principal peak in the chromatogram obtained withsolution
(2) (0.15% of each);

the area of any other secondary peak is not greater thanme
area of the principal peakin the chromatogram obtained with
solution (2) (0.1 %);
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Mesalazine Suppositories
Action and use
Aminosalicylate; treatment of ulcerative colitis.

(d) Use a column temperature of 40 0
•

(e) Use a detection wavelength of 240 11m.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

A 0.69% wlv solution of sodium dihydrogen onhophosphate
monohydrate, adjusted to pH 6.2 withdilute sodium hydroxide
solution.

SYSTEMSUITABILITY

In the chromatogram obtained with solution (3) the peak-to
va/ley ratio is at leas! 3.0, where Hp is the height abovethe
baselineof the peakdue to impurity F and H; is me height
above the baselineof the lowestpoint of the curve separating
thispeak from the peak due to mesalazine.
DETERMINATION OF CONTENT

Calculate the content of C7H7N03 in the granules using the
declared content of C7H7N03 in mesalazine BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listedunder Mesalazine.

the area of any peak corresponding to impurity C is not
greater than the area of any corresponding peakin the
chromatogram obtainedwith solution (2) (200 ppm).

ImpurltyK
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Add 2 mL of O.OIM sodium hydroxide and 5 drops of
1M sodium hydroxide to a quantity of the powdered granules
containing50 mg of Mesalazine, add 15 mL of the mobile
phase and mix for 20 minutes with the aid of ultrasound, add
sufficient of the mobile phase to produce 25 mL and filter
through a 0.45 urn membrane filter.

(2) 0.00000278% wlv of aniline hydrochlorUk in the mobile
phase.

CHROMATOGRAPHIC CONDITroNS

(a) Use a stainless steel column (25 em x 4 mm) packed
with end-capped ocuuJecylsi!y1 silica gelfor chromatography
(5 pm) (Lichrospher RPI8e is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a.column temperature of 40'.

(e) Use a detection wavelength of 205 om.
(I) Inject 50 ~L of each solution.

MOBILE PHASE

15 volumes of methanol and 85 volumes of a solution
containing 0.141 % wlv of potassium dihydrogen olthqphosphare DEFINITION
and 0.047% wlv of disod,ium hydrogen orthophosphate dihydrate Mesalazine Suppositories containMesalazine in a suitable
previously adjusted to pH 8.0 with 4.2% wlv of sodium suppository basis.

hydroxide. The suppositories comply with the requirements stared underRecral
When the chromatograms arerecorded under the prescribed Preparations andwith the following requitemems.
conditions, the retention time of anilineis about 15 minutes. Content of mesalazine, C7H7NOj

UMITS 95.0 to 105.0% of the stated amount
In the chromatogram obtained with solution (I): IDENTIFICATION

the area of any peak corresponding to aniline (impurity K) is Boil a quantity of the suppositories containing 1.0 g of
not greater thanthe area of any corresponding peak in the Mesalazine with 50 mL of wateruntil completely melted and
chromatogram obtainedwith solution (2) (10 ppm). filter the hot supernatant fluid. Cool the solution to room
ASSAY temperature, allow to stand, filter and dry at 110°.
Carry out the method for liquidchromawgraphy, The infrared absorption spectrum, Appendix Il A, is concordant
Appendix 11ID, using the following solutio'"n"sc-.'---------with-the-reference-specl1'Um-of-mosalazine-(RS-4S4)~. ---------1
(I) Mix a quantity of the powdered granules containing TESTS
25 mg of Mesalazine in 15 mL of O.IM hydrochloric acidfor Related substances
50 minutes with the aid of ultrasound, with additional vortex Carry out the method for liquid chromategraphy,
mixing at 10 minute intervals; add sufficient O.IM hydrochloric Appendix ill D, using the following solutions prepared
acid to produce 25 ml., mix and filter. To 1 volwne of the immediately beforeuse.
filtrate add sufficient O.IM hydrochloric acid to produce (I) Mix with the aid of ultrasound, a quantity of the
50 volumes. suppositories containing 1 g of Mesalazine in 750 mL of
(2) 0.002% wlv of mesalazine BPCRS prepared by dissolving O.OIM hydrochloric acid until the suppositories disintegrate,
in O.IM hydrochloric acidwith the aid of ultrasound. add sufficient O.OIM hydrochloric acid to produce I 1., mix
(3) Prepare a 0.01% wlv of 3-aminosaJi<ylic acid (impurity F) using a vortex mixer and filter through a 0.45-~m membrane
in O.IM hydrochlorU: add and dilute 1 volume of thissolution filter.
to 100 volumes with a 0.1% wlv solution of (2) Dilute I volume of solution (I) to 100 volumes with
mesa/azine BPCRS in O.OIM hydrochloric acid. O.OIM hydrochloric acid. Dilute I volume of the resulting
CHROMATOGRAPHIC CONDITIONS solution to 10 volwnes with O.OIM hydrochloric acid.

(a) Use a stainless steel column (25 em x 4.6 mm) packed (3) 0.1 % wlv of mesalazinefor system suitability EPCRS in
with ocradecylsilyl amorphous organosiJica polymer (5 urn) O.OIM hydrochloric acid.
(XTerra MS CI8 is suitable). (4) 0.0001 % wlv each of 4-aminosalieylic acid (impurity E),

(b) Use isocratic elution and the mobile phase described 2,5-dihydroxybenzoic acid(impurity G), 2-chlorobenzoic acid
below. (impurity L), 2-chIoro-5-nitrobenzoic acid (impurity M),

5-nirrosalieylic acid (impurity N), su!fanilic acid(impurity 0),
(c) Use a flow rate of 1 mL per minute.
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Time Mobile phase A Mobile phase B Commenl

(Minutes) (%v!Y) (% y/v)

0',8 100 0 isoaatic

8·25 100 ----) 40 0-> 60 Inear !1adient

25- 30 40--+ 100 60->0 linear gradient

30-40 100 0 re-equllibralion

principal peak fu the chromatogram obtained with solution
(2) (0.15% of each);

the area of any ocher secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%);

the sum of the areas of any secondary peaks is not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.05%).

Impwities A and C
Carry our the method for liquidchromatography,
Appendix m D, using the following solutions and freshly
prepared mobile phases,

(1) .Cur a suitable number of the suppositories containing
50 mg of Mesalazine into small pieces, add 25 mL of mobile
phase A, mix for 10 minutes with the aid of ultrasound and
occasional shaking) add sufficient mobile phase A to produce
50 ml., shake for 30 seconds and filter through a 0.45-~m

membrane filter.

(2) Mix 1 volume of a 0.002% wlv solution of 4-<lminophenol
(impurity A) in mobile phase A with 1 volume of
0.002% wlv of 2-<lmirwphenol (impurity C) in mobile
phase A, add sufficient mobile phase A to produce
100 volumes and mix.

(3) To 1 volume of solution (I) add sufficient of mobile
phase A to produce 200 volumes, mix 1 volume of this
solution with 1 volume of 0.0005% wlv of 2-aminophenol in
mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with spherical end-capped octade<y/sily/ silica gelfor
chromawgmphy (3 urn) (Nudeosil CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 om.

(I) Inject 20 ~L of each solution.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
mesalazine (retention time about 9 minutes) are: impurity A,
about 0.5 and impurity C, about 0.9.

MOBILE PHASE

Mobile phaseA A solution containing 0.22% wlv perdrlon'c
acid and 0.1% wlv orthophosphoric add in water.
Mobile phase B A solution containing 0.17% w/v perchloric
acid and 0.1% wlv orthophosphonc acidin acetonitrile RI.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
mesalazine (retention time about 9 minutes) are: impurity A,
about 0.5 and impurity C, about 0.9.

Time Mobile phase A Mobile phase B Comment

(MInutes) (%vlv) (% vlv)

0-8 100 0 isocralic:

8·20 100 ---+ 85 0--+15 Ineer ~dien'

20·40 85~25 15---+ 75 linear gradient

40·60 25-> 0 75----) 100 Inear gradient

60 -61 0--+100 100 --+0 Inear gradient

61· 70 100 0 r8-e<fJilibration

l-mirosalicy/ic ocid (impurity R) and 0.0003% wlv of salicylic
acid (impurity H) in O.OIM hydrochl",ic acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oetadecylsiJyl amorphous organosi/ita polymer(5 um)
(XTerra MS CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 240 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA A 0.69% wlv solution of sodium dihydrogen
ortlwphosphate monohydrate, adjusted to pH 6.2 with dilute
sodium hydroxide.
Mobile phaseB 40 volumes of acetonitrile and 60 volumes of
mobile phase A.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
mesalazine (retention time about 6 minutes) are: impurity 0,
about 0.55; impurity ], about 0.6; impurity E, about 0.8;
impurity F, about 1.36; impurity G, about 1.4; impurity P,
about 1.5; impurity L, about 2.0; impurity M, about 3.3;
impurity H, about 3.5; impurity R, about 5.1 and
impurity N, about 5.5.

SYSTBM SUITABILITY

In the chromatogram obtained with solution (3) the peok-to-
---'flmalley ra'ioJ.-at-least-j:O,where-H,is-the-height-above-the--,i'!h;;;;-ih.;-;:>;';;;;;;;;;;;;::;::;;;;;::C;;;;~;;;;.=.-:;;=:;;-;,====,---------I

baseline of the peak due to impurity F and Hv is the height
above the baseline of the lowest point of the curve separating
this peak from the peak due to mesalazine.

LIMITS

Use the chromatogram supplied with mesalazine for system
suitability EPCRS and the chromatogram obtained with
solution (3) to identify any peaks due to impurities F, J and
P and the chromatogram obtained with solution (4) to
identify any pea~1 due to impurities E, G, H, L, M, N, °
and R, in the chromatogram obtained in solution (1).
Multiply the area of these peaks by the corresponding
correction factors: impurity E, 1.3; impurity G, 1.4;
impurity H, 1.4; impurity J, 2.0; impurity 1., 4.5;
impurity M, 1.7; impurity 0, 0.6; impurity P, 0.6;
impurity R, 1.3.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity H is not
greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any peak corresponding to impurity E, F, G, J,
1.., M, P or R is not greater than 1.5 times the area of the
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SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 3.0.

LIMITS

In the chromatogram obtainedwith solution (1):

me area of any peak corresponding to impurity A or
impurity C is not greater than the area of me corresponding
peak in the chromatogram obtainedwithsolution (2)
(200 ppm of each).

ImpurltyK
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(1) Cut a suitable nwnber of the suppositories containing
50 mg of Mesalazine into small pieces, add 5 drops of
I M sodium hydroxide and 15 mLof the mobilephase, mix for
20 minutes with the aid of ultrasound, add sufficient of the
mobile phase to produce 25 mL and filter through a 0.45-~m

membrane filter.

(2) 0.00000278% wlv of aniline hydrochloride in the mobile
phase.

CHROMAT,OGRAPHIC CONDITIONS

(a) Use a .etainless steel column (25 cm x 4 mm) packed
with end-eapped octadecylsilyl siJi<a gelfor chromatography
(5 um) (Lichrospher RPI8e is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(e) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 205 om.
(I) Inject 50 ~L of each solution.

MOBILE PHASE

15 volumesof methanol and 85 volumes of a solution
containing 0.141 % wlv of potassium dihydrogen orthophosphare
and 0.047% wlv of disodium hydrogen orthophosphore dihydrare
previously adjusted to pH 8.0 with 4.2% wlv of sodium
hydroxiik.
When the chromatograms are recorded under the prescribed
conditions, the retention time of aniline is about 15 minutes

LIMITS

In the chromatogram obtainedwith solution (I):
the areaof any peak corresponding to aniline (impurity K) is
not greater man the area of any corresponding peak in the
chromatogram obtained with solution (2) (10 ppm).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Cut a suitable number of the suppositories containing
100 mg of Mesalazine into smaD pieces and add 75 mL of
O.IM hydrochloric acid, mix for 50 minutes with the aid of
ultrasound with additional vortex mixingat 10 minute
intervals; add sufficientO.lMhydrochlon·c acid to produce
100 mL, mix and filter through a 0.45-~lm membrane filter.
To I volume of the filtrate add sufficient O.IM hydrochloric
add to produce 50 volumes.
(2) 0.002% wlv of mesalazine BPCRS prepared by dissolving
in O.IM hydrochloric acid with the aid of ultrasound.

(3) Prepare a 0.01% wlv of 3-amino,alicylic acid in
O.IM hydrochloric acidand dilute 1 volume of this solution to
100 volumeswith a 0.1% wlv solution of mesalazine BPCRS
in O.IM hydrochloric acid.

Mesalazine Preparations 111-963

CHROAlATOGI:1APHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oaadt(,yfsilyl amorphous organosilica polymer (5 11m)
(XTerra MS CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of I mL per minute,

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 240 om.
(I) Inject 20 ul, of each solution.

MOBILE PHASE

A 0.69% w/v solution of sodium dihydrogen orthophosphate
monohydrate, adjusted to pH to 6.2 with dilute sodium
hydroxide solution.

SYSTEM SUITABiLiTY

In me chromatogram obtainedwithsolution (3) the peak-to
valley ratio is at least 3.0, where HI' is the height above the
baseline of the peak due to 3-aminosalicylic acid and H p is
the height above the baseline of the lowest point of the curve
separating this peak from the peakdue to mesalazine.

DETERMINATION OF CONTENT

Calculate the Content of C7H7N0 3 in the suppositories using
the declared content of C7H7N03 in mesalazine BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed under Mesalazine.

Mesalazine Gastro-resistant Tablets
Gastro-resistant Mesalazine Tablets

Action and use
Aminosalicylate; treatment of ulcerative colitis.
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(1) Mix for 10 minutes with the aid of ultrasound, a quantity
of the powdered tablets containing50 mg of Mesalazine in
30 mL of 0.01'1 hydrochloric acid, add sufficient
O.OIM hydrochlonc acid to produce 50 mL, mix using a vortex
mixer and filter through a 0.45-J.1ffi membrane filter.
(2) Dilute I volume of solution (I) to 100 volumes with
0.01'1 hyd"",hlori< acid. Dilute I volume of the resulting
solution to 10 volumes with O.OIM hydrochloric acid.
(3) 0.1% wlv of mesalazine for system suitability EPCRS in
O.OIM hydro<hlonc acid.
(4) 0.0001% wlv each of 4-aminosalicyli< acid (impurity E),
2,5-dihydroxybenzoi< acid (impurity G), 2-<hlorobenzoi< acid
(impurity L), 2-<hloro-5-nirrobenzoi< acid(impurity M),
5-nirrosa/U;yli< acid(impurity N), sulfam7i< acid (impurity 0),
3-nitrosalicyllC acid (impurity R) and 0.0003% wlv of salicyli<
acid (impurity H) in O.OIM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oaadecylsilyl amorphous organosih"ca polymer (5 urn)
(XTerra MS CIS is suitable).

(b) Use gradient elution and the mobilephase described
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 240 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA A 0.69% wlv solution of sodium dihydrogen
onhophosphate monohydrate; adjusted to pH 6.2 with dilute
sodium hydroxide.
Mobile phase B 40 volumes of aatonitrile and 60 volumes of
mobile phase A.

2022

identify anypeaks due to impurities E, G, H, L, M, N, 0
and R, in the chromatogram obtained in solution (1).
Multiply the area of these peaks by the corresponding
correction factors: impurity E, 1.3; impurity G, 1.4;
impurity H, 1.4; impurity J, 2.0; impurity 1., 4.5;
impurity M, 1.7; Impurity 0, 0.6; impurity P, 0.6;
impurity R, 1.3.

In the chromatogram obtained withsolution (1):
the area of any peak corresponding to salicylic acid is not
greater than 3 times the areaof the principal peakin the
chromatogram obtained with solution (2) (0.3%);

the area of anypeak corresponding to impurity H is not
greater than 3 times the areaof the principal peakin the
chromatogram obtainedwith solution (2) (0.3%);

the area of any peak corresponding to impurity E) F, G, J,
L, /\'1) P or R is not greater than 1.5 times the area of the
principal peak in the chromatogram obtainedwith solution
(2) (0.15% of each);

the area of any other secondary pe!lk is not greater than the
area of the principal peakin the chromatogram obtainedwith
solution (2) (0.1 %);

the sum of the areas of any secondary peaks is not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.05%).

TIme

(MInutes)

0-8

8·20

20-40

40-60

61 -70

MobilephaseA
(%vlv)

100

100 -+ 85

85-) 25

100

MobilephaseB

(%v/v)

o
0-) 15

15-) 75

Comment

lsoClatic

Unear gradienl

anear {1adlenl

When the chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference to
mesalazine (retention time about 6 minutes) are: impurity 0,
about 0.55; impurity J, about 0.6; impurity E, about 0.8;
impurity F, about 1.36; impurity G, about 1.4; impurity P,
about 1.5; impurity L, about 2.0; impurity M, about 3.3;
impurity H, about 3.5; impurity R, about5.1 and
impurity N, about 5.5.

SYSTEM SUITABILITY

In the chromatogram obtained with solution (3) the peak-to
va/ley ratio is at least 3.0, where Hp is the heightabove the
baseline of the peak due to impurity F and H" is the height
above the baseline of the lowest point of the curve separating
thispeakfrom the peakdue to mesalazine.

LIMITS

Use the chromatogram suppliedwith mesalazine for system
suitability EPCRS and the chromatogram obtained with
solution (3) to identify anypeaks due to impurities F, Jand
P and the chromatogram obtainedwithsolution(4) to

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with spherical end-copped oaadecylsilyl silica gelfor
chromatography (3 ~m) (Nucleosil CIS is suitable).

(b) Use gradient elution and the mobilephase described
below.

(c) Use a Row rate of I mL per ntioute.

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 220 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.22% wlv of perchloric acidand 0.1 % wlv of
onhophosphoric acid in water.
Mobile phase B 0.17% wlv of perchloric acidand 0.1 % wlv of
orthophosphom acid in acewnitriJe Rl.
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Time Mobile phase A Mobile phase B Comment

(MInutes) (%vlv) (%vtv)

0·8 100 0 isocrntic

8- 25 100 --) 40 0---)60 jneer !J'adlenl

25-30 40 -) 100 6O~0 lineargradienl

30-040 100 0 re-equilibralion

When the chromatograms arerecorded underthe prescribed
conditions, the relative retentions with reference to
mesalazine (retention time about 9 minutes) are: impurity A,
about 0.5 and impurity C, about 0.9.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), me resolution between me two principal
peaks is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A or
impurity C is not greater than the area of the corresponding
peak in the chromatogram obtained with solution (2)
(200 ppm of each).

ImpurityK
Carry out the method for liquid chromatography,
Appendixill D, using the following solutions.
(I) Add 2 mL ofO.OIM sodium hydroxide and 5 drops of
1Msodium hydroxide to a quantity of the powdered tablets
containing50 mg of MesaJazine, add 15 mL of the mobile
phase and mix for 20 minutes with me aid of ultrasound, add
sufficient of the mobile phase to produce25 mL and filter
through a 0.45-lffil membrane filter.

(2) 0.00000278% wlv of aniline hydrochloride in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4 rom) packed
with end-eapped octod<Q'lsiJy1 silica gd for chroma",graphy
(5 urn) (lichrospher RPI8e is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

____~(C;) Use a flow rate of I mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 205 tun.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

15 volumes of methanol and 85 volumes of a solution
containing 0.141 % wlv of potassium dihydrogen onhophosphate
and 0.047% wlv of disodium hydrogen onhoplwsphate dihydrate
previously adjusted to pH 8.0 with4.2% wlv rodium
hydroxide.
When the chromatograms are recorded underthe prescribed
conditions, the retention time of aniline is about 15 minutes.

LL.\UTS

In the chromatogram obtainedwithsolution (1):
the area of any peak corresponding to aniline (impurity K) is
not greater than the area of any corresponding peak in me
chromatogram obtained with solution (2) (10 ppm).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromotography, Appendix III D. using the following
solutions.

Mesalazine Preparations 111-965

(1) Mix 8 quantity of the powdered tablets containing 25 mg
of Mesalazine in 15 mL ofO.lM hydrochloric acidfor
50 minutes with the aid of ultrasound, withadditional vortex
mixing at 10 minute intervals; add sufficient O.IM hydrochloric
acid to produce 25 ml., mix and filter. To 1 volume of the
filtrate add sufficient O.IM hydrochlon·c acid to produce
50 volwnes.
(2) 0.002% wlv of mesalazine BPCRS prepared by dissolving
in O.IM hydrochloric acidwith the aid of ultrasound.

(3) Prepare a 0.01% wlv solution of 3-ami'nosaliqlic acid in
O.IM hydrochlom add and dilute I volumeof this solution to
100 volumes with a 0.1% wlv solution of mesalazine BPCRS
in O.OIM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

<a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl anwrphous orgonosili<:a polymer (5 urn)
(XTerra MS CI8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof 1 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 240 tun.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

A 0.69% w/v solution of sodium dihydrogen orthophosphate
monohydrate, adjusted to pH 6.2 with dilute sodium hydroxide
solution.

SYSTEM SUITABILITY

In the chromatogram obtained with solution (3) the peak-to
vaHey ratio is at least 3.0, whereHp is the height above the
baselineof the peakdue to 3-aminosalicylic acid and Hu is
the height above the baseline of the lowestpoint of the curve
separating this peakfrom the peakdue to mesalazine.

DETERMINATION OF CONTENT

Calculate the content of CrH7NOJ in the tablets using the
declared content of ~H7NOJ in mesalazine BPCRS.

IMPURITIES
The impurities limitedby me requirements of this
monographinclude those listed underMesalazine.

Mesalazine Prolonged-release Tablets
Prolonged-release Mesalazine Tablets

Mesalazine Prolonged-release Tablets from different manufcuturers,
whilstcomplying wilh the requirements of the monograph, arenot
interchangeable unless otherwise justified and authorised.

Action and use
Aminosalicylate; treatment of ulcerative colitis.

DEFINITION
Mesalazine Prolonged-release Tablets contain Mesalazine.
They are formulated so that the medicament is released over
a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Mesalazine. The dissolution profile
reflects the in 'Vivo performance which in tum is compatible
with the dosage schedulerecommended by the manufacturer.
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The lllblelS comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of mesalezlne, C,H7NOJ

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Boil a quantity of the powdered tablets containing 1.0 g of
Mesalazine with 50 mL of water for 1 minute and filter the
hot supernatant fluid. Cool the solution to room
temperature, allow to stand,filter and drythe crystals at
110°. The infrared absorption spectrum of the crystals,
Appendix II A, is concordant with the reference spectrum of
mesalazine (RS 454).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D, usingthe following solutions prepared
immediately before use.
(J) Mix for 10 minutes with the aid of ultrasound, a quantity
of the powdered tablets containing 50 mg of McsaIazine in
30 mL ofO.OIM hydrochlori< acid, add sufli~ient
O.OIM hydrochloric acid to produce 50 mL, mix using a vortex
mixerand filter through a 0.45-J.lm membrane filter.
(2) Dilute I volume of solution (I) to 100 volumes with
O.OIM hydrochloric acid. Dilute I volume of the resulting
solution to 10 volumes with O.OIM hydrochloric acid.
(3) 0.1% wlv of mesalazinefor lYsrem suitability EPCRS in
O.OIM hydrochloric acid.
(4) 0.0001% wlv each of 4-aminosalicylic acid (impurity E),
2,5;lihydroxybenzoic acid (impurity G), 2-<h10r0benzoic acid
(impurity L), 2-chloro-5-nilrobenzoic acid (impurity M),
5-nitrosalicyJic acid (impurity N), sulfanilic acid (impurity 0),
3-nitrosalicylic acid (impurity R) and 0.0003% wlv of salicylic
acid (impurity H) in O.OIM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oaadee:ylsily/ amorphous organadliea polymer (5 urn)
(XTerra MS CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flowrateof] mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 240 DID.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A A 0.69% wlv solution of sodium dihydrogen
orthophosphate monohydrate, adjusted to pH 6.2 with dilute
sodium hydroxide.
Mobile phase B 40 volumes of acetonitrile and 60 volwnes of
mobile phase A.

Tim. Mobile phue A Mobil. phil' B Coovn...

(MInute.) (% ylv) l"'M,., '00 , -'·20 100 ---.85 0---.15 lneaf~nt

20--40 85~25 15-+ 75 InearlJadient

<0·00 25~' 75---.100 inear lJadisnl

60 -61 0---.100 100---.0 lnear!J3dien1

61·70 '00 , ......-,...
Whenthe chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference to
mesalazine (retention time about 6 minutes) are: impurity 0,

2022
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Time Mobile phase A Mobilephase B c~",

(Minutesl ("4vfy) l%vlvl

0-8 100 0 isoualic

8-25 100-4 «I 0~60 Ineargradient

25-30 "'0-4100 OO~O lnear gradienl

:<HO '00 0 w-equilibfalial

(b) Use gradient elution and the mobile phases described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of220 om.

(I) Inject 20 ul, of each solution.

MOBILE PHASE

Mobile phase A 0.22% wlv of perchloric acidand 0.1 % wlv of
orthophosphon'c acid in water.

Mobile phase B 0.17% wlv of perchloric acidand 0.1% wlv of
onhophosphoric add in aUlOllitrile RJ.

previously adjUsted to pH 8.0 with 4.2% wlv of sodium
hydroxide.
When the chromatograms are recorded under the prescribed
conditions, me retention time of aniline is about 15 minutes.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to aniline (impurity K) is
not greater than the area of any corresponding peak in the
chromatogram obtained with solution (2) (10 ppm).

ASSAY
Weigh and powder 20 tablets. Cany out the method for
liquid chromatography, Appendix III D, using the following
solutions.
(I) Mix for 50 minutes with the aid of ultrasound, a quantity
of the powderedtablets containing 25 mg of Mesalazine in
15 mL ofO.IM hydrochloric acid, with additional vortex
mixing at 10 minute intervals; add sufficient O.IM hydrochlorU:.
add to produce 25 mL, mix and filter. To 1 volume of the
filtrate add sufficient O.lM hydrochloric acid to produce
50 volumes.

When the chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference to (2) 0.002% wlv of mesalazine BPCRS prepared by dissolving
mesalazine (retention time about 9 minutes) are: impurity A, in O.lM hydrochlorU acidwith the aid of ultrasound.
about O.5>andimpurity C, about 0.9. (3) Prepare a 0.01% wlv of l-aminosali0'/ic acid(impurity F)
SYSTEM SUITABILITY in O.lM hydrochloric acidand dilute 1 volume of this solution

to 100 volumes with a 0.1% wlv solution of
The test is not vaJid unless, in the chromatogram obtained mesalazine BPCRS in O.OlMhydrochlom acid.
with solution (3), the resolution between the two principal
peaks is at least 3.0. CHROMATOGRAPHIC CONDITIONS
UMITS (a) Use a stainless steel column (25 cm x 4.6 mm) packed

with acuuJecylsilyl amorphous o'l:anosilica polymer (5 urn)
In the chromatogram obtained with solution (I): (XTena MS CI8 is suitable).

the areaof any peak corresponding to impurity A is not (b) Use isocratic elution and the mobile phase described
greater than the area of any corresponding peak in the below.
chromatogram obtained with solution (2) (200 ppm);

(c) Use a flow rate of 1 mL per minute.
the area of any peak corresponding to impurity C is not
greater than the area of any corresponding peak in the (d) Use a column temperature of 40°.
chromatogram obtained with solution (2) (200 ppm). (e) Use a detectiou wavelength of 240 om.
Impurity K <0 Inject 20 ilL of eacb solution.

Carry out the method for liquid chromarography, MOBtLE PHASE

Appendix III D, using the following solutions. 0.69% wlv solution of sodium dihydrogeu onhophosphate

(I) Add 2 mL ofO.OIM sodium hydroxide and 5 drops of monohydrate the pH of which is adjusted to 6.2 with dilu..
------j-IMC;-;sooium Iijiilroxide to a quantity or-ilie powaerei:lUiDl"'ets'---~sOilium Iijiilroxide sOliition.

containing 50 mg of Mesalazlne, add 15 mL of the mobile SYSTEM SUITABILITY
phase and mix for 20 minutes with the aid of ultrasound) add
sufficient of the mobile phase to produce 25 mL and filter In the chromatogram obtained with solution (3) the peak-to-
through a 0.45-J.lffi membrane filter. 'Valley ratio is at least 3.0, where Hp is the height above the

baseline of the peak due to 3-aminosalicylic acid and H" is
(2) 0.00000278% wlv of anili.. hydrochloride in the mobile the height above the baseline of the lowest point of the curve
phase. separating this peak from the peak due to mesalazine.

CHROMATOGRAPHIC CONDiTIONS DETERMINATION OF CONTENT

(a) Use a stainless steel column (25 em x 4 mm) packed Calculate the content of G,H,NO, in the tablets using the
with end-capped actadecylsilyl silica gelfor chromarography declared content of G,H,NO, in mesalazine BPGRS.
(5 pm) (Uchrospher RPI8e is suitable).

IMPURITIES
(b) Use isocratic elution and the mobile phase described
below. The impurities limited by the requirements of this

monograph include those listed under MesaJazine.
(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperarure of 40°.

(e) Use a detection wavelength of 205 om.

(I) Inject 50 ul, of each solution.

MOBILE PHASE

15 volumes of methanol and 85 volumes of a solution
containing 0.141 % wlv of potassium dihydrogen orthophosphate

and 0.047% wlv of disadium hydrogeu onhophospha.. dihydrate
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Appendix II B. Calculate the content of C.H13NO, taking
III as the value of A(l %, 1 cm) at the maximum at
272 om.

STORAGE
Metaraminol Injection should be protectedfrom light.

LABELLING
The strength is stated in terms of the equivalent amountof
metaraminol in a suitable dose-volume.

Metformin Oral Solution
Action and use
Biguanide; treatment of diabetes mellitus.

DEFINITION
Metformin Oral Solution is a solution of Metfonnin
Hydrochloride ina suitable flavoured vehicle.
The oralsolution romp/its wilh the requirements Slated under Oral
LiqUids and with thefollowing requirements.

Content of metfonnln hydrocWoride, C,.HuN5IHC1
95.010105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
AppendixIII A, using the following solutions.
(1) Dilute the oralsolutionwith water to produce a solution
containing 0.5% wlv of Metfonnin Hydrochloride.
(2) 0.5% wlv of metformin hydrochloride BPCRS.
(3) Equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gelprecoated plate.

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dry in air and spray with a
mixture of equal volumes of a 10% wlv solution of sodium
nirropmsside, a 10% w/v solutionof potassium fenicyanide and
a 10% wlv solutionof sodium hydroxide, prepared 20 minutes
beforeuse.

MOBILE PHASE

Shake 10 volumes of glacial acetic acid, 40 volumesof butanol
and 50 volumes of water, allow to separate and use the upper
layer.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (I) is similar in position,colour and size to the spot
in the chromatogram obtained with solution (2).
The chromatogram obtained with solution (3) shows a single,
compact spot at the same Rf valueas the spot in the
chromatogram obtained with solution (2).
B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
that of the peak in the chromatogram obtainedwith
solution (2).

TESTS
Acidity or alkalinity
pH, 6.0 to 7.5, Appendix V L.

Related substances
Carry out the method Ior liquidchromarography,
Appendix m D, using the following solutions.

Metaraminol Injection
Action and use
Adrenoceptor agonist.

DEFINfTION
Metaraminol Injection is a sterilesolutionof Metaraminol
Tartrate in Water for Injections.
The i,yeaion complies with therequirements statedunder
Parenteral Preparations and with thefollowing requi..ments,

Content of metaraminol, C9HuN02

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. In the test forRelatedsubstances) theprincipal spot in the .
chromatogram obtainedwith solution (2) corresponds to that
in me chromatogram obtainedwith solution (5).
B. Dilute a volumecontainingthe equivalent of 5 mg of
metaraminol to 10 mL with water and extract with four
15 mL quantities of chloroform. To 0.5 mL of the aqueous
layer add 0.5 mL of phosphomolybdotungslic rtagent and 5 mL
of dilute sodium carbonate solution and allow to standfor
5 minutes. An intense blue colour is produced.
C. To 4 mL of the aqueous layerobtained in test B add
5 mL of borate b'lffer pH 9.6 and I mL of a freshly prepared
0.5% wlv solution of sodium l,2-naphthoquinone-4-ndfonaee
and allow to standfor 1 minute. Add 0.2 mL of a 2% vlv
solutionof benzalkonium chloride solution and 5 mL of toluene
and shake. A mauve colour is produced immediately in the
toluene layer (distinction from phenylephrine).

TESTS
Acidity
pH, 3.2 10 4.5, Appendix V L.

Related substances
Carry out in subdued light the method for thin-layer
chromatography, Appendixm A, using a silica gel precoated
plate (Merck silica gel 60 plates are suitable) and a mixture
of 10 volumes of 13.5M ammonia, 80 volumes of chlor%ml
and 80 volumes of methanol as the mobilephase. Apply
separately to the plate 10 1'1. of each of the following
solutions. For solution (1) evaporate a volumeof the
injection containing the equivalentof 20 mg of metaraminol

---to~olve-the-residue-as-completeIy-as-possible-in---''«O'"'-'''"'-----------

2 mL of methanol and filter. For solution (2) dilute J volume
of solution (1) to 20 volumes with methanol. For solution (3)
dilute 1 volume of solution (I) to 100 volumes with
methanol. Solution (4) contains 0.1 % wlv of methyl
4-hydroxybenzoate in methanol. Solution (5) contains
0.050% w/vof metaraminol tartrate BPCRS in methanol. After
removal of the plate, allow it to dry in airand spray with a
solutionprepared in me following manner. Mix25 mL of a
0.45% wlv solution of sulfanih'c acid in 1Mhydrochloric acid
with 1.5 mL of a 5% wlv solution of sodium nitn'le, allowto
standfor 5 minutes and mix cautiously with 25 mL of
2M sodium carbonate. Any secondary spot in me chromatogram
obtained withsolution (1), other thananyspot
corresponding to methyl 4-hydroxybenzoate, is not more
intense thanthe spot in the chromatogram obtained with
solution (3) (1%).

ASSAY
To a quantity containing the equivalent of 10 mg of
metaraminol add sufficient water to produce 200 mL. Wash
25 mL with four 25 mL quantities of chlorofonn, discard the
washings and filter the aqueous solution. Measure the
absorbance of the filtrate at me maximum at 272 nm,
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(1) Dilute the oralsolution with the mobilephase to produce
a solution containing 0.5% wlv of Metfonnin Hydrochloride
and filter through a 0.45-~m filter if necessary.

(2) Dilute 1 volume of solution (1) to 100 volumes with the
mobile phase and further dilute 1 volumeof the resulting
solution to 10 volumeswith the mobilephase.
(3) Dissolve 20 mg of l-qanoguanidine in water, dilute to
100 mL with waterand dilute 1 mL of me resulting solution
to 200 mL with the mobile phase.

(4) 0.00025% w/v of melamine and 0.0001% w/v of metfarmin
hydrochloride BPCRS in the mobile phase.

(5) Dilute 1 volume of solution (2) to 2 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDlTlONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with a regular, poroussilica gel to whichbenzenesulfonic
acid groups have been chentically bonded (5 urn)
(Partisphere 5~ SCX is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.0 mL per minute,
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 218 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

1.7%wlv ammonium dihydrogen tmhophosphate adjusted to
pH 3.0 with arthaphaspharic acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4)J the resolution/actor between the peaks due
to melamine and metformin hydrochloride is at least 10.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to 1-eyanoguanidine is
not greater than the area of the principal peakin the
chromatogram obtainedwith solution (3) (0.02%);
the area of any othersecondary peak is not greater than
1.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.15%);

the sum of the areas of any such peaks is not greater than
4 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.4%).

Disregard anypeak, except thatoC 1-cyanoguanidine, with an
area less than the area of the principal peak in the
chromatogram obtained with solution (5) (0.05%).

ASSAY
Carry out the method for liquidchromaliJgraphy,
Appendix ill D, using the foHowing solutions.
(1) Dilute a quantity of the oral solution with sufficient of
the mobilephase to produce a solution containing 0.05% wlv
of Merformin Hydrochloride and filter through a 0.45-~m

filter, if necessary.
(2) 0.05% wlv of metfarmin hydrochloride BPCRS in the
mobile phase.
(3) 0.00025% wlv of melamine and 0.0001% wlv of metformin
hydrochloride BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

Metformin Preparations 111-969

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor betweenthe peaks due
to melamine and metfonninhydrochloride is at least 10.0.

DETElRMINATION OF CONTENT

Determine the weight per mL of me oralsolution,
Appendix V G, and calculate me content of C",Hu N 5JHCI,

weight in volume, usingthe declared content of C",HI1N!))

HCI in metfarmin hydrochloride BPCRS.

Metformin Tablets
Action and use
Biguanide; treatment of diabetes mellitus.
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Hydrochloride with 700 mL for 10 minutes, mix usinga
magnetic stirrer, dilute to 1000 mL and filter through a 0.45
urn nylon filter.
(2) Dilute 1 volume of solution (1) to 100 volumes and
dilute 1 volumeof the resulting solution to 10 volwnes.
(3) 0.000004% w/v of l-cyanoguanidine (impurity A) in water.
(4) 0.002% w/v each of I-methylbiguanide hydrochloride
(impurity E) and metfonnin hydrochlaride BPCRS in wmer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 ern x 3.9 mm) packed
with octade<ylsilyl silica gelfor chromawgraphy (10 urn}
(p-Bondapak C18 is suitable) fitted with a stainless steel
guard column packed with the samematerial.
(b) Use isocratic elutionand the mobile phase described
below.

(cj-Uee a flowrateof 1 mL per minute.
(d) Use a column temperature of 30·.

(e) Use a detection wavelength of 218 nm.

(I) Inject 10 ~L of each solution.

(g) Continue the chromatography for 4 times the retention
timeof metfonnin.

MOBILE PHASE

Dissolve J g of sodium hepranesulfonate and 1 g of sodium
chlaride in 1800 rnL of water. Mix weU, adjust to pH 3.85
with 0.35% vlv of orthophospharic acidand dilute to 2000 mL
with water(buffer solution pH 3.85).

1 volume of aceronitrile RJ and 9 volumes of buffer solution
pH 3.85.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtained withsolution (3)
l-eyanoguanidine is resolved from the solvent front and the
signal-to-noise ratio of the peak is at least 10;
in the chromatogram obtained with solution (4), the resolution
between the peaks due to impurity E andmetformin is not
less than 1.5.

LIMITS

Metformin Prolonged-release Tablets
Prolonged-release Metformin Tablets
Metj<»min Prolonged-re!eaJe Tablets from different manrifac/Urm,
whilsl complying with the requirements of the monograph, are nOI
imerchanguzb1e unless otherWise justified and authorised.

otthophosphonc acid as the mobilephase with a flow rate of
1 mL perminute and (c) a detection wavelength of 218 run.

Inject 20 IlL of solution (2). Adjust the sensitivity of the
system so thatthe heightof the principal peak in the
chromatogram obtained is not less 50% of the full scaleof
the recorder.
Inject separately 20 ~L of solutions (1) and (2). In the
chromatogram obtained withsolution (1) the area of any
peakcorresponding to l-cyanoguanidine is not greater than
me area of the peakin the chromatogram obtained with
solution (2) (0.02%).

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powder containing 0.1 g of Metfonnin Hydrochloride with
70 mL of water for 15 minutes, dilute to 100 mL with water
and filter, discarding the first 20 rnL. Dilute 10 mL of the
filtrate to 100 mL with waterand dilute 10 rnL of the
resulting solution to 100 mL withwater. Measure the
absorbance of the resulting solutionat the maximum at
232 nm, Appendix IT B. Calculate the content of the
C,HlIN"HCI taking 798 as the value of A(l %, 1 em) at the
maximwn at 232 run.

Action and use
Biguanide, treatment of diabetes mellitus.

DEFINITION
Metfonnin Prolonged-release Tabletscontain Metfonnin
Hydrochloride. They areformulated so that the medicament
is released overa period of several hours.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 100 mg
of Metfonnin Hydrochloride with 25 rnL of absoluu ethanol
for 15 minutes, filter, evaporate the filtrate to dryness on a
Water bathand dry the residue at 1050 for 1 hour.
The infrared absorption spearum, Appendix II A, is concordant
with the reference spectrum of metforminhydrochloride
(RS 217).

TESTS
Related substances
Carry out the method for lif]uid chromawgraphy,
Appendix ill D, using the following solutions in 10% v/v of
acewnitriJe Rl unless otherwise indicated.
(1) Dissolve with the aid of ultrasound a quantity of
powdered tablets containing 0.2 g of Metfonnin

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of metformin hydrochloride. In the chromatogram obtained withsolution (I):

---The-dissolution-profile-reflects-the-in-'Vivo-performao£e-which--lhe-area-ofany-peak_corresponding_to_impurity_A;-c- 1
in turn is compatible with the dosage schedule recorrunended (l-cyanoguanidine) is not greater than the areaof the
by the manufacturer. principalpeak in the chromatogramobtained with solution

The tablets comply with the requirements ,taud under Tablets and (3) (0.02%);
with thefollowing requirements. the area of any othersecondary peak is not greater than the
Content of metformin hydrochloride, C

4H11Ns,HCI area?f the princi:a1 peak in the chromatogram obtained with
95.0 to 105.0% of the stated amount. solution (2) (0.1 *');

me sum of the areas of aU the secondary peaks is not greater
than 5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%).

Disregard anypeakwith an area less than halfthe area of me
principal peakin the chromatogram obtained with solution
(2) (0.05%) except for l-cyanoguanidine.

ASSAY
Carry out the method for li4uidchromatagraphy,
Appendix m D using the foUowing solutions in 10% vlv of
acetonitrile RJ.

(I) Dissolve with the aid of ultrasound a quantity of
powdered tablets containing 0.2 g of Metfonnin
Hydrochloride with 700 mL for 10 minutes, mix usinga
magnetic stirrer, dilute to 1000 mL andfilter through a 0.45
pm nylonfilter.
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Comment

linear gradient

isothennal
150.....250

250

Temperature ("C)

04
4-35

Time (MInutes)

MOBILE PHASE

1.5 volumesof concentrated ammonia Rl and 100 volumes of
methanol.

When the chromatograms arerecorded underthe prescribed
conditions, the relative retentions withreference (0

methadone (retention time, about23 minutes) are:
imipramine, about 1.2 and cyclobenzaprine, about 1.25.
SYSTEM SUITABILITY

The test is not valid. unless:
in the chromatogram obtained withsolution (3), the resolutian
between the peaks due to imipramine and cyclobenzaprine is
at least 3.0.

(2) 0.02% wlv of meiformin hydrochloride BPCRS.

(3) 0.002% wlv each of l-melhylbiguanide hydrochloride
(impurity E) and meiformin hydrochloride BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Related
substances may be used.

SYSTEM SUITABIUTY

The Assayis not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurity E and metformin is not less than 1.5.

DETERMINATION OF CONTENT

Calculate the content of C,JIllNsJHCI in the tablets from
the chromatograms obtainedand using the declared content
uf C.HlINs.HCl in meiformin hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities AJ BJ CJ D and E listed under
Metfonnin Hydrochloride.

Methadone Concentrate for Oral Solution
Action and use
Opioid receptor agonist; analgesic; treatment of opioid
dependence.

DEFINlTION
Methadone Concentrate for OralSolution contains
Methadone Hydrochloride in a suitable aqueousvehicle. It is
diluted in accordance with the manufacturer's instructions
priorto administration.
The concentrate complies with the requirements statedunder Oral
Liquids and with the following requirements.

Content of methadone hydrocWoride, ~lH21NO,HCl
95.0 to 105.0% w/v of the stated amount.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position, colourand size to that
in the chromatogram obtainedwith solution (2).
B. In me Assay) the chromatogram obtained with solution
(1) shows a peakwith the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for gar chromatography,
Appendix m B, using the following solutions.
Forproduas containing elhylce/lulose
(1) E~ct a quantityof the oralconcentrate containing
5 mg of methadone hydrochloride with three 20-mL aliquots
of dichloromelhane and combine the organic layers. Filter
through a phase separation filter, reduce the filtrate to a
volume of 1 mL at a temperature not exceeding 300 undera
stream of nitrogen and add sufficient dichloromethane to
produce 5 mL.

Fur products not containing emylcellulose
(1) To a weighed quantity of the oral concentrate containing
10 mg of methadone hydrochloride add 10 mL or a 10% wlv
solutionof sodium carbamate. Extract with three 20-mL
aliquots of dichloromethane and combine me organic layers.
Filterthrough a phase.separation filter, reducethe filtrate to
a volumeof 1 mL at a temperature not exceeding 300 under
a stream of nitrogen and add sufficient didlloromethane to
produce 10 mL
(2) Dilute I volume of solution (I) to 100 volumes with
d~hWromethan~ further dilute 1 volumeof this solution to
5 volumes with dichloromethane.
(3) 0.005% wlv each of imipramine hydrochloride BPCRS and

IDENTIFICATION cydobenzaprine hydrochloride BPCRS in dichloromemane.

A. Carry out the method for thin-layer chromatographyJ CHROMATOGRAPHIC CONDITIONS

Appendix ill A, using the followingsolutions. (a) Use a fused silica capillary column (50 m x 0.32 mm)
(I) To a quantity of the concentrate containing 50 mg of bonded with a 1.05-~m layer or phenyl(5)methy/(95)

------Methlfdone-Hydrochloride,add-jO·m~ofwaler and-----poIyriloxane·(Agilent-HP-5-is-suitable),.-------------1
sufficient 1M sulfurk acid to make the solution acid to litmus (b) Use helium as the carrier gas.
paper. Extract with two 20-mL quantities of petroleum spirit (c) Use a flow rate of 1.2 mL per minute.
(boiling rangeJ 4fY to 6Cf)J discarding the extracts. Make the
solution alkaline to litmus paperwith 5M sodium hydroxide

J
add (d) Use an inlet temperature of 200

0

, detector temperature of
4 g of sodium chloride

J
shaketo dissolve, extract with two 250

0

and the column oven temperature described below.
25-mL quantities of ether and wash the combined extracts (e) Use a flame ionisation detector.
with five 20-mL quantities of water. Shake the ether extract (f) Inject 2 ~L of each solution.
with anhydrous sodium sulfate, filter, evaporate the filtrate to (g) Use a split ratio of 1:5
dryness and dry the residueat a pressure of 2 kPa. Dissolve
the residue in 10 mL of ethand (96%).
(2) 0.5% wlv of methadone hydrochloride BPCRS in emanol
(96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gel plate (Merck silica gel plates are
suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 IlL of each solution.
(d) Develop the plate to 15 em.
(e) Afterremoval of the plate, dryin aleand spray with dilute
porassium iodobismuthate solution.
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Methadone Injection
Action and use
Opioid receptor agonist; analgesic; treatment of opioid
dependence.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
methadone (retention rime, about 23 minutes) are:
imipramine, about 1.2 and cyclcbenxaprine, about 1.25.

SYSTEM SUITABIUTY

The test is not valid unless:
in the chromatogram obtained with solution (3)J the resolution
between the peaks due to imipramine and cyctobenzaprine is
at least 3.0.
in the chromatogram obtained with solution (2)J the signal-to
noise ratio of the principal peak is at least 20.

LIMITS

In the chromatogram obtained with solution (1):

DEFINITION
Methadone Injection is a sterile solution of Methadone
Hydrochloride in Water for Injections.

The injeclicm complies with lhe requirements Slated under
Parenteral Preparations and with thefolWwing requirements.

Content of methadone hydrochloride, C21H27NO,HCl

92.5 to 107.5% of the stated amount.

IDENTIFICATION
Make a volume containing 0.1 g of Methadone
Hydrochloride alkaline with 5M sodium hydroxideJ stir with a
glass rod until the precipitate solidifies, fiker, wash with water
and dry in a vacuum at room temperature at a pressure of
2 kPa. The infrared absorption spearum, Appendix Il A, of the
residue is concordant with the reference spectrum of
methadone (RS 218).

TESTS
Related substances
Carry out the method for gas chromatographyJ
Appendix In B, using the following solutions.

(1) Dilute a quantity of the injection containing 10 mg of
Methadone Hydrochloride to 10 mL with methanol.
(2) Dilute I volume of solution (I) to 100 volumes with
melhanol) further dilute I volume of this solution to
5 volumes with methanol.
(3) 0.005% wlv each of imipraminehydrochloride BPGRS and
cydobenzapn'ne hydrochloride BPGRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica capillary column (50 m x 0.32 mm)
bonded with a 1.05-lUJllayer ofphenyl(5)methy/(95)
po(ysiloxane(Agilent HP-5 is suitable).

(b) Use helium as the carrier gas.

(c) Use a flow rate of 1.2 mL per minute.

(d) Use an inlet temperature of 200 0
J detector temperature of

250° and the column oven temperature' described below.

(e) -Use-a-flame -ionisarion-detecrcr.
(I) Inject 2 ~L of each solution.

(g) Use a split ratio of I: 10

in the chromatogram obtained wirh solution (2), the signal-to
noise ratio of the principal peak is at least 20.

LIMITS

In the chromatogram obtained with solution (1):

me area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of all the secondary pMks is not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in the mobile
phase.
(I) Dilute a quantity of the concentrate with sufficient of the
mobile phase to produce a 0.01% wlv solution of Methadone
Hydrochloride.

(2) 0.0 I% wlv of methadone hydrochloride BPGRS.

(3) 0.01% wlv eacb of methadone hydrochloride BPGRS and
imipramine BPGRS in the mobile pbase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oaaduylsilyl silica gelfor chromatagraphy (10 JUIl)
(Lichrosorb RPI8 10~ is suitable).

(h) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

50 volwnes of ace«miu;1e and 50 volumes of O.02Mpotassium
dihydrogen orthophospha,., adjust the pH of the mixture to
pH 5.5 with 2M orthophosphoric acid or 2M sadium hydroxide.

When the chromatograms are recorded under the prescribed
conditions the retention time of the ~k due to methadone
hydrochloride is about 4.5 minutes.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
imipramine and methadone is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C"H27NO,HCI in the oral
concentrate from the chromatograms obtained and using the
declared content of C:nH27NO,HCI in methadone
hydrochWride BPGRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Methadone
Hydrochloride.

LABELLING
At the specific request of the prescriber, the concentrate may
be diluted to a concentration other than 0.1 % w/v in
accordance with the manufacturers instructions.

Time (MJnutes)

0-4

4-35

Temperature ('C)

150----J250

250

Comment

linear gradient

isothermal
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the area of any secondary peak is not greater than the area of
me principal peak in the chromatogram obtained with
solution (2) (0.2%);
the sum of the areas of all the secondary peaks is not greater
man 5 times the area of theprincipal peak in the
chromatogram obtained withsolution (2) (l%).
Disregard anypeakwith an area less manhalfme area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) Dilute a quantity of the injection containing 10 mg of
Methadone Hydrochloride to 100 mL with melhanol.
(2) 0.01 % wlv of methadone hydrochloride BPCRS in the
mobile phase.
(3) 0.01% wlv each of methadone hydrochloride BPCRS and
imipramine BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (10 urn)
(Phenomenex Bondclone CIS is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flow rate of 1.5 mL perminute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of220 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

50 volumes of a 0.02M solution of potassium dihydrogen
onhophosphate and 50 volumes of aceconim'k, adjust the pH of
the final solution to 5.5 with 2MSadium hydroxide
When the chromatograms arerecorded underthe prescribed
conditions the retention timeof the peakdue to methadone
hydrochloride is about4.5 minutes.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between thepeaks due to
imipramine and methadone hydrochloride is at least 1.5.

DETERMINATION OF CONTENT

Calculate the contentof methadone hydrochloride,
C2 IH27NO,HCI, in the injection from the chromatograms
obtained and usingthe declared contentof Cz1H27NO,HCl,
in methadone hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include thoselisted under Methadone
Hydrochloride.

Methadone Oral Solution (1 mg per mL)
Action and use
Opioidreceptor agonist; analgesic; treatment of opioid
dependence.

DEFINITION
Methadone Oral Solution (1 mg per mL) contains 0.1 % wlv
of Methadone Hydrochloride in a suitable aqueous vehicle.
It is supplied as a ready-to-use solution or it is prepared from
Methadone Hydrochloride Oral Concentrate in accordance
with the manufacturer's instructions.

Methadone Preparations 111-973

The oralsolution tomplies with the requirements suued under Oral
Liquids and with thefoHo'lJ)ing requirements.

Content of methadone hydrochloride, C21H21NO,HCI

95.0 to 105.0% wlv of the stated amount.

IDENnFICATION
A. Carry out the method for chin-layer chromatography,
Appendix IIIA, using the following solutions.
(I) To 50 mL of the oral solution add 30 mL of water and
sufficient 1M sulfurU: acid to make the solution acid to litmus
paper. Extract with two 20-mL quantities of petroleum spirit
(boiling range, 4ft to 6ft), discarding the extracts. Make the
solution alkaline to licmus paper with 5M sodium hydroxide, add
4 g of sodium chloride, shake to dissolve, extract with two
25-mL quantities of etherand wash the combined extracts
withfive 20-mL quantities of wacer. Shake the etherextract
with anhydrous sodium sulfate, filter, evaporate the filtrate to
dryness and dry the residue at a pressure of 2 kPa. Dissolve
the residue in 10 mL of ethanol (96%).

(2) 0.5% wlv of methadone hydrochloride BPCRS in ethanol
(96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC silica gelplare (Merck silica gel plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~ of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate,dry in airand spray with dilute
pocassium iodobismuthace solution.

MOBILE PHASE

1.5 volumes of concentrated ammonia Rl and 100 volumes of
methanol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position, colourand size to that
in the chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) showsa peak. with the sameretention time as the
principal peakin the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method forgas chromatography,
Appendix m B, using the following solutions.
Forproducts containing ethylceUulose

(1) Extract a quantity of the oral solution containing 5 mg of
methadone hydrochloride with three 20-mL aliquors of
dich/oromethane and combine the organic layers. Filter
through a phase separation filter, reduce the filtrate to a
volume of 1 mL at a temperature not exceeding 30° under a
stream of nitrogen and add sufficient diehforomechane to
produce 5 mL.

Forproducts not containing echylceUulose
(1) To a weighed quantity of the oral solution containing
10 mg of methadone hydrochloride add 10 mL of a 10% wlv
solution of sodium carbamate. Extract with three 2Q-mL
aliquots of dichloromethone and combine the organic layers.
Filterthrough a phase separation filter, reduce the filtrate to
a volume of 1 mL at a temperature not exceeding 30° under
a stream of nitrogen and add sufficient dichloromechane to

produce 10 mL.
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(2) Dilute I volume of solution (I) to 100 volumes with
dichloromethane, further dilute 1 volumeof this solution to
5 volumes with dichloromethane.
(3) 0.005% wlv each of imipraminehydrochloride BPCRS and
cydobenzaprine hydrochloride BPCRSm dichloromahone.

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica capillary column (50 m x 0.32 mm)
bonded with a I.05-l1fIllayer ofphenyl(5)melhyl(95)
poIysJ7oxane(AgiJent HP-5 is suitable).

(b) Use helium as the carriergas.
(c) Use a flow rate of 1.2 rnL per minute.
(d) Use an inlet temperature of 200°, detector temperature of
2500 and the column oven temperature described below.
(e) Use a flame ionisation detector.
(f) Inject 2 ~L of each solution.

(g) Use a split ratio of 1:5

2022

(f) Inject 20 ~L'of each solution.

MOBILB PHASE

50 volumes of acetonitrile and 50 volumes of 0.02M potassium
dihydrogen orthophosphate, adjust the pH of the mixture to 5.5
with 2M o1fhophosphoric acid or 2M sodium hydroxide.
When the chromatograms are recorded underthe prescribed
conditions the retention time of the peakdue to methadone
hydrochloride is about 4.5 minutes.

SYSTEM SUITABILITY

The Assayis not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to

imipramine and methadone is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C2 1H 27NO,HCI in the oral solution
from the chromatograms obtainedand using the declared
content of C2 1H 27NO,HCl in methadone
hydrorhloride BPCRS.

Thne (MInutes)

lJ.4

4-35

Temperature ('C)

150-->250

250

Commenl

linear gradient

isothennal
Methadone Tablets

When the chromatograms arerecorded underthe prescribed
conditions, the relative retentions withreference to
methadone hydrochloride (retention time, about 23 minutes}
are: imipramine, about 1.2and cyclobenzaprine, about 1.25.

SYSTEM SUITABIUTY

The test is not valid unless:
in the chromatogram obtainedwith solution (3), the resolution
between the peaksdue to imipramine and cyclobenzaprine is
at least 3.0;
in the chromatogram obtainedwith solution (2), the signal-to
noise ratio of the principal peak is at least 20.

LIMITS

In the chromatogram obtained with solution (1):

the area of any seamdary peak is not greater than the area of
the principal peakin me chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of aU the secondary peaks is not greater
than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%)'.--

Disregard anypeakwith an area less than half the area of the
principal peakin the chromatogram obtainedwith solution
(2) (0.1%).

ASSAY
Carry out the method for liquid chromategraphy,
Appendix ill D, using the following solutions in the mobile
phase.

(I) Dilute 1 volume of the oral solution to 10 volumes.

(2) 0.01% wlv of methadone hydrolhloride BPCRS.
(3) 0.01% wlv each of methadone hydro<hloride BPCRS and
imipramine BPCRS in the mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsi/yl silica gelfor chromategraphy (I 0 urn)
(Lichrosorb RPI8 10~ is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 rnL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 nm.

Action and use
Opioidreceptor agonist; analgesic; treatment of opioid
dependence.

DEFINITION
Methadone Tablets containMethadone Hydrochloride.
The tablets oomply with therequirements Slated under Tablets and
wi,h thefollowing requirements.

Content of methadone hydrochloride, C21Hz7NO,HCl
92.5 to 107.5% of the stated amount

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.1 g of
Methadone Hydrochloride with 20 mL of waler and
centrifuge. Make the supernatant liquid alkaline with
5M sodium hydroxide, stirwith a glassroduntil the precipitate
solidifies, filter, wash with waterand dryin a vacuum at room
temperature at a pressure of 2 kPa. The infrared abst»'Ption
spectrum of the residue,Appendix n A, is concordant with
the riference spurn,;' of methadone (RS 218).

TESTS
Dissolution
Complywith the dissolution testfor tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 100 revolutions
per minute.
(b) Use 500 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

(1) After45 minutes withdraw a sample of the medium and
filter. Dilute the filtrate, if necessary, to produce a solution
expectedto contain 0.001 % w/v of Methadone
Hydrochloride. Measure theabsorbanceof the filtered sample,
at the maximum at 220 om, Appendix IT B, using water in
the reference cell.
(2) Measure the absorbance of a 0.001 %wlv solutionof
methadone hydrochloride BPCRS in waler usingwaterin the
reference cell.
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DETERMINATION OF CONTENT

Calculate the totalcontent of methadone hydrochloride,
C21HuNO,HCI, in the medium from the absorbances
obtainedand using the declared content of ~IH27NO,HCl
in methadone hydrochloride BPCRS.

LIMITS

The amount of methadonehydrochloride released is not less
than 80% (Q) of the stated amount.

Related substances
Carry out the method for gar chromatography,
Appendix ill B, using the foUowing solutions.
(I) To a quantity of powdered tablets containing 10 mg of
Methadone Hydrochloride add 7 mL of methanol and mix
with the aid of ultrasound. Dilute to 10 mL with methanol
and filter.
(2) Dilute 1 volume of solution (1) to 100 volumes with
methanol, further dilute 1 volume of this solution to
5 volumeswith methanol.
(3) 0.005% wlv each of imipraminehydrochloride BPCRS and
cycIobenzaprine hydrochloride BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica capillary column (50 m x 0.32 mm)
bonded with a 1.05-~m Jayer ofphenyl(5)methy/(95)
polyriloxane(Agilent HP-5 is suitable).

(b) Use helium as the carrier gas.
(c) Use a flow rateof 1.2 mL per minute.
(d) Use an inlet temperature of 200°, detectortemperature of
2500 and the column o~en temperature described below.
(e) Use a flame ionisationdetector.
(I) Inject 2 ul, of each solution.

(g) Use a split ratio of 1:10

Time (MInutes)

t>-4

4-35

Temperature ('C)

150_250

2'0

Comment

linear gradient
isothermal

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromaiOgraphy, Appendix III D, using the following
solutions.
(I) To a quantity of powdered tablets containing 10 mg of
Methadone Hydrochloride add 75 mL of the mobile phase,
mix with the aid of ultrasound) dilute to 100 mL with the
same solventand filter.
(2) 0.01% wlv of methadone hydrochloride BPCRS in the
mobile phase.

(3) 0.01% wlv each of methadone hydrochloride BPCRS and
imipramine BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6mm) packed
with octadecylsily/ silica gelfor chromatography (I0 urn)
(Phenomenex Bondc1one CIS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambientcolumn temperature.

(e) Use a detection wavelength 0£220 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

50 volumes of a O.02M solution of potassium dihydrogen
orthophosphate and 50 volumes of acetomin'le, adjust the pH of
the final solution to 5.5 with 2Msodium hydroxide
When the chromatograms arerecorded under me prescribed
conditions me retention timeof the peakdue to methadone
is about 4.5 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between me peaksdue to
imipramine and methadone is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of methadone hydrochloride,
C21H27NO,HCI, in the tablets from the chromatograms
obtainedand using the declared content of C2 1H27NO,HCI

in methadone hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underMethadone
HydrocWoride.

Methotrexate Injection
Action and use
Dihydrofolate reductase inhibitor; cytostatic.

DEFINlTION
Methotrexate Injection is a sterile solution of Methotrexate in
Water for Injections containing Sodium Hydroxide.
The ;njetiWn complies with the requirements Staled under
Parenteral Preparations and wilh thefollowing requirements.

Content of methotrexate, CzoH22NaOs
95.0 to 110.0% of the stated amount.

CHARACTERISTICS
A yellowish solution.

IDENTIFICATION
A. Dilute a suitable volume of the injection with O.lM sodium
hydroxide to produce a solution containing 0.001 %w/v of
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Methotrexete. The light absorption of the resulting solution,
Appendix II B, exhibits three maxima, at 258 om, 303 nm
and 371 nm.
E. In the Assay, the chromatogram obtained with solution
(1) shows a peakwith the same retention timeas die
principal peak in the chromatogram obtained with
solution (2).

TESTS
Alkalinity
pH, 7.0 to 9.0, Appendix V L.
Related substances
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions.
(1) Dilute the injection, if necessary, with the mobile phase
to produce a solution containing 0.01% wlv of Methotrexate.
(2) Dissolve 10 mg of methotrexate EPCRS in 0.1 mL of dilute
ammonia Rl and 0.5 mL of the mobilephaseand dilute to

50 mL with the mobile phase. Dilute 1 volwne of the
resulting solution to 1000 volwnes with the mobile phase.
(3) Dissolve 6 mg of methotrexate impurity C EPCRS in
0.1 mL of dilute ammonia Rl and 0.5 mL of the mobile
phase and dilute to 100 mL with the mobilephase. Dilute
I volume of the resulting solution to 20 volumes with the
mobilephase. '
(4) 0.0003% wlv each of methotrexate EPCRS and
methotrexate impun·ty D EPCRS. Dissolve 6 mg each of
methotrexate EPCRS and methotrexate impurity D EPCRS in
0.1 mL of dilute ammonia RI and 0.5 mL of the mobile
phase and dilute to 100 mL with the mobile phase. Dilute
1 volume of the resulting s.olution to 20 volumes withthe
mobile phase.
(5) Dilute I volume of solution (2) to 10 volumes with the
mobile phase.
CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with base-deaahxued octadecyl'i/y/ silka gelfor chromawgraphy
(5 pm) (Hypersil BDS 5 um is suitable).
(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof 1.2 mL perminute.
(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of 265 nm,

(I) Inject 20 ~L of each solution.
(g) Allow the chromatography to proceed for three times the
retention time of methotrexate.

MOBILE PHASE

7 volumes of acetonitrile and 93 volumes of a chro-phosphate
buffer solutionprepared by dissolving 7.8 g of citric acidand
17.9 g of anhydrous disodium hydrogen orthophosphate in
sufficient water to produce 1000 mL
The approximate retention timesrelative to methotrexate are:
impurity A, 0.2; impurity B, 0.3; impurity C, 0.4;
impurity D, 0.8; impurity E, 2.3.

SYSTEM SUITABILITY

The test is not valid unless, in me chromatogram obtained
with solution (4), the resolution between the peaks due to
methotrexate and methotrexate impurity D is at least 2.0.

UMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity C is not
greater that the area of the principal peak in the
chromatogram obtained with solution (3) (3%);
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the area of anypeak corresponding to impurity B is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any peakcorresponding lO impurity E is not
greater than 1.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.3%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any othersecondary peaks is not
greater than 5 times the area of the principal peakin the
chromatogram obtained with solution (2) (I %).

Disregard. anypeak with an area less than the principal peak
in the chromatogram obtained with solution (5) (0.02%).

ASSAY
Carry out the methodfor liquidchromatography,
Appendix III D, using the following solutions.
(I) Dilute the injection, if necessary, to produce a solution
containing 0.01% wlv of Methotrexate.
(2) Dissolve 10 mg of methotrexate EPCRS in 0.1 mL of dilute
ammonia Rl and 0.5 mL of the mobile phase and dilute to
100 mL with the mobile phase.
(3) 0.0003% wlv each of methotrexate EPCRS and
methotrexate impurity D EPCRS. Dissolve 6 mg each of
methotrexate EPCRS and methotrexate impurityD EPCRS in
0.1 mL of dilute ammonia Rl and 0.5 mL of the mobile
phase and dilute to 100 mL with the mobilephase.Dilute
1 volwne of the resulting solution to 20 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used but using 302 run as the detection
wavelength.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution(3), the resolution between the peaks due to
methotrexate and methotrexate impurity D is at least 2.0.

DETERMINATION OF CONTENT

Calculate the contentof CzoH22NSOS in the injection using
the declared content of ~oH22N805 in methotrexate EPGRS.

STORAGE
Methotrexate Injection should be protected from light.

Methotrexate Oral Solution
Action and use
Dihydrofolatereductase inhibitor; cytostatic.

,
DEFINITION
Methotrexate Oral Solutionis a solution containing
Methotrexate and Sodium Hydroxide in a suitable flavoured
vehicle.
The oral solution camp/res with the requirements statedunder Oral
Liquids and with thefollowing requirements.

Content of methotrexate, CzoHz2NaOs
95.0 to 105.0% of the statedamount.

IDENTIFICATION
A. Mix a quantity of the oral solutioncontaining 5 mg of
Methotrexate with sufficient O.lM sodium hydroxide to
produce 50 mL, lilter and dilute 1 mL of the liltrate to
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10 mL with O.JM sodium hydroxide. The light absorption of the
resulting solution, Appendix II B, in the range 230 to
400 I1ll1 exhibits a maximum at 371 nm.
B. In the Assay, the retention time of the principal peakin
the chromatogram obtained withsolution (1) is similar to the
retention timeof the principal peakin the chromatogram
obtained with solution (2).

TESTS
Related substances
Carry out the methodfor liquid chromatography,
Appendix III D, using the following solutions.

(I) Dilute a quantity of the ornl solution containing 10 mg of
Methotrexate with a mixture of 0.5 mL of 6M ammonia and
5 mL of mobilephase Ai dilute the resulting solutionwith
sufficient mobilephaseA to produce a solution containing
0.04% wlv of Methotrexate.

(2) Dilute 1 volume of solution (I) to 20 volumes with
mobilephaseA and further dilute J volume to 10 volumes
with mobile phase A.

(3) Dilute 1 volume of solution (2) to 5 volumes with mobile
phase A.
(4) Dissolve 5 mg of each of methotrexate EPCRS, 4-amjnofolic
acid (impurity B), methotrexate impurity C EPCRS,
methotrexate impun"'Y D EPCRS and methotrexau
impun'ty E EPCRS in a mixture of 0.5 mL of 6M ammonia
and 5 mL of mobile phase A and dilute to 10 mL with
mobile phase A. Dilute I mL to 10 mL with mobile phase A.

(5) Dissolve 4 mg of methotrexate forpeak
identificarion EPCRS in a mixture of 0.1 mL of 6M ammonia
and I mL of mobile phase A and dilute to 10 mL with
mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oaadecylsiJy/ silical gelfor chromatography (5 pm) (Waters
Symmetry CI8 is suitable).

(b) Use grndient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of 280 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 5 volumesof acewnitn7e and 95 volwnes of a
0.34% w/v solution of anhydrous sodium dihydrogen
orthophosphate, previously adjusted to pH 6.0 with 4.2% wlv
sodium hydroxifk.

Mobile phase B 50 volumes of acetonitrile and 50 volumes of
a 0.34% wlv solution of anhydrous sodium dihydrogen
orthophosphare, previously adjusted to pH 6.0 with 4.2% wlv
sodium hydroxide.

nme MobilephaaeA MobilephaseB Commenl

(Minutes) (% vlv) (% vlv)

0-1. '00 o isoaabC

'0-20 100-.95 .~s lineargradienl

20-28 05->50 5~50 lineargradient

2"'"' 50 50 """"lie

55-55.1 50--+100 5lHO lineargradient

55.1-65 100 o re-equilibratloo
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weight in volume, using the declared content of ~oH22N805
in methotrexate EPGRS.

STORAGE
Methotrexate OralSolution should be protected fromlight.

IMPURITIES
The impurities limited by the requirements of this
monographinclude impurities BJ C and E listed under
Methotrexate.

Methotrexate Tablets
Acdon and use
Dihydrofolate reductase inhibitor; cytostatic.

DEFINITION
Methotrexate Tablets contain Methotrexate or methotrexate
sodium prepared by the interaction of Methotrexatewith
Sodium Hydroxide.

The rab/ets romply wirh the requirements statedunderTabktsand
wirh thefollowing requirements.

Content of methotrexate, CzoHnNaOs
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extracta quantityof the powdered tabletscontaining
10 mg of Methotrexate with sufficientO.IM sodium hydroxide
to produce 100 mL, filter and dilute 10 mL of the filtrate to
100 mL with O.IM sodium hydroxide. The lighr absorption of
the resulting solution, Appendix n B in the range 230 to
400 run, exhibits three maxima, at 258, 303 and 371 nm.

B. In the Assay, the chromatogram obtained with solution
(I) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Disintegration
Maximum time, 30 minutes, Appendix xnAI.

Dissolution
Comply with the requirements for Monographs of the British

___PhannacopoeiaJnJhe_dissolutio1ueJt-fOL1flblets and cap-suIts,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mLofO.IM hydrochloric acid,at a temperature of
37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a 10 mL sample of the
medium and measure the absorbance of the filtered sample,
suitablydiluted with the dissolution medium if necessary, at
the maximum at 303 nm, Appendix IT B, using
O.IM hydrochloric acid in the reference cell.

(2) Measure the absorbance of a suitablesolution of
methotrexate EPCRS in the dissolution medium using
O.IM hydrochloric acidin the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of methotrexate, ~OH22N805' in
the medium from the absorbances obtained and from the
declaredcontent of C2oHnNsOj in methotrexate EPCRS.

2022

Related substances
Carry out the method for liquid chromatography,
Appendixill D, using the following solutions.
(I) Disperse a quantityof the powdered tablets containing
10 mg of Methotrexatein 70 mL of me mobile phase with
the aid of ultrasound for 5 minutes and dilute to 100 mL
with the mobile phase. Mix and filter through a glass fibre
filter (Whatman GF/C is suitable).

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase and further dilute 1 volume to 5 volumes with
the mobile phase.
(3) Dissolve 6 mg of methotrexate impuriry C EPCRS in
0.1 mL of di/ure ammoniaRl and 0.5 mL of the mobile
phase and dilute to 100 mL with the mobile phase. Dilute
J volume of the resulting solution to 20 volumes with the
mobile phase.
(4) 0.0003% wlv each of merhotrexare EPCRS and
methotrexate imputityD EPCRS.Dissolve 6 mg each of
methotrexate EPCRS and methotrexate impwity D EPCRS in
0.1 mL of di/ure ammonia Rl and 0.5 mL of the mobile
phase and dilute to 100 mL with the mobile phase. Dilute
I volume of the resultingsolution to 20 volumes with the
mobile phase.
(5) Dilute I volume of solution (2) to 10 volumes with the
mobile phase.

CHROMATOGRAPHIc CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 rom) packed
with base-deactitxued oe'adecylsilYl silica gelfor chromarography
(5 urn) (Hypersil BDS 5 ~ is suitable).

(b) Use (socratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 265 nm.
(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceedfor three times the
retention time of methotrexate.

MOBILE PHASE

7 volumes of acetonittile and 93 volumes of a citro-phosphate
buffersolution prepared by dissolving7.8 g of dIrk acidand
17.9 g of anhydrous disodium hydrogen orrhophosphare m
sufficientwater to produce 1000 mL.
The approximate retention times relative to methotrexate are:
impurity A, 0.2; impurity B, 0.3; impurity C, 0.4;
impurity D, 0.8; impurity E, 2.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaksdue to
methotrexate and methotrexate impurity D is at least 2.0.,
LIMITS '

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity C is not
greater that the area of the principal peak in the
chromatogram obtained with solution (3) (3%);
the area of any peak corresponding to impurity B is not
greater than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to impurity E is not
greater than 1.5 times the areaof the principal peak in the
chromatogram obtained with solution (2) (0.3%);
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ASSAY
Carry out the method forgas chromatography,
Appendix III B. using me following solutions inpetrOleum
spirit (bailing range, 8U' to JOU').
(1) 4% w/v of the preparation beingexamined and 1% wlv of
benzylalcohd (internal standatd).

(2) 4% wlv of the preparation being examined.

(3) 1% wlv of benzyl alcohol (internal standard) and 1% wlv
of methylsalicylate.

CHROAolATOGRAPHICCONDITIONS

(a) Use a glass column (1.5 m x 4 mm) packed with
diatomaceous suppon (60 to 80 mesh) coated with 10% w/w of
polyethylene glycol 1540.

(b) Use helium as the carrier gas.

(~) Use isothermal conditions maintained at 110°.

(d) Use an inlet temperature of 110°.

(e) Use a flameionisation detector at a temperature of 110°.

(I) Inject I ~L of each solution.

DETERMINATION OF CONTENT

Determinethe weight permL of the liniment, Appendix V G,
and calculate the content of CalIS03' volwne in volume,
taking the content of CaHs03 in methyl salicylate to be
100.0% and its weight per mL to be 1.18 g.

Methyl Salicylate Ointment
Strong Methyl Salicylate Ointment

DEFINITION
MethylSalicylate Ointment contains 50% wlw of Methyl
Salicylate in a suitablewater-emulsifying basis.
Theointment complies with the requirements statedunder Topical
Semi-solid Preparations and with thefollowing requirements.

Content of methyl salleylate, e.RoO,
45.0 to 52.5% wlw.

CHARACTERISTICS
The ointmenthas a characteristic odour.

the area of any other secondary peak is not greater man the
area of the principal peakin the chromatogram obtained with
solution (2) (O.2%)j

the sum of the areas of any other secondary peaks is not
greater than 5 times the area of the principal peakin the
chromatogram obtained with solution (2) (1%).

Disregard anypeakwirh an area less than the principal peak
in the chromatogram obtained with solution (5) (0.02%).

ASSAY
Carryout the method for liqui'd chromatography,
Appendix III D, using the following solutions.
(1) Disperse a quantity of the powdered tablets containing
10 mg of Merhotrexate in 70 mL of the mobile phasewith
the aid of ultrasound for 5 minutes and dilute to 100 mL
with the mobilephase. Mix and filter through a glass fibre
filter (Whatman GF/C is suitable).

(2) 0.01% wlv of methotrexate EPCRS in the mobile phase.

(3) 0.0003% wlv each of methotrexate EPCRS and
methotrexate impun·ty D EPCRS.Dissolve 6 mg each of
methotrexate EPCRS and methotrexate impurity D EPCRS in
0.1 mL of dilute ammonia RJ and 0.5 mL of the mobile
phaseand dilute to 100 mL with the mobile phase. Dilute
1 volumeof me resulting solution to 20 volumes with the
mobilephase.

CHROI\t.ATOGRAPHfC CONDITIONS

The chromatographic conditions described under Related
substances may be used hut using 302 nrn as the detection
wavelength.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
methotrexate and methotrexate impurity D is at least 2.0.

DETERi\iINATION OF CONTENT

Calculate the contentof CwH22NS05 in the tablets usingthe
declared contentof C2oH22NS05 in methotrexate EPCRS.

STORAGE
Methotrexate Tablets should be protected from light.

LABELLING
When the active ingredient is methotrexate sodium, the IDENTIFICATION

-------;q"u"a""ntity is expresse<:rin terms oftlie equivalent amount oC---In-llie Assay, ilie cliC"'om=a"to"gra=mnoootaineawiili solution (2)'-------1
Methotrexate. shows a peak with the same retention time as that due to

methyl salicylate in the chromatogram obtained with
solution (I).

Methyl Salicylate Liniment
Methyl Salicylate Cutaneous Emulsion

DEFINITION
Methyl Salicylate is a cutaneous emulsion. It contains 25% vlv
of Methyl Salicylate in Arachis Oil or other suitable fixed oil.

The liniment romp/its with the requirements suued under Liquids
for Cutaneous Application and with thefollowing requirements.

Content of methyl salicylate, CaHaOj

23.0 to 26.5% vlv.

CHARACTERISTICS
The liniment has a characteristic odour.

IDENTIFICATION
In theAssay, me chromatogram obtained with solution (2)
shows a peakwith me same retention time as that due to
methyl salicylate in the chromatogram obtained with
solution (I).

ASSAY
Carry out the method for gas chromatography,
Appendix III B, using three solutions in petroleum spirit
(boi/ing range, 8U' to JOU') containing (I) 1% wlv of benzyl
alcohol (internal standatd) and 1% wlv of methylsalicylate, (2)
2% wlv of the ointmentand (3) 2% wlv of the olntmenr and
1% wlv of the internal standard.
The chromatographic procedure may be carried out using a
glass column (1.5 m x 4 mm) packed with diatomaeeou:
suppor: (60 to 80 mesh) coated with 10% w/w of polyethylene
glycol 1540 and maintained at 110°.

Calculate the content of CSHS03 taking 100.0%as the
content of CaHs03 in methylralkylate.

STORAGE
Certain plasticcontainers, such as thosemadefrom
polystyrene, areunsuitable for Methyl Salicylate Ointment.

www.webofpharma.com



111-980 Methylcellulose Preparations 2022

Methyldopa Tablets
Action and use
A1pha2-adrenoceptor agonist; treatment of hypertension.

IDENTIFICATION
Remove the coating from a suitable number of tablets by
washing with chloroform. To a quantity of the powdered tablet
cores containing the equivalent of 5 g of anhydrous
methyldopa add 35 mL of a mixture of equal volumes of

DEFINITION
Methyldopa Tablets contain Methyldopa. They are coated.

The lablets comply with the requirements Slated under Tablets and
with 'he following requirements.

Content of anhydrous methyldopa, ClOH.,NO.
95.0 to 105.0% of the stated amount.

Methylcellulose Tablets
DEFINITION
Methylcellulose Tablets contain Methylcellulose 450 in a
suitable flavoured basis.

The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

chlorotorm and :nethanol and shake for 3 minutes. Centrifuge
and discard the supernatant liquid. Repeat the operation with
a further 35 mL of a mixture of equal volumes of chloroform
and methanol. Dry me residue in a current of nitrogen, add
20 mL of me/hanol and 15 mL of 2M hydrochlori< acid, shake
for 2 minutes and filter. Adjust the pH of the filtrate to 4.9
with 5M ammonia, allow to stand for several hours at 2° to 8°
and filter. Wash the precipitate with 15 mL of water and dry

IDENTIFICATION it at 50' at a pressure not exceeding 0.7 kPa for 3 hours.
A. Whilst stirring, introduce a quantity of the powdered Reserve a portion of the residue for the test for Optical
tablets containing 1.0 g of Methylcellulose 450 into 50 mL of rotation. The remainder of the residue complies with the
carbon dioxide-jru waterheated at 90°. Allow to cool, dilute to following tests.

100 mL with the same solvent and continue stirring until A. The infrared absorption spearum, Appendix II A, is
solution is complete (solution A). Heat 10 mL of solution A concordant with the reference spearum of methyldopa
in a water bath) with stirring. At temperatures above 50° (RS 223).
either the solution becomes cloudy or a flocculent precipitate

B. Carty out the method for thin-layer chTOmarography,
is produced. The solution becomes clear on cooling.

Appendix ill A, using miuocrystaUine cellulose as the coating
B. Mix I:horoughlya quantity of the powdered tablets substance and a mixture of 50 volumes of buum-l-ol,
containing I g of Methylcellulose 450 with 2 g of finely 25 volumes of glacial aa,ic acid and 25 volumes of water as
powdered manganese(JI) sulfate in a test-rube about 16 ern the mobile phase. Apply separately to the plate 5 J1L of each
long. Impregoate a strip of filter paper with a freshly of two solutions in 1M hydrochlori< acidcontaining (I) 1% wlv
prepared mixture of I volume of a 20% vlv solution of of the residue and (2) 1% wlv of methyldopa BPCRS. After
diethanolamine and ] 1 volumes of a 5% wlv solution of removal of the plate, dry it in a current of warm air and
sodium nitropmsside adjusted to pH 9.8 wilh 1M hydrochloric spray with a freshly prepared mixture of equal volumes of a
add. Insert the strip to a depth of 2 cm into the upper pact 10% wlv solution of iron{lJl) chlmide hexahydrate and a
of the tube, immerse the rube to a depth of 8 ern in a 5% wlv solution of potassium hexa'Yflnofemlte(lll).
silicone oil bath and heat at 190° to 200°. The filter paper The principal spot in the chromatogram obtained with
does not become blue within 10 minutes. Carry out a blank solution (1) corresponds to that in the chromatogram

test. obtained with solution (2).

TESTS C. Add 0.1 mL of iron(lJI) chloride solution Rl to 5 mL of a
Kinematic viscosity 0.4% w/v solution in O.IM hydrochlom acid; a green colour is
For tablets containing 500 mg of MethylceUulose 450, at 20°, produced. To half of the solution add an excess of .
350 to 550 mrrr' S-I J when determined by the following 5M ammonia; a purple colour is produced. To the remainder
method. Place 2.6 g of the powdered tablets in a wide- of the solution add an excess of 5M sodium hydroxide; a red
mouthed bottle, add 100 mL of water heated to 85° to 90°, colour is produced.
close the bottle with a stopper fitted with a stirrer and stir for Optical rotation
10 minutes. Cool in ice and continue stirring until the Determine the content of C 1oH13NO... in the residue reserved
solution is of uniform consistence. Remove the ice and allow in the test for Identification by carrying out Method I for
the solution to anain room temperature. Determine the non-aqueous titration) Appendix VITI A, using 0.2 g of the
kinematic viscosity of the solution, Appendix V H, Method II, residue and crystal violet solution as indicator. Each mL of
using a suspended-level viscometer (size 3). O.lM perch10ric acid VS is equivalent to 21.12 mg of

Disintegration C.oHUN04. Dissolve a quantity of the residue containing
----TIle requirement-for-Disintegration-does-not-apply-to------039-g-ofCwH13NO"in-sufficient-aluminium-chlmide-so!ution---

Methylcellulose Tablets. to produce 10 mL The op,ical TOlatUm of the resulting
LABELLING solution at 25' is -0.98° to -\.09°, Appendix V F.

The label states that the tablets should be broken in the ASSAY
mouth before swallowing. Weigh and powder 20 tablets. Dissolve a quantity of the

powder containing the equivalent of 0.1 g of anhydrous
methyldopa as completely as possible in sufficient
0.05M suifuri< acid to produce 100 mL and filter. To 5 mL of
the filtrate add 2 mL of iTOn(JJ) suifa~trate solution, 8 mL
of glycine buffer solution and sufficientwater to produce
100 ml., Measure the absorbance of the resulting solution at
the maximum at 545 urn, Appendix II B. Repeat the
procedure using 5 mL of a 0.10% wlvsolution of
methyldopa BPCRS in place of 5 mL of the filtrate, beginning
at the words 'add 2 mLof... '. Calculate the content of
C lOH13NO. using the declared content of ClOH1,NO•. in
methyldopa BPCRS.

STORAGE
Methyldopa Tablets should be protected from light.

LABELLING
The quantity of active ingredient is expressed in terms of the
equivalent amount of anhydrous methyldopa.
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Methylphenidate Prolonged-release
Capsules
Methylphenidate Prolonged-release Capsules from different
manufacmrers, whilst wmplyjngwith the requirements of the
monograph.. are not interchangeable unless otherwise justified and
authorised.

Action and use
Narcolepsy; attention deficit/hyperactivity disorder (ADHD).

DEFINITION
Methylphenidate Prolonged-release Capsulescontain
Methylphenidate Hydrochloride.

The capsules comply with the requirements statedunderCapsules
and wlih thefollowing requirements.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Methylphenidate Hydrochloride.
The dissolutionprofilereflects the in vivoperfonnance which
in turn is compatible wirh the dosageschedulerecommended
by the manufacturer.

Content of methylphenidate hydrochloride, C14H,,N02'
HCI
95.0 [0 105.0% of the stated amount.

IDENTIFICATION
Shakea quantity of mixed capsulecontents containing 50 mg
of Methylphenidate Hydrochloride with 20 mL of
dichloromethane, centrifugeand filter. Evaporate the filtrate to
about 5 mL and add etherslowlyuntil crystals form. Filter,
wash the crystals with ether and dryat 80° for 30 minutes.
The infrared absorption spectrum of the residue,
AppendixII A, is concordant with the reference spectrum of
methylphenidate hydrochloride (RS 485).

TESTS
Related substances
Carryout the method for liquid chromatographYJ
AppendixIII D, using the following solutions.
4 volumes of methanol and 11 volumes of a solution of
0.273% wlv of potassium dihydrogen plwsphate, previously

___ adjusted to pH 4.0 with glaeial acetic acid(solution A).

(1) To a quantity of the mixed capsule contentscontaining
60 mg of Methylphenidate HydrocWoride, add 20 mL of
aawne and mix with the aid of ultrasound for about
15 minutes. Add 100 mL of solutionA and shakevigorously
on a mechanically shaker for at least30 minutes. Dilute to
250 mL with solution A, filter through a 0.45-~m PTFE
filterand use the filtrate.
(2) Dilute I volume of solution (I) to 200 volumes with
solution A.
(3) 0.002% wlv of methylphenidate impurity mixtureEPCRS
and 0.0001% wlv of methylphemdate impuniy C EPCRS in
solution A.
(4) Dilute I volume of solution (2) to 5 volumes with
solution A.

CHROMATOGRAPHIC CONDITIONS

(a) A stainless steel column (7.5 cm x 4.6 mm) packed with
end-eapped ocllltkcyisilyl silica gelfor chromatography (3.5 urn)
(Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.3 mL per minute.

Methylphenidate Preparations 111-981

(d) Use a col.imn temperature of 40'.

(e) Use a detectionwavelength of215 nm.
(l) Inject I 00 ~L of each solution.

MOBILE PHASE

Ivlobile phase A Dissolve 2.16 g of sodium oetanesulfonate in
950 mL of water, add 1.0 mL of triethylamine, adjust to
pH 2.7 with olthophosphoric acidand dilute to 1000 mL with
water.
Mobile phase B acetonitrile RI.

Time (Mlnutes) MobUe phase A Mobile phase B Comment
(%vlv) (% v/v)

Ct-l5 80 20 isocnuic
15-35 80-+60 2Ct-+40 lineargradient

35-36 60-+80 40 ....20 lineargrndient

36-4' 80 20 re-equiljbration

When the chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference (0

methylphenidate (retention time about 20 minutes) are:
impurity A, about 0.35; impurity CJ about 0.4 and
impurity B, about 0.6.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)J the resolution between the peaksdue to
impurity A and impurity C is at least 1.5.

LIMITS

In the chromatogram obtainedwith solution (I):
the area of anypeak corresponding to impurity A is not
greater than 3 times the areaof the principal peakin the
chromatogram obtained with solution (2) (1.5%);

the area of any peak corresponding to impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than
0.4 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
4 times the area of the principal peak in the chromatogram
obtained with solution (2) (2.0%).

Disregard anypeak with an area less than the area of the
principal peakin the chromatogram obtainedwithsolution
(4) (0.1%).

ASSAY
Weigh the contents of 20 capsules. Mix, and powderif
necessary. Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
4 volumes of methanol and 11 volumes of a solution of
0.273% wlv ofpatassium dihydrogen phosphate, previously
adjusted to pH 4.0 with glaeial acetic acid (solution A).

(1) To a quantity of the mixed capsulecontents containing
60 mg of Methylphenidate Hydrochloride, add 20 mL of
acetone andmix with the aid of ultrasound for about
15 minutes. Add 100 mL of solutionA and shakevigorously
on a mechanically shaker for at least 30 minutes. Dilute to
250 mL with solution A and filter through a 0.45-~m PTFE
filter. Dilute 2 volumes of the filtrate to 5 volumeswith the
mobilephase.
(2) 0.0096% w/v of methylphenidate hydrochloride BPCRS in
the mobilephase.
(3) 0.015% wlv each of methylphenidate hydrochloride BPCRS
and phenylephrine hydrochloride BPCRS in the mobile phase.
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CHROMATOGRAPHIC CONDITIONS

(a) A stainless steel column (25 ern x 4.6 mm) packed with
cyanosilyl silica gelfor chromawgraphy (5 urn) (Spherisorb CN
is suitable).
(b) Use isocratic elutionand the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of210 nm,
(I) Inject I 0 ~L of each solution.

MOBILE PHASE

300 volwnesof a 0.16%w/v solution of anhydrous sodium
aarate pH adjusted to 4.0 withglacial acene acid,
300 volumes of acetonitrile Rl and 400 volumes of methanol.
When the chromatograms arerecorded underthe prescribed
conditions the retention time of methylphenidate is about
4 minutes.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to
phenylephrine and methylphenidate is not less than 2.0.

DBTERMINATlON OF CONTENT

Calculate the contentof C14HI9N02,HCI, in the capsules
using the declared contentof CI-tH19N02IHCI in
m,thylphenidare hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Melhylphenidare
Hydrochloride.

Methylphenidate Tablets
Acdon and use
Narcolepsy; attention deficitlhypemctivity disorder (ADHD).

DEFINITION
Methylphenidate Tablets contain Methylphenidate
Hydrochloride.

The tablets comply with therequirements statedunder TabletJ and
with tire following requirements.

Content of methylphenidate hydrochloride, C•..HI,NO,.
HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 50 mg
of Methylphenidate Hydrochloride with 10 mL of absolure
ethanol, centrifuge and filter (a 0.45-J.lffi P1FE filter is
suitable). Evaporate the filtrate to dryness at 80°.
The infrared absorption spectrum of the residue, Appendix II A.
is concordant with the reference spectrum of methylphenidate
hydrochloride (RS 485).

TESTS
Dissoludon
Comply with the requirements in the dissolution res' for tabl,ts
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus I, androtate the basket at 100 revolutions
per minute.

2022

(b) Use 900 mL of water, at a temperature of 37°, as the
dissolution medium.

PROCEDURE

Carry out the method for liquidchromawgraphy,
Appendix ill D J using the following solutions.
(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with water if
necessary, expected to contain 0.00056%wlv of
Methylphenidate Hydrochloride.

(2) 0.00056% w/v of melhylphenidare hydrochloride BPCRS in
water.
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(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 215 om.

(I) Inject 40 ~L of each solution.

MOBILE PHASE

Mobile phase A Dissolve 2.16 g of sodium oaanesulfonate in
950 mL of water, add 1.0 mL of tn"ethylamine, adjust to

pH 2.7 with orthophosphon'c acid and dilute to 1000 mL with
water.

MoMe phase B acetonitrile RI.

Time Mobile phase A Mobile phase B Commenl

(MInutes) (%y/y) (%vlv)

o-ts 80 20 Isoaabc

15-35 _80 20-.140 linear gradienl

35-36 _00 40--)20 linear gradienl

3840 80 20 re-equilibralion
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with soiution (3), me resolution between the peaks due to
phenylephrine and methylphenidate is not less than 2.0.

DETERMINATION OF CONTENT

Calculate me contentof CI4HI9N02,HCI) in the tablets
using the declared contentof CI4Hl~02IHCl in
methylphenidate hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Methylphenidate
Hydrochloride.

Methylprednisolone Tablets
Aerion and use
Glucocorticoid.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to DEFINtnON
methylphenidate (retention time about 20 minutes) are: MethylprednisoloneTablets contain Methylprednisolone.
impurityAJ about 0.35, impurity C, about 0.4 and The tablets comply with therequirements statedunder Tablets and
impurity B. about 0.6. with the/oIliJwillg requirements.

SYSTEM SUITABILITY Content of methylprednisolone, CnH300s
The test is not valid unless, in the chromatogram obtained 90.0 to 110.0% of the stated amount.
with solution (3), the resolution between the peaks due to IDENTIFICATION
impurityA and impurity C is at least 1.5. Extract a quantity of the powdered tablets containing 50 mg
LIMITS with 100 mL of chlorofonn, filter and evaporateme filtrate to
In the chromatogram obtained with solution (I): dryness, The residue complies with the following tests.

the area of any peak corresponding to impurityA is not A. The infrared absorption spearum, Appendix II A, is
greater than 4 times the area of the principalpeak in the concordant with the reference spectrnm of methylprednisolone
chromatogram obtained with solution (2) (2.0%); (RS 225).
the area of any peak corresponding to impurityB is not B. Carryout the method for thin-layer chromatography,
greater than the area of the principalpeak in the Appendix ill A, using the following solutions.
chromatogram obtained with solution (2) (0.5%); (I) Shake a quantity of the powdered tablets containing
the area of any other secondary peak is not greater than 10 mg of methylprednisolone in a mixture of 1 volume of
0.4 times the area of the principal peak in the chromatogram methanol and 9 volumes of dichwromemane and dilute to
obtained with solution (2) (0.2%), 10 mL with the same solvent, centrifuge and use the
the sum of the areas of any secondary peaks, excluding supernatantliquid.

____impurity_A,.is.not_greater_than_twice_the_area_ofthe_principal__' Zl Dissolve 20 mg of melh:y}~niso/Qne BPCRSin a mixrure
peak in the chromatogram obtained with solution (2) (1.0%). of 1 volume of methanol and 9 volumes of dkhloromelhane
Disregard any peak with an area less than the area of the and dilute to 20 mL with the same solvent mixture.
principal peak in the chromatogram obtained with solution (3) Dissolve 10 mg of hydTOClJrtisone BPCRS in solution (2)
(4) (0.1%). and dilute to 10 mL with solution (2).

ASSAY CHROMATOGRAPHIC CONDITIONS

Weigh and powder 20 tablets. Carryout the method for (a) Use as the coating silica gelF25.,· .

liquidchromalOgraphy, Appendix ill D, using the following (b) Use the mobile phase as described below.
solutions in the mobile phase. (c) Apply 5 ~L of each solution.
(I) Mix with the aid of ultrasound a quantity of the (d\ Develop the plate to 15 cm.
powdered tablets containing 20 mg of Methylphenidate
Hydrochloride in 75 mL, dilute to 100 mL and filter through (e) After the first ~evelopment carry out the second .

045-).1 filte development, dry m aIC and examme under ultraviolet lIght
a. :n r. .. (254nm). Spray withakohoHc solution ofsulJunc acid, heat at
(2) 0.02 Y. wlv of methylphemdate hydroch~rUk BPCRS. 120 'C for 10 minutes or until the spots appear. Allow to
(3) 0.015% wlv each of melhylphenidate hydrochloride BPCRS cool. Examine in daylight and under uleraviolet light
and phenylephrine hydrochloride BPCRS. (365 11m).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used but wil.h an injection volwne of 10 J.lL.

MOBILE PHASE

For thefirst development Add a mixture of 1.2 vulumes of
waterand 8 volumes of methanol to a mixture of 15 volumes
of ether,and 77 volumes of dichloromethane.
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For the second development Butanol saturated with a mixture
of 5 volwnes of water, 15 volumes of toluene and 80 volumes
of ether.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtalned with
solution (3) shows two clearly separated spots.

CONFIMIATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position, colour in daylight,
fluorescence in ultraviolet light at 365 om and size to that in
the chromatogram obtained with solution (2).

TESTS
DIssolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets and capsules,
Appendix xn Bl.

TEST CONDITIONS

(a) Use Appararus 1, [mating the basket at 100 revolutions
per minute.

(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

After 45 minutes withdraw a sample of the medium and
measure the absorbanu of the filtered sample, suitably diluted
with the dissolution medium if necessary, at the maximum at
256 nm, Appendix II B using water in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content'of methylprednisolone, C2zH300j,
in the medium taking 400 as the value of A(I %, I em) at the
maximum at 256 run.

Related substances
Carry out the· method for thin-layerchromatography,
Appendix ill A, using the following solutions.

(I) Shake a quantity of the powdered tablets containing
20 mg of Methylprednisolone for 15 minutes with 2 mL of a
mixture of I volume of methanoland 9 volumes of chloroform,
centrifuge and use the supernatant liquid.

(2) Dilute I volume of Solution (I) to 50 volwnes with a
mixture of J volume of methanoland 9 volumes of chlorofimn.

(3) Dilute I volume of solution (2) to 4 volumes with a
mixture of 1 volume of methanoland 9 volumes of drlorofom1.

(4) For solution (4) dissolve I mg of hydroan1isone in a
mixture of 0.1 mL of solution (I) and 0.9 mL of methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel F254 (Merck silica gel FZ54

plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
uhraviolel light (254 nm).

MOBILE PHASE

1.2 volumes of water, 8 volumes of methanol, 15 volumes of
ether and 77 volumes of dkhloromethane.

SYSTEM SillTABIUTY

The test is not valid unless the chromatogram obtained with
solution (4) shows two principal spots that are close together
but separated.
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LIMITS

Any secondary spot in me chromatogram obtained with
solution (1) is not more intense than me spot in the
chromatogram obtained with solution (2) (2%) and not more
than one such SPOt is more intense than the spot in the
chromatogram obtained with solution (3) (0.5%).

ASSAY
Weigh and powder 20 tablets. Suspend a quantity of the
powder containing 10 mg of Methylprednisolone in 10 mL of
waterand extract with successive quantities of 100,50,50
and 40 mL of chloroform. Wash each extract with the same
10 mL quantity of water, filter and dilute the combined
filtrates to 250 mL with chloroform. Evaporate 25 mL just to
dryness, dissolve the residue in sufficient aldehyde-fruethanol
(96%) to produce a solution containing between 390 and
410 ~g of Methylprednisolone in 10 mL and complete the
tetraeolium assayof steroids, Appendix VllI J, beginning at the
words <Transfer 10 mL... '.
Dissolve a quantity of methylprednisolone BPCRS in sufficient
aldehyde-free ethanol (96%) to produce a solution containing
between 390 and 410 pg in 10 mL and complete the
tetrazolium assay beginning at the words 'Transfer
10 mL... '. From the absorbanas so obtained, and using the
declared content of Cz2H300j in methylprednisolone BPCRS,
calculate the content of CzZH300j in the tablets.

STORAGE
Methylprednisolone Tablets should be stored protected from
light.

Methylprednisolone Acetate Injection
Action and use
Glucocorticoid.

DEFINlTION
Methylprednisolone Acetate Injection is a sterile suspension
of Methylprednisolone Acetate in Water for Injections. It is
prepared using aseptic technique.

The injeciUm complies with the requirements siatedunder
ParenuralPrepamtions and with thefollowing requirements.

Content of methylprednisolone acetate, C z4H.120c-,---------1
90.0 to 110.0% of the stated amount.

IDENfIFICATION
Dilute a volume containing 0.1 g of Methylprednisolone
Acetate to 5 mL with water, centrifuge and discard the
supernatant liquid. Wash the residue with five 5 mL
quantities of water, resuspending the residue in the watereach
time, centrifuging and discarding the washings. The residue,
after drying at 1050 for 3 hours, complies with the following
tests.

A. The infrared absorption spearum, Appendix II A, is
concordant with the reference spectrum of methylprednisolone
acetate (RS 226).

B. Complies with the test for identification of steroids,
Appendix ill A, using impregnating solvent I and mobile
phaseA.

TESTS
Acidity or alkallnlty
pH, 3.5 to 7.0, Appendix V L.
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ASSAY
Mix 0.12 g of prednisone BPCRS (internal standard) with
0.6 mL of glacial acetic acid, slowlyadd chlorofonn with the
aid of ultrasound, shaketo dissolve and dilutewith sufficient
chloroform to produce 20 mL (solution A).

Carry out the methodfor liquid chromawgraphy,
Appendix ill D, using the foHowing solutions.
(I) Add 10 mL of solution A to a quantity of the injection
containing 40 mg of Methylprednisolone Acetate, add
sufficient chloroform to produce 25 mL and shake for
15 minutes or until the aqueous layer is clear; to 4 mL of the
chloroform layer, add 30 mL of chlorofonn and 0.4 g of
anhydrous sodium sulfate, shake for 5 minutes, centrifugeand
use me supernatant solution.

(2) Dissolve 20 mg of methylprednisolone acetate BPCRS in
5 mL of solution A and add sufficient chloroform to produce
100mL.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4 mm) packed
with silka gelfor chromatography (5 to 10 urn).

(b) Use isocratic elutionand the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of254 run.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

30 volumesof glacial acetic acid, 35 volumes of methanol,
70 volumesof ulrahydrofuran, 475 volumes of water
saturated l-ehtorobuume and 475 volumes of l-chlordnuane.

SYSTEM SUITABILITY

The Assay is not validunless, in the chromatogram obtained
with solution (2), the resolution factor between the peaks due
to methylprednisolone acetate and the internal standard is
at least 2.5.

DETERMINATION OF CONTENT

Calculate the contentof Cz"H3206 in the injection using the
declared contentof C24H:u 0 6 in methylprednisokme
acetate BPCRS.

STORAGE
Methylprednisolone AcetateInjection shouldbe protected
fromlight and storedat a temperature not exceeding 30°.
It should not be allowed to freeze.

Methylthioninium Injection
Action and use
Reducing agent; antidote to methaemoglobinaemia.

DEFINITION
Methylthioninium Injection is a sterile solution of
Methyithioninium Chloride Hydrate in Water for Injections.
The injection complies with the requirements statedunder
Parenceral Preparations and with thefollowing requirements.

Content of methylthioninium chloride hydrate,
C•.u18CIN, S,3H , O
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A blue solution.

Methylthioninium Preparations 111-985

IDENTIFICATION
A. The lightabsorption, Appendix II B, in the range 240 to
800 om of a solutiondiluted,if necessary, with dilute
hydrochloric acid to contain 0.0005% wlv of Methylthioninium
Chloride Hydrate exhibits maxima at 255 to 260 om, 285 to
290 nm, 610 to 680 nm and 140 to 150 nm.

B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) The injection diluted, if necessary, with methanol to
produce a solutioncontaining 0.01% wlvof
Methylthioninium Chloride Hydrate.

(2) 0.01% wlv of methylthioninium chloride EPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gel (Merckplatesare suitable).
(b) Use the mobile phase as described below.
(c) Apply 2 ~L of each solution.

(d) Develop the plate to 8 cm.

(e) Afterremoval of theplate, dry in airprotected from light
and examine in daylight.

MOBILE PHASE

20 volumes of anhydrous formicacid and 80 volumesof
propan-l-d.

CONFiRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtained with solution (2). A secondary spot
mayappear abovethe principal spot in both chromatograms.

TESTS
Acidity
pH, 3.0 to 4.5, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, usingthe following solutions prepared
immediately beforeuse in 30 volumes of aatom'tn7e and
70 volumesof mobile phaseA (solution A).
(I) Dilute the injection to producea solution expectedto
comain 0.1% wlv of Methylthioninium Chloride Hydrate.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.1% wlv methylthioninium for system suitability EPCRS.
(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) A stainless steel column (10 cm x 4.6 rom) packed with
end-capped ethylene-bridged phenylsily1 silka gelfor
chromatography (hybridmaterial) (3.5 urn) (Waters Xbridge
Phenyl is suitable).

(b) Use gradient elutionand the mobile phase described
below.
(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 246 om.
(I) Inject 5~ of each solution.

MOBILE PHASE

Mobile phaseA 0.1% vlv of trifluoroacetic acid.
iWobile phase B acetonitrile.
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Time (l\linutes) Moblle phase A MobUe phose B Comment
(% v/v) ("/0vlv)

0-5 •• 2. isocratic

5-25 80-+30 20 __70 linear gradient

25-32 3. 7. isocratk

32-34 30--->80 70-->20 linear gradient

34-37 •• 2. re-equijibration

When the chromatograms are recorded under the prescribed
conditions, the relative retention with reference to
rnethylthioninium (retention time, about 11 minutes) is:
impurity A, about 0.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and methylthioninium is at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (5%);

the area of any other secondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the swn of the areas of all the secondary peaks, excluding
impurity A, is not greater than the area of the principal peak
in the chromatogram obtained with solution (2) (1.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Bacterial endotoxins
Carry out the testfor bactetial endolOXins, Appendix XN C.
Dilute the injection, if necessary, with waterBET to give a
solution containing 1% wlv of Methylthioninium Chloride
Hydrate (solution A). The endotoxin limit concentration of
solution A is 2.5 IU of endotoxin per mL.

ASSAY
To a weighed quantity of the injection containing 0.3 g of
Methylthioniniwn Chloride Hydrate add 50 rnL of potassium
dichromate solution RJ, dilute to 100 mL with waterand allow

- - --to..and-for-IO-minutes;-Filterand-discard-the-first-20-mb-of
the Iiltrate. To 50 rnL of the Iiltrate add 50 mL of 1M sulfuri<
acid and 8 mL of potassium iodide solution. Allow to stand
protected from light for 5 minutes. Add 80 mL of waItT and
titrate with O.IM sodium rhiosulfate VS using 2 rnL of starch
solution as indicator. Repeat the procedure without the
preparation being examined. The difference between the
titrations represents the amount of sodium thiosulfate
required. Each mL ofO.1M sodium thiosulfate VS is equivalent
to 12.45 mg of CloHI8CIN3S,3H20. Determine the wdght
permL of the injection, Appendix V G, and calculate the
percentage of CI~18C1N3S,3H20,weight in volume.

STORAGE
Methylthioniniwn Injection should be protected from light.
It should not be refrigerated or frozen.

IMPURlTIES
The impurities limited by the requirements of this
monograph include those listed under Methylthioninium
Chloride Hydrate.
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Metoclopramide Injection
Action and use
Dopamine receptor antagonist, antiemetic.

DEFINITION
Metoclopramide Injection is a sterile solution of
Metoclopramide Hydrochloride Monohydrate in Water for
Injections free from dissolved air.

The injution complies with rhe ~uiremems stated under
Parenteral Preparations and wirh thefollowing requirements.

Content of anhydrous metocJopramide hydrochloride,
C •.,H22CIN• 02>HCI
90.0 to lJO.O% of the stated amount.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
A. In the test for Related substances, the chromatogram
obtained with solution (2) shows a peak with the same
retention time as the principal peak in the chromatogram
obtained with solunon (3).

B. To a volume containing the equivalent of 50 mg of
anhydrous metoclopramide hydrochloride add 5 rnL of water
and 5 rnL of a 1% wlv solution of
4-dimethy/aminobenza/dehyde in 1M hydrrxh/oric acid.
A yellowish-orange colour is produced.

TESTS
Acidity
pH, 3.0 to 5.0, Appendix V L.

Related. substances
Carry out the method for /i4uidchromawgraphy,
Appendix ill D, using the following solutions protected from
light.

(1) Dilute a volume of the injection with sufficient of the
mobile phase to produce a solution containing the equivalent
of 0.1 % wlv of anhydrous metoclopramide hydrochloride,

(2) Dilute I volume of solution (I) to 200 volumes with the
mobile phase.

(3) 0.0005% wlv of mewdopramide hydrochloride BPCRS in
the mobile phase.

----- -- -------------- ---- --
CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with oaadecy/sily/ silica gelfor chromawgraphy (10 um)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 265 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

O.OIMsodium hexanesulfonate in a mixture of 40 volumes of
waterand 60 volumes of acetonitrile, adjusted to pH 4.0 with
glacial acetic acid.

UMITS

In the chromatogram obtained with solution (1):

the area of any secondary pwk is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%).

I
~
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ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) Dilute a volume of the injection with sufficient water to
produce a solutioncontaining the equivalent of 0.01% wlv of
anhydrous rnetoclopramide hydrochloride.
(2) 0.0 I% wlv of metodopramide hydrochloride BPCRS in
water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with O<tad«y1si/y1 silica gelfor chromatography) (4 urn)
(Novapak CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 305 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

20 volumes of a solution prepared by dissolving2.25 g of
sodium O€tanesu{fonale and 0.3 g of sodium acetate in sufficient

, waterto produce 1000 mL and adjusting the pH, if
necessary, to 3.8 with g/acUzl acetic acid and 80 volumes of
methanol.

DETERt'dINATION OF CONTENT

Calculate the content of C14H22C1N302JHCI in the injection
using the declared content of Cl~22C1N302)HCI in
metodopramide hydrochloride BPCRS.

STORAGE
Metoclopramide Injection should be protected from light.

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amountof anhydrous metoclopramide
hydrochloride.

Metoclopramide Oral Solution
Action and use
Dopamine receptor antagonist; antiemetic.

DEFINITION
Metoclopramide Oral Solution is a solution of
Metoc1opramide Hydrochloride Monohydrate in a suitable
flavoured vehicle.
The oralsolution complies with the requirements stated under Oral
Liquidsand with thefollowing re<ju;rements.

Content of anhydrous metoclopramide hydrochloride,
C,,H,,CIN,O,,HCI
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. The lighl absorption, Appendix II B, of the final solution
obtained in the Assay exhibits a maximwn at 534 nm.
B. In the test for Related substances) the retention timeof
the principal peak in the chromatogram obtained with
solution (2) is similar to the retention time of the principal
peak in the chromatogram obtained with solution (3).

Related substances
Protectthe solutions from light. Carry out the methodfor
liquidchromatography, Appendix ill D, using the following
solutions.
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(1) Mix a quantity of the oralsolution containing the
equivalent of 2 mg of anhydrous metoclopramlde
hydrochloride with sufficient of the mobilephase to produce
10 mL and filter (Whatman GF/C filter paper is suitable).

(2) Dilute I volume of solution (I) to 200 volumes with the
mobilephase.
(3) 0.0001% wlv of meroclopramide hydrochloride BPCRS in
the mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (I 0 urn)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient colwnn temperature.

(e) Use a detectionwavelength of 265 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

O.OIM sodium hexanendfimate in a mixture of 40 volumes of
water and 60 volumesof aceumitrile) adjusted to pH 4.0 with
glacial acetic add.

UMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%).

Disregard any peakswith a retention timerelative to the
principal peak of 0.5 or less.

ASSAY
Protect the solutions from light. Dilute a quantity of the oral
solution containing the equivalent of 10 mg of anhydrous .
metoc1opramide hydrochloride to 100 mL with water.
To 5 mL of this solution add 5 mL of 1M hydrochlori< acid,
mix) add 5 mL of a freshly prepared solution containing
1% wlv of sodium nitrite) mix and aUow to stand for
10 minutes. Add 5 mL of a freshly prepared solution
containing 5% wlv of ammonium sulfamaet) mixand allow to
stand for 25 minutes. Add 5 mL of a freshly prepared
solution containing 03% wlV ofN-(J-naphthyl)
eJhyIenediamine dihydrochloride in 1M hydrochloric acid, mix,
add sufficient water to produce 100 mL, mix and aUow to
stand for 5 minutes. Measure the absorbance of the resulting
solution at the maximwn at 534 nm, Appendix II B) using
waler in the reference cell. Calculate the contentof
C I4H22CIN,02,HCI from the absorbance obtained by
repeating the procedure using5 mL of a 0.01% w/v solution
of metoc/opramide hydrochloride BPCRS in place of the solution
beingexamined) beginning at the words 'add 5 mL of
1Mhydrochlt»ic acid... c) and using the declared content of
C,,H22CIN,02,HCI in metoelopramide hydrochloride BPCRS.

STORAGE
Metoclopramide Oral Solutionshould be protected from
light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous metoclopramide
hydrochloride.
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(I) Shake a quantity of the powdered tablets containing the
equivalent of 20 mg of anhydrous metoclopramide
hydrochloride with 80 mL of water withthe aid of ultrasound
for 10 minutes and then continueshaking mechanically for
20 minutes.Add sufficient water to produce 200 ml., filter
and use the filtrate.
(2) 0.0 I% wlv of metoclapramide hydrochloride BPCRS in
water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (4 pm)
(Novapak CI8 is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flowrateof 1 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 305 om.
(I) Inject 20 ~L of each solution.

MO:BILE PHASE

20 volumesof a solutionprepared by dissolving 2.25 g of
sodium ocumesulfonate and 0.3 g of sodium autate in sufficient
fOater to produce 1000 mL and adjusting the pH, if
necessary, to 3.8 withgladal acetic acidand 80 volwnes of
methanol.

DETERMINATION OF CONTENT

Calculate the contentof C14H22GIN302,HCI in the tablets
usingthe declared contentof C14H22CIN302,HCI in
metoclopramide hydrochloritk BPCRS.

STORAGE
Metoclopramide Tablets should be protected from light.

LABELLING
The quantity of activeingredient is stated in terms of the
equivalenramount of anhydrous metoc1opramide
hydrochloride.

Metoprolol Injection
Action and use
Beta-adrenoceptor antagonist.

DEFINITION
Metoprolol Injection is a sterile solutionof Metoprolol
Tartrate in Water for Injections.
The injection complies with therequirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content ofmetoprolol tartrate, (C"H,,NO,l>,C,H,;O.
95.0 to 105.0%of the stated amount.

IDENTIFICATI0l4
A. To a volume of the injection containing 20 mg of
Metoprolol Tartrate add 2 mLof 5M ammonia, mix, extract
with 30 mL of dichloromethane, filter the dichloromethane
layer through anhydrous sodium sulfate and evaporate the
filtrate to dryness using a rotary evaporator with gentle
heating if necessary. Cool the residue to _180 for 30 minutes
and allowto warm to room temperature. The infrared
absorption spectrum of the residue, Appendix Il A, is
concordant with the reference spectrum of metoproJol
(RS 228).

B. In the test for Related substances, the chromatogram
obtained with solution (2) shows a peakwith the same

Action and use
Dopamine receptor antagonist; antiemetic.

Metoclopramide Tablets

DEFINlTION
Metoclopramide Tablets contain Metoclopramide
Hydrochloride Monohydrate.

The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of anhydrous metoclopramlde hydrochloride,
C,~"CIN,02>HCI

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. In the test for Related substances the chromatogram
obtained with solution (2) shows a peakwith the same
retention time as the principal peak in the chromatogram
obtained with solution (3).
B. Shake a quantity of the powdered tablets containing me
equivalent of 50 mg of anhydrous merocloprarnlde
hydrochloride with 5 mL of water, filter and add to the
filtrate 5 mL of a 1% w/v solutionof
4-<!imethylaminobenzaltkhyde in 1M hydrochloric acid.
A yellowish-orange colouris produced.

Related substances
Protect the solutions from light. Carry out the method for
liquidchromaUJgraphy, Appendix III D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 0.1 g of anhydrous metoclopramide
hydrochloride with 20 mL of methanol for 5 minutes, filter
(Whatman GF/C filter paperis suitable) and add sufficient of
the mobile phase to produce 100 mL.
(2) Dilute I volume of solution (I) to 200 volumes with the
mobile phase.
(3) 0.0005% wlv of metodopramide hydrochloride BPCRS in
the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with octatkcylsilyl silica gelfor chromaUJgraphy (I 0 pm)

____(SpherisorbOfxiLlssuitable). ---'''''''''"''-'''''''~'£.. ~ _
(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flow rateof 2 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 265 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

O.OIM sodium hexanesulfonate in a mixture of 40 volumes of
waterand 60 volumes of aatonitriJe, adjusted to pH 4.0 with
glacial acetic acid.

UMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions.
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retention time as that of metoprolo1 in the chromatogram
obtained with solution (3).

C. Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(1) Use the injection being examineddiluted, if necessary,
with sufficient of the mobile phase to producea solution
containing 0.1% wlv of Metoprolol Tartrate.

(2) 0.2% wlv of potassium sodium (+)-tartrate in the mobile
phase.
(3) Mix I volume of solution (2) and 2 volumes of a solution
containing0.005% w/v ofjumaric acid in the mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with particles of silica the surface of which has been modified
by chemicaUy bonded amine groups (10 um) (Uchrosorb
NH2 is suitable).

(b) Use Isocratic elution and me mobile phase described
below.
(c) Use a flow rateof 2 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength 0£210 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

1% wlv of sodium chloride in a mixture of 25 volumes of
methanol and 75 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated peaks.

CONFIRMATION

The chromatogram obtainedwith solution (1) shows a peak
with the same retention time as the principal peak in the
chromatogram obtainedwith solution (2).

TESTS
Acldity or alkalinity
pH, 5.5 to 7.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendixill D, using the following solutions.

----(-1)-Evaporate-a-volume-of-the-injeetion-containing-25-mg-of-
Metoprolol Tartrate to dryness at a temperature not
exceeding 400 and dissolve the residue in 5 mL of the mobile
phase.
(2) Dilute I volume of solution (I) to 20 volumes with
mobile phase and dilute 3 volumes of this solution to
50 volumes with the mobile phase.
(3) 0.005% wlv of metoprololtartrate BPCRS and 0.003% wlv
of metoprolol impun'ty A EPCRS in the mobile phase.

(4) Prepare the solution in a fume cupboard in the foUowing
manner if necessary (see limits below). Place an evaporating
dish 10 em in diametercontaining 10 mL of a 0.1% w/v
solution of metoprolol tartrate BPCRS in O.IM hydrochloric add
so that the surface of the solution is 5 cm from a lamp
emitting ultraviolet lightat (254 nm) for 6 hours. Dilute
1 volume of this solution to 50 volumes with the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with octadecylsilyl Sl1ica gelfor chromatography (5 pm) (Waters
Symmetry CI8 is suitable).
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(b) Use isoc~tic elution and the mobilephase described
below.
(c) Use a flow rateof 1 mL per minute.
(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of 280 om.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for three times the
retention timeof metoprolol.
When the chromatograms arerecorded underthe prescribed
conditions, the retention time of metoprolol is about
7 minutes, the relative retention of metoprolol impurity C is
0.3 and the relative retention of metoprolol impurity A is 0.7.

MOBILE PHASE

2 volumesof rrielhylamine, 3 volumes of orthopJwsphoric acid.
10 volumes of glacial acetic acid, 146 volumes of acetonitrile
and 810 volumes of a 0.39% w/v solution of ammonium
acetate.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
withsolution (3), the resolution factor between the peaksdue
to metoprolol and metoprolol impurity A is at least 6.0.

LIMITS

In the chromatogram obtained withsolution (1):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtainedwith
solution (2) (0.3%);

the sum of the areas of any secondary peaks is not greater than
1.7 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

If any of the abovelimits are exceeded, and if a sea:mdory
peakoccurswith a retention time of about 2 minutes
(metoprolol impurity C), then in the chromatogram obtained
with solution (1): divide the area of the peakcorresponding
to the principal peakin the chromatogram obtainedwith
solution (4) (metoprolol impurity C) by 10: this divided area
is not greater than the area' of the principal peakin the
chromatogram obtained with solution (2) (0.3%); the sum of
this dividedarea and the areas of any othersecondary peaks is
not greater than 1.7 times the area of the principal peak in
the chromatogram Qhlained_withsolution_(2J-(0.5%).

Disregard anypeakwith an area less than 0.17 times the area
of the principal peak in the chromatogram obtainedwith
solution (2) (0.05%).

ASSAY
Dilute a volumeof the injection containing 3 mg of
Metoprolol Tartrate to 20 mL withwater and measure the
absorbance of the resulting solution at the maximum at
274 om, Appendix II B. Calculate the content of
(ClsH25N03)2,C.tH606 from the absorbance obtained with a
0.015% wlv solution of metoproiol tartrate BPCRS and from
the declared content of (C"H2,NO,h,C.H.O. in metoprolol
tartrate BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph includethose listed under Metoprolol Tartrate,
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Metoprolol Oral Suspension
NOTE: This monograph has been develuped to wuer unli«-nsed
fonnulations.

Action and use
Beta-adrenocepror antagonist.

DEFINTI10N
Metoprolol Oral Suspension is a suspension of Metoprofol
Tartrate in a suitable vehicle.
The oralsuspension complies with the requirements statui under
OralLiquids and with thefollawing requirements. Where
appropriate~ theoralsuspension alsocomplies with the
requirements statedunder Unlicensed Medicines.

Content of metoprolol tartrate, (CISH,,NO,),,CJI.O.
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions in methanol.
(1) Shake a quantity of the oralsuspensioncontaining 50 mg
of Metoprolol Tartrate with 20 mL and shake.Dilute to

100 mL and mix.
(2) 0.05% w/v of meroprolol tartrate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelF254 (Mercksilicagel 60 F2 54

plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Place the plate in a tank containing 2 beakers each of
which contains 30 mL of IBM ammonia, saturated with
vapour from the mobile phase and develop to 15 em.
(e) After removal of the plate,dry in air, expose to iodine
vapour for at least 15 hoursand examineunder ultraviolet
light (254 nm).

MOBILE PHASE

1 volumeof methanol and 4 volumesof ethylacetate.

CONFIRMATION

The principal spot in the chromatogram obtained with
____solutionjl) corresponds to.that in the chromatogJ~ __

obtained with solution (2).

B. In the Assay, the retention time of the principal peakin
me chromatogram obtained with solution (1) is similar to
thatof the principal peakin the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 3.6 to 4.6, Appendix V L.

Dissolution
The requirement statedunder Unlicensed Medicines, Oral
Suspensions does not apply to Metoprolol Oral Suspension.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the foUowing solutions prepared
immediately beforeuse in mobile phaseA.
(1) Dispersea quantity of the oral suspension with sufficient
of the mobilephase to producea solution containing
0.2% w/v of Metoprolol Tartrate and IiIrer (a 0.45-~m PTFE
filter is suitable).
(2) Dilute I volume of solution (I) to 20 volumes and dilute
3 volumes of thissolution to 50 volumes.

2022

(3) Dilute I volume of solution (2) (0 3 volumes.

(4) 0.003% wlv of metoprolol impurity A EPCRS and
0.005% wiv of metoprolol tartrate BPCRS.
(5) Prepare the solution in a fume cupboard in the following
manner (generation of impurity C). Place an evaporating dish
10 em in diameter containing 10 mL of a 0.1% wlv solution
of metoprolol tartrate BPCRS in O.IM hydrochloric acidso that
the surface of the solution is 5 ern from a lamp emitting
ulrraviolerlight (254 nm) for 6 hours. Dilute I volume of this
solution to 50 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (15 em x 4.6 mm) packed
with octadecylsiJyl silica gd for chromatography (5 urn) (Wate",
Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of J mL per minute.
(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of 280 run.

(I) Inject 20 ~L of each solution.

When the chromatograms are recorded under the prescribed
conditions) the relative retentions with reference to
metoprolol (retention time) about 7 minutes) are :
impurity H, about 0.3; impurity CJ about 0.4; impurity G,
about 0.45; impurity FJ about 0.7; impurity A, about 0.8;
impurity JJ about 1.4j impurity DJ about 1.6; impurity EJ

about 1.8; impurity B, about 2.

MOBILE PHASE

Mobr7e phase A 2 volumes of triethylamineJ 3 volumes of
onlwphosphonc acid, 10 volumes of glacial acetic acid,
146 volumes of acetonitrile and 810 volumes ofa 0.48%w/v
solutionof ammonium acetate.
Moln7e phase B acetonitrile.

Time (MInutes) Mobile phase A Mobile phase B Comm.ent
r/. vlv) ('Yo vlv)

0-20 100 0 eocratic

20-30 100 .....25 0 ..... 75 linear gradient

30-31 25..... 100 75 .....0 linear gradient

31-40 100 0 re-equilibration

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
withsolution (4), the resolution between the peaks due to
metoprolol and metoprolol impurity A is at least 6.0.

UMITS

Identify anypeak in the chromatogram obtainedwith
solution (I) due to impurity C using the chromatogram
obtained with solution (5) and multiply the area of any such
peakby the following correction factor: 0.1.
In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtainedwith
solution (2) (0.3%);

the sum of the areas of any secondary peaks is not greater than
1.7 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an area less thanthe area of the
principal peak in the chromatogram obtainedwithsolution
(3) (0.1%).
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Action and use
Beta-adrenoceptor antagonist.

Metoprolol Tartrate Tablets

IDENTIFICATION
A. Mix a quantity of the powdered tablets conraining 50 mg
of Metoprclol Tartrate with 25 mL of water, add 2 mL of
5M ammonia, extract with 20 mL of dichloromethane, filter the
dichloromethane layer through anhydrous sodiumsulfare, wash
the filter with 10 mL of dkhloromethane and evaporate the
combined filtrate and washings to dryness using a rotary
evaporator, using gentle heat if necessary. Cool the residue to
_18 0 for 30 minutes and allow to wann to room temperature.
The infrared absorption spectrum of the residue, Appendix ITA,
is concordant with the reference spectrum of metoprolol
(RS 228).

B. Carry out the method for rhin-Iayer chromarography,
Appendix III A, using the following solutions.

(I) Shake a quantity of the powdered tablets containing 0.5 g
of Metoprolol Tartrate with 15 mL of muhano/ for 1 hour,
add sufficient methanol to produce 25 mL and mix. Filter

ASSAY
Carry out Ute method for liquid-chromatography,
Appendix ill D, using the following solutions prepared
immediately before use in the mobile phase.

(I) Dilute a weighed quantity of the oral suspension
containing 10 mg of MetoprololTartrate to 100 mL.

(2) 0.01% wlv of metoprolol tartrate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a srainless steel column (2~ ern x 4.6 mm) packed
with oetad«ylsiJyl silica gelfor chromatography (10 urn)
(~Bondapak CIS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below. '

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 223 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

40 volumes of methanoland 60 volumes of a solution
containing 0.0174% w/v of anhydrous sodium autate,
0.204% wlv of sodiumpentanesulfonate monohydrate and
0.128% vlv ofglacial acetic add.

DETERMINATION OF CONTENT

Determine the weightper mL of the oral suspension,
Appendix V G, and calculate the content of (CI5H25N03h,
C4H606, weight in volume, using the declared content of
(C15H2,NO,)"C,H.O. in metoprolol tartrate BPCRS.

IMPUlUTIES
The impurities limited by the requirements of this
monograph include impurities A, B, C, D, E, F, G, H and J
listed under Metoprolol Tartrate.

through a glass microfibre filter (Whannan GFIF is suitable)
and use the filtrate.

(2) 2.0% w/v of metoprolol tartrate BPCRS In methanol.

(3) 0.5% wlv of (+)-tartanc acid in methanol.

(4) Mix I volume of solution (I) with I volume of
solution (3).

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gd H precoared plare (Analtech Uniplare
plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 fILof each solution.

(d) Develop the plate to 5 em.

(e) ACrer removal of the plate, dry in air for about
10 minutes, dry in an oven at 1000 for 20 minutes and spray
the plate with a solution prepared in the following manner.
Dissolve 75 mg of bromocresol green and 25 mg of bromophenol
blue in 100 mL of absolute ethanol (solution A); dissolve
0.25 g of potassium permanganate and 0.5 g of sodium
carbonate in 100 mL of water (solution B); mix 9 volumes of
solution A and 1 volume of solution B and use immediately,

MOBILE PHASE

40 volwnes of anhydrous formic acidand 140 volumes of ether.

SYSTEM SUITABILITY

The chromatogram obtained with solution (1) closely
resembles the chromatogram obtained with solution (2).
The lest is not valid unless the chromatogram obtained with
solution (4) shows two clearly separated principal spots; the
spot of lower Rf value is purple and the spot of
higher Rf value, which is a single, compact spot, is yeUow.

CONFIRMATION

In the chromarogram obtained with solution (I) the spot
with the higher Rf value corresponds to the spot in the
chromatogram obtained with solution (3).

Related substances
Carry out rhe method for liquidchromatography,
Appendix m D, using the foUowing solutions.

(I) Shake a quantity of the powdered tablets containing 0.5 g
of Meroprolol Tarrrare with 20 mL of ehlorofonn for

DEFINITION 10 minutes, centrifuge, remove and retain the supernatant
____A-leroproloLTartrate_Tablets_contain_Metoprolol_Tartrate._ - - -layer.-Extract-the-residue-with-a-further-20-mlrquantlryof-r- -- -------

The lablets comply with the requirements statedunder Tablets and chloroform, centrifuge and remove the supernatant layer.
with 'he following requirements. Evaporate the combined chlorofonn extracts to dryness at

Content ofmetoprolol tartrate, (CuHzsN03)z,C4H606 ambient temperature, add sufficient mobile phase to produce
95.0 to 105.0% of the stated amount. 25 mL and mix. Dilute 5 volumes of this solution to

20 volumes with the mobile phase, mix and filter.

(2) Dilute I volume of solution (I) to 20 volumes with the
mobile phase and dilute 3 volumes of this solution to
50 volumes with the mobile phase.

(3) 0.005% wlv of metoprolol tartrate BPCRS and 0.003% wlv
of metoprolol impurityA EPCRS in the mobile phase.

(4) Prepare the solution in a fume cupboard in the following
manner if necessary (see limits below). Place an evaporating
dish 10 ern in diameter containing 10 mL of a 0.1 % wlv

. solurion of metoprolol tartrate BPCRS in O.IM hydrochloric acid
so that the surface of the solution is 5 em from a lamp
enritring ultraviolel light at (254 nm) for 6 bours. Dilure
1 volume of this solution to 50 volumes with the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a srainless steel column (15 em x 4.6 mm) packed
with oaade<ylsiJyI silica gd for chromatography (5 urn) (Waters
Symmetry CIS is suitable).
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(b) Use isocratic elution and the mobile phase described
below.
(e) Use a flow rate of 1 mL per minute.

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 280 run.

(I) Inject 20 ul, of each solution.

(g) Allowthe chromatography £0 proceed for three times the
retention time of metoprolol.
When the chromatograms arerecorded under the prescribed
conditions, the retention time of metoprolol is about
J0 minutes, the relative retention of rnetoprolol impurity C is
0.3 and the relative retention of metoproJol impurity A is 0.7.

MOBILE PHASE

2 volumes of triethylamine, 3 volumes of orthophosphom arid,
10 volwnes of gkuialacetic add, 146 volumes of acetonitrile
and 810 volumes of a 0.39% w/v solution of ammonium
acetate.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution factor betweenthe peaksdue
to metoprolol and metoprolol impurity A is at least 6.0.

UMITS

In the chromatogram obtainedwith solution (1):
the area of any serondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.3%);

the sum of the areas of any secondary peaks is not greater than
1.7 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.5%).

If any of the above limits areexceeded, and if a secondary
peak occurswith a retention time of about 2 minutes
(metoprolol impurity C), then in the chromatogram obtained
with solution (I): divide the area of the peak corresponding
to the principal peakin the chromatogram obtained with
solution (4) (metoprolol impurity C) by 10: this divided area
is not greater than the areaof the principal peak in the
chromatogram obtained with solution (2) (0.3%); the sum of
this divided area and the areas of any othersecondary peaks is
not greater than l.7 times the area of the principal peak in

----the-chromatogram~obtained-with~solution_(2)-(0.5%).

Disregard any peakwith an area less than 0.17 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Weigh and powder 20 tablets. Add to a quantity of the
powdered tablets containing 75 mg of Metoprolol Tartrate
l50 mL of absolute ethanol, shake with the aid of ultrasound
for 15 minutes, allow to cool, add sufficient absolute ethanol
to produce 200 mL and filter (Whaman GF/C paper is
suitable). To 20 mL of the filuate add sufficient absolUUl
ethanol to produce 50 mL and measure the absorbance of the
resulting solution at the maximum at 274 nm,
Appendix II B. Calculate the content of (C 15H"NO,)",

C.H.O. from the absorbance obtained with a 0.015% wlv
solution of metoprolol tarmue BPCRSin absolute ethanol and
from the declared content of (C,,H,,NO,),,C.H.O. in
merqpro/ol 'a....a,. BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underMetoprolol Tartrate.
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Metoprolol Tartrate Prolonged-release
Tablets
Prolonged-release Metoprolol Tartare Tablets
Meropro/ol Tanra'" Proionged-..lease Tablets from differen'
manuftu:turen, whilst complying with the requirements of the
monograph, are not interchangeable unless otherwise justified and
authorised.

Action and use
Beta-adrenoceptor antagonist.

DEFINITION
MetoprololTartrate Prolonged-release Tablets contain
Metoprolol Tartrate. They are formulated so that the
medicament is released overa period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Metoprolol Tartrate. The dissolution
profile reflects the invivo performance which in tum is
compatible with the dosageschedulerecommended by the
manufacturer,

The tablets comply wilh the requi..ments Stared under Tabkts and
with 'he following requirements.

Content of metoprololtartrate, (C.,H,,NO,),,C.,H.O.
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Mix a quantity of the powdered tablets containing 50 mg
of Metoprolol Tartrate with 25 mL of wa",r, add 2 mL of
5M ammonia, extract with 20 mL of dichloromethane, tilter the
dichloromethane layer through anhydrous sodium sulfatt, wash
the filter with 10 mL of dichloromethane and evaporate the
combinedfiltrate and washings to dryness using a rotary
evaporator, using gentleheat if necessary. Cool the residue to
_180 for 30 minutes and aUow to warm to room temperature.
The infrared absorption spe.crrnm of the residue, Appendix II A,
is concordant with the reference spectrum of metoprolol
(RS 228).

B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing 0.5 g
of Metoprolol Tartrate willi 15 iiiL of methanolIorTli"ou"'r·,--=-------1
add sufficient methanol to produce 25 mL and mix. Filter
through a glass microfibre filter (Whatman GFIF is suitable)
and use the filtrate.
(2) 2.0% wlv of mewpro/o/ larlmteBPCRS in methanol.
(3) 0.5% wlv of (+)-tartaric acid in methanol.
(4) Mix I volume of solution (I) with I volume of
solution (3).

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gelH precoated plate (Analtech Uniplate
platesaresuitable).
(h) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 5 ern,
(e) Afterremoval of the plate,dry in airfor about
10 minutes, dryin an oven at lOO° for 20 minutes and spray
the plate with a solutionprepared in the following manner.
Dissolve 15 mg of bromocresol green and 25 mg of bromqphenol
blue in 100 mL of absolut< ethanol (solution A); dissolve
0.25 g of potassium permanganate and 0.5 g of sodium
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carbonate in 100 mL of water (solution B); mix 9 volumes of
solution A and I volume of solution B and use immediately.

MOBILE PHASE

40 volumes of anhydrous lonnie acid and 140 volumes of ether.

SYSTEM SUITABILITY

The chromatogram obtained withsolution (1) closely
resembles the chromarogram obtained with solution (2).
The test is not valid unless the chromatogram. obtained with
solution (4) shows two clearly separated principal spots; the
spot of lower Rf value is purple and the spot of
higher Rf value, which is a single, compact spot, is yellow.

CONFIRMATION

In the chromatogram obtained withsolution (1) the spot
with me higher Rf value corresponds to the spot in the
chromatogram obtained with solution (3).

Related substances
Carry out the method for liquidchromatography,
AppendixIII D, using the following solutions.
(I) Shake a quantity of the powdered tablets containing 0.5 g
of Metoprolol Tartrate with 20 mL of chloroform for
10 minutes, centrifuge, remove and retain the supernatant
layer. Extract the residue with a further 20 mL quantity of
chloroform, centrifuge and remove the supernatant layer.
Evaporate the combinedchloroform extracts to dryness at
ambient temperature, add sufficient mobilephase to produce
25 mL and mix. Dilute 5 volumes of this solution to
20 volumes with mobile phase,mix and filter.
(2) Dilute 1 volume of solution (I) to 20 volumes with
mobile phase and dilute3 volumes of this solution to
50 volumes with mobile phase.
(3) 0.005% wlv of metoproWl'artrate BPCRS and 0.003% wlv
of metoprolol impurity A EPCRS in the mobile phase.

(4) Prepare the solution in a fume cupboard in the following
manner if necessary (see limits below). Place an evaporating
dish 10 em in diameter containing 10 mL of a 0.1% wlv
solution of meloprolol,arrrate BPCRS in 0.1Mhydrochloric acid
so that the surface of the solutionis 5 em from a lamp
emitting ulrraviolelligh, a' (254 nm) for 6 hours. Dilute
I volume of this solution to 50 volumeswith the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (lS em x 4.6 mm) packed
with acuulecylsi/y1 silica gelfor chromalography (5 JUlI) (Waters
Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 280 nm.'

(I) Inject 20 pL of each solution.

(g) Allow the chromatography to proceed for three times the
retention timeof metoprolol. When the chromatograms are
recorded underthe prescribed conditions the retention time
of metoprolol is about 7 minutes, the relative retention of
metoprololimpurity C is 0.3 and the relative retention of
metoprolol impurity A is 0.7.

MOBILE PHASE

2 volumes of lri~hylamine, 3 volumes of orthophosphori, add,
10 volumes of glacial acetic acid, 146 volumes of aceronilrile
and 810 volumesof a 0.39% wlv solution of ammonium
acetate.

Metronidazole Preparations 111-993

Metronidazole Gel
Action and use
Imidazole antibacterial.

DEFINITION
Metronidazole Gel containsMetronidazole in a suitable
water-soluble basis.
The gelcomplies with the requirements staledunderTopical Semi
solid Preparations and wi,h thefollowing requirements.

Content ofmetronidazole, C6H9N303
92.5 to 107.5% of the stated amount.

IDENTIFICATION
In the Assay, me retention time of the principal peak in the
chromatogram obtained with solution (1) corresponds to mat
in the chromatogram obtainedwithsolution (2).
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(b) Use lsocraric elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.5 ml per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 240 run.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

3 volumes of methanol and 97 volumes of 0.005M potassium
dihydrogen orthophosphate, the pH of the mixture being
adjusted to 4.0 with orthophosphoric acid

DETERMINATION OF CONTENT

Calculate the content of C.,H.N,O, in the gel using the
declared content of C.H,N,O, in metrom'dazole BPCRS.

Metronidazole Infusion
Metronidazole Intravenous Infusion

Action and use
Imidazole antibacterial.

DEFINITION
Metronidazole Infusionis a sterile solutioncontaining
Metronidazole. It is supplied as a ready-to-use solution.
The infusion romplie.s with the requirements stated under
Parenteral Preparations and with thefollowing requiremenrs.

Content of metronidazole, C~gN303
95.010 1l0.0% of the stated amount,

CHARACTERISTICS
An almost colourless to pale yeUow solution.

MOBILE PHASE

1 volume of warer, 10 volumes of ezhanol (96%), 10 volumes
of dielhylamirce and 80 volumes of dichlorome!han~

LIMITS

Any secondary spot corresponding to 2-methyl-5
nirroimidazole in the chromatogram obtained with solution
(1) is not more intense than the spot in the chromatogram
obtained with solution (2) (0.5%).

ASSAY
Carry oUI the method for IUjuid chromatography,
Appendix ill D, using the following solutions.

(I) Dissolve a quantity of the gel in methanol (8".4) to
producea solutioncontaining 0.030% wlv of Metronidazole.
(2) 0.375% wlv of metronidazole BPCRS in methanol (8%).
Dilute 2 volumes of this solution to 25 volumes with warer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 em x 4.6 mm) packed
with end-eapped oClade<y/sily1 silicagelfor chromarography
(3 pm) (Sphertsorb ODS 2) is suitable

TESTS
Acidity
pH, 4.5 to 6.0, Appendix V L.

Nitrite
Disperse 1.0 g of the gel in sufficient water to produce
100 mL. To 40 mL of the solution add 2 mL of sulfam7ic
acidsolution, 2 mL of aminonaphthalenaulJom'c acid solution
and sufficient water to produce 50 mL. Allow to standat
room tempe rature for 1 hour. Measure the absorbance of the
resulting solution at me maximum at 524 run,
Appendix D B, using in the reference cell a solutionprepared
by treating 40 mL of water in the same manner, beginning at
the words 'add 2 mL of sulfanilic add so/mum . . . '.
The absorbance is not greater man thatobtainedby repeating
the procedure using I mL of nitrite standard solution (20 ppm)
diluted to 40 mL with water and treated at the same time
and in the same manner, beginning at the words <add 2 mL
of sulfanilic addsolution . . . ' (50 ppm, calculated with
reference to the gel).

2-Methyl-S-nltroimldazole
Carry out the method for thin-layer chromarography,
Appendix III A, using the following solutions.
(I) Shake for 1 hour a quantity of the gel containing 45 mg
of Metronidazole with 150 mLof methanol, filler, evaporate
the filtrate to dryness and dissolve the residue in 10 mL of a
mixture of equalvolumesof dkhloromethane and methanol.
(2) 0.0023% wlv of 2-me!hyl-5-nitroimidazole BPCRS in a
mixture of equal volumes of didrloromethane and methanol

CHROMATOGRAPHIC CONplTIONS

(a) Use as the coating silica gelFZS4' (Merck silica gel 60 Fm
plates are suitable)

(b) Use the mobile phase as described below.
(c) Apply 20 ~L of each solution. IDENTIFICATION
(d) Develop the plate to 15 ern. Shake a volume of the infusion containing 0.1 g of

Metronidazole with 9 g of sodium chloride for 5 minutes,add
(e) Afterremoval of the plate,dry in airand examine under 20 mL of acetone, shake for a further 5 minutesand allow to
ul'raviole! ligh' (254 nm). Spray with tiranium(Ju) chloride I E I th ltd The f ,....redsepara e. vapora e e upper ayer 0 ryness, e InJUf
solution and heat at 110° until the blue-grey colour absorption spearum of the residue, Appendix IT A, is
disappears, cool and spray witha 1% wlvsolution of fast concordant with the reference spectrum of metronidazole
blue B saltfollowed by a mixture of 2 volumes of (RS 229)
IBM ammonia, 3 volumes of water and 5 volumesof ethanol .

~---(96%);---~----~------------_~__TESTS _
Acidity
pH, 4.5 10 6.0, Appendix V L.

Related substances
Carry out the test described underMetronidazole Tablets
but preparing solution (2) in the following manner. Dilute a
suitable volume of the infusion with sufficient mobilephase
to produce a solution containing 0.1%wlv of Metronidazole.
In the chromatogram obtainedwith solution (2) the area of
any secondary peak is not greater than the area of the peak
due to 2-methyl-5-nitroimidazole in the chromatogram
obtained with solution (I) (0.5%).

Nitrite
To a volume of me infusion containing 2.5 mg of
Metronidazole add 40 mL of water, 2 rnL of sulfanilic acid
solution, 2 mL of aminonaphthalenesulfonic acidsolution and
sufficient water to produce 50 mL. Allow to standat room
temperature for 1 hour. Measure the absorbance of the
resulting solution at the maximum at 524 nm,
Appendix II B, using in the reference cell a solutionprepared
by treating 1 mL of water in the same manner, beginning at
me words 'add 40 mL... •. The absorbance is not greater
man that obtained by repeating the procedure using 1 mLof
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to produce 250 mL Dilute 1 volume to 10 volumes wlrh
methanol (60%).

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 em x 4.6 mm) packed with
oetaduylsilyl sih'ca gelfor chromatography (5~m) (Spherisorb
ODS I is suitable), (b) as the mobile phase with a flow rate
of 1.0 mL per minute a mixture of 40 volumes of a
1.25% wlv solution of ammonium acetau, adjusted to pH 7.0
with dilute acetic add or diluteammonia R I, as appropriate,
and 60 volumes of memanoland (c) a detection wavelength
of31O nm.

In the chromatogram obtained with solution (1) the area of
any peak corresponding ro metronidazole is not greater man
the area of the principal peak in the chromatogram obtained
with solution (2) (1%).

ASSAY
Carry out the method for liquidchromatography)
Appendix m D, using the following solutions. For solution
(1) mix a quantity of the oral suspension containing the
equivalent of 200 mg of metronidazole with 150 mL of
methanol, add sufficient water, with mixing and cooling, to
produce 250 ml., mix. and centrifuge. Dilute 1 volume to
10 volumes with methanol(60%). For solution (2) dissolve
62.5 mg of metronidazole benzoate BPCRS in I mL of
dimethylformamide and 30 mL of methanol and add sufficient
water, with mixing and cooling) to produce 50 mL. Dilute
I volume to 10 volumes with methanol (60%).

The chromatographic procedure described under the test for
Metronidazole may be used.

Determine the weightpermL of the oral suspension,
Appendix V G, and calculate the content of C6H9N303,
weight in volume, using the declared content of C~9N303
in metronidazole benzoate BPCRS.

STORAGE
Metronidazole Oral Suspension should be protected from
light.

LABELLING
The quantity of active ingredient is stated in terms of me
equivalent amount of metronidazole.

Metronidazole Suppositories
Action and use
Imidazole antibacterial.

DEFINITION
Metronidazole Suppositories contain Metronidazole in a
suitable suppository ~asis.

The suppositories comply W1ih me requirements statedunderReaal
Preparations and wim thefollowing requirements.

Content of metronidazole, CJIgN303
92.5 to 107.5% of the stated amount.

IDENTIFICATION
Dissolve a quantity of the suppositories containing 0.5 g of
Metronidazole as completely as possible by heating with
30 mL of petroleum spirit (boiling range, 4(f' to 6fJ') on a water
bath. Filter) wash the residue with the same solvent and dry
at 100°. The infrared absorption spectrum of the residue,
Appendix II A, is concordant with the reference spectrum of
Metronidazole. (RS 229).

nitrite standardsolution (20 ppm) treated at the same time and
in the same manner, beginning at the words 'add 40 mL of
water. . . • (0.8%) calculated with reference to the content of
metronidazole).

Bacterial endotoxins
Carry out the testfor bacterial endotoxias, Appendix XN C.
Dilute the infusion) if necessary, with water BET [Q give a
solution containing 5 mg per mL (solution A).
The endotoxin limit concentration of solution A is 3.5 IV
permL

ASSAY
Dilute a volume of the infusion containing 50 mg of
Metronidazole to 100 mL with O.IMhydrochlonc acid. Dilute
10 mL of the resulting solution to 250 mL with
O.IM hydrochloric acid and measure the absorbance of the
resulting solution at the maximum at 277 nm,
Appendix 11 B. Calculate the content of CoH.N,O, taking
375 as the value of A(l%) I em) at the maximum at
277 nm.

STORAGE
Metronidazole Infusion should be protected from light.

LABELLING
The label states that solutions containing visible solid
particles must not be used.

Metronidazole Oral Suspension
Action and use
Imidazole antibacterial.

DEFINITION
Metronidazole Oeal Suspension is a suspension of
Metronidazole Benzoate in a suitable flavoured vehicle.
The oralsuspension wmplies with the requirements staid under
Oral Liquidsand with thefollowing requirements.

Content of metrcnidazole, C6H~303
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Mix a volumeof me oral sus~nsion contain!!!g-'th.".e-o _
equivalent of 200 mg of metronidazole with 20 mL of water,
filler under partial vacuum and wash me residue with three
1D-mL quantities of water (Whaonan GF/C filter paper is
suitable). Dissolve the residue as completelyas possible in
10 mL of aterone, filter and evaporate the filtrate to dryness.
The infrared absorption spectrum of the residue after drying at
60°, Appendix II A, is concordant with the reference spectrum
of metronidazole benzoate (RS 408). Examine as discs
prepared using potassium bromide.

TESTS
Acidity
pH, 5.0 to 6.5, Appendix V L.

Metronidazole
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions. For solution
(1) mix a quantity of the oral suspension containing the
equivalent of 200 mg of metronidazole with 150 mL of
methanol, add sufficient water, with mixing and cooling, to
produce 250 mL, mix and centrifuge. For solution (2)
dissolve 20 mg of metronidazole BPCRS in 150 mL of
methanol and add sufficient water, with mixing and cooling,
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TESTS
Related substances
Carryout the method for liquid chromatography,
Appendix m D, using the following solutions.
(1) Melt a quantity of the suppositories containing 0.25 g of
Metronidazole using gentleheat, allow to cool and dissolve
as completely as possible in 20 mL of petroleum spinl (boiling
range, 4ff to 6fF) by wanningon a water bath. Filter, wash
the residue with petroleum spirir (boiling range, 41f to 61f), dry
in a current of airand dissolve in 250 mL of the mobile
phase.
(2) 0.00050% wlv of 2-merhyl-5-nitroimidazole BPCRS in the
mobilephase.
(3) 0.00050% wlv of Z-melhyl-5-nitroimidazole BPCRS in
solution (I).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with o<tadecylsily/ silica gelfor chromarography (10 pm}
(Spherisorb ODS 1 is suitable).

(b) Use isocratic elutionand the mobilephasedescribed
below.
(e) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 315 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

30 volumes of methanol and 70 volumes ofO.OIMpolassjum
dihydrogen orthophosphare. .
In the chromatogram obtained with solution (3) adjust the
sensitivity so that the height of the peak due to 2-methyl-5
nitroimidazole is about 50% of full-scale deflection.

SYSTEM SUITABIUTY

Measure the height (a) of the peak due to 2-methyl-5
nitroimidazole and the height (b) of the lowest pan of the
curve separating thispeak from the principal peak. The test
is not valid unless a is greater than lOb.

LIMITS

In the chromatogram obtained withsolution (I):

_________ the-.J1~!L9f anysecondaryM5!k is not ~ater than the area of
the peakdue to 2-methyl-5-nitroimidazole in the
chromatogram obtained with solution (2) (0.5%).

ASSAY
Weigh five suppositories, melt together by warming and allow
to cool, stirring continuously until the massis set. To a
quantity containing 0.5 g of Metronidazole add 60 mL of
anhydrous acetic acid, previously neutralised to
I-naphtholbenzein solurion with 0.1M perchloric acid VS, warm
gently untilmelted, continue to heat for 30 minutes and
shake for ~~ minutes. Cool and carry out Method I for non
aqueous titration, Appendix VITI A, using I-naphlholbenzein
solution as indicator. Each mL of O.lM perc.hlon·, add VS is
equivalent to 17.12 mg of CoR.N,O,.

STORAGE
Metronidazole Suppositories should be protected from light.

2022

Metronidazole Tablets
Action and use
Imidazole antibacterial.

DEFINITION
Metronidazole Tabletscontain Metronidazole.
The tablets comply with therequirements statedunder Tablets and
with thefollowing requirements.

Content of metronidazole, C6H~303
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.1 g
of Metronidazole with 40 mL of chloro/omJ for 15 minutes,
filter and evaporate the filtrate to dryness. The infrared
absorption spectrum of the residue, Appendix IT A, is
concordant with the reference spectrum of metronidazole
(RS 229).
B. Shake a quantity of the powdered tablets containing 0.2 g
of Metronidazole with 4 mL of O.5M sulfuric acidand filter.
To the filtrate add 10 mL of picric acidsolution RI and aUow
to stand. The melting poimof the precipitate, after washing
with water and drying at 105°, is about 150°, Appendix V A.

C. Heat a quantity of thepowdered tablets containing 10 mg
of Metronidazole on a water bathwith 10 mg of zincpowder,
1 mL of water and 0.25 mL of hydrochloric acidfor
5 minutes, cool in ice, add 0.5 mL of sodium nitn·te solution
and remove the excess of nitrite with suI/amit. acid.
Add 0.5 mL of Z-naphrhol solution and 2 mL of 5M sodium
hydroxide. Anorange-red colour is produced.

TESTS
Related substances
Carry out the method for liquid chromarography,
Appendix III D, using the following solutions. Solution (I)
contains 0.00050% wlv of Z-merhyl-5-nitroimidazole BPCRS in
the mobile phase. For solution (2) shake a quaariry of the
powdered tablets containing 0.2 g of Metronidazole with
100 mL of the mobilephase for 5 minutes, dilute to 200 mL
with themobile phase,filter and use the filtrate. Solution (3)
contains 0.00050% wlv of Z-merhyl-5-nitroimidazole BPCRS in
solution (2).
The-chromatographic-procedure--may-be-carried-out·using--- - -- - - -.---- 
(a) a stainless steel column (20 cm x 4.6 mm) packed with
oCladecylsilyl siliro gelfor chromatography (10 um} (Spherisorb
ODS 1 is suitable), (b) a mixture of 30 volumes of merhanol
and 70 volumes of O.OIM potassium dihydrogen orthophosphate
as the mobile phase with a flow rate of I mL per minuteand
(c) a detection wavelength of 315 nm. Record the
chromatograms for 3 times the retention timeof the principal
peakin the chromatogram obtained with solution (2).
Adjust the sensitivity so that the heightof the peak due to
2-methyl-5-nirroimidazole in the chromatogram obtained
with solution (3) is about 50% of full-scale deflection.
Measure the height (a) of the peak due to 2-methyl-5-
nitroimidazole and the height (b) of the lowest pan of the
curve separating thispeak from the principal peak. The test
is not valid unless a is greater than lOb.
The area of anysecondary peak in the chromatogram obtained
withsolution (2) is not greater than the area of the peakdue
to 2-methyl-5-nitroimidazole in the chromatogram obtained
with solution (I).

ASSAY
Weigh and powder 20 tablets. Transfer a quantity of the
powder containing 0.2 g of Metronidazole to a sintered-glass
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crucibleand extract with six 10 mL quantities of hot acetone.
Cool, add to the combined extracts 50 mL of acetic anhydride
and 0.1 mL of a 1% wiv solution of bri71iam green in
anhydrous acetic add and titrate with O.lM perchkJric acid VS
to a yeHowish-green end point. Repeat the operation without
the powdered tablets. The difference between the titrations
represents the amountof perchloric acidrequired. EachmL
of O.lMperchlone acid VS is equivalent to 17.12.mg of
C.H.N,O,.

Metyrapone Capsules
Action and use
Jl-Bcta hydroxylase inhibitor; inhibition of the formation of
corticosteroids.

DEFINITION
Metyrapone Capsules contain Metyrapone.

Thecapsules comply with the requirements slatedunder Capsules
and with thefollowing requirements.

Content of metyrapone, C•..u•..N'20
95.0 (0 105.0%of the stated amount.

IDENTIFICATION
A. The infrared absorption spectrum of lite contents of the
capsules, Appendix IT A, is concordant with reference spectrum
2 of metyrapone (RS 231).

B. To a quantity of the contents of the capsules containing
50 mg of Metyrapone add 5 mL of O.5M sulfuric acidand
0.2 mL of potassium tetraiodomercurate solution. A cream
precipitate is produced.

TESTS
Related substances
Carry out in subduedlight the method for thin-layer
chromatography, Appendix ill A, using the following
solutions.
(1) Dissolve a quantity of the contentsof the capsules
containing 0.5 g of Metyrapone in 10 mL of chlorofann.
(2) Dilute 1 volume of solution (I) to 500 volumes with
chloroform.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelGFZ54·

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, allow it to dry in airand
examine under ultraviolet light (254 nm).

MOBILE PHASE

5 volumes of B.5M ammonia, 5 volumesof water and
90 volumes of propan-2-o1.

LIMITS

Any sea:mdary spot in the chromatogram obtainedwith
solution (1) is not more intense than the spot in the
chromatogram obtained withsolution (2) (0.2%).

ASSAY
Weigh 10 capsules. Open the capsules carefully without loss
of shell material, express as much of the contents as possible
and reserve the expressed material. Wash the shells with
ether, discard the washings, allow the shells to standat room
temperature for about 5 minutes and weigh. The difference
between the weights represents the weight of the total

Mexiletine Preparations 111-997

contents. Dissolve a quantity of the contents containing O. J g
of Metyrapone in 40 mL ofO.lM hydrochloric acidand add
sufficient O.IM hydrochlori< acid to produce 100 mL. Dilute
5 mL to 50 mL with O.IM hydrochloric acidand dilute 5 mL
of this solution to 50 mL with O.IM hydrochloric acid.
Measure the absorbance of the resulting solution at the
maximum at 260 run,Appendix II B. Calculate the content
of C14H 14N20 in the capsules taking 500 as the valueof
A(l %, 1 cm) at the maximum at 260 run.

STORAGE
Metyrapone Capsules should be protected from light.

Mexi/eline Capsules.
Action and use
Class I antiarrhythmic; treatment of myotonia.

DEFINITION
Mexiletine CapsulescontainMexiletine Hydrochloride.
The capsules comply with the requirements naud under Capsules
and with thefollowing requirements.

Content ofmexiletine hydrochloride, C11H17NO,HCl

95.0 to 105.0% of the staled amount.

IDENTIFICATION
Shakea quantity of the contentsof the capsulescontaining
the 50 mg of Mexiletine Hydrochloride with 10 mL of
methanol for 15 minutes, filter (WhalInan GF/C filter paper is
suitable), evaporate to dryness on a rotary evaporator and dry
the residue at 105" for 2 hours. The infrared absorption
spearum of the dried residue,Appendix IT A, is concordant
with the reference spectrum of mexiJetine hydrochloride
(RS 233).

TESTS
Dissolution
Complywith the dissolution USt for tablets and capsules,
Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 2, [mating the paddle at 50 revolutions
per minute.
(b) Use 900 mL ofO.OIM hydrochloric acid, at a temperature
of 37°, as the medium.

PROCEDURE

After30 minuteswithdraw a sample of the medium and
filter. Dilute the filtrate with O.OIM hydrochloric acid, if
necessary, to give a solution expectedto contain0.02% wlv
of MexiletineHydrochloride. Measure the absorbance of this
solution, Appendix II B, at the maximum at 260 DDl, using
dissolution medium in the reference cell.

DETBR.,\UNATION OF CONTBNT

Calculate the total content of mexiletine hydrochloride,
CuH17NO,HCI, in the medium taking 11.6 as the value of
A(1%, I cm) at the maximum at 260 om.

UMITS

The amount of mexiletine hydrochloride released is not less
than 80% (Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) Mix, with the aid of ultrasound, a quantity of the
contentsof the capsules containing 0.2 g of MexiJetine
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Mianserin Tablets
Action and use
Monoamine reuptake inhibitor; retracycllc antidepressant.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities AJ Band C listed under
Mexiletine Hydrochloride.

DEFINlTION
Mianserin Tablets contain Mianserin Hydrochloride.
The tablets compOJ with the requirements stated under Tablets and
with thefollowing requirements.

Content ofmJanserin hydrochloride, C1sHzoN'z,HCl
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Shakea quantity of the powdered tablets containing
20 mg of Mianserin HydrocWoride with 10 mL or methanol,
filterand evaporate the filtrate to dryness. The infrared
absorption spectrum of the residue, Appendix Il AJ is
concordant with me reference spectrum of mianserin
hydrochloride (RS 234).

B. In the Assay, the chromatogram obtained withsolution
(2) shows a peakwith the same retention time as thatdue to
mianserin in the chromatogram obtained with solution (1).

C. The residue obtained in test A yields the reactions
characteristic of chloridesJ Appendix VI.

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix ill AJ using the following solutions prepared in a
mixture of 1 volume of 135M ammonia and 4 volumes of
methanol.
(1) Triturate a quantity of the powdered tablets containing
40 mg of Mianserin Hydrochloride with 2 mL of a mixture
of 4 volumes of methanol and 1 volumeof 135M ammonia
and centrifuge. Use the supernatant.
(2) Dilute I volume of solution (I) to 200 volumes.

(3) Dilute 2 volumes of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate, dry in a current of cold air for
5 minutes and then expose to iodinevapour for 20 minutes.

MOBILE PHASE

10 volumesof methanol and 90 volumesof dichloromethane.

liMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (0.5%) and not
more than two such spots aremore intense than the spot in
the chromatogram obtained with solution (3) (0.2%).

Disregard any spot with an Rf value lower than 0.15.

Hydrochloride with 10 mL of the mobile phase)filter
through a 0.4-~m glass microfibre filter (Whatman GF/C is
suitable) and use the filtrate.
(2) Dilute I volume of solution (I) to to volumes with the
mobile phase.
(3) 0.01% w/v of mexr7etine impurityC EPCRS and
0.08% wlv or 2,6-dimethylphenol (impurity A) in the mobile
phase. Mix 1 volume of this solution with 2 volumes of
solution (2) and add sufficient mobile phase to produce
100 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-<apped oaadecylsilyl silica gelfor chromarography
(5 urn) (!<romasil 100-5 CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 262 nm.

(I) Inject 20 tll- of each solution.

(g) For solution (I) allow the chromatography to proceed for
5.5 times the retention time of mexiletine.

MOBILE PHASE

35 volumes of solutionA and 65 volumes of methanol Rl.

Sduuon A Dissolve 11.5 g of anhydrous sodium tuetale in
500 mL of water, add 3.2 mL of glacial autic a<id, mix and
aUow to cool. Adjust the pH to 4.8 with glacial acetic acidand
add sufficient water to produce 1000 mL.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to mexiletine
(retention time about4 minutes) are: impurity CJ about 0.7
and impurity AJ about 1.8.

SYSTEM SUITABIliTY

The test is not valid unless, in the chromatogram obtained
withsolution (3)J the resolution between the peaksdue to
impurity C and mexiletine is at least 5.0.

LIMITS

In the chromatogram obtained with solution (1):

-- --_.-the area -of-any-peak-corresponding-to-impurity-A-is-not ---~~~:=~~:;==-=;--~="-';~=--;-~==
greater than 2.5 times the areaof the peakdue to impurity A
in thechromatogram obtainedwith solution (3) (0.1%);
the area of anypeakcorresponding to impurity C is not
greater than 20 times the area of the peak due to impurity C
in the chromatogram obtained with solution (3) (0.1%);

the area of any othersecondary peak is not greater thanhalf
the area of the peakdue to mexiletinein the chromatogram
obtained with solution (3) (0.1%).

The total impurity content is not greater than 0.5%. :,
Disregard anypeakwith an area less than 0.25 times the area
of the peakdue to mexiletine in the chromatogram obtained
with solution (3) (0.05%).

ASSAY
Weigh the contents of 20 capsules. r\1ix and powder if
necessary. Shake a quantity of capsulecontents containing
50 mg of Mexiletine Hydrochloride with 50 mL of
O.OIM hydrochloric acidfor 30 minutes. Dilute to 100 mL
with O.OIM hydrochloric acid and centrifuge. Measure the
absorbance of the supernatant liquid at the maximum at
260 DmJ Appendix n B. Calculate the content of CllHI7NOJ

HCI taking 11.6 as the value or A(I %, I em) at the
maximum at 260 nm.
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ASSAY
Weigh and powder 20 tablets. Carry out the method for gas
chromatography, Appendix III B. Use a 0.2% wlv solution of
rn"pheny/amine in toluene as the internal standard solution.
(I) Shake a quantity of the powdered tablets containing
60 mg of Mianserin Hydrochloride with 30 mL of
0.2M hydrochlori< acidfor I hour and liIter. To 10 rnL of the
liItrate add 3 rnL of 1Msodiumhydroxide and 10 rnL of
internal standard solution, mix for 5 minutes, centrifuge and
use the clearupperlayer.
(2) Add 3 mL of I M sodium hydroxide and 10 rnL of internal
standard solution to 10 mL of a solutioncontaining
0.2% wlv of mianserin hydrochloride BPCRS in
O.2M hydrochknic acid, mix for 5 minutes, centrifuge and use
the clear upper layer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica column (30 m x 0.32 mm) bonded
with a 0.25 11m liIm of phenyl(5)melhy/(95)polysiloxane (HP-5
is suitable).
(b) Use helium as the carrier gas at 1.0 mL per minute.

(e) Use isothermal conditions maintained at 255°.

(d) Use an inlet temperature of 280'.

(e) Use a flame ionisation detector at a temperature of 300°.

(I) Inject I ilL of each solution.

(g) Use a split ratio of 1:5.

When the chromatograms arerecorded under the prescribed
conditions the retention time of rriphenylamine relative to
mianserin (retention time about 5 minutes) is about 0.7.

SYSTEM SUiTABlUTY

The restis not validunless, in the chromatogram obtained
with solution (2), the resolution betweenthe peaksdue to
triphenylamine and mianserin is at least·10.

DETERMINATION OF CONTENT

Calculate the content of C1sH:wN2,HCl in the tablets using
the declared content of C1sH2oN2,HCI in miansetin
hydrochloride BPCRS.

STORAGE
Mianserin Tablets should be protected from light.

Miconazole Cream
Action and use
Antifungal azole.

DEFINITION
Miconazole Cream containsMkonazole Nitrate in a suitable
basis.
Thecream complies with the requirements staud under Topical
Semi-solid Preparations and withthejo/JQwing requirements.

Content of miconazole nitrate, ClsHI4Ct.N20,HN03
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Mix a quantity containing 40 mg of Miconazole Nitrate
with 20 rnL of a mixture of I volume of 1M",/june acid and
4 volumes of methanol and shakewith two 50 mL quantities
of hexane, discarding the organic layers. Make the aqueous
phase alkaline with 2M ammonia and extract with two 40 mL
quantities of chloro/onn. Combine the chloroform extracts,
shakewith 5 g of anhydrous sodium sulfate, filter and dilute
the liItrate to 100 mL with chloroform. Evaporate 50 mL to

Miconazole Preparations 111-999

dryness and dissolve the residuein 50 mL of a mixture of
1 volumeof 0.1M hydrochloric acidand 9 volumes of
methanol. The light absorption of the resulting solution,
Appendix II B, in the range 230 to 350 urn exhibits maxima
at 264, 272 and 280 urn.
B. In the Assay, the principal peak in the chromatogram
obtainedwith solution (I) has the same retention time as the
peakdue to miconazole in the chromatogram obtainedwith
solution (2).

TESTS
Related substances
Carry out the method for liqm·d chromatography,
Appendix III D, using the foUowing solutions. For solution
(1) shakea quantity of the cream containing 50 mg of
Miconazole Nitrate with 30 mL of a mixture of equal
volumes of methanol and tetrahydrofuran for 30 minutes, add
sufficient of the same solventmixture to produce 50 mL and
liIter through a glass microfibre liIter (Whatrnan GF/C is
suitable). For solution (2) dilute 5 volumes of solution (I) to

100 volumeswith a mixture of equalvolumes of methanol
.and tetrahydrofuran and 5 volumesof the resulting solution to
100 volumeswith the same solventmixture. Solution (3)
contains0.0025% wlv of miconazole nitrate BPCRSand
0.0025% wlvof econaeole nitrate BPCRSin a mixture of
equal volumes of methanol and tetrahydro/uran.
The chromatographic procedure may be carried out using
(a) a stainless steel column (10 ern x 4.6 rum) packed with
end-capped octadecylsiJyl silica gelfor chromatography (311m)
(Hypersll 3 ODS is suitable), (b) as the mobile phase with a
flow rateof 2 mL per minutea 0.6% wlvsolution of
ammonium acetate in a mixture of 300 volumes of aceuminile,
320 volumes of methanol and 380 volumes of water and (c) a
detection wavelength of 235 nrn.

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution !aClQT between the peaks due
to miconazoJe and econazole is at least 10. If necessary adjust
the composition of the mobilephase.
In the chromatogram obtained withsolution (1) the area of
any secondary peak is not greater than the area of me
principal peakin the chromatogram obtained with solution
(2) (0.25%) and the sum of the areas of any secondary peaks
is_not_greater_than_twice.the_area.of_the_principal_peak_in_thc-__----~

chromatogram obtained with solution (2) (0.5%).

ASSAY
Carry out the method for liquid chromatography,
AppendixIII D, using the following solutions. For solution
(I) shakea quantity of the creamcontaining 50 mg of
Miconazole Nitrate with 30 mL of a mixture of equal
volumes of methanol and tetrahydrofuran for 30 minutes, add
sufficient of the same solventmixture to produce50 mL and
liIter through a glass microfibre liIter (Whatrnan GF/C is
suitable). Solution (2) contains0.1% wlv of miconazole
nitrate BPCRS in a mixture of equalvolumes of methanol and
letrahydrofuran. Solution (3) contains 0.0025% wlv of
miconazole nitrate BPCRS and 0.0025% w/v of econazole
nitrate BPCRSin a mixture of equal volumes of methanol and
retrahydrofuran.

The chromatographic procedure described under Related
substances may be used.
The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution foetor between the peaksdue
to miconazole and ceonazole is at least 10. If necessary adjust
the composition of the mobile phase.
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oily phase [0 settle for at least 5 minutes" filter 8 mL of the
cloudy supernatant liquid (discarding the first 3 mL of
filtrate) and allow to stand for about 8 hours.
(2) Dissolve 0.3 g of miconazole nitrate BPCRS in 25 rnL of
methanol. To 4 rnL of this solution add 3.5 g of arachis oil
and sufficient methanol to produce 50 mL; shake for
2 minutes. Allow the oily phase to settle for at least
5 minutes.. filter 8 mL of the cloudy supernatant liquid
(discarding the first 3 rnL of filtrate) and allow to stand for
about 8 hours.
(3) 0.08% w/v of each of miconazole nitrate BPCRS and
econasoie "limle BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oc..decy/silyl silica gelfor chromatography (10 urn) (Partisil
ODS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a Row rateof 2 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 280 om.

(I) Inject 200 1'1. of each solution.

Equilibrate the column with the mobilephase at a Row rate
of 0.5 mLper minute for about 8 hours.

MOBILE PHASE

0.1% wlv of sodium heptanesulfonate in a mixture of
27 volumesof waterand 73 volumes of methano4 adjusted to
pH 4.5 with oTthophosphoric acidand 2.5M sodium hydroxide.

SYSTEM SUITABIUTY

The test is not valid unless:
in the chromatogram obtainedwithsolution (3), there are
two clearly separated peaks.

DETERMINATION OF CONTBNT

Calculate the content of C18H••CL.N20 in the eye drops
using the declared content of CUJiI4C4N20 in mieonazole
mirateBPCRS.

DEFINITlON
M..iconazole Oromucosal Gel is a suspension of Miconazole,
in 'Very fine powder, in a suitable water-miscible basis. It may
be flavoured.

Theoromucosal gelcamp/res with the requirements s..tedunder
Oromucosal Preparations and with the foOowing requirements.

Content of miconazole, CJ8HI4GLJ~120
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the gel containing 20 mg of
M.iconazole with sufficient methanol to produce a 0.05% wlv
solution.The light absorption of this solution,Appendix n B"
in the range 250 to 350 runexhibits two maxima at 272 and
280 om and a broad shoulder at about 263 om.

B. In the Assay, the principal peak in the chromatogram
obtainedwith solution (1) has the same retention time as the
principal peak in the chromatogram obtainedwith
solution (2).

Calculate the content of ClsHL4CI..N20,HN03 in the cream
usingthe declared content of C18H1<IC~20)HN03 in
miconazole nitrate BPCRS.

STORAGE
If Miconazole Cream is kept in aluminium tubes, their inner
swfaces should be coated with a suitable lacquer.

Action and use
Antifungal azole.

Miconazole Eye Drops
NOTE: This monograph has been developed te COfJeI'unlicensed
formulations.

DEFINITlON
Miconazole Eye Drops containMiconazolein a suitable oily
vehicle containing Arachis Oil.
The eye drops comply with the requirements s..tedunderEye
Preparations and with thefollowing requirements. Where
appropriate, the eyedrops also comply with the requirements ,..ted
under Unlicen,ed Medicines.

Content of mtconezcle, CtsH14Ct.N20
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin layerchromategraphy,
Appendix ill A, using the following solutions in the mobile
phase.
(1) Dilute the eye drops, if necessary, to produce a solution
containing 0.6% wlv of Miconazole.
(2) 0.7% wlv of miconazole nitrate BPCRS.
(3) 0.7% wlv of miconazole nitrate BPCRS and 0.6% wlv of
econazok nurate BPGRS.

MOBILE PHASE

20 volumesof ammonium aataU solution, 40 volumes of
1)4-dioxan and 40 volwnes of methanol.

SYSTEM SUITABILITY

The test is not validunless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (I) is similar in position, colour and size to that in
the chromatogram obtainedwith solution (2).
B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
the retention time of the principal peak in the chromatogram
obtainedwith solution (2).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, usingthe following solutions.
(1) Shake a quantity of the eye drops containing 0.25 g of
Miconazole with 50 mL of methanol for 2 minutes. Allow the

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLC "'tadecylsilyl silica gelplate.
(b) Use the mobile phase described below.

(c) Apply 5 1'1. of each solution.

(d) Develop the plate to 15 ern,

---(e)-After~m?vaI'of-the·plat.e,-dl)'-in-air-for-I.5-minutes.a~d--Miconazole-0romucosal-Gel---------
expose to Iodine vapour until the spots appear. Examine m
daylight. Action and use

Antifungal azole.
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Action and use
Antifungal azole.

Miconazole and Hydrocortisone Cream

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to miconazole and econazole is at least 10.0.

DETERMINATION OF CONTENT

Calculate the contentof CI8HI4C~N20 in the gel using the
declared contentof C1sH"I-4CL,N20 in miconazole
nitrate BPCRS.

STORAGE
Miconazole Oromucosal Gel should be protected from light.

DEFINITION
Miconazote and Hydrocortisone Cream contains Miconazole
Nitrate and Hydrocortisone in a suitable basis.
The cream """pi;" with the requirements stated underTopical
Semi-solid Preparations and with thefoUowing requirements.

Conlent of mlconazole nitrate, Cll,H,.Ct.,N,O,HNO,
95.0 to 105.0% of the statedamount.

Content of hydrocortisone, C21H300S

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A) using the following solutions.
(I) Disperse a quantity of the cream containing 0.15 g of
Miconazole Nitrate by shaking with 25 mL of methanol for
about 30 minutes) dilute to 50 mL withmethonol, filter and
use the filtrate.
(2) 0.3% wfv of miconazole nitrate BPCRS in methanol.
(3) 0.15% wfv of hydrocortisone BPCRS in methanol.

(4) 0.15% w/v of hydrocortisone BPCRS and 0.15% wfv of
hydrocortisone acetate BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel F2S4 (Merck silica gel 60 F25•

plates are suitable).

(h) Use the mobile phase as described below.

(c) Apply 10 j.tLof each solution.

(d) Develop the plate to i 5 cm.

(e) After removal of the plate) dry in air) exposeto iodine
vapour until spots appear and examine in daylight.

MOBILE PHASE

20 volumes of ammonium acetate solution, 40 volumes of
dioxan and 40 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (4) shows two clearly separated spots.

CONFIRMATION

The principal spots in the chromatogram obtained with
solution (1) aresimilar in position, colour and size to those
in the chromatograms obtained with solutions (2) and (3).

B. In the Assay for miconazole nitrate) the chromatogram
obtained with solution (I) shows a peak with the same
retention timeas the peakdue to miconazole nitrate in the
chromatogram obtained with solution (2).

TESTS
Acidity or alkalinity
pH, 4.0 to 7.5 Appendix V L.

Related substances
Carry out the method for liquidchromalOgraphy,
Appendix III D, using the following solutions.
(i) Shake a quantity of the gel containing 50 mg of
Miconazole with 25 mL of methanol fo.r 30 minutes, add
sufficient methanol to produce 50 mL and filter through a
glass microfibre filter (Whatman GFrC is suitable).

(2) Dilute 1 volume of solution (1) to 100 volumes with
methanol and dilute 5 volumes of the resulting solution to
20 volumes with methanol.
(3) 0.0025% wfv each of miconazole nitrate BPCRS and
econazole nilrate BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed .
with end-capped octade<y/silyl silica gelfor chromalOgraphy
(3 um) (Hypersil ODS is suitable).

(b) Use isocratic elutionand the mobilephase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of235 urn.
(I) Inject 10 ul, of each solution.

(g) For solution (1), allow the chromatography to proceed
for twicethe retention time of me principal peak.

MOBILE PHASE

0.6%wlv solutionof ammonium ateUlU in a mixture of
300 volumes of acetanirriJe, 320 volumes of methanol and
380 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3» the resolution factorbetween the peaks due
to miconazole and econazole is at least 10.0.

LIMITS

In the chromatogram obtained withsolution (1):

the area of any secondary peak is not greater than the area of
_____me_principal_peak_in_the_chroma(OgranLobtained_with c"i'="===cCiO::i:i~==~=~~=======~ _

solution (2) (0.25%);

the sum of the areas of anysecondary peaks is not greater than
twice the area of the principal peakin me chromatogram
obtained with solution (2) (0.5%).

Disregard anypeakwith an area less than 0.2 times the area
of the principal peakin the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Carryout the method for liquid chrt»nalOgraphy)
Appendix ill D) using the following solutions.
(I) Shake a quantity of the gel containing 50 mg of
Miconazole with 25 mL of methanol for 30 minutes) add
sufficient methanol to produce 50 mL and filter through a
glass microfibre filter (Whatman GF/C is suitable).

(2) 0.12% wfv of miconazole nitrate BPCRS in methanol.
(3) 0.0025% wrv each of miconazole nitrate BPCRS and
econaeote nitrate BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances maybe used.
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C. In the Assay for hydrocortisone, the chromatogram
obtained withsolution (1) shows a peak with the same
retention time as the peak due to hydrocortisone in me
chromatogram obtained with solution (2).

TESTS
Acidity
pH of a 10%wlvdispersion in carbon dioxide-free water,
2.6 to 3.6, Appendix V L.

Related substances
Carry out the method for liquid chromarography,
Appendix m D, using the following solutions.
(I) Shake a quantity of the cream containing 25 mg of
.Miconazole Nitrate with 30 mL of methanol for 30 minutes,
add sufficient methanol (0 produce 50 mL and filter
(Whatman GFIF is suitable).

(2) Dilute 1 volume of solution (I) to 200 volumes with
methanol.
(3) 0.02% wlv each of miconazole impurity A BPCRS and
2,4-<iichlorobenzenemethanol in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with base-deactivated, end-capped oct~Isi!y1 filica gelfor
chromarography (3 urn) (Hypersil BDS is suitable).

(b) Use gradient elution and the mobile phase desctibed
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 235 om.
(I) Inject 20 pL of each solution.

When the chromatograms arerecorded under the prescribed
conditions the retentiontimes are: hydrocortisone, about
8 minutes; miconazole,about 18 minutes.

MOBILE PHASB

Moln7e phase A O.OIM ammonium dihydrogen orthophosphate
adjusted to pH 6.0 with dilute ammonia Rl,

Mobile phase B 10 volumes of tetrahydrofuran and
90 volumes of acetonitrile.

Time Mobile phase Mobile Comments
(minutes) A phase B

% vlv %vlv

0-+20 80-+20 20-+80 linear gradient

20-+25 20 80 isocratic

25-+27 20-+80 80-+20 linear gradient

27-+32 80 20 re-equilibratlon

SYSTEM SUiTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution faaor between the two
principal peaks is greater than 5.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak other than those due to hydrocortisone
and miconazole is not greater than the area of the peakdue
to miconazole in the chromatogram obtained with solution
(2) (0.5%);

2022

the sum of the areas of anysuch peaks is not greater than
five times the area of the principal peak in the chromatogram
obtained withsolution (2) {2.5%}.

Disregard anypeak due to nitrate ion and any peak with an
area less than 0.2 times the areaof the principal peak in the
chromatogram obtained with solution (2) (0.1%).

ASSAY
For miconazole nitrate
Carry out the method for liquid chromarography,
Appendix ill D, using the following solutions.
(I) Shake a quantity of the cream containing 50 mg of
MiconazoleNitrate with50 mL of methanol for 15 minutes,
add sufficient methanol to produce 100 mL and filter.
(2) 0.050% wlv of miconazole nitrate BPCRS in methanol.
(3) 0.02% wlv each of miconazole impun'ty A BPCRS and
2.J4-duhlorobenzenemethanol in methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not validunless, in thechromatogram obtained
wil:h solution (3), the resolution faaor between the two
principal peaks is greater than 5.0.

DETERMINATION OF CONTENT

Calculate the content of ClsHI4CltN20 in the preparation
being examined using the declared content of
C,.HI4CI.N20.HNO, in miconazok nitrate BPCRS.

For hydrocortisone
Carry out the method for liquid chromatography,
Appendix ill D.J using the following solutions.
(I) Shake a quantity of the cream containing 25 mg of
Hydrocortisone wilh 50 rnL of methanol for 15 minutes,add
sufficient methanol to produce 100 rnL and filter.
(2) 0.025% wlv of hydrocortisone BPCRS in methanol.
(3) 0.02% wlv each of miconazok impurity A BPCRS and
2.J4-dkh/orobenzenemethanol in methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SillTABILlTY

The test is not valid unless, in the chromatogram obtained
wilh solution (3), the resO/U1Wn factor betweenthe two
principal peaks is greater than 5.0.

DETERMINATION OF CONTENT

Calculate the content of C21H3QOj in the preparation being
examined using the declared content of C21H300S in
hydrocortisone BPCRS.

STORAGE
Miconazoleand Hydrocortisone Cream should be storedat a
temperature of 20 to 80

•

IMPURlTIES
The impurities limited by the requirements of this
monograph include impurity A listed under Miconazole
Nitrateand the following:
2,4-dichlorobenzenemethanol.J
2,4-dichloro-P-[2,4-dichlorophenyl)-methoxy]benzene
ethanamine,

N-[2-(2,4-dichlorophenyl)-2-[(2,4-dichlorophenyl)-methoxy)
ethyl)fonnamide.
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Time Mobile phase Mobile Comments
(minutes) A phase B

% vlv %vlv

0-+20 80-+20 20-+80 linear gradient

20-+25 20 80 isocratic

25-+27 20-+80 80-+20 linear gradienl

27-+32 80 20 re-equilibration

15 minutes, add sufficient me/hanoi to produce 100 mL and
filter (Whaunan GFIF is suitable).

(2) Dilute I volume of solution (I) 10 200 volumes with
methanol.
(3) 0.02% wlv each of mironazole impurity A BPCRS and
2,4-dkhlurobenzenemethanol in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with base-deactitxued, end-eapped octadecylsilyl silica gelfor
chromatography (3 um) (Hypersil BDS is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of235 nm.
(I) Inject 20 ~L of each solution.

When the chromatograms are recorded under the prescribed
conditions, the retention times are: hydrocortisone, about
8 minutes; miccnazole, about 18 minutes.

MOBILE PHASE

Mobile phaseA O.OIM ammonium dihydrogen orthophospltate
adiusted 10 pH 6.0 with dilute ammonia RI.

Mobile phaseB 10 volumes of tetrahydrofuran and
90 volwnes of acetomuile.

SYSTEM SUITABILITY

______The_test.is.not_valid_unless,_in_the_chromarogram_obtained _
with solution (3), the resolution foetor between the two
principal peaks is greater than 5.0.

LIMITS

In the chromatogram obtained with solution(1):

the area of any peak other thanthose of hydrocortisone and
miconazole is not greater than the area of the miconazole
peak in the chromatogram obtained with solution (2) (0.5%);

the total area of any such peaksis not greater thanfive times
the areaof the principal peak in the chromatogram obtained
with solution (2) (2.5%).

Disregard anypeak due to nitrate ion and anypeakwith an
area less than 0.2 times me area of the peakin the
chromatogram obtained with solution (2) (0.1%).

ASSAY
For miconaeole nitrate
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) Shake a quantity of the ointment containing 50 mg of
Miconazole Nitrate with 50 mL of teJrahydrofuran for
15 minutes, add sufficient mahand to produce 100 mL and
filter.

Miconazole and Hydrocortisone Ointment
Action and use
Aolifungal azole.

DEFINITION
Miconazole and Hydrocortisone Ointmentcontains
Miconazole Nitrate and Hydrocortisone in a suitable basis.
Theointment complies with the requirements stated under Topical
Semi-solid Preparations and with thefollowing requirements.

Content ofmiconazole nitrate, C1sH14C4NzO,HNOJ
95.010105.0% of the stated amount.

Content of hydrocortisone, C2 1Hn Os
95.010105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for rhin-Jayer chromatography,
Appendix III A, using the following solutions.
(I) Disperse a quantity of the ointment containing 0.15 g of
Miconarole Nitrate by shaking with 25 mL of tetrohydrofuran
for about 30 minutes, dilute to 50 mL with methanol) filter
and use the filtrate.

(2) 0.3% wlv of miconazde nitrote BPCRS in equal volumes
of methanol and telJ'ahydrofuran.
(3) 0.15% wlv of hydrocortisone BPCRS in equal volumes of
methanol and retrahydrofuran.
(4) 0.15% wlv of hydrocortisone BPCRS and 0.15% w/vof
hydrocortisone flUtate BPCRS in equalvolwnes of methanol
and tetrahydrofuran.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelPm (Merck silica gel 60 Fa,.
plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate, dry in airand expose to iodine
vapour until spots appear and examinein daylight.

MOBILE PHASE

20 volumes of ammonium acetate solution, 40 volumesof
dioxan and 40 volumesof methanol.

SYSTEM SUITABJUTY

The test is not valid unless the chromatogram obtained with
solution (4) shows two clearly separated spots.

CONFIRMATION

The principal spots in the chromatogram obtained with
solution (1) aresimilar in position, colour and size to those
in the chromatograms obtained with solutions (2) and (3).

B. In the Assayformiconazolenitrate, the chromatogram
obtained with solution' (I) shows a peak with the same
retention time as me peakdue (0 miconazole nitrate in the
chromatogram obtainedwith solution (2).
C. In the Assay forhydrocortisone, me chromatogram
obtainedwith solution (1) shows a peakwith the same
retention time as the peak due to hydrocortisone in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Shake a quantity of the ointment containing 50 mg of
Miconazole Nitrate with50 mL of telrahydrofuran for
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Content of hydrocortisone acetate) C2:J1n06
95.0 to 105.0% of the stated amount.

Action and use
Antifungal azole.

Miconazole and Hydrocortisone Acetate
Cream

DEFINITION
Miconazole and Hydrocortisone Acetate Cream contains
Miconazole Nitrate and Hydrocortisone Acetate in a suitable
basis.
The cream complies with the requirements stated under Topical
Semi-solid Preparations and WIth thefollowing requirements.

Content ofmiconazole nitrate, C.aHI4C4N20,HNO]
95.0 [0 105.0% of the stated amount.

(2) 0.050% wlv of miconazole nitrateBPGRS in methanol.

(3) 0,02% wlv each of miconazole impurityA B1'C'RS and
2,4-dichlorobenzenemelhanol in methanol. IDENTIFICATION

CHROMATOGRAPHIC CONDITIONS A. Carry out me method for thin-layer chromatography,
The chromatographic conditions described under Related Appendix m A, using the following solutions.
substances may be used. (1) Disperse a quantity of the cream containing 0.15 g of
SYSTEM SUITABILITY Miconazole Nitrate by shaking with 25 mL of methanol for

about 30 minutes, dilute to 50 mL with methanol, filter and
The test is not valid unless, in me chromatogram obtained use the filtrate.
with solution (3), the resolution factorbetween the two
principal peaks is greater than 5.0. (2) 0.3% wlv of miamazole nitrateBPCRS in methanol.

(3) 0.15% wlv of hl)'dro<ortisone acerate B1'C'RSin methanol,
DETERJ.\1INATION OF CONTENT

(4) 0,15". "'Iv ofh"'"--"one B'~'RSand 0.15". "'Iv ofCalculate the content of CI8HI4C~N20 in me preparation 7( n, l)'U, ........,.... .n.... 7( "".
hydrocortisone acetate BPCRS in methanol.

being examined using the declared contents of
CUJI14CI4N20.HN03 in miconazo/e nitrateBPCRS. CHROMATOGRAPHIC CONDITIONS

For hydrocortisone (a) Use as the coating silica gelF254 (Merck silica gel 60 F254

Carry out the method for liquidchromatography, plates are suitable).
Appendix ill D, using the following solutions. (b) Use the mobile phase as described below.

(I) Shake a quantity of the ointment containing 25 mg of (c) Apply 10 ~L of each solution,
Hydrocortisone with 50 mL of tetrahydrofuran for (d) Develop the plate to 15 ern.
15 minutes, add sufficient methanol to produce 100 mL and (e) After removal of the plate, dry in air, expose to iodine
~~ ~ooill~~~eara~~~in~

(2) 0.025% wlv of hl)'drocortisone B1'C'RS in methanol, MOBILE PHASE

(3) 0.02% w/v each of miamazole impun"ty A BPCRS and 20 volumes of ammonium aUlate solution, 40 volumes of
2,4-dichlQrobenzenemelhanoi in methanol. diaxon and 40 volumes of mnhanol.

CHROMATOGRAPHIC CONDITIONS SYSTEM SUITABIUTY

The chromatographic conditions described under Related Th t t i t aJ'd unl th hro b lned lthe es IS no Y 1 ess e c matograrn 0 tam WI
substances may be used. solution (4) shows two clearly separated spots,
SYSTEM SUITABIUTY CONFIRMATION

The test is not valid unless, in the chromatogram obtained The principal spot in the chromatogram obtained with
with solution (3), the re.sotunon factor between the two solution (1) corresponds in position and colour to that in the
principal peaks is greater than 5.0. chromatogram obtained with solution (2).

DETERMINATION OF CONTENT B. In the Assay for miconazole nitrate) the chromatogram
Calculate the content of C2 IH300j in the preparation being obtained with solution (1) shows a peak with the same
examined using the declared content of C2 1H300j in retention time as the peak due to miconazole nitrate in the
hl)'dro<ortisone BPC'RS. chromatogram obtained with solution (2).

IMPURITIES C. In the' Assay for hydrocortisone acetate, the
The impurities limited by the requirements of this chromatogram obtained with solution (1) shows a peak with
monograph include impurity A listed under Miconazole the same retention time as the peak due to hydroconisone

---Nittate-and-the-following: acetate_in_the_chromatogram_obtained_with.solution_(2). --- -

2,4-dicWorobenzenemethanol) TESTS

2,4-dichloro-fl-[2,4-dicWorophenyl)-methoxy)benzene Acidity
ethanamine, pH of a 10% wlv dispersion in carbon dioxide-free water,

N-[2-(2,4-dichlorophenyl)-2-[(2,4-dicWoropheny1)-methoxy) 3.5 to 4.5, Appendix V L.
ethyl]formamide. Related substances

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Shake a quantity of the cream containing 25 mg of
Miconazole Nitrate with 30 mL of methanol for 30 minutes)
add sufficient methanol to produce 50 mL and filter
(Whabnan GFIF is suitable).

(2) Dilute I volume of solution (I) to 200 volumes with
methanol.
(3) 0.02% wlv each of miconazole impurity A BPC'RS and
2,4-dichlorobenzenemethanol in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (10 em x 4.6 nun) packed
with base-deactivated, end-<apped octadecylsilyl silica gd for
chromatography (3 urn) {Hypersil BDS is suitable).

(b) Use gradient elution and the mobile phase described
below.
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(e) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of235 nm.

(I) Inject 20 ~L of each solution.

When the chromatograms are recorded under the prescribed
conditions, me retention times are: hydrocortisone acetate,
about 8 minutes; miconazole, about 18 minutes.

MOBiLE PHASE

Mobile phase A O.OIM ammonium dihydrogen orthophosphate
adjusted to pH 6.0 with dilute ammonia RI.
Mobile phase B 10 volumes of tetrahytirojuran and
90 volumes of acetonitrile,

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factorbetween the two
principal peaks is greater than 5.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak other than those of hydrocortisone
acetate andmiconazole is not greater than the area of the
miconazole peakin the chromatogram obtained withsolution
(2) (0.5%);

the sum of the areas of any such peaks is not greater than
five times the area of the principal peak in the chromatogram
obtained with solution (2) (2.5%).

Disregard any peakdue to niU'ate ion and anypeakwith an
area less than0.2 times the area of the peak in the
chromatogram obtained with solution (2) (0.1 %).

ASSAY
For miconasole nitrate
Carry out the method for liquidchromawgraphy,
AppendixIlf D, using the following solutions.
(1) Shake a quantity of the cream containing 50 rng of
At1iconazole Nitrate with 50 mL of methanol for 15 minutes,
add sufficient methanol to produce 100 mLandfilter.
(2) 0.050% wlv of miconazole nitrate BPCRS in methanol.
(3) 0.02% wlv each of miconaeole impurity A BPCRS and
2,4-dichlorobenzenemethanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaks is greater than 5.0.

Time Mobile Mobile
(minutes) phase A phase B

% vlv % vlv

0->20 80->20 20->80

20->25 20 80

25->27 20-->80 80->20

27->32 80 20

Comments

linear gradient

isocratic

linear gradient

re-equilibration

DBTERMINATION OF CONTENT

Calculate the content of ClsH14Ct..N20 in the preparation
being examined using the declared content of
C 18H14CL,N,O.HNO, in miconazole nitrate BPCRS.

For hydrocortisone acetate
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.
(I) Shake a quantity of the cream containing 25 mg of
Hydrocortisone Acetatewith 50 mL of methanol for
15 minutes, add sufficient methanol to produce 100 mL and
filter.
(2) 0.025% wlv of hytirocolTisone acetate BPCRS in methanol.
(3) 0.02% wlv each of miconazole impurily A BPCRS and 2,4
-----dKhlorobenzenemethanol in methanol.
The chromatographic conditions described underRelated

.substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaksis greater than5.0.

DETERMINATION OF CONTENT

Calculate the content of C23H3206 in the preparation being
examined using the declared contentof C2~3206 in
hydrocortisone a«tare BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph includeimpurity ·A listedunderMiconazole
Nitrate and the following:

2,4-dicWorobenzenemethanol,
2,4-dicWoro-P-[2,4-dichlorophenyl)-methoxy)benzene
ethanamine,
N-[2-(2,4-dichlorophenyl)-2-[(2,4-dicWorophenyl)-methoxy)
ethyl]formamide.

Midazolam Injection
Action and use
Benzodiazepine.

DEFINTI10N
Midazolam Injection is a sterile solutionof Midazolam in
Water for Injections containing Hydrochloric Acid.
The injection romp/ies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of midazolam, CJ8H13ClFNj

95.0% to 105.0% of the statedamount.

mflNTIFICATION
A. To a volume of the injection containing 20 mg of
Midazolarn add sufficient 5M ammonia to makethe solution
just alkaline, extract with two 10 mL quantities of
dichtoromethane, dry the combined extracts overanhydrous
sodium sulfate, filter and evaporate the filtrate to dryness.
The infrared absorption spearum of the residue, Appendix Il A,
is concordant with the reference spectrum of midazoJam
(RS 235).
B. In the test for Related substances, the chromatogram
obtained with solution (1) showsa peakwith the same
retention time as thatdue to MidazoJam in the
chromatogram obtained with solution (3).
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DETERM.INATION'OF CONTENT

Calculate the content of ClsHI3C1FN3 in the injection using
the declared content of ClsHI3ClFN3 in midazolam BPCRS.

STORAGE
Midazolam Injection should be stored protected from light.

Midazolam Oral Solution

Action and use
Benzodiazepine; premedicant sedative.

NOTE; This monograph has been dtfJeloped to ewer uniicensed
formulations.

SYSTBM SUITABILITY

The Assay is not validunless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to midazolam and N-desalkylflurazepam is at least 3.0.

TESTS
Acidity
pH, 2.9 to 3.7, AppendixV L

Related substances
Carry out the method for liquid chromatography,
Appendix ill D J using the following solutions. Allow aU the
solutions to stand protected from light for at least 2 hours
before testing.

(I) Dilute a volume of the injection containing 10 mg of
Midazolam to 20 mL with the mobilephase.
(2) Dilute 1 volume of solution (I) to 200 volumes with the
mobile phase.

(3) 0.001% wlv of each ofN-desalhy/jlurazepam BPCRS and
midazolam BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS
DEFINITION

(a) Use a stainless steel column (25 em x 4.0 mm) packed Midazolam Oral Solution is a solution of Midazolam in a
with ocuuJecylsilyl silica gelfor chromatography (5 urn) suitable flavoured vehicle.
(Lichrospher RP-18 non-endcapped is suitable).

Theoralsolution complies with the requirements Slated under Oral
(b) Use isocratic elution and the mobile phase described Liquids and with thefollowing requirements. W'here appropriate,
below. the oralsolution also complies with the requirements statedunder
(c) Use a flow rate of 1 mL per minute. Unliansed Medi€ines.

(d) Use a column temperature of 40°. Content ofmldazolam, C1sHnClFN
J

(e) Use a detection wavelength of 220 nm. 95.0 to 105.0% of the stated amount.

(I) Inject 20 ~L of each solution. IDENTIFICATION
(g) For solution (1) allow the chromatography to continue A. To a volumeof the oral solutioncontaining 20 mg of
for 3 times the retention time of the principal peak. Midazolam add sufficient 5M ammonia to makethe solution
MOBILE PHASE just alkaline, extract with two 10-mL quantities of
72 volumes of methanol and 28 volumes of a solution dichloromethane, dry the combinedextracts over anhydrous
prepared by mixing equal volumes ofO.IM ortItophosphoric sodium sulfate, filter and evaporate the filtrate to dryness.
acidand 0.03M triethylamine, and adjust the pH to 3.5 by the The infrared absorption spectrum of the residue, Appendix ITA,
addition ofO.IM sodium hydroxide. is concordant with the reference spearum ofmidazolam

(RS 235).
SYSTBM SUITABILITY B. In the Assay, the retention time of the principal peak in
The test is not valid unless, in the chromatogram obtained the chromatogram obtained withsolution (1) is the same as
withsolution (3), the resolution faaor betweenthe peaksdue that of the principal peak in the chromatogram obtained with
to midazolam and N-desalkylflurazepam is at least 3.0. solution (2).

LIMITS TESTS
In the chromatogram obtainedwith solution (1) the areaof Related substances
any secondary peak is not greater than the area of the Carry out the method for liquid chromawgraphy,
principal peakin the chromatogram ob~ined with solution ~ppendix ill--.I?, using_the Jollowing solutions. Allow the

,- - -(2HO:5%):-'- solutions to stand protected from light for at least 2 hours
ASSAY before testing.
Carry out the method for li'quiJ chromatography, (1) Dilute a volume oCthe oralsolution containing 10 mg of
Appendix ill D, using the following solutions. Allow all the Midazolam to 20 mL with the mobilephaseand filter
solutions to standprotectedfrom lightfor at least 2 hours (Whatman GF/C is suitable).
before testing. (2) Dilute I volume of solution (I) to 200 volumes with the
(1) Dilute a volume of the injection containing 10 mg of mobile phase.
Midazolam to 100 mL with the mobile phase. (3) 0.001% wlv of each ofN-desalkyljlurazepam BPCRS and
(2) 0.01% wlv of midazoJam BPCRS in the mobile phase. midazolam BPCRS in the mobile phase.

(3) 0.001% wlv of each of N-desalhyljlurazepam BPCRS and CHROMATOGRAPHIC CONDITIONS

midazolam BPCRS in the mobile phase. (a) Use a stainless steel column (25 cm x 4.0 mm) packed
CHROMATOGRAPHIC CONDITIONS with oetadecylsilyl silica gelfor chromatography (5 urn)
The cluomatographic conditionsdescribed underRelated (Lfchrospher RP-18 non-endcapped is suitable).
substances may be used. (b) Use isocratic elution and the mobilephasedescribed

below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 40°.
(e) Use a detectionwavelength (If220 nm.
(I) Inject 20 1'1. of each solution.
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solutionjustalkaline, extract with two 10-mL quantities of
dichloromelhane, dry the combinedextracts over anhydrous
sodium sulfate~ filter and evaporate the filtrate to dryness.
The infrared absorption spearum of the residue, Appendix IT A,
is concordant with the reference spearum of midazolam
(RS 235).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtainedwithsolution (I) is the same as
that of the principal peakin the chromatogram obtained with
solution (2).

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution fatter between the peaksdue
to midazolam and N-desalkylflurazepam is at least 3.0.

UMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater man 0.4 times
me area of the principal peakin me chromatogram obtained
with solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (0.5%).

(g) For solution (I) allow the chromatography to proceed for
3 times the retention time of theprincipalpeak.

MOBILE PHASE

A mixture of 28 volumes of a solution prepared by mixing
equal volumes ofO.IM ortMphosphoric acidand
0.03M ,,-relhy/amine, and adjusting the pH to 3.5 by the
addition of O.IM sodium hydroxide, and 72 volumes of
methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
midazolam and N-desalkylflurazepam is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1) the area of
any secondary peak is not greater than the area of the
principal peak in me chromatogram obtained with solution
(2) (0.5%).

ASSAY
Carry out the method for /ilJUI'd chromaUJgraphy,
Appendix ill D, using the following solutions. Allow the
solutions to standprotected from light for at least 2 hours
before testing.
(1) Dilutea volumeof the oralsolution containing 10 mg of
Midazolam to 100 ml, with the mobile phase and filter
(Whatman GF/C is suitable).

(2) 0.01 % w/v of midazolamBPCRS in the mobile phase.

(3) 0.001% w/v each ofN-desa/ky!flurazepam BPCRS and
midazofam BPCRS in th~ mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

Midazolam Oromucosal Solution
Action and use
Benzodiazepine; premedicant sedative,

DEFINITION
Midazolam Oromucosal Solution is a solution of Midazolam
containinghydrochloric acid anellor sodium chloride.
The oromucosal solution complies with the requirements stated
underOromurosal Preparations and wilh thefollowing
requirements.

Content of midazolam, C.SH.JClFN3

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a volumeof the oromucosal solution containing 20 mg
of Midazolam add sufficient 5M ammonia to make the

TESTS
Acidity
pH, 2.9 to 3.7, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D J using the following solutions in mobile
phase. Allow all of the solutions to standprotected from light
for at least2 hours before testing.
(I) Dilute a volume of the oromucosal solution containing
10 mg of Midazolam to 20 mL.

(2) Dilute 1 volume of solution (I) to 200 volumes.

(3) 0.001% w/v each of N-desalhy!fluraeepam BPCRS and
midazolamBPCRS.

(4) Dilute 1 volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.0 mm) packed
with oc,ade<y/silyJ silica gelfor chromaUJgraphy (5 1llJ1)
(Lichrospher RP-18 non-endcapped is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1 rnLper minute.

(d) Use a column temperature of 40°.
SYSTEM SUlTABIUTY

(e) Use a detection wavelength of 220 om.
The test is not valid unless, in the chromatogram obtained

(I) Inject 20 ~L of each solution.with solution (3), the resolution between the peaksdue to
midazolam and N-desalkylflurazepam is at least 3.0. (g) For solution (I), allow the chromatography to proceed

for3 times the retention time of the principal peak.
DETERMINATION OF CONTENT

MOBILE PHASEDetermine the weight per mL of the oral solution,
Appendix V G, and calculate the content of C.sH13C1FN3J 28 volumesof a solut~on ~repared bym~g eq~al vol~~s
weight in volume, using the declared content of of O.IM orthoph~Phonc acid ~nd 0.03M .methylamlne, adjusting

~~-C aHCJFN 10 mii/azolam~BPCRS.-~~--~------~- ---thepHto-3.5 wlth~0,IM~sod1Um-hydroxide,-and-72volumesof--
I 13 3 methanol.

STORAGE
When the chromatograms are recorded using the prescribed

Midazolam Oral Solution should be protected from light. conditions the retention times relative to midazolam
(retention time about 6 minutes)are: impurity D = about
0.6; impurity F = about 0.8; impurity B = about 2.1;
impurity H = about 2.2.
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PROCEDURE

(I) After 45 minutes withdraw a 10-mL sample of the
medium and measure the absorbance of the filtered sample,
suitably diluted with the dissolution medium if necessary) at
the maximum at 348 nm, Appendix II B) usingwaterin the
reference cell.
(2) Measure the absorbanaof a suitable solution of
minocydine hydrochloride BPCRS in water, usingwater in the
reference cell.

When the chromatograms arerecorded underthe prescribed
conditions the relative retentions with reference to
minocycline (retention time about II minutes) are
impurity C, about 0.52; impurity H, about 0.55; impurity B)
about 0.66; impurity A) about 0.74; impurity G) about 0.8;
impurity F, about 0.9 and impurity E, about 2.J.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtainedwith solution (3);

Disregard any peak with an area less man the area of the
principal peakin the chromatogram obtained with solution
(4) (0_1%).

ASSAY
Carry out the method for liquid chromowgraphy,
Appendixill D, using the following solutions in the mobile
phase. Allow aU of the solutions to stand protected from light
for at least2 hours before testing.
(1) Dilute a volwne of the oromucosal soJution containing
10 mg of Midazolam to 100 mL.
(2) 0.01% wlv of midazolam BPCRS.
(3) 0.00I% wlv each of N-desalky!flurazepam BPCRS and
midazolam BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Related
substances may be used.

STORAGE
Midazolam Oromucosal Solution should be protected from
light.

SYSTEM SUlTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the reso/ulion faaor between the peaksdue
to midazolam and N-desalkylflurazepam is at least 3.0.

DETERMINATION OF CONTENT

Detennine the weight per mL of the oromucosal solution,
Appendix V G, and calculate the content of C1sH13ClFN3,

weight in volume, using the declared content of
C,.H"CIFN, in midazolam BPCRS.

Minocycline Capsules
Action and use
Tetracycline antibacterial

IDENfIFlCATION
Dissolve a quantity of the contents of the capsules containing
the equivalent of 50 mg of minocycline in 10 mL of
methanol, filter (0.45-J.lm nylon filter is suitable), evaporate
the filtrate to dryness undera stream of nitrogen at 600

•

The infrared absotjJu'on spearum of the driedresidue)
Appendix II A. is concordant with the reference spectrum of
minocycline (RS 502).

TESTS
Dissolution
Comply with the requirements for dissolurian test for tablets
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 37' as the
medium.

DETERMINATION OF CONTENT

Calculate the total content of minocycline, C23H27N30'J in
the mediumfrom the chromatograms obtained and using the
declared content of C23H21N30bHCI in minocycline
hydrochloride BPCRS. Each mg of C"H27N,07,HCI is
equivalent to 0.9261 mg of C23H21NJO,

LIMITS

The amountof minocycline released is not less man 75%
(Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in water,
protected from light. Store the solutions at a temperature of
2° to 8° and use within3 hours of preparation.
(Ij.Dissojve a quantity of the contentsof the capsules
containing the equivalent of 50 mg of minocycline with water,
dilute to 100 mL wilh the same solventand filter.
(2) Dilute I volume of solution (I) 100 volumes.
(3) Dissolve 2 mg of minocycline for 'Y'um suitability EPCRS
in water and dilute to 5 mL.

(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 mm) packed
with base-deacu"vaud end-eapped octaduy/silyl silica gelfor
chramawgraphy (5 urn) (Sunniest CI8 is suitahle).
(b) Use isocratic elution and the mobilephasedescribed

DEFINITION below.
Minocydine Capsules contain Minocycline Hydrochloride (c) Use a flow rate of 1.5 mL per minute.
Dihydrate. (d) Use a column temperature of about 40°.
Thecapsules comply with the requirements statedunder Capsules (e) Use a detection wavelength of280 nm.

____and.with.theIoilowing_l'Cquirements. ------ -.-- -(f)-lnjeot-20·~kof-each·solution.--------.--.------.-- -

Content ofminocycline, C,,H,,N,O, (g) For solution (I) and solution (3) allow the
95.0 to 105.0% of the stated amount. chromatography to proceed for 3 times the retention time of

minocyc1ine.

MOBILE PHASE

8 volumes of utrahydrofuran, 12 volumes of
dimelhylformamide, 78 volumes of solutionA.
Solution A 18 volumes of a 0.375% wlvsolution of sodium
edetate and 60 volumes of a 2.83% wlvsolution of ammonium
oxalate. Adjust the pH of the solution to pH 7.2 with diluu
ammonia.
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the resolution between the peaks due to impurity C and
impurity H is at least 1.5;

the resolution between the peaks due to impurity A and
impurity G is at least 1.5;

the resolution between the peaks due to impurity F and
minocycline is at least 1.5.

The signal-to-noise ratio of the peak in the chromatogram
obtained with solution (4) is at least 20

LABELUNG
The quantity of activeingredient is stated in terms of the
equivalent amount of minocycline.

IMPURITIES
The impurities limited by the requirements of this
monograph include thoselisted under Minocyc/ine
HydrochkJride Dihydrate.

Minocycline Prolonged-Release Capsules
Action and use
Tetracycline antibacterial.
Minocydine Prolonged-release Capsules from different
manufcuturen~ whilstcomplying with the requirements of the
monograph, are not interchangeable unless otherwise justified and
authorised.

DEFINITION
Minocycline Prolonged-release Capsules contain MinocycUne
Hydrochloride Dihydrate. They are formulated so that the
medicament is released overa period of several hours.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances maybe used.

DETERMINATION OF CONTENT

Calculate the content of minocycline, C2~27N307 in the
capsules usingthe declared content of C23H27N307,HCI in
minocydine hydrochkJride BPCRS. Each mg of C2,H27N,0 7,
HCI is equivalent to 0.9261 mg of C23H27N307'

LIMITS

Identify the peaks due to impurity E, impurity F and
impurity G using the chromatogram obtained withsolution
(3) and multiply the areas of these peaks by the
corresponding correction factors: impurity E, 1.6j impurity F,
1.6 and impurity G, 1.4.
In the chromatogram obtained withsolution (1):'

the area of any peak corresponding to impurity A is not
greater than twice the area of the principal peakin the
chromatogram obtained with solution (2) (2.0%);
the area of any peak corresponding to impurity B is not
greater than 0.8 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.8%);
the area o(any peaks corresponding to impurity C or
impurity B'arenot greater than 0.6 rimes the area of the PRODUCTION
principal peakin the chromatogram obtained withsolution A suitable dissolution test is carried out to demonstrate the
(2) (0.6%); appropriate release of Minocycline Hydrochloride.
the area of anypeaks corresponding to impurity F or The dissolution profile reflects the inoioo performance which
impurity G are not greater man 0.5· times the area of the in tum is compatible with thedosageschedule recommended
principal peak. in the chromatogram obtained withsolution by the manufacturer.
(2) (0.5%); The capsules romply with the requirements statedunderCapsules

the area of any othersecondary peaks is not greater than and with thefollowing requirements.
0.2 times the principal peak in the chromatogram obtained Content ofminocycUne, CU H 27N30 7
with solution (2) (0.2%); 95.0 to 105.0% of the staled amount.

the sum of the areas of any secondary peaks is nOIgreater IDENTIFICATION
than 3.5 times the principal peak in the chromatogram Dissolvea quantity of the contents of the capsules containing
obtained with solution (2) (3.5%). the equivalent containing 50 mg of minocycline 10 10 mL of
Disregard any peakwith an area less than the area of the me/hanoi, filter (0.45-J,lffi nylonfilter is suitable), evaporate
principal peakin the chromatogram obtained withsolution the filtrate to dryness under a stream of nitrogen at 60 0.

(4) (0.1%). The infrared absorption spectrum of the dried residue,
Loss on drying Appendix IIA, is concordant with the reference spectrum of
When dried at 105° for 2 hours, the contentsof the capsules minocycline (RS 502).

--- - --lose not more-man12%oftlreirweight:-Use-I----g:------TESTS

ASSAY Related substances
Carry out the method for liqm'd chromatography, Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions protected from Appendix m D, using the following solutions in water,
light. Store the solutions at a temperature of 2° to 8° and use protected from light. Store the solutions at a temperature of
within3 hoursof preparation. 2° to 8° and use within 3 hours of preparation.
(1) Shakea quantity of mixed contentsof 20 capsules (1) Dissolve a quantity of the of the contents of the capsules
containing the equivalent of 112 mg of minocycline in water, containing the equivalent of 50 mg of minocycline with water,
dilute to 200 mL with the same solvent, filter and use the dilute to 100 mL with the samesolvent and filter.
filtrate. (2) Dilute I volume of solution (I) 100 volumes.

(2) 0.060% wlv of minocydine hydrochkJride BPCRS in water. (3) Dissolve 2 mg of minocydine for system suirabilily EPCRS
in waterand dilute to 5 mL.

(4) Dilute I volume of solution (2) 10 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 mm) packed
with base-deactivated end-<:apped oc,adecylsiJyl sili<a gelfor
chromatography (5 1lrJl) (Sunniest CI8 is suitable).
(b) Use isocratic elution and the mobilephase described
below.
(c) Use a /low rate of 1.5 mL per minute.
(d) Use a column temperature of about 40°.
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Minocycline Tablets
Action and use
Tetracycline antibacterial.

IMPURITIES
The impurities limitedby me requirements of this
monograph include those listed in the monograph for
Minoeyeline Hydrochloride Dihydrate.

DEFINITION
Minocycline Tablets containMinocycline Hydrochloride
Dihydrate.

The tablets comply with the requiremetus statedunder Tablets and
with thefolknoing requirements.

Content nf'minocyeflne, C2~21N307
95.0 to 105.0% of the stated amount.

ASSAY
Carry out the method for liquid chromaUJgraphy)
Appendix ill D, using the following solutions protected from
light. Store the solutions at a temperature of 20 to 80 and use
within 3 hours of preparation.
(1) Shakea quantity of mixed contents of 20 capsules
containing the equivalent of 112 mg of minocycline in water,
dilute to 200 mL with the same solvent, filter and use the
filtrate.

(2) 0.060% wlv of minocycline hydro<hwride BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of minocycline, C23H21N301 in the
tablets using the declared contentof C23H21N301)HCI in
minocycline hydrochwride BPCRS. Each mg of C"H27N30"
HCI is equivalent to 0.9261 mg of C,3H27N30,.

LABELLING
The quantity of activeingredient is stated in terms of the
equivalent amountof minocycline.

(e) Use a detection wavelength of 280 nm.

(I) Inject 20 ~L of each solution.
(g) For solution (I) and solution (3) allow the
chromatography to proceed for 3 times the retention time of
minocyc1ine.

MOBILE PHASE

8 volumes of letrahydrofuran, 12 volumesof
dimelhylfonnamide, 78 volumes of solution A.

Solution A 18 volumes of a 0.375% wlv solution of sodium
edetate and 60 volumes of a 2.83% wlv solution of ammonium
oxalate. Adjust the pH of the solution to pH 7.2 with dilute
ammonia
When the chromatograms are recorded under the prescribed
conditions the retention times relative to minocyc1ine
(retention time about 11 minutes) are impurity C, about
0.52; impurityH, about 0.55; impurity B, about 0.66;
impurity A, about 0.74; impurity G, about 0.8; impurity F,
about 0.9 and impurity E, about 2.1-

SYSTEM SillTABILlTY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity C and
impurity H is at least 1.5;
the resolution between the peaksdue to impurity A and
impurity G is at least 1.5;
the resolution between the peaksdue to impurity F and
minocycline is at least 1.5.
The signal-to-noise ratioof the peakin the chromatogram
obtained with solution (4) is at least 20

UMITS

Identify the peaks due to impurity E, impurity F and
impurity G using the chromatogram obtained with solution
(3) and multiply the areas of these peaks by the
corresponding correction factors: impurity E) 1.6; impurity F)
1.6 and impurity G, 1.4.
In the chromatogram obtainedwith solution (1):

the areaof any peak corresponding to impurity A is not
greater thantwice me area of the principal peak in the
chromatogram obtained with solution (2) (2.0%);

·the-area·of-any-peak-corresponding-to-impurity-B-is.not----IDENTIFIGATION-------- ------ - -- ------
greater than 0.8 times the area of the principal peak in the Dissolve a quantity of powdered tablets containing me
chromatogram obtained with solution (2) (0.8%); equivalent of 50 mg of minocycline in 10 mL of methanol)
the area of any peaks corresponding to impurity C or filter (0.45-J.UIl nylon filter is suitable) and evaporate the
impurity E are not greater than 0.6 timesthe area of the filtrate to dryness undera stream of nitrogen at 60°.
principal peak in the chromatogram obtained with solution The infrared absorption spearum of the driedresidue)
(2) (0.6%); Appendix U A) is concordant with the reference spectrum of
the area of any peaks corresponding to impurity F or minoeycline (RS 502).
impurity G are not greater than 0.5 times the area of the TESTS
principal peak in the chromatogram obtained with solution Dissolution . ,
(2) (0.5%); Comply with the requirements stated under dissolurion test for
the area of any oilier secondary peak is not greater man tabkts and capsules) Appendix xn B.
0.2 times the principal peak in me chromatogram obtained TEST CONDITIONS
with solution (2) (0.2%);

(a) Use Apparatus 2) rotating the paddleat 50 revolutions
the sum of the areas of all secondary peaks is not greater than per minute.
3.5 times the principal peak in the chromatogram obtained
with solution (2) (3.5%). (b) Use 900 mL of water, at a temperature of 37°, as the

medium.
Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution PROCEDURE
(4) (0.1%). (I) After 45 minutes withdraw a IQ-mL sample of the

mediwn and measure the absorbance of the filtered sample)
suitably diluted with water if necessary at the maximum at
348 nm, Appendix IT B) usingwater in the reference cell.
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(2) Measure the absorbance of a suitable solution of
minocydine hydrochloride BPCRS in waterusing waterin the
reference cell.

Minocycline Preparations 111-1011

The signal-roo-noise ratio of the peak in the chromatogram
obtained with solution (4) is at least 20

UMITS

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of minocyc1ine.

LW'URITlES
The impurities limited by the requirements of this
monograph include those listed under Minocycline
Hydrochloride Dihydrate.

Identify the peaks due to impurity E, impurity F and
impurity G using the chromatogram obtained with solution
(3) and multiply the areas of these peaks by the
corresponding correction factors: impurity E, 1.6; impurity F,
1.6 and impurity G, 1.4.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2.0%);

the area of any peak corresponding to impurity B is not
greater than 0.8 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.8%);

the area of any peaks corresponding to impurity C or
impurity E are not greater than 0.6 times the area of the
principal peak in the chromatogram obtained with solution
(2) (0.6%);

the area of any peaks corresponding to impurity F or
impurity G are not greater than 0.5 times the area of the
principal peak in the chromatogram obtained with solution
(2) (0.5%);

the area of any other secondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of aU the secondary peaks is not greater
than 3.5 times the area or the principal peak in the
chromatogram obtained with solution (2) (3.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry oUI the method for
liquidchromatography, Appendix ill D, using the foUowing
solutions protected from light. Store the solutions at a
temperature of 2° to 8° and use within 3 hours of
preparation.

DETERMINATION OF CONTENT

Calculate the total content of rninocycline, C23H27N307J in
the medium from the absorbance obtained and using the
declared content of CnH27N307,HCI in minocydine
hydrochloride BPCRS. Each mg of C"H27N,O"HCI is
equivalent to 0.9261 rng of C23H21N307'

LIMITS

The amount of minocycline released is not. less than 75%
(Q) of the stated amount.

Related substances
Carry our me method for liquidchromaUJgraphy,
Appendix III D, using the following solutions in warer,
protected from light. Store the solutions at a temperature of
2° to 80 and use within 3 hours of preparation.

(1) Dissolve a quantity of the powdered tablets containing
the equivalent of 50 mg of minocycline with water, dilute to
100 mL with me same solvent and filter.

(2) Dilute I volume of solution (I) 100 volumes.

(3) Dissolve 2 mg of minocycline for syuem suitability EPCRS
in water and dilute to 5 mL.
(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 mm) packed
with base-deactivated end-eapped octadecylsilyl silica gelfor
chromatography (5 ~m).(Sunniest CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of ahouI40°.

(e) Use a detection wavelength of 280 run.

(I) Inject 20 ~L of each solution.

(g) For solution (I) and solution (3) aUow the
chromatography to proceed for 3 times the retention time of
minocycline.

(I) Shake a quantity of the powdered tablets containing the
MOBILE PHASE . I f 112 f mi I" dileqmva em 0 rng 0 mmocyc me lfi water, ute to

_J!~~~~ ~~t~ydrofura~~~olw:nes of 200_mL_with_the_same_sol'ient.J_filter and use the filtrate.
dimethylformamideand 78 volumes of solution A. (2) 0.060% wlv of minocydme hydrochloride BPCRS in wat<r.
Solution A 18 volumes ora 0.375% w/v solution of sodium
edetate and 60 volumes of a 2.83% wlvsolution of ammonium CHROMATOGRAPHIC CONDITIONS

oxalate. Adjust the pH of the solution to pH 7.2 with diJule The chromatographic conditions described under Related
ammonia. substances may be used.

When the chromatograms are recorded under the prescribed DETERi\UNATION OF CONTENT

conditions the relative retentions with reference to Calculate the content of minocycline, C23H27N301 in the
minocycline (retention time about 11 minutes) are: tablets using the declared content of C23H21N307,HCl in
impurity C, about 0.52; impurity H, about 0.55; impurity B, minocydine hydrochloride BPCRS. Each mg of C"H2,N,O"
about 0.66; impurity A, about 0.74; impurity G, about 0.8; HCI is equivalent to 0.9261 mg of C"H2,N,O,.
impurity F.J about 0.9 and impurity E, about 2.1.

SYSTEM SUITABIUTY

The test is not valid unless:

In the chromatogram obtained with solution (3):

the resolution between the peaks due to impurity C and
impurity H is at least 1.5;

the resolution between the peaks due to impurity A and
impurity G is at least 1.5;

the resolution between the peaks due to impurity F and
minocyc1ine is at least 1.5.
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MinoxidiJ Scalp Application
Minoxidil Scalp Cutaneous Solution

Action and use
Vasodilator, treatment of hypertension; male pattern
balduess.

DEFINITION
Minoxidil ScalpApplication is a cutanrous solution of
Minoxidil in a suitable ethanolie solvent.
The scalp application complies with the requirements stared under
Liquids for Cutaneous Applironon and with 'hefolWwing
requirements.

Content of mJnoxidil, C.H"N,O
95.0 [0 110.0% of the stated amount.

IDENTIFICATION
Evaporate a volwne of the scalp application containing about
50 mg of Minoxidil to dryness at a temperature of about50°
under a stream of nitrogen. The infrared absorption spearum of
the residue, Appendix nA, is concordant with me reference
specuum of minoxidil (RS 376).

Related substances
Carry out the methodfor liquidchromatography,
Appendix In D, using the following solutions.
(1) Dilute a suitable volume of the scalp application with the
mobilephase to produce a solution containing 0.025%wlvof
Minoxidil.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.
(3) Dilute I volume of solution (2) to 5 volumes with the
mobilephase.
(4) Dissolve 5 mg of minoxidil for system sui,ability EPCRS
(containing impurities A, B and E) in the mobilephase and
dilute to 20.0 mL with the mobile phase.

the area of any sicondary peak is not greater than the area of
the principal peak obtained with solution (3) (0.2%);

the sum of the areas of anyseamdary peaks is not greater than
1.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (\.5%).

Disregard anypeak with an area less than0.5 times that of
the principal peak in the chromatogram obtained with
solution (3) (0.1 %).

ASSAY
Carry out the method for liquidchromatography,
Appendix m D, using the foUowing solutions.
(I) 0.025% wlv of Minoxidil, prepared by serial dilution of
the scalp application with the mobilephase.
(2) 0.025% wlv of minoxidil BPCRS in the mobile phase.

(3) Dissolve 5 mg of minoxidil for system sui'aMity EPCRS
(containing impurities A, B and E) in the mobile phase and
dilute to 20.0 mL with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

Use the chromatographic conditions described underRelated
substances but with a detection wavelength of 254 nm,

SYSTEM SUITABIUTY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and impurity B is at least 1.5 and the resolution
betweenminoxidil and impurity E is at least2.0.

DETERMINATION OF CONTENT

Calculate the content of C9H l5NjO in the scalpapplication
using the declared contentof C9HI5NjO in
minoxidil BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underMinoxidil.

Mirtazapine Oral Solution
Action and use
Inhibitor of5HT and noradrenaline reuptake; antidepressant.

IDENTIFICATION
Mix a quantity of the oralsolution containing 50 mg of
Mirtazapine with 12.5 mL of water, add 12.5 mL of n
hexane. Allow to separate, retain and filter the hexanelayer
and evaporate the filtrate to dryness. The infrared absorption
spectrum of the residue, Appendix II AJ is concordant with
the reference spearum ofmirtazapine (RS 434).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Mix a quantity of the oral solution containing 30 mg of
Mirtazapine with 10 mL of the solvent mixture) dilute to
20 mL with the same solvent mixture and filter.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to

impurity A and impurity B is at least \.5 and the resolution
between the peaks due to minoxidil and impurity E is
at least 2.0.

LIMITS

In the chromatogram obtainedwith solution (1):
identify anypeakcorresponding to impurity B usingsolution
(4) and the cbromatogram supplied with minoxidilforsystem
suitability EPCRS and multiply the area of this peak by a
correction factor of 1.6.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-copped oaadecy/si1Yl silica gelfor chromatography
(2.6 um) (Kinetex XB-CI8 is suitable).
(b) Use isocratic elutionand the mobile phase described
below.

-- -(c)-Use a-flow-rate of O,S-mL-per-minute, --- ------DEFINlTION
(d) Use a column temperature of 40°. Mirtazapine Oral Solution contains Mirtazapine in a suitable

(e) Use a detection wavelength of 230 nm, vehicle.
(f) In" t 10 p.L of each solution. The oralsolun'on complies wilh the requirements Slated under Oral

JCC Liquids and with 'he foUowing requirements.
MOBILE PHASE • .

. Content of rnjrtazaptne, C17Hl~3
0.1% v/v of mJluoroacetic acidand O.OIM of sodium 95.0 to 105.0% of the stated amount.
heptanesalfonae in a mixture of 45 volumes of methanol and
55 volumes of water.
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Mirtazapine Tablets
Acdon and use
Inhibitor of 5HT and noradrenaline reuptake; antidepressant.

(2) 0.009% wlv of mirtazapine BPCRS in a mixture of
50 volumesof tu:elonitrile and SO volumes of water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Related
substances may be used with a detection wavelength of
290 run.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2) the symmeuy factor of the peak
corresponding to mirtazapine is in the range 0.8 and 2.0.

DETERMINATION OF CONTENT

Calculate the content of mirtazapine, C17HI9N3J in the oral
solution from the chromatograms obtained and using the
declared content of Cl7HI9N3 in mirtazapine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Mirtazapine.

(2) Dilute I volume of solution (I) to 100 volumes with a
mixture of 50 volumes of acetonitrile and 50 volumes of water.

(3j 0.15% wiv of mirtazapine for system suitability EPCRS in a
mixture of 50 volwnes of acewm'tn"le and 50 volumesof water.
(4) Dilute I volume of solution (2) to 10 volumes with a
mixture of 50 volumes of acetonitrile and 50 volumes of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 rnrn) packed
with end-capped octad")'isi/yl siJi<a gelfor chrpmatography
(5~m) (Hypersil ODS is suitable).
(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 240 nm.
(I) Inject I0 ~L of each solution,
(g) Allow the chromatography to proceed for 3 times the
retention time of mirtazapine.

MOBILE PHASE

75 volumes of tetrahydrofuranfor chromatography,
125 volumes of methanol, 150 volumes of acetonitrile and
650 volumes ofa solution, previously adjusted to pH 7.4
with onhOjJhosphom add, containing 1.8% wlv of
tetramethylammonium hydroxide.
When the chromatograms are recorded using the prescribed DEFINITION
conditionsthe retentiontime of mirtazapine is about Mirtazapine Tablets containMirtazapine.
25 minutes.The retention times relative to mirtazapine are: The tablets comply wzih the requirements statedunder Tablets and
impurity A, about 0.2; impurity B, about 0.3; impurity C, Wlih thefolWwing requirements.
about 0.35; impurity D, about 0.4; impurity E, about 1.3; Content of mirtazapine, C17H.,N'l
impurity F, about 1.35. 95.0 to 105.0% of the stated amount.

SYSTEM SillTABILITY IDENTIFICATION
The test is not valid unless, in the chromatogram obtained Mixa quantity of the powdered tablets containing 50 mg of
with solution (3), the resolution betweenthe peaksdue to Minazapinewith 12.5 mL of water, add 12.5 mL of n-
impurities E and F is at least 1.5. hexane, allowto separate, retain and filter the hexane layer
UMITS and evaporate the filtrate to dryness. The infrared absorption
Identify anypeaks in the chromatogram obtained with spectrum of the residue, AppendixII A, is concordant with
solution (I) corresponding to impurities A, Band F using the reference spectrum of mirtazapine (RS 434).

solution (3) and multiply the areas of these peaks by the TESTS
corresponding correction factors: impurity AJ 1.3; impurity B, Dissolution

----1~3;~impurity~F,002o-.---------------eomply·with~the-dissolation~testfwtablets-and-capmles,c--------l

In the chromatogram obtained with solution (I): Appendix XII BI.

the area of any peakdue to impurity C is not greater than TEST CONDITIONS

half the area of the principal peak in the chromatogram (a) Use Apparatus 2, rotating the paddle at 50 revolutions
obtained with solution (2) (0.5%); per minute.

the area of any other secondarypeak is not greater than (b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
0.2 times the area of the principal peakin the chromatogram 37°

J
as the medium.

obtained with solution (2) (0.2%);
PROCEDURE

:the sum of the areas of any secondary peaks is not greater than
twice the area of the principal peakin the chromatogram Carry out the method for liquidchromawgraphy,
obtained with solution (2) (2%). Appendix III D, using the following solutions.

Disregard any peakwith an area less thanthe area of the (1) After45 minutes withdraw a sample of the medium and
principal peak in the chromatogram obtained with solution filter. Use the filtered medium, dilutedwith mobile phase if
(4) (0.1%). necessary, expected to contain 0.0017% wlv of Mirtazapine.

(2) 0.0017% wlv of mirtazapine BPCRS in O.1M hydrochlori<
ASSAY acid.
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions. CHROMATOGRAPHIC CONDITIONS

(I) Dilute a quantity of the oral solution containing 90 mg of (a) Use a stainless steel column (25 em x 4 mm) packed with
Mirtazapine to 100 mL with a mixture of 50 volumes of bose-deoanxued, end-cappedoctadecylsilyl siJi<a gelfor
acetonitrile and 50 volumes of water. Filter the solution and chrpmatography(5 urn) (Hypersil BDS CIS is suitable).
dilute 1 volume of the filtrate to 10 volumes with the same (b) Use isocratic elution and the mobile phase described
solvent mixture. below.
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(c) Use a flow rate of 1.5 mL per minute.

(d) Use a colwnn temperature of 40°.

(e) Use a detection wavelength of292 om.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

20 volumes of acetonitrile and 80 volumes of a solution
previously adjusted to pH 3.0, with dIlute orthophosphoric acid,
containing 2 volwnes of triethylamine and 1000 volumes of a
0.68% wlv solution of potassium dihydrogen orthophosphate.

DETERMINATION OF CONTENT

Calculate the total content of mirtazapine, Cl7HI9N3, in the
mediumfrom the chromatograms obtained and using the
declared content ofC l1HI 9Nj in miruzzapine BPCRS.

LIMITS

The amountof mirtazapine released is not less man 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromawgrophy,
Appendix ill D, using the following solutions.
(I) Shake with the aid of ultrasound a quantity of the
powdered tablets containing 30 mg of Mirtazapine with
10 mL of a mixture of 50 volumes of acetoniniJe and
50 volumes of water, dilute to 20 mL with a mixture of
50 volumes of acetonitrile and 50 volumes of water and filter.
(2) Dilute 1 volwne of solution (1) to 100 volumes with a
mixture of 50 volumes of acetonitrile and 50 volumes of water

(3) 0.15% wlv of mirtazapine for system suitability EPCRS in a
mixture of 50 volumesof autonitrile and 50 volumes of water.
(4) Dilute 1 volume of solution (2) to 10 volwnes with a
mixture of 50 volumes of acetonitrile and 50 volumes of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped IX'adecylsi/y1 sit;,;a gelfor chromatogrophy
(5 ~m) (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambient colunm temperature.

____(eLUs,,-u1etection wavelength of 240 om.

(I) Inject 10 ~L of each solution.
(g) Allow the chromatography to proceed for twice the
retention time of mirtazapine.

MOBILE PHASE

75 volwnes of tetrahydrofuran for chromawgraphy,
125 volumes of methanol, 150 volumes of acetonitrile and
650 volumes of a solution, previously adjusted to pH 7.4
with onhophosphoric acid, containing 1.8% wlv of
tetramethylammonium hydroxide.
When the chromatograms arerecorded usingthe prescribed
conditions the retention time of mirtazapine is about
25 minutes. The retention times relative to mirtazapine are:
impurity A;, about0.2; impurity B;, about0.3; impurity C;,
about 0.35; impurity D;, about0.4; impurity E, about 1.3;
impurity F;, about 1.35.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtained with solution (3);, the resolution
between the peaks due to impurities E andF is at least 1.5;
in the chromatogram obtained with solution (4) the signal-to
noise ratio of the principal peakis at least 15.
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LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities A;, Band Fusing
solution (3) and multiply the areas of these peaks by the
corresponding correction factors; impurity A;, l.3j impurity B;,
1.3; impurity F;, 0.2;
In the chromatogram obtained with solution (1):
the area of anypeak corresponding to impurity A is not more
than 0.3 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any peakdue to impurity B is not more than
0.2 times thearea of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the area of anypeakdue to impurity F is not more than
0.2 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.2%);

the area of any othersecondary peak is not more than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of anysecondary peaks is not greater than
twice the area of the principal peakin the chromatogram
obtained with solution (2) (2%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromawgrophy, Appendix III D, using the following
solutions.
(1) Shake a quantity of the powdered tablets containing
90 mg of Mirtazapine with 50 mL of a mixture of
50 volumes of acelonitrile and 50 volumesof waterandadd
sufficient of a mixture of 50 volumes of auumitn1e and
50 volumes of water to produce 100 mL. Filterthe solution
and dilute 1 volume of the filtrate to 10 volumes with a
mixture of 50 volumes of auumitriJe and 50 volumes of wattr.
(2) 0.009% w/v of mirtazapine BPCRS in a mixture of
50 volumes of auumilrile and 50 volumes of water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described underRelated
substances-may-be-used-with-a-deteetion-wavelength-of----------
290 run.

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
with solution (2), the symmetry factor of the peak
corresponding to mirtazapine is between 0.8 to 2.0.

DETERMINATION OF CONTENT

Calculate the contentof mhtezapine, C17HI9N3;, in the
tablets from the chromatograms obtained and using the
declared contentof C17H I9N3 in mirtazapine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include -those listed underMirtazapine.
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Mirtazapine Orodispersible Tablets
Orodispersible J"vlirtazapine Tablets

Action and use
Inhibitor of 5HT and noradrenaline reuptake; antidepressant.

DEFINITION
Mirtazapine Orodispersible Tablets contain Mirtazapine in a
suitableorodispersible basis.
The tablets comply with the requirements slatedunder Tablets and
wilh thefollowing requirements.

Content of mirtazapine, C17Hl~3
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Mix a quantity of the orodispersible tablets containing 50 mg
of Mirtazapine with 12.5 mL of water, add 12.5 mL of n
hexane. Allow to separate, retain and filterthe hexane layer
and evaporate the filtrate to dryness. The infrared absorption
spearum of the residue, Appendix n A, is concordant with
the reference spearum of mirtazapine (RS 434).

TESTS
Dissolution
Comply with the dissolution lestfor tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of O.lM hydrochiori£ acid, at a temperature of
37°, as the medium.

PROCEDURE

Call)' out the method for liljuid chromatography,
Appendix ill D, using the followingsolutions.

(I) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with the mobile phase
if necessary, to produce a solutionexpected to contain
0.0017% wlv of Mirtazapine.

(2) 0.0017% wlv of mirrazapine BPCRS in O.lM hydrochlori£
acid.

CHROMATOGRAPHIC CONDITIONS

---- - (;;)-USe-a-'tainless~eel column (25 emx- 4 mm) packed--

with base-deae'Vated, end-copped octadecylsilyl S1liea gelfor
chromatography (5 urn) (Hypersil BDS CI8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flowrate of 1.5 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of292 nm.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

20 volumes of acetonitrile and 80 volumes of a solution,
previously adjusted to pH 3.0 with dilute otthophosphori£ acid,
containing 2 volumes of tn"ethylamine and 10PO volumes of a
0.68% wlv solution of patassium dihydrogen orthophosphal<.

DETERMINATION OF CONTENT

Calculate the total content of mirtazapine, C17Hl~3J in the
rnediwnfrom the chromatograms obtainedand using the
declared content of C17H19~h in mirtazapine BPCRS.

Mirtazapine Preparations III-1015

LIMITS

The amount of mirtazapine released is not less than75% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix In D, using the following solutions.
(I) Shake with the aid of ultrasound a quantity of the
powdered tablets containing 30 mg of Mirtazapine with
10 mL of a mixture of 50 volumesof aUlOnitrile and
50 volumes of water, dilute to 20 mL with a mixture of
50 volumes of auumilrile and 50 volumes of water and filter.
(2) Dilute I volume of solution (I) to 100 volumes with a
mixture of 50 volumes of autt>nitriJe and 50 volumes of water.

(3) 0.15% wlv of mirtazapinefor~Slenl suitability EPCRS in a
mixture of 50 volumes of llalOnitrile and 50 volumes of water.
(4) Dilute I volume of solution (2) to 10 volumes with a
mixture of 50 volumes of auwnicrik and 50 volumesof water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-<:apped ocuuiecyIsi/yl silica gelfor chromatography
(5 pm) (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 240 nm.

(f) Inject 10 ~L of each solution.

MOBILE PHASE

75 volumes of l<trahydrofuran for chromatography,
125 volumes of melhanol, 150 volumes of auttmitrile and
650 volumesof a solution, previously adjusted to pH 7.4
with otthophosphori£ acid, containing 1.8% wlv of
tetramethylammonium hydroxide.
When the chromatograms arerecorded using the prescribed
conditions the retention time of mirtazapine is about
25 minutes.The retention times relative to mirtazapine are:
impurity A, about 0.2, impurity B, about 0.3; impurity C,
about 0.35; impurity D, about 0.4, impurity E) about 1.3,
impurity F, about 1.35.

-SySTEM-SUlTABIUTY------ - - - ----- - -- ------ ----- - ----- 

The test is not valid unless:
in the chromatogram obtainedwithsolution (3), the resolution
between the peaksdue to impurities E and F is at least 1.5,
in the chromatogram obtainedwith solution (4) the signal-to
noise ratioof the principal peakis at least 15.

liMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities A, Band Fusing
solution (3) and multiply the areas of these peaks by the
corresponding correction factors, impurity A) 1.3, impurity B,
1.3; impurity F, 0.2.

In the chromatogram obtainedwith solution (1):

the area of anypeak corresponding to impurity A is not more
than 0.3 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.3%);

the area of any peakdue to impurity B is not more than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the area of anypeak due to impurity F is not morethan
0.2 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.2%);
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the area of any other secondary peak is not more than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2j (O.2%jj

the sum of the areas of any secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%).

Disregard any peakwith an area less than the area of the
principal peakin the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromawgraphy, Appendix III D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing
90 mg of Mirtazapine with 50 mL of a mixture of
50 volumes of tlUlon;tn"le and 50 volumes of walerand add
sufficient of a mixture of 50 volwnes of acetonim7e and
50 volumes of water (0 produce 100 mL. Filter the solution
and dilute 1 volume of the filtrate to 10 volumes with a
mixture of 50 volumes of acetonitrile and 50 volumesof WOlff.

(2) 0.009% wlv of mirraaapine BPCRS in a mixture of
50 volumes of acewnitn"le and 50 volwnes of water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure descrihed under Related
substances may be used with a detection wavelength of
290 om.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2) the symmetlyfaaor of the peak
corresponding to mirtazapine is between0.8 to 2.0.

DETERMINATION OF CONTENT

Calculate the total contentof mirtazaplne, C17H I9Nj , in the
tablets from the chromatograms obtained and using the
declared contentof Cl1HI9Nj in mirtazapine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underMirtazapine.

Mitobronitol Tablets
Action and use
Cytotoxic.

DEFINITION
Mitobronitol Tabletscontain Mitobronitol.
The tablets comply with the requirements stated underTablets and
with thefollawing requirements.

Content ofmitabronltol, C.uI2Br,O.
92.5 to 107.5%of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 0.5 g of
.Mitobronitol with 10 mL of hot methanol, filter and allow the
filtrate to cool. The crystalline precipitate, after filtering and
drying at 1050 for 2 hours, complieswith the following tests.
A. The infrared absorption spectrum, Appendix Il A, is
concordant with the reference spectrum of mitobronitol
(RS 236).
B. Dissolve 0.1 gin 10 mL of 1M sodium hydroXide, boil,
cool, acidify with2M nime acid and add I rnL of silvernitrate
So/Ulian. A pale yellow, curdyprecipitate is produced.
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TESTS
Ionic halide
Shake a quantity of powdered tablets containing 1 g of
Mitobronitol with 50 mL of warer for 15 minutes, dilute to
100 mL with waterand filler. To 50 mL of the filtrate add
10 mL of 2M nitric acidand 5 mL of O.OlM silver nitrate VS
and mix. Titrate the excess of silver nitrate with O.OlM
ammonium thiocyanate VS usingammonium iron(lJ/) sulfate
solution R2 as indicator. Not more than 3.2 mL of O.OIM
silwr nitrate VS is required.

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 0.2 g of Mitohronitol add 40 mL of O.5M sodium
hydroXide, heat to hoiling, cool, add 25 mL of 0.1M Sl7ver
nitrate VS, acidify with 5 mL of 5M nitric acidand titrate the
excess of silver nitrate with O.lMammonium thiocyanate VS
determining the end point potentiometrically. Each mL of
O.IM silvernitrare VS is equivalent to 15.40 mg of
C.u"Br,O•.

STORAGE
Mitobronitol Tahlets should he protected from fight.

Mitoxantrone Infusion
Mitoxantrone Intravenous Infusion

Acdon and use
Cytotoxic.

DEFINITION
Mitoxantrone Infusion is a sterile solution containing
Mitoxantrone Hydrochloride. It is prepared by diluting
Mitoxantrone Sterile Concentrate witha suitable diluent in
accordance with the manufacturer's instructions.
The infusion complies with the requiremems statedunder
Parenteral Preparatians and with thefollowing requirements.

Bacterial endotoxins
Carry out the leStfor baaenalendoroxins, Appendix XN C.
Dilute the infusion, if necessary, withwater BET to give a
solutioncontaining the equivalent of 2 mg of mitoxantrone
permL (solution A). The endotoxin limitconcentration of
solution A is 10 IU per mL.

LABELLING
The strength is stated in terms of the equivalent amountof
mitoxantrone in a suitable dose-volume.

MITOXANTRONE STERILE
CONCENTRATE
DEFINITION
Mitoxantrone Sterile Concentrate is a sterile solutionof
.Mitoxantrone Hydrochloride in Water for Injections.
The concentrate complies with the requiremenrs for Concentrates
for InjlXtions or InfusWns statedunder Parenreral Preparations
and with thefollawing requirements.

Content of mitoxantrone, CnH1sN'406
90.0 to 105.0% of the Slated amount.

CHARACfERISTICS
A dark blue solution.

IDENTIFICATION
A. Dilute a volume of the concentrate containing the
equivalent of 2 mg of mitoxantrone to about 100 mL with
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waterand add 20 mL of 1M hydrothloric addand sufficient
water to produce 200 mL The lightabsorption of the solution,
Appendix 11 B, in the range 220 nm to 350 run shows a
maximum at about 240 ron and a shoulderat 274 run.
B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH of a solutiondiluted, if necessary, with water to contain
the equivalent of 0.2% wlv of mitoxantrone, 3.0 to 4.5,
Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the followingsolutions.
(I) Dilute a volume of the concentrate containing the
equivalent of 20 mg of mitoxantrone to 50 mL with the
mobilephase.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.

(3) 0.2% wlv of mitoxantrone impurity A EPCRS and
0.04% wlv of mitoxantrone hydrochloride EPCRS in the mobile
phase.

(4) Dilute I volume of solution (2) to 10 volumes with the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with pherryl silica gellor'c1tromawgraphy (10 um) (~Bondapak

Phenyl is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of 3 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 254 nm.

(I) Inject 50 ~L of eacb solution.

(g) For solution (I) allow the chromatography to proceed for
3 times the retention time of the principal peak.

MOBILE PHASE

- -25volumesof asolutlon 'prepared by-dissolving 22-gof
sodium heptane.sulfonate in about 150 mL of water, filtering
through a 0.45-J.UI1 filter, washingthe filter with water, adding
32 mL ofglacial acetic acid to the combined filtrate and
washings and diluting to 250 mL with water, 250 volumes of
acecumtrile and 750 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution [actor between the two
principal peaksis at least 3.0.

UMITS

In the chromatogram obtainedwithsolution (1):
the areaof any peak corresponding to impurity D is not
greater than 3 times the area of the principal peakin the
chromatogram obtainedwith solution (2) (3%);
the area of any other secondary peak is not greater thanthe
area of the principal peak in the chromatogram obtained with
solution (2) (I %);

the sum of the areas of any secondary peaks otherthanany
peak-corresponding to impurity D is not greater than 5 times
the area of the principal peak in the chromatogram obtained
with solution (2) (5%).

Modafinil Preparations 111-1017

Disregard any peak with an arealess than that of the
principal peak in the chromatogram obtainedwith solution
(4) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Dilute a volume of the concentrate containing the
equivalent of 20 mg of mitoxantrone to 50 mL with the
mobile phase.
(2) 0.04% wlv of mitoxantrone hydrochloride EPCRS in the
mobile phase.
(3) 0.2% wlv of mitoxantrone impurity A EPCRS in
solution (2).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Related
substances may be used.

SYSTEM SUITABILITY

The Assayis not validunless, in the chromatogram obtained
with solution (3), the resolution faaor between the two
principal peaks is at least 3.0.

DETERAHNATION OF CONTENT

Calculate me content of C22H2SN406 in the concentrate
using the declared content of CnH30CI:zN406 in mitoxantrone
hydrochloride EPCRS. Each mg of C"H30CI,N.06 to be
equivalent to 0.8591 mg of C"H,sN.06.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of mitoxantrone.

IMPURlTIES
The impurities limitedby the requirements of this
monograph include those listed underMitoxantrone
Hydrochloride.

Modafinil Tablets
Action and use
Narcolepsyand sleep disorders

··DEFINlTION·

Modafinil Tablets contain Modafinil.

The tablets complies with the requirements stated under Tablets
and with thefollowing requirements.

Content of medaflntl, C1SH15NOzS
95.0 to 105.0%of the stated amount.

IDENTIFICATION
To a quantity of the powdered tablets containing 0.1 g of
Modafinil, add (5 mL of acetone, boil and filterthe hot
solution. Wash the filterpaperwith two 5-mL quantities of
hot acetone, combine the filtrates and cool in ice. Evaporate
the combinedfiltrates to dryness. The infrared absorption
spectrum of the dried residue, AppendixII A, is concordant
with the reference spectrum.of modalinil (RS 505).

TESTS
Dissolution
Comply with the dissolution testlor tablelS and capsuks,
Appendis XU B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
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impurity A and Hv is the height above the baseline of the
lowestpoint of the curve separating this peakfrom the peak
due to modafinil.

LIMITS

In the chromatogram obtainedwith solution (1):

the area of any peak corresponding to impurity B or C is not
greater than the area of the principal peakin the
chromatogram obtainedwith solution (2) (0.5% of each);
the area of any other secondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any seamdary peaks is not greater than
twice the area of the principal peakin the chromatogram
obtained with solution (2) (1.0%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Weighand powder20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutionsprepared in solutionA described under Related
substances.
(1) Mix, with the aid of ultrasound, a quantity of the
powdered tablets containing 0.1 g of Modalinil with 80 mL
of solution A and dilute to 100 mL. Dilute I volume of the
resulting solution to 10 volumes.
(2) 0.01% wlv of modafiniJ BPCRS.
(3) Add 2 mL of solution A to a vial of modafiniJ for system
suitability EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underDissolution
may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-to-vaOey ratiois at least 2.5, where
Hp is the height above the baseline of the peak due to
impurity A and Hu is the height above the baseline of the
lowestpoint of the curveseparating thispeakfrom the peak
due to modafinil.

IMPURITIES
The impurities limitedby the requirements of this
monograph include chose listed underModafinii.

Mometasone Scalp Application
MometasoneCutaneousSuspension

Action and use
Glucocorticoid.

DEFINITION
Mometasone Scalp Application is a cutaneous suspension of
MometasoneFuroate in a suitable liquid basis.
The scalp application complies with the requirements statedunder
Liquids for Cutaneous Application and with thefollowing
requirements.

-- -DETERMINATION OF CONTENT

Calculate the content of modafinil, CI5HI5N02S, in the
tablets from the chromatograms obtainedand using the
declared content of CI5HI5N02S, in modafinil BPCRS.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-eo-vaOey ratio is at least 2.5, where
Hp is the height above the baseline of the peakdue to

(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquid chromategraphy,
Appendix ill D using the following solutions.
(1) After45 minutes withdraw a sampleof me medium and
liIter (0.45-/lm lilter is suitable). Dilute the liItered medium,
if necessary, with sufficient dissolution medium to producea
solution expected to contain 0.011% wlv of Modafinil.
(2) 0.011 % wlv of modqfini/ BPCRS in the dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with end-capped aaadecylsi/yl silica gelfor chromatography
(5 I'm) (Inertsil 008-2 is suitable).

(b) Use isocraric elution and the mobilephase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 220 om.

(I) Inject 20 I'L of each solution.

MOBILE PHASE

350 volumes of acetonitrile and 650 volumes of a 0.68% wlv
solution of potassium dihydrogen orthophosphate, previously
adjusted to pH 2.3 with onhophosphoric acid.
When chromatograms are recorded underthe prescribed
conditions, me retention time of modafinil is about
4 minutes.

DETERMINATION OF CONTENT

Calculate the totalcontent ofmodafinil, C15H I5N02S, in the
medium from the chromatograms obtained and using the
declared content of C15H15N02S, in modafinil BPCRS.

LIMITS

The amount of modafinil released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for lilJuid chromawgraphy,
Appendix III D, using the following solutions prepared in a

__ mixture of 1 volumeof 5Maut;cacid,350 volumes of
autonitrile and 650 volumes of water (solutionA).
(1) Mix, with the aid of ultrasound, a quantity of the
powdered tablets containing 0.1 g of Modalinil with 80 mL
of solutionA and dilute to 100 mL Filter the solution and
dilute 1 volume to 10 volumes.
(2) Dilute 1 volume of solution (I) to 200 volumes.

(3) Add 2 mL of solution A to a vial of modafiniJfor system
suitability EPCRS.
(4) Dilute 1 volume of solution (2) to 5 volumes ..,
CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Dissolution
maybe used and allow the chromatography to proceed for
4 times the retention time of modafiniJ.
When the chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference to modafinil
(retention time about 4 minutes) are: impurity A, about 1.3;
impurity B, about 1.8 and impurity C, about 3.0.
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Content of mometasone furoate, C27H30Clz06
90.0 to 110.0% of the stated amount.

IDENTIFICATJON
A. Carry out the methodfor thin-layer chromarography,
Appendixill A, using the following solutions.
(1) Dispersea quantity of the scalp application containing
0.5 mg of Momet.sone Furoate in 4 mL of mahanol (80%)
by heatingon a water bathuntil the temperature reaches 681;1.
Shake for 20 minutesand cool in ice for 30 minutesand
filter.
(2) 0.0125% wlv ofmomaasonejuroate BPCRSin methanol
(80%).
(3) A mixture of equal volumes of solutions (1) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsitka gelF25~Merck silicagel 60 F2S4

plates are suitable).
(b) Use mobilephase as described as below, allow the lank
to saturate for 60 minutes.
(c) Apply 20 IlL of each solution.

(d) Develop the plate to 15 ern.

(e) Afterremoval of the plate, dryat 1050 and examine
under ultraviolet light (254 nm).

Mometasone Preparations 111-1019

CHROMATOGkAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped lXuide<ylsilyl silica gelfor ehremarography
(5 um) (Symmetry CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use an ambient temperature.
(e) Use a detectionwavelength of 254 nm.
(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 2.5 times the
retention time of rnornetasone furoate.

MOBILE PHASE

Equal volumesof acewnini/e and water.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference (0

mometasone furoare (retention time about 25 minutes) are:
impurity C, about 0.9 and impurity J, about 1.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3)J the resolution between impurity C and
mometasone furoate is at least 2.5.

MOBILE PHASE

3 volumes of aUlOm"trile, 10 volumes of methanol, 26 volumes
of ethylacetate and 61 volumes of toluene.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds' to that in the chromatogram
obtained with solution (2). The principal spot in the
chromatogram obtained with solution (3) appears as a single
compact spot.
B. In the Assay, the chromatogram obtained with solution
(1) shows a peakwith the same retention time as the peak
due to mcmeresone furoate in the chromatogram obtained
with solution (2).

LIMITS

In the chromatogram obtained with solution (1):
the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of aU s«Ondary peaks is not greater than
twice the area of the principal peakin the chromatogram
obtained with solution (2) (1%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtainedwith solution
(4) (0.1%).

ASSAY
Carry out the method for liquidchromarography,

TESTS Appendix ill D, using the following solutions.

Related substances Solution A 0.1 volumes of glacial acetic acid, 50 volumes of
Carryout the method for liquid chromatographyJ acetonitrile and 50 volumes of water.

Appendix~~~~sing ~~ ~lIo~ing so~utio~. ~arry ~' the CD Completel~ disperse a quantity of the scalp application
---proceaureproteetNifrottrltght and prepare solutwns Immediately containing 10 mg of Mometasone Furoate in 25 mL of

before use. acetonitrile in a water bath at a temperature of 800 and allow
Solution A 0.1 volwnes of glacial acetic acid, 50 volumesof to cool. Add 20 mL of acetcn;trile and 30 mL of solution A
acetonitrile and 50 volumes of water. and shakefor 30 minutes. Add sufficient solution A to
(I) Completely disperse a quantity of the scalp application produce 100 mL and Iilter.
containing 10 mg of Mometasone Furoate in 25 mL of (2) Dissolve 10 mg of mometasone futoase BPCRS in 45 mL
acetonitrile in a water bathat a temperature of 800 and allow of acetonitn"le and add sufficient solution A to produce
to cool. Add 20 mL of aaronitriJe and 30 mL of solution A 100 mL.
and shake for 30 minutes. Add sufficient solution A to (3) Dissolve 5 mg of mometasone juroatefor system
produce 100 mL and Iilter. suitability EPCRSin 4.5 mL of aaronitrileand add sufficient
(2) Dilute I volume of solution (I) to 200 volumes with a solution A to produce 10 mL
solution containing 45 volumes of acetonitrile and 55 volumes
of solution A. CHROMATOGRAPHIC CONDITIONS

(3) Dissolve 5 mg of mometasone juroate for system The chromatographic conditions described under Related
suitability EPCRS in 4.5 mL of acetonitrile and add sufficient substances may be used.
solution A to produce 10 mL SYSTEM SUITABILITY

(4) Dilute J volumes of solution (2) to 5 volumes with a The test is not valid unless, in the chromatogram obtained
solution containing 45 volumes of acetonjtrl1e and 55 volumes with solution (3), the resolution between impurity C and
of solution A. mometasone fucoate is at least 2.5.
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Solution A 0.1 volumes of glacial acetic acid, 50 volumes of
acetonitrile and 50 volumes of water.

(I) To a quantity of the cream containing 10 mg of
MometasoneFuroate add 45 mL of acetom'trile on a water
bath, maintained at 60°, for 60 minutes with occasional
shaking. Place in a freezer for 30 minutes, shakewith 55 mL
of Solution A, centrifuge and filter.
(2) Dilute I volume of solution (I) to 200 volumes with a
solutioncontaining45 volumes of acetom·tri!e and 55 volumes
of solutionA.
(3) Dissolve 5 mg of mometason, furoaIiJ for 'Y5I,",

suitability EPCRS in 4.5 mL of aUlO1IitriJe and add sufficient
solutionA to produce 10 mL.

(4) Dilute 2 volumes of solution (2) to 10 volumes with a
solution containing45 volwnes of acetonitrile and 55 volumes
of solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 em x 4.6 mm) packed
with end-cappedoaade<y/si/yl silica gelfor chromatography
(5 urn) (Symmetry CIS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of I mL per minute.
(d) Use an ambient temperature.
(e) Use a detection wavelength of254 nm.
(f) Inject 20 IlL of each solution.
(g) For solution (I) allow the chromatography to proceed for
2.5 times the retention time of mometasone furoate.

DETERMINATION OF CONTENT

Calculate the contentof C27H30Ch06 in the scalp
application using the declared content of C;nHJoCh06in
mQ11lelaJone furoate BPGRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity C and impurity Jlisted under
MometasoneFuroate.

Mometasone Cream
Action and use
Glucocorticoid.

DEFINITION
Mometasone Cream contains Mometasone Furoate in a
suitable basis.
The cream complies Wilh the requirements statedunder Topical
Semi-solid Preparations and with 'hefollowing requirements.
Content of mometasone furoate, C17H30C1206
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for '/tin-layer chromatography,
Appendix III A, using the following solutionsprotected from
light.
(I) Disperse a quantity of the cream containing 0.5 mg of
Mometasone Furoate in 4 mL of methanol (80%) by heating
on a water bath until the temperature reaches 68°. Shakefor
20 minutes and cool in ice for 30 minutesand filter.
(2) 0.0125% wlv of momeuuone furoaIiJ BPCRS in methanol
(80%).
(3) A mixture of equal volumes of solutions (I) and (2).

MOBILB PHASB

Equalvolumes of aceronirn1e and water.
When the chromatograms arerecorded under the prescribed
conditions, the relative retentions withreference to
mometasonefuroate (retention time about25 minutes) are:

CHROMATOGRAPHIC CONDiTIONS impurity C, about 0.9 and impurity JJ about 1.5.
(a) Use as the coating silica gelF254 (Mercksilica gel 60 F254 SYSTEM SUiTABIUTY
plates are suitable).

The test is not validunless, in the chromatogram obtained
(b) Use the mobile phaseas described below, allow the tank with solution (3), the resolution between impurity C and
to saturate for 60 minutes. mometasonefuroate is at least 2.5.
(c) Apply 20 ~L of each solution. LIMITS

____ (d) Develop.the.plate.to.Id.cm, ---linne cnromatogram obmine<lWiilisolution (1)-:----------- -
(e) Afterremoval of the plate, dry at 105° and examine .

d I viole I' h (254 .1 the area of any secondary peak IS not greater than the area of
un er u Ira t rg, t nm.l. the principal peakin the chromatogram obtained with
MOBILB PHASB solution (2) (0.5%);
3 volwnes of acetonitrile, 10 volumes of methanol, 26 volumes the sum of the areas of all secondary peaks is not greater than
of ethylacetate and 61 volumes of toluene. twice the area of the principal peakin the chromatogram
CONFIRMATION obtained with solution (2) (I%).

The principal spot in the chromatogram obtainedwith Disregard any peakwith an area less than the area of the
solution (1) corresponds to that in the chromatogram principal peak in the chromatogram obtained with solution
obtained with solution (2). The principal spot in th~ (4) (0.1%).
chromatogram obtained with solution (3) appears as a single ASSAY
compactspot. Carryout the method for liquid chromatography,
B. In the Assay, the chromatogram obtained with solution Appendix ill D.Cany ou' theprocedure protected from ligh,and
(1) shows a peakwith the same retention time as the peak prepare solutions immediately before use.
due to momeresone furoate in the chromatogram obtained Solution A 0.1 volumes of glacial aceticacid, 50 volumesof
with solution(2). acetonitrile and 50 volumes of water.

TESTS (I) Shake a quantity of the cream containing I mg of
Related substances Mometasone Furoate in 45 mL of cu:etonitrile on a water
Carry out the methodfor liquid chromatography, bath, maintained at 60°, for 60 minutes. Place in a freezer for
Appendix ill D, using the following solutions. Carry out the 30 minutes, shake with 55 mL of Solution A, centrifuge and
procedure proucudfrom ligh' and prepare ,0/utions immediatdy filler.
before use,
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(2) Dissolve 10 mg of mometasone furoate BPCRS in 45 mL
of acetonutile and add sufficient solution A to produce
100 mL Dilute I volume of this solution to 10 volumes with
a solution containing 45 volumes of acewnini/e and
55 volumesof solution A.
(3) Dissolve 5 mg of mometasone faroate fur sys~
suiUlbility EPCRS in 4.5 mL of aettonitrile and add sufficient
solutionA to produce 10 mL

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between impurity C and
mometasone furoate is at least 2.5.

DETERMINATION OF CONTENT

Calculate the content of C21H30Ch06in the preparation
beingexamined using the declaredcontent of C21H30Ch06
in mometasone furoate BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph includeimpurity C and impurity Jlisted under
Mometasone Furoate,

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm (Merck silica gel 60 F2, .

plates are suitable).

(b) Use the mobile phase as described below, ajlow the tank
to saturate for 60 minutes.
(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate,dry in airand examineunder
ultraviolet light (254 nm).

MOBILE PHASE

3 volumesof acelonitrile, 10 volumes of methanol, 26 volumes
of ethylautate and 61 volumes of toluene.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) exhibits a singlecompact spot the same size and
shape as that obtainedwith solution (2).

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in positionand size to thatin the
chromatogram obtained withsolution (2).

B. In the Assay, the principal peakin the chromatogram
obtainedwith solution (1) corresponds to the peakdue to
mometasone furoate in the chromatogram obtained with
solution (2).

Action and use
Glucocorticoid.

Mometasone Inhalation Powder, Pre-dispensed

Mometasone Inhalation Powder, Pre
metered

DEFINITION
Mometasone Inhalation Powder, pre-metered consistsof
Mometasone Furoatein microfinepowderor
aerodynamically equivalent, either alone or combined with a
suitable carrier. It is administered by a dry-powder inhaler.

TESTS
UniCormity of delivered dose
Complies wilh. the requirements stated under Inhalation
Powders using the following method of analysis. Carry out the
method Cor liquidchromatography, Appendix ill D, using the
following solutions. Carry out the procedure protected from
light andprepare solutions immediately before use.
SolulwnA 0.1 volumes ofglacial acetic acid, 50 volumes of
eueton;tri!e and 50 volumesof water.
(1) Collect single doses of the preparation beingexamined
using the procedure described underInhalation Powders,
Unifomrity of delivered dose and dissolve the collecteddose in a
sufficient amountof mixture of 6 volumesof aceumitrile and
94 volumesof solution A to produce a solutionexpectedto

Content of mometasone furoate, C17H30Cl:z06 contain0.0008% wlv of momelaSOtle furoate BPCRS and filter.
85.0 to 115.0% oC the amount stated to be delivered b~__--~2)-Dissolve-25-mgof-momelaSonejitroate-Bl'GRS-in6mLof- _
actuation of the valve. acelOm"tri!e and dilute to 100 mL with solution A. Dilute

PRODUCTION 1.6 volumes of this solution to 50 volumeswith solution a
The size of aerosol particles [0 be inhaled is controlled so mixture of 6 volumes of acetonitrile and 94 volumes of
that a consistentportionis deposited in the lungs.The fine- solutionA.
particle characteristics of preparations for inhalation are (3) Dissolve 5 mg of mometasone furoate for system
determined using the method described in Appendix xn C7. suitability EPCRS in 4.5 mL of auwm·trile and add sufficient
Preparations for inhalation: AerodynamkAssessment ofFine solution A to produce 10 mL.
Partides. The test and limits should be agreedwith the CHROMATOGRAPHIC CONDITIONS
competent authority. The watercontent is controlled to
ensure the performance of the product as justified and (a) Use a stainless steel column (25 em x 4.6 mm) packed
authorised by the competent authority. with end-eapped actad«y/silyl silica gelfur chromalography

(5 urn) (Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rateof 1 mL perminute.
(d) Use an ambient temperature.
(e) Use a detection wavelength of 254 nm.

(I) inject 20 ~L oC each solution.

(g) Allow the chromatography to proceed for 2.5 times the
retention time of mometasone furoate.

IDENTIFICATION
A. Carry out the method Cor thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Discharge the container a sufficient numberof times to
obtain 1.2 mg of Mometasone Furoateand disperse in
10 mL of me/hanoi (80%). Shake vigorously, filter and use
the filtrate.
(2) 0.0125% wlv of mometasonefuroate BPCRS in methanol
(80%).
(3) Equal volumes of solution (I) and solution (2).
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MOBiLE PHASE

Equal volumes of acetonitrile and water.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
mometasone furoate (retention time about 25 minutes) are:
impurity C, about 0.9 and impurity J, about 1.5.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between impurity C and
mornetasone furoate is at least 2.5.

DETERMINATION OF CONTENT

Calculate the content of C27H30Ch06J per delivered dose
from the chromatograms obtained and using the declared
content of C:nH30C1206 in mometasone furoate BPCRS.
Repeat me procedure as described for reservoir systems
under Powders for Inhalation, Uniformity of delivered dose.

Related substances
Carry out the method for liquidchromalOgrap/ly,
Appendix m A, using the following solutions. Cany out the
procedure proteaed from light and prepare solutions immediately
before use.
Solution A 50 volumes of aatonitrile, 50 volumes of water and
0.1 volumes of auric acid.
(1) Discharge the container a sufficient number of times to
obtain 1 mg of Mometasone Furoate, add 3 mL of acetonitrile
and 2 mL of solution A. Mix with the aid of ultrasound, add
sufficient solution A to produce 10 mL and centrifuge.

(2) Dilute I volume of solution (I) 10 200 volumes with
solution A.

(3) Dissolve 5 mg of mometasane juroace fur system
,uitabilityEPCRS in 4.5 mL of tlClcanitril, and add sufficient
solution A to produce J0 mL.

(4) Dilute I volume of solution (2) 10 5 volumes with
solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Uniformity
of delivered dose may be used.

When the chromatograms are recorded under the prescribed
conditions) the relative retentions with reference to
mornetasone furoate (retention time about 24 minutes) are:
impurity C, about 0.9; impurity ], about 1.5.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between impurity C and
mometasone furoate is at least 2.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%);
the swn of the areas of any secondary peaks is not greater than
four times the principal peak in the chromatogram obtained
with solution (2) (2%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0,1%).

ASSAY
Use the average of the individual results determined in me
test for Uniformity of delivered dose.

2022

IMPURITIES
The impurities limited by the requirements of this
monogr-aph include those listed under Mcmetasone Furoate.

Mometasone Aqueous Nasal Spray
Action and use
Glucocorticoid.

DEFINITION
Mometasone Aqueous Nasal Spray is an aqueous suspension
of Mometasone Furoate in a suitable pressurised container
fitted with an appropriate nasal delivery system.

The nasalspray complies with the requirements noud underNasal
Preporations and with the folWwing requirements.

Content of mometasone furoate, Cz7HloCl206
80.0 to 120.0% of the amount stated to be delivered by
actuation of the valve.
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Solution A 0.1 volumes of gladal acetic acid;50 volumes of
acetonitrile and 50 volumes of water.
(lj Discharge the container a sufficient number of times to
obtain 1 mg of Mometasone Furoare, add 3 mL of acetonitnle
and 2 mL of solution A. lviix with the aid of ultrasound, add
sufficient solution A to produce J0 mL and centrifuge.

(2) Dilute I volume of solution (I) to 200 volumes with
solution A.

(3) Dissolve 5 mg of momerasone furoa,. for system
suitability EPCRS in 4.5 mL of a«",nitrile and add sufficient
solution A to produce 10 mL

(4) Dilute 1 volume of solution (2) to 5 volumes with
solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn 25 em x 4.6 mmpacked
with end-capped oqydecylsi/yl silica gelfor chromatography
(5 pm) (Symmetry CI8 is suitable) .:

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 1 mL per minute.

Cd) Use an ambient column temperature.

(e) Use a 'detection wavelength of254 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 2.5 times the
retention time of mometasone furoate.

MOBILE PHASE

Equal volumes of acetonitrile and water.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions wilh reference to
mometasone furoate (retention time about 24 minutes) are:
impurity C, about 0.9; impurity j, about 1.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between impurity C and
mometasone furoate is at least 2.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
_____the grincigal p'eak in the chromatogJam obtained with

solution (2) (0.5%);

the sum of the areas of any secondary peaks is not greater than
four times the area of the principal peak in the
chromarogram obtained with solution (2) (2%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for liquid chroma",graphy,
Appendix ill D, using the following solutions. Carryout the
procedure protected from lightand prepare solutions immediare/y
before use.

Solution A 0.1 volumes of glacial acetic acid, 50 volumes of
acetonitrile and 50 volwnes of water.
Solution B 6 volwnes of acetonitrile and 94 volumes of
solution A.

(1) Discharge the container a sufficient number of times to
obtain I mg of Mometasone Furoate and disperse in 0.6 mL
of acetoninile. Mix with the aid of ultrasound, add sufficient
solution A to produce 10 mL and centrifuge.
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(2) Dissolve 2S mg of mome/asone furoate BPCRS in 1.5 mL
of aceumitn"te and dilute to 25 mL with solution A. Dilute
1 volume of this solution to 10 volumes with solution B.
(3) Dissolve 5 mg of mometasone furoate for system ,..... '
suitability BPGRS in 4.5 mL of acetonitrile and add sufficient
solution A to produce 10 mL.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described WIder Related
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between impurity C and
momerasone furoate is at least 2.5.

DETERAUNATION OF CONTENT

Calculate the content ofC27H30Ch06 in the Nasal spray
using the declared content of C27H30Ch06 in momelasone
juroa,. BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Mometasone Furoate.

Mometasone Ointment
Action and use

'Glucocorticoid.

DEFINITION
Mometasone Ointment contains Mometasone Furoate in a
suitable basis.

The ointmentccmplies WJih the requirements statedunder Topical
Semi-soiid Preparations and with thefollowing requirements.

Content of mometasone furoate, CZ7H30CI;z06
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for tht~n-layer chromatography,
Appendix m A, using the following solutions.

(1) Disperse a quantity of the ointment containing 0.5 mg of
Mometasone Furoatein 4 mL of methanol (80%) by heating
on-a-water-bath-until-the-temperature-reaches-80';-Shake-for-------
20 minutes and cool in ice for 30 minutes and filter.

(2) 0.0125% wlv ofmomerasonejuroate BPCRS in methanol
(80%).

(3) A mixture of equal volumes of solutions (1) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFZ54 (Merck silica gel 60 F2S4

plates are suitable).

(h) Use the mobile phase as described below, allow the tank
to saturate for 60 minutes.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 ern.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

3 volumes of acetonitn7e, 10 volumes of methanol, 26 volumes
of ethylacetate and 61 volumes of toluene.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2). The principal spot in the
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chromatogram obtained with solution (3) appears as a single
compact spot.

E. In the Assay, me chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to mometasone furoate in the chromatogram obtained
with solution (2).

TESTS
Related substances
Carry out the methodfor liquid chromatography,
Appendix ill D, using the following solutions.Cany out the
procedure protectedfrom light and prepare solutions immediately
before use.
Solution A O.J volumes ofg/ada/ acetic add, 50 volumes of
acetonitrile and 50 volumes of water.
(1) Completely disperse a quantity of the ointment
containing 10 mg of MometasoneFuroate in 25 mL of
acetonitrile on a water bath at a temperature of 80° and allow
to cool. Add20 mL of acetonitrile and 30 mL of solution A
and shake for 30 minutes.Add sufficient solution A to

produce 100 mL and filter.

(2) Dilute 1 volume of solution (1) to 200 volumes with a
solution containing 45 volumes of acewnitrile and 55 volumes
of solutionA.
(3) Dissolve 5 mg of momelasone furoatefor system
suilability EPCRS in 4.5 mL of aettam·tri/e and add sufficient
solution A 10 produce 10 mL.
(4) Dilute 2 volumes of solution (2) to 10 volumes with a
solution containing.df volumes of tUetonitri!e and 55 volumes
of solutionA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-eapped oclade<;ylsilyl S/7i<a gelfor chromatagraphy
(5 pm) (Symmetry CIS is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.
(c) Use a flow rate of J mL per minute.

(d) Use an ambient temperature.
(e) Use a detection wavelength of 254 run.

(I) Inject 20 J1L of each solution.
(g) Allow the chromatography (Q proceed for 2.5 times the
retention time of mometasone furoate.

MOBILE PHASE

Equalvolumesof acetonitrile and water.
When the chromatograms arerecorded underthe prescribed
conditions, the relative retentions with reference to
mometasone furoate (retention time about 25 minutes) are:
impurity C, about0.9 and impurity J, about 1.5.

SYSTEMSUITABILITY

The test is not valid unless, in me chromatogram obtained
with solution (3), the resolution between impurity C and
mometasone furoate is at least 2.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of anyseamdary peak is not greater than the area of
me principal peakin the chromatogram obtained with
solution (2) (0.5%);
the sum of the areas of all secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1%).

2022

Disregard anypeak with an area less than the area of the
principal peak in the chromatogram obtained withsolution
(4) (O.l~/G).

ASSAY
Carry out the method for liquidchromatography,
Appendix m D, using thefollowing solutions. Cany out the
procedure protected from lighl and prepare SolUlions immediately
before use.

Solution A 0.1 volwnes of glacial acetic acid, 50 volumes of
acetonitrile and 50 volumes of water.

(I) Completely disperse a quantity of the ointment
containing 10 mg of MometasoneFuroate in 25 mL of
acetonitrile on a water bath at a temperature of 80° and allow
to cool. Add 20 mL of acetonitrile and 30 mL of solutionA
and shakefor 30 minutes. Add sufficient solutionA to
produce 100 mL and filter.

(2) Dissolve 10 mg of momerasonefuroate BPCRSin 45 mL
of aceumiuile and add sufficient solution A to produce
100 mL.
(3) Dissolve 5 mg of momaasone furoate for system
suitability EPCRSin 4.5 mL of acetonitrile and add sufficient
solutionA to produce 10 mL.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
withsolution (3), the resolution between impurity C and
mometasonefuroate is at least 2.5.

DETERMINATION OF CONTENT

Calculate the content of C27H30Ch06 in the preparation
being examined using me declared content of C27H30Ch06
in mometasone furoate BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurity C and impurity J listed uoder
Mometasone Fwoate.

Action and use
Leukotriene CysLT1 receptor antagonist; treatment of
asthma.

DEFINITION
Montelukast Granules containMontelukast Sodium.
The granules comply with the requirements stated under Granules
and wilh the following requirements.

Content of monte1ukast, C,sH,.CINO,S
94.0 to 105.0% of the stated arnouot.
Cany OUI the following proetdures usingsolutions prepared
immediately before use, protectedfrom light and in low-aain~

glassware.

IDENTIFICATION
A. Shakea quantity of the granules containing me equivalent
of 5 mg of montelukast in 150 mL of a solution of 1 volume
of waterand 3 volumes of methanol (solvent A). Mix with the
aid of ultrasound for 70 minutes with occasional shaking.
Add sufficient solvent A to produce a solution containing the
equivalent of 0.0025% wlv of mcntelukast, mix and
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0.2% vlv of ITifluoroacetic acid in water.
2 volumes of acetonitrile and 3 volumes of

TIme Mobile phase A Mobile phase B Comment
(Mlnufe9) (%vlv) (%vlv)

o-s 48 52 Isocralic

..to 41445 52->55 lineargradienl

10-17 45 .. """"''''11·27 45--)25 ....15 lineargradienl

27-28 25 15 Isocralic

28-3. 25-+48 7~52 lineargradient

30-4. 48 52 re-eqoilibraUoo

of montelukast, mix and filter(a Pall 0.45-)Jm PTFE filter is
suitable).

(2) Dilute I volume of solution (I) to 100 volumes with
solventA. Dilute I volume of this solution to 5 volumeswith
solvent A.
(3) To 10 mL of solution (I) add 4 ~L of hydrogen peroxide
solution (100 vol) and mix. Expose the solutionto ambient
light for I hour (generation of impurity G).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 rom) packed
wid! phenylhexylsilyl silica gelfor chroma,ography (3 prn)
(phenomenex LUNA Phenyl-Hexyl is suitable) and a
(4 rom x 3.0 mm) guard column (Phenomenex Phenyl is
suitable).

(b) Use gradient elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 50°.
(e) Use a detection wavelength of 255 urn.

(f) Inject 15 It!. of each solution.

MOBILE PHASE

Mob., phase A

Mobile phase B
methanol.

centrifuge. The light absorption, Appendix II B, in the range
2JO to 400 nm exhibits four maxima, at 284, 328,345 and
359 run.

B. In the Assay, the retention lime of the principal peakin
the chromatogram obtainedwith solution (1) is similar to
that of the principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Dissolution
Comply with the dissolution test for soliddosage fOmlS
Appendixxn BI. Use one dosage unit of the granules.

TEST CONDITIONS

(a) Use Apparatus I Jand rotate the basket at 50 revolutions
per minute.
(b) Use 900 mL of a 0.5% wlv solution of sodium dodecyl
sulfate, at a temperature of 37°, as the medium.

PROCEDURE

Carry out the method for liquidchroma,ography,
Appendix ill D, using the following solutions.

(1) After 20 minutes withdraw a sample of the medium and
filter (a Pall glass fibre I.O-~m filter is suitable). Use the
filtered medium, diluted with dissolution medium if
necessary, to produce a solution expected to contain the
equivalent of 0.00044% w/v of montelukasr.

(2) 0.033% wlv solution of mome/ukast
dicycWheJiiYlamine BPCRS in methanol. Dilute 1 volume of this
solution (Q 50 volumes with a 0.5% w/v solution of sodium
dodecyl sulfa«.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 3.0 rom) packed
with phenylsilyl silica gelfor chromalOgraphy (5 ~) (Inertsil
Phenyl is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(e) Use a flow rate of 0.9 mL per minute.

(d) Use a colwnn temperature of 50°.

(e) Use a detectionwavelength 0£389 nm. When the chromatograms arerecorded underthe prescribed
(f) Inject 25 JtL of each solution. conditions, the relative retentions withreference to

MOBILE PHASE monrelukast (retention time, about 20 minutes)are:
-----impurity-C,-abom-0:45;impuriry-G,about-0:92;-impuiilY F,--- - ----- -- 

Equalvolumes of a 0.2% v/v solution of triftuoroacetic acidin
waterand a 0.2% vlv solution of tnjluoroaceu·c add in about 1.04; impurity D, about 1.16; impurity E, about 1.18
acetonitrile. and impurity B, about 1.55.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurity G and montelukast is at least 1.5.

LIMITS

In the chromatogram obtainedwith solution (I):
the area of anypeak corresponding to impurity C is not
greater than 8.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (1.7%);

the area of anypeak corresponding to impurity B is not
greater than 1.5 times the areaof the principal peakin the
chromatogram obtained with solution (2) (0.3%);

the area of anypeakscorresponding to impurities D and E is
not greater than0.75 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.15%);

the area of anypeak corresponding to impurity F or G is not
greater than 0.75 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.15% of each);

DETERMINATION OF CONTENT

Calculate the total content of montelukast, C35H36ClN03SJ
in the medium from the chromatograms obtainedand using
the declared content of C47H59C1N203S in momeluhast
di<yclohexylamine BPCRS. Each mg of C.,H"ClN,03S is
equivalent to 0.7637 mg of C"H"ClN03S.

UMITS

The amount of montelukast released is not less than 80%
(Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix III D using the foHowing solutions. Prepare a
mixture of 1 volume of waterand 3 volumes of methanol
(solvent A).

(I) To a quantity of the granules containing the equivalent of
60 mg of rnontelukast add 250 mL of solventA and mix
with the aid of ultrasound. Add sufficient solvent A to
producea solution containing the equivalent of 0.024% wlv
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Montelukast Tablets
Action and use
Leukotriene CysLTI receptor antagonist; treatment of
aslhma.

(3) To 10 mL of solution (I) add 4 ~L of hydrogen peroxide
solutio" (l00 wl) and mix. Expose the solution to ambient
light for 1 hour (generation of impurity G).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to

impurity G and montelukast is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C35H36CIN03S in the granules
using the declared content of C47H59C1N203S in montelukast
dicyclohexylamine BPCRS. Each mg of C47H'9CIN,O,S is
equivalent to 0.7637 mg of C"H,.CINO,S.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Montelukast Sodium.

the area of any other secondary peak is not greater thanthe
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of me areas of all the secondary peaks is not greater
than 13.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (2.7%).

Disregard any peakwith an area less thanhalf the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

Uniformity ofcontent
Granules containing the equivalent of less than2 mg and/or
less then 2% wlwof .Momelukast complywiththe
requirements stated underGranules usingthe following
methodof analysis.
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) To the contents of one packet of granules add 130 mL of
methanol and mix with the aid of ultrasound. Add sufficient
methanol to produce a solution containing the equivalent of
0.002% wlv of mcntelukast. Mix and filter (a Pall Acrodisc
PTFE 0.45-~m filter is suitable).
(2) 0.00264% wlv of monteluhast di£yclohexylamine BPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use stainless steel colwnn (10 em x 3.0 mm) packed
with phenylsiJyl silica gelfor chroma,ography (5 urn) (Inensil
Phenyl is suitable).

DEFINITlON
~Jo~~e isocratic elution and me mobile phase described Montelukast Tablets contain Montelukast Sodium.

(c) Use a flow rate of 0.9 mL per minute. The tablets comply with me requirements stated under Tablets and
with thefollowing requirements.

(d) Use a column temperature of 50°.
Content of montelukast, C3sHl6CINOlS

(e) Use a detection wavelength of389 om. 94.0 to 105.0% of the stated amount.

(I) Inject 5~ of each solution. Cany ou, the followr"g procedures usingsolutions prepartd
MOBILE PHASE immediately before use, proteCted from lightand in Iots-actinic
Equal volumes of a 0.2% v/v solution of tn'fluoroacetic acid ln glassware.
wa'er and a 0.2% vlv solution of !riftuoroa""ic acidin IDENTIFICATION
acetonitrile. A. Shake a quantity of the powdered tablets containing the
DETERMINATION OF CONTENT equivalent of 5 mg of montelukast in 150 mL of a solution of
Calculate the content of C35H36CIN03S in the granules 1 volume of water and 3 volumes of methanol (solvent A).

- - - -usiDg the declared contenion~47HS9ClN20;S-in monte/ulUis~- ---Mix-with-the-aid-of-ultrasound-for-70-minut~s-with---------- - ~

di£yclohexylamine BPCRS. Each mg of C'7HS9CIN,O,S is occasional shaking. Dilute to 200 mL with solvent A to
equivalent to 0.7637 mg ofCJjH36ClN03S. produce a solution containing the equivalent of 0.0025% wlv
ASSAY of rnontelukast, mix and centrifuge. The light absorption,

Appendix II B, in the range 210 to 400 om exhibits four
For granules conta"n"ng the equivalent of less than maxima, at 284, 328, 345 and 359 run.
2 mg ancl/or less than 2% wlw ofMontelukast
Use the average of the individual results determined in the B. In the Assay, the retention time of the principal peak in
lest for Uniformity of content. the chromatogram obtained with solution (I) is similar to

that of the principal peak in the chromatogram obtained with
For granules conta"n"ng the equivalent 2 mg or more solution (2).
and 2% wIw or more 01Montelukast
Carry out the method for liquidchromatography, TESTS
Appendix ill D. Prepare a mixture of I volume of water and Dissolution
3 volumes of methanol (solvent A). Comply with the dissolution us, for 'ablers and capsules,

(I) To a quantity of the granules containing the equivalent of Appendix Jill BI.
60 mg of montelukast add sufficient solvent A to produce a TEST CONDITIONS

solution containing the equivalent of 0.024% wlv of (a) Use Apparatus 2, and rotate the paddle at 50 revolutions
montelukast, mix with the aid of ultrasound and filter (a Pall per minute.

0.45-~m PTFE filter is suitable). (b) Use 900 mL of a 0.5% wlv solution of sodium dode<yl
(2) 0.033% wlv of monteiuhast di£yclohexylamine BPCRS in sulfate, at a temperature of 37°, as the medium.

solvent A. PROCEDURE

Carry out the method for liquidchromatography,
Appendix ill D, using the foHowing solutions.

www.webofpharma.com



2022

(1) After 20 minutes withdraw a sample of me medium and
filter (a Whabnan glass fibre I.O-~m tilter is suitable).
Use the filtered medium, diluted withdissoiution medium if
necessary, to produce a solution expectedto contain the
equivalent of 0.00II % wlv of montelukast.
(2) 0.035% wlv solution of monteluluzst
dicyclohexylamine BPCRS in methanol. Dilute I volume of this
solution to 25 volumeswith a 0.5% wlv solution of sodium
dodecyl sulfate.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 3.0 mm) packed
with phe'!)I!siJy/ silica gelfor ,hramawgraphy (5 ~m) (lnertsil
Phenyl is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flow rate of 0.9 mL per minute.

(d) Use a column temperature of 50·.

(e) Use a detection wavelength of 389 urn.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

Equalvolumes of a 0.2% vlv solution of lrijluoroacetiC acidin
waurand a 0.2% v/v solution of m"jfuoroacetic acid in
acetonitrile.
DETERMINATION OF CONTENT

Calculate the total content of montelukast, C35H36ClN03S,
in the medium from the chromatograms obtained and using
the declared content of C47H59CIN203S in mtmululuut
dU;yclohexyiamine BPCRS. Each mg of C4,H"CIN20,S is
equivalent to 0.7637 mg of C"H,.CINO,S.

LIMITS

The amount of montelukast released is not less than80%
(Q) of the stated amount.

Related substances
Carry out the method for liquid chromaUJgraphy,
Appendix III D using the following solutions. Prepare a
mixture of 1 volumeof waterand 3 volumesof methanol
(solvent A).

(I) To 10 whole tablets add 180 mL of solvent A and mix
with the aid of ultrasound. Shake, add sufficient solventA to

- - -_._-- produce-a solution-containing the-equivalent-ofO;04%-w/v-of
monte1ukast, mix and filter (a Pall 0.45-J.1m PTFE filter is
suitable).

(2) Dilute I volume of solution (I) to 100 volumes with
solvent A. Dilute 1 volume of this solution to,5 volumes with
solvent A.
(3) To 10 mL of solution (I) add 4 ~L of hydrogen peroxide
solution (100 wi) and mix. Expose the solution to ambient
light for 4 hours (generation of impurity G).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with phenylhexy/si/yl silica gelfor chramawgraphy (3 urn)
(phenomenexLuna Phenyl-Hexyl is suitable) and a
(4 mm x 3.0 mm) guard column (phenomenex Phenyl is
suitable).

(b) Use gradient elution and the mobile phase describrd
below.

(c) Use a flow rateof 1.5 mL per minute.
(d) Use a column temperature of 50".

(e) Use a detection wavelength of 255 urn.
(I) Inject 15 ~L of each solution.
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MOBILE PHASE

Mobile phase A 0.2% v/v of trifluoroacetit. acid in water.
lvlobile phase B 2 volumes of acetonitrile and 3 volumes of
methanol.

Time Mobile phase A Mobilephase B Comment

(Minutes) (%vlv) (%vlv)

o-s 48 .2 isoclatic

5-10 4~45 52~55 lineargradienl

10-17 45 55 isocrallc

17-27 45-+25 55-07. lineargradient

27-28 2. 7. lsocratic

28-30 25--l48 75->52 lineargradienl

30-40 48 .2 re-equilibralion

When the chromatograms arerecorded under the prescribed
conditions, the relative retentions withreference to
montelukast (retention time, about20 minutes)are:
impurity C, about 0.45; impurity G, about 0.92; impurity F,
about I.04;-impurity D, about 1.16; impurity E, about 1.18
and impurity B, about 1.55.

SYSTEM SUITABIUTY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurity G and montelukast is at least 1.5.

UMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity C is not
greater than 8.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.7%);

the area of any peakcorresponding to impurity G is not
greater than2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to impurity B is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any peakscorresponding to impurities D and E is
not greater than 0.75 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.15%);

the area of any peak corresponding to impurity F is not
greater than 0.75 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.15%);

the areaof any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtainedwith
solution (2) (0.2%);

me sum of the areas of all the s«ondary peaks is not greater
than 13.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (2.7%).

Disregard any peak with an area less thanhalf the areaof the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquid ,hromawgraphy,
Appendixill D, using the following solutions. Prepare a
mixtureof 1 volume of water and 3 volumesof methanol
(solvent A).

(I) To 10 whole tablets add 180 mL of solvent A and mix
with the aid of ultrasound. Shake,add sufficient solvent A to
produce a solution containing the equivalent of 0.04% w/vof
monrelukast, mix and filter (a Pall 0.45-~m PTFE filter is
suitable).
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(2) 0.052% w/v of montelukast dicydohexylamine BPCRS in
solventA.
(3) To 10 mL of solution (I) add 4 ~L of hydrogen peroxide
solution (l00 wI) and mix. Expose the solution to ambient
light for 4 hours (generation of impurity G).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless} in the chromatogram obtained
withsolution (3)} the resolution between the peaksdue to
impurity G and montelukast is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C35H36CIN03S in the tablets using
the declared content of C47Hs9CIN203S in monte/ukasl
di<ydohexylamine BPCRS. Each mg of C.7H,.CIN20,S is
equivalent to 0.7637 mg of C"H"CINO,S.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed under Montelukast Sodium.

Montelukast Chewable Tablets

(b) Use 900 mL;'f a 0.5% w/v solution of ,odiumdodecy/
sulfare} at a temperature of 37°} as the medium.

PROCEDURE

Carry out the method for IUjuid chromalography,
Appendix III D, using the following solutions.

For tablets containing 4 mg ofMontelukast
(I) After 20 minutes withdraw a sample of the medium and
filter (a Whatman glass fibre 1.0-~m filter is suitable).
Use the filtered medium) dilutedwith dissolution medium if
necessary} to producea solution expectedto containthe
equivalent of 0.00044% wlv of montelukast.
(2) 0.03% w/v solution of montelukasl
dicyc/ohexylamine BPCRS in methanol. Dilute 1 volume of this
solution to 50 volumes with a 05% wlv solutionof sodium
dodecyl sulfare.

Fortablets containing 5 mg ofMontelukast
(1) After20 minuteswithdraw a sampleof the medium and
filter (a Whatman glass fibre I.O-~m filter is suitable).
Use the filtered medium} diluted with dissolution medium if
necessary) to producea solution expectedto contain
0.00055% w/v of monrelukasr.

(2) 0.035% w/v solution of motuduhast
dicyc/ohe'o//amine BPCRS in methanol. Dilute 1 volume of this
solution to 50 volumes witha 0.5% wlv solutionof sodium
dodecyl su/fare.

LIMITS

The amount of montelukast released is not less than 80%
(Q) of the stated amount.

Related substances
Carry out the method for IUjuid chromalOgraphy,
Appendix ill D usingthe following solutions. Prepare a
mixture of 1 volumeof water and 3 volumes of methanol
(solveot A).

For tablets containing 4 mg ofMontelukast
(I) To 12 whole rablets add 150 mL of solvent A and mix
with the aid of ultrasound. Add sufficient solventA to
produce a solution containing me equivalent of 0.024% w/v
of montelukast, mix and filter(a Pall 0.45-J.lm PTFE filter is
suitable).
For solutions (2) and (3) use the solutions described below
for 5 mg tablets.

Chewable Montelukast Tablets

Action and use
Leukotriene CysLT. receptor antagonist; treatment of
asthma.

TESTS
Dissolution
Complywith the dissolution tese for tablets and capsules}
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2} and rotate the paddleat 50 revolutions
per minute.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 3.0 rom) packed
with phenylsilyl siJi<a gelfor chromalOgraphy (5 pm) (Inertsil
Phenyl is suitable).
(b) Use isocratic elution and the mobilephasedescribed

DEFINITION below.
Montelukast Chewable Tablets contain Montelukast Sodium. (c) Use a flow rate of 0.9 mL per minute.

The tablets comply with the requirements stated under Tablets and (d) Use a column temperature of 50'.
with thefollowing requirements. (e) Use a detection wavelength of 389 om.

Content of montelukast, C,sH"CINO,S (I) Inject 50 fJL of each solution.
93.0 to 105.0% of the stated amount. MOBILE PHASE

Cany out th«following procedures using solutions prepared Equalvolumesof a 0.2% vlv solution of lrijluoroaatic acid in
immediately before use} proteaed from light and in kno-actinic water and a 0.2% vlv solution of trifluoroautic acidin
glamvare. atetonitrile.

"-IDENTIFICATION--- - - - .--- --------- --DETERMINATIONOFCONTENT--------------oo------

A. ~hake a quantityof the powdere.d tablescontaining ~e Calculate the total content of montelukast, C3sH'36ClN0.3S,
equivalent of 5 mg of montelukast tn 150 mL of a solution of in the medium from the chromatograms obtained and using
1 volumeof waterand 3 volumes of methanol (solventA). the declared content of C

4
H CIN203S in monte/ukast

Mix ~th the aid of ultrasound for 70 minutes with di<ydohexy/amine BPCRS. ~;h mg of C.7H,.CIN20,S is
occasional shaking. Add sufficient solventA to producea equivalent to 0.7637 mg of C3jH36ClN03S,
solution containing the equivalent of 0.0025% wlv of
mcnrelukast, mix and centrifuge. The lightabsorption}
Appendix II B, in the range 210 to 400 om exhibits four
maxima, at 284, 328, 345 and 359 om.

B. In the Assay} the retention time of the principal peakin
the chromatogram obtainedwith solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).
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For tablets containing 5 mg ofMonteluhast
(I) To 10 whole tablets add 150 mL of solvent A and mix
with the aid of ultrasound. Add sufficient solvent A to
produce a solution containing the equivalent of 0.025% wlv
of montelukast, mix and filter (a Pall 0.45-J.lID PTFE filter is
suitable).

(2) Dilute I volume of solution (I) to 100 volumes with
solvent A. Dilute 1 volume of this solution to 5 volumes with
solventA.
(3) To 10 mL of solution (I) add 4 ~L of hydrogen peroxide
solution (100 vol) and mix. Expose the solution to-ambient
light for 4 hOUlS (generation of impurity G).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) 'packed
with pheny/hexylsilyl filial gelfor chromatography (3 um)
(Phenomenex Luna Phenyl-Hexyl is suitable) and a
(4 nun x 3.0 mm) guard column (Phenomenex Phenyl is
suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 50°.

(e) Use-a detection wavelength of255 nm.

(I) Inject 15 ~L of each solution.

MOB(LE PHASE

Mobile phase A 0.2% vlv of trijiuoroaceric acidin water.
Mobile phase B 2 volumes of aceumitrile and 3 volumes of
methanol.

11m. Mobile phase A Mobile phase B Comment

(MInutes) (% vlY) (%Y/v)

o-s 48 52 isocratic

5-1. 46--J45 52-)55 lineargradient

10-17 45 55 isocfaUc

17-27 45-+25 55->75 lineargradient

27-28 25 75 isocfalic

28-30 25->48 75-J52 lineargradient

JO.40 48 52 re-equllibfalion

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
montelukast (retention time about 20 minutes) are:
impurity C J about 0.45; impurity G, about 0.92; impurity F,
about 1.04; impurity D, about 1.16; impurity E, about 1.18
and impurity B, about 1.55.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity G and momelukast is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity C is not
greater than 8.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.7%);

the area of any peak corresponding to impurity G is not
greater than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to impurity B is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);
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the area of any peaks corresponding to impurities D and E is
not greater than 0.75 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.15%);

the area of any peak corresponding to impurity F is not
greater than 0.75 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.15%);

the area of any other secondary pook is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than 13.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (2.7%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

Uniformity of Content
Tablets containing the equivalent of less than 2 mg and/or
less than 2% wlw of Montelukast comply with the
requirements stated under Tablets using the following
method of analysis.

Carry out the method for liquid chromarography,
Appendix ill D, using the following solutions.

For 4 mg tablets
(I) To I tablet add 50 mL of roarer. Add 110 mL of
methanol shake and mix with the aid of ultrasound.
Add sufficient methanol to produce a solution containing the
equivalent of 0.002% wlv of montelukast. .M.ix and filter (a
Pall PDVF filter is suitable).

(2) 0.0026% wlv of montetuhast dicyclohe:g>lamine BPCRS in a
mixture of 1 volume of waterand 3 volumes of methanol.

For 5 mg tablets
(I) To I tablet add 50 mL of roaM'. Add 110 mL of
methanol, shake and mix with the aid of ultrasound.
Add sufficient methanol to produce a solution containing the
equivalent of 0.0025% wlv of montelukast. Mix and filter (a
Pali PDVF filter is suitable).

(2) 0.0033% wlv of monteluhast dicyclohe:g>lamine BPCRS in a
mixture of 1 volume of waterand 3 volumes of methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
-may-be-used;-Injeet-IO-J.1:bof-each-solution.

DETERMINATION OF CONTENT

Calculate the content of C3sH36ClN03S in each tablet using
the declared content of C47Hs9ClN203S in montelukast
dicyclohe:g>lamine BPCRS. Each mg of C47H,.CIN20,S is
equivalent to 0.7637 mg of C"H,.CINO,S.

ASSAY
For tablets contaim'ng the equivalent 0/ less than 2 mg
arid/or less than 2% uVw ofmonteluhast
U~e the average of the individual results determined in the
test for Unifonnity of content.

For tablets containing the eouioalent oj2 mg or more
and 2% wlw or more ojmontelukast
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. Prepare a
mixture of 1 volume of waterand 3 volumes of methanol
(solvent A).

(I) To 10 whole tablets add 150 mL of solvent A and mix
with the aid of ultrasound. Add sufficient solvent A to
produce a solution containing the equivalent of 0.025% w/v
of montelukast, mix and filter (a Pall 0.45-JJm PTFE filter is
suitable).
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CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in size, position and colourto that
in the chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained withsolution
(1) shows a peak with the same retention time as the
principal peakin the chromatogram obtained with
solution (2).
C. The powdered capsules yield the reactions characteristic
of sulfater, Appendix VI.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution leSl forcapsules and capsules,
Appendix xn BI.

(2) 0.033% wlv of mqntelukast dicyc/ohexy/amine BPCRS in
solvent A.
(3) To 10 mL of solution (I) add 4 ~L of hydrogen peroxide
solution (100 wI) and mix. Expose the solution to ambient
light for 4 hours (generation of impurity G).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity G and montelukast is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C35H36ClNOJS in the tablets using
the declared contentof C41H59CIN20JS in montelukasr
dicyclohexylamine BPCRS. Each mg of C.,H,.CIN,O,S is
equivalent to 0.7637 mg of C,,J!,.CINO,S.

IMPURlTIES
The impurities limited by the requirements of this
monograph include those listed underMontelukast Sodium.

Morphine Capsules
Action and use
Opioid receptor agonist; analgesic.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silicagel (Merck silica gel plates are
suitable).
(b) Use the mobile phase as described below.
(c) Apply 10 ~L of each solution.
(d) Develop the plate to 15 em.
(e) After removal of the plate dry in air,spray withpotassium
iodobirmuthate ,oIution R2 and examine in daylight.

MOBILE PHASE

25 volumes of 135M ammonia, 325 volumes of acetbTle,
35 volumes of ethanol (70%) and 35 volumes of toluene.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearlyseparated spots.

TEST CONDITIONS

(a) Use Apparatus 2 rotating the paddle at 50 revolutions per
minute.

(b) Use 900 mL of phosphate buffer pH 6.5, at a temperature
of 3T, as the medium.

PROCBDURB

Carry out the method for li9.uid chromatography,
Appendix III D, using the following solutions.
(1) After45 minuteswithdraw a sample of the medium and
filter. Use the filtered medium, diluted withphosphate buffer
pH'6.5 if necessary, to produce a solution expected to
contain 0.001% wlv of Morphine Sulfate.

DEFINITION (2) 0.001% wlv of morphine ,uJfate BPCRS in phosphate buffer
Morphine Capsules contain Morphine Sulfate. pH 6.5.
The capruler romply with the requirements ,tatedunder Capruler (3) 0.03% wlv of morphine sulfate BPCRS and 0.00033% wlv
and with thefollowing requiremenrr. of p,endomorphine trihydrate BPCRS in the mobile phase

Content of morphine sulfate, (C17HI~03h, CHROMATOGRAPHIC CONDITIONS

H,SO"SH,O (a) Use a atainlesssteel column (15 em x 4.6 mm) packed
92.5 to 107.5% of the stated amount. with octade<ylsily/ sitica gelforchromatography (5 um)
IDENTIFICATION (Phenomenex HyperClone BDS CI8 is suitable).
A. Carry out the method for thin-layer chromatography, (b) Use isocratic elution and the mobile phase described
AppendixIII A, using the following solutions. below.
(I) Shake a quantity of the contents of the capsules (c) Use a 80w rate of 1.0 mL per minute.
containing 5 mg of Morphine Sulfate with 10 mL of ethanol (d) Use an ambient column temperature.

- (48"A»a"d filter.-- ----- --------- - ---CerUse a detection wavelengthof 281 om. -

(2) 0.05% wlvof morphine sulfate BPCRS in ethanol (48%). (f) Inject 20 trL of each solution.
(3) 0.05% wlveach of morphine ,uJfate BPCRS and codeine MOBtLB PHASE

phosphate BPCRS in ethanol (48%). 05 I f ho h L~_ 'd 300 I f .tri/. vo umes 0 on 1ft osprwrn; acr , vo urnes 0 autont e
and 700 volumes of O.OIM sodium oetanerul/onate.
When the chromatograms are recorded under the prescribed
conditions, the retention timesof morphine sulfate and
pseudomorphine areabout2.5 minutes and 3.5 minutes
respectively.

SYSTBM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
morphine and pseudomorphine is at least 1.5.

DETERMINATION OF CONTENT

Calculate the total contentof morphine sulfate,
(C l1H,gNO,)"H,SO.,5H,O in the medium from the
chromatograms obtained andusing the declared contentof
(C l1H.gNO,)"H,SO,,5H,O in morphine sulfate BPCRS

LIMITS

The amount of morphine sulfate released is not less than
75% (Q) of the stated amount.
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Related substances
Carry out the method for liquidchromatography,
Appendix ill D J usingthe following solutionsin solventA.
Solvent A a 1.0% vlv solution of acetic acid.
(1) Shakea quantity of powdered capsules containing
62.5 mg of Morphine Sulfate with 30 mL of solvent A,add
sufficient solvent A to produce 50 mL arid filter.

(2) Dilute 1 volume of solution (1) to 100 volumes.

(3) Dilute I volume of solution (2) to 5 volumes.

(4) 0.25% wlv of morphine for system suitability EPCRS and
0.0625% wlv codeine phosphate BPCRS.
(5) Dilute 1 volume of solution (2) to 20 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped octadecy/silyl silica gelfor chromatography
(5 ~m) (Waten Symmetry C18 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 230 om.
(I) Inject 20 ~L of each solution.

Mobile phase A 0.101% wlv of sodium heptanesulfonate..
adjusted to pH 2.6 with a 50% vlv solution of onhophosphork
acid.
Mobile phase B methanol.

Time (Minutes) Mobile phase A Mobile phase B Conunent
(%vlv) <-/ovlv)

0-2 85 15 isocratic

2-35 85 ..... 50 15..... 50 lineargradient

35-'10 50 50 isocratic

40-42 50 ..... 85 50..... 15 lineargradient

42-50 85 15 re-equilibration

When the chromatograms arerecorded underthe prescribed
conditions the retention times relative to morphine (retention
time about 12.5 minutes) are: impurity A, about 1.43;
impurity F, about 0.95; impurity E, about 1.1; impurity C,
about 1.6 and impurity B, about 1.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (4), the resolution between the peaks due to
impurity F and morphine is at least 1.5.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurity E, impurity C and
impurity B using the chromatogram obtained with soJution
(4) and the chromatogram supplied with morphine for system
suitability EPCRS. Multiply the area of any peak
corresponding to impurity E, impurity C and impurity B by
the following correction factors respectively: 0.5, 0.4 and
0.25.

In the chromatogram obtained with solution (1):

die area of anypeakcorresponding to impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.4%);

the area of anypeakcorresponding to impurity A is not
greater than half of the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);
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the area of any othersecondary peaks is not greater than the
area of theprincipal peakin the chromatogram obtained with
solution (3) (0.2%);

the sum of the areas of all secondary peaks is not greater than
twicethe area of the principal peakin the chromatogram
obtained with solution (2) (2.0%).

Disregard anypeakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix IIID, using the following solutions.
(1) Shake a quantity of the powdered mixed contents of
20 capsules containing 30 mg of Morphine Sulfate with
50 mL of the mobile phase,dilute to 100 mL with the same
solvent and filter.
(2) 0.03% wlv of morphine sulfate BPCRS in the mobile
phase.
(3) 0.03% wlv of morphine sulfate BPCRS and 0.00033% wlv
of pseudomorphine l/;/tydrate BPCRS in the mobile phase

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underDissolution
may be used.

SYSTEM SUITABILITY

The fest is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
morphine and pseudomorphine is at least 1.5.

DETERMINATION OF CONTENT

Calculate the contentof (CI7HJ9N03)2,H2S04,5H20 using
the declared content of (C 17H,.,NO,)"H,SO.,5H,O in
morphine sulfate BPCRS.

STORAGE
Morphine Capsules should be protected from light.

IMPURITIES
The impurities limitedby the requirements of this
monograph those listed under Morphine Sulfate.

Action and use
Opioid receptor agonist; analgesic.

DEFINITION
Morphine Prolonged-release Capsules contain Morphine
Sulfate. They are formulated so that the medicament is
released overa periodof several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of morphine sulfate. The dissolution
profile reflects the in viw performance which in tum is
compatible with the dosageschedule recommended by the
manufacturer.
The capsules comply W1ih therequirements statedunder Capsules
and with thefollowing requirements.
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Time (Minutes) MoblJe phase A MoblJe phase B Comm.ent
("/0 vlv) ("A vlY)

0-2 85 15 isocrstic
2-35 85 ......50 15..... 50 linear gradient
35-40 50 50 isocrntic

• .....2 50 ......85 50...... 15 linear gradient
42-50 85 15 re-equilibrancn

MOBILE PHASE

MoMephase A 0.101 % wlv of sodium heptanesulfonate,
adjusted to pH 2.6 with a 50% viv solution of orthophosphotic
acid.

Mobile phase B methanol.

When the chromatograms arerecorded under the prescribed
conditions the retention timesrelative to morphine (retention
time about 12.5 minutes) are: impurity F, about 0.9j
impurity E, about 1.1; impurity A, about 1.4; impurity C,
about 1.6 and impurity B, about 1.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (4)J. the resolution between the peaksdue to
impurity F and morphine is at least 1.5.

LIMITS

Identify anypeaksin the chromatogram obtained with
solution (1) corresponding (0 impurity E, Impurity C and
impurity B using the chromatogram obtained with solution
(4) and the chromatogram supplied with murphine for system
suitability EPCRS. Multiply the area of any peak
corresponding to impurity E, impurity C and impurity B by
the following correction factors respectively: 0.5, 0.4 and
0.25.

Content of morphine sulfate, (Cl1Hl~O)h,
HzSO"SHzO
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromarography,
AppendixIII A, using the following solutions.
(1) Shake a quantity of the contems of the capsules
containing 5 mg of Morphine Sulfate with 10 mL of ethanol
(48%) and filter.

(2) 0.05% wlv of morphine sulfate BPCRS in a mixture of
equal volumes of ethanol (48%) and water.
(3) 0.05% w/v each of morphine su/fate BPCRS and codeine
phosphate BPCRS in a mixture of equal volumes of ethanol
(48%) and water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gel (Mercksilicagel plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em,

(e) Afterremoval of the platedry in air, spray with potassium
iodobismuthate solution R2 and examinethe plate in daylight.

MOBILE PHASE

2.5 volumes of 13.5M ammonia, 32.5 volumes of au«me,
35 volumes of ethanol (70%) and 35 volumes of roIuene.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds in size, positionand colour to that
in the chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtainedwith solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

In the chromatogram obtained with solution (1):
the area of anypeak corresponding to impurity B is not
greater than the area of the principal peakin the
chromatogram obtained with solution (2) (1.0%)j
the area of anypeak corresponding to impurity A is not
greater than half of the area of the principal peak in the

TESTS chromatogram obtained with solution (2) (0.5%);

Related substances the area of any othersecondary peaks is not greater than the
----earry-out-the-method-for-/iquid-chromawgraphy,---- -- --- f!~_~ _Qf.!b~Prin~.iPll-'- p~~tir!_~~ ~~ma~m o"'b"'t"'a"in.,e"'dc-Wl=·th"-- I

Appendix III D, using the following solutions in solvent A. solution (3) (0.2%).
Solvent A a 1.0% vlv solution of acetic acid. the sum of the areas of aU seamdary peaks is Dot greater than

twicethe area of the principal peakin the chromatogram
(1) Shake a quantity of powdered capsulescontents

obtained with solution (2) (2.0%).
containing 62.5 mg of Morphine Sulfate with 30 mL of
solvent A, dilute to 50 mL withsolvent A and filter. Disregard anypeakwith an area less man the area of the

principal peakin the chromatogram obtained with solution
(2) Dilute 1 volume of solution (I) to 100 volumes. (5) (0.05%).
(3) Dilute I volume of solution (2) to 5 volumes.

ASSAY
(4) 0.25% wlv of morphine for system suitability EPCRS and
0.0625% wlv of codeine phosPhate BPCRS. Carry Out the method for liquid chromarography,

Appendix ill D, using the following solutions.
(5) Dilute 1 volume of solution (2) to 20 volumes.

(I) Shake a quantity of the powdered mixed contents of
CHROMATOGRAPHIC CONDITIONS 20 capsules containing 30 mg of Morphine Sulfate with
(a) Use a stainless steel column (15 em x 4.6 mm) packed 50 mL of the mobile phase, dilute to 100 mL with the
with end-capped ocradecy/siIYI silica gelfor chromarography mobile phase and filter.
(5 pm) (Waters Symmetry CI8 is suitable). (2) 0.03% w/v of morphine sulfate BPCRS in the mobile.
(b) Use gradient elution and the mobilephase described phase.
below. (3) 0.03% w/v of morphine sulfate BPCRS and 0.00033% w/v
(e) Use a flow rate of 1.5 mL per minute. of pseudomorphine trihydrate BPCRSin the mobilephase
(d) Use a column temperature of 35°.

(e) Use a detection wavelength of230 nm.
(I) Inject 20 ~L of each solution.
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(e) After removal of the plate dry in air, spray withpotassium
iodobismuthate solution R2 and examinein daylight.

MOBILE PHASE

2.5 volumesof 13.5Mammonia, 32.5 volumes of aCikme,
35 volumes of echanol (70%) and 35 volumes of toluene.

SYSTEMSUITABILITY

The test is not valid unlessthe chromatogram obtainedwith
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds in size, position and colour to that
in the chromatogram obtained with solution (2).
B. In the Assay, the chromatogram obtained with solution
(I) shows a peakwith the same retention time as the
principal peak in the chromatogram obtained wilh
solution (2).

Time (Minutes) Mobile phose A MobUe phase B Comment
(%vlv) rIovlv)

6-2 85 15 isocratic
2-35 85~50 15.....50 lineargradient

35-40 50 50 isocratic

40-42 50-->85 50-->15 lineargradient

42-50 85 15 re-equilibrauoa

When the chromatograms arerecorded under the prescribed
conditions the retention times relative to morphine (retention
time about 13.4 minutes) are: impurity F, about 0.98;
minutes; impurity E, about 1.10; impurity A, about 1.38;
impurity C, about 1.52 and impurity B, about 1.76.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with octodecylsilyl SIlica gelfor chromatography (5 urn)
(Phenomenex HyperClone BDS CI8).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof 1.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 281 urn.

(0 Inject 20 ~L of each solution.

MOBILE PHASE

0.05 volumes of orthophosphom add, 30 volumes of acetonitrile
and 70 volumesof O.OIM sodium octanesulfonate.
When the chromatograms are recorded under me prescribed
conditions, the retention times of morphine sulfate and
pseudomorphine are about 2.5 minutesand 3.5 minutes
respectively.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
morphine and pseudomorphine is at least- 1.5.

DETERMINATION OF CONTENT

Calculate the content of (C 17HI9NO,)",H,SO,,5H,O using
the declared content of (C'7H'9NO,)",H,SO,,5H,O in
morphine sulfate BPCRS.

IMPURITlES
The impurities limited by the requirements of this
monograph include those listed under Morphine Sulfate.

Morphine Granules for Oral Suspension

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in solvent A.
Solvenl A 0.05 volumes of onhoplwsphoric acid, 20 volumes
of atewnun"/e and 80 volumes of O.OlM sodium oaanesulfonate.
(I) Shake a quantity of granules containing 30 mg of
Morphine Sulfate with 800 mL of solvent A for 6 hours.
Dilute to 1000 mL withsolvent A and filter.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute I volume of solution (2) to 5 volumes.

(4) 0.025% wlv of morphine for sy,,.m suitability BPCRS and
0.00625% of wlv codeine phospho,..
(5) Dilute I volume of solution (2) to 20 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
Acdon and use with end-capped octadecylsilyl silka gelfor chromatography
Opioid receptor agonist; analgesic. (5 j.tm) (Waters Symmetry CIS is suitable).
DEFINITION (b) Use gradient elution and the mobile phase described

below.
Morphine Granules for OralSuspension contains Morphine
S

..,,: (c) Use a flow rate of 1.5 mL per minute.
urtate.

M h' am I fi OralS . ,.L. 'h'" (d) Use a column temperarure of 35°.orp me nues or uspensum «»tIY'J WIt me .
requiremenujor Powders and Granules/or OralSoIuwms and---(e)-Use-a-detection-wavelength-of230-nm;-
Oral Suspensions statedunder OralLiquids. (0 Inject 200 ~L of each solution.

Content of morphine sulfate, MoMephase A 0.101% wlv of sodium heptanendfona,.,
(C

17H,.,NO,lz,H2SO"SH20 adjusted to pH 2.6 with a 50% vlv solution of orthophosphori<
92.5 to 107.5% of the stated amount. acid.

Mobile phase A methanol.
IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill AJ using the following solutions in ethanol
(48%).

(I) Shake a quantity of the granules containing 20 mg of
Morphine Sulfate with 10 mL and filter.

(2) 0.05% wlv of morphine sulfate BPCRS.
(3) 0.05% wlv each of morphine sulfale BPCRS and codeine
phospho" BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.
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SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
withsolution (4), the resolution between the peaksdue to
impurity E and morphine is at least J.5.

LIMITS

Identify anypeaks in the chromatogram obtained with
solution (I) corresponding to impurity E, impurity C and
impurity B using the chromatogram obtained with solution
(4) and the chromatogram supplied with morphineforsysrem
suitability EPCRS. Multiply the area of any peak
corresponding to impurity E, impurity C and impurity B by
the following correction factors respectively: 0.5, 0.4 and
0.25.

In the chromatogram obtainedwirh solution (1):
the area of anypeak corresponding to impurity B is not more
than the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%);

the area of any peak corresponding to impurity A is not more
than half of the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

me area of anyothersecondary peaks is Dot more than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%);

the sum of the areas of all secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2.0%).

Disregard any peakwith an area less than the areaof the
principal peakin the chromatogram obtainedwilh solution
(5) (0.05%).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions in the mobile
phase.
(I) Shake a quantity of the powdered granules containing
30 mg of Morphine Sulfate with 800 mL for six hours, dilute
to 1000 rnL and Iilter.

(2) 0.003% wlv of morphine sui/au BPCRS.
(3) 0.003% wlv of morphine sulfate BPCRS and
0.00033% wlv of codeine phorphare BPCRS.

____ __CHROMATQGR!\J'HlC-.-r;-.9NDITIONS _

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with octade<ylsilyl silica gelfor chromatography (5 pm)
(Phenomenex HyperClone BDS CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 281 om.
(I) Inject 20 ~L of each solution.

MOBILEPHASH

0.5 volumes of orthophosphoric acid, 200 volumes of aawnitn7e
and 800 volumesorO.OIM sodium oaonesulfonate.
Whenthe chromatograms arerecorded under the prescribed
conditions, the retention times of morphine sulfate and
codeinephosphate areabout 7 minutes and 15 minutes
respectively.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
morphine and codeine is at least 10.0.

2022

DETERMINATION OF CONTENT

Calculate the content of (C'7H,oNO,)"HzSO.,5HzO in the
granules using the declared content of
(C17HI9NO,)"HzSO.,5HzO in morphine sulfate BPCRS.

STORAGE
Morphine Granules for Oral Suspension should be protected
from light.

Morphine Oral Solution
Morphine Sulfate Oral Solution

Action and use
Opioid receptor agonist, analgesic.

DEFINITION
Morphine Oral Solution is a solution of Morphine Sulfatein
a suitable vehicle.
Theoralsolution complies with the requirements staledunder Oral
Liquids and with thefollowing requiremeuts.

Content of morphine sulfate, (C17H1,N03h,
HzSO,,5H zO
92.5 to 107.5%of me statedamount.

IDENTIFICATION
A. Carry out the method for thin-IaYtf chromatography,
Appendix III A, using the following solutions.

(I) Dilute the solution, if necessary, with ethanol (48%) to
produce a solution containing 0.05% wlv of Morphine
Sulfate.

(2) 0.05% wlv of morphine sulfate BPCRS in ethanol (48%).
(3) 0.05% wlv each of morphine sulfare BPCRS and codeine
phosphare BPCRS in ethanol (48%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 J1l. of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of the platedry in air, spray with potassium
iodobismumate solution R2 and examine theplate in daylight.

MOBILE PHASE

2.5 volumesof 13.5M ammonia, 32.5 volumesof acetone,
35 volumes of ethanol (70%) and 35 volumes of loluene.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in size, positionand colourto that
in the chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peakwith the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquid chromawgraphy,
Appendix m D, using the following solutions in solventA.
Solvent A a 1.0%vlv solution of acetic add.
(1) Dilute the oralsolution to producea solutioncontaining
0.12% wlv of Morphine Sulfate.
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Disregard any peakwith an area less than the area of the
principal peakin the chromatogram obtainedwith solution
(4) (0.05%).

STORAGE
Morphine Oral Solution should be protected from light.

IMPURITIES
The impurities limitedby therequirements of this
monograph those listed under Morphine Sulfate.

Morphine Suppositories
Action and use
Opioid receptor agonist; analgesic.

DEFINmON
Morphine Suppositories containMorphine Hydrochloride or
Morphine Sulfate in a suitable suppository basis.
The supposieorks comply with therequirements statedunder Rectal
Preparations and with thefollowing requirements.
Content of morphine
As the hydrochloride, CI7HJ9N03JHCI,3H20, or as the
sulfate, (C 17H••N03h,H2SO,,5H20, 95.0 to 105.0% of the
stated amount.

isocl1lUc

isocratic

Comment

line1ll gradkm

linear gradiem
re-equilibration

50

15

15

50---->15

Mobile phase B
("10 v/v)

85

50

85

50-+85

85~50

Mobile phase A
(%vfy)

0-2

2·35

35-40

4042

42-50

Time (Minutes)

(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.25% wlv of morphine for system suitaMity EPCRS and
0.0625% wlv codeine phosphate BPCRS.
(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-capped ocuuJecylsilyl silica gd for chromatography
(5 urn) (Waters Symmetry CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use a colwnn temperature of 35°.
(e) Use a detectionwavelength of 230 om.

(I) Inject 20 ~L of each solution.

Mobile phaseA 0.101 % w/v of sodium hepuznesuljonate,
adjusted to pH 2.6 with a 50% vlv solution of onhophosphoric
acid.
Mobile phaseB methanol.
When me chromatograms are recorded underthe prescribed
conditions the retention times relative to morphine (retention
time about 12.5 minutes) are: impurity F, about 0.95,
impurity A J about 1.15; impurity E, about 1.1; impurity CJ

about 1.6 and impurity BJ about 1.9.

ASSAY
Carry out the method for IUjuid chromatography,
Appendix III D, using the following solutions in methanol
(60%).

(1) Dilute a weighed quantity of the solution containing
30 mg Morphine Sulfate and dilute with the mobile phase to
produce a solutioncontaining 0.03% wlv of Morphine
Sulfate.
(2) 0.03% wlv of morphine sulfate BPCRS.
(3) 0.03% wlv of morphine sulfate BPCRS and 0.00033% wlv
of pseudomorphine rrihydrate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column column (15 cm x 4.6 mm)
packed with eud-capped oeuukcylsilyl silica gd for
chromatography (5 um) (Phenomenex HyperClone BDS CIS
is suitable).
(b) Use isocratic elutionand me mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of 281 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASH

0.05 volumes of orthophosphon"c add, 30 volumesof Quwnitri/e
and 70 volumesof a.OIM sodium octanesulfonate.
When the chromatograms arerecorded undertheprescribed
conditions, the retention times of morphine sulfate and
pseudomorphine are about 2.5 minutes and 3.5 minutes
respectively.

SYSTEM SUITABILITY SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained The test is not valid unless in the chromatogram obtained
with solution (3), the resolution between the peaksdue to withsolution (3) the resolution between the peaksdue to
impurity F and morphine is at least 1.5. morphine and pseudomorphine is at least 4.0.

LIMITS DETERMINATION OF CONTENT

Identify anypeaks in the chromatogram obtainedwith Determine theweightper mL of the oral solution,
solution (1) corresponding to impurity E, impurity C and Appendix V G. Calculate the content of (Cl7HI9N03)2,

- --- ----impurity-B-using-the-chromatogram-obtained-with-solution- ----H2S04)5H20-in-the-oral-solution-using-the-declared-content------

(3) and the chromatogram supplied with morphinefor system of (C 17H•.,N03h,H2SO,,5H20 in morphine sulfate BPCRS.
suitability EPCRS. Multiply the area of any peak
corresponding to impurity EJ impurity C and impurity B by
the following correction factors respectively: 0.5, 0.4 and
0.25.

In the chromatogram obtainedwith solution (1):

the areaof anypeak corresponding to impurity B is not
greater man the area of the principal peak in the
chromatogram obtained with solution (2) (0.4%);

the area of any peakcorresponding to impurity A is not
greater than the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);

the areaof any peakcorresponding to impurity F is not
greater than 0.6 times the area of the peak in the
chromatogram obtained with solution (2) (0.3%);

the areaof any other secondary peaks is not greater than
0.6 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.3%);

the sum of the areas of allsecondary peaks is not greater than
4 times the area of the principal peakin the chromatogram
obtained with solution (2) (2.0%).
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IDENTIFICATION
Dissolve a quantity of the suppositories containing 60 mg of
Morphine Hydrochloride or Morphine Sulfate in 25 mL of
diethyl ether, extract with two 50 mL quantities of
O.OIM hydrochloric acidand wasb the aqueous layer with two
20 mL quantities of dielhylether. Make the aqueous layer
alkaline with ammonia briffer pH 10.0 and extract with two
40 mL quantities of a mixture of 3 volumes of
di<hforomethane and I volume of propan-2-o1. Dry the
combined extracts with anhydrous sodium sulfate, filter and
evaporate the filtrate to dryness. The infrared absorption
spearum of theresidue,Appendix II A, is concordant with
the reference spearum of morphine (RS 237).

TESTS
Related substances
Carry out the method for liquid chromawgrapJty,
Appendix III D, using the following solutions in solvent A.
Solvent A a 1.0% vlv solution of aceu·, add.
(1) Dissolve a quantity of me suppositories containing 25 mg
of Morpbine Hydrochloride or Morphine Sulfate in 25 mL of
dichloromeshone, extract with two Zo-mL quantities of solvent
A, wash the combinedaqueouslayers with two 20 mL
quantities of dichtoromethane, and dilute to 50 mL withwater.

(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.25% wlv of morphine fur system suitability EPCRS and
0.0625% wlv of codeine phospha", BPCRS.

(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-<apped octadecyfsifyl silica gelfur chromawgrapJty
(5 urn) (Waters Symmetry CI8 is suitable).
(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 230 nm.

(I) Inject 20 ~L of each solution.

Mobile phau A 0.101% wlv of sodium hepumesulfonate,
adjusted to pH 2.6 with a 50% vlv solution of <mhophosphoric
acid.
Mobile phose B methanol.
When the chromatograms are recorded undertheprescribed
conditions the retention times relative to morphine (retention
time about 12.5 minutes) are: impurity F, about0.95;
impurity E, about 1.1; impurity A, about 1.43; impurity C,
about 1.6 and impurity B, about 1.9.

Time (Minutes) Moblle phase A Mobile phase B Comment
(%vlv) ("/aviv)

0-2 as IS isocratic

2-35 85 .....50 15.....50 linear gradient

3S--1O SO SO isocratic

4042 50.....85 50..... 15 linear gradient

42-50 as IS re-equilibl'BLion

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between thepeaks due to
impw:ity F and morphine is at least 1.5.

UMITS
Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurity E, impurity C and

2022

impurity B using'the chromatogram obtained with solution
(3) and the chromatogram supplied with morphine for syuem
suitability EPCRS. Multiply the area of any peak
corresponding to impurity E, impurity C and impurity B by
the following correction factors respectively: 0.5, 0.4 and
0.25.
In the chromatogram obtained with solution (I):

the area of any peakcorresponding to impurity A is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of anypeak corresponding to impurity B is not
greater than the area of the principal peakin the
chromatogram obtained with solution (2) (0.4%);

the area of any other secondary peaks is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of aU secondary peaks is not greater than
4 times th.e area of the principal peakin the chromatogram
obtained with solution (2) (2.0%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for liquid chromawgrapJty,
Appendix ill D, using the following solutions.

(1) Dissolve a quantity of mixedsuppositories containing
30 mg of Morpbine Hydrochloride or Morphine Sulfate in
25 mL of dichloromethane. Extract with two quantities of
40 mL and 20 mL ofO.OIM hydrochloric acid, wash the
combined aqueouslayers with two 20 mL quantities of
dichloromethane and add 20 mL of 0.3M dipotassium hydrogen
orthophospha",. Dilute to 100 mL with water
(2) Dissolve 0.03% wlv of morphine sulfa'"BPCRS in
hydrochloric acidif necessary, and add a mixture of
20 volumes of 0.3M dipotassium hydrogen onhophospha""
20 volumes ofwa",r and 60 volumes ofO.OIM hydrochloric
acid.
(3) 0.003% wlv of morphine sulfa'"BPCRS and 0.002% wlv
of codeine phosphate BPCRS in the mobile pbase.

CHROMATOGRAPHIC CONDITIONS

(a)-Use-a-stainless-steel-column-column-~10-cm-x-4,6-mm)--------

packed with end-capped ocsaduy/sify/ silica gelfur
chromawgrapJty (5 urn} (Nucleosil CI8 is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flow rate of 2.0 mL per minute.

(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of 285 urn.

(I) Inject 20 ~L of eacb solution.

MOBILE PHASE

0.005M diocty/sodium suIfosuccmaie and O.OIM sodium autate
in methanol (60%) adjusted to pH 5.5 with glacial acetic acid.
When the chromatograms are recorded underthe prescribed
conditions) the retention times of morphine sulfate and
pseudomorphine are about2.5 minutes and 3.5 minutes
respectively.

SYSTEM SmTABIUTY

The test is not valid unless in the chromatogram obtained
with solution (3) the resolution between the peaks due to
morphine and codeine is at least 1.5.
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DETERMINATION OF CONTENT

Calculate the content of C17HI9N03,HCI,3H20 or
(CI1H19NO,h,H2S04,5H20, as appropriate, using the
declared content of C17H,oN03 in morphine sulfate BPCRS.
Each g ofC17HI9N03 is equivalent to 1.317 g of
C,7HI9N03,HCl,3H20 or 1.330 g of (C17H,oN03h,
H,SO,,5H20.

LABELLING
The label states the quantity of Morphine Hydrochloride or
of Morphine Sulfate in each suppository.

IMPURITIES
The impurities limitedby the requirements of this
monograph those listed underMorphine Sulfate and
Morphine Hydrochloride.

Morphine Tablets
Action and use
Opioid receptor agonist; analgesic.

DEFINITION
Morphine Tablets contain Morphine Sulfate.

The rablets cmnply with the requiremems Slated underTablets and
with the following requirements.

Content ofmorphine sulfate, (Cl1Hl~03h)
H,SO,,5H,O
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Remove any coating from the tablets and shake a
quantity of the powdered tablet cores containing 5 mg of
Morphine Sulfate with 10 mL of ethanol (48%) and filter.

(2) 0.05% wlv of morphine sulfate BPCRS in ethanol (48%).
(3) 0.05% wlv each of morphine mlfate BPCRS and codeine
phosphate BPCRS in ethanol (48%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gel(Mercksilica gel platesare
. suitable). _

(b) Use the mobile pbase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 ern,
(e) After removal of the plate dry in air, spray with potassium
iodobismuthate solution R2 and examinein daylight.

MOBILE PHASE

2.5 volumesof 13.5Mammonia, 32.5 volumes of acetone,
35 volumes of ethanol (70%) and 35 volumes of toluene.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds in size, position and colour to that
in the chromatogramobtainedwith solution (2).
B. In the Assay, the chromatogram obtained with solution
(I) shows a peakwith the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

Morphine Preparations 111-1037

TESTS
Dissolution
Comply with the requirements for Monographs uf the British
Pharmacopoeia in the dissolution UStfor tablets andcapsules,
Appendix XII B I.

TEST CONDITiONS

(a) Use Apparatus 2 rotating the paddle at 50 revolutions per
minute.
(b) Use 900 mL of phosphate buffer wlulionpH 6.5, at a
temperature of 37°, as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) After45 minutes withdraw a sampleof the mediumand
filter. Use the filtered medium, dilutedwithphosphate buffer
sOlution pH 6.5 if necessary, expectedto contain0.001% wlv
of Morphine Sulfate.

(2) 0.001% wlv of morphine sulfate BPCRS in phosphate buffer
solution pH 6.5.

(3) 0.03% wlv morphine sulfate BPCRS and 0.00033% wlv
pseudomotphine trihydrate BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with oClade<y/sily/ silica gelfor chromatography (5 urn)
(phenomenex HyperClone BDS CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.0 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of281 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.5 volumes of orthophosphon·c add, 300 volumes of acetonitrile
and700 volumes ofO.OIM sodium oaanesulfonate.
When the chromatograms arerecorded underthe prescribed
conditions, the retention times of morphine sulfate and
pseudomorphine areabout 2.5 minutesand 3.5 minutes
respectively.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaksdue to
morphine and pseudomorphine is at least 1.5.

DETERMINATION OF CONTENT

Calculate the total content of morphine sulfate,
(C17HI9N03)2,H2S0"J5H20 in me medium, using the
chromatograms obtainedand the declared content of
(C17H'9N03)"H,SO,,5H20 in morphine mlfateBPCRS.

Related substances
Carry out the method for liquid chromatography,
Appendixill D, using the following solutions in solventA.
Solvent A 1.0% v/v solution of acetic add.
(I) Shake a quantity of powdered tablets containing 62.5 rng
of Morphine Sulfate with 30 mL of solvent A, add sufficient
solvent A to produce 50 mL and filter.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.00025% wlv morphine sulfate BPCRS.

(4) 0.25% wlv of morphine for system suirabiJity EPCRS and
0.0625% wlv of codeine p/wsphate BPCRS.
(5) Dilute I volume of solution (2) to 20 volumes.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (IS em x 4.6 mm) packed
with end-capped octadecylsilyl ,ilicagd for chromaliJgraphy
(5 um) (Wate'" Symmetry CIS is suitable).

(b) Use gradient elutionand the mobilephase described
below.
(c) Use a /low rate of 1.5 mL per minute.

(d) Use a column temperature 0(35°.

(e) Use a detection wavelength of 230 run.
(!) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA 0.101% wlv of sodium heptanesulfonare,
adjusted to pH 2.6 witha 50% vlv solution of orthophosphork
add.
Mobile phase B methanol.

Time (Minutes) MobUe phose A MobUe phase B Comment
rIo ylv) (%vlv)

0-2 85 15 isocraric
2-35 85-->50 15-->50 lineargradient

35--40 50 50 isocratk

-40-42 50-->85 50-->15 lineargradient

.012-50 85 15 re-equilibration

When the chromatograms are recorded under the prescribed
conditions the retention timesrelative to morphine (retention
time about 12.5 minutes) are: impurity F, about 0.95;
impurityE, about 1.1; impurity C, impurityA, about 1.4;
about 1.6 and impurityB, about 1.9.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (4)J the resolution between the peaks due to
impurity F and morphine is at least 1.5.

UMITS

Identify anypeaks in the chromatogram obtained with
solution (1) corresponding to impurity E, impurity C and
impurity B using the chromatogramobtained with solution
(4) and the chromatogram supplied with morphineforsysrem
'uilability EPCRS. Multiply the area of any peak

_ COJr~spJ;mdingJ9 imp~ty~>~purity C and impurity B by
the following correction factors respectively: O.5J0.4 and -
0.25.

In the chromatogram obtained with solution (I):
the area of anypeakcorresponding to impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the area of anypeakcorresponding to impurity A is not
greater than half of the area of the principal pea k in the
chromatogram obtained with solution (2) (05%);

the area of anyothersecondary peaks is not greater than the
area of the principal peakin the chromatogram obtained with
solution (3) (0.2%);

the sum of the areas of all secondary peaks is not greater than
twice the area of the principal peakin me chromatogram
obtained with solution (2) (2.0%).

Disregard anypeak with an area less than the area of the
principal peakin the chromatogram obtained with solution
(5) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions.
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(I) Shake a quantity of the powdered tablets containing
30 mg of Morphine Sulfate with 50 mL of the mobile phase
anddilute to 100 mLwith the mobilephase and filter.
(2) 0.03% wlv of morphine ,ulfareBPCRS in the mobile
phase.
(3) 0.03% wlv of morphine sulfare BPCRS and 0.00033% wlv
of pseudomorphine trihydrare BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (IS cm x 4.6 mm) packed
with octadecylsily/ silica gelfor chromatography (5 pm)
(Phenornenex HyperClone BDS CIS is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.

(c) Use a flow rate of 1.0 mL per minute.
(d) ,Use an ambient column temperature.
(e) Use a detection wavelength of 281 om.
(!) Inject 20 ~L of each solution.

MOBILB PHASE

0.05 volumes of orthophosphoric acid, 30 volumes of acetonitrile
and 70 volumes of O.OIM sodium oclanesulfonale.
When the chromatograms are recorded under the prescribed
conditions, the retention timesof morphine sulfate and
pseudomorphine areabout 2.5 minutes and 3.5 minutes
respectively.

SYSTEM SUITABILITY

The test is not valid unless,in the chromatogram obtained
with solution (3), the resolution between the peaks due to
morphine andpseudomorphine is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of (C17HI9N03hJH2S04J5H20 in the
tablets usingthe declared contentof (CnH tgN03)2J
H,SO.,5H20 in morphine sulfare BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listedunder Morphine Sulfate.

Morphinjll'rolong!ld·relea~~ Tablej~__
Prolonged-release Morphine Tablets

Morphine Prolonged-release Tablets from different manl!facturers,
whilst complying with therequirements of the monograph, are not
interchangeable unless otherwise justified and authorised.

Action and use
Opioid receptor agonist; analgesic.

DEFINITION
Morphine Prolonged-release Tablets contain Morphine
Sulfate. They are formulated so that the medicament is
released overa period of several hours. They are coated.

PRODUCTION
A suitable dissolution test is carried out to demonstrate me
appropriate release of morphine sulfate. The dissolution
profile reflects the inviw performance whichin turn is
compatible with the dosage schedule recommended by the
manufacturer.

The tablets comply with the requirements 'tared under Tablets and
with thefollowing requirements.
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Tfme (Minutes) Mobile phase A MobUe phase B Comment
(O/evlv) C% vlv)

0-2 a, I' isocratic

2-35 85_~iO 15~50 lineaegradient

35-,10" 50 50 isocrsnc
40-42 50_85 50_15 linear gradient

42·50 85 15 re-equllibration

MOBILE PHASE

Mobile phaseA 0.101% w/v of sodium heptanesulfonalt~

adjusted to pH 2.6 witha 50% vlv solution of onhophosphoric
acid.
Mobile phase B methond,

When the chromatograms arerecorded under the prescribed
conditions the retention times relative to morphine (retention
time about 12.5 minutes) are: impurity F, about 0.9;
impurity E, about 1.1; impurity A, about 1.4; impurity C,
about 1.6 and impurity B, about 1.9.

Content of morphine sulfate, (Cl1Hl~03h,
H,SO,,5H,O
95.0 [0 105.0% of the stated amount,

IDENTIFICATION
A. Carry out the method for thin-layer chromatography)
Appendix III A, using the followingsolutions.
(1) Shake a quantity of the powdered tahlets containing 5 mg
of Morphine Sulfate with 10 mL of ethanol (48%) and filter.

(2) 0.05% wlv of morphine sulfare BPCRS in e<hanol (48%).
(3) 0.05% wlv each of morphine sulfare BPCRS and codeine
phosphore BPCRS in ethanol (48%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silicagel (Mercksilica gel plates are
suitable).
(h) Use the mohile phase as descrihed below.

(c) Apply 10 ~L of each solution.
(d) Develop the plate to 15 em.

(e) After removal of the plate dry in air, spraywithpotassium SYSTEM SUITABILITY
iodobismuthate solution R2 and examinethe plate in daylight.

The test is not validunless, in the chromatogram obtained
MOBILE PHASE with solution (4), the resolution between the peaksdue to
2.5 volumesof 13.5M ammonia, 32.5 volumes' of acetone, impurity F and morphine is at least 1.5.
35 volumes of emanol (70%) and 35 volumes of roluene. liMITS

SYSTEM SUITABIUTY Identify anypeaks in the chromatogram obtained with
The test is not valid. unless the chromatogram obtained with solution (1) corresponding to impurity E, impurity C and
solution (3) shows two clearly separated spots. impurity B using the chromatogram obtained with solution
CONFIRMATION (4) and the chromatogram supplied with morphine for sysrem
The principal SPOl in the chromatogram obtained with suirability EPCRS. Multiply the area of any peak
solution (1) corresponds in size, positionand colour to that corresponding to impurity E, impurity C and impurity B by
in the chromatogram obtained with solution (2). the following correction factors respectively: 0.5, 0.4 and

0.25.
B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the In the chromatogram obtained with solution (I):
principal peak in the chromatogram obtained with the area of any peak corresponding to impurity B is not
solution (2). greater than the area of the principal peak in the
TESTS chromatogram obtained with solution (2) (1.0%);

Related substances the area of any peak corresponding to impurityA is not
Carry out the method for lifJUI'd chromalography, greater than half of the area of the principal peak in the
Appendix III D, using the following solutions in solvent A. chromatogram obtained with solution (2) (0.5%);
Solvent A a 1.0% vlv solution of acetic acid. the area of any other secondary peaks is not greater than the

~~__areaofrheprineipal p.eak.in_the_chromatogram_obtained_with _
- ---- (1) Shake. quantity ofpowaereatablets contaiiiing 62.5 mg solution (3) (0.2%).

of Morphine Sulfate with 30 mL of solvent A, dilute to
50 mL with solvent A and filter. the sum of the areas of all secondary peaks is not greater than

twice the area of the principalpeak in the chromatogram
(2) Dilute I volume of solution (I) to 100 volumes. obtained with solution (2) (2.0%).

(3) Dilute I volwne of solution (2) to 5 volumes. Disregard any peak with an area less than the area of the
(4) 0.25% wlv of morphine for sysrem suitabaity EPCRS and principal peak in the chromatogram obtained with solution
0.0625% wlv of codeine phosphate BPCRS. (5) (0.05%).
(5) Dilute 1 volume of solution (2) to 20 volumes. ASSAY

CHROMATOGRAPHIC CONDITIONS Weigh and powder 20 tablets. Cany out the method for
(a) Use a stainless steel column (15 em x 4.6 mm) packed liquid chromatography, Appendix ill D, using the following
with end-eapped octadecylsilyl silica gelfor chromatography solutions.
(5 urn) (Waters Symmetry CIS is suitable). (1) Shake a quantity of the powdered tablets containing
(h) Use gradient elution and the mohile phase described 30 mg of Morphine Sulfate with 50 mL of the mobile phase,
below. dilute to 100 mL with the mohile phase and filter.

(c) Use a now rate of 1.5 mL per minute. (2) 0.03% wlv of morphine sulfare BPCRS in the mohile
(d) Use a column temperature of 35°. phase.
(e) Use a detection wavelength of 230 om. (3) 0.03% wlv of morphine sulfare BPCRS and 0.00033% wlv

of pseudomorphine rrihydrare BPCRS in the mohile phase
(l) Inject 20 ul, of each solution.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless "eel column (IS em x 4.6 mm) packed
with o<uu1e<ylsilyl silica gelfor chromatography (S urn)
(Phenomenex HyperClone BDS CI8).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 281 run.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.05 volwnes of onhophosphotic acid,30 volumes of acetonitrile
and 70 volumes of O.OIM sodium ocumesulfonate. When the
chromatograms are recorded under the prescribed conditions,
the retention times of morphine sulfate and pseudomorphine
are about 2.5 minutes and 3.5 minutes respectively.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
morphine and pseudomorphine is at least 4.0.

DETERMINATION OF CONTENT

Calculate the content of (C17HI9N03h,H2S04,5H20 in the
tablets using the declared content of (Cl7HI9N03h,
H 2S0 4,SH20 in morphine ,ulfateBPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Morphine Sulfate.

(e) After removal of the plate dry in air and spray with
potassium iodobismuthate solution R2 and examine the plate in
daylight.

MOBILE PHASE

2.5 volumes of 13.5M ammonia, 32.5 volumes of aceume,
3S volumes of ethanol (70%) and 3S volumes of toluene.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots,

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in size, position and colour to that
in the chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in solvent A.

Solvent A a 1.0% vtv solution of aCttic acid.

(1) Dilute the injection, ifnecessary, to produce a solution
containing 0.12S% wlv of Morphine Sulfate.

(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.2S% wlv of morphine for system sui'abai,y EPCRS and
0.062S% wlv of codeine phospha.. BPCRS.

(4) Dilule I volume of solution (2) to 10 volumes.

Time (Minutes) MobUe phase A MobUe phase B Comment
("I. vlv) (1'/. v/v)

0-2 85 15 isocratic

2-35 85-->50 15-->50 linear gradient

35-,10 50 50 isccrauc

4042 50-->85 50--> 15 linear gradjent

42-50 85 15 re-equilibration

SYSTEM SlliTABILlTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity F and morphine is at least 1.5.

CHROMATOGRAPIDC CONDITIONS

(a) Use a stainless steel column (IS em x 4.6 mm) packed
with end-<appcd 0<uu1e<y/si!YI silka gelfor chromatography
(S um) (Waters Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of3S·.

(e) Use a detection wavelength of 230 run.
(I) Inject 20 ul, of each solution.

-- - -MObilephiise-71-0:101 %wNof soaitim !ieplilneJU1flfffti,.,---------- --
adjusted to pH 2.6 with a SO%vlv solution of orthophosphoric
add.
Mobile phase B methanol.
When the chromatograms are recorded under the prescribed
conditions the retention times relative to morphine (retention
time about 12.5 minutes) are: impurity F, about 0.95;
impurity E, about 1.1; impurity A, about 1.4; impurity C,
about 1.6 and impurity B, about 1.9.

Morphine Sulfate Injection
Morphine Sulphate Injection

Action and use
Opioid receptor agonist; analgesic.

CHARACTERISTICS
A colourless or almost colourless solution.

DEFINITION
Morphine Sulfate Injection is a sterile solution of Morphine
Sulfate in Water for Injections.

The injection complies with ,he requirements statedunder
-Parentefiil-Prepamtiims-afla-with-thejollowing·requirements;---

Content of morpltlne sulfate, (C17Hl~03)z'
H 2S04,SH20
92.5 to 107.5% of the stated amount,

IDENfIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Dilute the injection, if necessary, with ethanol (48%) to
produce a solution containing 0.05% wlv of Morphine
Sulfate.

(2) O.OS% wlv of morphine sulfate BPCRS in ethanol (48%).

(3) O.OS% wlv each of morphine sulfa.. BPCRS and codeine
phosphate BPCRS in ethanol (48%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to IS em.
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STORAGE
Morphine SulfateInjection should be protected from light.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listedunder Morphine Sulfate.

Action and use
F1uoroquinolone antibacterial.

Moxifloxacin Intracameral Injection
NOTE: This monograph has been developed to CQlJer unlicensed
formulations.

DEFINITION
Moxifloxacin Inttacameral Injection is a sterile, isotonic
solution containing Moxifloxacin Hydrochloride in a suitable
diluent. It is supplied as a ready-to-use solution.
The injeceion complies with the requirements statedunder
Parenteral Preparations and toith the follotoing requirements.
WheJ'l! appropriate, the injection also txmIplies with the
requirements stared underUnlicensed Medicines.

Content ofmoxifloxacin hydrochloride,
C"H'4FN,04.HCI
95.0 to 105.0% of the statedamount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions in methanol.
(I) Dilute a quantity of the injection to producea solution
containing 0.004% wlv of Moxifloxacin Hydrochloride.
(2) 0.004% to'" of moxifloxacin hydrochloride EPCRS.
(3) Equal volumes of solutions (I) and (2).

SYSTEM SUITABILITY

The test is not validunless the principal spot in the
chromatogram obtainedwithsolution(3) appears as a single,
compact spot.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds to thatin the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained withsolution (1) is the same as
that of the principal peakin the chromatogram obtained with
solution (2).

TESTS
Acidity or afkalinity
pH, 6.9 to 7.5, Appendix V L.

CHROMATOGRAPHIC CONDITIONS

(a) Use a Sl7ica gelFm precoated plate (Merck silica gel 60
F254 plates aresuitable).
(b) Use the mobile phase as desctibed below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.
---(e)-After-removal-of-the-plate)dry-in-air-for-abour--5-minutes---- ----- - 

and examine under ultraviolet light (366 nm).

MOBILE PHASE

2 volumes of 6M ammonia, 4 volumes of butanol and
4 volumes of methanol.

LIMITS

Identify any peaks in the chromatogram obtainedwith
solution (1) corresponding to impurity E, impurity C and
impurity B using the chromatogram obtained with solution
(4) and the chromatogram supplied with morphine for SYSl<m
suitability EPCRS. Multiply the area of any peak
corresponding to impurity E, impurity C and impurity B by
the following correction factors respectively: 0.5, 0.4 and
0.25.

In the chromatogram obtained with solution (1):
the area of any peakcorresponding (Q impurityA is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%)j
the area of anypeakcorresponding to impurity 'B is nor
greater than the area of the principal peakin the
chromatogram obtained with solution (2) (0.4%);

the area of any othersecondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any seamdosy peaks is not greater than
4 times the area of the principal peakin the chromatogram
obtained with solution (2) (2.0%).

Disregard any peakwith an area less than half the area of the
principal peakin the chromatogram obtained wilh solution
(4) (0.05%).

ASSAY
Carry out the method for liqma thromarography,
Appendix ill D, using the following solutions in methanol
(60%).
(1) Dilute the injection, if necessary, to produce a solution
containing 0.01% wlv of Morphine Sulfate.

(2) 0.01% wlv of morphine sulfal< BPCRS.
(3) 0.003% wlv of morphine sulfal< BPCRS and 0.002% wlv
of codeine phosphate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column column (10 em x 4.6 mm)
packed with end--eapped oClade<ylsilyi siI;,;a gelfor
chromatography (5 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elutionand the mobilephase described
below.

(c) Use a flow rate of 2.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 285 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.005Mdioctyl sodium su/fosuccinate and O.OlM sodium acetate
in methanol (60%) adjusted to pH 5.5 with glacial acetic acid.
When the chromatograms are recorded under the prescribed
conditions, the retention times of morphine sulfate and
codeine phosphate are about 2 minutesand 3 minutes
respectively.

SYSTEM SUITABILITY

The test is not valid unless in the chromatogram obtained
with solution (3) the resolution between the peaks due to
morphine and codeineis at least 1.5.

DETERMINATION OF CONTENT

Calculate thecontentof (CI7HI9N03h,H2So.b5H20 in the
injection usingthe declared content of (C17HI9N03h,
H2S04,5H20 in morphine sulfal< BPCRS.
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Osmolality
The osmolality of the injection is 300 to 350 mosmobkg,
Appendix V N.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions, protected from
light.

(1) Dilute a quantity of me injection, if necessary, with
sufficient of me mobile phase to produce a solution
containing 0.1% wlvof Moxifloxac;in Hydrochloride.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase and then further dilute 1 volume to
10 volumes.
(3) Dissolve 5 mg of moxifloxacin for peak identificatian
A EPCRS in 5 mL of a solution prepared by dissolving
0.50 g of te""butylammanium hydrogen sulfate and 1.0 g of
potassium dihydrogen orthophosphate in about 500 mL of water,
then adding 2 mL of orthophosphoric acidand 0.050 g of
anhydrous sodium sulfite and diluting to 1000 mL with water.
CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-copped phenylsi/yl silica gelfor chromatography (5 urn)
(Luna Phenyl, Metachem Inertsil Phenyl or Zorbax Eclipse
XDB Phenyl are suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(e) Use a flow rateof 1.3 mL per minute.
(d) Use a column temperature of 45·.

(e) Use a detection wavelength of 293 om.

(I) Inject 10 It1. of each solution.

(g) AIiow the chromatography to proceed for 2.5 times the
retention time of moxifloxacin.
MOBILE PHASE

28 volumes of methanol and 72 volumesof a buffer solution
prepared by dissolving 0.5 g of te""butyiammanium hydrogen
sulfate, 1.0 g of potassium dihydrogen orthophosphate and 3.4 g
of orthophosphoric acid in 1000 mL of water.
When the chromatograms arerecorded underthe prescribed
conditions theretention time of moxifloxacin is about
14 minutes.The retention times relative to moxifloxacin are:
impurity A, about 1.1; impurity B, about 1.3; Impurlij-C;
about 1.4; impurity D, about 1.6; impurity E, about 1.7.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
with moxijloxacin for peak identification A EPCRS and the
resolution between the peaksdue to moxifloxacin and
impurity A is at least 1.5.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities A, B, C) D andE
using solution (3). Multiply the areas of the peaks due to
impurities B andE by the corresponding correction factors:
impurity B, 1.4; impurity E. 3.5.

In the chromatogram obtained with solution (I):

the area of any peaks corresponding to impurities A, B) C, D
and E arenot greater than twice the area of the principal
peak in the chromatogram obtained with solution (2) (0.2%
of each);
the area of any othersecendary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%);
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the sum of the areas of aU the secondary peaks is not greater
than 5 times the area of the principal peak in the
chromatogram obtained with solution(2) (0.5%).

Disregard anypeak with an area less than0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D) using the following solutions.
(1) Dilute a quantity of the injection with sufficient of the
mobile phase to produce a solutioncontaining 0.025% wlv of
Moxifloxacin Hydrochloride.

(2) 0.025% wlv of moxijloxacin hydrochloride EPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of C21H24FN304.HCI in the injection
using the declared content of C:"H2,.I'N, O. HCl in
moxijloxacin hydrochloride EPCRS. •

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underMoxifloxacin
Hydrochloride.

Moxifloxacin Tablets
Action and use
F1uoroquinolone antibacterial.

DEFINITION
Moxiftoxacin Tabletscontain Moxifloxacin HydrocWoride.
The tablets comply with the"'Iuirements statedunder Tab"ts and
W1ih thefollowing requirements.

Content ofmoxifloxacin, Cl1H~304
95.0 to 105.0% of the stated amount.

IDENTIFICATION
- A.-Carij>-oUt the-memod fonliiil'la-y<rchromawgraphy,----- 

Appendix ill A) using the following solutions) in a mixture of
1 volume of orthophosphom add and 999 volumesof water,
protected from light.

(1) Dissolve a quantity of the powdered tablets containing
the equivalent of 20 mg of moxifloxacin in 20 mL and filter.
Dilute I volume of the filtrate to 5 volumes.
(2) 0.022% wlv of moxijloxacin hydrochloride EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use precoated silica gelPm plates (Merck silica gel 60
F254 platesare suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 It1. of each solution.
(d) Develop the plate to 15 ern.

(e) After removal of the plate) dry in air) and examine under
ultraviolet light (366 om).

MOBILE PHASE

2 volumes of 6M ammonia, 4 volumes of n-butanol and
4 volumes of methanol. .
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(g) Allow the chromatography to run for about 2.5 times the
retention time of moxifloxacin.

MOBILE PHASE

28 volumes of methanol and 72 volwnes of a solution of
0.05% wlv of tetrabtuylammonium hydrogen sulfate, 0.1% wlv
of pounsium dihydrogen onhophosphate and 0.34% vlv of
orthophosphon·c acid in water.

Under the prescribed conditions, the relative retention times
with reference to moxifloxacin (retention time about
14 minutes) are: impurity A, about 1.1; impurity B, about
1.3; impurity C, about 1.4; impurity D, about 1.6;
impurity E, about 1.7.

SYSTEM SUITABILITY

The test is net valid unless, in the chromatogram obtained
wilh solution (3), me resolution between the peaks due to
moxifioxacin and impurity A is at least 1.5.

SYSTEM SUITABILITY ~

The [est is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
moxifloxacin and impurity A is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of moxifloxacin, C21H2~304' in the
tablets usingthe declared content of C21H2-tF'.N304,HCI in
moxifioxacin hydrochloridc EPCRS. Each mg of moxifioxatin
hydrrxhloride EPCRS is equivalent to 0.917 mg of
moxifloxacin .

IMPURITIES
The impurities limited by the requirements of this
monograph include thoselisted underMoxifloxacin
Hydrochloride.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in positionand colour to thatin the
chromatogram obtained with solution (2).
B. In the Assay. the principal peakin the chromatogram
obtained withsolution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Carry out the following procedure protected from light.
Comply with the dissolation testfor tablets and capsules,
Appendix XU BI.

PROCEDURE

(I) After 30 minutes withdraw a sample of the medium and
measure the abstJrbance of the filtered sample, suitably diluted
with the dissolution medium if necessary, at the maximum at
295 nm, Appendix 11Busing O.IM hydrochloric acidin the
reference cell.
(2) Measure the absorbance of a suitable solution of
moxifioxacin hydrochloride EPCRS using O.IMhydrochloric acid
In the reference cell.

DETERMINATION OF CO;NTENT

Calculate the contentof moxifloxacin, CarHZ4FN304, using
the declared content of C21H2.JiN"304.lHCI in moxifloxacin
hydrochloride EPCRS. Each mg of moxifioxadn
hydrochloride EPCRS is equivalent to 0.917 mg of
moxifloxacin.

LIMITS

Identify anypeaks in the chromatogram obtained with
solution (I) corresponding to impurities Band E using
solution (3). Multiply the area of any peak corresponding to
impurity B by a correction factor of 1.4 and impurity E bya
correction factor of 3.5.

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than two times
the area of the principal peak in the chromatogram obtained
with solution (2) (0.2%);

me swn of the areas of anyothersecondary peaks is not
greater thanten times the principal peakin the
chromatogram obtained with solution (2) (I%).

Disregard anypeakwith an area less thanthe area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

ASSAY
UMITS Weigh and powder 20 tablets. Carryout the method for
The amount of moxifloxacin released is not less than 75% liquid chromarography, Appendix ill D, using the following
(Q) of the statedamount. solutions in 0.05% w/v of tetrabutylammonium hydrogen sulfate,
Related substances 0.1% wlv ofpotassiamdihydrogen orthoplwsphate, 0.2% vlv of
C t th th d f !" ·d h h ortlwphosplwric acidand 0.005% wlv of sodium sulfite in water

any o~ e me ~ or UJUJ c. romat0C'?P lY~ . (solvent C) protected from light.
Appendix ill D, using the following solutions, m a solution '

-~-..-ofO,05%.wlv.oftetrab",ylammoniam.hydrogen.stdfate,---- _(I) D~olv~q"antilYof the ~-""l<k~t~blet'-Containing _
0.1% w/v of potassium dihydrogen orthophosphate. 0.2% v/vof the equ~alent of 0.5 g of moxifloxacin, dilute to 500 mL and
orthophosphon·c add and 0.005% wlv of sodium sulfite, filter. Dilute 1 volume to 10 volumes.
protected from light. (2) 0.0109% wlv of moxifioxacm hydrochloride EPCRS.

(I) Dissolve a quantity of the powdered tablets containing (3) 0.1 % wlv of moxifioxacin for peak identification A EPCRS.
the equivalent of 100 mg ofmoxifloxacin, dilute to 100 mL CHROMATOGRAPHIC CONDITIONS

and filter. 10 hr hi di . d Rid be c omatograp c con nons un er e ate su stances
(2) Dilute I volume of solution (I) to 100 volumes. Further may be used.
dilute 1 volume of this solutionto 10 volumes.
(3) 0.1% wlv of moxifioxadnfor peak identification A EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-copped phenylsilyl silica gelfor chromawgraphy (5 urn)
(Zorbax Eclipse XDB Phenyl is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use allow rate of 1.3 mL per minute.

(d) Use a column temperature of 45'C.

(e) Use a detection wavelength of 293 nm.
(I) Inject I0 ~L of each solution.
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Moxisylyte Tablets
Action and use
Alpha-adrenoceptor antagonist.

DEFINITION
Moxlsylyte Tablets containMoxisylyte Hydrochloride.
The tablets comply with rhe requirements scold underTablets and
withthefollowing requirements.

Content of moxisylyte, C1JI2SN03
92.5 to 107.5% of the stated amount.

IDENTIFICATION
Shakea quantity of the powdered tablets containing the
equivalent of 20 mg of moxisylyte with 10 mL of chlorofonn,
filter and evaporate the filtrate to dryness. The residue
complies with the following tests.
A. The infrared absorption spearum, Appendix II A, is
concordant with the reference spectrum of moxisylyte
hydrochloride (RS 238).

B. Dilute 20 mL of a 0.03% wlv solution to 100 mL with
water (solution A). Dilute a further 20 mL of the same
solution to 100 mL with O.IM sodium hydroxide (solution B).
The ratio of the absorbance of solution B at 302 nm,
measured 30 minutesafterpreparation, to thatof solution A
at 275 nm is about 1.7, Appendix II B.

Related substances
Carry out the method for li4uidchromawgraphy,
Appendix m D, using the following solutions.
(I) Shake a quantity of the powdered tablets containing the
equivalent ofO.IS g of moxisylyte with 100 mL of the mobile
phase for 15 minutes, centrifuge and use the clear
supernatant liquid.
(2) 0.0040% wlv of 2-(6-hydroxylhymoxy)elhyldimerhylamine
hydrochloride BPCRS and 0.00050% wlv of
2-lhymoxyerhyldimelhylamine hydrochloride BPCRS in the
mobile phase.
(3) Dilute I volume of solution (1) to 100 volumes with the
mobile phase.
(4) Dilute 1 volume of solution (3) to 10 volumes with the
mobile phase.

-- --CHROMATOGRAPHIC-CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with ocrade<ylsilyl silica gelfor chromarography (10 I'JII)
(jtBondapak CIS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rateof 1.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 276 run.

(I) In~ct 20 ~L of each solution.

MOBILE PHASE

0.005Msodium hexanesulfonate in a mixture of 2 volumesof
glacial euetic acid, 185 volumes of waterand 315 volumes of
methanol.
The peaks in the chromatogram obtainedwith solution (2)
are due to: (a) 2-(6-hydroxythymoxy)ethyldimethylamine
hydrochloride and (b) 2-thymoxyethyldimethylamine
hydrochloride in orderof their elution.

UMITS

In the chromatogram obtainedwithsolution (1):
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the area of any peak corresponding to 2-(6-hydroxythymoxy)
ethyldimerhylamine hydrochloride is not greater man the area
of the corresponding peakin the chromatogram obtained
with solution (2) (2%);

the area of any peakcorresponding to
2-thymoxyethyldimethylamine hydrochloride is not greater
than the area of the corresponding peakin the chromatogram
obtained with solution (2) (0.25%);

the area of any peakwith a retention timerelative to
moxisylyte of 2.3 (2-(6-chlorothymoxy)ethyldimethylamine
hydrochloride) is not greater than the area of the principal
peakin the chromatogram obtained withsolution (3) (1%);
the area of any peakwith a retention time relative to
moxisylyte of 0.9 (2-(6-acetylthymoxy)ethyldimethylamine) is
not greater than the area of the principal peak in the
chromatogram obtained with solution (4) (0.1%).

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powder containing the equivalent of 13 mg of moxisylyte
with 150 mL of 0.1M hydrochlorU; acid, add sufficient
O.IM hydrochloric acid to produce 250 mL and filter. Measure
the absorbance of the filtrate at the maximum at 275 run,
Appendix II B. Calculate the content of C,.H2,N O. in the
tablets taking 79.7 as the value of A(1%, I cm) at the
maximum at 275 run.

STORAGE
Moxisylyte Tablets should be protected from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of moxisylyte.
40 mg of moxisylyte is equivalent to 45.2 mg of Moxisylyre
Hydrochloride.

Moxonidine Tablets
Action and use
Imidazoline II receptor agonist; treatment of hypertension.

DEFINITION
Moxonidme-Tablets-contain-Moxonidine;---------------------- 

The tablets oomplies W1ih the requirements stared under Tablets
and with thefollowing requirements.

Content of moxonidlne, C9H12ClNsO
92.0 to 105.0% of the statedamount.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix ill A, using the following solutions.
(I) Shake a quantity of powdered tablets containing I mg of
Moxonidine with 5 mL of methanol. Filterand use the
filtrate.
(2) 0.02% wlv of moxonidine BPCRS in merhanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF". (Merck silica gel 60 F2, .

plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 10 1'1. of each solution.

(d) Develop the plate to 15 ern.

(e) After removal of the plate, dryin air and examine
immediateJr..ynder ultraviolet light (254 nm).
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MOBILE PHASE

0.1 volumeof tn"ethylamine, 4 volumes of methanol and
6 volumes of toluene.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) is similar in position to that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peakin
the chromatogram obtainedwith solution (1) is similar to
that of the peakin the chromatogram obtainedwith
solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution uscfor tablets
and capsules, Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(h) Use 900 mL ofO.OIM hydrochloric acid, at a temperature
of 37°, as the medium>,

PROCEDU~

Carry outjhe method for liquidchromatography,
Appendix inB) using the following solutions.
(I) After20 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with O.IM hydrochlori<
acid, if necessary, to produce a solution expected to contain
0.00002% wlv of Moxonidine.

(2) 0.00002% wlv of moxonidine BPCRS in methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 cm x 3.0 mm) packed
with octylsilyl silka gelfor chromawgraphy (3 urn) (Nucleosil
C8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flowrateof I mL per minute.
(d) Use a column temperature of 40".

(e) Use a detection wavelength of 230 urn.

(I) Inject 50 ~IL of each solution.

MOBILE PHASE

200 volumesof acetonitrile and 800 volumes of a 0.384% wlv
solution of sodium pentane.suJfonate monohydrate RJ in water
adjusted to pH 3.5 with 0.5M sulfuric acid.

DETERMJNATION OF CONTENT

Calculate the totalcontent of moxonidine, C9HI2ClNj O, in
the mediumfrom the chromatograms obtained and usingthe
declared contentof C9Hl 2ClNj O in moxonidine BPCRS.

liMITS

The amount of moxonidine released is not less than 80% (Q)
of the statedamount.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutionsin solutionA.
Equalvolumesof methanol and 800 volumes of a 0.384% wlv
solution of sodium pemanesulfonate monohydrate Rl in water
adjusted to pH 3.5 with O.5M sulfuric acid (solution A).

(I) Mix, with the aid of ultrasound, a quantity of the
powdered tablets containing 6 mg of Moxonidine in 100 mL.
Leave to standfor at least 5 minutes and filter using a 0.45
urn filter (Whatman Spartan is suitable).

Moxonidine Preparations III-1045

(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute I volume of solution (2) to 10 volumes.
(4) 0.006% wlv of moxonidine impun'ty standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.0 mm) packed
with base-deactivated end-capped octYfsilyl silka gelfor
chromatography (5 urn) (Merck Lichrospher 60 RP-selecl B is
suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.2 mL per minute.

(d) Use a column temperature of 40".

(e) Use a detection wavelength of 280 nm for impurities D
and C and 230 nm for moxonidine and any other impurities.
(I) Inject 100 ~L of each solution.

MOBILE PHASE

Mobile phaseA uutoniln7e.
Mobile phaseB 0.384% wlv of sodium pcntanesuJfonate
monohydrate Rl in water adjusted to pH 3.5 with O.5M sulfuric
acid.

Time (Minutes) Mobile phase A MobUe phase B Conunent
(%vlv) (%vlv)

0-101
"

BO ieocratic

14-15 14~90 86-tl0 linear gradient
15-20 90 10 isocratic
20-21 90-t14 10-t86 lineargradient

21-35 I' BO re-equilibrarion

When the chromatograms arerecorded underthe prescribed
conditions, the retention times relative to moxonidine
(retention time about 9 minutes) are: impurity D, about 0.4;
impurity C, about 0.5; impurity A, about 0.85 and
impurity B, about 1.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaksdue to
impurity A and moxonidineis at least 2.0.

LIMITS --~~~---c--------:----:-cc-cc:---
Identifyany peaks in the chromatogram obtainedwith
solution (I) corresponding to impurities A, B, C and Dusing
the chromatogram obtained with solution (4) and the
chromatogram supplied with moxonidine
impuri(Y standard BPCRS.
In the chromatogram obtainedwithsolution (I):

me area of any peakcorresponding to impurity C is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%);

the area of any peak corresponding to impurity D is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%);

the area of anypeak corresponding to impurity B is not
greater than 0.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);

the area of anypeak corresponding to impurity A is not
greater than 0.4 times the areaof the principal peakin the
chromatogram obtained with solution (2) (0.4%);

the area of any other secondary peak is not greater than
0.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.5%);
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the sum of the areas of any secondary peaks is not greater than
3 times the area of the principal peak in the chromatogram
obtained with solution (2) (3.0%).

Disregard any peak with an area less than that of the
principal peak in the chromatogram' obtained with solution
(3) (0.1%).

Uniformity of content
Tablets containing less than 2 mg and/or less than 2% wlw
of Moxonidine comply with the requirements stated under
Tablets using the following method of analysis.

Carry out the method for liquidchromatography,
Appendix mD, using the following solutions.

(I) Shake one tablet in 8 mL of methanol (50%), with the aid
of ultrasound, for 15 minutes. Add sufficient methanol (50%)
to produce a solution containing 0.002% wlv of Moxonidine
and filter using a 0.45-....m filter (Whatman Spartan is
suitable).

(2) 0.002% w/v of moxonidine BPCRS in methanol (50%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used, but with an injection volume of 10 J.tL.

DBTERM.1NATION OF CONTENT

Calculate the content of moxonidine, C9H I2ClNj O, in each
tablet using the declared content of ~H12CIN50,in
moxonidine BPCRS.

ASSAY
Use the average of the individual results obtained in the test
for Unifonnity of content..

IMPURITlliS
The impurities limited by the requirements of this
monograph include those listed under Moxonidine.

Mupirocin Cream
Action and use
Antibacterial.

DEFINITION
M~p~kI·C~-;~--oo~min-s-Mupirocifi-Calcium iii i-swi361e

basis.

The cream complies with the requ;rtmenlS sUJrM underTopical
Semi-solid Preparations and wUh thefollowing requirements.

Content of muplrocln, C2~409
90.0 to 120.0% of the stated amount.

IDENTIFICATION
A. Disperse a quantity of the cream containing the equivalent
of 100 mg of mupirocin in a mixture of 20 mL of J
dichloromethane and 4 mL of 0.2M sodium borate ln4fer pH 8.4,
with shaking, and centrifuge at 3000 revolutions per minute
until separate layers are obtained. The upper layer (which
may becloudy) is separated from the lower layer by a band
of creamy solid. Remove and retain the upper aqueous layer
and re-extract me lower layer with a further 4 mL of
0.2M sodium borate buffer pH 8.4. Combine the aqueous
extracts, add 10 mL of dkh/oromethane to the combined
extracts and centrifuge at 3000 revolutions per minute.
Remove the upper layer and adjust the pH to about 4 with
1M hydrochlotic acid(a slight cloudiness may be observed),
add 10 mL of di<hloromethane and centrifuge. Separate and
retain the lower layer; add a further 10 mL of dichloromeihane
to the upper layer and centrifuge. Combine the
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dichlorornethane extracts and evaporate to dryness at room
temperature under a current of nitrogen; a jelly-like residue is
obtained. The infrared absorption spectrum of me dried residue,
Appendix Il A, is concordant with the reference spearum of
mupirocin (RS 425).

B. In the Assay, the retention time of me principal peak in
the chromatogram obtained with solution (1) is the same as
that of me principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Disperse a quantity of the cream containing the
equivalent of 50 mg of mupirocin in 5 mL of a mixture of
3 volumes of tttrahydrofuran and 1 volume of water and shake
mechanically for 15 minutes. Add 5 mL of acetate buffer
pH 4.0 and mix thoroughly. Centrifuge for about 15 minutes;
remove the lower layer and filter through a O.5-J!~ filter.
Dilute 1 mL of this solution to 50 mL with a solution
containing equal volumes of acetate buffer pH 4.0 and a
mixture of 3 volumes of tetrahydrofuran and 1 volume of
water, mix and filter through a O.5-J!rn filter.

(2) 0.0002% wlv of mupirocin lithium BPCRS in
O.IM phosphate buffer solution pH 6.3.
(3) A solution containing equal volumes of acetate buffer
pH 4.0 and a mixture of 3 volumes of tetrahydrofuran and
1 volume of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 em x 4.6 mm) packed
with 0ClyIsi1y1 silica gelfor chromatography (7 1"0) (Zorbax C8
is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 240 om.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

.Mobile phaseA- Dissolve5.8gofgladal acetic add in.
900 mL of water, adjust the pH to 5.7 with ammonium
hydroxide and add sufficient water to produce 1000 mL (0.1M

ammonium acetate solution).Mix 25 volumes of
tetrahydrofuran and 75 volumes of the O.IM ammonium
acetate solution.

Mobile phaseB 30 volumes of telrahydrofuran and
70 volumes of O.IM ammonium acetate solution.

Use the following gradient. AUow the system to equilibrate
for 10 minutes at the start.

Time Mobile phase A Mobile phase B Commenl
(Minutes) (% YIv) (% YIv)

o-e '00 0 leoceeuc

6-35 10~O 0-+100 Inear gradient

35-55 0 '00 isoCfalic

55-55,01 0-.'00 100-+0 re-equllibration

55.01-65 '00 0 isocfatic

When the chromatograms are recorded under the prescribed
conditions the retention time of mupirocin is between 19.4
and 23.7 minutes (about 21.5 minutes).
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2):

the resdtuion foetor between the peak due to mupirocin and
the peak with a retention time relative to mupirocin of about
0.7 (mupirocin impurity C) is at least 3.0;

the column ejfidency, determined on the peak due to
mupirocin, is at least 7000 theoretical plates per metre;

the symmetryfactor of the principal peak is at most 1.75.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to mupirocin impurity C
is not greater than 3.2 times the area of the principal peak in
the chromatogram obtained with solution (2) (3.2%, with
respect to the content of mupirocin);

the area of any peak with a retention time relative to
mupirocin of about 0.6 (mupirocin impurity D) is not greater
than 8.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (8.5%, with respect
(0 the content of mupirocin);

the area of any peak with a retention time relative to
mupirocin of about 0.63 (mupirocin impurity E) is not
greater than 16 times the area of the principal peak in the
chromatogram obtained with solution (2) (16%, with respect
to the content of rnupirocin);

the area of any other secondary peak is not greater than
1.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.2%, with respect to the content
of mupirocin);

the sum of the areas of aU the secondary peaks is not greater
than 30 times the area of the principal peak in the
chromatogram obtained with solution (2) (30%, with respect
to the content of mupirocin).

Disregard any peaks corresponding to the peaks in the
chromatogram obtained with solution (3) and any peak with
an area less than 0.1 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.1%, with
respect to the content of mupkocin).

ASSAY
Carry out the method for liquidchromatography,
App-endiXm·D~ usmg-iliefoUowmg soIUiions--:--------

(1) Disperse a quantity of the cream containing the
equivalent of 10 mg of mupirocin in 25 mL of
tetrahydrofuran, add 50 mL of O.IM phosphate buffer solution
pH 6.3 and shake vigorously. Add sufficient O.IM phosphate
buffer solution pH 6.3 10 produce 100 mL and mix; filter the
solution through a 0.5-J!ffi filter and use the filtrate.

(2) 0.01 % wlv of mupirocin lithiumBPCRS in O.IM phosphate
buffer solutWn pH 6.3.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with octadecylsilyl silica gelfur chromatography (10 urn)
(~Bondapak CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of2 mLper minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 230 DID.

(I) Inject 20 111. of each solution.
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MOBILE PHASE

28 volumes of acetonitrile and 72 volumes of 0.1 M phosphate
buffer solution pH 6.3.

When me chromatograms are recorded under the prescribed
conditions the retention time of mupirocin is about
5 minutes.

SYSTEM SUITABIUTY

The assay is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the peak due to
mupirocin and the peak with a retention time relative to
mupirocin of about 0.77 (mupirocin impurity C) is
at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C26H 44 0 9 in the cream using the
declared content of C2J1"oOgLi in mupirocin lithium BPCRS.
Each mg of C26H43 0 gLi is equivalent to 0.9882 mg of
C,o;H"Os-

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of mupirocin.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Mupirocin Calcium.

Mupirocin Nasal Ointment
Action and use
Antibacterial.

DEFINITION
Mupirocin Nasal Ointment contains Mupirocin Calcium in a
suitable basis.

The nasalointment amrplies with the requirements statedunder
Nasal Preparations and with thefollowing requirements.

Content of mupirocin, C1Jlw09
90.0 to 105.0% of the Slated amount.

IDENTIFICATION
A. Disperse a quantity of the nasal ointment containing the

---- equivalent oflOO mgofmupirodnmamiXfureof201ilL-of--- -- -- - 
dichloromahane and 4 mL of 0.2M sodium wate buffer pH 8.4,
with shaking, and centrifuge at 3000 revolutions per minute
until separate layers are obtained. Remove and retain the
upper aqueous layer and re-extract the lower layer with a
further 4 mL ofO.2M sodium borate buffer pH 8.4. Combine
the aqueous extracts, add 10 mL of dichloromethane to the
combined extracts and centrifuge at 3000 revolutions per
minute. Remove the upper-aqueous layer and adjust the pH
to about 4 with tM hydrochloric acid (a slight cloudiness may
be observed), add 10 mL of dichlorrnnethane and centrifuge.
Separate and retain the lower layer; add a further 10 mL of
dichloromethane to the upper layer and centrifuge. Combine
the dicWoromethane extracts and evaporate to dryness at
room temperature under a current of nitrogen; a jelly-like
residue is obtained. The infrared absorption spectrum of the
dried residue, Appendix Il AJ is concordant with the teference
spectrum of mupirocin (RS 425).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
that of the principal peak in the chromatogram obtained with
solution (2).
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(2) 0.01% wlv of mupirocin lIihium BPCRS in a solution
containing 3 volumes of utrahydrojuran and 1 volumeof
water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with octylsiM silica gelfar chromawgraphy (7 ~m) (Zorbax C8
is suitable) fitted with a suitable stainless steel guard column
packed with the same material.
(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 240 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASB

25 volumes of tetrahydrojuran and 75 volumes of a solution
prepared by dissolving 7.7 g of ammonium acetate in 900 mL
of water, adjusting the pH to 5.7 with O.IM glacial acetic acid
and diluting to 1000 mL with water.
Whenthe chromatograms are recorded under the prescribed
conditions the retention time of mupirocin is about
12 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution factor between the peakdue to
mupirocin and the peakwith a retention time relative to
mupirocin of about 0.75 (mupirocin impurity C) is
at least 3.5.

DETERMINATION OF CONTENT

Calculate the contentof ~6H4409 in the nasal ointment
using the declared contentof ~JL.309Li in mupirocin
lithium BPCRS. Each mg of C2.H"O.Li is equivalent to
0.9882 mg of c...H"O•.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amountof mupirocin.

TESTS
Related substances
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions.
(1) Dispersea quantity of the nasal ointment containing the
equivalent of 50 mg of mupirocin in 5 mL of a solution
containing 3 volumes of tetrahydrofuran and 1 volumeof
water and shake vigorously on a mechanical shaker for
I hour. Add 5 mL of a solution prepared by dissolving
13.6 g of sodium autate in 1000 mL of water, mixing and
adjusting the pH to 4.0 with glacial acetic acid, shake for a
further 15 minutes. Allow the layers to separate and filter the
loweraqueous layer (Whatman GFIF filterpaper is suitable).
(2) Dilute I volume of solution (I) to 50 volumes with a
solution containing 3 volwnes of tetrahydrofuran and
1 volume of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 rom) packed
with aaylsiMsilica gelfar chromawgraphy (7 um) (lomax C8
is suitable) fittedwith a suitable stainless steel guard column
packed with the same materia1.
(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flowrateof 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 240 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

25 volumesof tarahydrofuran and 75 volumes of a solution
prepared by dissolving 7.7 g of ammonium autate in 900 mL
of water, adjusting the pH to 5.7 with O.lM gladalautic acid
and diluting to 1000 mL with water.
When the chromatograms are recorded under the prescribed
conditions the retention time of mupirocin is about
12 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution faaor between the peak due to IMPURITIES
mupirocin and the peak with a retention time relative to The impurities limited by the requirements of this

___ mupirocin of about 0.75_(mupiro_cinimpU!ity C)js mQ!l~grllp)linclude-th~selisted underjl'{-"pjr<>cirlS:)lcium _
at least 3.5.

liMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity C is not
greater than4% by nonnaJisalion;
the area of any othersecondary peak is not greater than 1% by
nonnalisatitm;
the sum of the areas of all the secondary peaksis not greater
than 10% by normalisation.

ASSAY
Carry out the method for liquid chromawgraphy,
Appendix III D, using the following solutions.
(1) Dispersea quantity of the nasalointmentcontaining the
equivalent of 10 mg of mupirocin in 50 mL of a solution
containing 3 volumes of tetmhydrofuran and I volume of
waterand shake vigorously on B mechanical shaker for
I hour. Add 50 mL of a solution prepared by dissolving
13.6 g of sodium autate in 1000 mL of water, mixing and
adjusting the pH to 4.0 with glacial acetic acid, sbake for a
further 15 minutes and filter (Whatman GFIFfilter paper is
suitable).

Mupirocin Ointment
Action and use
Aotibaeterial.

DEFINITION
Mupirocin Ointment contains Mupirocin in a suitable basis.
"I'mointment complw with the rtlJuh-entents stated under Topical
Semi-solid Proparations and wirh thefollowing requirements.

Contenl ofmuplrocIn, CuHwO.
90.0 to 115.0% of the stated amount.

IDENflFICATION
A. Carry oUIthe method for thin-layer chromawgraphy,
Appendix ill A, using the followingsolutions.

(1) Disperse a quantity of the ointmentcontaining 20 mg of
Mupirocin in 20 mL of methanol, mixwith the aid of
ultrasound for 20 minutes and filler through a 0.45-~m nylon
filter.
(2) 0.1% wlv of mupirocin litmum BPCRS in methanol.
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CHROJ\lATOGRAPHIC CONDITIONS

(a) Use as me coating silica gelF1S4 (Merck silica gel 60 F2501.

plates are suitabiej.

(b) Use the mobile phase as described below.

(c) Apply 25 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultmfJiokt light (254 nm).

MOBILE PHASE

2 volumes of glacial acetic acid, 5 volumes of methanol and
93 volumes of ethylacetate.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
that of Ute principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatogmphy,
Appendix III D, using the following solutions.

(1) Disperse a quantity of the ointment containing 50 mg of
Mupirocin in 50 mL of O.IM phosphate buffersolution pH 6.3,
swirl and allow to stand (with occasional swirling) until
dissolution is almost complete. Shake vigorously for
10 minutes and add sufficient O.IM phosphate btiffer solution
pH 6.3 to produce 100 mL.
(2) 0.00054% wlv of mupirocin lithiumBPCRS in
O.IM phosphate btiffer solution pH 6.3.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octylsily/ silitagelfor chromatogmphy (7 urn) (Zorbax C8
is suitable) fitted with a stainless steel guard column packed
with the same material.

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of2 mL per minute.
--- (d) Use a-nambienTcolumn tempe-ratUre:- --- - ---_.

(e) Use a detection wavelength of 240 om.

(I) Inject 20 ~L of each solution.

When the chromatograms are recorded under the prescribed
conditions the retention time of mupirocin is about
13 minutes.

MOBILE PHASE

28 volumes of tetrahydrofuran and 72 volumes of a solution
prepared by dissolving 7.7 g of ammonium autate in 900 mL
of water, adjusting the pH to 5.7 with O.IM glacial acetic acid
and diluting to 1000 mL with water.

SYSTEM SUlTABJUTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peak due to
mupirocin and the peak with a retention time relative to
mupirocin of about 0.65 (mupirocin impuriry C) is
at least 3.5.

UMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to mupirocin impurity C
is not greater than 4 times the area of the principal peak in
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the chromatogram obtained with solution (2) (4%, with
respect to the content of mupirocin);

the area of any peak with a retention time relative to
mupirocin of about 0.5 (mupirocin impurity D) is not greater
than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (5%, with respect
to the content of mupirocin):

the area of any peak with a retention time relative to
mupirocin of about 0.55 (mupirocin impurity E) is not
greater than 10 times the area of me principal peak in the
chromatogram obtained with solution (2) (10%, with respect
to the content of mupirodn);

the area of any other secondary peak is not greater than
1.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.5%, with respect to the content
of mupjrocln);

the sum of the areas of all the secondary jJMks is not greater
than 20 times the area of the principal peak in the
chromatogram obtained with solution (2) (20%, with respect
to the content of mupirocin).

Disregard any peak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%, with respect to the content of
mupirocin).

ASSAY
Carry out the method for liquid chromatography)
Appendix III D, using the following solutions.

(1) Disperse a quantity of the ointment containing 50 mg of
Mupirocin in 100 mL of O.IM phosphate btifjersolution
pH 6.3, swirl and allow to stand (with occasional swirling)
until dissolution is complete. Add 56 mL of aUf()mm"le and
sufficient O.IM phosphate buffersolution pH 6.3 to produce
200mL

(2) 0.027% wlv of mupirocin lithium BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with oaadety/silyl silica gelfor chromatogmphy (I0 urn}
<lJBondapak CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below ----

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 230 nm.

(I) Inject 20 ~L of each solution.

When the chromatograms are recorded under the prescribed
conditions the retention time of mupirocln is about
5 minutes.

MOBILE PHASE

28 volumes of acetonitrik and 72 volumes ofO.IMphosphate
btifjer solution pH 6.3.

SYSTEM SUITABILITY

The assay is not valid unless) in the chromatogram obtained
with solution (2), the resolution between the peak due to
mupirocin and the peak with a retention time relative to
mupirocin of about 0.77 (mupirorin impurity C) is
at least 1.5.

DETERi'rt.INATION OF CONTENT

Calculate the content of C26R.409 in the ointment using the
declared content of C2~'1309U in mupirocin lithium BPCRS.
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Each mg of C26H430gLi is equivalent to 0.9882 mg of
C,oH"O•.

IMPURITIES
The impurities limited by the requirements of this
monograph include those Hsted under Mupirocin.

Mycophenolate Mofetil Capsules
Acdon and use
Inhibitor of nucleic acid synthesis; immunomodulator.

DEFINITION
Mycophenolate Mofetil Capsules contain Mycophenolate
Mofetil.

The capsules comply with the requirements slated underCapsules
and with thefollowing requirements.

Content of mycophenolate mofetil, C2~3JNO,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the capsule contents containing 0.1 g of
Mycophenolate Mofetil with 20 mL of aaton<, filter and
evaporate the filtrate to dryness. The infrartd absorption
spearum of the residue, Appendix II A, is concordant with
the reference spectrum of mycophenolate mofetil (RS 504).
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(1) To a quantity of powdered capsule contents containing
1.25 g of Mycophenolate Mofetil, add 125 mL of aononioile
and mix with the- aid of ultrasound. Dilute- to 250 mL with
acetonitrile and centrifuge. Dilute 1 volume of the supernatant
liquid (0 5 volumes with solution A.

(2) Dilute I volume of solution (I) to 100 volumes with
solution A.

(3) Dilute I volume of solution (2) to 10 volumes with
solution A.

(4) 0.12% wlv of mycophenolare molenl
impurity standard BPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octylsilyl silica gelfor chromarography (5 urn) (Zorbax
SB-C8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 45°.

(e) Use a detection wavelength of 249 nm.

(I) Inject 10 ~L of each solution.

(g) Use an autosampler temperature of 5°.

(h) Allow the chromatography to proceed for twice the
retention time of mycophenolate mofetil.

TESTS
Dissolution
Comply with the requirements in the dissolutUm rest for tablets
and capsules, Appendix XU BI;

MOBILE PHASE

200 volwnes of solution containing 0.05% v/v of
onhophosphoric acidand 0.1% vlv of triethylamine in water,
adjusted to pH 5.4 with orthophosphoric acidor 1Mpotassium
hydroxitk,350 volumes of amonitrileand 450 volumes of

TEST CONDITIONS water.
(a) Use Apparatus 2, rotating the paddle at 40 revolutions When the chromatograms are recorded under the prescribed
per minute. conditions, the relative retentions with reference to
(b) Use 900 mL of O.IM hydrochloric acid,at a temperature of mycophenolate mofetil (retention time about 21 minutes)
37°, as the medium. are: impurity F; about 0.3; impurity A; about 0.4;
PROCEDURE impurity H, about 0.45; impurity G; about 0.5; impurity B,
(1) After 30 minutes withdraw a sample of the medium, and about 0.9; impurity C; about 1.1; impurity D, about 1.2 and
filter (a 0.45-~m nylon filter is suitable). Dilute the filtered impurity E, about 1.5.
sample with dissolution medium, if necessary) to produce a SYSTEM SUITABIUTY

solution containing 0.0056% wlv of Mycophenolate Mofetil. The test is not valid unless, in the chromatogram obtained
- Inunediately_measure_the_absorbance_ohhe solution, -- ---with-solution-(4»)- the-resolution- between-the-peaks due to ---

Appendix II B, at 304 nm using dissolution medium in the mycophenolate mofetil and impurity C is at least 2.0.
reference cell. UMITS

(2) Measure the absorbance of a 0.0056% wlv solution of In th hro t btai ed ith I ti (I)'d tifyhe fa .~tiJ BPCRS· th di I· edl e c rna ogram 0 m WI so u Ion ,I en any
mycop no remoje - In e sse unon m nun. peaks due to impurities A, B, F and G using the
DETERMINATION OF CONTENT chromatogram obtained with solution (4). Multiply the areas
Calculate the total content of mycophenolate moferil, of any peaks corresponding to impurities AJ B, F and G by
~~3IN07' in the medium using the declared content of the following correction factors: impurity A, 0.6; impurity B,
C"H31NO" in mycophenolare moferil BPCRS. 2.1; impurity F and impurity G, 0.7.

LIMITS In the chromatogram obtained with solution (I):

The amount of mycophenolate moferil released is not less the area of any peak corresponding to impurity F is not
than 80% (Q) of the stated amount. greater than the area of the principal peak in the
Related substances chromatogram obtained with solution (2) (1.0%);

Carry out the method for liquid chromarography, the area of any peak corresponding to impurity B is not
Appendix m D, using the following solutions. Prepare the greater man twice the area of the principal peak in the
solutions inunediateJy before use and protect from light. chromatogram obtained with solution (3) (0.2%);

Solution A Add 0.55 volumes of orrhophorphoric add to the area of any other secondary peak is not greater than the
1300 volumes of a 0.568% wlv solution of ammonium area of the principal peak in the chromatogram obtained with
dihydrogen onhophosphare in water; adjust to pH 3.0 using solution (3) (0.1%);
onhophosphoric acidor 1M potassium hydroxidt and add me sum of the areas of all secondary peaks is not greater than
700 volumes of acetonitrile. half the area of the principal peak in the chromatogram

obtained with solution (2) (1.5%).
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Disregard any peak with an area Jess thanhalf the area of the
principal peak in the chromatogram obtained with solution
(3) (0.05%).

ASSAY
Weigh the contents of 20 capsules. Mix and powder if
necessary. Carryout the method for liquid chromatography,
Appendix ill D, using the following solutions. Prepare the
solutionsimmediately beforeuse and protect from light.
SolUfum A Add 0.55 volumes of orthophosphoric acid10
1300 volumes of a 0.568% wlv solution of ammonium
dihydrogen orthophosphate in warer; adjust to pH 3.0 using
orthophosphoric acidor 1Mpotassium hydroxide and add
700 volwnes of acetonitrile.
(1) To a quantity of the capsule contents containing 1.25 g
of Mycophenolate Mofetil, add 125 mL of aatonirrile and
mix with the aid of ultrasound. Dilute to 250 mL with
acetonitrile and centrifuge. Dilute the supernatant liquid with
solution A to produce a solution containing 0.04% wlv of
Mycophenolate Mofetil.

(2) 0.04% wlv of mycophenolate mofeo7 BPCRS in solution A.
(3) 0.12% wlv of mycophenolate mofelil
impurity standard BPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution between me peaks due to
mycophenolate rnofetil and impurity C is at least 2.0.

DETERMINATION OF CONTENT

Calculate me content of mycophenolate mofetil, C2 3H:nN07,

in the capsules from the chromatograms obtainedand using
the declared content of CZ3H31N07 in mycophtnolate
mofera BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underMycophenolate
Mofetil.

Mycophenolate Mofetil for Infusion
Action and use
Inhibitor of nucleic acid synthesis; immunomodulator.

DEFINITION
Mycophenolate Mofetilfor Infusion is a sterile material
consisting of Mycophenolate MofetiJ with or without
excipients. It is supplied in a sealed container.

Thecontents of the sealed container comply with the requirements
for Powders for InjeaWns or Infusions suued under Parenteral
Preparations and with thefo/lQwing requirements.

Content of mycophenolate mofedl, C23HJ1N07
95.010105.0% of the stated amount.

IDENTIFICATION
A. Dissolve a quantity of the powder for infusion with
sufficient O.IM hydrochlon"c acid to producea solution
containing 0.005% wlv of Mycophenolate Mofetil. The light
absorption, Appendix II B, in the range 200 10 400 nm of this
solution exhibits two maxima at 250 and 304 nm and a
minimum at 274 om.
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B. In the Assay, the retention time of the principal peak in
the chromatogram obtainedwith solution (1) is similar to
that of the peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
Prepare me infusionas directed on the label.
pH, 2.7 to 4.1, Appendix V L.

Clarity and colour of solution
Prepare the infusion as directed on the label.
The solution is dear, Appendix N A, and not more intensely
colouredthan reference solution Y4, Appendix N B,
Method II.

Related substances
Carryout the method for liquid chromatography,
Appendixm D, using the following solutions. Prepare the
solutions immediately beforeuse and protect from light.
Solution A 20 volumes of a solution containing 1% vlv of
triethylamine in water, adjusted to pH 3.0 with orthophosphoric
acidor 1Mpotassium hydroxide, 35 volumesacetonitrile and
45 volumes of water.

(I) Dissolve a quantity of the contents of the sealed container
containing 2 g of Mycophenolale Mofetil in 56 mL of
5% w/v glucose in Waterfor Injet:tWnsJ dilute withsufficient
water to produce 200 mL. Dilute I volumes of this solution
to 25 volumes with solution A to produce a solution of
0.04% wlv of Mycophenolate Mofetil.

(2) Dilute I volume of solution (I) 10 100 volumes with
solution A.
(3) Dilute I volume of solution (2) to 10 volumes with
solutionA.
(4) 0.04% wlv of mycophenolate mofelil
impuritystandard BPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 nun) packed
with base-delUtifJa,ed, end-capped phenylsilyl silica gd fqr
chromatography (5 pm) (Inerrsil Phenyl is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

~<i l,Jse-" flow rale-"U.5 mL per ~in~~e,- __
(d) Use a column temperature of 45°.

(e) Use a detection wavelength of 249 run.
(I) Inject 10 ~L of each solution.

(g) Use an autosampler temperature of 5°.

(h) Allow the chromatography to proceed for twice the
retention time of mycophenolate mofetil.

MOBILE PHASE

217 volumes of solution containing 1% vlv of tn"ethylamine in
wmer, adjusted to pH 7.2 with orthophosphoric acid or
1Mpotassium hydroxide, 300 volumes aaroni,rikand
483 volumes of water.
When the chromatograms are recorded under the prescribed
conditions, the retentions relative to mycophenolate mofetil
(retention time about 27 minutes) are: impurity F, about0.1;
impurity G, about 0.3; impurity A, about 0.4; impurity H,
about 0.45j impurity B, about 0.9 and impurity C, about
I. I.

SYSTEM SUITABiLITY

The test is not valid unless, in the chromatogram obtained
withsolution (4), the resolution between the peaksdue to
mycophenolate mofetil and impurity C is at least 2.0.
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LIMITS

In the chromatogram obtained with solution (1), identify any
peaks due to impurities A, B, F and G using the
chromatogram obtained with solution (4). Multiply the areas
of any peaks corresponding to impurities A, B, F and G by
the following correction factors: impurity A, 0.6; impurity B,
2.1; impurity F and impurity G, 0.7.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity F is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%);

the area of any peak corresponding to impurity B is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (3) (0.2%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.1 %);

the sum of the areas of aU secondary jJMks is not greater than
half the area of the principal peak in the chromatogram
obtained with solution (2) (2.0%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(3) (0.05%).

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for unifonnityof weight,
Appendix XII CI, Powders for Parenteral Use. Prepare the
solutions immediately before use and protect from light.

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

Solution A 20 volumes of a solution. containing 1% v/v of
triethylamine in water, adjusted to pH 3.0 with onhophosphon·c
acidor 1M potassium hydroxide, 35 volumes acetonitrile and
45 volumes of water.
(I) Shake a quantity of the mixed contents of the
10 containers containing 0.2 g of Mycophenolate Mofeti!
with 55 mL of a solution containing 5% w/v ofgluC()Se in
wateruntil the powder is dissolved, and dilute to 200 mL
with water. Dilute with solution A to produce a solution
containing 0.04% wlv of Mycophenotate Mofetil.

_.__ (2) J).04% wlv.mJlJ%P/Jhenolate mof<til Bl'C.RS_inJl.olutionA.
(3) 0.04% w/v of mycophenolate mofetil
impun·ty standard BPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
mycophenolate mofetil and impurity C is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of mycophenolate mofetil, ~JH:HN07'
in a container of average content weight using the
chromatograms obtained and the declared content of
C2,f!31NO, in mycophenolate mofetilBPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Mycophenolate
Mofeti!.

2022

Mycophenolate Mofetil Oral Suspension
Action and use
Inhibitor of nucleic acid synthesis; immunornodulator.

DEFINITION

Mycophenolate Mofetil Oral Suspension is a suspension of
Mycophenolate Mofetil in a suitable vehicle. It is prepared by
dispersing the dry ingredients in the specified volume of
water just before issue for use.

The dry ingredients comply with the requirements for Powders and
Granules for OralSolutions and Suspensions stated under Oral
Liquids.

For thefollowing tests prepare the OralSuspension as directed on
the label. The suspension, examined immediately afterpreparation
unless otherwise indicated, complies with the requirements stated
underOral Liquids and wilh thefollowing requirements.

Content of mycophenolate mofetil, CzlHnN07
90.0 to 105.0% of the staled amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

Solution A: 1 volwne of a solution of O.05M ammonium
phosphate in Wale,., adjusted to pH 3.0 with onhophosphori<
acid or 1M potassium hydroxide and 1 volume of acetonitrile.
(1) Shake a quantity of the oral suspension containing 0.5 g
of Mycophenolate Mofetil with 25 mL of solution A. Dilute
to produce 50 mL and further dilute I volume to 10 volwnes
with solution A. Filter and use the filtrate.

(2) 0.1 % w/v of mycophenolale mofeu7 BPCRS in acewnitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm (Merck silica gel 60 F",
plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 IlL of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine
immediately under ultraviolet light (254 nm).

MOBlLE PHASE

I volume of concentrated ammonia, 7 volUnU:,~Lofmelhanol,

17 volumes of toluene and 75 volumes of acetonitrile,

CONFIR,\lA.TION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity and alkalinity
pH of the suspension, 6.0 to 7.0, Appendix V L.

Dissolution
Comply with me requirements in the dissolution lest for tablets
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 40 revolutions
per minute..

(b) Use 900 mL of O.IMhydrochloric acid, at a temperature of
37°, as the medium.
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PROCEDURE When the chromatograms are recorded under the prescribed
(1) Shake the oral suspension and place a volume equivalent conditions, the retentions relative to mycophenolate moferil
to one dose into each dissolution vessel. After 20 minutes (retention time about 27 minutes) are: impurity F, about 0.1;
withdraw a sample of the medium, and filter (a 0.45-J.lffi impurity 1, about 0.2; impurity G, about 0.3,; impurity A,
nylon filter is suitable). Dilute the filtered sample with about OAj impurity H, about 0.45; impurity B, about 0.9
dissolution medium, if necessary to produce a solution and impurity C, about 1.1.
containing 0.0056% w/v of Mycophenolate Mofetil. SYSTEMSUITABILITY

Immediately measure the absorbance of the solution, The test is not valid unless, in the chromatogram obtained
Appendix II B, at 304 nm using dissolution medium in the with solution (4), the resolution between the peaks due to
reference cell. mycophenolate mofetil and impurity C is at least 2.0
(2) Measure the absorbance of a 0.0056% wlv solution of

LIMITS
mycophenolare molen7 BPCRS in the dissolution medium.

In the chromatogram obtained with solution (1), identify any
DETERMINATION OF CONTENT peaks due to impurities A, B, F and G using the
Calculate the total content of mycophenolate mofetil, chromatogram obtained with solution (4). Multiply the areas
C23HJIN07, in the medium using the declared content of of any peaks corresponding to impurities A, B, F andG by
C23H3lN07 in mycophenolau mofeu1 BPCRS. the following correction factors: impurity A, 0.6; impurity B,
LIMITS 2.1; impurity F and impurity G, 0.7.

The amount of mycophenolate mofetil released is not less .In the chromatogram obtained with solution (1):
than 80% (Q) of the stated amount. the area of any peak corresponding to impurity F is not
Related substances greater than 3.3 times the area of the principal peak in the
Carry out the method for liquidchromawgraphy, chromatogram obtained with solution (2) (3.3%);
Appendix III D, using the following solutions. Prepare the the area of any peaks corresponding to impurity B or
solutions immediately before use and protect from light. impurity I is not greater than twice the area of the principal
Solution B: 20 volumes of a solution containing 1% v/v peak in the chromatogram obtained with solution (3) (0.2%
m·ethylamine in water, adjusted to pH 3.0 with orthophosphoric of each);
acidor 1M potassium hydroxide, 35 volumes of auwnitrik and the area of any oilier secondary peak is nor greater man the
45 volumes of water. area of me principal peak in the chromatogram obtained with
SoIutWn G: J5 volumes of solution containing l%vlv solution (3) (0.1%);
triuhylamine in water, adjusted to pH 3.0 with onhophosphoric the sum of the areas of aU secondary peaks, excluding
acidor 1Mpotassium hydroxide, 35 volumes of waterand impurity F, is not greater than half the area of the principal
50 volumes of auumitrile. peak in the chromatogram obtained with solution (2) (0.5%).

(1) Shake a quantity of the oral suspension containing 80 mg Disregard any peak with an area less than half the area of the
of Mycophenolate MofetiJ with 100 mL of solution C and principal peak in the chromatogram obtained with solution
dilute to 200 mLwith solution C. Dilute 1 volume of this (3) (0.05%).
solution to 10 volumes with solution B and filter through a ASSAY
0.45-l1m PVOP filter to produce a solution containing Carry out the method for liquidchromatography,
0.04% w/v of Mycophenolate MofetiJ. Appendix m D, using solutions B and C as described under
(2) Dilute 1 volume of solution (J) to 100 volumes with Related substances. Prepare the solutions immediately before
solution B. use and protect from light.
(3) Dilute 1 volume of solution (2) to 10 volumes with (I) Shake a weighed quantity of the oral suspension

-solurion-Br- ---- ----- -- - --------------- ----------- containing-O:S-g-of-Mycophenolate Mofetil-with-Iuamlrof-

(4) 0.04% wlv of mycophenokue mofetil solution C and dilute to 200 mL with solution C. Dilute
impurity standard BPCRS in solution B. 1 volume of this solution to 10 volumes with solution Band
CHROMATOGRAPHIC CONDITIONS filter through a 0.45-J.lm PVOF filter to produce a solution
(a) Use a stainless steel column (25 cm x 4.6 nun) packed containing 0.04% wlv of Mycophenolate Mofedl.
with base-deaaioated, end-capped pheny/si/y/ sitka gelfor (2) 0.04% wlv of mycopherwlate mofe"1 BPCRS.
chromatography (5 um) (Inertsil Phenyl is suitable). (3) 0.04% wlv of mycophenolate mofelil
(b) Use isocratic elution and the mobile phase described impun·cy standard BPCRS in solution B.
below. CHROMATOGRAPHIC CONDITIONS

(c) Use a flow rate of 1.5 mL per minute. The chromatographic conditions described under Related
(d) Use a column temperature of 45°. substances may be used.

(e) Use a detection wavelength of 249 om. SYSTEM SUITABIUTY

(f) Inject 20 J1L of each solution. The test is not valid unless, in the chromatogram obtained
(g) Use an autosampler temperature of 5°. with solution (3), the resolution between the peaks due to
(h) Allow the chromatography to proceed for twice the mycophenolate mofetil and impurity C is at least 2.0

retention time of mycophenolate mofetil. DETERMINATION OF CONTENT

MOBILE PHASE Determine the weight per mL of the oral suspension,
217 volumes of solution containing 1% vlv of triethylamine in Appendix V G, and calculate the content of C2~3lN07'
water, adjusted to pH 7.2 with orthophosphorU acidor 1M weight in volume, using the declared COntentof C23H3lN07
potassium hydroxide, 300 volwnes acetonitrile and 483 volumes in mycophenokue mo/elil BPCRS.
of water.

www.webofpharma.com



111-1054 Mycophenolate MofetiJ preparations 2022

UMITS

In the chromatogram obtained with solution (1), identify any
peaks due to impurities A, B, F and G using the
chromatogram obtained with solution (4). Multiply the areas
of any peaks corresponding to impurities A, B, F and G by
the following correction factors: impurity A, 0.6; impurity B,
2.1; impurity F and impurity G, 0.7.

In the chromatogram obtained with solution (1):

o

Me

#

OMe

OH

Me

o

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Mycophenoiate
Mofetil and impurity I:

I. 2-(molJlholin-4-yl)ethyl (4Z)-6-(4-hydroxy-6-methoxy-7
methyl-3-oxo-I,3-dihydro-2-benzofuran-5-yl)-4-methylhex-4
enoate (sorbitol ester of mycophenolic acid)

Mycophenolate Mofetil Tablets
Acdon and use
Inhibitor of nucleic acid synthesis; immunomodulator.

DEFINITION
Mycophenolate Mofetil Tablets contain Mycophenolate
Mofeti\.

The tablets comply with the requirementS stared underTablets and
with thefollowing requirements.

Content of mycophenolate mofetll, ~3H:HNO,
95.0 to 105.0% of the stated amount,

PROCEDURE

(1) After 45 minutes withdraw a sample of the medium and
filter (a 0.45-111I1 nylon filter is suitable). Dilute the filtered
sample with dissolution medium, ifnecessary, to produce a
solution containing 0.0056% wlv of Mycophenolate Mofetil.
Immediately measure the absorbance of the solution)
Appendix Il B, at 304 nm using dissolution medium in the
reference ceU.

(2) Measure the absorbance of a 0.0056% wlv solution of
mycophenolate mofetil BPCRS in the dissolution medium using
dissolution medium in the reference cell.

DETERMINATION OF CONTENT

Calculate me total content of mycophenolate mofedl,
C23H3INO" in the medium using the declared content of
C2,H31NO, in mywphenolate moletil BPCRS.

LlMITS

The amounr of rnycophenolate moferil released is not less
than 80% (Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix m D, using the foUowing solutions. Prepare the
solutions immediately before use and protect from light.

Solution A Add 0.55 volumes of OTIhophosphoric acid to
1300 volumes of a 0.568% wlv solution of ammonium
dihydrogen onhophosphate in water; adjust to pH 3.0 using
onhophosphoric acidor 1M potassium hydroxide and add
700 volumes of acetonitrile.
(I) Shake a quantity of powdered tablets containing 1.5 g of
Mycophenolate Mofetil with 60 rnL of acetonitrile and then
mix with the aid of ultrasound. Dilute to 250 mL with
acetom"trile and centrifuge. Dilute 1 volume of the supernatant
liquid (0 5 volumes with solution A.

(2) Dilute I volume of solution (I) to 100 volumes with
solution A.

(3) Dilute I volume of solution (2) to 10 volumes with
solution A.

(4) 0.12% wlv of mycophenolate mojetil
impurity standard BPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with OClylsifyl silica gelfor chromawgraphy (5 IIIII) (Zorbax
SB-CB is suitable).

(b) Use isocratic elution and the mobile phase described
below.

IDENfIFICATION (c) Use a flow rate of 1.5 mL per minute.

Shake a quantity of powdered tablets containing O.lg of (d) Use a column temperature of 45°.
Mycophenolate MofetiJ whh 20 mL of autone, filter and (e) Use a detection wavelength of 249 nm.
evaporate lO dryness. The infrared absorption spectrum, (f) Inject 10 IlL of each solution.
Appendix II A, is concordant with the reference spectrum of (g) Use an autosampler temperature of 50.
mycophenolate mofetil (RS 504).

(h) Allow the chromatography to proceed for twice the
TESTS retention time of mycophenolate mofetil.

Dissoludon MOBlLB PHASB
Comply with the requirements in the dis$olution lestfor tablets
and capsules, Appendix xnB I. 200 volumes of a solution containing 0.05% vlv of

urthophosphon', acidand 0.1% vlv of triethylamine in water,
---TEST-CONDITIONS------------- ------ - --- --- - -- -- - - adjusted-to·pH-5:4-with-orthophospJiork acid-orlMpotasSiiim--- -----

(a) Use Apparatus 2, rotating the paddle at 50 revolutions hydroxide, 350 volumes of aulOtlitrile and 450 volumes of
per minute. water.
(b) Use 900 mL of O.lM hydrochloric. acid, at a temperature of When the chromatograms are recorded under the prescribed
37°, as the medium. conditions, the relative retentions with reference to

mycophenolate mofetil (retention time about 21 minutes)
are: impurity F; about 0.3; impurity A; about 0.4;
impurity H) about 0.45; impurity G; about 0.5; impurity B,
about 0.9; impurity C; about 1.1; impurity D, about 1.2 and
impurity E, about 1.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
mycophenolate mofetil and impurity C is at least 2.0.
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Nabumetone Oral Suspension
Action and use
Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Nabwnetone Oral Suspension contains Nabumetone in a
suitable flavoured vehicle.

The oralsuspension complies with the requirements stated under
OralLiquids and wieh thefoflowing requirements.

Content of nabumetone, C tsH 160 Z
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix. ill A, using the following solutions.

{I) Add a volume of the well-shaken suspension containing
0.1 g of Nabumetone to 10 mL of chloroform) shake, allow to
separate and use the lower layer.

(2) 1.0% wlv of nabumeume BPCRS in chloroform.
(3) A mixture of equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel GF". precoated plate (Merck 5715 plates
are suitable).

(b) Use the mobile phase as described below.

(c) Apply 2 pL of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultravWIet lighe (254 nm).

the area of any peak corresponding to impurity F is not
greater than me area of the principal peak in the
chromatogram obtained with solution (2) (l.0%);

the area of any peak corresponding to impurity B is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (3) (0.2%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.1 %);

me sum of the areas of aUsecondary peaks is not greater than
half the area of the principal peak in the chromatogram
obtained with solution (2) (1.5%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(3) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D J using the following
solutions. Prepare the solutions immediately before use and
protect from light.

Sofution A Add 0.55 volumes of orthoplwsphoric acid to
1300 volumes of a 0.568% wlv solution of ammonium

.dihydrogen onhophosphale in water; adjust to pH 3.0 using
orthophosphon'c acidor 1M potassium hydroxick and add
700 volumes of acetonitrile.
(I) Shake a quantity of powdeted tablets containing 1.5 g of
Mycophenolate Mofetllwirh 60 mL of acetonim"/e and then
mix with the aid of ultrasound. Dilute to 250 rnL with
acetonitrile and centrifuge. Dilute the supernatant liquid with
sufficient solution A to produce a solution containing
0.036% wlv of Mycophenolate Mofetil.

(2) 0.036% wlv of mycophenolate mofeta BPCRS in
solution A.

(3) 0.12% wlv of myrophetwlate mofeta
impurity sumdardBPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

MOBILE PHASE

chlorofimn

CONFIR..\lATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position and colour to the spot in
the chromatogram obtained with solution (2) and the
chromatogram obtained with solution (3) shows a single,
compact spot at the same Rf value as the spot in the
chromatogram obtained with solution (2).

SYSTEM SUITABILITY B. In the Assay the retention time of the principal peak in
The test is not valid unless) in the chromatogram obtained the chromatogram obtained with solution (1) is the same as

- -wiilisolm.ion (3);-tlie resolatfqn·b--erYleetnhe-p-eaks-due- to---- -- -that- of-the peak-In the-chromatogram- obtained--with----
mycophenolare mofetil and impurity C is at least 2.0. solution (2).

DETERMINATION OF CONTENT Related substances

Calculate the content of mycophenolate mofetil, CZ3H3IN07, ACarry °dixut IIItheDmeth?d lithor l~tull'd c~romato~phy,
in the tablets from the chromatograms obtained and using ppen , using e 10 owmg solutions.
the declared content of C23HJ 1N 0 7 in mycophenolate (1) Shake.a volume of the suspension comaining 0.5 g of
mofeea BPCRS. Nabumetone with 10 mL of methanol until completely
IMPURITIES dispersed, add sufficient acetonitrile to produce 100 ml.,

The i .. I· . d b the recui f thi shake for a further 5 minutes and filter (Whatman No.
e unpunues unite y e requirements 0 s 1 paper is suitabl )

monograph include those listed under Mycophenolote 01 Ive .
Mofetil. (2) 0.0025" w of nabumetone BPCRS in acetonitrile.

(3) 0.0015% wlv of nabumetone impurily F BPCRS in
acetonitrile.
(4) 0.002% wlv of each of nabumetone BPCRS and
nabumetone impuniy D BPCRS in acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with base-deaaitxned octadecylsilyl silica gelfor chromatographY
(4 urn) (Genesis CIS 4p is suitable).

. (b) Use gradient elution and the mobile phases described
below.
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(e) Use a flow rate of I mL per minute.

(d) Use a cohunn temperature of 40°.

(e) Use a detection wavelength of 254 run.

(I) Inject 20 ~L of each solution.

When the chromatograms are recorded underthe prescribed
conditions the retention time of nabumetone is about
11 minutes.

MOBILE PHASE

Mobile phaseA 12 volumes of tetmhydrofuran, 28 volumes of
aceronilriJe for chromatography and 60 volumesof a 0.1%vlv
solution of glacialacetic add in carbon dioxide-free water.
Mobile phaseB 24 volumes of tetmhydrofuran, 56 volumes of
acetonitrile for chromatography and 20 volumes of a 0.1% vlv
solution of glacial auric acid in carbon dioxide-free water.

(e) Use a detectionwavelength of 254 nm.
(I) Inject 20 ~L of each solution.

When me chromatograms arerecorded under the prescribed
conditions the retention timeof nabumetone is about
4 minutes.

MOBILE PHASE

18 volumes of tetrahydrofuran, 40 volumes of a 0.1% vlv
solution of gladol acetic add in carbon dioxide-free water and
42 volumesof acetonitn"le for chromatography.

DETERMINATION OF CONTENT

Determine the weight permLof the oralsuspension)
Appendix V G) and calculate thecontent of ClsH1602)
weight in volume) from the chromatograms obtainedusing
the dedared content of ClsH1602 in nabumet.one BPCRS.

Action and use
Cydo-oxygenase inhibitor; analgesic; anti-inflammatory.

Nabumetone Tablets

DEFINITION
Nabumetone Tablets containNabumetone.
The tablets comply Wlih therequirements seated underTablets and
wich thefollowing requirements.

Content of nabumetone, C1sH1602
95.0 to 105.0% of the statedamount.

IDENTIFICATION
The infrared absorption spectrum of the powdered tablets)
Appendix IT A) is concordant with the reference spectrum of
nabumetone (RS 239).

Related substances
Complywith the test described underNabumetone Oral
Suspensionbut using a solution prepared in the following
manner as solution (I). Shake a quantity of the powdered
tablets containing 0.25 g of Nabumelone with 50 mL of
acetonitrile for 5 minutes) filter through a glass-fibre filter
(Whatman GF/C is suitable) and use the filtrate.

Time Mobilephase A Mobilephase B Comment
(min) (%V/JI) (% '1lJI)

0-12 100 0 isocratic

12-28 100~0 0-7100 linear gradient

28-33 0 100 Isocretic

33 -34 0.,. 100 100 -> 0 linear grodient

34-35 100 0 isocmtic

SYSTEM SUlTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution factor between the two
principal peaks is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):

the areaof any peakcorresponding to nabumetone
impurity F is not greater than the area of the principalpeak
in the chromatogram obtained with solution (3) (0.3%);

the sum of the areas of any other seamdary peaks is not
greater man the areaof the principal peakin the
chromatogram obtained with solution (2) (0.5%).

Disregard anypeak with an arealess than0.1 times the area
of the principal peak in the chromatogram obtained with ASSAY
solution (2)-(0:05%);----- ---------------------Carryout-the-methodfor-liquidchromacography, - -- - - -

Appendix ill D, using the following solutions. For solution
(1) finely powder a quantity of whole tablets containing 5 g
of Nabumetone, add 400 mL of acewm'tri!e, mix with the aid
of ultrasound for 15 minutes, allow to cool, add sufficient
acetonitrile to produce500 mL, mix and filter through a glass
fibce filter (Whatrnan GFIC is suitable). Dilute 5 volumes of
the filtrate to 100 volumes with the mobile phase and further
dilute 5 volumesof the resulting solution to 50 volumes with
the mobile phase. For solution (2) dilute 5 volumes of a
0.1% w/v solution of nahumetone BPCRSin acetonilrile to
100 volumes with the mobile phase.

The chromatographic procedure may be carried out using
(a) a stainless steel column (15 em x 4.6 mrn) packed with
base-deaaiuated oetadecylsilyl silica gelfor chromatography
(4 urn) (Genesis CI8 4~ is suitable), (b) a mixture of
18 volumes of tetrahydrofuran, 40 volumes of a 0.1% v/v
solution of glacial acetic acidin carbon dioxide-jree waCer and
42 volumes of aceumiln7e for chromatography as the mobile
phase with a flow rate of 1 mL per minute and (c) a
detection wavelength of 254 nm. When me chromatograms
arerecorded underthe prescribed conditions the retention
time of nabumetone is about 4 minutes.

ASSAY
Carry out the method for liquidchromatography,
Appendixm D) using the followingsolutions.
(l) Add to a weighed quantity of the suspension containing
I g of Nabumetone 70 mL of ethanol(96%), mix with the
aid of ultrasound for 45 minutes)add sufficient ethanol
(96%) to produce 100 mL and filter (Whatrnan GF/C paper
is suitable). Dilute 5 volumes of the filtrate to 100 volumes
with the mobile phase and further dilute 5 volumesof the
resulting solution to 50 volumes with the mobilephase.
(2) Dilute 5 volumes ofa 0.1% wlv solution of
nabumetone BPCRS in QUtom·tri/e to 100 volumeswith me
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with base-deaaiuaud oecackcy/si/yl silica gelfor chromatography
(4 um) (Genesis CI8 4~ is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rateof 1 mL per minute.

(d) Use an ambient column temperature.
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Calculate the content of Cl5HI602 in the tablets from the
chromatograms obtained using the declared content of
Cl5HI602 in nabumelOtle BPCRS.

Nadolol Oral Suspension
NOTE: This monograph has been developed to cooer unlicensed
formulations.

Action and use
Beta-adrenocepror antagonist.

DEFINlTION
Nadolol Oral Suspension is a suspension ofNadolol in a
suitable vehicle.

The oralsuspension complies with the requirements stated under
OralLiquids and with thefollowing requirements. Where
appropn"ou, the oralsuspension also complies with the
requiremems statedunderUnlicensed Medicines.

Content ofnadolol, C17H21N04

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix m A) using the following solutions in
O.IMhydrochloric add.
(1) Dilute a quantity of the oral suspension containing 10 mg
of Nadolol rc 10 mL, centrifuge at 3500 rpm for 25 minutes
and filter the supernatant liquid through a 0.45-1"" nylon
filter. .

(2) 0.1% wIY ofnadolol BPCRS.
(3) Equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gelprecoated plate (Merck silica gel 60 F",
plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 25 !1L of each solution.

(d) Develop the plate 10 10 em,
(e) After removal of the plate, dry in air and examine under
ul,ra,,",l.. lightJ254 nm).

MOBILE PHASE

1 volwne of 2M ammonium hydroxide, 1 volume of
dichloromethane and 8 volumes of acetone.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) appears as a single compact spot.

CONFIRMATION

The principal spot in me chromatogram obtained with
solution (1) corresponds (0 that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissoludon
Complies with the requirements stated under Unlicensed
Medicines, Oral Suspensions. Use a volwne of the oral
suspension containing one dose.

Nadolol Preparations 111-1057

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions prepared
immediately before use in a mixture of 1 volume of
acelOnitn"le Rl and 3 volwnes of water.
(1) Disperse a quantity of the oral suspension containing
20 mg of Nadolol in 10 mL and shake for 10 minutes; dilute
to contain 0.1% wIY ofNadolol and IiIter through a 0.45-~m

nylon filter.

(2) Dilute I volume of solution (I) to 50 volumes and
further dilute I volume to 20 volumes.

(3) Dissolve the contents of a vial of nadolol
impurity mixtureEPCRS in I mL of solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.0 mm) packed
with end-capped oaade<Y/sl1y/ silica gelfor chromarography
(5 urn) (llchrospher 100 RP 18 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use"a flow rate of I mL per minute.

(d) Use a column temperature of 40'.

(e) Use a detection wavelength of 206 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobr7e phaseA 0.56% wlv of sodium oaonesulfonate,
adjusted 10 pH 3.5 with a 30% wIY solution of onhophosphoric
acid.
Mobile phase B aceronitri/e RI.

Time (Minutes) MobUe phase A Mobile phase B Comment
(%vlv) (010 vlv)

0-7 8. I. isocnl.l:ic

7-30 84..... 72 16.....28 linear gradient

30-35 12..... 62 28.....38 linear gradiem:

35-55 .2 38 lsocratic

55-56 62--->84 38 ..... 16 linear gradient

56-60 8. I. re-equilibrarion

When the chromatograms are recorded under the prescribed
conditions the retention time of nadolol is about 30 minutes
and- the relative-rerenuens wlth respect to -nadololare:" -- - -
impurity A, about 0.14; impurity C (doublet), about 0.71
and 0.77; impurity D, about 1.2.

Use the chromatogram supplied with nadolol
imptaiJy mixture EPCRS and the chromatogram obtained with
solution (3) to identify the peaks due to impurities A and D.

SYSTEM SIDTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
nadolol and impurity D is at least 8.0.

UMITS

Identify any peaks in the chromatogram obtained with
solution (I) corresponding 10 impurity C (doublet) and
multiply the sum of the areas of the two peaks by the
following correction factor: 0.7.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A, C or D is
not greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (0.2% of each);
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the areaof any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
soiution (2) (0.1%);

the sum of the areas of aU the secondary peaks is not greater
thanfive times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard any peak withan arealess than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.05%).

ASSAY
Carryout the method for liquid chromatography,
Appendixill D, using the following solutions.
(1) Disperse a weighed quantity of the oral suspension
containing 20 mg of Nadolol in 75 mL of mobile phase A
and shake for 15 minutes. Add sufficientmobile phase A to
produce 100 mL and filter through a 0.45-~m nylon filter.

(2) 0.02% w/v of nadolol BPCRS in mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
whh spherical particles of silica the surface of which has been
modified with chemically bonded dimethylsilyl groups (7 urn)
{Nucleoail C2 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 urn.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA 25 volumes of methanol and 75 volumes of
mobile phase B.

Mobile phase B Dissolve 23.36 g of sodium chloride in
5200 mL of water, add 4 mL of O.IM hydrochloric acidand
mix.

Mobile phase C methanol.

Tim. Mobile Mobile Mobile Comment
(Minutes) phase A phese B phase C

(%vlv) (''I. vlv) (% vfv)

1).,.15_ _ _ __10(L_ ___0__ _ 0_ _ ____ j$Qffi.ti~ ____

15-16 100..... 0 0 .....50 0-->50 lineargradient

16-25 0 50 50 isocralic wash
step

25-26 0-->100 0 0 lineargradient

26-35 100 0 0 re-equilibrntion

DETERMINATION OF CONTENT

Determine the weight per mL of the oral suspension,
AppendixV G, and calculate the content of C17H27N04J
weight in volume, using the declaredcontent of Cl7H27N04
in nadolol BPCRS.

IMPURITIES
The impurities limited by the requirements of this .
monograph include impurities A, C and D listed under
Nadolo\.

2022

Naftidrofuryl Capsules
Action and use
Vasodilator.

DEFINITION
Naftidrofuryl Capsules contain Naftidrofuryl Oxalate.

Thecapsules romply with the requirements statedunder Capsules
and fOIih thefollowing requirements.

Content of naftidrofuryl oxalate, C,,)I,,NO,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake, with the aid of ultrasound,a quantity of the
powderedcontents of the capsules containing0.1 g of
Naftidrofuryl Oxalate with 5 mL of walerand filter
(Whatman GF/C filter paper is suitable). Add 5 mL of
2M sOdium hydroxide to the filtrate, extract with two 10 mL
quantities of chloroform, wash the combined chlorofonn
extracts with two 10 mL quantities of water, evaporate to
drynessusing a rotaryevaporator and dry the oily residue
over phospholUS pentoxide at a pressure of 2 kPa for 18 hours.
The infrared absorption spectrum of the oily residue,
AppendixII A, is concordantwith the reference spectrum of
naftidrofuryl (RS 240).

B. Mix a quantity of the powdered contents of the capsules
containing 0.25 g of Naftidrofuryl Oxalate with 5 mL of
water,shake for 10 minutes and filter. Add calcium chloride
solution to the filtrate; a white precipitate is produced.
The residuedissolves in mineral acids but is practically
insoluble in 2M acetic acid and in 6M ammonia.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using 20 ~L of the following solutions.
For solution (1) mix with the aid of ultrasound a quantity of
the powderedcontents of the capsules with sufficient of the
mobile phase to produce a solution containing0.1%wlv of
Naftidrofuryl Oxalate and filter (Whatman GF/C filter paper
is suitable). Solution (2) contains 0.001 % w/v of 3-(1
naphthyQ-2-tetrahydrofuifurylpropionk acidBPCRS in the
mobile phase. Solution (3) contains 0.0002% w/v of
2-diethyiaminoelhyl-3-(1-naphthyQ-2-(1-naphthyimethyl)
propionate oxalate BPCRS in the mobile phase. Solution (4)

. contali,-sO.OI%w/v-ofnq)iidroJWY/ oxalaie-BPCRSand-
0.005% wlv of 2-diethylominoethyl-3-(1-naphthyQ-2-(1
naphthylmethyQ-propionate oxalate BPCRS in the mobile
phase.
The chromatographic conditions described underAssaymay
be used.
The test is not valid unless in the chromatogram obtained
with solution (4) the resolution factorbetween the two
principal peaks is at least 4.
Inject solution (J) arid record the chromatography for twice
the retention time of the principal peak. In the
chromatogram obtained with solution (J) the area of any
peak corresponding to 3-(I-naphthyl)-2
teuahydrofurfurylpropionic acid is not greater than the area
of the peak in the chromatogram obtained with solution (2)
(1%), the area of any peak corresponding to
2-diethylaminoethyl-3-( I-naphthyl)-2-( I-naphthylmethyl)
propionate oxalate is not greater than the areaof the peak in
the chromatogram obtained with solution (3) (0.2%), the
area of any other secondary peak is not greater than half the
area of the peak in me chromatogram obtainedwith solution
(3) (0.1%) and the sum of the areas of all the secondary peaks
other than those corresponding to the named impurities is

I
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not greaterthan 1.5 times the area of me peak in the
chromatogram obtained with solution (3) (0.3%).

ASSAY
Carryout the method for liquid chromawgraphy,
Appendix ill D, using 20 pL of the following solutions.
For solution (I) finely powder the contentsof 10 capsules,
mix with the aid of a spatula, dissolve wirh the aid of
ultrasound in sufficient of the mobile phase to produce a
solutioncontaining 1% wlv. of Naftidrofuryl Oxalate, filter
(Whaunan GF/C filter paper is suitable) and dilute 1 volume
of me filtrate to 10 volumes with the mobilephase. Solution
(2) contains 0.1% wlv of naftidrofuryl oxalae BPCRS in the
mobilephase.
The chromatographic procedure may be carried out using
(a) a stainless steel column (25 em x 4.6 mm) packed with
particles of silica the surface of whichhas been modified by
chemicallybonded phenyl groups (5 urn) (Spherisorb Phenyl
is suitable), (b) a mixture of 40 volumes of O.05M sodium
acetate, adjusted £0 pH 4.0 with an 85% vlv solutionof
ol1hophosphorU; add, and 60 volumes of QUlOnirriJe as the
mobile phasewith a flow rate of 1 mL per minuteand (c) a
detection wavelength of 283 run.
Calculate the contentof C26H35N07 in the capsules using
the declared contentof C26H3sN07 in naftidrofUiy/
oxalateBPCRS.

Nalidixic Acid Oral Suspension
Acdon and use
Quinolone antibacterial.

DEFINITION
Nalidixic Acid Oral Suspension is a suspension of Nalidixic
Acid in a suitable flavoured vehicle.
The oralsuspension complies with the requirements statedunder
OralLiquids and unih thefollowing requirements.

Content of nalidixic acid, C12H12N203

92.5 to 107.5% of the stated amount.

IDENTIFICATION
___To 5 mL add 30_1!i!-s>J!JIf!l<r anJL2Q IJ1L_ofliiltlt~!O<lium __

carbonate solutionJ mix and shake with two 30 mL quantities
of chloroform; discard the chloroform layers. Acidify the
aqueous solution with 5M hydrochloric add, shake with 40 mL
of chlorofonn, wash the chloroform layer with 10 mL of water
to which has been added 0.5 mL of 5M hydrochloric acid,
filter the chloroform layer through absorbent cotton and
evaporate the filtrate to dryness. Dissolve the residue in
sufficient O.IM sodium hydroxide to produce a solution
containing 0.0008% wlv of Nalidixic Acid. The light
absorption of the solution, Appendix II B) in the range 230 to
350 nrn exhibits two maxima, at 258 nm and 334 om.

ASSAY
Dilute a weighed quantity containing 0.12 g of Nalidixic
Acid to 100 mL with O.OIM sodium hydroxide, dilute 2 mL to
250 mL with O.OIMsodium hydroxide and measure the
absorbance of the resulting solutionat the maximum at
334 om, Appendix IT B. Determine the weigh, permL of the
oralsuspension, Appendix V G, and calculate the contentof
CI2H12N203) weightin volume, taking 494 as the value of
A(l %J 1 cm) at the maximum at 334 om.

Nalidixic Acid Preparations 111-1059

Nalidixic Acid Tablets
Action and use
Quinolone antibacterial.

DEFINITION
Nalidixic Acid Tablets contain Nalidixic Acid.
The tablets comply with therequirements statedunder Tablets and
with thefollowing requirements.

Content ofnalidixic acid, C12H12N203

95.0 to 105.0% of the statedamount.

IDENTIFICATION
To a quantity of me powdered tablets containing 1 g of
Nalidixic Acid add 50 mL of chlorofarm, shake for
15 minutes, filter and evaporate the filtrate to dryness.
The residue) after drying at 105°J complies with the following
tests.
A. The infrared absorption spectrum) Appendix II AJ is
concordant with the reference spectrum of nalidixic acid
(RS 241).

B. The light absOlptionJ Appendix II B) in the range 230 to
350 om ofa 0.0008% wlv solution in O.IM sodium hydroxide
exhibits maxima at 258 nm and 334 run.

C. Melting poim, about 228° J Appendix V A.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Phannacopoeia in the dissolution testfor tablets and capsuksJ

Appendix XII BI J usingApparatus 2. Rotate thepaddle at
60 revolutions per minuteand use as the medium 900 mL of
a metbanolic phosphate buffer prepared in the following
manner: mix 2.3 volumes of 0.2M sodium hydroxide with
2.5 volumes of 0.2M potassium dihydrogen orthophosphate and
2.0 volumes of methanol, dilute to 10 volumes with water
and, if necessary, adjust the pH to 8.6 using 1M sodium
hydroxide. Withdraw a sample of 10 mL of the medium, filter
and measure the absorbance of the solution, suitably diluted if
necessary, at the maximum at 334 nm, Appendix II B.
Calculate the totalcontent of nalidixic acid) CI2H12N203) in
the medium taking 494 as the value of A( I%, 1 em) at the
maximum at 334 run.

- - Related substances -----
Carry out the method for thin-layer chromarographyJ
Appendix ill AJ using silica gel GFZ54 as the coating
substance and a mixture of 10 volumes of 5M ammonia,
20 volumes of dichloromethane and 70 volumes of ethanol
(96%) as the mobile phase. Apply separately to the plate
10 ul, of each of the following solutions. For solution (I)
shake a quantity of the powdered tablets containing 0.10 g of
Nalidixic Acid with 50 mL of dichloromerhane for 15 minutes,
filrer, evaporate to dryness and dissolve theresidue in 5 mL
of dichloromethane. For solution (2) dilute 1 volume of
solution (1) to 200 volumeswith dichloromethane and further
dilute 1 volumeof the resulting solutionto 2 volumes with
dichioromethane, For solution (3) dilute 1 volume of solution
(2) to 2.5 volumes withdichloromethane. After removal of the
plate, allow it to dryin airand examine under ultraviolalight
(254 nm). Any secondary spot in the chromatogram obtained
with solution (1) is not more intense than the spot in me
chromatogram obtained with solution (2) (0.25%) and not
more thanone such spot is moreintense than the spot in the
chromatogram obtained with solution (3) (0.1%).
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ISOCfaUc

Comment

linear gradient

linear gradienl

re-equilibralion

o

100-+0

o

Mobile phase
B

(%vlv)

100

0-+10050-60

60-70

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) has the same
retention time as the principal peak in me chromatogram
obtained with solution (2).

TESTS
Acidity
pH, 3.0 to 4.5, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions in
0.0025M /tydro<hloric acidR.
(1) Dilute a quantity of injection, if necessary, to produce a
solution containing the equivalent of 0.002% wlv of
anhydrous naloxone hydrochloride.

(2) Dilute I volume of solution (I) to 20 volumes. Further
dilute 1 volume of this solution to 25 volumes.

(3) 0.005% wlv naloxone for peak identification EPCRS.

CHROMATOGRAPHIC CONDITIONS

Use a stainless steel column (12.5 cm x 4.0 mm) packed
with end-eapped octy/si/y/ silica gd for chromarograp/ty (5 ~m)

(Hypersil ca, 5 IIIll is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40 0
•

(e) Use a detection wavelength of 230 nm.

(I) Inject 200 ~L of each solution.

MOBILE PHASE

MobilephaseA 94 volumes of 0.11% wlv sodium
octanesu!fonale R in water R adjusted to pH 2.0 with 50% vlv
solution of phosphoric acidR (solution A), 4 volumes
telrahydrofuran, 2 volumes acetQnilriJe R.
MobilephaseB 79 volumes solution A, 17 volumes
acetonitrile R} 4 volumes tarahydrofuran.

When the chromatograms are recorded under the prescribed
conditions, the retention times relative to naloxone
hydrochloride (retention time about 11 minutes) are:
impurity C, about 0.6; impurity A, about 0.8; impurity F,
about 0.9; impurity D, about 1.1; impurity E, about 3.0;
impurity B, about 3.2.

SYSTEM SUITABILITY

In the chromatogram obtained with solution (3):

The peak-to-valley ratio at least 2.0, where Hp is the height
above the baseline of the peak due to impurity D and Hv· is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to naloxone.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities A, B, C, D, E and F

ASSAY
Weigh and powder 20 tablets. To a quantity of the powdered
tablets containing 0.1 g of Nalidixic Acid add 150 mL of
1M sodium hydroxide, shake for 3 minutes, dilute to 200 mL
with 1M sodium hydroxide, mix and allow to stand for
15 minutes. Dilute 2 mL to 200 mL with waterand measure
the absorbance of the resulting solution at the maximum at
334 om, Appendix II B, using O.OIMsodium hydroxide in the
reference cell. Calculate the content of Cl2HI2N203 taking
494 as the value of A(l %, 1 ern) at the maximum at
334 om.

STORAGE
Nalidixic Acid Tablets should be protected from light.

Action and use
Opioid receptor antagonist.

Naloxone Injection

DEFINITION
Naloxone Injection is a sterile solution of Naloxone
Hydrochloride in Water for Injections.

The injection romplieJ with the requirements statedunder
Parenteral Preporadons and with thefollowing requirements.

Content of anhydrous naloxone hydrochloride,
C,,F!uNO,,HCI
95.0 to 105.0% of the stated amount.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silial gel and heat the plate at 105 0 for
15 minutes immediately before use.

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Protect the plate from light during development and
develop to 10 em.

(e) After removal of the plate, dry in a current of air, spray
with a freshly prepared 0.5% wlv solution of potassium
hexa<yanoferrale(lJ/} in iron(IIO chloride solution Rl and
examine in daylight.

MOBILE PHASE

5 volumes of methanol and 95 volumes of the upper layer
from a mixture of 60 mL of 2M ammonia and 100 mL of
butan-l-ol.

CONFIRt'dATION

The principal spot in the chromatogram obtained with
solution (I) corresponds to that in the chromatogram
obtained with solution (2).

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Dilute a volume of the injection with water, if necessary,
[Q produce a solution containing the equivalent of
0.002% wlv of anhydrous naloxone hydrochloride. Add I mL
of ammonia bufferpH 10.0 to a volume of the solution
containing the equivalent of 0.1 mg of anhydrous naloxone
hydrochloride, extract with three 20-mL quantities of a
mixture of 1 volume ofpropan-2-oland 3 volumes of Time Mobilephase
~hloroform, dry the combined extracts over anhydrous sodium (Minutes) A
sulfate, filter, evaporate the filtrate to dryness and dissolve the ('-%_vlv--'-) ...::.'----'--- _

residue in 1 mL of metharwl. 0-40 100
----------- -- ----- ----- ----------------------

(2) 0.01% wlv of naloxone hydrochwride BPCRS in methanol. 40-50 100->0 0->100
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Action and use
Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.

Naproxeri Oral Suspension

DEFINmON
Naproxen Oral Suspension is a suspension ofNaproxen in a
suitable flavoured vehicle.

Theoralsuspension complies with the requirements Slated under
OralLiquids and with thefollowing requirements.

Content ofnaproxen, C.otH...OJ
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Filter a quantity of the oral suspension containing 0.1 g of
Naproxen (Whatman 54J is suitable), wash the residue with
two 5-mL atiquors of waterand allow to dry. Shake the
residue with 20 mL of methanol, filter the resulting solution
through a 0.45-J1m nylon filter and evaporate the filtrate to
dryness. Dry the residue at 1050 for 30 minutes. The infrared
absorption spectrum, Appendix IT A, is concordant with the
reference spectrum of naproxen (RS 244).

TESTS
Acidity
pH, 2.4 to 5.0, Appendix V L.

Dissolution
Carry out the test for dissolution described under dissolution
test for lab/elS and capsules, Appendix xn Bl. The solutions
should be protected from light.

DETERMINATION OF CONTENT

Calculate the total content of naproxen, C 1"H1403, in the
medium from the absorbances obtained and using the
declared content of C,.,H,.O, in naproxen BPCRS.

LIMITS

The amount of naproxen released is not less than 80% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromatogrophy,
Appendix ill D, using the following solutions. The solutions
should be freshly prepared and protected from light.

using solution (3) and multiply me area of the peak
corresponding to impurity E using a correction factor of 0.5.

In the chromatogram obtained with solution (1):

the area of any peak. corresponding to impurity A, B, C, E
and F is not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.2%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromarogramobtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater
than 4 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.8 %).

Disregard any peak with an area less than 0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1 %).

ASSAY
Carry out the method for liquidchromawgrophy,
Appendix ill D, using the following solutions in a mixture of
I volume of onhophosphork acid, 450 volumes of methanol
and 550 volumes of water.
(I) Dilute a weighed quantity of injection containing 0.1 mg
of anhydrous naloxone hydrochloride to JO mL

(2) 0.001% wlv of naloxone hydrochloride BPCRS.
(3) 0.001% wlv of naloxone hydrochloride BPCRS and
0.0005% wlv of noraxymorphone.

CHROMATOGRAPHIC CONDITiONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-copped octadecy/silyl silica gelfor chromatogrophy (5 to
10 urn) (Zorbax C18, 7 to 8 ~m is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 229 run.

(I) Inject 20 ~L of each solution.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of a phosphate buffer, prepared in the
following manner, at a temperature of 37°, as the medium.
Dissolve 2.62 g of sodium dihydrogen orthophosphate
monohydrate and II. 50 g of anhydrous disodium hydrogen
orthophosphate in sufficieot water to produce 1 L, and
adjusting the pH to 7.4 with either O.IMsodium hydroxitkor

MOBtLE PHASE O.IM hydrochlori< acidif necessary.
0.068% wlv of sodium octanesulfonate and 0.1 % wlv of sodium PROCEDURE
chloride in a mixrure of 1 volume of ortJwphosphoric acid,
450 volumes of methanol and 550 volwnes of water. (1) Shake the container containing the oral suspension being

___cxamineJi.and---.!lccurately reI:Q!lve 5 m-.L. In~odu~t:he_Qose _
---Whenthecllroma[ogramsare recofded undermeprescribed to the medium in me dissolution vessel. After 15 minutes

conditions, the retention times of noroxymorphone and withdraw a sample of the medium and measure the
naloxone are about 3.1 minutes and 3.8 minutes respectively. absorbance of the filtered sample, suitably diluted with the

SYSTEM SLnTABILITY dissolution medium if necessary, at the maximum at 332 run,
The test is not valid unless, in the chromatogram obtained Appendix II B, using dissolution medium in the reference
with solution (3), the resolution between the peaks due to cell.
naloxone and noroxymorphone is at least 1.3. (2) Measure the absorbance of a suitable solution of
DETERMINATION OF CONTENT naproxen BPCRS in the dissolution medium, using

dissolution medium in the reference cell.
Calculate the content of C19HzIN04,HCI in the injection
using the declared content of C19HzIN04,HCl in naloxone
hydrochloride BPCRS.

STORAGE
Naloxone Injection should be protected from light.

LABELUNG
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous naloxone hydrochloride.

When Neonatal Naloxone Injection is prescribed or
demanded, an injection containing 20 mg/mf. of naloxone
hydrochloride shall be dispensed or supplied.
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(1) !\lix with the aid of ultrasound a quantity of the oral
suspension containing 30 mg of Naproxen with 40 mL of the
mobile phase, dilute to produce 50 mL and filter.

(2) Dilute 1 volwne of solution (I) to 100 volwnes with the
mobile phase. Further dilute 1 volume of this solution to
10 volumes with the mobile phase.

(3) 0.03% wlv of naproxen impnrity standard BPCRS in
acetonitrile. Dilute 1 volume of this solution to J00 volumes
with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless "eel colwnn (10 em x 4 mm) packed
with end-copped ocladtXy/si/y1 silica gelfor chromatography
(3 pm) (Nucleosil 120-3 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature 0£50°,

(e) Use an autosampler temperature_of 8°,

(I) Use a detection wavelength of 230 om.

(g) Inject 20 ~L of each solution.

(h) Allow the chromatography to proceed for 10 times the
retention time of naproxen.

MOBILE PHASE

42 volumes of acetonitrile and 58 volwnes OCO.OIM potassium
dihydrogen orthophosphate previously adjusted to pH 2.0 with
orthophosphoric acid.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to naproxen
(retention time about 2 minutes) are: impurity 0, about 0.8;
imputity K, about 0.9; impurity 1., about 1.5 and
impurity N, about 4.5.

SYSTEM SUITABIUTY

The test is not valid unless:

in the chromatogram obtained with solution (3), the resolution
between the peaks due to impurity K and naproxen is at least
2.2j
in the chromatogram obtained with solution (2), the signal-to
noise ratio of the peak due to naproxen is at least 50.

LIMITS

-rn-the-cbroffiinogrnm-ohtained WIth solution (ij, identify any
peaks corresponding to impurities L, N and 0 using the
chromatogram obtained whh solution (3), and multiply the
areas of these peaks by the following correction factors: L,
3.5; N, 1.5 and 0, 1.8.
In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than 1.6 times
the area of the principal peak in the chromatogram obtained
with solution (2) (0.16%);

the sum of the areas of any secondary peaks is not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.05%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions. The solutions
should be protected from light.

(1) Mix with the aid of ultrasound a weighed quantity of the
oral suspension containing 0.1 g of Naproxen with 80 mL of
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the mobile phase, dilute with sufficient mobile phase to
produce 100 mL and filter. Dilute 1 volume of the filtrate £0

100 volumes with the mobile phase.

(2) 0.001 % wlv of naproxen BPCRS in the mobile phase.

(3) 0.03% wlv of naproxen impurity standard BPCRS in
acewnitrile. Dilute 1 volume of this solution £0 100 volumes
with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUJTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity K and naproxen is at least 2.2.

DETI!RJ.\UNATION OF CONTENT

Determine the weight per mL of the oral suspension,
Appendix V G, and calculate the content of C14HI403,

weight in volume, using the declared content of CI-tH1403 in
naproxen BPCRS.

STORAGE
Naproxen Oral Suspension should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Naproxen.

Naproxen Tablets
Action and use
Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Naproxen Tablets contain Naproxen.

The cablets comply with the requirements stated under Tablets and
wilh thefollowing requirements.

Content of naproxen, CI4HJ403
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 0.2 g of

- - Naproxen with-2"tfniL of"metflanol,-shake for 15 minutes,-- --
filter, evaporate the filtrate and dry the residue at 105°.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spearum of naproxen
(RS 244).

TESTS
Dissolution
Comply with the dissolution teslfor tablets and capmles,
Appendix XlI B I. The solutions should be protected from
light.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(h) Use 900 mL of a phosphate buffer, prepared in the
following manner, at a temperature of 37°, as the medium.
Dissolve 2.62 g of sodium dihydrogen orthophosphate
monohydrate and 11.50 g of anhydrous disodium hydrogen
orthophosphate in sufficient water to produce 1 L, and
adjusting the pH to 7.4 with either O.IMsodium hydroxide or
O.IM hydrochloric acid if necessary.
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PROCEDURE

(1) After 45 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample, suitably diluted
with the dissolution medium if necessary, at me maximum at
332 nrn, Appendix IT B using dissolutionmedium in the
reference cell.
(2) Measure me absorbance of a suitablesolution of
naproxen BPCRS in dissolution medium, using dissolution
medium in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of naproxen, Cl4HI40JJ in the
mediumusing the declared content of C14H1403 in
naproxen BPCRS.

LIMiTS

The amount of naproxen released is not less than 75% (Q)
of the statedamount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. The solutions
should be freshly prepared and protected from light.

(1) Mix with the aid of ultrasound a quantity of powdered
tablets containing 30 mg of Naproxen with 40 mL of the
mobile phase) dilute with sufficient mobile phase to produce
50 mL and filter.

(2) Dilute I volume of solution (I) to 100 volumes with the
mobilephase. Further dilute 1 volume of this solution to
10 volumes with the mobile phase.
(3) 0.03% wlv of naproxen impuritystandard BPCRS in
acetonitrile. Dilute I volume of this solution to 100 volumes
with the mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4 nun) packed
with end-capped oetadecy/sily/ silka gelfor chromatography
(3 um) (Nucleosil 120-3 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 50 0

•

(e) Use an autosampler temperature of 80
•

(f)-Use a-detection-wavelengthof-2-30 nm.- - ------- 

(g) Inject 20 ~L of each solution.

(h) Allow the chromatography to proceed for 10 times the
retention time of naproxen.

MOBILE PHASE

42 volwnes of acetonitrik and 58 volumes ofO.OIMpotmsium
dihydrogen orthophosphate previously adjusted to pH 2.0 with
orthophosphoric acid.
When the chromatograms arerecorded under the prescribed
conditions) the relative retentions with reference to naproxen
(retention time about 2 minutes) are: impurity 0, about 0.8;
impurity K, about 0.9; impurity 1., about 1.5 and
impurity NJ about 4.5.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtainedwith solution (3») the resolution
betweenthe peaksdue to impurity K and naproxen is at least
2.2;

in the chromatogram obtainedwith solution (2), the signal-w
noise ratio of the peak due to naproxen is at least 50.

Naproxen Preparations 111-1063

LIMITS

In the chromatogram obtainedwithsolution(I)J identify any
peakscorresponding to impurities L, Nand 0 using the
chromatogram obtained with solution (3), and multiply the
areas of these peaks by the following correction factors: L,
3.5; N, 1.5 and 0, 1.8.

In the chromatogram obtained with solution (1):

the area of-anysecondary peak is not greater man 1.6 times
the area of the principal peak in the chromatogram obtained
with solution (2) (0.16%);

the sum of the areas of any secondary peaks is not greater than
5 times me areaof the principal peakin the chromatogram
obtained with solution (2) (0.5%).

Disregard any peakwith an area less than half the area of the
principal peak in the chromatogram cbtajned with solution
(2) (0.05%).

ASSAY
Weigh and powder20 tablets. Carry out the method for
liquid chromarographyJ Appendix ill D J using the following
solutions. The solutionsshouldbe protected from light.
(1) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 0.1 g of Naproxen with 80 mL
of the mobile phase, dilutewith sufficient mobile phase to

produce 100 mL and filter. Dilute 1 volumeof the filtrate to

100 volumes with the mobile phase.

(2) 0.001% wlv ofnaproxen BPCRSin the mobile phase.

(3) 0.03% wlv of naproxen impurity standard BPCRS in
acetonitrile. Dilute 1 volumeafthis solutionto 100 volumes
with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substancesmay be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resdution between the peaksdue to
impurity K and naprcxen is at least2.2.

DETERMINATION OF CONTENT

Calculate the content of naproxen, Cl"H1"OJ' in the tablets
from thechromatograms obtained and usingthe declared

__ ~ontenu!LCl4th-lQJ MLn.9Pmxen BP!l8S. _
STORAGE
Naproxen Tablets should be protected from light.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underNaproxen.

Naproxen Gastro-resistant Tablets
Gastro-resistant Naproxen Tablets

Action and use
Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Naproxen Gastro-resistam Tabletscontain Naproxen. They
are made gastro-resistant by enteric-coating or by other
means.
The tablets camply with the requirements stated under Tablets and
with the folWwing requirements.

Content of naproxen, Cl~1403
95.0 to 105.0% of the stated amount.

www.webofpharma.com



lII-1064 Naproxen Preparations 2022

LIMITS

In the chromatogram obtained with solution (1), identify any
peaks corresponding to impurities 1., N and 0 using the
cbromatogram obtained with solution (3). and multiply the
areas of these peaks by the following correction factors: 1.,
3.5; N, 1.5 and 0, 1.8.

In the cbromatogram obtained with solution (i):

the area of any secondary peak is not greater than 1.6 times
the area of the principal peak in the chromatogram obtained
with solution (2) (O.i6%);

the sum of the areas of any secondary peaks is not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.05%).

IDENTIFICATION
Remove the coating from a number of tablets and powder
the uncoated cores. Extract a quantity of me powdered
tablets containing 0.2 g ofNaproxen with 20 mL of methanol,
shake for 15 minutes, filter, evaporate the filtrate and dry the
residue at 105°. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spec/rom of naproxen (RS 244).

TESTS
Dissolution
Carry out the dissolution testfor tablets and capsules,
Appendix xn BI. The solutions should be protected from
light.

Prepare a phosphate buffer pH 7.4 by dissolving 2.62 g of
sodium dihydrogen OI1hophosphate monohydrate and il.5 g of
anhydrous disodium hydrogen orthophosphate in sufficient water
to produce 1000 mL and adjusting the pH to 7.4, with either
O.IM sodium hydroxide or O.IMhydrochlon"c add, if necessary.

First stage

TEST CONDITIONS
(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(h) Use 900 mL of O.IM hydrochloric acid, at a temperarure of
37°, as the medium.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the foJIowing solutions. The solutions
should be freshly prepared and protected from light.

(I) Mix with the aid of ultrasound a quantity of powdered
tablets containing 30 mg of Naproxen with 40 mL of me
mobile phase, dilute with sufficient mobile phase to produce
50 mL and filter.

(2) Dilute I volume of solution (i) to iOO volumes with the
mobile phase. Further dilute J volume of this solution to
JO volumes with the mobile phase.

(3) 0.03% wlv of naproxen impurity standard BPCRS in
ac.ewm"tn"le. Dilute 1 volume of this solution lO 100 volumes
with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (10 em x 4 mm) packed
with end-capped oc/ade<ylsilyl silica gelfur chromatography
(3 um) (Nudeosil i20-3 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of J.5 mL per minute.

(d) Use a column temperature of 500
•

(e) Use an autosampler temperature of 8°.

(f) Use a detection wavelength of 230 nm.
PROCEDURE (g) Inject 20 pL of each solution.
(I) After 2 hours, withdraw a 10-mL sample of the medium, (h) Allow the cbromatography to proceed for iO times the
filter through a 5-Jlm filter and measure the absorbance of the retention time of naproxen.
filtrate, Appendix II B, diluted with the dissolution medium,
if necessary, at 332 nm using O.iM hydrochloric acid in the MOBILE PHASE
reference cell. 42 volumes of acetonitrile and 58 volumes of 0.0 1Mpotassium
(2) Measure the absorbance of a suitable solution of dihydrogen ol1hophosphate previously adjusted to pH 2.0 with
naproxen BPCRS in the phosphate buffer pH 7.4. OI1hophosphoric acid.
DETERMINATION OF CONTENT When the chromatograms are recorded under the prescribed

conditions, the relative retentions with reference to naproxen
Calculate the total content of naproxen, C14HI403, in the (retention time about 2 minutes) are: impurity 0, about 0.8;
mediwn using the declared content of Cl4H1403 in impurity K, about 0.9; impurity L, about J.5 and
naproxen BPCRS. impurity N, about 45.

LIMITS SYSTEM SUITABILITY

The amount of naproxen released is not more than 5% of The test is not valid unless:
the stated amount.

in the chromatogram obtained with solution (3), the resolutUm
--- l!ma19:~g~__ -- - - - - - - - -- -between-the peaks-due-to-impurity-K-and-naproxen-is-at-Ieast---

(a) Use Apparatus 2, rotating the paddle at 50 revolutions 2.2;

per minute. in the chromatogram obtained with solution (2), the signal-to-
(b) Replace the O.IM hydrochloric acid in the vessel with noise ratio of the peak due to naproxen is at least 50.
900 mL of the phosphate buffer pH 7.4, previously held at
36S to 37S.

PROCEDURE

(1) After 45 minutes, withdraw a iO-mL sample of the
medium and filter. Inunediately measure the absorbance of
the filtrate, Appendix IT B, diluted with the phosphate buffer
pH 7.4, if necessary, at 332 run using the phosphate buffer
pH 7.4 in the reference cell.

(2) Measure the absorbance of a suitable solution of
naproxen BPCRS in the phosphate buffer pH 7.4.

DETERMINATION OF CONTENT

Calculate the total content of naproxen, CI4H1403, in the
medium using the declared content of C14HI403 in
naproxen BPCRS.

LIMITS

The amount of naproxen released is not less than 75% (Q)
of the stated amount.
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ASSAY
Weigh and powder 20 tablets, Carry out me method for
liquidchromatography) Appendix ill D, using the following
solutions. The solutions should be protected from light.

(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 0.1 g of Naproxen with 10 mL
of water. Add 80 mL of acetonitrile and further mix. Dilute to
produce 100 mL with acetomttiie. Dilute 1 volume of the
filtrate to 100 volumes with the mobile phase and filter.

(2) 0.001 % wlv of naproxen BPCRS in the mobile phase.

(3) 0.03% wlv of naproxen impurity sumdardBPCRS in
acetommle. Dilute 1 volume of this solution to 100 volumes
with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution between the peaks due (0

impurity K and naproxen is at least 2.2.

DETER.\UNATION OF CONTENT

Calculate the content of naproxen, C14HI-I03J in the tablets
from the chromatograms obtained and using the declared
content of C14HI403 in naproxen BPCRS.

STORAGE
Naproxen Gastro-resistant Tablets should be protected from
light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Naproxen.

Neomycin Preparations 111-1065

MOBILE PHASE

20 volumes of chloroform, 40 volumes of .I3.5M ammonia and
60 volumes of methanol.

CONFIRMATION

The principal red spot in the chromatogram obtained with
solution (1) corresponds [0 that in the chromatogram
obtained with solution (2) and the principal red. spot in me
chromatogram obtained with solution (3) appears as a single
spor.

R Yield the reactions characteristic of sulfates, Appendix VI.

TESTS
Neamine
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(I) A volume of the eye drops containing 3.5 IU.
(2) The same volume of watercontaining 0.1 Jlg of
neamineEPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelH.

(b) Use the mobile phase as described below.

(c) Apply aU of solutions (I) and (2).

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry it in a current ofwacm air,
heat at 110° for 10 minutes and spray the hot plate with a
solution prepared immediately before use by diluting sodium
hypochlorite solution with water to contain 0.5% wlv of
available chlorine. Dry in a current of cold air until a sprayed
area of the plate below the line of application gives not more
than a very faint blue colour with one drop of a 0.5% wlv
solution of potassium iodide in starch mucilage; avoid prolonged
exposure to cold air. Spray me plate with a 0.5% wlv
solution of potassium iodide in starch mucilage.

Neomycin Eye Drops
Action and use
Aminoglycoside antibacterial.

MOBILE PHASE

A freshly prepared 3.85% w/v solution of ammonium aalale.

CONFIRMATION

Any spot corresponding to neamine in the chromatogram
obtained with solution (1) is not more intense than the spot

DEFINITION in the chromatogram obtained with solution (2).
Neomycin Eye Drops are a sterile solution of Neomycin

Neomycin C _ _ _ _
"Sulfate in Purified Water. -- -- -- - - Ca;;:;'-ou'-tlte method for liqUid chromawgrophy,
The eye drops comply with the requirements stated underEye Appendix III D, using me following solutions.
Preparations and with thefollowing requirements.

(1) Dilute the eye drops with 0.02M sodium tetraborate to
IDENTIFICATION contain 700 IU per mL. To 0.5 mL of this solution add
A. Carry out the method for thin-layerchromatography, J.5 mL of a freshly prepared 2% w/v soJution of I-jluoro-Z,4-
Appendix ill A, using the following solutions. dinitrobenzene in methanol, heat in a water bath at 60° for
(1) A volume of the eye drops containing 3.5 m. 1 hour and cool; dilute the solution to 25 mL with the
(2) 0.5% w/v of neomycin sulfate EPCRS in walff. mobile phase, allow to stand and use the clear lower layer.

(3) Equal volumes of solutions (I) and (2). (2) Add 1.5 mL of a freshly prepared 2% wlv solution of
I-jfrwro-Z,4-din;trobenzene in methanol to 0.5 mL of a

CHROMATOGRAPHIC CONDITIONs 0.10% wlv solution of neomycin sulfate EPCRS in
(a) Use as the coating silica gel (Merck silica gel 60 plates are 0.02M sodium tetraborate, heat in a water bath at 600 for
suitable). 1 hour and cool; dilute the solution to 25 mL with the
(b) Use the mobile phase as described below. mobile phase, allow, to stand and use the clear lower layer.

(c) Apply aU of solution (I) and I ~ of each of solutions (2) CHROMATOGRAPHIC CONDITIONS

and (3). (a) Use a stainless steel column (20 em x 4.6 mm) packed
(d) Develop the plate to 15 em. with silica gelfor chromatography (5 urn) (Nucleosil 100-5 is
(e) After removal of the plate, allow it (Q dry in air, spray suitable).
with a 1% wlv solution of ninhydn·n in,btuan-l-ol and heat at (b) Use isocratic elution and the mobile phase described
105° for 2 minutes. below.

(c) Use a flow rate of 1.6 mL per minute.
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(d) Use an ambient column temperature.

(e) Use a detection wavelength of 350 nm.

(I) Inject 10 ~L of each solution.

(g) Recordthe chromatograms for 1.4 times the retention
time of the peak due to neomycin B.

MOBILE PHASE

Mix 97 mL of teJrahydrojuran, 1.0 mL of waterand 0.5 mL
of glacial acetic acid with sufficient of a 2.0% vlv solution of
absolu'" ethanolin ethanol-free chloroform to produce 250 mL
Pass the mobile phase through the column for several hours
before injecting the solutions.

SYSTEM SUITABILITY

The test is not valid unless:
the chromatogram obtained with solution (2) shows a
principal peak due to neomycin B and a major secondary pook
due to neomycin C with a retention time relative to
neomycin B of about 0.6;
the column efficiency, determined using the peakdue to
neomycinB in the chromatogram obtained with solution (2),
should be not less than 13,000 theoretical plain per metre.

LIMITS

In the chromatogram obtained with solution (1) the area of
the peakcorresponding to neomycin C is not less than 3%
and not more than 15% of the swn of the areas of the peaks
corresponding (Q neomycinB and neomycinC.

ASSAY
Dilute a quantity containing 3500 ill to 50 mL with sterile
phospha", blf/ferpH 8.0; dilute 10 mL of the resulting solution
(Q 100 mL with the same solventand carry out the
microbiological assay of antibiotics, AppendixXN A.
The precision of the assay is such that the fiducial limitsof
error are not less than95% and not more than 105% of me
estimated potency. The upperfiducial limit of error is not
less than 90.0% and the lowerfiducial limit of error is not
more than 1!5.0% of the stated number of ill per mL

STORAGE
Neomycin Eye Drops should be protected from light.

LABELLING
The strength is stated as the number of IV (Units) per OIL

Neomycin Eye Ointment
Action and use
Aminoglycoside antibacterial.

DEFINITION
NeomycinEye Ointment is a sterilepreparation containing
Neomycin Sulfate in a suitable basis.,
The eyeointment complies with the requirements statedunder Eye
Preparauons and with thefollowing requirements.

IDENfIFlCATION
Carry out the method for thin-layerchromatography,
Appendix III A, using the followingsolutions.
(1) Dispersea quantity of the eye ointmentcontaining
14,000 ill in 100 mL of chloroform, extract with 5 mL of
waterand use the aqueous extract.
(2) 0.4% wlv of neomycin sulfa",EPCRS in water.

(3) Equal volumes of solutions (1) and (2).

2022

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).
(b) Use the mobile phase as described below.

(c) Apply 1~ of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, allowit to dryin air, spray
with a 1% wlv solutionof ninhydn"n in butan-l-d and heat at
1050 for 2 minutes.

MOBILE PHASE

20 volwnes of chlorojonn, 40 volumes of 135M ammonia and
60 volumes of methanol.

CONFIRM.ATION

The principal red spot in the chromatogram obtained with
solution (I) corresponds to that in the chromatogram
obtained with solution (2) and the principal red spot in the
chromatogram obtained withsolution (3) appears as a single
spot.

TESTS
Neamine
Carryout the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(I) Disperse a quantity containing 14,000 ill in 20 mL of
chlorojonn, shakegentlywith 8 mL of water, allow the layers
to separate and use the aqueous layer.
(2) 0.005% wlv of neamineEPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelH.
(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate,dry it in a current of warm air,
heat at 1100 for 10 minutesand spray the hot platewith a
solutionprepared immediately before use by diluting sodium
hypoch/on'te solution with weuer to contain0.5% wlv of
available chlorine. Dry in a current of cold air until a sprayed
area of the plate below the line of application givesnot more
thana very faint blue colourwith one dropof a 0.5% wlv
solution of potassium iodide in starch mucilage; avoid prolonged

-"-exposUre fo""cold-aii':-Spray-me-plate-wHh a""05%-w/v
solution of potassium iodide in starch mud/age.

MOBILE PHASE

A fresWy prepared 3.85% w/vsolution of ammonium autate.

CONFIRMATION

Any spot corresponding to neamine in the chromatogram
obtainedwith solution (1) is not more intense than the spot
in the chromatogram obtained withsolution (2).

Neomycin C
Carry out the method for liljuid chromatography,
Appendix m D, using the following solutions.
(1) Dispersea quantity of the eye ointmentcontaining
3500 ill in 20 mL of petrokumspin',(boiling range, 121J' to
161J'), add 5 mL ofO.02M sodium tetraborate, shake, separate
the aqueous layer and centrifuge. To 0.5 mL of the aqueous
layer add 1.5 mL of a freshly prepared 2% wlv solution of
l-jluoro-2,4-dinitrobenzene in methanol, heat in a water bath at
600 for 1 hour and cool; dilute me solution to 25 mL with
the mobile phase, allow to standand use the clear lower
layer.
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Neomycin Tablets
Action and use
Aminoglycoside antibacterial.

DEFINITION
Neomycin Tablets contain Neomycin Sulfate.

The tablets comply with the requirements Slated under Tablets and
with thefollowing requirements.

IDENTIFICATION
A. Carry out the method for thin-layer chromotography,
Appendix ill A, using the following solutions.

(i) Shake a quantity of me powdered tablets containing
70,000 IU with 25 mL of waterand filter.

(2) 0.4% wlv of neomycin sulfate EPCRS in water.

(3) Mix equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sjlica gel (Merck silica gel 60 plates are
suitable).

(b) Use me mobile phase as described below.

(c) Apply 2 pL of each solution.

(d) Develop the plate to 15 em.

(e) After removal of me plate, allow it to dry in air, spray
with a I% wlv solution of ninhydn·n in buran-l-o/ and heat at
i 050 for 2 minutes.

MOBILE PHASE

20 volumes of chlorofonn, 40 volumes of i35M ammonia and
60 volumes of methanol.

(2) Add 1.5 mL of a freshly prepared 2% wlv solution of
l-Jluoro-2,4-dinitrolnnzene in methanol to 0.5 mL of a
0.10% w/v solution of neomycin sulfate EPCRS in
O.02Msodium tttraoorate, heat in a water bath at 60 0 for
1 hour and cool; dilute the solution to 25 mL with the
mobile phase, aUow to stand and use me clear lower layer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with mica gelfor chromatography (5 pm) (Nucleosil 100-5 is
suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.6 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of350 om.

(I) Inject 10 pL of each solution.

(g) Record the chromatograms for 1.4 times the retention
time of the peak due to neomycin B.

MOBILE PHASE

Mix 97 mL of tetrahydro/uran, 1.0 mi of waterand 0.5 mL
ofglacialacetic add with sufficient of a 2.0% vlv solution of
absolute ethanol in elhanolfree chloroform to produce 250 mL
Pass the ffi9pile phase through the colwnn for several hours
before injecting the solutions.

SYSTEM SUITABILITY

The test is not valid unless:

the chromatogram obtained with solution (2) shows a
principal peak. due to neomycin B and a major secondary peak
due to neomycin C with a retention time relative to
neomycin B of about 0.6;

the column efficiency, determined using the peak due to
neomycin B in the chromatogram obtained with solution (2),
should be not less man 13,000 theoretical plates per metre.

LIMITS

In the chromatogram obtained with solution (I) the area of
the peak corresponding to neomycin C is not less than 3%
and not more than i5% afthe sum of the areas of the peaks
corresponding to neomycin B and neomycin C.

LABELLING
The strength is stated as the number of IU (Units) per g.

CONFIRMATJON

The principal red spot in me chromatogram obtained with
solution (i) corresponds to that in the chromatogram
obtained with solution (2) and the principal red spot in the
chromatogram obtained with solution (3) appears as a single
compact spot.

B. The powdered tablets yield the reactions characteristic of
sulfates, Appendix VI.

TESTS
Neamine

ASSAY Carry out the method for thin-layer chromatography,
-------Dissolve a qUam'£)' contaifiing3500-IU -in-25-mt of- - -------Appendix-m-A,using-me-following-solutions. -----

chloroform, extract with four 20-mL quantities of sterile (1) Add 5 mL of water10 a quantity of the powdered tablets
phosphau bufferpH 8.0, combine the extracts and add containing 7000 IV, shake for 5 minutes and filter.
sufficient of the buffer solution to produce 100 mL. Carry (2) 0004% w/v of neomine EPCRS.
out me microbiological assayof anubioucs, Appendix XIV A. . 0

The precision of the assay is such mat the fiducial limits of CHROMATOGRAPHIC CONDITIONS

error are not less than 95% and not more than i05% of the (a) Use as the coating Silica gel H.
estimated potency. The upper fiducial limit of error is not (b) Use the mobile phase as described below.
less man 90.0% and the lower fiducial limit of error is not (c) Apply 2 J.lL of each solution.
more than li5.0% of the stated number of ill per g.

(d) Develop the plate to 15 ern.

(e) After removal of the plate, dry it in a current ofwann air,
heat at 1100 for iO minutes and spray the hot plate with a
solution prepared inunediately before use by diluting sodium
hypochlonie solurian with water to contain 0.5% w/vof
available chlorine. Dry in a current of cold air until a sprayed
area of the plate below the line of application gives not more
than a very faint blue colour with one drop of a 0.5% wlv
solution of porassium jodide in starch mucilage; avoid prolonged
exposure to cold air. Spray the plate with a 0.5% wlv
solution of potassium iodide in starch mucilage.

MOBILE PHASE

A freshly prepared 3.85% w/v solution of ammonium acetate.
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CONFIRMATION

Any spot corresponding to neamine in the chromatogram
obtained with solution (1) is not more intense than the spot
in the chromatogram obtained with solution (2).

Neomycln C
Carry out the method for li'quid chromatography,
Appendix m D, using the following solutions.

(I) Shake a quantity of the powdered tablets containing
17,500 ill with 20 mL of 0.02M sodium ,.trabora,.,dilute to
25 mL with the same solvent, mix and centrifuge.
To 0.5 mL of this solution add 1.5 mL of a freshly prepared
2% wlv solution of I-jluoro-2,4-dinitrobenzene in methanol,
heat in a water bath at 60° for I hour and cool; dilute the
solution to 25 mL with the mobile phase, allow to stand and
use the clear lower layer.

(2) Add 1.5 mL of a freshly prepared 2% wlv solution of
l-jluoro-2,4-dinirrobenzene in methanol to 0.5 mL of a
0.10% wlv solution of neomycin sulfate EPCRS in
O.02M sodium telraboraee, heat in a water bath at 60° for
1 hour and cool; dilute the solution to 25 mL with the
mobile phase, allow to stand and use the clear lower layer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with silica gelfor chromawgraphy (5 1"") (Nucleosil 100-5 is
suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.6 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 350 run.
(I) Inject 10 ,u. of each solution.

(g) Record the chromatograms for 1.4 times the retention
time of the peak due to neomycin B.

MOBILE PHASE

Mix 97 mL of tetrahydrafuran, 1.0 mL of waterand 0.5 mL
of glacial acetic acid with sufficient of a 2.0% vlv solution of
absolute ethanol in ethanol-free chlorafann to produce 250 mL
Pass the mobile phase through the column for several hours
before injecting the solutions.

SYSTEM SUITABIliTY
--------

The test is not valid unless:

the chromatogram obtained with solution (2) shows a
principal peak due to neomycin B and a major secondary Jmlk
due to neomycin C with a retention time relative to
neomycin B of about 0.6;
the column e/fidency, determined using the peak due to
neomycin B in the chromatogram obtained with solution (2),
should be not less than 13,000 theoretical platesper metre.

liMITS

In the chromatogram obtained with solution (1) the area of
the peak corresponding to neomycin C is not less than 3%
and not more than 15% of the sum of the areas of the peaks
corresponding to neomycin B and neomycin C.

ASSAY
Weigh and powder 20 tablets. Transfer an accurately
weighed quantity of the powder containing 15,000 IU to a
flask containing 150 mL of sterile phospho,.bufferpH 8.0 and
add sufficient of the buffer solution to produce 250 mL.
Allow to stand, dilute 10 mL of the dear supernatant liquid
to 100 mL with the buffer solution and carry out the
microbiologi<aJ asS'!Yof anu'bwncs, Appendix XN A.

2022

The precision of the assay is such that the fiducial limits of
error are not less than 95% and not more than 105% of the
estimated potency. The upper fiducial limit of error is net
less than 97.0% and the lower fiducial limit of error is not
more than 110.0% of the stated number ofIU.

STORAGE
Neomycin Tablets should be protected from light and stored
at a temperature not exceeding 300

•

LABELLING
The quantity of active ingredient is stated in terms of the
number of IU (Units).

Neostigmine Injection
Action and use
Cholinesterase inhibitor.

DEFINITION
Neostigmine Injection is a sterile solution of Neostigmine
Metilsulfate in Water for Injections.

The itu«tion complies with the requirements Slaled under
Parenteral Preparations and wilh thefollowing requirements.

Content of neostigmine metilsulfate, C 13H nN106S

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Dilute, if necessary, a volume of the injection containing
2.5 mg of Neostigmine Metilsulfate to 5 mL with water,
shake with thsee 10-mL quantities of ether and discard the
ether extracts. The light absorpiWn of the aqueous solution,
Appendix II B, in the range 230 to 350 run exhibits two
maxima, at 260 om and 266 run.

B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Use the injection diluted, if necessary, with waterto
produce a solution containing 0.05% wlv of Neostigmine
Metilsulfate.

(2) 0.05% wlv of neostigmine mel/7su/fa,. EPCRS.
(3) Equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS
- - -- --

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 10 ,u. of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and spray with dilute
potassium iodobismuthate solution.

MOBILE PHASE

5 volumes of Wale1", 10 volumes of fonnic acid, 35 volumes of
methanol and 50 volumes of chloroform.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

The principal spot in the chromatogram obtained with
solution (3) appears as a single, compact spot.

C. To I mL add 0.5 mL of 5M sodium hydroxide and
evaporate to dryness on a water bath. Heat rapidly on an oil
bath to about 250 0 and maintain at this temperature for
about 30 seconds. Cool, dissolve the residue in 1 mL of

j
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Neostlgmlne Tablets
Action and use
Cholinesterase inhibitor.

DEFINITION
Neostigmine Tablets contain Neostigmine Bromide.

The tablets comply with the requirements stated underTablets and
with thefollowing requirements.

Content ofneostigmine bromide) C12H19BrNzOz
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Triturate a quantity of me powdered tablets containing
60 mg of Neostigmine Bromide with two 5 mL quantities of
hot chloroform and filter. Evaporate the filtrate to dryness on a
water bath, extract the residue with 5 mL of hot water, cool
and filler. To u.I mL of the filtrate add 0.5 mL of 5M sodium
hydroxide and evaporate to dryness on a water bath. Heat
quickly in an oil bath to about 250 0 and maintain at this
temperature for about 30 seconds. Cool, dissolve the residue
in I mL of water, cool in ice and add 1 mL of
diazobenzenesuljonic add solution. A cherry-red colour is
produced.

B. The aqueous filtrate obtained in text A yields the reactions
characteristic of bromides, Appendix VI.

Niclosamide Tablets

Niclosamide Chewable Tablets

water, cool in ice and add 1 mL of diazobenzenesulJonic add
solution. An orange-red colour is produced.

TESTS
Acidity
pH, 4.5 to 6.5, Appendix V L.
(3-Hydroxy)trimethyianilinhun methyi sulfate
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) Use the injection diluted, if necessary, with waterto
contain 0.05% wlv of Neostigmine Metilsulfate.

(2) Dilute 1 volwne of soiution (i) to 100 volwnes with
water.
(3) Add 0.05 mL of 5M sodium hydroxide to l mL of solution
(I) and allow to stand for 5 minutes. Add O.i mL of
5M hydrochloric add and use immediately.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel coiumn (25 cm x 4.6 mm) packed
with octylsilyl silica gelfor chromatography (5 urn) (Lichrospher
60 RP-select B is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of215 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

A 0.0015M solution of sodium heptanesulfonate in a mixture of
15 volumes of aceronitn'{4 and 85 volumes of O.05M potassium
dihydrogen ort/wphosphate adjusted to pH 3.0 with
onhophosphoric acid.

SYSTEM SUITABILITY

In the chromatogram obtained with solution (3) the principal
peak has a retention time of about 6.8 minutes (neostigmine
metilsulfate) and there is a peak with a relative retention time
of about 0.5 «3-hydroxy)trimethyianiliniwn methylsulfate).

ASSAY
Weigh and powder 20 tablets. Transfer a quantity of the
powder containing 0.15 g of Neostigmine Bromide to a seml
micro ammonia-distillation apparatus, add 20 mL of a
50% wlv solution of sodium hydroxide and 0.5 mL of a 2%
solution of oclan-2-o/ in liquid paraffin. Pass a current of
steam through the mixtuse, collect the distillate in 50 mL of
O.OlM sulfuri< acid VS until the total volwne is about 200 mL
and titrate the excess of acid with O.02M sodium hydroxide VS
using methylred solution as indicator. Repeat the operation
without the powdered tablets. The difference between the
titrations represents the amount of acid required to neutralise
the dimethylamine produced. Each mL of O.OlM sulfun'c acid

LIMITS VS is equivalent (0 6.064 mg of CI2HI9BrNzOz.

In the chromatogram obtained with solution (i): STORAGE

Identify any peak due to (3-hydroxy)trimethyianiliniwn Neostigmine Tablets should be protected from light.
___methylsulfate .using .the .chromatogramobtained.with solution _

(3).

In the chromatogram obtained with solution (1):

the area of the peak due [0 (3-hydroxy)trimethyianiliniwn
methyl sulfate is not greater than the area of the principal
peak in the chromatogram obtained with solution (2) (i %).

ASSAY
Dilute a quantity containing 25 mg of Neostigmine
Metilsulfate to 50 mL with water. Measure the absorbana of
the resulting solution at the maximum at 260 om,
Appendix II B. Calculate the content of C13H22N20 . S
taking 14.35 as the value of A(1 %, I cm) at the maximwn at
260 nm.

STORAGE
Neostigmine Injection should be protected from light.

Action and use
Antihelminthic.

DEFINITION
Niclosamide Chewable Tablets contain Niclosamide or
Niclosamide Monohydrate.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of anhydrous nlelosamlde, C13HsClzNz04
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Heat a quantity of the powdered tablets containing 0.5 g of
anhydrous niclosantide with 25 mL of hot ethanol (96%),
filter while hot and evaporate the filtrate to dryness on a
water bam. The infrared absorption spearum, Appendix II A, is
concordant with the reference spectrum of niclosamide
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(RS 245). If the spectra arenot concordant heat a suitable
quantity of me residue at 120" for 1 hour and prepare a new
spectrum.

TESTS
2-CWoro-4-nitroanlline
Boil a quantity of the powdered tablets containing 0.10 g of
anhydrous niclosamide wil:h 20 mL of methanol for
2 minutes, cool, add sufficient 1M hydrochlork acid to
produce 50 mL and filter. To 10 mLofthe filtrate add
0.5 mL of a 0.5% wlv solution of sodium nitrite and allow to
stand for 10 minutes. Add 1 mL of a 2%w/v solution of
ammonium sulfamate, shake,aUow to standfor 10 minutes
and add 1 mL of a 0.5% w/v solution of N-(1-naphthyl)
ethylenediamine dihydrochloriJe. Any colour produced is not
more intense than mat obtained by treating 20 mL of a
solution in methanol containing 10 JIg of 2-ehfonr4-m"troam"line
at the same time and in the same manner, beginning at the
words 'add sufficient 1Mhydrochloric acid. . . ' (100 ppm).

5-ChlorosalleyUe acid
Boil a quantity of the powdered tablets containing 0.50 g of
anhydrous niclosamidewith 10 mL of water for 2 minutes,
cool, filter through a membrane filter (poresize 0.45 J.1m is
suitable) (solution A).

Dissolve 30 mg of 5-<:hlorosalkyli< acidin 20 mL methanol and
add sufficient water to produce 100 mL Dilute I volumeof
this solution to 100 volumes with water (solution B).

Separately add 0.1 mL of iron(llJ) chloride solution Rl to
10 mL of solution A and to 10 mL of solution B. Any red or
violet colour produced in solutionA is not more intense than
that obtained in solution B ~60 ppm).

Related substances
Carry out the method for litjuid chromatography,
Appendix m D, using the following solutions.
(I) Shake a quantity of the powdered tablets containing 0.1 g
of anhydrous niclosarnide with 80 mL of metharwl for
15 minutes, add sufficient methanol to produce 100 mL and
filter.
(2) Dilute 1 volume of solution (1) to 200 volumes with
acetonitrile.
(3) Dilute 1 volume of solution (2) to 10 volumes with
acetomtrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-capped oClade<y/si1y1 sili<a gelfor chromatography
(5 I'm) (Nucleosil C18 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of I mL per minute,

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 230 nm.
(I) Inject 20 I'L of each solution.

(g) For solution (I), allow the chromatography to proceed
for twice the retention time of the principal peale

MOBILE PHASE

50 volumes of aceumitn"le and 50 volumes of a solution
containing 0.2% w/v of potassium dihydrogen orthophosphate,
0.2% wlv of lelrabuty/ammonium hydrogen sulfate and
0.1% w/v of disodium hydrogen orthoplwsphate.

LIMITS

In the chromatogram obtained with solution (1):
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the sum of the ereas of any secondary peaks is not greater than
4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%).

Disregard anypeakwith an area less than the area of the
principal peakin the chromatogram obtained with solution
(3) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out Method II for non
aqueous dmuion, Appendix VIIIA, using a quantity of the
powdered tablets containing 0.3 g of anhydrous niclosamide
dissolved in 60 mL of dimethylfonnamide,
O.lM tetralmrylammonium hydroxide VS as titrant and
determining the end point potentiometrically. Each mL of
O.IM tetrabutylammonium hydroxide VS is equivalent to
32.71 mg of C13H.Cl,N,O•.

STORAGE
Niclosamlde Tablets should be protected from light.

LABELLING
The label states that the tablets should be chewedbefore
swallowing.
When the active ingredient is NiclosamideMonohydrate the
quantity is stated in terms of the equivalent amount of
anhydrous niclosamide.

Nicorandil Tablets
Action and use
Potassiumchannel opener, vasodilator.

DEFINITION
Nicorandil Tablets containNicorandil.
The tablets comply with therequirements stared under Tablets and
with thefollowing requirements.

Content of nlcorandil, CsHgN304
95.0 to 105.0% of the stated amount".

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix m A, using the following solutions.
Solvent A: 20 volumes of methanol and 80 volumes of

- --- ----- - ----
-di<hiQrOin.ihane. - -

(J) Dissolve a quantity of the powdered tablets containing
10 mg of Nicorandil in solventA and mix with the aid of
ultrasound. Add sufficient solventA to produce a solution
containing 0.1% w/v of NicorandiJ and filter.
(2) 0.1% wlv of nicorandil BPCRS in methanol.
(3) 0.1 % wlv each of nicorandil BPCRS and
nicotinamide BPCRSin methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelPes« (Merck silica gel 60 F'54
plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 I'L of each solution.
(d) Develop the plate to 15 em.
(e) Afterremoval of the plate, dry in airand examine under
ultrauiolet light (254 nm).

MOBILE PHASE

1 volume of methanol, 4 volumes of dichloromethane and
5 volumes of ethylacetate.
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SYSTEM SmTABJUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two deariy separated spots.

CONFIRM.ATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and size to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
me chromatogram obtained with solution (1) is similar to
that of the principal peak in me chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix XII HI.

TEST CONDITIONS

(a) Use Apparatus J, rotating the basket at 50 revolutions per
minute.

(b) Use 900 mL of O.IM hydrochloric add, at a temperature of
37°, as the medium.

PROCEDQRE

Carry out the method for liquidchromatograph}',
Appendix III D, using the following solutions.

(1) After 30 minutes, withdraw a sample of the medium and
filter (a OA5-Jiffi PTFE filter is suitable). Use the filtrate,
diluted with dissolution medium if necessary, to give a
solution expected to contain 0.0011 % wlvof Nicorandil.

(2) 0.0011% wlv ofni<6randil BPCRS in O.IM hydrochloric
acid.

CHROMATOGRAPHIC CONDJTIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octade<y/silyl n7ica gelfor chromatography
(5 urn) (YMC pack ODS AQ is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 om.

.. _ .(1) Inject 40 ul, of each solution.

MOBILE PHASH

Add 1.5 volumes of triflu=etic acid to 965 volumes of
water. Separately mix 2 volumes of triethylamine, 10 volumes
of tetrahydrofuran and 25 volumes of methanol. Mix the 2
solutions together.
When the chromatograms are recorded under the prescribed
conditions the retention time of nicorandil is about
11 minutes.

DETERMINATION OF CONTENT

Calculate the total content of nicorandil, CSH9NJ 0 4, in the
medium from the chromatograms obtained and using the
declared content of C.H.N,O. in ni<6randil BPCRS.

LIMITS

The amount of nicorandil released is not less than 80% (Q)
of the stated amount.

Itelated subst~ces

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions, prepared
immediately before use.
Solutiun A: 7 volumes of methanol and 93 volumes of water.

Nicorandil Preparations 111-1071

(1) To a quantity of the powdered tablets containing 0.1 g of
Nicorandil, add 4 mL of waler and 28 mL of me/hanoi and
shake. Add sufficient wafer to produce 100 mL and filter Ca
0.45-llm membrane filter is suitable).

(2) Dilute 1 volume of solution (1) to 100 volumes with
solution A.
(3) 0.0004% wlv of nicorandil impun'ty standard BPCRS in
solution A.

(4) Heat approximately 40 mg of nicorandil BPCRS for
2 hours at 70°. Allow to cool and dissolve a quantity of the
material in sufficient solution A to produce a 0.8% wlv
solution (generation of impurities 2, D, 4) 5 and 6).

(5) Dilute 1 volume of solution (2) to 5 volumes with
solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-<apped oaade<y/silyl silica gelfor chromotography
(5 pm) (YMC pack ODS AQ is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(I) Inject 10 pI. of each solution.

MOBILE PHA~E

Mobile phoseA Add 1.5 volumes of lrifluoroaceric acid to
965 volumes of water. Separately mix 2 volumes of
m'ethy/amine, 10 volumes of tetrahydro/uran and 25 volumes
of methanol. Mix the 2 solutions together.

MoMe phoseB methonol.

Time (MInutes) MobUc phase A MobUe phase B Comment
(%vlv) (%vlv)

045 100 0 isocratic

45-80 100 ..... 75 0 .....25 linear gradient

80·82 75 ..... 100 25 .....0 linear gradient

82·92 100 0 re-equilibratlon

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to nicorandil
(retention time about T4-iriinut-es) are: lmpurity J,--about
0.27; impurity B (nicorandil amide), about 0.31; impurity 2,
about 0.36; impurity D (2-(3-pyridyl) 2-oxazoline), about
0.5; impurity 3, about 0.7; impurity 4, about 1.1; impurity 5,
about 1.3 and impurity 6, about 1.6.

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (3») the resolution
between the peaks due to impurity I (nicotinic acid) and
impurity B (nicorandil amide) is at least 1.5;

in the chromatogram obtained with solution (4), the peak-to
valley ratio is at least 4.5, where Hp is the height above the
baseline of the peak due to impurity 4 and Ho is the height
above the baseline of the lowest point of the curve separating
this peak from the peak due to nicorandil.

LIMITS

Identify any peak in the chromatogram obtained with
solution (1) due to impurity 4 using the chromatogram
obtained with solution (4). Multiply the area of any peak
corresponding to impurity 4 by a correction factor of 104.

In the chromatogram obtained with solution (1):
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the area of any peak corresponding to impurityD is not
greater than me area of the principal peak in the
chromatogram obtained with solution (2) (1%)j

the area of any peak corresponding to impurity 4 is not
greater thanhalf the area of the principal peak in the
chromatogram obtained wilh solution (2) (0.5%);
the area of any seamdary peak is not greater than the area of
the principal peak in the chromatogram obtainedwith
solution (5) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2%).

Disregard any peakwith an arealess thanhalf the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1 %).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix III D, using the following
solutions prepared immediately beforeuse.
Solution A: 7 volumes of methanol and 93 volumes of water.
(I) To a quantity of the powdered tablets containing 0.1 g of
Nicorandil, add 4 mL of water and 28 mL of me/haw and
shake. Add sufficientwater to produce 100 mL and filter (a
0.45-~m PTFE filter is suitable). Dilute I volume to
20 volumes with water.
(2) 0.005% wlv of nicorandil BPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

DETERMINATION OF CONTENT

Calculate the content of CsHgN30-4 in the tablets using the
declaredcontent of CaH9N304 in nicorandil BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impuritiesA, B and D listed under
Nicorandil and:

o

c(OH
N

I. pyridine-3-<:arboxylic acid (nicotinic acid)

2. 2-aminoethyl pyridine-3-carboxylate nitrate (nicorandil
nitrate) .

3. methyl pyridine-Lcarboxylate (methyl nicotinate)
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4. N- [2-( {N-[2-(nitro-oxy)ethyl]pyridin-3-carboxintidoyl} oxy)
ethyl]pyridine-3-carboxamide (nicorandil dimer)

5. N- (2-[ {N-[2-({N-[2-(nitro-oxy)ethyl]pyridin-3
carboximidoyl}oxy)ethyl]pyridin-3-carboximidoyl}oxy]ethyl}
pyridine-3-earboxamide (nicorandil trimer)

6. N- [2-[(N- (2-[ {N-[2-({N-[2-(nitro-oxy)ethyl]pyridin-3
carboximidoyl} oxy)ethyl]pyridin-3-carboximidoyl} oxy]ethyl]
pyridin-3-carboximidoyl)oxy] ethyl}pyridine-3-carboxantide
(nicorandil tetramer)

Nicotinamide Tablets
Action and use
Component of vitamin B.

DEFINITION
Nicotinamide Tablets contain Nicotinamide.
The tablets comply with the requirements stated under Tablets and
with thejollJJfoing requirements.

Content of nicotinamide, CJl6N20
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Shakea quantity of the powdered tablets containing 0.1 g
of Nicotinamide with 25 mL of absolute ethanol for
15 minutes) filter and evaporate the filtrate to dryness on a
waterbath. The infrared absorpuOn spearum of the residue)
AppendixIT A, is concordant with the reference spearum of
nicotinantide (RS 246).

B. The light absorption of the solutionobtained in the Assay,
Appendix II B, in the range 230 to 350 om exhibits a
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IDENTIFICATION
To a quantity of cartridges containing 20 mg of Nicotine add
10 mL of chiorofonn, extract with the aid of ultrasound,
centrifuge for 10 minutes and filter through a 0.7-p.ffi glass
filter. Cool the mixture, add two 3-mL quantities of
O.5M hydrochlori< acidand mix carefully. Centrifuge for
10 minutes. Transfer 5 mL of the aqueous layer to a
separating funnel and add sufficient 0.5M sodium hydroxide to
obtain a pH of 10.5, add 3 mL of chlorofoml, shake and
retain the chloroform layer. The in/rared absorption spectrum of
the solution, Appendix II A, is concordant with the reference
spectrum of nicotine (RS 452).

TESTS
Related substances
Carry out the method for liquidchromaUJgraphy,
Appendix. III D J using the following solutions in
0.2M potassium dihydrogen orthophosphate adjusted to pH 2.0
with orthophosphonc acid (solvent A).

(I) To a quantity of cartridges containing 20 mg of Nicotine
add 50 mL of solvent A, extract with the aid of ultrasound
and filter through a 0.7-JlIIl glass filter.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute I volume of solution (2) to 10 volumes.

(4) 0.04% wlv of nicotine impurily standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with end-capped po/ar-embedded octadecylsi/y/ amorphous
organosiJica polymer (3.5 urn) (Watets XBridge is suitable)
fined with a guard column (3 em x 4.6 mm) packed with
the same material.

maximum only at 262 om and two shoulders, at 258 run and
269 run.
C. Shake a quantity of the powdered tablets containing
50 mg of Nicotinamide with 50 mL of water and filter.
To 2 mL of the filtrate add 2 mL of cyanogen bromide solution
and 3 mL of a 2.5% v/v solution of aniline and shake.
A yellow colour is produced.

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(I) Shake a quantity of the powdered tablets containing 0.1 g
of Nicotinamide with 15 mL of absolute ethanol, filter,
evaporate to dryness on a water bath and dissolve the residue
as completely as possible in 1 mL of absolute ethanol.
(2) Dilute I volume of solution (I) to 400 volumes with
absolute ethanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel F254 precoated plate (Merck silica gel 60
F2 54 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 5 1'1. of each solution.

(d) Develop the plate to 10 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

10 volwnes of waterJ 45 volumes of ethanol (96%) and
48 volumes of chloroform..

UMITS

Any s«Ot1clary spot in the chromatogram obtained with (b) Use gradient elution and the mobile phase described
below.solution (I) is not more intense than the spot in the

chromatogram obtained with solution (2) (0.25%). (c) Use a flow rate of 1.0 mL per minute.

ASSAY (d) Use an ambient column temperature.

Weigh and powder 20 tablets. Shake a quantity of the (e) Use a detection wavelength of 254 om.
powder containing 50 mg of Nicotinamide with 50 mL of (I) Inject 20 ~L of each solution.
ethanol (96%), dilute to 100 mL with ethanol (96%) and MOBILE PHASE
filter. Dilute 5 mL of the filtrate to 100 mL with ethanol, • . Mobile phase A Add 25 volumes of 1M acetic acid to
(96%) and measure the absorbanu of the resulting solution at 1000 I f dd 62 I f 18 .
th . 262 A di II B Calcul th vo umes 0 Waler, a . vo urnes 0 M ammonta

e maximum at run, ppen IX. ate e d di t th H t 10 ith 18 .
---content ofC6H6NiOGilililg 241BSlhe value of-A(l %,1 cm)-_an -~ Jus - e.p - 0_ -._~1 - - M_ammoma. _

at the maximum at 262 run. Mob,le phase B acetonitrile.

STORAGE
Nicotinamide Tablets should be protected from light.

Nicotine Inhalation Cartridges
Action and use
Central nervous system stimulant; nicotine replacement
therapy.

DEFINITION
Nicotine Inhalation Cartridges are nicotine-impregnated
plugs for use with a suitable mouthpiece.

The inhalatitm cartridges comply with the requirements seated
under Oromucosal Preparations and with ,hefollowing
requirements.

Content of nicotine, CloHl~2
95.0 to 105.0% of the stated amount.

Carry out allof thefollowing procedures protected from light.

Time Mobile phase A Mobile phase B Comment
(Mlnules) (%vlv) ("y/v)

0-3 1l)l)--).95 0->5 (near gtadlent

3·32 9540 5->40 lneargradlent

32-37 6O~100 40->0 (near gradient

37-45 100 0 re-equilibfation

In the chromatogram obtained with solution (4):

identify the peaks due to cotinine, myosmine, ce-niconee-I"
oxide and trans-nicotine-l '-oxide.

In the chromatogram obtained with solution (1):

identify any peak corresponding to cs-nicotine-f '-oxide and
multiply the area of this peak by a correction factor of 1.5;

identify any peak corresponding to trans-nicotine-l '-oxide
and multiply the area of this peak by a correction factor of
1.5.
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SYSTEM SUITABILiTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
catinine and trans-nicotine-l'-oxide is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):
the area of any peak corresponding to cotinine is not greater
than 0.6 times the area of the principal peak in me
chromatogram obtainedwith solution (2) (0.6%);
the area of any peakcorresponding to myosmineis not
greater than0.6 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.6%);
the area of any peak corresponding to cu-nicotine-l/-oxide is
not greater man 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3.0%);
the area of anypeak corresponding to lrans-nicotine-l '-oxide
is not greater than 3 times me area of the principal peak in
the chromatogram obtained withsolution (2) (3.0 %);
the sum of the areas of any othersecondary peaks is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the sum of the areas of all secondary peaksis not greater than
5 times the area of the principal peakin the chromatogram
obtained with solution (2) (5.0%).

Disregard anypeakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

ASSAY .
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in
0.2M potassium dihydrogen otthophosphate adjusted to pH 2.0
with orthophosphoric acid (solvent A).

(1) To a quantity of cartridges containing 20 mg of Nicotine
add 50 mL of solvent A and mix. Dilute I volume of the
resulting solution to 10 volumes.
(2) 0.0124% w/v of nicotine ditartrate dihydrate BPCRS.

(3) 0.004% w/v of nicotine impurity standard BPCRS in
solventA.

CHROMATOGRAPHIC CONDITIONS

- The chromatographic conditions described under-Related
substances may be used.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
cotinine and trans-nicotine-I'-oxide is at least 2.0.

DETERt\UNATION OF CONTENT

Calculate the total content of nicotine, ClOHI4N2, in the
cartridges using the declared contentof ClOH1otN"2 in nicotine
ditartrate dihydrate BPCRS. Each mg of C,oH••N 2 is
equivalent to 3.074 mg of CloHl~2,C8HI2012,2H20.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underNicotine.
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Nicotine Nasal Spray
Action and use
Central nervous systemstimulant; nicotine replacement
therapy.

DEFINITION
Nicotine Nasal Spray is a solution of Nicotine containing
suitable buffering agents in a suitable container fitted with a
suitable nasal delivery system.
The nasalspraycomplies with the requirements Slated under Nasal
Preparations and with thejolJuwing requirements.

Content of nicotine, CtoH14N'z
95.0 to 105.0% of the stated amount.
Cany out allof thefollowing procedures protected from light.

CHARACTERISTICS
Colourless or brownish solution.

IDENTIFICATION
To a volumeof the nasal spray containing 20 mg of Nicotine
add 5 rnL of chloroform, dissolve with the aid of ultrasound
and centrifuge for 10 minutes. Cool the mixture, add two
3-mL quantities of O.5M hydro<hloric acidand mix carefully.
Centrifuge the mixture for 10 minutes.Transfer 5 mL of the
aqueouslayer(0 a separating funnel and add sufficient
O.5Msodium hydroxide to obtain a pH of 10.5, add 3 mL of
chloro/onn, shakeand retainthe chloroform layer. The infrared
absorption spectrum of the solution, Appendix II A, is
concordant with the reference spectrum of nicotine (RS 452).

TESTS
Acidity or alkalln1ty
pH, 6.7 to 7.3, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in
0.2M potassium dihydrogen orthoph()$phate adjusted to pH 2.0
with orthoph()$phoric acid (solvent A).

(I) Dilute a volume of the nasal spray containing 20 mg of
Nicotine to 50 mL with solvent A and mix.
(2) Dilute I volume of solution (1) to 100 volumes.

(3) Dilute I volume of solution (2) to 10 volumes.

(4) 0.04% iN/v-ornieotine impurity standard BPCRS.-

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with end-capped poIar-embedded octadecy/$i1y1 amorphous
orga",»ilica polymer (3.5 pm) (Waters XBridge is suitable)
fitted with a guard column (3 cm x 4.6 mm) packed with
the same material.
(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of254 run.

(I) Iriject 20 ~L of each solution.

MOBILE PHASE

Maln7e phase A Add 25 volumes of I M acetic acid to
1000 volumes of water, add 6.2 volumes of IBM ammonia
and adjust the pH to 10 with IBM ammonia.
Mobile phase B acetonitrile.
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TIme Mobile phase A Mobile phase B comment

(MInutes) (% vlY) (%vlv)

0-3 100---)95 0-.5 ineac gradienl

3-32 95_ 5->40 ~neargradient

32-37 60---)100 '0-.0 jnear gradient

31-45 100 0 re-equilibration

In the chromatogram obtained with solution (4):

identify the peaks due to cctlnlne, myosmine, ee-nicotjne-I r:

oxide and trans-nicotine-l '-oxide.

In the chromatogram obtained with solution (1):

Identify any peak corresponding to cir-nicotine-l '-oxide and
multiply the area of this peak by a correction factor of 1.5;

identify any peak corresponding to tmns-nicotine-l'-oxide
and multiply the area of this peak by a correction factor of
I.S.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4)J the resolution between trans-nicotine-l r:
oxide and cotinine is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding [0 cotinine is not greater
than 0.6 times the area of the principal peak In the
chromatogram obtained with solution (2) (0.6%);

the area of any peak corresponding to myosmine is not
greater than 0.7 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.7%);

the area of any peak corresponding to ce-nkotine-L'-oxide is
not greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3.0%);

the area of any peak corresponding to trans-nicotine-l'-oxlde
is net greater than 3 times the area of the principal peak in
the chromatogram obtained with solution (2) (3.0%);

the area of any other secondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any other secondary peaks is not
____~atc;r.Jh~!l the are~Qf the pjjncip~ p_e~~ m!h~ __

chromatogram obtained with solution (2) (1.0%);

the sum of the areas of all the secondary peaks is not greater
than five times the area of the principal peak in the
chromatogram obtained with solution (2) (S.O%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix lITD, using the following solutions in
0.2M potassium dihydrogen orthophosphate, the pH ofwhich is
adjusted to 2.0 with onhaphosphon. acid (solvent A).

(1) To a volume of the nasal spray containing 20 mg of
Nicotine add 50 mL of solvent A and mix. Dilute 1 volume
of the resulting solution to 10 volumes.

(2) 0.0124% wlv of nicotine dimnratedihydrate BPCRS in
solvent A.
(3) 0.04% wlv of nicotine impurity standard BPCRS in solvent
A.
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between trans-nicotine-l'
oxide and cotinine is at least 2.0.

DETERMINATION OF CONTENT

Calculate the total content of C 1oH14N2 in the nasal spray
using the declared content of CloHl~2 in nicotine ditartrare
dihydrate BPCRS. Each mg of CIOH"N, is equivalent to
3.074 mg OfClOHI4N2,CsH12012,2H20.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Nicotine.

Nicotine Sublingual Tablets
Action and use
Central nervous system stimulant; nicotine replacement
therapy.

DEFINITION
Nicotine Sublingual Tablets contain Nicotine as a
P-cydodextrin complex.

The sublinguallablets comply with the requirements stared under
Oromueosol Preparations and with thefollowing requirements.

Content of nicotine C1oH. ,.N'2
95.0 to 105.0% of the stated amount.

Cany out allof thefollowing procedures prot«tedfrom light.

IDENTIFICATION
Mix a quantity of the powdered tablets containing the
equivalent of 20 mg of nicotine with 10 mL of chlarofann.
Disperse with the aid of ultrasound for 30 minutes and
centrifuge for 10 minutes. Cool the mixture to 15°, add two
3·mL quantities of O.5M hydro<hloric acid and mix carefully.
Centrifuge the mixture for 10 minutes. Transfer 5 mL of the
aqueous layer to a separating funnel and add sufficient

. O~S/.I.!O<ii,,-"'-"y<irox.<le_t,,-ol)taln.,,-l'lI. of IO.SL3!I.<L3.mL.<>.L

chlorofonn, shake and retain the chloroform layer. The infrared
absorption spearum of the solution, Appendix IT A, is
concordant with the reference spectrum of nicotine (RS 452).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in
0.2M potassium dihydrogen orrhaphosphate adjusted to pH 2.0
with orrhophospho/* acid (solvent A).

(I) To a quantity of the powdered tablets containing the
equivalent of 20 mg of nicotine add 50 mL of solvent A, mix
with the aid of ultrasound and filter through a 0.7-pm glass
filter.

(2) Dilute 1 volwne of solution (1) to 100 volwnes.

(3) Dilute 1 volwne of solution (2) to to volwnes.

(4) 0.124% wlv of nicotine impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (IS cm x 4.6 mm) packed
with end-capped polar-embedded oc,adecylsilyl amorphous
organ0S17ica polymer (3.5 pm) (Waters XBridge is suitable)

www.webofpharma.com



111-1076 Nicotine Preparations

fitted with a guard column (3 em x 4.6 mm) packed with
the same material.
(b) Use gradient elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

J.Wobile phase A Dilute 25 volumes of 1M acetic acid to
1000 volumes with water, add 6.2 volumes of IBM ammonia
and adjust the pH to 10 with IBM ammonia.

Mobi/e phaseB acetonitrile.

TIme MobilephaseA MobilephaseB Comment
(Mlnules) (%vlv) I%vIV)

0-3 100---)95 0->5 lineargradienl

3-32 95---)60 5...00 lineargradient

32-37 60---)100 40-,0 lineargradient

37-45 100 0 re-equilibmtloo

In the chromatogram obtainedwith solution (4):
identify me peaks due to cotinine, myosmine,cis-nicotine-l'
oxide and trans-nicotine-l'-oxide.
In the chromatogram obtained with solution (1):
identify any peakcorresponding to cis-nicotine-l'-oxide and
multiply the area of this peak by a correction factor of 1.5;
identify anypeak corresponding to rrans-nicotine-l'-oxide
and multiply the area of this peak by a correction factor of
1.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between cotinine and trans
nicotine-l I-oxide is at least 2.0.

LIMiTS

In the chromatogram obtained with solution (I):

the area of anypeak corresponding to cotinine is not greater
than 0.5 times the area of the principalpeak io me
chromatogram obtained with solution (2) (05%);

Ute area of anypeak corresponding to myosmine is not
greater than 0.7 times the areaof the principal peakin the
chromatogram obtained with solution (2) (0.7%);

the area of any peakcorresponding to ce-nicotine-I '-oxide is
not greater than 0.5 times the area of the principal peakin
the chromatogram obtained with solution (2) (05%);

the area of any peakcorresponding to trans-nicotine-I "oxide
is not greater than 0.5 times the area of the principal peakin
the chromatogram obtained with solution (2) (05%);

the area of any othersecondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any other secondary peaks is not
greater thanthe area of the principal peakin the
chromatogram obtainedwith solution (2) (1.0%);
the sum of the areas of aU the secondary peaks is not greater
than five times the area of the principal peak in the
chromatogram obtained with solution (2) (5.0%).

Disregard anypeak with an arealess than the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

2022

Uniformity ofcontent
Tablets containing less than 2 mg and/or less than 2%wlw
of nicotine compiywith the requirements slated under
Oromucosal Preparations using the following method of
analysis. Cany out the method for liquid chromatography,
Appendix ill D, using the following solutions in
0.2M potassium dihydrogen orchophosphare adjusted to pH 2.0
with onhophosphork acid (solvent A).

(I) To one finely-powdered tablet add 50 mL of solvent A.
mix with the aid of ultrasound and filter through a 0.7-l'm
glass filter.

(2) Prepare a suitable solution of nicotine diumnue
dihydrare BPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

DETER1\olINATION OF CONTENT

Calculate the total content of ClOH14N2 in each tabletusing
the declared content of ClOHl~2 in nicotine ditartrate
dihydrare BPCRS. Each mg of C.oH•.N2 is equivalent to
3.074 mg ofC1oH•.N"C.H.20.2,2H20.

ASSAY
For tablets contm'ning less than 2 mg and/or less than
2% t.VAu of nicotine.
Use the average of the individual results determined in the
test for Unifonnity of content.

For tablets containing 2 mg or more and 2% wlw or
more ofnicotine.
Carry out the method for liquidchromatography,
Appendix III D, using the foUowing solutions in
0.2M po,assium dihydrogen onhophosphate adjusted to pH 2.0
with onhophosphork acid (solvent A).

(I) To a quantity of the powdered tablets containing the
equivalent of 20 mg of nicotine add 50 mL of solvent A, mix
with the aid of ultrasound and filter through a 0.7-~ glass
filter. Dilute 2 mL of the resulting solution to 20 mL with
solventA.
(2) 0.0124% wlv of nita"ne diranrare dihydrare BPCRS.
(3) 0.0124% wlv of nicotine impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

-The-ctOOrnatocfaphic-conditions-described- under Related 
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolutUm between cotinine and trans
nicotine-l '-oxide is at least 2.0.

DETBRMINAnON OF CONTENT

Calculate the totalcontent of ClOH14N2 in each tabletusing
the declared content of ClOHl~2 in nicotine ditartrate
dihydrare BPCRS. Each mg ofC1oHl.N2 is equivalent to
3.074 mg of C.oH•.N2,CsH'20,,,2H20.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underNicotine.

www.webofpharma.com



2022

Nicotine TransdermaJ Patches
Action and use
Central nervous system stimulant; nicotine replacement
therapy.

DEFINITION
Nicotine Transdennal Patches contain Nicotine in a suitable
matrix or reservoir presentation.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of nicotine.

The rransdennal patches comply with the requirements stated
under Patches and with thejolWwing requirements:

Content of nicotine, C1oH•..N'2
90.0 to 110.0% of the stated amount
Cany out allof <he following procedures protected/rom light.

IDENTIFICATION
Remove the protective liner from a patch, cut into smaU
pieces and place a quantity of the patch containing 20 mg of
Nicotine into a centrifuge rube, add 10 mL of chlcrofomrJ

disperse with the aid of ultrasound for 30 minutes, cool and
centrifuge for a further 10 minutes. Add 6 mL of
O.5M hydroihlori< acidand centrifuge for 10 minutes. Transfer
5 mL of the aqueous layer to a separating funnel andadjust
the pH to 10.5 with O.5M sodium hydroxide. Extract with
3 mL of chlorofonnJ shake and retain the chloroform layer.
The infrared absorption spectrum of the solution,
Appendix II AJ is concordant with the reference spearum of
nicotine (RS 452). .

TESTS
Related substances
Carry out the method for liquidchromarogrophy,
Appendix III DJ using the following solutions in
0.2M potassium dihydrogen orthophosphate adjusted to pH 2.0
with onhophosphori< acid (solvent A).

(I) Remove the protective liner from a whole patch and
cover the exposed surface with a porous material (glass wool
or tissue may be suitable). Transfer the whole patch into a
separating funnel containing 50 mL of hexane and shake for
10 minutes. Ensure that the layers in the patch are separated

--- --- -ana-snake-Tor a-fUrther-IOmmutes.-AliQ-20-irlL·of solventA
and shake for a further 10 minutes. Remove the lower
aqueous layer, dilute} if necessary with solvent A to give a
concentration of approximately 0.04% w/v and filter through
a 0.7-JllIl glass filter.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute I volume of solution (2) to 10 volumes.

(4) 0.04% wlv of nicotine imparl'" standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-capped po/ar-embedded oclad«y/silyl amorphous
organosili<a palymer (3.5 urn) (Waters XBridge is suitable)
fitted with a guard column (3 cm x 4.6 mm) packed with
the same material.

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(0 Inject 20 ~L of each solution.
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MOBILE PHASE

MobilephaseA Dilute 25 volumes of 1M acetic acid to
1000 volumes with water, add 6.2 volumes of IBM ammonia
and adjust the pH to J0 with IBM ammonia.
MobilephaseB acetonitrile.

Time Mobile phase A Mobile phase B Commenl
(Mlnutesl (%vJv) (%vlv)

0-3 100----)95 o-.s Ineargradlenl

3-32
95__

5--><10 ~near gradlert

32-37 60----)100 40----)0 lneargladiert

37-45 100 0 re-equilibrallon

In the chromatogram obtained with solution (4):

identify the peaks due to cotinine, myosmine, cis-nicotine-I r:

oxide and rrans-nicotine-I'-oxide.

In the chromatogram obtained with solution (1):

identify any peak corresponding to ro-nicotine-l '-oxide and
multiply the area of this peak by a correction factor of 1.5;

identify any peak corresponding to trans-nicotine-1 '-oxide
and multiply the area of this peak by a correction factor of
1.5.

SYSTEM SUITABILITY

The test is not valid unless} in the chromatogram obtained
with solution (4), the resolution between cotinine and trans
nicotine-I'-oxide is at least 2.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to cotinine is not greater
than the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%);

the area of any peak corresponding to myosmine is not
greater than the area of the principal peak in me
chromatogram obtained with solution (2) (1.0%);

the area of any peak corresponding to cs-niconne-I '-oxide is
not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the area of any peak corresponding to trans-nicotine-J/-oxide
.is notgreater .than thearea of.the.principal peak in.the _ __ __ _ _
chromatogram obtained with solution (2) (1.0%);

the area of any other secondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the sum of the areas of all secondary peaks is not greater
than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

Uniformity of content
Comply with the requirements stated under Unifonnity of
content} Appendix XII C3, Test C, with respect to the
individual content of each dosage unit and using the
following method of analysis. Carry out the method for liqta'd
chromatography, Appendix III D, using the following solutions
in solvent A described under Related substances test.

(1) Remove the protective liner from a whole patch and
cover the exposed surface with a porous material (glass wool
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or tissue may be suitable). Transfer a wholepatch into a
separating funnel containing 50 mL of hexane and shake for
10 minutes. Ensurethat the layers in the patch areseparated
and shake for a further 10 minutes. Add sufficient solventA
to produce a concentration of 0.04% wlvof nicotine and
shake for a further 10 minutes. Remove the loweraqueous
layer and filter through a O.7-~m glass filter. Dilute I volume
of the resulting solution to 10 volumes with solventA.
(2) 0.04% wlv of nicotine impurity standard BPCRS.
(3) 0.0124% wlv of nicotine diumrate dihydrare BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between trans-nicotine-l'
oxide and cctinine is at least 2.0.

DETERMINATION OF CONTENT

Calculate the contentof ClOH I4N2 in the transdennal patch
using the declared contentofC1oHI4N2 in nicotine diuutrate
dihydrare BPCRS. Each mg of C,oH"N2 is equivalent to
3.074 mg of C,oH ,..N2,CaH'20",,2H20.

ASSAY
Use the average of the 10 results obtained in the test for
Unifonnityof content.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed under Nicotine.

Nicotine Resinate Medicated Chewing
Gum
Action and use
Central nervous system stimulant; nicotine replacement
therapy.

DEFINITION
Nicotine Resinate Medicated Chewing Gum contains
Nicotine Resinate in a suitable gum basis.
The meditatedchewing gum complies Wlih the requirements stated
underMedicated Chewing Gums and with thefoltawing
requirements.

Content of nicotine CIOH1otNz
90.0 to 113.5% of the stated amount.
Carry out aU of thefollowing procedures protected from light.

IDENfIFICATlON
Cut a quantity of gum containing the equivalent of 20 mg of
nicotineinto smallpieces, place in a centrifuge tube-and add
10 mL of chloroform. Place in an ultrasonic bath fort
30 minutesand centrifuge for 10 minutes. Cool the mixture
to 15", add two 3-mL quantities of O.5Mhydrochloric acidand
mix. Centrifuge the mixture for 10 minutes. Transfer 5 mL
of the aqueouslayer to a separating funnel and add sufficient
O.5M sodium hydroxide to obtain a pH of 10.5, add 3 mL of
chlorofonn, shake and retain the chloroform layer. The infrared
obsotption spearumof the solution,Appendix II A, is
concordant with the reference spectrum of nlcotine (RS 452).

TESTS
Dissolution
Carry out the test for dmg release from medicated chewing gum,

B4, using the following conditions.
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(I) Use a dissolution medium volwne of 20.0 mL prepared
from equal volumes of phosphate buffer solution, pH 7.4 and
0.2% wiv sodium doda.ylsulfate at a temperature of 37°, as
the medium.
(2) Use a chewing frequency of 60 cycles per minute.

(3) Take samples at 30 minutes.

Insert a wholegum into the chewing chamber andstart the
chewing process. At the appropriate sampling timewithdraw
3 mL of the dissolution medium through a 5-mLsyringe.
Filter through a 0.4-~ PTFE filter. discard the first 2 mL
and use the remaining 1 mL for analysis.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) Use the filtered solutionfrom the chewing chamber.
(2) "Dissolve a quantity of nicotine diumrate dihydrale BPCRS
in the dissolution medium to producea solution equivalent
to the concentration of the final solution expected for
solution (I).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 em x 4.6 mm) packed
with end-copped polar-embedded octade0'lsilyl amorphous
organost7ica polymer (3.5 um) (Watets XBridge is suitable).

(b) Use isocratic elution using the mobilephasedescribed
below.
(c) Use a flowrateof 1.0 mL perminute.
(d) Use a column temperature of 35".

(e) Use a detection wavelength of 260 om.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

150 volumes or aatom·tri!e, 425 volwnes of 1M ammonium
hydroxide and 425 volumes of O.IM ammonium phosphare.

DETERMINATION OF CONTENT

Calculate the total contentof nicotine, ClOH14N2• in the
medium using the declared contentof ClOHI4.N2 in nicotine
diumrate dihydrare BPCRS.

UMITS

The amount of nicotine, CloHl~2' released is not less than
70% (Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, usingthe following solutions in
O.2Mpotassium dihydrogen orrhaphosphare adjusted to pH 2.0
with ol1haphosphoric acid (solvem A).

(1) Transfer a quantity of gum containing the equivalent of
20 mg ornicotine into a separating funnel) add 50 mL of
solventA, 100 mL of hexane and shake for at least
45 minutes or until all of the gum has dissolved. Remove the
loweraqueous layer and filter through a O.4-~m PTFE filter.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute I volume of solution (2) to 10 volumes.

(4) 0.04% wlv of nicotine impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-<apped poIar-embedded ocradecylsilyl amorphous
organosilka polymer column (3.5 um) (Watets XBridge is
suitable) fitted with a guard column (3 em x 4.6 mm)
packed with the same material.
(b) Use gradient elution usingthe mobilephasedescribed
below.
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(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phastA Add 25 volumes of 1M acetic add (Q

1000 volumes with water, add 6.2 volumes of IBM ammonia
and adjust the pH to 10 with IBM ammonia.

Mobile phase B acetonitrile.

Time Mobile phase A Mobile phase B Comment

(MInutes) (%vlv) (%vlv)

03 1/)()-)95 <H5 jnear gradienl

3·32 95_ 5->'lO Ineergradient

32-37 6()--)IOO • <HO linear gradienl

37-45 100 0 re·equiliblalion

In the chromatogram obtained with solution (4):

identify the peaks due to cotinine, myosmine, ds-nicotine-l r:

oxide and trans-nicotine-lf -oxide.
In the chromatogram obtained wilh solution (1):

identify anypeak in the chromatogram corresponding to cis
nicotine-I"-oxide and multiply the area of this peak by a
correction factor of 1.5;

identify any peak in the chromatogram corresponding to
trans-nicotine-I'-oxide and multiply the area of this peak by a
correction factor of 1.5..

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between crans-nicotine-I'
oxide and cotinine is at least 2.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to cotinine is not greater
than 0.6 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.6%);

the area of any peak corresponding to myosmine is not
greater than 0.6 'times the area of the principal peak in the

- -c!iroiiiiifi>gram obtained with,oliini>n (2) {O:-6%);-- --

the area of any peak corresponding to cis-nicotine-I'-oxide is
not greater man 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3.0%);

the area of any peak corresponding to crans-nicotine-l'-oxide
is not greater than 4.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (4.5%);

the swn of the areas of any other secondary peaks is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the sum of the areas of aU secondary peaks is not greater than
7.7 times the area of the principal peak in the chromatogram
obtained with solution (2) (7.7%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in
0.2M potassium dihydrogen onhlJjJhosphate the pH of which is
adjusted to 2.0 with orthlJjJhosphoric add (solvent A).

Nicotinic Acid Preparations 111-1079

(1) Transfer a' quantity of gum containing the equivalent of
20 mg of nicotine into a 500 mL separating flask, add 50 mL
of solvent A and J00 mL of hexaneand shake for at least
45 minutes or until aU of the gum has dissolved. Remove the
lower aqueous layer and filter through a O.4-J.tm filter. Dilute
1 volume of the resulting solution to 10 volwnes.

(2) 0.0124% wlv of nicotine ditartrate dihydrate BPCRS.
(3) 0.04% wlv of nicotine impuritystandard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between lrans-nicotine-I r:

oxide and cotinine at least 2.0 .

DETERM.INATlON OF CONTENT

Calculate the total content of nicotine) C lOHt 4N 2) in the
gum using the declared content of CtoH14N2 in nicotine
ditartrate:dihydraze BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Nicotine Resinare.

Nicotinic Acid Tablets
Action and use
Component of vitamin B.

DEFINITION
Nicotinic Acid Tablets contain Nicotinic Acid.

The tablets comply with the requiremenrs statedunderTablets and
with thefoUowing requiremems:
Content of nicodnic acid, C~sN02
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using silica gel GF254 as the coating
substance and a mixture of 8 volumes of water, 45 volumes

~ or ethanol (96%) ahd48volUfiles of chloroform as the mobile ~

phase. Apply separately to the plate 5 ~ of each of the
following solutions. For solution (1) shake a quantity of the
powdered tablets containing 50 mg of Nicotinic Acid with
50 mL of hot ethanol (96%), filter and aDow the filtrate to
cool. Solution (2) contains 0.1 % wlv of nicolinil; add in
ethanol (96%). After removal of the plate, allow it to dry in
air and examine under ultraviolet light (254 nm). The spot in
the chromatogram obtained with solution (1) corresponds to
that in the chromatogram obtained with solution (2).

B. Shake a quantity of the powdered tablets containing 0.1 g
of Nicotinic Acid with ethanol(96%), filter and evaporate the
filtrate to dryness. To the residue add] 0 mg of tim·c add and
0.15 mL of acetic anhydride and heat on a water bath.
A reddish-violet colour is produced.

C. Triturate a quantity of the powdered tablets containing
50 mg of Nicotinic Acid with 10 mL of waterand filter.
To 2 mL of the filtrate add 6 mL of cyanogen bromide solution
and I mL of a 2.5% vlv solution of aniline. A golden yellow
colour is produced.

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 0.3 g of Nicotinic Acid add 40 mL of hot ethanol

www.webofpharma.com



111-1080 Nifedipine Preparations

(96%), previouslyneutralised to phenolphthalein solution R1,
and shake. Allow to stand for 15 minutes, swirling
occasionally, and then shake for 10 minutes. Filter through
absorbent cotton and wash the filter with ethanol (96%).
Add 50 mL of carbon dioxide-free waterand titrate with O.lM
sodium hydroxide VS using phenol redsolution as indicator.
Each mL of 0.1M sodium hydroxide VS is equivalent to
12.31 mg ofC,H,N02 •

Nifedipine Capsules
Action and use
Calcium channel blocker.

DEF1NITION
Nifedipine Capsules contain Nifedipine.

Thecapsules comply with the requirements slatedunder Capsules
and with thefollowing requirements.

Content of nifedipine, C17H1sN"106
95.0 to 105.0% of the stated amount.

Cany out all thefollowing procedures in the dark or under long
wavelength light (greater than 420 nm). Prepare solutions
immediately before use and protect themfrom light.

IDENTIFICATION
A. Add a quantity of the contents of the capsules containing
50 mg of Nifedipine to 10 mL or waterand mix with the aid
of ultrasound for 5 minutes, filter (Whatman GF/C paper is
suitable), washthe residuewith waterand dry at 110°.
The infrared absorption spectrum of the residue, Appendix nA)
is concordant with the reference spectrum of nifedipine
(RS 248).

B. Carry out the method for thin-layer chromatogrophy,
Appendix ill A) using silica gelGF2S4 as the coating
substance and a mixture of 40 volumes of ethylacetate and
60 volumes of cydohexane as the mobile phase in an
unsaturated tank. Apply separately to the plate 5 pL or each
of the following solutions in a mixture of equalvolumes of
dichloromethane and methanol. For solution (1) shake a
quantity of the contentsof the capsules containing 20 mg of
Nifedipine with 10 mL of the solventmixture and filter.
Solution (2) contains 0.2% wlv ofnifedipine BPCRS in the
solvent mixture. Afterremoval of the plate) allowit to dryin
airand examine under ultraviolet light (254 nm).
The principal spot in the chromatogram obtained with
solution (1) is similar in position, appearance under
ultraviolet lightand size to that in the chromatogram
obtained with solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets and capsules,
Appendix xn B1, using Apparatus 2. Use as the medium
900 mL of 0.1M hydrochloric acidand rotate the paddle at
50 revolutions perminute. Withdraw a sample of 10 mL of
the medium and measure the absorbance of a 2-cm layer of
the solution, sultablydiluted if necessary, at the maximum at
340 om, Appendix Il B. Measure the absorbance of a 2-cm
layer of a solution prepared by diluting a 0.025% wlv
solution of ni/edip;ne BPCRS in methanol to a suitable volume
with the dissolution mediumand using the dissolution
medium in the reference cell. Calculate the total content of
nifedlpine, CI7HISN206, in the medium fromthe
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absorbances obtainedand from the declared contentof
C17H,aN20. in nifedipine BPCRS.

Nitro- and nitroso-pheny1pyridine analogues
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions. For solution
(1) dissolve a quantity of the contentsof the capsules
containing 20 mg of Nlfedlpme in 8 mL of methanol and
dilute to 20 mL with a mixture of 9 volumes of acewnim7eJ

36 volumes of methanol and 55 volumes of water. Solution
(2) contains 0.0010% w/v of dimethyl-2,6-dimethy/-4-(2
nitropheny/)pyridine-3,5-dicarlioxylate BPCRS
(nitrophenylpyridine analogue) in a mixture of 5 volumes of
ace{(J1liIrile) 33 volumes of waterand 62 volumes of methanol.
Solution (3) contains 0.00050% wlv of dimethy/-2,6-dimethyl
4-(2-nitrosophenyQpyridine-3,5-<1i<arboxy/ate BPCRS
(nitrosophenylpyridine analogue) in a mixture of 5 volumes
of aceumioite, 33 volumes of waterand 62 volumes of
methanol. For solution (4) dilute 2 volumes of a solutionin
methanol containing 0.25% wlv of nifedipine BPCRS,
0.0025% w/v each of the nitrophenylpyridine analogue and
nitrosophenylpyridine analogue and 0.0050% wlv ofpropyl
hydroxybenzoale to 5 volumes with a mixture of 9 volumesof
acetonitrile, 36 volumes of methanol and 55 volumes of water.
The chromatographic procedure maybe carried out using
(a) a stainless steel column (25 em x 4.6 mm) packed with
OClad«ylsi/yl silica gelfor chromatogrophy (5 fUll) (Lichrosorb
RP18 is suitable), (b) a mixture of 9 volumes of acetonitrile,
36 volumes of methanol and 55 volumes of borate buffer
pH 8.0 as the mobile phase with a Row rate of 2.0 mL per
minute and (c) a detection wavelength of 220 om.
The test is not valid unless the chromatogram obtained with
solution (4) closelyresembles the reference chromatogram
supplied with nifedipine BPCRS.

In the chromatogram obtained withsolution (1) the areas of
any peaks corresponding to me nitrophenylpyridine analogue
and the nitrosophenylpyridine analogue are not greater than
the areas of the corresponding peaks in thechromatograms
obtained with solution (2) (1%) and solution (3) (0.5%),
respectively.

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following .solutions. For solution
(1) take ten capsules and break them beneath the sudace of
30 mL of acetonittile. Stir to dissolve the capsule contents.
Transfer the resulting solution to a 250 mL graduated flask.
Wash the capsuleshellswithseveral portions of the mobile
phase, transferring the washings to the flask, add sufficient of
the mobile phase to produce 250 mL andmix. Ifnecessary,
further dilute a portionof the solution with the mobile phase
to give a solution containing 0.02% wlv of nifedipine.
For solution (2) dissolve 50 mg or nifedipine BPCRS in
30 mL or acetonitrik and dilute '10 250 mL with the mobile
phase. !

The chromatographic procedure maybe carried out using
(a) a stainless steel column (10 em x 4.6 mm) packed with
end-eapped octadecy/silyl silica gelfor chromatogrophy (5 urn)
(Hypersil CIS is suitable), (b) a mixture or 40 volumes or
acetonitrile and 60 volumes of a 0.03% vlv solution of
orthophosphoric acid as the mobile phase with a flow rateof
1 mL per minute and (c) a detection wavelength of 235 ron.
Calculate the content of C17H18~h06 in me capsules using
the declared content of CI7HISN206 in nifedipine BPCRS.
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Nifedipine Oral Suspension
NOTE: This monograph has been developed to (VUf;7 unlicensed
formulations.

Action and use
Calcium channel blocker.

DEFINITION
Nifedipine Oral Suspension is a suspension of Nifedipine in a
suitable vehicle.

The oralsuspension complies with the requirements stated under
OralLiquids and with thefollowingrequirements. W1rere
appropriate, the oralsuspension also complies with the
requirements statedunderUnlicensed Medicines.

Content of nifedlplne, CnH.sN'206
90.0 to 105.0% of the stated amount

IDENTIFICATION
A. Carry out the method for thin-layerchromatography,
Appendix III AJ using the following solutions.

(1) Shake a quantity of the oral suspension containing 1 mg
of Nifedipine with sufficient of a solution containing equal
volumes ofaichloromethane and methanol to produce 5 mL.

(2) 0.02% iliv of nifedipine BPCRS in equal volumes of
dichloromethane and methanol.

(3) Equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as me coating SIlica gelF254 (Merck silica gel 60 F 254

plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em in an unsaturated tank.

(e) After removal of the plate, allow it to dry in air and
examine under ultraviolet light (254 nm and 366 nm).

MOBILE PHASE

4 volumes of ethylacetate and 6 volumes of cydohexane.

SYSTEM SUITABILITY

The test is not valid unless the principal spot in the
chromatogram obtained with solution (3) appears as a single
compaetspOf.-------- --------

CONFIRMATION

The principal spot in me chromatogram obtained with
solution (1) is similar in position and size to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Complies with the requirements stated under Unlicensed
Medicines, Oral Suspensions. Use a volume of the oral
suspension containing one dose.

Impurities A and B
Carry out the method for liljuidchromatography,
Appendix ill D , using the following solutions.

(1) Disperse a quantity of the oral suspension containing
5 mg of Nifedipine in 10 mL of methanol, shake for
15 minutes, add sufficient methanol to produce 20 rnL and
filter through a OAS-pm nylon filter.

Nifedipine Preparations III-IOSI

(2) 0.000125% wlv of dimerhyl2,6-dimethyl-4-(2-nilropheny/)
pyridine-3,5-dicalwxylare BPCRS (impurity A) in the mobile
phase.

(3) 0.000125% wlv of dimerhyl2,6-dimerhyl-4-(2
nirrvsophenyl)py,idine-3,5-dicarboxylate BPCRS (impurity B) in
the mobile phase.

(4) Dilute I volume of solution (I) (0 100 volumes with the
mobile phase; mix 1 volume of the resulting solution with
I volume of solution (2) and I volume of solution (3).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with octaduylsi/y/silica gel/or chromatography (5 urn)
(LiChrospher RP is suitable).

(b) Use isocratic elution and me mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 235 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

9 volumes of aceronitri/eJ 36 volumes of methanol and
55 volumes of warer.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to nifedipine
(retention time, about 27.3 minutes) are: impurity A, about
0.63; impurity B, about 0.79.

SYSTEM SUITABILITY

The test is not valid unless. in the chromatogram obtained
with solution (4):

the resolution between the peaks due to impurity A and
impurity B is at least 15;

the resolution between the peaks due to impurity B and
nifedipine is at least J .5;

if there is a peak with a relative retention of about 0.74 with
reference to nifedipine (propyl parahydroxybenzoate), the
peak-to-vaUey ratio is at least 5.0, where Hp is the height
above the baseline of the peak due to impurity Band Ho is
the height above the baseline of the lowest point of me curve
separating this peak from the peak due to propyl

- parahydroxybenzoate.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to dimethyl 2,6-dimethyl
4-(2-nitrophenyl)pyridine-3,5-dicatboxylate (impurity A) is
not greater than the area of the principal peak in me
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to dimethyl 2,6-dimethyl
4-(2-nitrosophenyI)pyridine-3,5-dicarboxylate (impurity B) is
not greater than the area of the principal peak in the
chromatogram obtained with solution (3) (0.5%).

ASSAY
Carry out the method for liljuid chromatography,
Appendix ill D, using the following solutions.

(1) Disperse a weighed quantity of the oral suspension
containing 1 mg of Nifedipine in 9 rnL of a mixture
containing 1 volume of acetonitn"le and 4 volumes of methanol
and shake for 15 minutes. Add sufficient water to produce
20 m1., shake for a further 15 minutes and filter through a
0.45-~m nylon filter.

(2) Dissolve 25 mg of nifedipine BPCRS in a mixture
containing 4.5 mL of acetonitrile and 18 rnL of methanol.
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Add sufficient water £0 produce 50 mL and dilute 1 volume
to 10 volumes with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underImpurities
A and B may be used.

DETERMINATION OF CONTENT

Determine the weight permL of the oralsuspension,
Appendix V G, and calculate the content of C17HlSN206J
weight In volume, using the declared content of C17H1sN206
in nifedipine BPCRS.

STORAGE
Nifedipine Oral Suspension should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A and B listedunder
Nifedipine.

Nifedipine Prolonged-release Capsules
Prolonged-release Nifedipine Capsules
Nifedipine Prolonged-release Capsules from diffmm
manufatturers, whilstcomplying ttnih the requiremenu of the
monograph, are not interchangeable unless othemJise justified and
authorised.

Action and use
Calciwn channel blocker.

DEFINITION
Nifedipine Prolonged-release Capsules contain Nifedipine.
They are formulated so that the medicament is released over
a periodof several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Nifedipine. The dissolution profile
reflects the in vivo performance which in turn is compatible
with the dosage schedule recommended by the manufacturer.
The capsules comply with the requirements statedunderCapsules
and with the joUOfIJing requirements.

Content ofnifedipine, C17Hu~N206
95.0 to 105.0% of the stated amount.

Cany out all thefollowing procedures in thedark or under long
wavelength light (greater than 420 nm). Prepare solUlions
immediately before use and protea themfrom light.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Shake a quantity of the contents of the capsules
containing 20 mg of Nifedipinewith 100 mL of a solution
containing equal volumes of dkhloromethane and methanol and
filter through a Whatrnan GF/C filler.

(2) 0.02% wlv of nifedipine BPCRS in equal volumes of
dich/oromethane and methanol.
(3) Equal volumes of solution (1) and solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GFZ54 (Merck silica gel 60
FZ54 plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 20 1'1. of each solution.
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(d) Develop the plate to 15 em in an unsaturated tank.
(e) Afterremoval of the plate,dry in airand examine under
ultraffioiet iight (254 nm).

MOBILE PHASE

40 volwnes of ethylacetate and 60 volumes of cydohexane.

SYSTEM SUlTABIUTY

The test is not validunless the chromatogram obtained with
solution (3) appears as a single spot.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and size to that in the
chromatogram obtained with solution (2).
B. In the Assay, the chromatogram obtained with solution
(1) shows a peakwiththe same retention time as the
principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Related substances
Carry out the method for liquidehromaragraphy,
Appendix ill D, using the following solutions.
(1) Shakea quantity of the powdered content of the capsules
containing 50 mg of Nifedipine in ] 5 mL of methanol, dilute
to 25 mL withmethanol and filter. Dilute 1 volwne of the
resulting solution with 1 volumeof the mobile phase.
(2) Dilute 1 volume of solution (1) 10 100 volumes with the
mobilephase and further dilute 1 volume of the resulting
solution to 5 volwnes with the mobile phase.
(3) 0.0005% wlv of dimethyi-2,6-dimerhyl-4-(2-nitrophenyl)
pyridine-3,5-dicarWxylare BPCRS in the mobile phase.

(4) 0.0005% wlv of dimethy/-2,6-dimethyl-4-(2-nitrosophenyi)
pyridine-3,5-dicarWxylare BPCRS in the mobile phase.

(5) Dilute 1 volume of solution (1) 10 100 volumes with the
mobilephase and further dilute 1 volwne of the resulting
solutionwith 1 volume of solution (3) and 1 volwne of
solution (4). .

(6) Dilute I volume of solution (2) to 4 volumes with the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with actadec:y1siJyl silica gelfor chromatography (5 urn)
(lichrosorb RPl8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 235 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

9 volumes of acetonitrile, 36 volwnes of methanol and
55 volwnes of water.

SYSTEM SUITABILITY

The test is not validunless) in the chromatogram obtained
with solution (5):

the resolution faaor between the peaksdue to dimethyl-2,6
dimethyl-4-(2-nitrophenyl)pyridine-3,5-dicarboxylate and
dimethyl-2,6-dimethyl-4-(2-nitrosophenyl)pyridine-3,5
dicarboxylate is at least 1.5;
the resolution faaor between the peaks due to dimethyl-2,6
dimethyl-4-(2-nitrosophenyl)pyridine-3,5-dicarboxylate and
nifedipine is at least 1.5.

,.,
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Nifedipine Prolonged-release Tablets
Prolonged-release NifedipineTablets
Nifedipine Prolonged-release Taoteu from different manufaauren,
whilst complying with the requirements of themonograph, are not
interchangeable unless otherwise justified and authorised.

Action and use
Calciumchannel blocker.

DEFINITION
Nifedipine Prolonged-release Tablets contain Nifedipine.
They are formulated so that the medicament is released over
a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Nifedipine. The dissolution profile
reflects the in vivo performance which in tum is compatible
with the dosage schedulereconunended by the manufacturer.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content cf nffedfplne, CI,Hu~N;106
95.0 to 105.0% of the stated amount.
Cany ont all thefoUowing procedures in thedark orunder long
wa"elength light (greater than 420 nm). Prepare solutions
immediately before useand protect them from light.

MOBILE PHASE

40 volumes of ethylacetate and 60 volumes of cydohexane.

SYSTEM SUITABIUTY

The test is not validunless the chromatogram obtainedwith
solution (3) appears as a single spot.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in positionand size to thatin the
chromatogram obtainedwith solution (2).

B. In the Assay, Ute chromatogram obtained with solution
(1) shows a peakwith the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances·
Carty out the method for liquid chromatograp/ol,
Appendix Ill D, usjng the foHowing solutions.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to dimelhyl-2,6-dimelhyl-4
(2-nitrophenyl)pyridine- 3,5-di<arboxylate is not greater than
the area of the principal peak in the chromatogram obtained
with solution (3) (0.5%);

the area of any peakcorresponding to dimelhy/-2,6-dimethyl-4
(2-nierosophenyl)pyridine-3,5-di<arboxylate is not greater than
the area of the principal peakin the chromatogram obtained
with solution (4) (0.5%);

the area of any othersecondary peak is not greater thanthe
area of the principal peakin the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).

Disregard anypeakwith an area less than the area of the
principal peakin the chromatogram obtained wic:h solution
(6) (0.05%).

ASSAY
Carry out the method for liquid chromatography,
Appendix Ill D, using the following solutions.
(I) To a quantity of the powdered mixed contents of
20 capsules containing 50 mg of Nifedipine, add 15 mL of
methanol, dilute to 50 mL with methanol and filter. Dilute
I volumeof the resulting solutionto 5 volumes with the
mobile phase.
(2) 0.02% wlv nifedipine BPCRS in the mobile phase.

(3) 0.0003% wlv of nifedipine BPCRS, 0.0002% wlv of
dimelhyl-2,6-dimethyl-4-(2-nitrophenyl)pyridine-3,5
di<arboxylate BPCRS and 0.0002% wlv of dimethyl-2,6
dimet/olI-4-(2-nitrosophenyl)pyridine-3,5-dicarboxylate BPCRS in
the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

IDENTIFICATION
A. Carryout the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
20 mg of Nifedipine with 100 mL of a solution containing
equal volumes of dichloromethone and methanol and filter
(Whatman GF/C is suitable).

(2) 0.02% wlv of nifedipine BPCRS in equal volumes of
di<hloromethane and methanol.
(3) Equal volumes of solution (I) ana solution (2).

CHROMATOGRAPHIC CONDITIONS

SYSTEM SUiTABIUTY (a) Use as the coating silica gelFm (Merck silica gel 60 Fm
The test is not valid unless in solution (3): plates are suitable).

the resolution faaor between the peaks due to dimethyl-2,6- (b) Use the mobile phase as described below.
-- _diIDJ;thy!,'HZ.,nitCQph"!1yJ)py!idine:J,2,gicJ![!>!Lxy!!!~ and ----- (c) -AlfPly20 fIl;-ofe.chsolutioo:- - -- ------ - - -- -

d imethy1-2,6-dimethyl-4-(2-nitrosophenyl)pyridine-3,5-
dicarboxylate is at least 1.5; (d) Develop the plate to 15 em in an unsaturated tank.
the resolution factor between the peaks due to dimethyl-2,6- (e) After removal of the plate, dry in air and examine under
dimethyl-4-(2-nitrosophenyl)pyridine-3,5-dicarboxylate and ultra"iolellight (254 nm).
nifedipine is at least 1.5.

DETERAUNATION OF CONTBNT

Calculate the content of Cl1HISN206in the capsules using
the declared content of C.,H,aN,O. in nifedipine BPCRS.

lMPiliurIES
The impurities limitedby the requirements of this
monograph include those listed underNifedipine.
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(I) Shake a quantity of the powdered tablets containing
50 mg of Nifedipine in 15 mL of methanol, dilute to 25 mL
with merhanoi and filter. Dilute 1 volume of the resulting
solutionwith 1 volumeof the mobile phase.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase and dilute 1 volume of the resulting solutionto
5 volumes with the mobile phase.
(3) 0.0005% w/v of dimethyl-2,6-dimethyl-4-(2-nitropheny/)
pyridine-3,5-dicarooxylate BPCRS in the mobile phase.

(4) 0.0005% w/v of dimethyl-2,6-dimethyl-4-(2-niJrosopheny/)
pyridine-3,5-dicarooxy/ate BPCRS in the mobile phase.

(5) Dilute I volume of solution (I) to 100 volumes with the
mobile phase and dilute 1 volume of the resulting solution
wilh J volume of solution (3) and I volume of solution (4).

(6) Dilute I volume of solution (2) to 4 volumes with the
mobilephase.
CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with octadecy/silyl silica gelfor chromatagraphy (5 pm)
(Lichtosorb RPI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 235 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

9 volumes of acetonitrile, 36,volumes of methanol and
55 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless in the chromatogram obtained
with solution (5):

the resolution factor between the peaks due to dimethyl-2,6
dimethyl-4-(2-nitrophenyl)pyridine-3,5-dicarboxylate and
dimethyl-2,6-dimethyl-4-(2-nitrosophenyl)pyridine-3,5
dicarboxylate is at least 1.5;
the resolution factor between the peaks due to dimethyl-2,6
dimethyl-4-(2-nitrosophenyl)pyridine-3,5-dicarboxylate and
nifedipine is at least 1.5.

LI~Ui's

In the chromatogram obtainedwith solution (1):

the area of anypeak corresponding to dimethyl-2,6-dimethyl
4-(2-nitrophenyl)pyridine-3,5-dicarboxylate is not greater
than the area of the principal peak in the chromatogram
obtained with solution (3) (05%);

the area of anypeak corresponding to dimethyl-Zti-dimethyl
4-(2-nitrosophenyl)pyridine-3,5-dicarboxylate is not greater
than the area of the principal peak in the chromatogram
obtained with solution (4) (0.5%);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%); .

the sum of the areas of any other secondary peaks is not
greater than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(6) (0.05%).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix III D.

2022

(I) Scratch the film coating on 10 whole tablets, add
450 mL of methanol, mix with the aid of ultrasound until
completely disintegrated, add sufficient mahand to produce
500 mL and filter. Dilute a volume of the resulting filtrate
with sufficient mobile phase to produce a solution containing
0.02% wlv of Nifedipine.

(2) 0.02% w/v of nifed;p;ne BPGRS in the mobile phase.

(3) 0.0003% wlv of nifed;p;ne BPGRS, 0.0002% wlv of
dimethyl-2, 6-dimethyl-4-(2-nilrOjJhenyQpyridine-3,5
dkarooxylate BPCRS and 0.0002% w/v of dimethyl-2,6
dimethyl-4-(2-nitrosophenyl)pyridine-3,5-dicarl>oxy/ate BPGRS in
the mobile phase.

CHROMATOGRAPHIC CONDiTIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unlessin the chromatogram obtained
with solution (3):

the resolution factor between the peaks due to dimethyl-2J6

dimethyl-4-(2-nitrophenyl)pyridine- 3,5-dicarboxylate and
dimethyl-2,6-dimethyl-4-(2-nitrosophenyl)pyridine-3,5
dicarboxylate is at least 1.5;
the resolution faaor between the peaks due [0 dimethyl-2,6
dimethyl-4-(2-nitrosophenyl)pyridine-3,5-<1icarboxylate and
nifedipine is at least 1.5.
DETERMINATION OF CONTENT

Calculate the content of C17H18N:z06 in the tablets using the
declared content of C17H1sN20.in nifedipine BPGRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed under Nifedipine.

Nimodipine Infusion
Nimodipine Intravenous Infusion

Action and use
Calcium channel blocker.

DEFINITION
Nimodipine-iDfusfon·is -aslerile-sofution-contauung-
Nimodipine in a suitable aqueous alcoholic solvent. It is
supplied as a ready-to-use solution.
The infusion complies with me requirements Slated under
Parenteral Preparations and with thefolWwing requirements.

Content of nimodipine, CZ1H:z~:z07
95.0 to 105.0% of the stated amount.

Cany ou' thefollowing procedures protectedfrom light or under
long-wavelength ligh, (greater than 420 nm). Prepare the
solutWns immediately before use and protect them from light

IDENTIFICATION
A. Carry out the method for 'hin-Iayer chromawgraphy,
Appendix III AJ using the following solutions.
(I) Extract a volumeof the infusion containing 4 mg of
Nimodipinewith 4 mL of dichloromethane anduse the
dichloromethane layer.
(2) 0.1% w/v solution of nimodipine BPGRS in
dkhloromethane. .

(3) A mixture of equal volumes of solution (I) and
solution (2).
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CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm (Merck HPTLC silica gel
60 F254 plates are suitable).

(b) Use the mobile phase as described below.
(c) Apply 10 ~L of each solution as bands.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allowit to dry in air and
examine under ultraviolet light (254 nm). Spray the plate with
a freshly prepared 0.1 % wlv solution of
2,6-dichloroquinonuhfon"miJe in 81hanol and heat at 1100 for
about 3 minutes.

MOBILE PHASE

40 volwnes of ethylaalate and 60 volumes of cydohexane.

CONFIRMATION

The bandsdue [Q nimodipine are brownish-green to bluish
green.

The principal hand in the chromatogram obtained with
solution (I) corresponds to that in the chromatogram
obtained with solution (2).

The principal band in the chromatogram obtained with
solution (3) appears as a single compact band.
B. In the Assay, the principal peak. in the chromatogram
obtained withsolution (1) has the sameretention timeas the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinity
pH, 6.0 to 7.5, Appendix V L.

Bacterial endotoxlas
The endotoxin limit concentration is 5.0 IU permL,
Appendix XN C.

Related substances
Carry out the methnd for liquid chromatography,
Appendix ill D, using the following solutions.

(I) Dilute a volumeof the infusion) if necessary, with absolute
ethanol, to contain0.02% wlv of Nimodipine.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase and dilute 2 volumesof this solution to

10 volumeswith the mobile phase.
..(3)o.oo<H%i;/v oTiiiinOdiPine!mpun,y-ilBPG]/Smaiii-.lule

ethanol.
(4) 0.0001% wlv each of nimodipine Bl'CRS and nimodipine
impurity A Bl'CRS in absolute ethanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.0 mm) packed
with ocrade<ylsilyl fl1.ea gelfor chromatography (5 pm)
(Lichrospher RP-18 is suitable).

(b) Use isocratic elution and the mobilephasedescribed,'
below.

(c) Use a flowrateof 1.5 mL perminute.
(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 235 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

12 volumes of tu:e«mim"le, 24 volumes of letrahydrofuran and
64 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution factor between the peaks due
to nimodipine and nimodipine impurity A is at least 1.5 and

Nimodipine Preparations 111-1085

the symmetry factorof the peakdue to nimodipine is not more
than 2.0.

LIMITS

In the chromatogram obtained with solution (I):
the area of any peak corresponding to nimodipine impurity A
is not greater than the area of the principal peak in me
chromatogram obtained with solution (3) (0.5%);
the area of any othersecondary peak is not greater thanthe
area of the principal peakin the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of any secondary peaksother thanany
peakcorresponding to impurity A is not greater than
2.5 timesthe area of the principal peakin the chromatogram
obtained with solution (2) (0.5%).

Disregard any peakwith an area less than0.25 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Carry out the methodfor liquid chromatography)
Appendix ill D, using the following solutions.
(1) Dilute a volume of the infusion, if necessary, with absolute
ethanol, to producea solutioncontaining 0.02% wlv of
Nimodipine.
(2) 0.02% wlv of nimodipine Bl'CRS in absolute ethanol.
(3) 0.0001% wlv each of nimodipine Bl'CRS and nimodipine
impurity A BPCRS in absolute elhanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUiTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution faaor between the two
principal peaks is at least 1.3 and the """meny factor of the
peakdue to nimodipine is not more than 2.0.

DETERMINATION OF CONTENT

Calculate the content of CzIH2~207 in the infusion using
the declared contentof C21H2~207 in nimodipine BPCRS.

STORAGE
·Nimodipinelnfusionshould be protectedfrom ligbt.-
It shouldnot be allowed to come into contactwithpolyvinyl
chloride (PVC).

IMPURITIES
The impurities limited by the requirements of this
monograph include those listedunderNimodipine.

Nimodipine Tablets
Action and use
Calcium channel blocker.

DEFINITION
Nimodipine Tablets contain Nimodipine. They are coated.
The tablets oomply with the requirements statedunderTablets and
with thefollowing requirements.

Content of nimodiplne,C21H,,N,O,

95.0 to 105.0% of the statedamount.
Carryout thefollowing procedures protected from lightor under
long-wavelength light (greater than 420 nm). Prepare solutions
immediately before we and protect themfrom lighe
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IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(1) Shakea quantity of the powdered tablets containing
60 mg of Nimodipine with 10 mL of ethylacetate for
15 minutes, centrifuge and use the supernatant liquid.
(2) 0.6% wlv solution of nimodipine BPCRS in ethyl acetate.
(3) A mixture of equal volumes of solution (I) and
solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel precoated plate (Merck HPTLC silica gel
60 F254 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to IS em.

(e) Afterremoval of the plate, dry in airand examine under
ulrraviolet light (254 nm). Spray the plate with a freshly
prepared 0.1% w/v solution of 2,6-dichloroquinonechlorimick in
ethanol and heat at 110° for about 3 minutes.

MOBILE PHASE

40 volumes of ,lhyl acetate and 60 volumes of cydohexane,

CONFIRMATION

The spot due to nimodjpine is greyish-violet.
The principal spot in the chromatogram obtainedwim
solution (1) corresponds in positionand colour to that in the
chromatogram obtained with solution (2).
The principal spot in the chromatogram obtainedwith
solution (3) appears as a single, compactspot.
R In the Assay, the principal peakin the chromatogram
obtained with solution (1) has me same retention time as the
principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissohm"on lese fiyr tablets and capsuks,
Appendix xn BI.

TEST CONDITIONS

---- -- {arUseApparafus 2;fotatmg tlfepaddle-at-7S-revolutions
per minute.
(b) Use 900 mL of acetate buffer pH 4.5 prepared as
described below containing 0.3% wlv of sodium dodecyl sulfate
at a temperature of 370

, as the medium.
Prepare the buffer solution by dissolving 0.299 g of sodium
acetate in 50 mL of water, add 0.174 g of glacial acetic acid
and dilute to 100 mL with water.

PROCEDURE

(1) After 30 minutes withdraw a 10 mL sample of the
mediumand filter. Measure the absorbance of the filtrate,
suitably diluted with the dissolution medium if necessary, at
me maximum at 340 run, Appendix II B using dissolution
mediumin the reference cell.
(2) Measure the absorbance of a suitable solution of
nimodipine BPCRS using the dissolution medium in the
reference cell.

DETERtWNATION OF CONTENT

Calculate the total content of nimodipine, C21Hz~Z07' in
the mediumfrom the absorbances obtained and using the
declared content of Cz1Hz6Nz07 in nimodipine BPCRS.
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LIMITS

The amount of nimodipine released is not less than 85% of
the stated amount.

Related substances
Carry out the method for liquid chromatography,
AppendixIII D, using the following solutions.
(I) Add 50 mL of methanol to a quantity of the powdered
tablets containing 60 mg of Nimodipine,mix with the aid of
ultrasound for 5 minutes, add sufficient methanol to produce
100 mL, centrifuge and use the supernatant liquid.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobilephase and dilute 2 volumes of this solution to
10 volumes with the mobile phase.
(3) 0.0003% wlv of nimodipine impurity A BPCRS in the
mobilephase.
(4) 0.0002% wlv each of nimodipine BPCRS and nimodipin,
impurity A BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with oaad,cylsilyl silica gelfor chroma",graphy (5 urn)
(Lichrosorb RP-18 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flowrate of 1.5 mL per minute.
(d) Use a colwnn temperature of 40°.

(e) Use a detectionwavelength of 235 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

13 volumesof aceuminite, 26 volwnes of letrahydrofuran and
60 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution factor betweenthe peaksdue
to nimodipine and nimodipine impurity A is at least 1.5 and
the symmetry factorof the peak due to nimodipine is not more
than 2.0.

LIMITS

In the chromatogram obtained with solution (1):

--the area-of-anypeak- corresponding- tc-nimodipine-impurity A
is not greater than the area of the principal peakin the
chromatogram obtainedwith solution (3) (0.5%)j
the area of any other secondary peak is not greater thanthe
area of me principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks otherthanany
peakcorresponding to impurity A is not greater than
2.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.5%).

Disregard anypeak with an area less than0.25 times the area
of the principal peakin the chromatogram obtained with
solution (2) (0.05%).

. ASSAY

Weigh and powder 20 tablets. Carry out the method for
liquidchroma",graphy, Appendix III D, using the following
solutions.
(I) Add 50 mL of methQnol to a quantity of the powdered
tablets containing 60 mg of Nimodipine, mix with the aid of
ultrasound for 5 minutes) add sufficient methanol to produce
100 ml., centrifuge and use the supernatant liquid.
(2) 0.06% wlv of nimodipine BPCRS in merhanol.

J
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
nitrazepam and clonazepam is at least 1.3.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than 1.8 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.8%);

the area of any peak corresponding to impurity B is not
greater man 3.2 times the area of the principal peak in the
chromatogram obtained with solution (2) (3.2%);

the area of any other secondary peak is not greater than half of
the area of the principal peak in the chromatogram obtained
with solution (2) (0.5%);

principal peak in me chromatogram obtained with
solution (2).

TESTS
Carry out the following tests protected from light.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Shake a quantity of the oral suspension containing 5 mg
of Nitrazepam with 60 mL of acetonitrile, add sufficient
acetonitrile [Q produce 100 mL and filter.

(2) Dilute 1 volume of solution (I) to 100 volumes with
acetonitn1e.

(3) 0.01 % wlv of nitraeepam BPCRS and 0.0002% wlv of
donazepam BPCRS in acetonitrile.
(4) Dilute I volume of solution (2) to 10 volumes with
acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.0 mm) packed
with octylsilyl silica gelfor chromatography (5 urn) (Licrospher
RP8 is suitable) and a stainless steel guard column
(4 mm x 2 nun) packed with oCly/si1y1 silica gelfor
chromatography (5 pm) (Phenomenex C8 is suitable) .

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL pee minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 270 nm.

(I) Inject 10 ul, of each solution.

MOBILE PHASE

Moln7e phase A 0.05M sodium dihydrogm onhophosphate,
adjusted to pH 3.0 with orrhophosphori< acid.

Mobile phaseB 20 volumes of mobile phase A and
80 volumes of aeeumitrik.
When the chromatograms are recorded under the prescribed
conditions the retention times relative to nitrazepam
(retention time about 9 minutes) are: impurity A, about J.3
and impurity B, about 1.6.

(3) 0.0002% wlv of nimodipine BPCRS and 6.0002% wlv of
nimodipine impuniy A BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due.
to nimodipine and nimodipine impurity A is at least l.5, and
the symmetry faaor of me peak due to nimodipine is not more
than 2.0.

DETERMINATION OF CONTENT

Calculate the content of C21H26~h07 in the tablets using the
declared content of C21H2~207 in nimodipine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Nimodipine.

Nitrazepam Oral Suspension.."
Action and use
Benzodiazepine.

DEFINITION
Nitrazepam Oral Suspension is a suspension of Nitrazepam
in a suitable flavoured vehicle.

The oralsuspension complies with the requirements stated under
Oral Liquids and with thefollowing requirements.

Content of nitrazepam, CuHuN303

90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Shake a quantity of the oral suspension containing
2.5 mg of Nitrazepam with 10 rnL of acetonitrile, centrifuge
and use the supernatant liquid.

(2) 0.025% wlv of nitrazepam BPCRS it/ methanol.
(3) 0.025% wlv each of nioaeepamBPCRS and

l/iazepam-BPCRSiil-itiiihinwl.----- - -- - ---- --

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.

(b) Use the mobile phase as described below .

(c) Apply 10 ~L of each solution.

(d) Develop the plate to IS cm.

(e) After removal of the plate, dry in air, spray with dilute
potassium iodobismuthate solution and examine in daylight.

MOBILE PHASE

5 volumes of concentrated ammonia, 10 volumes of methanol
and 85 volumes of ethyla«tate.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the

Time
(Minufes)

0->3
3-ioiO
10----)20
20----)22
22----)30

MobUe phase
- -A-(% v/vr --

55
55----))7

37

37----)55
55

Mobile phase
- B(% Y1vI

45
45----)63

63
63->45

45

Comment

isocratic
linear gradient

isocratic

linear gradient

re-equllibration
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the sum of the areas of all secondary peaks is not greater than
6 times me areaof the principal peakin the chromatogram
obtained with solution (2) (6%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtainedwith solution
(4) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendixill D, using the following solutions.
(1) Add a weighed quantity of the oral suspension containing
12.5 mg of Nitrazepam to 25 mL of water, extract with three
50-mL quantities of ch/orofonn, filtering each extract through
phase-separating paperand add sufficient chloroform to
produce 200 mL

(2) 0.00625% wlv of nierazepam BPCRS in chloroform.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with silica gelfor chromatography (5 urn) (lichrosorb or
Partisil is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of2 mLper minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of254 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

10 volumes of absolute ethanol and 90 volumes of n-hexane.
Under the prescribed conditions the retention timeof the
peak due to nitrazepam is about 8 minutes.

DBTERMINATION OF CONTENT

Determine the weight per mL of the oralsuspension,
Appendix V G, and calculate the content of ClsHllN303,
weightin volume, using the declared content of CI5HllN303
in nirrazepam BPCRS.

STORAGE
Nitrazepam OralSuspensionshould be protected from light.

IMPURITIES
The impurities limitedby the requirements of this

-- --monograph include thoselisted urtderNitrazepam;

Nitrazepam Tablets
Action and use
Benzodiazepine,

DEFINITION
Nitrazepam Tablets contain Nitrazepam.
The tablers comply with the requiremenu stated under Tablets and
with thefollowing requirements,

Content ofNitrazepam, Cl sHIIN30 3

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 30 mg
of Nitrazepam with 10 mL of aatone, filterand evaporate to
dryness. The infrared absorption spectrum of the driedresidue,
Appendix n A, is concordant with the referenu spectrum of
nitrazepam (RS 482).

TESTS
Carry out the foUowing tests protected from light.

2022

Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets and .:apsu"la,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL OfO.JM hydrochloric acid, at a temperature of
37°, as the medium,

PROCBDURE

(1) After45 minutes withdraw a sample of the medium and
measure the absorbance of a layerof suitable thickness of the
filtered sample, suitably diluted with the dissolution mediwn
if necessary, at the maximwn at 280 run, Appendix II B
usingO.lM hydrochloric acid in the reference cell.
(2)" Measure the absorbance of a suitable solution of
niuaeepam BPCRS using O.lM hydrochwric acid in the
reference cell.

DBTERM.INATION OF CONTENT

Calculate the total content cf nitrazepam, ClsHIIN303, in
the mediumfrom the absorbances obtained and using the
declared content OfClSHIINJ03 in nitrazepam BPCRS.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(1) Shakea quantity of the powdered tablets containing
25 mg of Nitrazepam with 10 mL of aatoniln·k, add
sufficient acewnitrile to produce 20 mL and filter.
(2) Dilute I volume of solution (I) to 100 volumes with
acetonitrile.
(3) 0.1 % wlv of nitrazepam BPCRS and 0.002% wlv of
donasepam BPCRS in acetonitrile.
(4) Dilute 1 volume of solution (2) to 10 volumes with
acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.0 mm) packed
with octy/silyl silica gelfor chromatography (5 um) (Iicrospher
RP8 is suitable).

(b) Use gradient elution and the mobile phase described
- below~--------- - ------ - - -- --- - --

(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detectionwavelength of 270 nm.
(!) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.05M sodium dihydrogen onhophosphate,
adjusted to pH 3.0 with onhopho,phoric acid.

Mobile phase B 20 volumes of mobile phase A and
80 volumes of acewnilrik.
When the chromatograms are recorded under the prescribed
conditions the approximate retention time of nitrazepam is
about 9 minutes. The retention times relativeto nitrazepam
are clonazepam, about 1.1; impurity A, about 1.34;
impurity B, about 1.58.
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Time Mobile phase Mobile phase Comment
(Minutes) A (% vlv) B (% v/v)

0-73 55 45 isocratic

3->10 55->37 45->63 linear gradient

1O--J>20 37 63 isocratic

20--)22 J1~5S 63---)45 linear gradient

22~30 55 45 re-equilibratlon

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
nitrazepam and clonazepam is at least 1.3.

LIMITS

In the chromatogram obtained with solution (1):

me area of any peak corresponding to impurity A is not
greater than 0.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%)j

the area of any peak corresponding to impurity B is not
greater than 0.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%)j

the area of any other secondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the swn of the areas of all secondary peaks is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (I %).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Unlfonnlty of content
Tablets containing the equivalent of less than 2 mg and/or
less than 2% w/w of nitrazepam, comply with the
requirements stated under Tablets using the following
method of analysis. Carry out the method for liquid
chromatogrophy, Appendix III D, using the following
solutions.

(1) Disperse one tablet with 30 mL of autonitrile with the aid
of ultrasound, add sufficient acetonitrile to produce 50 mL
and filter. Dilute the filtrate, if necessary, to produce a
solution containing 0.01 % wlv of Nitrazepam.

- (-2)0,01% wlv of-nitrazepomBPCRS in acetoniuile.

(3) 0.01 % wlv of niuaeepam BPCRS and 0.002% w/v of
donazepamBPCRS in acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.0 mm) packed
with o,ty/siIY/ silica gelfor chromatography (5 pm} (Licrospher
RP8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 40'.

(e) Use a detection wavelength of 270 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

35 volwnes of acetoniuile and 65 volwnes of 0.05M sodium
dihydrogen orthophosphate, previously adjusted to pH 3.0 with
orthophosphori< arid.

SYSTEM SUITABll.ITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
nitrazepam and clonazepam is at least 1.3.
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DETERMINATION OF CONTENT

Calculate the content of CJjHIIN30j in each tablet using
the deciared content of Cl5HllNjOj in nitrazepam BPCRS.

ASSAY
For tablets containing less than 2 mg ancflor less than
2% wlw of N#razepam
Use the average of the 10 individual results obtained in the
test for Uniformityof content.

For tablets containing 2 mg or more and 2% wIw or
more ofNitrasepam
Weigh and powder 20 tablets. Cany out the method for
liquid chromatogrophy, Appendix III D, using the following
solutions.

(I) Shake a quantity ofpowdered tablets containing 5 mg of
Nitrazepam with 30 mL of aceumioite, add sufficient
acetonitrile to produce 50 mL and filter.

(2) 0.01% wlvof ninazepom BPCRS in acetonitrile.
(3) 0.01% wlv of nitrazepam BPCRS and 0.002% wlv of
clonazepam BPCRS in acetonitrile.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Uniformity
of content may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
nitrazepam and cJonazepam is at least 1.3.

DETERMINATION OF CONTENT

Calculate the content of C15HuNj03 in the tablets using the
declared content of C15HIINjOj in nitrazepam BPCRS.

STORAGE
Nitrazepam Tablets should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Nitrazepam.

Nitrofurantoin Oral Suspension
ActioD-anduse
Antibacterial.

DEFINITION
Nitrofurantoin Oral Suspension is a suspension of
Niuofurantoin in a suitable flavoured vehicle.

Nitrofurantoin OralSuspension should not bediluted.
The oralsuspension romplies with the requirements statedunder
Oral Liquidsand with thefollowing requirements.

Content of nitrofurantoin, C8H~..05
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix 11B, in the range 300 to
400 om, of the final solution obtained in the Assay exhibits a
maximum at 367 run.

E. Dissolve 5 mg of the residue obtained by centrifuging a
quantity of the oral suspension containing 50 mg of
Nitrofurantoin in 5 mL of O.IM sodium hydrol'ide. A deep
yellow solution is produced, which changes to deep orange
red.
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ASSAY
Carry out the following procedure in subdued light. To a
weighed quantity containing 30 rng of Nitrofurantoin add, in
successive small volumes, 50 mL of dimethylfonnamide,
stirring well between each addition. Continue stirring until
the sample is completely dissolved and dilute to 500 mL with
an aqueous solution containing 1.8% wlv of sodium acetate
and 0.14% vlv ofglacial acetic acid. Dilute 10 mL of this
solution to 100 mL with the sodium acetate-acetic acid
solution and measure the absorbance of the resulting solution
at the maximum at 367 run, Appendix II B, using in the
reference cell a 1% vJvsolution of dimelhyljonnamide in the
sodium acetate-acetic acid solution. Calculate me content of '
C,H.N.O, taking 765 as the value of A(I%, 1 em) at the
maximum at 367 nm. Determine me weight per mL of the
oral suspension, Appendix V G, and calculate the content of
C8H~405' weight in volume.

STORAGE
Nitrofurantoin Oral Suspension should be protected from
light.

Nitrofurantoin Tablets
Action and use
Antibacterial.

DEFINITION
Nitrofuramoin Tablets contain Nitrofurantoin.

The tablets complywi,h the requirements stated underTablets and
W1ih 'he following requirements.

Content of nitrofurantoin, C8H~40S
90.0 to 110.0% of the stated amount.

IDENTIFICATION
The light absorption, Appendix II B, in the range 220 to
400 om of the final solution obtained in the Assay exhibits
two maxima, at 266 om and 367 nm,

Related substances
Carry out the method for thin-layer chromatography,
Appendix m A, using sililagelHFz54 as the coating
substance and a mixture of 10 volumes of memanoland
90 volumes of nitromethane as the mobile phase. Apply
separately 10 the plate 10 flL of each of the following
solutions. For solution (1) shake a quantity of the powdered
tablets containing 0.1 g of Nitrofurantoin with 10 mL of a
mixture of 1 volume of dimethylformamide and 9 volumes of
aawne and filter. For solution (2) dilute 1 volume of solution
(1) £0 100 volumes with acetone. After removal of the plate,
allow it to dry in air, heat at 100° to J05° for 5 minutes and
examine under ultraviole, ligh, (254 nm). Spray the plate with
phenylhydrazine hydrochloride solution and heat it at 1000 to
1050 for a further 10 minutes. By each method of
visualisation, any secondary spot in the chromatogram
obtained with solution (1) is not more intense than the spot
in the chromatogram obtained with solution (2) (1%).

ASSAY
Carry out the following procedure in subdued ligbt. Weigh
and powder 20 tablets. To a quantity of the powder
containing 0.12 g of Nitrofurantoin add 50 mL of
dimethylfonnamide, shake for 5 minutes, add sufficient water
to produce 1000 mL and mix. Dilute 5 mL to 100 mL with
a solution containing 1.8% wlv of sodium acetate and
0.14% vlv of glacial acetic add and filter. Measure the
absorbance of the filtrate at the maximum at 367 om,
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Appendix II B, using the sodium acetate-acetic acid solution
in the reference cell. Calculate the content of CaH6N405
taking 765 as the value of A(l%, ! em) at 367 run.

STORAGE
Nitrofurantoin Tablets should be protected from light.

Nizatidine Infusion
Nizatidine Intravenous Infusion

Action and use
Histamine H 2 receptor antagonist; treatment of peptic ulcer.

DEFINlTION
Nizatidine Infusion is a sterile solution comaining Nizatidine.
It is prepared by diluting Nizatidine Sterile Concentrate with
a suitable diluent in accordance with the manufacturer's
instructions.

The infusion complies with the requiremenu statedunder
Parenteral Preparations.

NIZATIDINE STERILE CONCENTRATE
DEFINITION
Nizatidine Sterile Concentrate is a sterile solution of
Nizatidine in Water for Injections.

Theconcentrate complies with the requirements for Concentraus
for Injeuions or Infusions statedunderParenteral Preparations
and wi,h the following requirements.

Content of nizatldine, C. ZH2.Ns01S.z

95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A clear, colourless to yellow solution that darkens on storage.

IDENTIFICATION
Shake a volume of the concentrate containing 50 mg of
Nizatidine with 10 mL of dichloromethane for 5 minutes.
Filter the dichloromethane layer through anhydrous sodium
sulfate and evaporate the filtrate to dryness on a rotary
evaporator at 40°. Cool the residue in a refrigerator for
15 hours and, ifnecessary, induce crystallisation by
scratching the wall of the container with a glass rod.
The infrared absorption spectrum of the dried residue,
Appendix II A, is concordant with the reference spectrum of
nizatidine (RS 41(J).

TESTS
Acidity or alkalinity
pH of the concentrate diluted with water to contain 1.0% wlv
of Nizatidine, 6.0 to 8.0, Appendix V L

Colour of solution
Dilute the concentrate with waterto produce a solution
containing 1.0% w/v of Nizatidine. The absorbance of the
solution at 410 nrn, Appendix II B, is not more than 0.40
determined using water in the reference cell.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(1) Dilute the concentrate with mobile phase A to produce a
solution containing 05% w/v of Nizatidine.

(2) Dilute 1 volume of solution (I) 10 100 volumes with
mobile phase A.

(3) 0.005% w/v of nizaridine EPCRSand 0.005% wlv of
nizatidine impurily F EPCRS in mobile phase A.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with tJCUll!«yfsilyi SIlica gelfor chromatography (5 pm) (Supelco
LC-18-DB and Kromasil CI8 are suitable).

(b) Use gradient elutionand the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(f) Inject 20 ~L of each solution.

Mobile phase A Dissolve 5.9 g of ammonium acetale in
760 mL of water, add I mL of di.urylamine and adjust the
pH to 7.5 with6M acetic add (solutionA). Prepare a mixture
of 24 volumes of methanol and 76 volumes of solution A.
iWobiJe phase B SO volumes of methanol and 50 volumes of
solution A.

Time Mobile phase A Mobile phase B
(minutes) % vlv % vlv

0-3 100 0
3 - 20 100 ~ 0 o~ 100
20- 45 0 100

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (2), the retention rime of Nizatidineis between
10 and 20 minutes and the symmetry f(U;tQT' of the peak due to
Nizatidineis not greater than2.0.
The test is not valid unless, in the chromatogram obtained
with solution (3), the reso/ulionfac«>r between the peak due to
Nizatidine (first peak) and Nizatidine impurity F (second
peak) is at least 2.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeakwith a relative retention time of about
0.7 (impurity E) is not greater than twice the area of the
principal peakin the chromatogram obtainedwith solution
(2) (2%);

jhe .area of anypeak correspondingJQ impurity F is not
greater than the area of the principal peakin the
chromatogram obtained with solution (3) (I%);
the area of any othersecondary peak is not greater than
0.3 times the area of the principal peak in me chromatogram
obtained with solution (2) (0.3%);

the swn of the areas of all the secondary peaks is not greater
than 3.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (3.5%).

Disregard anypeakwith an area less chan 0.05 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Carry OUI the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Dilute the concentrate with mobile phase A to produce a
solutioncontaining 0.03% wlv of Nizatidine.
(2) 0.03% wlv solution of nizatidine EPCRS in mobile
phase A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances maybe used.
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SYSTEM SUlTABlLlTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the symmetry foetor of the peak due 10
Nizatidine is not greater than 2.0.

DETERMINATION OF CONTENT

Calculate the content of CI2H21Ns02S2 in the concentrate
using the declared content of CI2H21Ns02S2 in
nizatidineEPCRS.

STORAGE
NizatidineSterile Concenrrare should be protected from
light.

Noradrenaline Injection I Norepinephrine
Injection
Action and use
Alpha-adrenoceptor agonist.

DEFINITION
Noradrenaline Injectionis a sterile solution of Noradrenaline
Acid Tartrate. It is eithersupplied as a ready-to-use solution
or prepared immediately beforeuse by diluting
Noradrenaline Sterile Concentrate with Sodium Chloride and
Glucose Intravenous Infusionor with Glucose Intravenous
Infusion (5.0% wlv) in accordance with the manufacturer's
instructions.
The inj«tion complies with therequirements eaud under
Parenteral Preparations.

W1len supplied as a ready-w-use solution, the injeetion complies
with thefollowing requirements.

Content of noradrenaline acid tartrate, CaHuN03,

C.,H.O"H,O
90.0 to 110.0% of the stated amount.

CHARACTERISTICS
A colourless liquid.

IDENTIFICATION
A. In the Assay, the chromatogram obtainedwithsolution
(I) shows a peak with the same retention time as the
principal peak in the chromatogram obtain-ed with
solution (2).

B. Mix a vohune of the solution containing 1 mg of
Noradrenaline Acid Tartrate with 10 mL of phthalate buffer
pH 3.6, add 1 mL of 0.05M iodine, allow to standfor
5 minutes and add 2 mL ofO.1Msodium thiosulfate; not more
thana veryfaint red colour is produced. Repeat the test
using phosphate bufferpH 6.6; a strong reddish violet colour is
produced.

TESTS
Acidity
pH, 3.0 to 4.6, Appendix V L.

Adrenaline
Carryout the method for liquidchromatography,
Appendix m D, using the following solutions.
(I) Use the injection diluted, if necessary, to contain
0.020% wlv of Noradrenaline Acid Tartrate.

(2) 0.0002% wlv of adrenaline acid tartrate BPCRS in the
mobile phase.

(3) 0.0002% wlv of adrenaline acid tartrate BPCRS and
0.0002% wlv of noradrenaline acid tartrate BPCRS in the
mobilephase.
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CHROMATOGRAPHIC CONDJTIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-capped o</adecylsi/yl mica gelfar chromatography
(5 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.
(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of 205 om.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

A solution containing 4.0 g of retramelhylammonium hydrogen
sulfate, 1.1 g of sodium he[Jlanesulfonale and 2 mL of
0.1M disodium edetate in a mixture of 950 mL of water and
50 mL of methanol and adjusting the pH to 3.5 with
1Msodium hydroxide.

SYSTEI\l SUITABILITY

The-test is not valid unless, in the chromatogram obtained
with solution (3), the resolution [actor between the two
principal peaks is at least 2.0.

UMITS

In me chromatogram obtainedwith solution (I) the area of
any peakcorresponding to adrenaline is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the'following solutions.
(1) Dilute the injection with the mobile phase, if necessary,
to produce a solutioncontaining 0.02% wlv of Noradrenaline
AcidTartrate.
(2) 0.02% wlv of noradrenaline acid /artrale BPCRS in the
mobile phase.
(3) 0.02% wlv of noradrenaline acid'arlmle BPCRS and
0.02% w/v of adrenaline acid tartraU BPCRS in themobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underthe test for
Adrenaline may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution/actor betweenthe two
principal peaks is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of C.HllNO"C,H,;O.,H20 in the
injection using the declared content of CgHIIN03,C4.H606,
H20 in noradrenaline acid 'arlmle BPCRS.

STORAGE
The ready-to-use solution should be protected from light.
IT the solution is brown, it should be discarded.

NORADRENALINE STERILE
CONCENTRATEINOREPINEPHINE
STERILE CONCENTRATE
DEFINITION
Noradrenaline Sterile Concentrate is a sterile, isotonic
solution containing Noradrenaline Acid Tartrate in Water for
Injections.
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Theconcentrate IXJmplies with therequirements for Concentrates
for Injections or Infusions statedunder Parenteral Preparations
and Wloch the following requirements.

Content of noradrenallne acid tarn-ate, CsHuN03,

C.H,;O.,H,O
90.0 to 110.0%of the stated amount.

IDENTIFICATION
A. In the Assay, the chromatogram obtained withsolution
(1) shows a peakwith the sameretention time as the
principal peakin the chromatogram obtained with
solution (2).

B. Mix a volume containing I mg of Noradrenaline Acid
Tartrate with 10 mL of phthalate blfffer pH 3.6, add I mL of
0.05M iodine, allow to standfor 5 minutes and add 2 mL of
O.IMsodium ,hiosul!auj not morethana very faint red colour
is produced. Repeat the testusingphosphate buffer pH 6.6;
a strongreddish violet colouris produced.

TESTS
Acidity
pH, 3.0 to 4.6, Appendix V L

Noradrenalone
DiJute the concentrate withO.OIM hydroch/mU acid to
producea solution containing 0.1% w/v of Noradrenaline
Acid Tartrate. The absorbance of the solution measured at
310 run, Appendix II B, is not greater than 0.17 (0.12%).

Adrenallne
Carry our the method for liquid chromatography,
Appendix III D, using the following solutions.

(1) Use the concentrate beingexamined diluted, if necessary,
to contain0.2%wlv of Norad.renaline Acid Tartrate.
(2) 0.002% wlv of adrenaline acidlarlm" BPCRS in the
mobile phase.
(3) 0.002% wlv of adrenaline acidlarlmleBPCRS and
0.002% w/v of noradrenaline add tartrate BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-capped OClad<0'isi1yl micagelfor chromatography
(5 pm) (Nucleosil C 18 is suitable).

(b) Use Isocradc elution and the mobile phase described
below.
(c) Use a flow rate of2 mLper minute.
(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of205 run.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

A solution containing 4.0 g of tetramethylammonium hydrogen
sulfale, 1.1 g of sodium he[Jlanesulfonare and 2 mL of
O.IM disodium <delate in a mixture of 50 mL of milhanoland
950 mL of waterand adjusting the pH '0 3.5 with 1M sodium
hydroxide.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution factor between the two
principal peaks is at least2.0.

liMITS

In the chromatogram obtained withsolution (1) the area of
anypeak corresponding to adrenaline is not greater thanthe
area of the principal peak in the chromatogram obtained with
solution (2) (1%).
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ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Dilute one volume of the concentrate beingexamined
with the mobile phase to produce a solution containing
0.02% wlv of Noradrenaline Acid Tartrate.
(2) 0.02% w/v of noradrenaline add tartrale BPCRS in the
mobile phase.
(3) 0.02% wlv of adrenaline acid tartrate BPCRS and
0.02% wlv of noradrenaline add tartrate BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under the test for
Adrenaline may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaks is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of CaHuNO),C4H606,H20 in the
concentrate using the declared contentof CsHu N0 3J

C"H606JH20 of noradrenaline acid tartrate BPCRS.

STORAGE
Noradrenaline SterileConcentrate shouldbe protected from
light. If thesolution is brownit shouldbe discarded.

Norethisterone Tablets
Action and use
Progestogen.

DEFINITION
Norethisterone Tablets containNorethisterone.
The tablets comply with rhe requirements statedunder Tablets and
with thefollowing requirements.

Content of norethisterone, C2oH2602
90.0 to 110.0% of the stated amount.

IDENTIFICATION
-- - -

Carry out the method for thin-layer chromatographYJ
Appendix III AJ using the following solutions.
(I) Crush one tablet in sufficient ethanol (96%) to produce a
final solutioncontaining approximately 0.035% w/vof
Norerhisterone, warm to 500 for 10 minutes, mix with the
aid of ultrasound, aUow to cool and centrifuge to obtain a
clearsupernatant liquid.
(2) 0.035% wlv of norethisterone BPCRS in ethanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coaring silica gel (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 10 em.

(e) After removal of the plate, dry in air, spray with a
mixture of 30 volumes of methanoland 70 volumes of sulfuric
acid and examine under ultravio/etlight (365 nm).

MOBILE PHASE

20 volumes of ethylacetate and 80 volumes of toluene.
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CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtained with solution (2).

TESTS
Uniformity of content
Tabletscontaining less than2 mg and/or less than2% w/w
ofNorethisterone comply with therequirements stated under
Tablets. using the following method of analysis. Carry out the
method for liquid chromatography, Appendix III D, using the
following solutions.
(I) Disperse one tablet in 2 mL of water with the aid of
ultrasound for 15 minutes, add sufficient methanol to produce
5 mL, centrifuge for 10 minutes and use the clear
supernatant liquid.
(2) 0.007% wlv of norethiuenme BPCRS in methanol (60"/0).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oaade<ylsilyl silica gelfor chromatography (I0 pm)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flowrateof I mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

28 volumesof waterand 72 volwnes of methanol.

DETERMINATION OF CONTENT

Calculate the contentof C:wH2602 in each tablet using the
declared contentof <4oH2602 in norethisterone BPCRS.

ASSAY
For tablets containing less than 2 mg and/or less than
2% wlw ofNorethlsterone
Use the average of the individual results determined in the
test for Uniformity of content.

Fur tablets containing 2 mg or more and 2% wit» or
more of Norethisterone
Weighandpowder 20 tablets..Carry out.the method for
liquidchromatography, Appendix III D, using the following
solutions.
(I) Mix a quantity of the powdered tablets containing 5 mg
ofNorethisterone in 10 mL of water with the aid of
ultrasound for 15 minutes, add sufficient methanol to produce
25 mL, centrifuge for 10 minutesand use the supernatant
liquid.

(2) 0.02% wlv of norethisterone BPCRS in methanol (60%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underUnifonnity
of contentmay be used.

DETERJ.\UNATION OF CONTENT

Calculate the contentof C20H260 2 in the tablets using. the
declared contentof C2oH.2602 in norethiuerone BPCRS.

STORAGE
Norethisterone Tablets should be protected from light.
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Norfloxacin Tablets
Action and use
Fluoroquinolone antibacterial.

DEFINITION
Norfloxacin Tablets contain Norfloxacin.

The tablets comply with the requirements statedunder Tablets and
wi,h thefollowing requirements.

Content ofnorfloxacin, Cl~18FN303
95.0 £0 105.0% of the stated amount

IDENTIFICATION
A Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions, protected from
light.

(I) Add 2 mL of waterto a quantity of whole tablets
containing 0.4 g of Norfloxacin and disperse with the aid of
ultrasound. Add J00 mL of a solution containing 50 volumes
of dichloromelhane and 50 volumes of a solution prepared by ,
adding 9 mL of hydrrxh/ori<: acid to 1000 mL of methanol.
Mix with the aid of ultrasound until a uniform suspension is
produced, add sufficient of the same solvent mixture to
produce 200 mL and centrifuge 25 mL of the final solution.

(2) Dissolve, with the aid of ultrasound, 50 mg of
notfioxacin BPGRS in 15 mL of a solution containing
50 volumes of dkhloromechane and 50 volumes of a solution
prepared by adding 9 mL of hydrrxhlori<: acid to 1000 mL of
methanol; add sufficient of the same solvent mixture to
produce 25 mL

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel GFZ54 precoated plate (Analtech plates are
suitable) which has been previously washed with methanol
and allowed to dry in air.
(b) Use themobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, allow it to dry in air and
examine under ultraviolet ligh, (254 nm and 365 nm).

MOBILE PHASE

8 volumes of water, 14 volumes of diethylamine, 20 volumes
ofiolUene~ 40volumes of dithJoromelhane arid 40-volumes of
methanol.

CONFIRMATION

By each method of visualisation, the principal spot in the
chromatogram obtained with solution (1) corresponds in
position and size to that in the chromatogram obtained with
solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissoludon
Comply with the dissolution testfor tablets and capsules,
Appendix XII BI. Carry out the procedure protected from
light.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 750 mL of an acetate buffer solution prepared in the
following manner, at a temperature of 37°, as the medium.
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Add 14.3 rnLofglacial acetic acid to 4500 mL of waterand
mix. Add slowly, with stirring, 2.5 mL of a 50% w/v solution
or sodium hydroxide and add sufficient water to produce
5000 mL. If necessary, adjust the pH to 4.0 with glacial acetic
acidor a 50% wlv solution of sodium hydroxide.

PROCEDURE

(I) After 30 minutes withdraw a sample of the medium, filter
and dilute the filtrate with sufficient of the dissolution
medium to give a solution expected to contain about
0.0016% wlv of Norfloxacin. Measure the absorbanu of this
solution, Appendix II B, at 313 nm using dissolution
medium in the reference cell.

(2) Measure the absorbance of a 0.0016% wlv solution of
norfloxacin BPCRS in the dissolution medium using
dissolution medium in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of norfloxacin, C.Ji.sFNJOJI in
the medium from the absorbances obtained and using the
declared content of C",HIl,FN,O, in norjloxacin BPCRS.

LIMiTS

The amount of norfloxacin released is not less than 80% of
the stated amount.

Related substances
Carry out the method for liqm'd chromatography,
Appendix ill D, using the following solutions, in 5 volumes
of acetonitrile and 95 volumes of waterpreviously adjusted to
pH 2.0 with orthophosphoric acid.
(I) Disperse a quantity of powdered tablets containing 0.2 g
of Norfloxacin in 250 ml., sonicate and dilute to 500 mL.
(2) Dilute I volume of solution (I) to 100 volumes. Further
dilute 1 volume of this solution to 10 volumes.

(3) 0.04% wlv of norf/oxacinfor system sui,ability EPCRS.

(4) 0.04% wlvof norf/oxacin for peak identijicalwn EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-eapped amidohexaduyfsilyl silica gelfor chromatography
(5 ~m) (Supelcosil LC-ABZ is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c)-Use a flow rate of-l-mL per minute.

(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 265 nm.

(l) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A wateradjusted to pH 2.0 with orthophosphoric
add.
Mobile phaseB aceranitrile.

Time (MInutes) Mobile phase A MobUe phll5e B Comment
r/.vtv) (%vlv)

ll-5 95 5 isocratic
5-7 95->93 5~7 linear gradient

7-10 93->87 7->13 linear gradient

10-15 87--+47 13->53 linear gradient

t5-2O 47->10 53->90 line1U' gradient

2ll-22 10 90 isocratic

22-23 10->95 90->5 linear gradient

23-26 95 5 re-equilibmlion

Use the chromatogram supplied with norfioxadn for sysrem
suitability EPCRS and the chromatogram obtained with

www.webofpharma.com



2022

reference solution (3) to identify the peaks due to impurities
A, E and H. Use the chromatogram supplied with norfloxadn
for peak identification EPCRS and me chromatogram obtained
with reference solution (4) to identify the peak due to
impurity K.

When the chromatograms are recorded under the prescribed
conditions me retentions relative (0 norfloxacin (retention
time, about 11 minutes) are: Impurity K, about 0.6;
Impurity E, about 0.97; impurity A, about 1.5; impurity H,
about 1.6.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between me peaks due to impurity A and
impurity H is at least 3.0j

the peah-to-oalley ratio is at least 5.0, where Hp is the height
above the baseline of the peak due to impurity E and Hv is
the height above the baseline of the lowest point of the curve
separating this peak from the peak due to norfloxacin.

LIMITS

In the chromatogram obtained with solution (1):

the areas of any peaks corresponding to impurities E or K are
not greater.than 1.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.15% each);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%);

the sum of me areas of aU the secondary peaks is not greater
than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromaUJgraphy, Appendix ill D, protected from light,
using the following solutions.

(I) Add 80 mL of the mobile phase to a quantity of the
powdered tablets containing 0.1 g of Norftoxacin and mix
with me aid of ultrasound for at least 5 minutes.

. - Addsufficieni oCthemobilephase to produci:200niL,mix
and dilute 10 volumes of this solution to 25 volumes with the
mobile phase.

(2) 0.02% wlv or norjl<>xacin BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 nun) packed
with end-capped octade<y/si/yl siJi<a gelfor chromaUJgraphy
(10 um) (Water.; ~Bondapak CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a now rate or 2 mL per minute.

(d) Use a colm temperature of 40°.

(e) Use a detection wavelength of 275 nm.

(/) Inject I0 ~L or each solution.

MOBILE PHASE

150 volumes of acetonitrile and 850 volumes of 0.1% vlv
onhophosphoric acid.
Precondition the column using O.OlM anhydrous sodium
dihydrogen onhophosphate, adjusted to pH 4.0 with
orthophosphon·c acid, at a flow rate of 0.5 mL per minute for
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8 hours. Equilibrate the column with die mobile phase for
about 30 minutes before starting die chromatography.

When the chromatograms are recorded under the prescribed
conditions, the retention time of norftoxadn is about
5 minutes.

SYSTEM SUITABILITY

The Assay is not valid unless the symmetry facsor of die
principal peak in the chromatogram obtained with solution
(2) is less than 2.0.

Inject solution (2) six times. The Assay is not valid unless the
relative standard deviation of the area of the principal peak is
at most 2.0%.

DETERMINATION OF CONTENT

Calculate the content of Cl~18FN303 in the tablets using
the declared content of C lc)IlSFN30j in nofioxacin BPCRS.

STORAGE
Norfloxacin Tablets should be protected from light and
moisture.

Norgestrel Tablets
Action and use
Progestogen.

DEFINITION
Norgestrel Tablets contain Norgestrel, They are coated.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of norgestrel.

The tablets comply with the requirements Slated under Tablets and
with the following requirements.

Content of norgestrel, C2tH2801
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method fer l~uid chromaUJgraphy,
Appendix III D, using the following solutions.

(I) To a quantity of the tablets containing 0.15 mg or
Norgestrel add 10 mL of methanol (80%), heat on a water
bathat cOO-for 10 minutes, shaking ocea-sionalIy, allow to
cool, dilute with methanol (8(P;{') to produce a solution
containing 0.00375% w/v of Norgestrel, mix and filter
through a membrane with a pore size of 0.45 urn.
(2) 0.004% wlv or rwrgestreJ BPCRS in methanol (80%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with ocUldecylsilyl silica gelfor chromatography (5 um) (Hypersil
ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of 242 nm.

(/) Inject 20 ~L or each solution.

MOBILE PHASE

Equal volumes of methanol and 1% w/v of gamma-eyclodextrin
in water.
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SYSTEM SUITABIUTY

The test is not valid unless, In the chromatogram obtained
with solution (2), the resolution between the peaks due to
levonorgestrel and dextronorgestrel is at least 1.0.

CONFIRMATION

The two principal peaks in the chromatogram obtained with
solution (J) have the same retention times as the peaks due
to levoncrgestrel and dextronorgestrel in the chromatogram
obtained with soiution (2).

B. In the test for Uniformity of content, the principal peak in
the chromatogram obtained with solution (1) has the same
retention time as the principal peak in the chromatogram
obtained with solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using me following solutions.

(i) Add 5 rnL of a mixture of equal volumes of methanol
(50%) to a quantity of the powdered tablets ccntajning
0.15 mg cf Norgestrel, mix with the aid of ultrasound for
30 minutes, stir vigorously for 15 minutes, centrifuge and use
the supernatant liquid.

(2) Dilute I volume of solution (I) to iOOvolumes with
methanol (50%).
(3) 0.004% wlv each of ethinylestradiol BPCRS and
norgestrel BPCRS in methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oaackcylsilyl silica gd jor chromatography (5 urn)
(Spherisorb ODS 2 is suitable).

(b) Use (socratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.2 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 220 nm.

(I) Inject 200 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of norgestrel.

MOBILE PHASE

100 -voIume-g ofmethanol, -240 volumes ofacetiiiliirileaild
500 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
ethinylestradiol and norgestrel is at least 12.

LIMITS

In the chromatogram obtained with solution (i):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (i%);

the sum of the areas of any such peaks is not greater than
twice the area ·of the principal peak in the chromatogram
obtained with solution (2) (2%).

Uniformity of content
Tablets containing less than 2 mg and/or less than 2% wlw
of Norgestrel comply with the requirements stated under
Tablets using the following method of analysis. Carry Out the
method for liquidchromatography, Appendix III D, using the
following solutions.

(i) To I tablet add 5 rnL of the mobile phase, heat on a
water bath at 60 0 for 15 minutes while shaking, disperse with
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the aid of ultrasound for 5 minutes, centrifuge and use the
clear supernatant liquid. Dilute, if necessary, with the mobile
phase to produce a solution containing 0.0015% wivof
Ncrgestrel.

(2) 0.00i5% w/v of norgestrel BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (i2.5 em x 4.6 mm) packed
with ocradecylsilyl silica gd for chromalCgraphy (5 urn) (Hypersil
ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.3 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 nm.

(I) .Inject 25 ~L of each solution.

MOBILE PHASE

Equal volumes of acetonitrile and water.

DETERMINATION OF CONTENT

Calculate the content of C2IH2a02 in each tablet using the
declared content of C21H2802 in norgescrel BPCRS.

ASSAY
Use the average of the individual results determined in the
test for Unifonnity of content.

Nortriptyline Capsules
Action and use
Monoamine reuptake inhibitor; tricyclic antidepressant.

DEFINITION
Nortriptyline Capsules contain Nortriptyline Hydrochloride.

The capsules ccmplywith the requirements statedunderCapsules
and with thefollowing "'Iuiremetlts.

Content of nortriptyline, C.,Hl1N
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the contents of the capsules

-containing-the-equivalent-of-5 -mg of-nortriptyline with
20 rnL of methanol and filter. To l rnL of the filtrate add
1 mL of a 2.5% wlv solution of sodium hydrogen carbonate,
1 mL of a 2% wlv solution of sodium periodate and 1 mL of a
0.3% wlv solution of potassium permanganale. Allow to stand
for 15 minutes, acidify with 1M suljinic add and extract with
iO rnL of 2,2,4-trimethylpentane. The light absotption of the
resulting solution, Appendix ITB, in the range 230 to
350 om exhibits a maximum only at 265 om.

B. Triturate a quantity of the contents of the capsules
containing the equivalent of 0.1 g ofnonriptyline with
10 mL of chlorofonn, filter and evaporate the chloroform.
Dissolve 50 mg of the residue in 3 mL of warm water, cool
and add 0.05 mL of a 2.5% wlv solution of quinhydrone in
methanol. A red colour develops (distinction from
amitriptyline).

c. The residue obtained in test B yields reaction A
characteristic of chlorides, Appendix VI.

TESTS
Dibenzosubercne
Carry out the method for thin-layer chromarography,
Appendix ill AJ using silita gel G as the coating substance
and a mixrure of 3 volumes of dielhy!am;ne, 15 volumes of

www.webofpharma.com



2022

erhyl acetate and 85 volumes of cyc/ohexane as Ute mobile
phase but allowing the solvent front to ascend 12 em above
the line of application. Applyseparately W the plate 5 IJL of
each of the following solutions. For solution (J) extract a
quantity of the contents of the capsules containing the
equivalent of 20 mg of nortriptyline with 5 mL of a mixture
of 1 volume of 2M hydrochknic acidand 9 volumesof ethanol
(96%), centrifuge and use the supernatant liquid. Solution
(2) contains 0.0010% wlv of dibenzosuberone in ethanol (96%).
After removal of me plate,allowit to dry in airuntil the
solvent has evaporated, spray with sulfuric add containing
4% vlv ofjonnalJehyde solurion and examine immediately.
under ultra.nolalight (365 nm). Any spot corresponding to
dibenzosuberone in the chromatogram obtained withsolution
(I) is not more intense than the spot in the chromatogram
obtained with solution (2) (0.5%).

ASSAY
Carry out Method I for non-aqueous tilTau·on,
Appendixvrn A, using a quantity of the mixed contentsof
20 capsulescontaining the equivalent of 0.1 g of
nortriptyline, adding 3 mL of mercury{tl} acetate solution and
using O. 02M perchltJrie acid VS as titrant and crystal violet
sdution as indicator. Bach mf of O.02M perchlon', add VS is
equivalent to 5.268 mg of C I9H21N.

LABELrlNG
The quantity of active ingredient is stated in terms of the
equivalent amount of nortriptyline.

Nortriptyline Tablets
Action and use
Monoamine reuptake inhibitor; tricyclic antidepressant.

DEFINITION
Nortriptyline Tablets contain Nortriptyline Hydrochloride.
They arecoated.
The tablets ,omply with the requirements stated under Tablets and
with thefollowing requiremena.
Content of nortriptyline) CI~lIN
90.0 to J10.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing the
equivalent of 5 mg of nortriptyline with 20 mL of metharwl
and filter. To I mL of the filtrate add I mL of a 2.5% wlv
solution of sodium hydrogen carbonau, 1 mL of a 2% wlv
solution of sodium periodate and 1 mL of a 0.3% w/v solution
of potassium pennanganate. Allow to standfor 15 minutes)
acidifywith 1M sulfuric acid and extract with 10 mL of 2,2}4
trimethylpentane. The light absorption of the resulting
trimethylpentane solution, Appendix II B, in the range
230 to 350 run exhibits a maximum only at 265 run.

B. Triturate a quantity of the powdered tablets containing
the equivalent of 0.1 g of nortriptyline with 10 mL of
chloroform, filter and evaporate the filtrate to a low volwne.
Add ether until a turbidity is produced and allow to stand.
Dissolve 50 mg of the precipitate in 3 mL of warm water,
cool and add 0.05 mL of a 2.5% wlv solution of quinhydrone
in methanol. A red colour develops (distinction from
amitriptyline).

C. The precipitate obtainedin test B yieldsreaction A
characteristic of chlorides, Appendix VI.
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TESTS
Dibenzosuberone
Carry out the method for thin-layer chrommography,
Appendix III A, using the following solutions.
(I) Extract a quantity of the powdered tablets containing the
equivalent of 20 mg of nortriptyline widt 5 mL of a mixture
of I volume of 2M hydrochloric acid and 9 volumes of ethanol
(96%), centrifuge and use the supernatant liquid.
(2) 0.0010% w/v of dibenzosuberone in ethanol (96%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelG.

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 12 cm.

(e) After removal of the plate, dry in airuntil the solventhas
evaporated, spray with sulfum acid containing 4% vlv of
lamzaldehyde solution and examine immediately under
ultraviolalight (365 nm).

MOBILE PHASE

3 volumes of diethylamine, 15 volumes of elhylacetate and
85 volumes of cyclohexane.

LIMITS

Any spot corresponding to dibenzosuberone in the
chromatogram obtainedwith solution (1) is not more intense
than the spot in the chromatogram obtained with solution (2)
(0.25%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D) using the following solutions.
(I) Add 50 mL of water to 20 tablets, shake vigorously until
the tablets have completely disintegrated, add 100 mL of
metharwl and shake for30 minutes. Add suffident water to
produce 200 mL, filter and dilute a volume of the filtrate
containing the equivalent of 25 mg of nortriptyline to
100 mL with methanol (50"'<».
(2) 0.025% wlv solntion of nortriptyline hydrochloride BPCRS
in methanol (50"'<».

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
witben<!;;ajiped ;'etad<cYtsitYi Sitka-gel jorchrom.tOg;..phY .
(10 urn) (Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use aflowrate of 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of239 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.56% wlv solution of sodium hexanesulfonate in a mixture of
equalvolumes of water and acetomtrile adjusted to pH 4.5
with glacial acetic acid.

DETERMINATION OF CONTENT

Calculate the content of C19H2IN using the declared content
of C••H2lN in nortriptyline hydrochloride BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of nortriptyline.
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Nystatin Ointment
Action and use
Antifungal.

DEFINITION
Nystatin Ointmentis a dispersion of Nystatin in microfine
powder in a suitable basis.
The ointment complies with therequirements stated under Topical
Semi-solid Preparations and with thefolWwing requirements.

IDENTIFICATION
Disperse a quantity containing 25,000 ill in IO mL of
chloroform, add 40 mL of methanol and shake. Filter and
dilute I mL of the filtrate to 25 mL with methanol. The light
absorpu'on of the resulting solution, Appendix II B, in the
range 250 to 350 run exhibits three maxima, at 291, 305 and
319 run. The ratios of the absorbances at the maxima at
291 run and 319 run to the absorbance at the maximum at
305 om are 0.61 to 0.73 and 0.83 to 0.96, respectively.
Use in the reference cell a solution prepared in exactly the
same manner but omitting the preparation being examined.

ASSAY
Carry out the following procedure protected from light.
Disperse a quantity containing 400,000 IU in 20 mL of ether
in a stoppered flask, add 70 mL of dimethylfonnamide and
shake for 15 minutes. Add 10 mL of water, shakevigorously
for 2 minutesand filter. Dilute 10 mL of the filtrate to
100 mL with a solution containing 9.56% w/v of potassium
dihydrogen onhophosphate and 11.5% v/v of 1Mpotassium
hydroxide and carry out the. microbiological assay of antibiotics,
Appendix XIV A. The precision of the assayis such that the
fiducial limits of error arenot less than 95% and not more
than 105% of the estimated potency. The upper fiducial limit
of error is not less than90.0% and the lowerfiducial limit of
error is not more than 115.0%of the statednumberof ill.

LABELLING
The strength is stated as the number of ill (Units) per g.

Nystatin Oral Suspension
Nystatin Oral Drops

Action and use
Antifungal.

DEFINITION
Nystatin Oral Suspension is a suspension of Nystatin in a
suitable flavoured vehicle.
Nystatin Oral Suspension should not be diluted.

The oral suspension complies with the requirements statedunder
qral Liquids and ....th thefollowing requirements.

IDENTIFICATION
To a quantity containing 300,000 IU add a mixture of 5 mL
of glacial acetic acidand 50 mL of methanol and shake.
Add sufficient methanol to produce 100 mL, filter and dilute
I mL of the filtrate to 100 mL with methanol. The light
absorption of the resulting solution, Appendix II BJ in me
range 250 to 350 om exhibits three maxima, at 291, 305 and
319 nm. The ratios of the absorbances at the maxima at
291 run and 319 nm to the absorbance at the maximum at
305 om are 0.61 to 0.73 and 0.83 to 0.96, respectively.
Use in the reference cell a solutionprepared in exactly the
same manner but omitting the preparation being examined.
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ASSAY
Carry out the following procedure protected from light.
Dissolve a quantity containing 200JOOO ill in sufficient
dimethylformamide to produce 50 mL, dilute 10 mL to
200 mL with a solution containing 9.56%wlv of potassium
dihydrogen orthophosphate and 11.5% vlv of 1Mpotassium
hydroxide and carry out the microbiological assayof antibiotics,
Appendix XIV A. The precisionof the assay is such that the
fiducial limits of error arenot less than95% and not more
than 105%of the estimatedpotency.The upper fiducial limit
of error is not less than 95.0% and the lower fiducial limit of
error is not more than 120.0%of the stated number ofID.

STORAGE
Nystatin Oral Suspension should be protected from light.
It should not be allowed to freeze.

LABELLING
The strength is stated as the number of IU (Units} per mL.

Nystatin Vaginal Tablets
Nystatin Pessaries

Action and use
Antifungal.

DEFINITION
Nystatin Vaginal Tablets contain Nystatin.

Thevaginal tablets comply with the requirements suuedunder
Vaginal Preparations and ....th thefolfawjng rtquirtments.

IDENTIFICATION
To a quantity of the powderedvaginal tablets containing
300,000 ill add a mixture of 5 mL of glacial acetic acidand
50 mL of methanol and shake.Add sufficient methanol to
produce 100 mL, filter and dilute I mL of the filtrate to
100 mL with methanol. The light absorption of the resulting
solution, Appendix D B, in the range 250 to 350 run exhibits
three maxima, at 291, 305 and 319 run. The ratios of the
absorbances at the maxima at 291 nm and 319 nm to the
absorbance at the maximum at 305 nmare 0.61 to 0.73 and
0.83 to 0.96, respectively. Use in the reference cell a solution
prepared in exactly thesame__mannerbutomitting the
preparation being examined.

TESTS
Loss on drying
When dried to constant weightat 105°, the powdered vaginal
tablets lose not more than 5.0% of their weight. Use 1 g.

ASSAY
Carry out the following procedure protected from light.
Weigh and powder 20 vaginal tablets. Shake a quantity of the
powder containing 200,000 ill with 50 mL of
dimethylformamide for I hour. Centrifuge, dilute 10 mL of the
clearsupernatant liquid to 200 mL witha solutioncontaining
9.56% w/v of potassium dihydrogen onhophosphate and
11.5%vlv of 1M potassium hydroxide and carry out the
microbiological assayof anewwti", Appendix XN A.
The precision of the assayis such thatthe fiducial limits of
error arenot less than 95% and not morethan 105% of the
estimated potency. The upperfiducial limit of error is not
less man 95.0% and the lowerfiduciallimit of error is not
more than 125.0%of the stated nwnberofIU.

LABELLING
The quantity of active ingredient is stated as the number
of ill (Units).
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Nystatin Tablets
Action and use
Antifungal.

DEFINITION
Nystatin Tablets contain Nystatin. They are coated.
The tablets comply with therequirements statedunder Tablets and
with the following requirements.

IDENTIFICATION
Extract a quantity of the powdered tablets containing
300,000 IU with a mixture of 5 mL of glacial auti<acidand
50 mL of methanol, add sufficient methanol to produce
100 mL and filter. Dilute 1 mL of the filtrate to 100 mL
with methanol. The light absorption of the resulting solution,
Appendix II B, in the range 250 to 350 urn exhibits three
maxima, at 291, 305 and 319 run. The ratios of the
absorbanas at the maxima at 291 run and 319 run to the
absorbance at the maximum at 305 om are 0.61 £0 0.73 and
0.83 to 0.96, respectively. Use in the reference cell a solution
prepared in exactly the same manner but omitting the
preparation beingexamined.

TESTS
DIsintegration
Maximum time, 30 minutes,Appendix XII AI, but usinga
0.6% v/v solution of hydrochloric add in placeof waler. If the
tablets fail to disintegrate, wash them rapidly by immersion
in waler and continue the test usingphosphate buffer pH 6.8;
the tablets then disintegrate withina further 30 minutes.

Loss on drying
When dried at 60° at a pressure not exceeding 0.7 kPa for
3 hours, the powdered tablets lose not more than 5.0%of
their weight. Use 1 g.

ASSAY
Carry out the following procedure protected from light,
Weigb and powder 20 tablets. Shake a quantity of the
powder containing 200,000 IU with 50 mL of
dimethy/{ormamide for 1 hour. Centrifuge, dilute 10 mL of the
clear, supernatant liquid to 200 mL with a solution
containing 9.56% wlv of potassium dihydrogen orthophosphate
and 11.5% vlv of 1Mpotassium hydroxide and carry out the
microbiolo~al assay-o/antibiotics, AppendixXN-A.
The precision of the assay is such that the fiducial limits of
error arenot less than 95% and not more than 105% of the
estimated potency. The upperfiducial limit of error is not
less than 97.0% and the lower fiducial limit of error is not
more than 110.0% of the stated number ofIU.

LABELliNG
The quantity of active ingredient is stated as the number
of IU (Units).

Olanzapine Tablets
Action and use
Dopamine D2 receptor antagonist; serotonin 5HT2 receptor
antagonist; neuroleptic.

DEFINITION
Olanzapine Tabletscontain Olanzapine.
The tablets comply with therequirements statedunder Tablets and
with thefolWwing requirements.

Content of oIanzapine, C17H2oN4S
95.0 to 105.0% of the stated amount.

Olanzapine Preparations 111-1099

IDENTIFICATION
Shake a quantity of the powdered tablets containing 60 mg
of Olanzapine with 20 mL of methanol, filter and evaporate
the filtrate to dryness. The infrared absorption spearum of the
residue, AppendixII A, is concordant with the reference
spectrum of olanzapine (RS 477).

TESTS
Dissolution
Complywith the requirements in the dissolution testfor tablets
and capsuks, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revoJutions
per minute.
(b) Use 900 mL of O.lM hydrochloric acid, at a temperature of
37°, as the dissolution medium.

PROCBDURE

(1) After45 minuteswithdraw a sample of the medium, filter
and dilute with the dissolution medium, if necessary, to
produce a solution expected to contain 0.00028% wlv or
Olanzapine. Measure the absorbance of this solution in a 4-cm
cell, at 260 om, Appendix II B usingdissolution mediumin
thereference cell.
(2) 0.00028% wlv solution of o/anzapine BPCRS in the
dissolution medium. Measure the absorbance in a 4-cm cell,
at 260 om, Appendix II B usingdissolution medium in the
reference cell.

DETERMINATION OF CONTENT

Calculate the total contentof olanzaplne, C17H2oN"4S, in the
medium from the absorbances obtained and using the
declared content of C17H2oN4S in olanzapine BPCRS.

LIMITS

The amountof olanzapine released is not less than 75%(Q)
of the stared amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, usingthe following solutions, protected from
light.

(I) Disperse a quantity of powdered tablets containing 25 mg
of Olanzapine in 5 mL of water. Add 40 mL of actronitriJe,

_mix~ithJhe ai~ofJJlln'-.SQ!IDd,_1tdd_40 mL--.9f wgrn__and, _
shake for 20 minutes,add sufficient water to produce
100 mL and filter througb a 0.45-~m PTFE filter.

(2) Dilute 1 volume of solution (1) to 100 volumes with a
mixture of 4 volwnes of aceronirrile and 6 volumes or water.
Dilute 1 voJume of the resulting solution to 5 volumes with
the same solventmixture.
(3) 0.025% wlv of olanzapine for system suitability EPCRS
with a mixture of 4 volumes of acetunitrile and 6 volumesof
warer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel coJumn (25 cm x 4.6 mm) packed
with end-capped o<tadecylsilyl silica gel (5 urn) (lnertsil ODS-3
is suitable).
(b) Use gradient elutionand the mobilephase described
below.
(c) Use a 1Iowrate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelengtb of 250 urn.

(I) Inject 50 flL of each solution.
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MOBILE PHASE

lvlobi/e phase A 45 volumesof a mixture of equal volumes of
acetonitrile and methanol and 55 volwnes of a 0.345% wiv
buffer solution of sodium dihydrogen orthophosphate
monohydrate adjusted to pH 6.8 with dilute sodium hydroxide.
Mobile phase B 25 volumes of the buffer solution described
under Mobile phase A and 75 volumes of a mixture of equal
volumesof acetonimle and methanol.

11m. MobilephaseA MobilephaseB Comment

(MInutes) (%vlv) (%vlv)

0-2 100 0 """"'lie

2·7 '00-.60 0-+40 lineargradient

1413 60 .0 jsoaatic

13-17 00-.0 40-+100 lineargradient

11-30 0 100 isocralic

30-31 ....,00 100-+0 lineargradlenl

31-34 100 0 re-equilibfalioo

When the chromatograms arerecorded under the prescribed
conditions the retention timesrelative to olanzapine
(retention time about 15 minutes} are; impurity 2, about
0.13; impurity 3, about 0.34; impurityC, about 0.37;
impurity D, about 0040; impurity B, about 0.6 and
impurity I, about 0.61.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity B and impurity D is at least 6.0.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities B and Dusing
solution (3) and multiply the areas of these peaks by the
corresponding correction faCWISj impurity B, 0.63,
impurity D, 1.52.

In the chromatogram obtained with solution (1):

the area of anypeak due to impurity B is not greater than
2.5 times the area of theprincipal peak in the chromatogram
obtained with solution (2) (0.5%);

the area of anypeakdue to impurity D is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);

the area of anypeak due to impurity 1 or 2 is not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than me
area of the principal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of aU the secondary peaks i$ not greater
than 7.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (1.5%).

Disregard anypeak with an area less thanhalf the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromawgraphy, Appendix III D, using the following
solutions,protected from light.
(I) Disperse a quantity of powdered tablets containing 25 mg
of Olanzapine in 5 mL of woter. Add 40 mL of ocewnitrik
and mix with the aid of ultrasound. Add 40 mL of waterand
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shake for 20 minutes, dilute to 100 mL and filter through a
0.45-~m PTFE filter. Discatd the first 2 mL of the filtrate.

(2) 0.025% wiv of olaneapine BPCRS in a mixture of
4 volumes of acelOnitrile and 6 volumes of water.
(3) 0.025% wlv of olonzapine for system suitability EPCRS
with a mixture of 4 volumes of acetonitrile and 6 volwnes of
water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-<apped oaade<y/silyl silica gel (5 um) (Inertsil ODS-3
is suitable).
(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 2.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 250 nm.
(f) Injecr 10 ~L of each solution.

MOBILE PHASE

25 volumes of a 0.345% wlv solution of sodium dihydrogen
ortlwphosphate monohydrate previously adjusted to pH 6.8 with
dilute sodium hydroxide and 75 volumesof a mixture of equal
volumes of acetonitrile and methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to

impurity D and olanzapine is at least 8.0.

DETER.t\ot.INATION OF CONTENT

Calculate the content of C17H:zoN4S in the tablets using the
declared content of C17H,.N.S in olonzapine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underOlanzapine and:

I. [4-(4-methyJpiperazin-I-yl)-2-tbioxo-2,3-dihydro-IH-I,4
benzodiazepin-3-ylidene]ethen-l-yl acetate;
acetoxymethylidene thione;

2. 1-[(32)-4-(4-methylpiperazin-I-yl)-2-tbioxo- 2,3-dihydro
IH-l,4-benzodiazepin-3-ylidene[propan-z-one;
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3. 4-(4-methylpiperazin-l-yl)-3-(2-oxopropylidene)-IH-I,4
benzodiazepin-2(3H)-one.

Olanzapine Orodispersible Tablets
Orodispersible Olanzapine Tablets

Action and use
Dopamine D 2 receptor antagonist; serotonin 5HT2 receptor
antagonist; neuroleptic.

DEFINITION
Olanzapine Orodispersible TabletscontainOlanzapine in a
suitable orodispersible basis.
The tablets wmply with the requirements statedunderTablets and
with thefollowing requirements.

Content of Olanzapine, C17HzoN'4S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of die powdered tablets containing 60 mg
of Olanzapine with 20 mL of methanol, filter and evaporate
the filtrate to dryness. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spectrum of olanzapine (RS 477).

TESTS
Dlssoludon
Comply with the requirements in the dissolution test/or tablets
and capsules, Appendix Jill BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the dissolution medium.

PROCEDURE

(1) After 15 minuteswithdraw a sample of the medium, filter
and dilute with the dissolution medium, if necessary, to
produce a solutionexpected to contain 0.00028% wlvof
Olanzapine. Measure the absorbance of this solution in a 4-cm
cell, at 260 run, Appendix II B usingdissolution medium in
the reference cell.
(2) 0.00028% wlv solution of olanzapine BPCRS in the
dissolution medium. Measure the absorbance in a 4-cm cell...
at 260 run) Appendix IT B using dissolution medium in the
reference cell.

DETERM.INATION OF CONTENT

Calculate the total content of olanzapine, CI1H2oN4S, in the
medium from the absorbances obtained and using the
declared contentof C17H2oN4S in olanzapine BPCRS.

LIMITS

The amountof olanzapine released is not less than 75%(Q)
of the stated amount.
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Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions) protected from
light.

(I) Disperse a quantity of powdered tablets containing 25 mg
of Olanzapine in 5 mL of water. Add 40 mL of acetom·cn"leJ

mix with the aid of ultrasound, add 40 mL of waterand
shake for 20 minutes, add sufficient water to produce
100 mL and filter through a 0.45-~m PTFB filter.

(2) Dilute I volume of solution (I) to 100 volumes with a
mixture of 4 volumes of acetonitrile and 6 volumes of water.
Dilute I volume of the resulting solution to 5 volumes with
the same solvent mixture.
(3) 0.025% wlv of olanzapine for ~"em suitak,7ity EPCRS
with a mixture of 4 volumes of acetonitrile and 6 volwnes of
water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 ern x 4.6 mm) packed
with end-eapped octadecy/silyl silica gel (5 pm} (lnertsil ODS-3
is suitable).

(b) Use gradient elution and the mobilephase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 250 nm.
(f) Inject 50 jJL of each solution.

MOBILE PHASE

Mobile phaseA 45 volumes of a mixture of equal volumesof
aawnitrile and methanol and 55 volumes of a 0.345%wlv
buffer solution of sodium dihydrogen onhophosphale
monohydra<e adjusted to pH 6.8 with dIlute sodium hydroxide.

Mobile phase B 25 volumes of the buffer solution described
under MobilephaseA and 75 volumes of a mixture of equal
volumes of auton;tn"le and methanol.

Time Mobile phase A Mobile phas8 B Comment
(Mlnules) (%vfv) (%vlv)

0.2 100 o isocralic

2-7 100-.60 0-.4. linear gradienl

7-13 60 4. isoeauc

13-17 6O~. 40.--,100 linear gradient

17-30 o 100 isocralic

30-31 0-.100 100-.. linear gradienl

31-34 100 o fe-equilibration

When the chromatograms arerecorded under the prescribed
conditions the retention times relative to olanzapine
(retention time about J5 minutes) are; impurity 2, about
0.13; impurity 3, about0.34; impurity C, about0.37;
impurity D, about 0040; impurity B, about0.6 and
impurity I, about 0.61.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
withsolution (3), the resolution between the peaks due to
impurity B and impurity D is at least6.0.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (I) corresponding to impurities Band Dusing
solution (3) and multiply the areas of these peaks by the
corresponding correction factors; impurity B, 0.63,
impurity D, 1.52.
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In the chromatogram obtained with solution (I):

the area of any peak due to impurity B is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);

the area of any peak due to impurity D is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);

the area of any peak due to impurity I is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);

the area of any peak due to impurity 3 is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (0.4%);

the area of any other secondary peak is not greater than me
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than 7.5 times the area of me principal peak in the
chromatogram obtained with solution (2) (1.5%).

Disregard any peak with an area less than half the area of the
principal peak in me chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography) Appendix ill D, using the following
solutions, protected from light.

(I) Disperse a quantity of powdered tablets containing 25 mg
of Olanzapine in 5 mL of water. Add 40 mL of acetonilrile
and mix with the aid of ultrasound. Add 40 mL of water and
shake for 20 minutes, dilute to 100 mL and filter through a
0.451,m PTFE filter. Discard the first 2 mL of the filtrate.

(2) 0.025% wlv of aJanzapine BPCRS in a mixture of
4 volumes of Quwnilri/eand 6 volumes of water.
(3) 0.025% wlv of olanzapine for syuemsuitabilily EPCRS
with a mixture of 4 volumes of autonitriJe and 6 volumes of
water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-eapped octadecylsi/y/ silica gel (5 urn) (Inertsil ODS-3
is suitable).

(b)-Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 250 nm.

(I) Inject I0 ~L of each solution.

MOBILE PHASE

25 volumes of a 0.345% w/v solution of sodium dihydrogen
orthophosphate monohydrate previously adjusted to pH 6.8 with
dilute sodium hydroxide and 75 volumes of a mixture of equal
volumes of acetonitn"le and methanol.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity D and olanzapine is at least 8.0.

DETER.J.\UNATION OF CONTENT

Calculate the content of C17HwN4S in the tablets using the
declared content of C17H2oN4S in olanzapine BPCRS.
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IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Olanzapinc and:

I. [4-(4-methylpiperazin-I-yl)-2-thiox<>-2,3-dihydro-IH-I,4
benzodiazopin-3-ytidene]ethen-l-yl acetate;
acetoxymethylidene thione;

2. 1-[(3Z)-4-(4-methylpiperazin-I-yl)-2-thioxo-2,3-dihydro
IH-I,4-benzodiazopin-3-yJidene]propan-2-one;

3. 4-(4-methylpiperazin-I-yl)-3-(2-oxopropytidene)-IH-I,4
benzodiazopin-2(3H)-one.

Olive Oil Ear Drops
DEFINITION
Olive Oil Ear Drops are Virgin Olive Oil in a suitable
container,

The ear drops comply with the requirements statedunder Ear
Preparations and with rhe following requirements.

IDENTIFICATION
Carry out the test for the identification of fally oils ~ thin-layer
chromatography, Appendix X N. The chromatogram obtained
from the oil being examined shows spots corresponding to
those in the typkal chroni,ktogram for olive oil. For certain
types of olive oil the difference in the sizes of spots E and F
is less pronounced than in the figure.

TESTS
Acid value
Not more than 2.0, Appendix X B. Use 5 g.

Ught absorption
The absorbance of a 1% wlv solution in cycJohexane at the
maximum at 270 nm is not more than 0.20, Appendix II B.
The ratio of the absorbance at 232 om to that at 270 nm is
greater than 8.

Peroxide value
Not more than 20.0, Appendix X F.
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Relative density
0.910 to 0.916, Appendix V G.

UnsaponIfiable matter
Not more than 1.5% w/w when determined by me following
method. To 5 g of the oil in a 150-mL flask add 50 mL of
2M ethandic potassium hydroxide and heat under a reflux
condenser on a water bathfor 1 hour, shaking frequently.
Add 50 mL of water through the condenser, shake,allow to
cool and transfer the contents of the flask to a separating
funnel, rinsing the flask with 50 mL of petroleum spin't (boiling
range, 4Cf to 6Cf) in portionsand addingthe rinsings to the
separating funnel. Shake vigorously for 1 minute, allow to
separate and transfer the aqueous layer to a second
separating funnel. If an emulsion forms add small quantities
of ethanol (96%) or a concentrated solution of potassium
hydroxide. Extract the aqueous Jayer with two 50-mL
quantities ofpetrokum spirit (boiling range, 4(f to 6ff) and
combine the organic layers in a third separating funnel. Wash
with three 50-mL quantities of ethanol (50%), transfer the
petroleum spirit layer to a weighed 250-mL flask, rinse the
separating funnel with small quantities of petroleum spin·l
(boiling range, 4(f to 6(f) and add the rinsings to the flask.
Evaporate the solvent on a water bath, dry at 100° to 105°
for 15 minutes with the flask in a horizontal position,allow
to cool and weigh. Repeat the drying for successive
15-minuteperiods until the loss in weightbetween two
successive weighings does not exceed 0.1%. Dissolve the
residue in 20 mL of ethanol (96%) previously neutralised to
0.1 mL of bromophenol blue solution and, ifnecessaryJ titrate
with 0.1M hydrochloric acid VS. Calculate the percentage
content of unsaponifiable matterfrom the expression:
100(a-{).032b)/w

wherea is the weight, in gJ of the residue, b is the volume,
in ml., of O.lM hydrochlon'c acid VS required and w is the
weight, in g, of oil taken. The test is not valid if 0.032b is
greater than 5%of a and must be repeated.

Foreign fixed oils
Carry out the test for composition of fatly acids I>y gas
chromatography, Appendix X N. The fatty-acid fraction of the
oil has the following composition.
SaiUTaledfatty acids of chain length less than CUI'· Not more
than 0.1%.

PQJmiuc acid: 7.5 to 20.0%.
Palmitolti< acid(equivaknt chain length an polyethylene glyrol
adipate, 16.3): Not more than 3.5%.
Stearic add: 0.5 to 5.0%.
Oleic acid (equivalent chain length an polyethylene glyrol adipate,
18.3): 56.0 to 85.0%.

linoleic acid(equivalent chain length an palyethylene gIYcal
adipose, 18.9): 3.5 to 20.0%.

Linolenic acid(equivalent chainlength on polyethylene glyrol
adipateJ 19.7): Not more than 1.2%.
Arachidic acid: Not more than 0.7%.
Eicasenoic acid(equivalent chain length an polyethylene glyrol
adipate, 20.3): Not more than 0.4%.

Behenic acid: Not more than 0.2%.
Lignocetic acid: Not more than 0.2%.

Sterols
Carry out the test for the determination of sterols,
Appendix X N. The sterol fraction of the oil has the
following composition:

Olmesartan Preparations 111-1103

sumof contentiof fJ-siw5teroi, iJ5,21-stigmasuzdienol, derosterol,
siunumol, LJ5-avenasterol and LJ5,24-stigmastadienoL· not less
than 93.0%.

cholesterol: not more than 0.5%.
iJ7-stigmasterol: not more than 0.5%.
campesterol: not more than4.0%.
and the content of stigmasterol is not more than that of
campesterol,

Sesame oU
Shake 10 mL for about I minute with a mixture of 0.5 mL
of a 0.35% vlv solution offurfuraldehyde in a""tic anhydride
and 4.5 mL of acetic anhydride in a cylinder closed with a
ground-glass stopper, filter through paper impregnated with
acetic anhydride and add 0.2 mL of sulfuri;; acid to the filtrate.
No bluish green colour develops.

STORAGE
Olive Oil Ear Drops should be kept in a well-filled container
and protectedfrom light.

Olmesartan Tablets
Action and use
Angiotensin II (AT I) receptor antagonist.

DEFINITION
Olmesartan Tablets contain Olrnesartan MedoxomiJ.
The tablets comply with the requirements statedunder Tablets and
with thefollawing requirements.

Content of obnesartan medoxomil, CZ~loN606
95.0 to J05.0% of the stated amount.

IDENTIFICATION
A. Shake a tablet in sufficient of 60% vlv of acetonim"le to
prepare a solution containing 0.02% wlv of Olmesartan
Medoxomil and mix withthe aid of ultrasound. Centrifuge
and dilute 5 mL of the supernatant liquid to 100 mL with
60% vlv of aceumitrile. The light absorption of the resulting
solution, AppendixII B, in the range 200 to 360 om exhibits
a maximumat about 258 run.
B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same.retention time as the
principal peakin the chromatogram obtained with
solution (2).

Dissolution
Comply with the requirements in the dissolution test for tablets
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL of a solution prepared by dissolving 6.80 g
of potassium dihydrogen artlwphosphate and 0.944 g of sodium
hydroxide in water and dilute to 1000 mL with waler, at a
temperature of 37°, as the dissolution medium.

PR6cEDURE

(1) After4S minutes, withdraw a sampleof the medium,
filterand dilute the filtrate with sufficient of the dissolution
medium to give a solution expectedto containabout
0.001 % wlv of Olmesartan Medoxomil. Measure the
absorbance of this scludon, Appendix II B, at 258 om using
dissolutionmedium in the reference cell.
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(2) Measure the absorbance of a 0.001 % wlv solution of
olmesanan medoxomil BPCRS using dissolution medium in the
reference ceil.

DETER.t\UNATION OF CONTENT

Calculate the total content of olmesartan medcxcmij,
C29H~606) in the medium from the absorbances obtained
and using the declared content of C29H3oN606J in olmesonan
medoxomil BPCRS.

LIMITS

The amount of oImesartan medoxomilreleased is not less
than 75% (Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Shake a quantity of tablets in sufficient 0{90% vlv of
acetonitrile to prepare a solution containing 0.1 % w/vof
Olmesartan Medoxomil, mix with the aid of ultrasound,
centrifuge and filter the supernatant liquid.
(2) Dilute I volume of solution (I) to 50 volumes with
90% vlv of at:elOnitriJe and dilute ·1 volumeof the resulting
solution to 10 volwnes with the same solvent.
(3) Dissolve 5 mg of olmesanan medoxomil for system
suitability EPCRS in 90% v/v of acetonitrile and dilute to
5 mL with the same solvent.

CHROMATOGRAPHIC CONDITIONS

(a) A stainless steel column (10 cm x 4.6 mm) packed with
end-capped oclylsiJyl silica gelfor chromawgraphy (3.5 urn)
(Waters Symmetry C8 is suitable).

(b) Use gradient elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 40·.

(e) Use a detection wavelength of 250 om.

(I) Inject 10 fIL of each solution.

MOBILE PHASE

Mobile phase A 20 volumes of acetonitn"1e and 80 volumes of
a 0.015M potassium dihydrogen orthophosphate buffer
solutionprepared in the following manner. Dissolve 4.08 g of
potassium dihydrogen onlutphosphate in water, dilute to

2000 mL'and adjust the pH to 3.4 with a 0.173% wlv'
solution of orthophosphonc acid.
Mobile phase B 20 volumes of a 0.015M potassium
dihydrogen orthophosphate buffer solution prepared as
described undermobile phase A, and 80 volwnes of
acetonitrile.

Time Mobile phase A Mobile phlse B Comment

(Minules) (0/. v/v) (% vlv)

0.10 " as isocratic

lo-3~ 75-+0 25---)100 linear gradient

lS-45 0 100 isoaatic

4.5-60 0->15 l~25 re-equilibralion

When me chromatograms arerecorded under the prescribed
conditions the retention times relative to oJrnesartan
medoxomil (retention time, about 10 minutes)are:
impurity A, about 0.2; impurity B, about 0.7; impurity C,
about 1.5.
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SYSTEM SUITABILITY

The test is not valid unless In the chromatogram obtained
with soiution (3), the resolution betweenthe peaks due to
Impurity Band olmesartan medoxomilis at least3.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of anypeak corresponding to impurity A is not
greater than4.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.9%);

the area of anypeakcorresponding to impurity C ls not
greater than 1.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.3%);

the area of any othersecondary peak is not greater than the
areaof the principal peak in the chromatogram obtainedwith
solution (2) (0.2%);

theswn of the areas of any secondary peaks is not greater than
8.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (1.7%).

Disregard anypeak withan area less man half the area of the
principal peak in the chromatogram obtainedwithsolution
(2) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix In D, using the following solutions.
(I) To 10 whole tablets add 80 mL of 60% vlv acetonitrile
and shake. Dilute to 100 mL with 60% vlv aceumirn"le and
dissolvewith me aid of ultrasound. Centrifuge the resulting
solution and dilute a suitable quantity of the supernatent
with 60%vlv acetonitrile to producea solutioncontaining
0.004% wlv Olmesanan medoximil.
(2) 0.004% wlv of olmesotran medoxomil BPCRS in 60% vlv
of tlCe«mitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-eapped octadecylsilyl silica gelfor chromawgraphy
(5 pm) (L-Column ODS is suitable).

(b) Use isocratic elution and me mobilephasedescribed
below.

(c) Use a flow rate of 1.1 mL per minute.
(d) .Use acolumn temperature of .40°, __

(e) Use a detection wavelength of 249 om.
(I) Inject I 0 ~L of each solution.

MOBILE PHASE

34 volumesof acetonitrile and 66 volumes of a
0.015M potassium dihydrogen onMphosphau buffer solution
prepared in the following manner. Dissolve 4.08 g of
potassium dihydrogen oTtlwphosphate in water, dilute to
2000 mL and adjust the pH to 3.4 with a 0.173% wlv
solution of orrhophosplwric acid.

DETERMINATION OF CONTENT

Calculate the content of C,.H:wN.O. in the tablets from the
chromatograms obtainedusing the declared content of
C2.H:wN.O. in olmesanan medoxomil BPCRS

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underOJrnesartan
Medoeomll.
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Omeprazole Gastro·resistant Capsules
Gasrro-resisranr Omeprazole Capsules

Action and use
Proton pump inhibitor; treatment of peptic ulcer disease.

DEFINITION
Omeprazole Gastro-resistant Capsules contain Omeprazole.
They are covered with a gastro-resistant coating or prepared
from granules or particles covered with a gastro-resiatant
coating.
The capsules comply with the requirements slatedunder Capsules
and with thefollowing requirements.

Content of omeprazole, C17Hl~303S
95.0 to 105.0% of me stated amount.

IDENTIFICATION
A. Shake a quantity of the finely powdered contentsof the
capsulescontaining 20 mg of Omeprazole with 50 mL of
O.IM sodium hydroxide, dilute to 100 mL, filter and further
dilute 10 mL to 100 mL The light absorption, Appendix II B,
in the range 230 to 350 DID exhibits two maxima, at 276 om
and 305 nm.

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Carry out,the dissolution, test/or rablets andcapsules,
Appendix XII BI.
Mix II volumes of 0.25M trisodium orthophosphate and
22 volumes of O.5Manhydrous disodium hydrogen
orthophosphate, dilute to 100 volumes with waterand adjust
the pH, if necessary, to 11.0 with orthaphospharic acidor
10M sodium hydroxide, as appropriate (solution A).

Mix I volume of 10M sodium hydroxide with 99 volumes of
O.05M phasphate buffer solution pH 4.5 (solution B).

Mix 5.2 volumes of 1M anhydrous sodium dihydrogen
orthophosphate and 63.2 volumes of O.5M anhydrous disodium
hydrogen orthophosphate, dilute to 1000 volumes with water
and adjust the pff, if necessary, to 7.6 with onhoplwsphon·c
acid or 10M-sOdium JiYdrOxide~ as appropriate{solutionC).

First stage (pH 4.5)

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 100 revolutions
per minute.
(b) Use as the medium 700 mL of O.05M phosphate buffer
solution pH 4.5.

PROCEDURE

Carry out the method for liljuid chromatography,
Appendixill D, using the following solutions.
(I) After 45 minutes, withdraw 5 mL of the medium, filter
the aliquot, dilute to 25 mL with solutionA and retain the
samples for analysis. Proceed immediately to the final stage.
(2) Dissolve a sufficient quantity of ome[»"azole BPCRS in
solution A and dilute with water; the concentration of the
finalsolution should be the same as that expectedfor
solution (I).

CHROAlATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 2 mm) packed
with octaduylsilyl silica gelfor chromatography (5 um)
(Nudeosil CI8 is suitable). Use a suitable guard colwnn.
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(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow raie of 0.25 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detectionwavelength of 302 nm.
(I) Inject 10 ~L of each solution.

(g) Allow the chromatography to proceed for 8 times the
retention time of omeprazole.
MOBILE PHASE

25 volumesof solution C, 35 volumes of waterand
40 volumes of acetonitrile. Adjust the pH, ifneceasary, to 706
with orthophosphoric acidor 10M sodium hydroxide, as
appropriate.
SYSTEM SUITABILITY

The symmetry factor of the peakdue to omeprazole is not
more than200.

DETERM.INATION OF CONTENT

Calculate the total content of C17HI9N303S in the medium
using the declared content of CI7HI9N303S in
omeprazole BPCRS.

LIMITS

The amountof omeprazole released is not more than 10% of
the statedamount.

Final stage (pH 6.8)

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 100 revolutions
per minute.
(b) Within 5 minutes of medium withdrawal at the first
stage, add 200 mL of solutionB at 37 0 to the vessel.

PROCEDURE

Carry out the method for liljuid chromatography,
Appendix ill D, using the foUowing solutions.
(I) After 45 minutes withdraw a sample of the medium and
filter. Dilute I volume to 5 volumes with solutionA and
retain the samples for analysis.
(2) Dissolve a sufficient quantity of omeprazole BPCRS in
solutionA and dilute with water, the concentration of the
final solutionshould be the same as that expected for
solution (1)-.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under the first
stagemay be used.

DETERt\iINATION OF CONTENT

Calculate the total content of CI7HI9N303Sin the medium
using thedeclared content of CI7HI9N303Sin
omeprazde BPCRS.

LIMITS

The amountof omeprazole released afterthe final stage is
not less than 65% (Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix 1Il D, using the following solutions in the mobile
phase. The solutions should be prepared immediately before
use.
(1) Dispersea quantity of finelypowdered capsulecontents
containing 24 mg ofOmeprazole in 150 mL of mobile phase,
mix with the aid of ultrasound for 30 minutes, dilute with
sufficient mobilephase to produce 200 mI.., mix and filter.
(2) Dilute 5 volumes of solution (I) to 100 volumes. Dilute
1 volumeof this solution to 10 volumes.
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Omeprazole Oral Suspension

Action and use
Proton pump inhibitor; treatment of peptic ulcer disease.

NOTE: This monograph has been developed 10 cover unlicensed
formukuions:

IMPURITIES
The impurities limited by this monograph include those
listed under Omeprazole.

P=V...x IOOO/Vsx C

the volume or O.5MhyJrochIoric aciJ required 10 change tlle
pH by 1 unit (in mL),
the volume of oral suspension (m roL),
the concentration orO.5M hydrodlloric acid (in moles per
lirre).

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity D and omeprazole is at least 3.0.

DETERMINATION OF CONTE!.NT

Calculate the content of C17HI9N303S in the capsules using
the declared content of C17H19N303S in omeprazole BPCRS.

DEFINITION
Omeprazole Oral Suspension is a suspension containing
Omeprazole in a suitable alkaline vehicle.

The oralsuspension complies with the requirements Slated under
OralLiquids and with thefol1bwing requirements. Where
appropriate, the oralsuspension also complies with the
requirements stated underUnlicensed Medicines.

Content of omeprazole, CI7Hl~303S
95.0 to 105.0% of the stated amount.

where,

v,
c

(3) 0.01% wlv each of omeprazole BPCRS and omeprazole
impuDiy D EPCRS.
(4) Dilute I volume of solution (2) [0 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (12.5 em x 4.6 mm) packed
with oaylsi/yl silica gelfor chromatography (5 pm) (Nucleosil
RP8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 280 om.
(I) Inject 40 ~L of each solution.

(g) Allow the chromatography to proceed for 5 times the
retention time of omeprazole.

MOBILE PHASE

27 volumes of acetonim"le and 73 volumes of a 0.14% wlv
solution of disOOium hydrogen orthophosphate previously
adjusted to pH 7.6 with orthophosphoric acid.
When the chromatograms are recorded under me prescribed
conditions the relative retentions with respect to omeprazole
(retention time about 9 minutes) are: impurity D, about 0.8;
impurity C, about 3.4.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity D and omeprazole is at least 3.0.

UMITS

In the chromatogram obtained with solution (I): IDENTIFICATION
A. Disperse a volume of the oral suspension containing 2 mgthe area of any peak due to impurity D is not greater than
of Omeprazole in O.IM sodium hydroxide and dilute to

the area of the principal peak in the chromatogram obtained 100 mL with the same solution. Mix with the aid of
with solution (2) (0.5%); ultrasound for 10 minutes and filter the resulting suspension.
the area of any peak due to impurity C is not greater than The light absorption, Appendix II B, in the range 230 to
0.4 times the area of the principal peak in the chromatogram 350 om exhibits absorption maxima at 276 om and at
obtained with solution (2) (0.2%); 305 om.

the area of any other secondary peak is not greater than the B. In the Assay, the retention time of the principal peak in
area of the principal peak in the chromatogram obtained with the chromatogram obtained with solution (1) is similar to
solution (2) (0.5%) that of the ptincipal peak in the chromatogramobtained with
the sum of the areas of any secondary peaks is not greater than solution (2).

- four times-tlieareaor-thepiinciparpeal< iirtRe---- ------- TESTS ---- -----
chromatogram obtained with solution (2) (2.0%). D' I '

J5S0 utton
D~sre~ard any ~eak with an area less th~ the a~a of th~ The requirement stated under Unlicensed Medicines, Oral
principal peak m the chromatogram obtained Withsolution Suspensions does not apply to Omeprazole Oral Suspension.
(4) (0.1 %). uft1 i

B er capac ty
ASSAY Not less than 400, when detetmined by the foHowing
Carry out the method for liquidchromatography, method.
Appendix III D, using the following solutions in the mobile Measure the pH of 30 mL of the oral suspension,

phase. Appendix V L. Add sufficient O.5M hydrochloric acid to
(I) Weigh and powder the contents of 20 capsules. Shake a change the initial pH by I unit. Calculate the buffer capacity
quantity of the mixed capsule contents containing 24 mg of (P) [the amount of strong acid or base that must be added to
Omeprazole in 150 mL of mobile phase, mix with the aid of 1 litre of the solution to change the pH by one unit] using
ultrasound for 30 minutes, dilute with sufficient mobile phase the following expression:
to produce 200 mL, mix and IiIter and further dilute
1 volume to 10 volumes.

(2) 0.0012% wlv of omeprazole BPCRS.

(3) 0.01% w/v each of omeprazole BPCRS and omeprazole
impuniy D EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used but with a detection wavelength of
305 DUl.

J
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Related substances
Carry out the method for liquid chron.ratography,
Appendix III D, using the following solutions.
(1) Disperse a quantity of the oral suspension containing
24 mg of Omeprazole in 150 mL of mobile phase,mix with
the aid of ultrasound for 30 minutes,dilutewithsufficient
mobile phase to produce 200 mL, mix. and filter.
(2) Dilute I volume of solution (I) 10 20 volumes with the
mobile phase.Dilute 1 volume of this solutionto 10 volumes
with the mobilephase.
(3) Mix 10 mg of each of omeprasde BPCRS and omeprasole
impurity D EPCRS in the mobile phase and dilute 10 100 mL
with the same solvent.
(4) Dilute I volume of solution (2) to 10 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with occy/silyl silica gelfor chromatography (5 urn) (Nucleosil
RP8 is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.
(c) Use a I!ow rate of 1 mL per minute.

(d) Use an.ambient column temperature.

(e) Use a detection wavelength of 280 om.
(f) Inject 40 ~L of each solution.

(g) For solution (I), allow the chromatography 10 proceed
for 3 times the retention time of omeprazole.

MOBILE PHASE

27 volumes of aceromiriJe and 73 volumes of a 0.14% wlv
solutionof disodium hydrogen orthophosphate previously
adjusted 10 pH 7.6 with onhophosphoric acid.
When the chromatograms arerecorded underthe prescribed
conditions the retention time of omeprazole is about
9 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3») me resolution between thepeaksdue to
impurity D and omeprazole is at least 3.0.

LIMITS

In the chromatogram obtain-ed with solution (1):
the area of anypeakdue to impurity D is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (0.5%);

the area of any other secondary peak is not greater than the
area of the principal peak in me chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any secondary peaks is not greater than
four times the area of the principal peak in the
chromatogram obtained with solution (2) (2.0%).

Disregard any peak withan area less thanthe area of the
principal peak in the chromatogram obtained withsolution
(4) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, usingthe following solutions.
(l) Disperse a weighed quantity of the oral suspension
containing 24 mg of Omeprazole in 150 mL of mobilephase,
mix with the aid of ultrasound for 30 minutes, dilutewith
sufficient mobile phase (Q produce 200 ml., mix and :filter.
Dilute 1 volume of the resulting solutionto 10 volumes with
the mobile phase.
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(2) 0.0012% Wlv of omeprazole BPCRS in the mobile phase.

(3) Mix 10 mg of each of omeprazole BPCRS and omeprazole
imputilY D EPCRS in the mobile phase anddilute to 100 mL
with the same solvent.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used but using a detection wavelength of
305 urn.

SYSTEM SUITABILITY

The test is not validunless, in me chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity D and omeprazole is at least3.0.

DETERt\lINATION OF CONTENT

Determine the weight permL of the oral suspension,
Appen~ix V G, and calculate the contentof C17H19N303S,
weight m volume, fromthe chromatograms obtained and
using the declared contentofCI7HI9N303S in
omeprazole BPCRS.

STORAGE
Omeprazole OralSuspension should be protected from light
and storedat a temperature of 2° to go.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underOmeprazole.

Omeprazole Gastro-resistant Tablets
Gastro-resistant Omeprazole Tablets

Action and use
Proton pump inhibitor; treatment of pepticulcerdisease.

DEFJNITJON
Omeprazole Gastro-resistant Tabletscontain Omeprazole.
They are covered with a gastre-resistant coating or prepared
from granules or particles covered wilh a gastro-resistant
coating.
The tabUts comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of omeprazole, CI7HlgN"J03S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of powdered tablets containing 20 mg of
Omeprazole with 50 mL of O.IM sodium hydroxide, dilute to
100 mL, filter and fucther dilute 10 mL to 100 mL The light
absorption, Appendix IT B, in the range 230 to 350 urn
exhibits two maxima at 276 run and 305 om.

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
thatof the principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Carry out the dissolution testfor tablets and capsules,
Appendix xn BI.

Mix II volumes of 0.25M trisodium orthophosphate and
22 volumes of O.5M anhydrous disodium hydrogen
orthophosphale, dilute to 100 volumes withwaterand adjust
the pH, ifnecessary, to 11.0 with orthophosphoric acid or
10M sodium hydroxide, as appropriate (solution A).
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Mix 1 volwne of 10M. sodium hydroxide with 99 volumes of
O.05M phosphate buffersolution pH 4.5 (solution B).

Mix 5.2 volumes of iM anhydrous sodium dihydmgen
onhophosphate and 63.2 volumes of O.5Manhydrous disodium
hydrogmo7thophosphate, dilute to 1000 volumes with water
and adjust the pH, if necessary, to 7.6 with orthophosphoric
add or 10M sodium hydroxide, as appropriate (solution C).

First stage (pH 4.5)

TEST CONDITIONS
(a) Use Apparatus 2, rotating the paddle at 100 revolutions
per minute.

(b) Use as the medium 700 mL of O.05M phosphate buffer
solution pH 4.5.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix m D, using the following solutions.

(1) After 45 minutes, withdraw 5 mL of the medium, filter
the aliquot, dilute to 25 rnL wirh solution A and retain the
samples for analysis. Proceed immediately to the final stage.

(2) Dissolve a sufficient quantity of omeprazote BPGRS in
solution A and dilute with water, the concentration of the
final solution should be the same as that expected for
solution (I).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 2 mm) packed
with octadecylsilyl silica gd for chromatography (5 urn)
(Nudeosil CIS is suitable). Use a suitable guard column.

(b) Use isocratic elution and the mobile phase described
below. .

(c) Use a flow rate of 0.25 mL per minute.

(d) Use a column temperature 0£30°.

(e) Use a detection wavelength of 302 om.

(I) Inject I 0 ~L of each solution.

(g) Allow the chromatography to proceed for 8 rimes the
retention time of omeprazole.

MOBILE PHASE

25 volwnes of solution C, 35 volumes of water and
40 volumes of acetonitrile. Adjust the pH J if necessary, to 7.6
with orthophosphorit add or 10M sodium hydroxide, as
appropriate.
SYSTEM SUJTABILlTY

The symmetry factor of the peak due to omeprazole is not
more than 2.0.

DETERMINATION OF CONTENT

Calculate the total content of Cl7HI9N303S in the medium
using the declared content of C17HI~303Sin
omepmzole BPGRS.

UMITS

The amount of omeprazole released is not more than 10% of
the stated amount.

Final stage (pH 6:8)

TEST CONDITIONS
(a) Use Apparatus 2, rotating the paddle at 100 revolutions
per minute.

(b) Within 5 minutes of medium withdrawal at the first
stage, add 200 mL of solution B at 37° to the vessel.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
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(1) After 45 minutes withdraw a sample of me medium and
filter. Dilute 1 volume to 5 volumes with solution A and
retain the samples for analysis .

(2) Dissolve a sufficient quantity of omeprazde BPGRS in
solution A and dilute with water; the concentration of the
final solution should be the same as that expected for
solution (I).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under the first
stage may be used.

DETERMINATION OF CONTENT

Calculate the total content of C17HI9NJOJS in the medium
using the declared content of CJ7HI9NJOJS in
omeprazole BPGRS.

liMITS

nie amount of omeprazole released after the final stage is
not less than 65% (Q) of the stated amount.

Related substances
Carry out the method for liquidchromalography,
Appendix ill D, using the following solutions in mobile
phase. The solutions should be prepared immediately before
use.

(1) Disperse a quantity of the powdered tablets containing
24 mg of Omeprazote in 150 mL of mobile phase, mix with
the aid of ultrasound for 30 minutes) dilute with sufficient
mobile phase to produce 200 rnl., mix and filter.

(2) Dilute 5 volumes of solution (I) to 100 volumes. Dilute
1 volume of this solution to 10 volumes.

(3) 0.0I% wlv each of omeprazde BPGRS and omepmzole
impurity D EPGRS.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with oay/si!YI siI~a gd for chromatography (5 pm) (Nudeosil
RP8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(erUse a-detection wavelength of 280nm.

(0 Inject 40 ~L of each solution.

(g) Allow the chromatography to proceed for 5 rimes the
retention time of omeprazole.

MOBILE PHASE

27 volumes of autonitrite and 73 volumes of a 0.14% wlv
solution of disodium hydrogen orthophosphateJ previously
adjusted to pH 7.6 with o7thophosphoric add.
When the chromatograms are recorded under the prescribed
conditions the relative retentions with respect to omeprazole
(retention time about 9 minutes) are: impurity DJ about 0.8;
impurity CJ about 3.4.

SYSTEM SUiTABIUTY

The test is not valid unless, in the chromatogram obtained·
with solution (3)J the resolution between the peaks due to
impurity D and omeprazole is greater than 3.0.

UMITS

In the chromatogram obtained with solution (1):

the area of any peak due to impurity D is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (0.5%);
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the area of any peak due to impurity C is not greater than
0.4 times me areaof me principal peak in the chromatogram
obtained with solution (2) (0.2%);
the areaof any other secondary peak is not greater than the
area of me principal peak in the chromatogram obtainedwith
solution (2) (0.5%)

the sum of the areas of any secondary peaks is not greater than
four times the areaof the principal peak in the
chromatogram obtained with solution (2) (2.0%).

Disregardany peak with an area less than the areaof the
principal peakin the chromatogram obtained withsolution
(4) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatagraphy, Appendix ill D, using the following
solutions in the mobile phase.
(I) Disperse a quantity of the powdered tablets containing
24 mg of Omeprazole in 150 mL of mobile phase, mix with
the aid of ultrasound for 30 minutes, dilute with sufficient
mobile phase to produce 200 mL, mix, filterand further
dilute 1 volwne to 10 volumes.
(2) 0.0012% wlv of ameprazole BPCRS.

(3) O.OI%_wlv each of ameprazole BPCRS and ameprazole
impurity 6EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used. but with a detection wavelength of
305 om.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity D and omeprazole is greater than 3.0.

DETERMINATION OF CONTENT

Calculate the content of C17H19N303S in the tablets from
the chromatograms obtained and using the declared content
of C.7HI 9N, O,S in omeprazole BPCRS.

IMPURITIES
The impurities limited by this monographinclude those
listed under Omeprazole.

Ondansetron Injection
Action and use
Serotonin 5HT3 antagonist; treatment of nausea and
vomiting.

DEFINITION
Ondansetron Injectionis a sterile solution of Ondansetron
Hydrochloride Dihydrate in Water for Injections.
The injettion complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of ondansetron, ClaHl~30
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a volume of the injectioncontaining the equivalentof
40 mg of ondansetron add 3 rnL of 10M sodium hydroxide,
shake and filter. Wash the precipitate with waterand dryat
600 at a pressure of 2 kPa. The infrared absorption spectrum of
the dried residue, AppendixII A, is concordant with the
reference spectrum of ondansetron (RS 418).

Ondansetron Preparations 111-1109

TESTS
Acidity
pH, 3.3 '0 4.0, Appendix V L.

Impurity B
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions in solution A.
Solution A: 0.5 volwnes of 13.5Mammonia, 100 volumes of
ethanol (96%) and 100 volumes of methanol.
(1) Dilute the injection, if necessary, to give a solution
containing me equivalentof 0.2% wlv of ondansetron.
(2) Dilute I volume of solution (I) to 50 volumes and dilute
1 volume of the resultingsolution to 5 volumes.
(3) 0.25% wlv solution of andanserron for TLG system
S1/itabi/ity BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use silica gelFZ54 as the coating.
(b) Use the mobile phase described below.

(c) Apply 100 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) Remove the plate, dry in airand examine under ullraviolet
light (254 nm).

MOBILE PHASE

1 volume of 13.5Mammonia, 20 volumes of methanol,
25 volumes of ethylacetate and 45 volumes of dichloromelhane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows three clearly separated spots
(impurity A, Rfvalue of about 0.3; impurity H, Rfvalue of
about 0.4; ondansetron, Rf valueof about 0.6).

UMITS

In the chromatogram obtained with solution (1):

any secondary spotcorresponding to impurity B is not more
intense than the spot obtained with solution (2) (0.4%).

Related substances
Carry out the method for liquid chromawgraphy,
Appendixill D, using the following solutions in the mobile
phase.
(1) Dilute the injection, if necessary, to give a solution

- - containing.theequivalent of.O.I%_wlv__of.ondansetron.

(2) Dilute I volume of solution (I) to 50 volumes and
further dilute I volume of the resulting solution to
10 volumes.
(3) 0.0004% wlv each of ondanserron impurity E GRS and
andansetron impurity F GRS.

(4) 0.05% wlv of andansetron impurUy standard BPCRS.
(5) 0.005% wlv of ondanserron impurity A EPCRS and
0.005% wlv of ondanserron impurity G EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with cyanosi/)'I silica gelfor chromawgraphy (5 urn) (Spherisorb
CN is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use ambient column temperature.
(e) Use a detection wavelength of 216 nm.

.. (I) Inject 20 ~L of each solution.
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MOBILE PHASE

20 volumes of acetonitrile Rl and 80 volumes of O.02M sodium
dihydrogen onhophosphare dihydrate, previousiy adjusted to
pH 5.4 with 1M sodium hydroxide.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution/tutor between the peaks due
to impurity C and D is at least 2.5.

LIMITS

Identify any peak corresponding to impurity C (the lint
eluting peak in solution (4» and multiply the area of this
peak by a correctionfactor of 0.6.
The peaks due to impurity E and impurity F in solution (3)
and the peaks due to impurityA and impurity G in solution
(5) may co-elute or may invert.
In the chromatogram obtainedwith solution (1):

me area of any peak corresponding to impurityD (the
second eluting peak in solution (4» is not greaterthan
0.75 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.15%);

the area of any peak corresponding to impurityC (the first
eluting peak in solution (4» is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);
the sum of the areas of the peaks corresponding to impurities
E and F is not greater than the area of the corresponding
peaks in the chromatogram obtained with solution (3)
(0.4%);
the sum of the areas of the' peaks corresponding to impurities
A and G is not greater than twice the area of the principal
peak in the chromatogram obtained with solution (2) (0.4%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks, apart fromany
peaks corresponding to impurity C and impurity D, is not
greater than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard anypeakwith an area less than 0.25 times the area
of the principal peak in the chromatogram obtained with
solution-(2) -(0;05%)~ --------- -- - ------- ----

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions in the mobile
phase.
(1) Dilute the injection to give a solution containing the
equivalent of 0.01% wlv of ondansetron.
(2) 0.0125% wlv of ondansetron hydrochlon'de
dihydrate BPCRS.
(3) 0.05% wlv of ondansetron impuritystandard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to
impurity C and impurity D is at least 2.5.

DETERJ.\UNATION OF CONTENT

Calculate the contentof C1sH I9N]O in the injection using
the declared contentof C1sH1gN30 in ondanserron
hydrochloride dihydrate BPCRS.
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LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of ondansetron.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Ondansetron
Hydrochloride Dihydrate.

Ondansetron Tablets
Action and use
Serotonin 5HT3 antagonist; treatment of nausea and
vomiting.

DEFINITION
Ondansetron Tablets contain Ondansetron Hydrochloride
Dihydrate.

The tablets comply Wlih the requirements stated under Tablets and
with thefollowing requirements.

Content of ondansetron, C1sH1gN'30
95.0 to 105.0% oftbe stated amount.

IDENTIFICATION
Shake a quantity of thepowdered tablets containing the
equivalent of 30 mg of ondansetron with 20 mL of
auumitrileJ filter and evaporate the filtrate to dryness.
The infrared absorption spearum of the residue, Appendix II A,
is concordant with the reference spectrum of ondansetron
hydrochloride (RS 419).

TESTS
DIssolution
Comply with the dissolution test for tablets and capsules,
Appendix Jill Bl.

TEST CONDITIONS

(0) Use Apparatus 2, rotating the paddle at 50 revolutions
perminute.
(b) Use 500 mL of WQter, at a temperature of 370

, as the
medium.

PROCEDURE

-(.l)-Mter-30 minuresjwithdrew -3 .sample.of.rhe.medlum.. and .
measure the absorbance of the filtered sample, suitably diluted
with the dissolution medium if necessary, at themaximum at
310 om, Appendix n BJ using Waler in the reference ceU.
(2) Measure the absorbance of a 0.001 % w/v solution of
ondanselron hydrochloride dihydrate BPCRS using water in the
reference cell.

DETERMINATION OF CONTENT

Calculate the totalcontent of ondansetron, C1sH19N]O, in
the mediumfrom the absorbances obtained and using the
declared contentof C1sHI9N]O in ondansetron hydrochloride
dihydrate BPCRS.

LIMITS

The amount of ondansetron released is not less than75%
(Q) of the stated amount.

Impurity B
Carry out the method for thin-layer chromQwgraphy,
Appendix ill A, using the following solutions insolutionA.
Solution A: 0.5 volumes of 13.5M ammonia, 100 volumes of
ethanol (96%) and 100 volumes of me/hanoi.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 20 mg of ondansetron with 25 mL of
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aceumioiie, filterand evaporate the filtrate to dryness using a
rotary evaporator. Dissolve the residue in 2 mL of
solution A.
(2) Dilute 1 volume of solution (1) to 50 volumes and dilute
1 volume of the resulting solution to 5 volumes.
(3) 0.25% wlv of ondansetron for TLC system
suilabili!)' BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFZ54 0

(b) Use the mobile phase as described below.

(c) Apply 10 fILof each solution.

(d) Develop the plate to 15 cm.

(e) Remove the plate, dry in air and examine under ultraviolel
light (254 nm).

MOBILE PHASE

1 volumeof 13.5M ammonia, zo.volumes of mezhanol,
25 volumes of elhylacetate and 45 volumes of dichloromelhane.

SYSTBM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows 3 clearly separated spots
(impurity A, Rf value of about 0.3; impurity B, Rf value of
about 0.1; ondansetron, Rf value of about 0.6).

LIMITS

In the chromatogram obtained with solution (I):

any secondary spot corresponding to impurity B is not more
intense than the spot in the chromatogram obtained with
solution (2) (0.4%).

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) Shake a quantity of the powdered tablets containing the
equivalent of 20 mg of ondansetron with25 mL of
aatonitrile) filter and evaporate the filtrate to dryness.
Dissolve the residue in 20 mL of mobilephase.
(2) Dilute 1 volume of solution (1) to 50 volumes with the
mobile phase and dilute I volume of the resulting solution to
10 volumes with the mobile phase.
(3) 0.0004% wlv each of ondansetnm impuJ'i!)' E EPCRS and
ond~nsetron £mpu,;ty J! EPCRS.
(4) 0.05% wlv of endansetron impuri!)' standard BPCRS
(containing impurities C and D) in the mobile phase.

(5) 0.005% wlv of ondansetron impuniJ! A EPCRS and
0.005% wlv of andansetron impu,;!)' G EPCRS io the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with cyanosilyl silica gelfor chromatography (5 pm) (Spherisorb
CN is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of216 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

20 volumes of acetonitnk Rl and 80 volumes of 0.02M sodium
dihydrogen orthophosphate dihydrote, previously adjusted to
pH 5.4 with 1M sodium hydroxide.

Ondansetron Preparations III-Ill I

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurity C and impurity D is at least 2.5.

LIMITS

Identify any peak corresponding to impurity C (the first
eluting peak in solution (4)) and multiply the area of this
peak by a correction factor of 0.6.
The peaks due to impurity E and impurity F in solution (3)
and the peaksdue to impurity A and impurity G in solution
(5) may co-elute or be Inverted.

In the chromatogram obtained with solution (1):

the area of anypeak corresponding to impurity D (the
second elutingpeak in solution (4» is not greater than
0.75 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.15%);

the area of anypeak corresponding to impurity C is not
greater than the area of the principal peak in the
chromatogram obtained withsolution (2) (0.2%);
the sum of the areas of the peakscorresponding to impurities
E and F is not greater than the area of the corresponding
peaks in the chromatogram obtained with solution (3)
(0.4%);

the sum of the areas of any peaks corresponding to impurities
A and G is not greater than twicethe area of the principal
peak in the chromatogram obtained with solution (2) (0.4%);

the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of any secondary peaksapart from any
peakscorresponding to impurity C and impurity D is not
greater than 2.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%).

Disregard anypeak with an area less than 0.25 times the area
of the principal peakin the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutionsin solution B.
Solution B: Equalvolumes of aatonitriJe and mobile phase.
(I) Mix a quantity of the powdered tablets containing the
equivalent of 20 mg of ondansetron and 150 mL of
solution B for 30 minuteswith the aid of ultrasound, shaking
every5 minutes, and allow to cool. Add sufficient solution B
to produce 200 mL and filter.

(2) 0.0125% wlv of ondansetron hydrochkJride
dihydrote BPCRS.
(3) 0.05% wlv of ondansetron impu,;!), standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not validunless:
in the chromatogram obtained withsolution (1), the
symmetry factor for the peakdue to ondansetron is less than
3.0j

in the chromatogram obtained with solution (3), the resolution
between the peaksdue to impurity C and impurity D is
at least 2.5.
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Oral Rehydration Salts
Oral Rehydratioo Oral Powder

Action and use
Prevention and treatment of dehydration.

DETERMINATION OF CONTENT

Calculate me content of CIsHI9N30 in the tablets using the
declared content of CIsHI9N30 in ondansetron hydrochloride
dihydmre BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of ondansetron.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Ondanserron
Hydrochloride Dihydrate.

DEFINITION
Oral Rehydration Salts are oralpowders containing either
Glucose or Glucose Monohydrate, Sodium Chloride,
Potasshun Chloride and Sodium Citrate or Sodium
Bicarbonate. After being dissolved in the requisite volume of
Water they are intended for the prevention and treatment of
dehydration due to diarrhoea, including maintenance
therapy. Oral Rehydration Salts may contain suitable
flavouring agents. Where necessary they may also contain
suitable flow agents in the minimum quantity required to
achieve a satisfactory product.

The composition of one of the formulations in use is
described below in terms of the amount in grams to be
dissolved in sufficient Water to produce 1000 mL It is that
recommended by the Diarrhoeal Diseases Control
Programme of the World Health Organization (WHO) and
the United Nations Childrens Fund (UNICEF).

The -ora/powders -iiimplj-wilh-iherequiremeniS-scated iitiderTJral 
POfIJd=and with thefo/tawing requirements.

Content of potassium, K, sodium, Na, bicarbonate,
HC03, chloride, CI, and citrate, C~S07' as
appropriate,
90.0 to 110.0% of the requisite amount, the latter being
calculated from the stated amounts of the relevant
constituents.

Content of anhydrous glucose, C~U06'
As appropriate 90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. When heated with cupn'-uman'c sdution RJ a copious
precipitate of coppern) oxide is produced.

B. Yield reaction B characteristic ofpotassium salts,
Appendix VI.

C. Yield reaction A characteristic of sodiumsalts,
Appendix VI.

D. Yield reaction A characteristic of chlorides, Appendix VI.

E. For preparations containing Sodium Citrate a quantity of
the oral powder containing the equivalent of 50 mg of citric

acid yields reactions A and B characteristic of domes,
Appendix VI.

F. For preparations containing Sodium Bicarbonate add
2 mL of hydrochloric add. A vigorous effervescence is
produced.

ASSAY
Carry out the following assays on the well-mixed contents of
an individual sachet or on a suitable sample from the well
mixed contents of a bulk container. Where the amount in an
individual sachet is insufficient to carry out aU the assays,
thoroughly mix the contents of sufficient sachets to provide
enough material for all of the assays.

For the Assays for potassium, for sodium, for chloride and
for bicarbonate dissolve 8 g in sufficient water to produce
500 mL (solution A).

For potassium
Dilute a suitable volume of solution A with a solution of
'trontium chloride such that there is a 1500- to 2000-fold
excess of strontium ions in the final solution and determine
by Method I for atomic emission spectrophotometry,
Appendix II D, measuring at 767 nm. Use potassium standard
,o/urion (600 ppm K), suitably diluted with the strontium
chloride solution, for the standard solutions. Each mg of
Potassium Chloride is equivalent to 0.5245 mg of K.

For sodium
Dilute a suitable volume of solution A with a solution of
strontium chloride such that there is a 1500- to 2000-fold
excess of strontium ions in the final solution and determine
by Method I for atomic emission spectrophotometry,
Appendix II D, measuring at 589 om. Use sodium standard
,o/uwn (200 ppm Na), suitably diluted with the strontium
chloride solution, for the standard solutions. Each mg of
Sodium Chloride) of Sodium Bicarbonate and of Sodium
Citrate is equivalent to 0.3934, 0.2737 and 0.2345 mg of Na
respectively.

For chloride
Titrate a suitable volume (50 mL for the formula stated
above) of solution A with O.IM silver nimue VS using a
5% wlv solution of potassium chromate as indicator. Each mL
of O.lM silvernitrate VS is equivalent to 3.545 mg of CI.
Each mg of Potassium Chloride and of Sodiwn Chloride is

. _ equivalent 10.0.4756 mg and 0.6066 mg oCCI respectively. -

For citrate
Disperse 2.8 g in 80 mL of anhydrous acetic acid, heat to
about 50 0

, cool, dilute to 100 mL with anhydrous auric acid,
allow to stand for 10 minutes and carry out Method I for
non-aqueous titration, Appendix vm A, using 20 mL of the
supernatant liquid and I-naphtho/benzein solution as indicator.
Each mL of O.lM perch/aric acid VS is equivalent 10 6.303 mg
of C6H j 0 7. Each mg of Sodiwn Citrate is equivalent to
0.6430 mg of C.H,07'

For bicarbonate
Titrate 200 mL of solution A with O.lM hydrochlori< acid VS
using methylorange solution as indicator. Each mL of a.1M
hydrochlaric acid VS is equivalent to 6.101 mg of HCO,.
Each mg of Sodium Bicarbonate is equivalent to 0.7263 mg
of HCO,.

Forg/ucose
Dissolve 7.5 g in 40 mL of water, add 0.5 mL of
1M ammonia, dilute to 50 mL with water, mix well and allow
to stand for not less than 5 hours. If necessary use a suitable
method of filtration to obtain a clear solution. Determine the
optical rotation of the solution, Appendix V F. The observed

2.6 g
1.5 g
2.9g
l3.5 g

Sodium Chloride
Potassium Chloride
Sodium Citrate
Glucose
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rotation in degrees multiplied by 0.9477 represents the
weight, in g, of CJII206 in the weight taken for the Assay.

STORAGE
Oral Rehydration Salts should be protected from moisture.
They should he kept in sachets, preferably made of
aluminium foil, containing sufficient for a single dose or for a
single day's treatment. Powders for use in hospitals may be
presented in bulk containers containing sufficient to produce
a volume of solution appropriate to the 'dailyrequirements of
the establishment concerned.

LABELLING
The label states (I) for sachets the total weights, in grams, of
each of me constituents; (2) for bulk containers the weights,
in grams, of each of the constituents in a stated quantity, in
grams, of the oral powder.

Organ Preservation Solutions
(Solutions for Organ Presenxuion, Ph. Eur. monograph
1264)

PhE" _~ _

DEFINITION
Solutions for organ preservation are sterile, aqueous
preparations intended for the storage, protection and/or
perfusion of mammalian body organs, particularly pending
transplantation.

They contain electrolytes, typically in concentrations close to
the intracellular electrolyte composition.

They may contain carbohydrates (such as glucose or
mannitol}, amino acids, calcium-complexing agents (such as
citrate or phosphate), hydrocolloids (such as starch or gelatin
derivatives) and other suitable excipients, in order, for
example, to adjust the tonicity of the preparation relative to
blood, to adjust or stabilise the pH or to stabilise the
preparation. The excipients do not adversely affect the
intended action of the preparation or, at the concentrations
used, cause toxicity or undue local irritation. Solutions for
organ preservation may also contain active substances or
these may be added immediately before use.

Solutions-for organ preservation, examined under suitable
conditions of visibility, are clear and practically free from
particles.

Solutions for organ preservation may also be supplied as
concentrated solutions to be diluted to the prescribed volume
with a prescribed liquid immediately before use. After
dilution, they comply with the requirements for solutions for
organ preservation.

Before use, solutions for organ preservation are cooled,
typically to 2 °C to 6 °C , to lower the temperature of the
organ and slow its metabolism.

Where applicable, containers for solutions for organ
preservation comply with the requirements for Maten'a/s used
for the manufacture of containers (3.1 and subsections) and
Containers (3.2 and subsections).

Solutions for organ preservation are supplied in glass
containers (3.2.1) or in other containers such as plastic
containers (3.2.2) and prefilled syringes. The tightness of the
container is ensured by suitable means. Closures ensure a
good seal, prevent micro-organisms and other contaminants
from entering the container and closure system and usually
permit the withdrawal of part or all of the contents without
removal of the closure. The plastic materials or elastomers

Organ Preservation Solutions III-IIl3

(3.2.9) of which the closures are composed are sufficiently
finn and elastic to allow the passage of a needle with the
least possible shedding of particles.

PRODUCTION
Solutions for organ preservation are prepared using materials
and methods designed to ensure sterility and to avoid the
introduction of contaminants and the growth of micro
organisms; recommendations on this aspect are provided in
general chapter 5.1.1. Methods of preparation of sterile products.
Unless otherwise justified and authorised, solutions for organ
preservation are prepared from waterfor injections R and do
not contain preservatives.

TESTS
pH (2.2.3)
5.0 '0 8.0.

Osmolality (2.2.35)
250 mosmollkg to 380 mosmollkg.

Hydroxymethylfurfural
If the solution contains glucose, it complies with the
following test. To a volume of the preparation to be
examined containing the equivalent of 25 mg of glucose, add
5.0 mL of a 100 gIL solution of p-roluidine R in 2-propanol R
containing 10 per cent VIV ofglacial acetic add R and then
add 1.0 mL of a 5 gIL solution of harbi",ric acidR.
The absorbance (2.2.25)J determined at 550 nm after
aUowing the mixture to stand for 2 min to 3 mln, is not
greater than that of a standard prepared at the same time and
in the same manner using a solution containing 10 f.tg of
hydroxymelhylfurfuraJ R in the same volume as the preparation
to be examined.

Particulate contamInatIon: sub-visIble particles (2.9.19)
Use 50 mL of the preparation to be examined. The solution
contains not more than 50 particles per millilitre larger than
10 J..Im in size and not more than 5 particles per millilitre
larger than 25 urn.

Products whose labels state that the product is to be used
with a final filter are exempted from these requirements.

Sterllity (2.6.1)
The preparation complies with the test.

Bacterial endotoxins (2.6.14)
Less than 0.5 IU/mL.

Pyrogens (2.6.8)
Preparations for which a validated test for bacterial
endotoxins cannot be carried out comply with the test for
pyrogens. Inject 10 mL of the preparation per kilogram of
the rabbit's mass, unless otherwise justified and authorised.

LABELLING
The label states:
- that the solution is not to be used for injection;
- the formula of the solution for organ preservation,

expressed in grams per litre and in millimoles per litre;
- the nominal volume of the solution for organ preservation

in the container;
- the osmolality, expressed in milliosmoles per kilogram;
- that any unused portion of the ready-to-use solution) of

the concentrated solution or of the diluted solution is to
be discarded;

- the storage conditions;
- where applicable, that the solution is to be used in

conjunction with a final filter;
- for concentrated solutions, that the solution is to be

diluted with a suitable liquid immediately before use.
_____________________ PhE"
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Orphenadrine Hydrochloride Tablets
Action and use
Anticholinergic.

DEFINITION
Orphenadrine Hydrochloride Tablets containOrphenadrine
Hydrochloride.

The tablets comply with 'he requirements stated under Tablets and
Wlih thefollowing requirements.

Content of orphenadrine hydrochloride, C,sH,,NO,HCI
92.5 to 107.5% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 0.15 g
of Orphenadrine Hydrochloride with chloroform, filter and
evaporate the filtrate to dryness. The residue complies with
the following tests.

A. Dissolve 5 mg in 2 mL of sulfunc acid. An orange-red
colour is produced.

B. Dissolve 50 mg in 10 mL of ethanol (50%), add 10 mL of
piaU acidsolution RJ and allow to stand. The melting pointof
the precipitate, after recrystaUisation from ethanol (96%), is
about 89° or about 107°, Appendix V A.

C. Yieldsreaction A characteristic of ch/mides, Appendix VI.

ASSAY
Weighand powder 20 tablets. Dissolve a quantity of the
powder containing 70 mg of Orphenadri.ne Hydrochloride as
completely as possiblein a mixture of 5 mL of waterand
5 mL of 2M hydrochloric acid. Without delay extract with four
15 mL quantities of chlorojonn, filter the combined extracts
and evaporate to about 20 mL Carry out Method I for non
aqueous titration, Appendix VIII A, using 0.02M perchloric acid
VS, adding 2 mL of mercury(ll) acetate solution and
determining the end point potentiometrically. EachmL of
0.02Mperchloric acid VS is equivalent to 6.118 mg of
C,.H,,NO,HCI.

Paediatric Oseltamivir Oral Solution
. NOTE: This monograph has been developed to cooer unlicensed

formulations.

Action and use
Treatment of influenza.

DEFINITION
Paediatric Oseltamivir Oral Solution is a solutionof
Oseltamlvir Phosphate in a suitable aqueous vehicle.
The oralsolution cmnpliawith ,he requirements statedunder Oral
Liquids andwith the. foOowing requirements. Where appropriate,
theoral solution also complies with the requirements stated under
Unlicensed Medicines.

Content of oseltamlvlr, C.e;H,sN,O,
95.0 to 105.0% of the stated amounr.

IDENTIFICATION
A. Carry out the method for thin-layer chromatagraphy,
Appendix ill A, using the following solutions.
(1) Dilute a volumeof the oral solution, ifnecessary, with
sufficient waterto produce a solution containing the
equivalent of 1.14% wlv ofoseltamivir (1.5% wlv of
Oseltamivir Phosphate).

2022

(2) 1.5% wlv of oseltamivir phosphate (impurity B-free) EPCRS
in water.
(3) i.5% w/vof oseltamivir phosphau (impuriiy B..freej EPCRS
and 0.15% w/v of acidooir BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm (Merck silica gel 60 F",
HPTLC plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 7 em.

(e) Afterremoval of the plate, dry in airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

2 volumes of 13.5M ammonia, 20 volumes of methanol and
80 volumes of dichloromethane.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtainedwith
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in me chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtainedwith solution (2).

B. In the Assay, the chromatogram obtained with solution
(I) shows a peakwith the same retention time as the
principal peakin the chromatogram obtained with solution
(2).

C. Yieldsreaction B characteristic of phosphales,
Appendix VI.

TESTS
Acidity
pH, 4.0 to 6.0, Appendix V L

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the foflowing solutions.

(1) Dilute a quantity of the oralsolution with sufficient of a
mixture of 135 volumes of acetonitrile Rl, 245 volwnes of
methanol R2 and 620 volumes of water for chromatography
(solventA) to produce a solutioncontaining the equivalent of
0.08% w/v of oseltamivir (0.1% wlv of Oseltamivir
Phosphate). . .

(2) Dilute I volume of solution (I) to 100 volumes with
solventA and further dilute 1 volume to 10 volumes with
solvent A.
(3) 0.001 % wlv of each of oseltamivir impurity A EPCRS and
osellamivir impurity C EPCRS in solventA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 em x 4.6 mm) packed
with end-capped octylsilyl silica gelfor chromatagraphy (5 pm)
(Waters Symmetry C8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1.2 mL per minute.

(d) Use a colwnn temperature of 50°.

(e) Use a detection wavelength of 207 nm.

(I) Inject 15 ~L of each solution.

(g) For solution (I) aflow the chromatography to proceed fur
twice the retention time of the peakdue to oseltamivir
phosphate.
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MOBJLE PHASE

135 volumes of acetonitrile Rl, 245 volumes of methanol R2
and 620 volumes of a 0.68% wiv solution of potassium
dihydrogen orthophosphate in waterfor chromatography, the pH
of which has been adjusted to 6.0 with 1M potassium
hydroxide.
When the chromatograms are recorded under the prescribed
conditions the retention time of oseltamivir is about
17 minutes; the relative retention of impurity A is about 0.16
and the relative retention of impurity C is about 0.17.

SYSTBM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and impurity C is at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity C is not
greater than 0.3 times the area of the peak due to impurity C
in the chromatogram obtained with solution (3) (0.3%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtairied with
solution (2) (0.1 %);

the sum of-the areas of aU the secondary peaks is not greater
than 10 times the area of the principal peak in the
chromatogram obtained with solution (2) (1%).

Disregard any peak with an area less than 0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Dilute a weighed quantity of the oral solution with
sufficient of the mobile phase to produce a solution
containing the equivalent of 0.015% w/v of oseltamivir and
then dilute 10 volumes of this solution to 100 volwnes with
the mobile phase.

(2) 0.002% wlv of oselramivir phosphare (impur;,y-B
fiu) EPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

-(a)Use a stainless steelcolumnIzs.crn. xA.6 mmj.packed.L.
with end-eapped ocrylsilyl silica gelfor chromarography (5 urn)
(Varian Pursuit C8 and Waters Symmetry C8 are suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.2 mL per minute.

(d) Use a column temperature of 50°.

(e) Use a detection wavelength of 207 om.

(I) Inject 15 ~L of each solution.

MOBILE PHASE

43.5 volumes of methanol and 56.5 volumes of
0.05M porassium dihydrogen orthophosphare, the pH of which
has been adjusted to 6.0 with 4M porassium hydroxide.

DETERMINATION OF CONTENT

Determine the weighl per mL of the oral solution,
Appendix V G, and calculate the content of C 16H2sN"20..,
weight in volume, using the declared content of
C,oH,sN,O"H,PO. in osehamivir phosphare
(impuriry B-free) EPCRS. Each mg of C'6H,.N,O"H,PO, is
equivalent to 0.7612 mg of CU)-12SN204'
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STORAGE'
Paediatric Oseltamivir Oral Solution should be stored at a
temperature of ~o to 80

•

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of oseltamivir.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, C, D, E, F and G listed
under Oseltamivir Phosphate.

Oxazepam Tablets
Action and use
Benzodiazepine.

DEFINITION
Oxazepam Tablets contain Oxazepam.

The tableu comply wilh the requirements stated under Tablets and
wirh thefollowing requirements.

Content of oxazepam, CtsHuClNzOz
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Extract a quantity of the powdered tablets containing
20 mg of Oxazepam with 25 mL of chlorofonn, filter,
evaporate to dryness and dry the residue at 60 0 at a pressure
not exceeding 0.7 kPa. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spectrum of oxazepam (RS 253).
B. The lighr absorprion, Appendix II B, in the range 210 to
350 om of the solution obtained in the Assay exhibits two
maxima, at 230 run and 316 nm.

TESTS
Dissolution
Comply with me requirements for Monographs of the British
Pharmacopoeia in the dissolution lest/or lflbltts and capsules,
Appendix XII B I.

TEST CONDITIONS

- (a). Use.Apparatus 2,_rotatingthe_paddle_at.SO revolutions _
per minute.

(b) Use 900 mL of O.OIM hydrochloric acid, at a temperature
of 37°, as the medium.

PROCEDURE

(1) After 45 minutes withdraw a sample of the medium and
measure the absorbance of a layer of suitable thickness of the
filtered sample, suitably diluted with the dissolution medium
if necessary, at the maximum at 236 run, Appendix II B
using O.OIM hydrrx:hwnc acidin the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of oxazepam, C15HIIC1N202, in
the medium taking 1080 as the value of A(l %, 1 em) at the
maximum at 236 run.

Related substances
Carry out the following procedure protected from light.
Carry out the method for lhin-layer chromatography,
Appendix mA, using the following solutions.

(I) Shake a quantity of the powdered tablets containing
30 mg of Oxazepam with 6 mL of tuetone and centrifuge.

(2) Dilute 1 volume of solution (I) to 100 volumea with
acetone.
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(3) Dilute 1 volume of solution (I) to 500 volumes with
acetone.
(4) 0.10% wlv of each oioxazepam BPCRS and
bromazepam EPCRS in acetone.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelF254 (Merck silica gel 60 F254

is suitable). Before use, wash the platewith methanol allowing
me solventfront to ascend 17 em above the line of
application.
(h) Use the mobile phase as described below.

(c) Apply 20 pL of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in airand
examine under ultraviolet light (254 nm).

MOBILE PHASE

10 volumes of melhanol and 100 volumes of dichloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (4) shows two clearly separated spots.

LIMITS

In the chromatogram obtainedwith solution (1):

anysecondary spot is not more intensethan the spot in the
chromatogram obtained withsolution (2) (l%),
not more than one such spot is more intensethan the spot in
the chromatogram obtained with solution (3) (0.2%).

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 25 mg of Oxazepam add 150 mL of ethanol(96%)
and shake for 30 minutes. Add sufficient ethanol(96%) to
produce 250 ml., centrifuge, dilute 5 mL of the supernatant
liquid to 100 mL with the same solventand measure the
absorbance of the resulting solution at the maximum at
230 run, Appendix II B. Calculate the contentof
C"HIICIN,O, taking 1250 as the value of A(I%, I em) at
the maximum at 230 nm.

STORAGE
Oxazepam Tablets should be protected from light.

Oxybuprocaine Eye Drops
Action and use
Localanaesthetic.

DEFINITION
Oxybuprocaine Eye Drops are a sterile solution of
Oxybuprocaine Hydrochloride in Purified Water.

The eyedrops comply with the requirements statedunder Eye
Preparations and with the following requirements.

Content of oxybuprocaine hydrochloride,
C I1H,sN,O"HC1

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the eye dropscontaining 0.4% w/vof
Oxybuprocaine Hydrochloride add 0.5 mL of 2M hydrochloric
acidand 0.5 mL of a 10% wlv solutionof sodium n;tn'te and
mix. Add a solution prepared by dissolving 0.2 g of
2-naphtho{ in the minimum volume of IBM ammonia; a red
precipitate is produced.
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B. In the Assay, the chromatogram obtained withsolution
(J) shows a peakwith the same retention time as the
principal peakin the chromatogram obtained with
solution (2).

C. Yieldreaction A characteristic of chlorides, Appendix VI.

TESTS
Acidity
pH, 3.5 to 4.3, Appendix V L.

Related substances
Carry out the method for liquid chromatographYJ
Appendix ill D, using the following solutions.
(I) Dilute a volumeof the eye drops with sufficient of the
mobilephase to produce a solutioncontaining 0.016%wlv of
Oxybuprocaine Hydrochloride.

(2) Dilute 1 volume of solution (I) to 100 volumes with the
mobilephase.
(3) Mix I volume of solution (I) with 1 volume of a 4% w/v
solutionof sodium hydroxide and allow (0 stand for
20 minutes. Add I volume of 2M orthophosphon'c acid, dilute
to 100 volumes with the mobile phase and dilute I volume of
the finalsolution to 4 volumes with the mobile phase
(generation of 4-amino-3-butoxybenzoic acid).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Assay may
be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution(3), the resolution/actor betweenthe two
principal peaks is at least 2.0.

UMiTS

In the chromatogram obtained with solution (I):

the sum of the areas of anysecondary peaks is not greater than
3 timesthe area of the principal peakin the chromatogram
obtained with solution (2) (3%).

ASSAY
Carry out the method for liljuidchromatography,
Appendix ill D, usingthe following solutions.
(1) Dilute a suitable volwne of the eye drops with sufficient
of the mobilephase to produce a solution containing
0.016% wNof Oxybuprocalne ·Hydrochloride:·

(2) 0.016% wlv of oxybuprocaine hydro<hloride BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with OCladecylsilyl silica gd for chromatography (5 pm) {Hypersil
ODS is suitable).

(b) Use isocratic elutionand the mobile phase described
below.

(c) Use a flowrateof 1 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of235 nrn.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

40 volumesof acetomirile containing 0.1%vlv of diethytamine
and 60 volumes of a 0.75% wlv solutionof ammonium acetate
whichhas been adjusted to pH 5.0 withglacial euetic acid.

DETERMINATION OF CONTENT

Calculate the content of C17H,.N,O"HCl in the eye drops
using the declared contentof C17H2aN"203JHCl in
oxybuprocaine hydrochloride BPCRS.
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STORAGE
Oxybuprocaine Eye Drops should he protected from light.
They should not be allowedto freeze.

Oxybutynin Oral Solution
Action and use
Anticholinergic.

DEFINITION
Oxybutynin Oral Solution contains Oxybutynin
Hydrochloride in a suitable vehicle.
Theoral solution complies with the rtquiremenlS suued under Oral
Liquids and with thefollowing requirements

Content of oxyhutynin hydrochloride, CnH31N03,HCI

95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity of me oral solurioncontaining 25 mg of
Oxybutynin Hydrochloride add sufficient 2M sodium hyd,!,~de

to adjust to pH 12.0 and extract with four 20-mL quantmes
of hexane. Filter the collectedhexane layers through
anhydrous sodium sulfate (Wbatman GF/C is suitable).
Evaporate the filtrate to dryness undera current of nitrogen,
to yield a clear,stickyliquid residue. The infrared absOTP.tlon
spectrum of the residue, Appendix II A) is concordant With

the refer..cespectrum of oxybutynin (RS 442).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(I) Mix a quantity of the oral solution containing 25 mg of.
Oxybutynin Hydrochloride with 40 mL ofO.OIM hydrochloric
acid, add sufficient O.OIM hydrochlorU acid to produce
100 mL, mix and filter.

(2) 0.000375% wlv of ox:ybulYtlin impurity A EPCRS in
O.OIMhydrochlori< acid.
(3) 0.00025% wlv of pheny/cyclohex:ylg/ycolic acid BPCRS in
O.OIMhydrochloric acid.
(4) Dilute I volume of solution (I) to 200 volumes with
O.OIM hydrochloric acid.
(5) 0.0000125% wlv of oxybtaynin impurity A EPCRS in
solution (4).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromawgraphy Rl (5 pm)
(Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phases described
below.

(c) Use a flow rate of I mL per minute.

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 210 om.

(I) Inject 50 ~L of each solution.

(g) When the chromatograms are recorded under me
prescribed conditions the retention times are about
31 minutes for oxybutynin hydrochloride and about
47 minutes for oxybutynin impurity A.

MOBILE PHASE

Mobile phase A 0.34% wlv of potassium dihydrogen
orthophosphate and 0.436% wlv of dipotassium hydrogen
otthophosphate.
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Mobile phase Ii acetonitrile Rt.

Time Mobile phase A Mobile phase B Comment

(Minutes) ('10 vlv) (% vlv)

0-5 70 30 isocra(c

5-6 70-+45 30->55 lineargradient

6-50 45 55 Isocralk:

50-51 45---)70 55->30 lineargradienl

51-60 70 30 re-equsbreeon

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
withsolution (5), the resolution factor between the peaksdue
to oxybutynin hydrochloride and oxybutynin impurity A is
at least 10.0.

LIMITS

In the chromatogram obtainedwithsolution (1):
the area of anypeakcorresponding to oxybutynin impurity A
is not greater thanthe area of the principal peak in the
chromatogram obtainedwith solution (2) (1.5%);
the area of anypeakcorresponding to
phenylcyciohexylgJycolic acid is not greater thanhalf the area
of the principal peak in the chromatogram obtainedwith
solution (3) (0.5%);

the area of any othersecondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (4) (0.2%);

the swn of the areas of any such secondary peaks is not
greater than the area of the principal peak in the
chromatogram obtained with solution (4) (0.5%).

Disregard anypeak with an arealess than the area of the
principal peakin the chromatogram obtainedwith solution
(5) (0.05%).

ASSAY
Carry out the methodfor liquid chromatography,
Appendix ill D, using the following solutions.
(I) Mix a quantity of the oral solution containing 25 mg of
Oxybutynin Hydrochloride with 400 mL of
O.OIMhydrochloric acid, add sufficient O.OIMhydrochloric acid
to prodll(:e-SOO ffii..,-niii and filter.

(2) 0.005% wlv of ox:ybulYtlin hydrochloride BPCRS in
O.OIM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with nitrile silica gelfor chromawgraphy Rl (5 urn) (Spherisorb
eN is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rateof 2 mL per minute.
(d) Use a column temperature of 40'.

(e) Use a detection wavelength of 200 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

300 volumesof acetom"tn7e RI and 700 volumes of a
0.48% wlvsolutionof anhydrous potassium dihydrogen
orthophosphate previously adjusted to pH 3.0 to 3.5 with
onhophosphori< acid.
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Oxybutynin Tablets
Acdon and use
Anticholinergic.

I. 4-(diethylamino)but-2-ynyl (RS)-2-(cyclohex-3-enyl)-2
cyclohexyl-2-hydroxyacetate (European Pharmacopoeia
impurity A),

PROCEDURE

Carry out the method for liquid chromatography,
Appendix III 0, using the foliowing solutions.

(I) After 45 minutes withdraw a sample of 20 mL of the
medium, filter through a 0.45-llm membrane filter and
discard the first 10 mL of filtrate. Use the filtered dissolution
medium diluted, if necessary, to produce a solution
containing 0.0005% wlv of Oxybutynin Hydrochloride

(2) 0.0005% wlv of o.<ybutynin hydrochloride BPCRS.

CHROI\AATOGRAPHIC CONDITIONS

The chromatographic conditions described under Assay may
be used.

DETERlillNATION OF CONTENT

Calculate the total content of Oxybutynin Hydrochloride,
C22H31N03,HCl, in the medium fromthe chromatograms
obtained and using the declared contentof C22H3IN03JHCI
in o.<ybutynin hydro<hkm'de BPCRS.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.
(I) Mix a quantity of the powdered tablets containing 50 mg
of Oxybutynin Hydrochloride with 40 mL of
O.OIMhydrochloric acidwith the aid of ultrasound for
15 minutes, add sufficient O.OIM hydrochlork acid to produce
50 mL, mix and filter (Whatman GFIA filters are suitable).

(2) 0.0015% wlv of o.<ybutynin impurity A EPCRS in
O.OIMhydro<hloric acid.
(3) 0.001% wlv of phenykyclohe.<ylglyco/ic acidBPCRS in
O.OIMhydrochloric acid.
(4) Dilute I volume of solution (I) to 200 volumes with
O.OIMhydrochloric acid.
(5) 0.001 % wlv of o.<ybutynin impun'ty A EPCRS in
solution (4).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel cohunn (15 em x 4.6 mm) packed
with oCladeeylsiJyI silica gelfor chromalography RJ (5 um)
(Symmetry CIS is suitable).

(b) Use gradient elution and the mobile phases described
below.

--(c)-Use-a-flow·rateof-!-mL-per-minute.----

(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 210 om.
(I) Inject 50 ~L of each solution.

(g) When the chromatograms arerecorded under the
prescribed conditions the retention times are about
31 minutes for oxybutynin hydrochloride and about
47 minutesfor oxybutynin impurity A.

MOBILE PHASE

Mobile phase A 0.34% wlv of porassium dihydrogen
orrhophosphate and 0.436% wlv of dipotassium hydrogen
orrhophosphate.
Mobile phase B acetonirdle RJ.

andenantiomer

andenantiomer

2. (RS)-2-eyclohexyl-2-hydroxy-2-phenylacetic acid
(phenylcyclohexylglycolic acid) (European Pharmacopoeia
impurity D).

DETERi\1..INATION OF CONTENT

Calculate the contentof CZ2H31N03JHCl in the oralsimian
using the declared content of C2~3IN03IHCIin oxybutynin
hydro<hloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include:

o

DEFINlTION
Oxybutynin Tablets contain Oxybutynin Hydrochloride.

TIre tablets romply rmih the requirements statedunder Tablets and
with thefollowing requirements.

-- -C~;~;rt-of-~~bu~-hy<hoch1oride~-C;~H~~N03-,HCl
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity of the powdered tablets containing 25 mg of
Oxybutynin Hydrochloride add sufficient 2M sodium hydroxide
(0 adjust to pH 12.0 and extract withfour 20-mL quantities
of hexane. Filter the collectedhexanelayers through
anhydrous sodium sulfate (Whatman GFIC is suitable).
Evaporate the filtrate to dryness under a current of nitrogen,
to yielda clear, sticky liquidresidue. The infrared absorptWn
spectrum of the residue, Appendix II A, is concordant with
the reference spectrum of oxybutynin (RS442).

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 37°, as the
medium.
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Tlmo Mobile phase A Mobile phase B comment

(Minutes) (%vlv) (% vlv)

0-5 ,0 30 eocratc
5-6 70---+45 30->55 lineargradient

6·50 45 55 60CfatK:

50-51 45--)70 55->30 linear gradenl

51-60 70 30 re-equi6b(ation

DETER.'rt.INATloN OF CONTENT

Calculate the content of ~2HJlNOJ)HCI in the tablets using
the declared content of CuH3iNO j ,HCI in oxybutynin
hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include:

°

C02H

Action and use
~tich~linecglc--,

I. 4-(diethylamino)but-2-ynyl (RS)-2-(cyclohex-3-enyl)-2
cyclohexyl-2-hydroxyacetate (European Pharmacopoeia
impurity A),

and enanliomer

andenanliomer

Oxybutynin Prolonged-release Tablets
Prolonged-release Oxybutynin Tablets

Oxybutynin Prolonged-release Tablets from different
manufacturers) whilstcomplying with the requirements of the
monograph, are not interchangeabk unless otherwise justifiedand
authorised.

2. (RS)-2-eyclohexyl-2-hydroxy-2-phenylacetic acid
(phenykyclohexylglycolic acid) (European Pharmacopoeia
impurity D).

DEFINITION
Oxybutynin Prolonged-release Tabletscontain Oxyburynin
Hydrochloride. They are formulated so that the medicament
is released overa period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Oxybutynin Hydrochloride.
The dissolution profile reflects the in vivo performance which
in tum is compatible with the dosageschedule recommended
by the manufacturer.
The tablets comply with the requirements stated underTablets and
with thefollowing requirements.

Content of oxybutynln hydrochloride, C"H3INO"HCI

92.5 to 107.0% of the stated amount.

IDENTIFICATION
To a quantity of thepowdered tablets comaining.25 rngof
Oxybutynin Hydrochloride add sufficient 2Msodium hydroxide
to adjust to pH 12.0 and extract with 4 2Q-mL quantities of
hexane. Filterthe collectedhexanelayers through anhydrous
sodium sui/ale (Whatman GF/C is suitable). Evaporate the
filtrate to dryness under a current of nitrogen, to yielda

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (5), the resolution factor between the peaks due
to oxybutynin hydrochloride and oxybutynin impurity A is
at least 10.0.

LIMITS

In the chromatogram obtained with solution (1);

the area of any peak corresponding to oxybutynin impurity A
is not greater than the area of the principal peak in the
chromatogram obtained withsolution (2) (1.5%);

the area of any peak corresponding to
phenylcyclohexylglycolic acid is not greater than half the area
of the principal peakin the chromatogram obtained with
solution (~ (0.5%);

the area of any other secondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (4) (0.2%);

the swn of the areas of any such secondary peaks is not
greater thanthe area of the principal peak in the
chromatogram obtained with solution (4) (0.5%).

Disregard anypeakwith an area less than0.1 times the area
of the principal peak in the chromatogram obtained with
solution (4) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Mix 10 whole tablets with 400 mL of O.OIM hydro<hloric
acid for 20 minutes withthe aid of ultrasound, cool, add
sufficient O.OIM hydro<hloric acid to produce 500 mL, mix
and filter (Whatman GF/A filters are suitable). Dilute a
volume of thissolutionwith sufficient O.OIM hydrochloric acid

-- ---t(f pro-dfice-1Csoltitiorfcorttaining-0;005%-w/v-ofOxybutynin---
Hydrochloride.

(2) 0.005% w/v of oxybutyninhydrochloride BPCRS in
O.OIM hydro<hloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with mirile silica gelfor chromatography Rl (5 urn) (Spherisorb
nitrile is suitable).
(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flowrateof 2 mL perminute.
(d) Use a column temperature 40°.

(e) Use a detection wavelength of 200 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

300 volumesof aceumitrile RI and 700 volumes of a
0.48% wlv solutionof anhydrous potassium dihydrogen
orthophosphate previously adjusted to pH 3.0 to 3.5 with
orthophosphoric acid.
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clear, sticky liquid residue.The infrared absorption spectrum of
the residue, AppendixIT A, is concordant with the reference
spearum of exybutynin (RS 442).

TESTS
ReJated substances
Carry out the method for liquidchromatography,
AppendixIII D, using the following solutions.
(I) Mix a quantity of the powdered tablets containing 50 mg
of Oxybutynin Hydrochloride with 40 mL of
O.OIM hydrochloric acidwith the aid of ultrasound for
15 minutes, add sufficient O.OIM hydrochloric add to produce
50 mL, mix and filter (Whatman GF/A filters are suitable).

(2) 0.0015% wlv of oxybutynin impun·'Y A EPCRS in
O.OIM hydrochloric acid.
(3) 0.0014% wlv of phenylcyclohcxylglycolic acidBPCRS in
O.OIM hydroch/ori< acid.
(4) Dilute I volume of solution (I) to 200 volumes with
O.OIM hydrochlori< add.
(5) 0.001 % wlv of oxybutynin impurily A EPCRS in
solution (4).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with oetadecylsilyl silica gelfor chromatography R I (5 pm)
(Symmetry CIS is suitable).

(b) Use gradient elution and the mobile phases described
below.
(e) Use a flow rate of 1 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of21O om.
(I) Inject 50 pL of each solution.

(g) When the chromatograms arerecorded under the
prescribed conditions the retention times areabout
31 minutes for oxybutynin hydrocWoride and about
47 minutes for oxybutynin impurity A.

MOBILE PHASE

Mobile phaseA 0.34% wlv of polassinm dihydrogen
onhophosphare and 0.436% wlv of diporassinm hydrogen
onhophosphate.
Mobile phaseB acetonirrile RI.

Time Mobile phase A MobilephaseB Comment

(Minutes) (% _Iv) (% _Iv)

0-5 70 30 isocratlc

5-6 70-+45 3<>->55 ineargradenl

6-00 45 55 isocralic

50-51 45-.+70 55->30 linear gradenl

51-60 70 30 re-eqeijbretlon

SYSTEM SUITABlUTY

The test is not valid unless, in me chromatogram obtained
withsolution (5), the resolution faaor betweenthe peaksdue
to oxybutynin hydrocWoride and oxybutynin impurity A is
at least 10.0.

UMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to cxybutynin impurity A
is not greater than the area of the principal peak in the
chromatogram obtained withsolution (2) (1.5%),

the area of any peak corresponding to
phenylcyclohexyJglycolic acid is not greater thanhalf the area
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of the principal peakin the chromatogram obtainedwith
solution (3) (0.7%);

the area of any other secondary peak is not greater than
0.4 times the area of lhe principal peakin the chromatogram
obtained with solution (4) (0.2%);

the sum of the areas of any secondary peaks is not greater
than 3 times the area of the principal peak in the
chromatogram obtained with solution (4) (1.5%).

Disregard anypeakwith an area less than 0.1 times the area
of the principal peakin the chromatogram obtained with
solution (4) (0.05%).

ASSAY
Carry OU[ the method for liquid chromatography,
Appendix III D J using the following solutions.
(I) Mix 10 whole tablets with 400 mL ofO.01M hydrochloric
acid for 20 minuteswith the aid of ultrasound, cool, add
sufficient O.OIM hydrochloric acid to produce 500 mL, mix
and filter (Whatman GF/A filters are suitable). Dilute a
volumeof thissolution with sufficient O.OIM hydrochlon"c acid
to produce a solution containing 0.005% wlv of Oxybutynin
HydrocWoride.

(2) 0.005% wlv of oxybutynin hydrochloride BPCRS in
O.OIM hydrochlori< acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with nitrile silica gelfor chromatography RI (5 pm) (Spherisorb
CN is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rateof 2 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detectionwavelength of 200 run.

(f) Inject 20 pL of each solution.

MOBILE PHASE

300 volwnes of acetonitrile Rl and 700 volumes of a
0.48% wlv solution of anhydrous potassium dihydrogen
orlhophosphate previously adjusted to pH 3.0 to 3.5 with
onhophosphoric. acid.

DETERMINATION OF CONTENT

Calculate-the content ofCi:2HJ1N03,:HCl in the-tablets using
the declared contentof C22H3IN03,HCI in o~butynin

hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include:

o

and enanliomer

I. 4-(diethylamino)but-2-ynyl (RS)-2-(cyclohex-3-enyl)-2
cyclohexyl-z-hydroxyacetate (European Phannacopoeia
impurity A),
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andenanliomer

2. (R5)-2-cyclohexyl-2-hydroxy-2-phenylacetic acid
(phenylcyclohexylglycolic acid) (European Pharmacopoeia
impurity D).

Oxycodone Capsules
Oxycodone Hydrochloride Capsules

Action and use
Opioid receptor agonist; analgesic.

DEFINITION
OxycodoneCapsules containOxycodone Hydrochloride.
Tire capsules COOIpIy wuh 'he requirements statedunderCapsules
and with. thefollowing requirements.

Content of oxycodone hydrochloride) C1sH21NO",HCl

95.0 to 105.0%of the stated amount.

IDENTIFICATION
Shake a quantity of the capsulecontents containing 50 mg of
Oxycodone Hydrochloride with 10 mL of water, filterand
make the filtrate alkaline with d,1ute ammonia R1. Allow the
solution £0 standuntil a precipitate is formed. Filter and
wash the precipitate with IO mL of cold water. The infrared
absorption sp«lrUm of the driedresidue, Appendix Il A, is
concordant with the refertnce spectrum of oxycodone
hydrochloride (RS 457).

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix xn BI.

TEST CONDITIONS

(0) Use Apparatus I, rotating the basket at 100 revolutions
per minute.

. ... . (f,}Use900 ffiCoOUit hydrochloric-acid,-.taiemperiiliife of

37°, as the medium.

PROCEDURE

Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions.
(1) After45 minuteswithdraw a sample of the medium and
filter. Use the filtered medium, diluted with O.lM hydrochlorK
acid if necessary, expected to contain0.0005% wlvof
Oxycodone Hydrochloride.

(2) 0.0005% wlv of oxycodone hydrochloride BPCRS in O.lM
hydrochloric acid.
(3) 0.0002% wlv of oxycodone impuritystandardBPCRS in
0.02M acetic acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use 0 stainless steel column (15 em x 4.6 rom) packed
with oc,adecy/sl7y1 silica gelfor chromawgraphy (5 um)
(Nucleosil 100-5C18 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rateof 1.5 mL per minute.
(d) Use a column temperature of 40°.
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(e) Use a dete"ction wavelength of 230 nm.
(I) Inject I 00 ~L of each solution.

(g) For solution (3) allow the chromatography to proceed for
4 times the retention time of the peak due to oxycodone.

MOBILE PHASE

100 volumes of aceu)nitriJe, 200 volumes of methanol and
700 volumes ofa solution containing 0.1 1% wlv of sodium
heptanesulfonate monohydrate previously adjusted to pH 2.0
with 8M orthophosphoric acid.

SYSTEM SUITABIUIY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
oxycodone and 14-hydroxycodeinone is at least 2.0.

DETERMINATION OF CONTENT

Calculate the total content of cxycodone hydrochloride,
ClsHzIN04, HCI) in the mediumfrom the chromatograms
obtained and using the declared content of CISH21NO'hHCI
in oxycodone hydrochloride BPCRS.

LIMITS

The amount of oxycodonehydrochloride released is not less
than 75% (Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in 0.02M acetic
add.

(1) Shake, with the aid of ultrasound) a quantity of the
capsulecontentscontaining 20 mg of Oxycodone
Hydrochloride with 40 mL of 0.02M acetic acid, add sufficient
O.02M acetic acid to produce 50 mL and filter.
(2) Dilute I volume of solution (I) (0 100 volumes.

(3) Dilute 2 volumes of solution (2) to 10 volumes.

(4) 0.0002% wlv of oxycodone impu,,''Y standardBPCRS.

(5) Dilute I volume of solution (3) to 4 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with oCladecy/silyi silica gelfor chromawgraphy (5 pm)
(Kromasil CI8 is suitable).

(b) Use gradient elution and the mobile phases described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of230 om.

(I) Inject 100 ~L of each solution.

MOBILE PHASE

lHobile phase A 70 volumes of acetonitrile, 100 volumes of
methanol and 830 volumes of a O.ll% wlvsolutionof sodium
heptanemlfonal< mqnohydrate previously adjusted to pH 2.0
with 8M orthophosphoric acid.

Mobile phaseB 150 volumes of tuetonitrile, 250 volumes of
methanol and 600 volumesof a o. 11% wlv solution of sodium
hepumesulfomue monohydrate previously adjusted to pH 2.0
with 8M onhophosphoric add.

Time MobilephaseA MobilephaseB comment

(MInutes) l%vlv) (%vlv)

<>60 '00-.50 0-.50 lineargradient

60<;2 5O~100 50-.0 lineargradient

62-70 '00 0 isocratic
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When the chromatograms are recorded using the prescribed
conditions the retention time of oxycodone is about
24 minutes. The retention rimes relative tu cxycodone are:
impurity D, about 1.18; impurity E, about 1.18 and
impurity F, about 2.4.

SYSTEM SUITABILITY

The test is not valid unless, in me chromatogram obtained
with solution (4), the resohuion between the peaks due to
oxycodone and 14-hydroxycodeinone is at least 3.0.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to thebaine and multiply the area
of this peak by 0.5.

In the chromatogram obtained with solution (1):

me sum of the areas of any peaks corresponding to
J4-hydroxycodeinone and hydrocodone is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (I%);

the area of any other secondary peak is not greater than the
area of the principal peak in me chromatogram obtained with
solution (3) (0.2%);

the sum of the areas of any secondary peaks is not greater than
1.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.05%).

ASSAY
Carry out the method for iiquidchromarograpl!Y,
Appendix ill D, using the following solutions in O.02M auric
acid.
(I) Shake, with the aid of ultrasound, a quantity of the
capsule contents containing 25 mg of Oxycodone
Hydrochloride with 40 mL of 0.02M acetic acid, add sufficient
0.02M acetic acid to produce 50 mL and filter. Dilute
I volume of the filtrate to 100 volumes with 0.02M acedc
acid.
(2) 0.0005% wlv of oxycodone hydrochloride BPCRS.
(3) 0.0002% wlv of oxycodone impun''Y srandard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
oxycodone and 14-hydroxycodeinone is at least 2.0.

DETERMINATION OF CONTENT

Calculate the total content of oxycodone hydrochloride,
C1sH2INb",HCI, in the capsules using the declared content
of C,.H2INO.,HCI in oxycodone hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of the monograph
include:
D. 7,8-didehydro-4,5~-epoxy-14-hydroxy-3-methoxy-17

methylmorphinan-6-one (14-hydroxycodeinone);

E. 4,5o:-epoxy-3-methoxy-17~methylmorphinan-6-one

(bydrocodone);

F. 6,7,8,14-tetradehydro-4,5~-epoxy-3-6-d.imethoxy-17
methylmorphinan (thebaine).
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Oxycodone Injection
Oxycodcne Hydrochloride Injection

Action and use
Opioid receptor agonist; analgesic.

DEFINITION
Oxycodone Injection is a sterile solution containing
Oxycodone Hydrochloride.

The injection complies with the requirements underParenteral
Preparations and with thefollowing requirements.

Content of oxycodone hydrochloride, C18H21NO..,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Mix a quantity of the injection containing 50 mg of
Oxycodone Hydrochloride with 10 mL of Waler, filter and
make the filtrate alkaline with dilute ammonia Rl. Allow the
solution to stand until a precipitate is formed. Filter the
solution and wash the precipitate with 10 mL of cold water.
The infrared absorption spectrum of the dried residue,
Appendix II A, is concordant with the reference spectrum of
oxycodone hydrochloride (RS 457).

TESTS
Related substances
Carry out the method for liquidchromalography,
Appendix ill D, using the following solutions in 0.02M acetic
acid.
(1) To a quantity of the injection containing 20 mg of
Oxycodone Hydrochloride add sufficient 0.02M acetic acid to
produce 50 mL and filter.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute 2 volume of solution (2) to 10 volumes.

(4) 0.0002% wlv of oxyrodone impun·'Y standard BPCRS.
(5) Dilute I volume of solution (3) to 4 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with oeta<kcyhilyT silica gd for chromatograpl!Y (5 urn)
(Kromasil CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

- - - -

(c) Use a flow rate of J.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 230 nm,

(I) Inject I 00 ~L of each solution.

MOBILE PHASE

Mobile phase A 70 volumes of aceumioile, JOO volumes of
methanol and 830 volumes of a 0.11 % wlv soJution of sodium
heptanesuifonate monohydrate previously adjusted to pH 2.0
with 8M orrhoplwsphonc add.
Mobile phase B 150 volumes of acetonitrile, 250 volumes of
methanol and 600 volumes of a 0.11 % wlvsolution of sodium
heptanesulfonate monohydrate previously adjusted to pH 2.0
with 8M onhophosphorie add.

TIme Mobile phase A Mobile phase B Comment

(MInutes) I%vlv) (%v/v)

0-00 100--.50 0~50 inear gradient

60-62 50->100 50->0 6near gradient

62-70 100 0 Isccretc
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When the chromatograms are recorded using the prescribed
conditions, the retention time of oxycodone is about
24 minutes. The retention times [dative to oxycodone are:
impurity D, about 1.18; impurity E, about 1.18 and
impurity F, about 2.4.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
oxycodone and J4-hydroxycodeinone is at least 3.0.

LIMITS

Identifyany peaks in the chromatogram obtained with
solution (1) corresponding to thebaine and multiply the area
of this peak by 0.5.

In the chromatogram obtained with solution (1):

the sum of the areas of any peaks corresponding to
14-hydroxycodeinone and hydrocodone is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (l%);

the area of any othersecondary peak is not greater than half
the area of the principal peak in the chromatogram obtained
with solution (3) (0.2%);

the sum of the areas of any seamdarypeaks is not greater than
J.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (1.5%).

Disregard anypeakwith an area less than the area of the
principal peak in the chromatogram obtainedwith solution
(5) (0.05%).

ASSAY
Carry out the method for' liquidchromarography,
Appendixill D, using the following solutions in 0.02M acen,
acid.
(l) To a quantity of the injection containing 25 mg of
OxycodoneHydrochloride add sufficient 0.02M acen, acid to
produce 50 mL andfilter.Dilute I volume of the filtrate to

100 volumes with O.02M acetic add.
(2) 0.0005% wlv of oxycodone hydrochloride BPCRS.
(3) 0.0002% wlv of oxycodone impurity srandard BPCRS in
O.02M acetic add.

CHROMATOGRAPHIC CONDITIONS

.. (a) Use a stainless steel column (15 em x 4,6mm)packed
with octad«ylsayl silica gelfor chromatography (5 urn)
(Kromasil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flowrateof 1.5 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 230 om.

(I) Inject I 00 ~L of each solution.

(g) For solution (3) allow the chromatography to proceed for
4 times the retention time of the peak due to oxycodone.

MOBILE PHASE

100 volumes of acetonitrile, 200 volumes of methanol and
700 volumesof a solutioncontaining 0.11% w/v of sodium
heptanesul/onare monohydrate previously adjusted to pH 2.0
with 8M orthophosphoric acid.

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
oxycodoneand l4-hydroxycodeinone is at least 2.0.
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DETER..\UNATION OF CONTENT

Calculate the total content of oxycodone hydrochloride,
C1sH2LNO",HCI, in the injection using the declared content
of C..H21NO.,HCI in oxycodone hydrochloride BPCRS.

IMPURITIES
D. 7,8-didehydro-4,5ct-epoxy-14-hydroxy-3-methoxy-17

methylmorphinan-6-one (14-hydroxycodeinone);

E. 4,5«-epoxy-3-methoxy-17-memylmorphinan-6-one
(hydrocodone);

F. 6,7,8,14-tetradehydro-4,5ct-epoxy-3-6-dimethoxy-17
methylmorphinan (thebaine).

Oxycodone Oral Solution
Oxycodone Hydrochloride OralSolution

Action and use
Opioid receptor agonist; analgesic.

DEFINITION
Oxycodone OralSolution contains Oxycodone Hydrochloride
in a suitable vehicle.
Theoralsolution complies with the requirements statedunder Oral
Liquids and wirh 'he following requirements.

Content of oxycodone hydrochloride, C1sHllN04,HCI

95.0 to 105.0% of the stated amounr.

IDENTIFICATION
A. Carry out the method for thin-layer chroma,ography,
Appendix ill A, using the following solntions.

(I) Adjust the pH of a quantity of the oral solution
containing 15 mg of Oxycodone Hydrochloride to pH 9.5
with 6M ammonia. Transfer the solution to a separating
funnel andextract with two 5-mL quantities of
dichloromethane. Combine the dicWoromethane extracts and
evaporate Z mL of the extract to dryness. Dissolve the
residue obtained in I mL of dichloromethane.
(2) Transfer 15 mL ofa 0.1 % wlv solution of oxycodone
hydrochloride BPCRS, adjusted to pH 9.5 with 6M ammonia,
to a separating funnel and extract with two 5-mL quantities
of dichloromerhane. Combine the dicWoromethane extracts

-an,1" eval'-ora-te-Z-riiL-of the e-rusd-to-dijiiess. Dissolve-dIe-
residue obtained in I mL of dichloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating substance silica gelF254 (Merck
TLC silica gel 60 F254 pJates aresuitable).
(b) Use the mobile phase described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Dry the plate in air and examine underultraviolellight
(254 nm).

MOBILE PHASE

3 volumes of 135M ammonia, 10 volumesof diethyl ether,
40 volumes of toluene and 60 volumes of aatone.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colourto that in the
chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peakin the chromatogram obtained with
solution (2).
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TESTS
Acidity
pH, 2.5 to 3.0, Appendix V L.

Related substances
Carry out the method for liquidchromaUJgraphy,
Appendix III D J using the following solutions in O.02M acetic
acid.
(I) Shake, with the aid of ultrasound, a quantity of the oral
solution conraining 20 mg of OxycodoneHydrochloride with
40 mL of O.02M aatic acUl, add sufficient O.02M acetic acid to
produce 50 mL and lilter.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute 2 volumes of solution (2) to 10 volumes.

(4) 0.0002% wlv of oxycodone impurity standard BPCRS.

(5) Dilute I volume of solution (3) to 4 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with octadecylsiJy/ <inca gd for chromaUJgraphy (5 urn)
(Kromasil CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(e) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 230 nm.

(I) Inject I 00 ~ of each solution.

MOBILE PHASE

Mobile phase A 70 volumes of ac<lonilrik, 100 volumes of
methanol and 830 volumes'of a 0.11% wlv solutionof sodium
heptanesulfonate monohydrate previously adjusted to pH 2.0
with 8M orthophosphoric acid.
MoM. phaseB 150 volumes of aceUJnitrik, 250 volumes of
methanol and 600 volumes of a 0.11 % w/v solution of sodium
heptanesulfonate monohydrate previously adjusted to pH 2.0
with 8M orthophosphoric acid.

Time Mobile phase A Mobile phase B Comment

(Minutes) (%vlvl (% Vlv)

0-00 100--)50 0->50 lineargradient

_____60-62_
~ ~

_ __SO-:t.1.90 - _§4b:~L _lirl~~9r~nJ

62-70 100 0 isocratic

When the chromatograms are recorded using the prescribed
conditions, the retention timeof oxycodone is about
24 minutes. The retention times relative to oxycodoneare;
impurity D, about 1.18; impurity E, about 1.18 and
impurity F, about 2.4.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (4), the resolution between the peaksdue to
oxycodone and 14-hydroxycodeinone is at least3.0.

LIMITS

Identify anypeaks In the chromatogram obtained with
solution (1) corresponding to thebaine and multiply the area
of this peak by 0.5.

In the chromatogram obtained with solution (1):

the sum of the areas of any peakscorresponding to
14-hydroxycodeinone and bydrocodone is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (1%);
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the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%),

the sum of the areas of any secondary peaks is not greater than
1.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.05%).

ASSAY
Carry out the method for liquidchromaUJgraphy,
Appendix m D, using the following solutions in 0.02M acetic
acid.
(1) To a quantity of the oralsolution containing 25 mg of
Oxycodone Hydrochloride add sufficient O.02M acetic acid to
produce 50 mL and filter.Dilute 1 volumeof this solution to
100 volumes with O.02M acetic acid.
(2) 0.0005% wlv of oxyrodone hydrochloride BPCRS.

(3) 0.0002% wlv of oxywdone impurily standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with OCladecylsilyl silica gd for chromaUJgraphy (5 JUIl)
(Kromasil CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 230 urn.
(I) Inject 100 ul, of each solution.

(g) For solution (3) allow the chromatography to proceed for
4 times the retention timeof the peakdue to oxycodone.

MOBILE PHASE

100 volumes of aaumitrile, 200 volumes of methanol and
700 volumes of a solution containing 0.11% wlv of sodium
heplanesulfonate monohydrate previously adjusted to pH 2.0
with 8M otthophosphoric acid.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
~jth_~!!t~~(?2,_t!!e resolution between the peaks due to
oxycodone and 14-hydroxyoodemone-is iitieast2.0~-- ------
DETERMINATION OF CONTENT

Calculate the total content of oxycodonehydrochloride,
CtsHZ1N04,HCl, in the oralsolutionfrom the
chromatograms obtainedand using the declared content of
C,aH21NO"HCI in oxyeodone hydrochloride BPCRS.

IMPURITIES
D. 7,8-<lidehydro-4,5a-epoxy-14-hydroxy-3-methoxy-17

methylmorphinan-6-one (14-hydroxycodeinone);

E. 4,5a-epoxy-3-methoxy-17-methylmorphinan-6-one
(hydrocodone);

F. 6,7 ,8,14-tetradehydro-4,5a-epoxy-3-6-dimethoxy-17
methylmorphinan (tliebaine).
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Oxycodone Prolonged-release Tablets
Prolonged-release OxycodoneTablets

Oxycodone Prolonged-release Tablets from different manufacturers,
whilst annplying with"the requirements of the monograph, are not
interchangeable unless othettsise jusufied and authorised.
Oxycodone Prokmged-release Tablets that havea tamper-resistant
fonnulation, whilst complying with the requirements of the
monograph, may require different methods of sample preparation
where justified and authorised.

Action and use
Opioid receptor agonist; analgesic.

DEFINITION
Oxycodone Prolonged-release Tablets contain Oxycodone
Hydrochloride.

PRODUCTION
A suitable dissolution test is carried our to demonstrate the
appropriate release of oxycodone. The dissolution profile
reflects the inviw performance whichin turn is compatible
with the dosage schedule recommended by the manufacturer.
The rablelS,comply with the requirements stated under Tablets and
with thefol/Qwing requirements.

Content of oxycodone hydrochloride, C.aH2.N04JHCI
95.0 to 105.0% of the statedamount.

IDENTIFICATION
Mix a quantity of the powdered tablets containing 50 mg of
Oxycodone Hydrochloride with 25 mL of water, filter and
add sufficient dilute ammonia Rl (0 make the solution
alkaline. Allow the mixture to stand until a precipitate is
formed. Filter and wash the precipitate with 10 mL of cold
water. The infrared absorption spearum of the dried residue,
Appendix II A, is concordant with the reference spearum of
oxycodone hydrocWoride (RS 457).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, protected from light using the following
solutions in 0.02M acetic acid.
(I) Shake with the aid of ultrasound a quantity of the
powderedtablets containing 20 mg of OxycOdone ..
Hydrochloride with 40 mL of 0.02M acetic acid, add
sufficient 0.02M acetic add to produce 50 mL and filter.
(2) Dilute I volume of solution (1) to 100 volumes.

(3) Dilute I volumes of solution (2) to 5 volumes.

(4) 0.0002% wlv of oxycodone impuritystandardBPCRS.

(5) Dilute I volume of solution (3) to 4 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with ocradecylsilyl silica gelfor chromatagraphy (5 1lI11)
(!<romasil CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 230 om.
(f) Inject 100 ~L of each solution.

MOBILE PHASE

l'rlobile phase A 70 volumes of aceuminite, 100 volumes of
methanol and 830 volumes of a 0.11% w/v solution of sodium
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hepumesulfotuue monohydrate previously adjusted to pH 2.0
with 8M onhophosphonc acid..

lWob,le phaseB 150 volumes of acetonitrile, 250 volumes of
methanol and 600 volumes of a 0.11% w/v solution of sodium
heptanesulfimate monohydrate previously adjusted to pH 2.0
with 8M onhophosphoric acid.

Time (Minutes) Mobile phase A Mobile phase B Comment
("10 vfv) ("I. vlv)

0-60 100-->50 0-->50 linear gradient

06-62 50-->100 50 .....0 linear gradient

62-70 100 0 re-equlhbrarlon

When the chromatograms arerecorded using the prescribed
conditions, the retention timeof oxycodone is about
24 minutes. The retention timesrelative to oxycodone are:
impurity D, about 1.18; impurity E, about 1.18 and
impurity F, about 2.4.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4)} the resolution between the peaks due to
oxycodone and impurity D is at least3.0.

LIMITS

Identify anypeak in the chromatogram obtained with
solution (I) corresponding to impurity F and multiply the
area of this peak by 0.5.
In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity F is not
greater than the area of lite principal peak in the
chromatogram obtained with solution (3) (0.2%);

the sum of the areas of anypeaks due to impurity D and
impurity E is not more thanthe area of theprincipal peak in
the chromatogram obtained withsolution (2) (1%);
the area of any othersecondary peak is not greater thanthe
area of the principal peakin me chromatogram obtained with
solution (3) (0.2%);

the sum of the areas of anysecondary peaks is not greater than
1.5 times the area of theprincipal peak in the chromatogram
obtained with solution (2) (1.5%).

Disregard anypeakwithan area less than the area of the
principal peak-in the chromatogram-obtained with solution
(5) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutionsin 0.02M acetic acid.

(I) To a quantity of the powdered tablets containing 25 mg
of Oxycodone Hydrochloride add sufficient 0.02M acetic acid
to produce 50 mL and filter. Dilute I volume of the filtrate
to 100 volumeswithO.02M acetic acid.

(2) 0.0005% w/v of oxycodone hydrochloride BPCRS.

(3) 0.0005% wlv of oxycodone impuritystandardBPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with octadecylsilyl silica gelfor chromatography (5 um)
(!<romasil CI8 is suitable).

(b) Use isocratic elutionand the mobilephase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 230 DID.
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(I) Inject 100 1'1. of each solution.

(g) For solution (3) allow the chromatography to proceed for
4 times the retention time of oxycodone hydrochloride
(retention time, about 6 minutes).

MOBILE PHASE

100 volumes of aUlOnitri/e, 200 volumes of methanol and
700 volumes ofa solution containing 0.11% wlv of sodium
heptane sulfonate manohydrate previously adjusted to pH 2.0
with 8M orthophosphon'c acid.

SYSTEM SUITABIliTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
oxycodonehydrochloride and 14-hydroxycodeinone is
at least 2.0.

DETERMINATION OF CONTENT

Calculate the totalcontentof C1sH21N0-4,HCI in the tablets
using me declared contentof ClsH2IN04,HCl in oxycodone
hydrochloride BPGRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities D, E andF listedunder
Oxycodone Hydrochloride.

Oxymetholone Tablets
Action and use
Anabolic steroid; androgen.

DEFINITION
Oxymetholone Tablets contain Oxymelholone.
The Mblets comply with the requirements sM!ed underTablets and
with thefollowing requirements. Where appropriate, the Mb1els aho
comply with the requirements statedunderUnlicensed Medicines.

Content of oxymetholone, CUH320 )
90.0 to 110.0% of the stated amount.

IDENTIFICATION
To a quantity of the powdered tablets containing 50 mg of
Oxymetholone add 10 mL of water, extract with two 10-mL
quantities -ofchlorojom,-and-evaporale the chloroform extract
to dryness. The residue, after drying overphosphorus pentoxide
at a pressure not exceeding 0.7 kPa, complies with the
following tests.

A. The infrared absorption spectrum, Appendix II A, is
concordam with the reference spectrum of oxymelholone
(RS 256).

B. Complies wilh the test for idennjication 0/steroids,
Appendix ill A, using impugnaring solvent II and mobile
phase D.

ASSAY
Weigh and powder 20 tablets. Extract a quantity of the
powdercontaining 25 mg of Oxymelholone wil:h
O.OIM ethanolit sodium hydroxide and add sufficient
O.OIM ethanolit sodium hydroxide to produce 250 mL. Filter if
necessary, dilute 5 mLof me filtrate to 50 mL with
O.OIM ethanolic sodium hydroxide and measure the absorbance
of the resulting solution at the maximum at 315 DIn,

Appendix II B. Calculate the content of C21H'20, taking
547 as the value oC A(l %, 1 cm) at the maximwn at
315 om.
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STORAGE
Oxymetholone Tablets should be kept free from contact with
ferrous metalsandprotected from light,

Oxytetracycline Capsules
Action and use
Tetracycline antibacterial

DEFINITION
Oxytetracycline Capsules containOxytetracycline
Hydrochloride.

The capsules comply with the requiremenu Slated under Capsules
and with thefollawing requirements.

Content of oxytetracycline hydrochloride)
C"H,.,N,O••HCI
95.0 to 110.0% of the stated amount.

IDENIlFICATION
A. Carry out the method for rltin-Iayer chroma",graphy,
Appendix ill AJ using the following solutions.
(I) Extract a quantity of the contents of the capsules
containing 10 mg of Oxytetracycline Hydrochloride with
20 mL of methanol, centrifuge and use the supernatant liquid.
(2) Dissolve 5 mg of oxytetracycline hydrochloride BPCRS in
sufficient methanol to produce 10 mL.
(3) Dissolve 5 mg of oxywracycline hydrochloride BPCRS and
5 mg of demeclo<ycline hydrochloride BPCRS in sufficient
methanol to produce 10 mL

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel precoated plate (Merck silica gel 60 plates
are suitable). Adjust the pH ofa 10% wlv solution of
disodium edeMte to 7.0 with 10M sodium hydroxide and spray
the solution evenly onto the plate (about 10 mL for a plate
100 mm x 200 mm). Allow the plate to dry in a horizontal
positionfor at least 1 hour.Before use)dry the plate at 110°
for 1 hour.
(b) Use the mobile phase as described below.

(c) Apply I ~L of each solution.

(d) Develop the plate 1015 clIl.
(e) After removal of theplate,dry it in a current of airand
examine under ullravioiet light (365 nm).

MOBlLE PHASE

6 volumes of water, 35 volumes of methanol and 59 volumes
of dichloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution(3) shows two clearly separated spars.,
CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position,colourandsize to that
in the chromatogram obtained with solution (2).

B. To 0.5 mg of the contents of the capsules add 2 mL of
sulfuric add; a deep crimson colouris produced. Add 1 mL
of water, the colourchanges to yellow.
C. The contents of the capsules yield the reactions
characteristic of chlorides, Appendix VI.

www.webofpharma.com



2022

TESTS
DJssolution
Comply with the requirements in the dissoluuon test for tablets
and capsules, Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 100 revoludons
per minute.

(b) Use 900 mL of O.IMhydrochloric acid, at a temperature of
37 0

, as the medium.

rROCEDURE

After 45 minutes withdraw a sample of the medium and
measure the absorbance of the fihered sample, suitably diluted
with the dissolution medium if necessary) at the maximum at
353 nm, Appendix II B, using O.IM hydrochloric acid in the
reference cell.

DETBRi\UNATION OF CONTENT

Calculate the total content of oxytetracycline hydrochloride,
C22H2,.N209,HCI.J in the medium taking 282 as the value of
A(I %, 1 em) at the maximum at 353 nm.

LIMITS

The amount of oxytetracycline hydrochloride released is not
less than 75% (Q) of the stated amount.

Light-absorbing impurities
Dissolve a portion of the mixed contents of five capsules as
completely as possible in sufficient of a mixture of 1 volume
of 1M hydrochlorn: acid and 99 volumes of methanolto
produce two solutions of Oxytetracycline Hydrochloride
containing (1) 0.20% wlv and (2) 1.0% wlv, and filter each
solution. .

The absorbance of the filtrate obtained from solution (1) at
430 DID is not more than 0.75, Appendix II B, calculated
with reference to the dried capsule contents. The absorbance
of the filtrate obtained from solution (2) at 490 nm is not
more than 0.40, calculated with reference to the dried
capsule contents.

Loss on drying
When dried at 60° at a pressure not exceeding 0.7 kPa for
3 hours, the contents of the capsules lose not more than
5.0% of their weight. Use 1 g.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in a mixture of
20 volumes of acelt11litn·/t and 80 volumes of O.OIM oxalic acid
(solvent A). Prepare the solutions immediately before use.

(I) Shake a quantity of the mixed contents of the capsules
containing 0.16 g of Oxytetracycline HydrocWoride in
150 mL of solvent A and dilute to 200 mL. Filter the
resultiog solution (Whatman GFIC filter is suitable).

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.08% wlv of oxytetraeydine for system suiUJbi/iiy
AEPCRS.
(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped octylsilyl silica gelfor chromatography (5 urn)
(lntertsil C8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of. 1.3 mL per minute.

(d) Use a column temperature of 50°.

(e) Use a detection wavelength of254 nm.

Oxytetracycline Preparations llI-1l27

(I) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.05% vlv trijluoroaceuc acid.

Mob.le phase B 5 volumes of tetrahydrofuran, 15 volumes of
methanoland 80 volwnes of acetonitrile.

Time (Minutes) Mobile phase A Mobile phase B Conunent
(%vlv) (%vlv)

0-' 90 10 isocratic
5-20 90-J65 IO----J-35 linear gradent

20-21 65----J-90 35----J-1O linear gradjent

21-27 90 10 re-equllfbrauon

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
oxytetracycline (retention time about 6.5 minutes) are:
impurity A, about 0.9; impurity B, about 1.2; impurity C,
about 1.3; impurity D, about 1.4; impurity E, about 2.2;
impurity F, about 2.3.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the peak-lO-fJcJley ratio is at least 3.0, where
Hp is the height above the baseline of the peak due to
impurity A and Ho is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to oxytetracycline.

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-lO-Valley ratio is at least 3.0, where
Hp is the height above the baseJine of the peak due to
impurity Band HfJ is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to oxytetracycline.

LIMITS

Identify any peak corresponding to impurities A, B, C, D, E
and F in the chromatogram obtained with solution (1), using
the chromatogram obtained with solution (3). Multiply the
areas of any peaks due to impurity D and E by a correction
factor of 0.4.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than half.the area.cf.the princlpai.peak.in the-- ---
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the area of any peak corresponding to impurity C is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2.0%);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (4) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than 4 times me area of the principal peak in the
chromatogram obtained with solution (2) (4.0%).

Disregard any peak with an area less than th~ area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Weigh the contents of 20 capsules. l'tlix and powder if
necessary. Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in a mixture of
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20 volumes of acetoniuile and 80 volumes of a.OIM oxalic acid
(solvent A). Prepare the solutions immediately before use.

(1) Shake, with the aid of ultrasound, a quantity of the
mixed capsule contents containing 0.16 mg of
Oxytetracycline Hydrochloride with 150 mL of solvent A.
Dilute to 200 mL and filter (Whatman GF/C filter is
suitable). Dilute I volume of the filtrate to 10 volumes.

(2) 0.0074% w/v of oxytetracycline BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions stated under Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of ~2H24N209,HCI in the capsules
using the declared content of ~~2,.N209in
oxytetracycline BPGRS. Each mg of C22H24Nz09 is equivalent
to 1.079 mg of C"H2.,N209,HCI.

STORAGE
Oxytetracycline Capsules should he protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Oxytetracycline
Hydrochloride.

Oxytetracycline Tablets
Action and use
Tetracycline antibacterial.'

DEFINlTION
Oxytetracycline Tablets contain Oxytetracycline Dihydrate.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of oxytetracycline dihydrate, C22H2~209,2H20
95.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(I) .EJ{Uaet.a_q~!I!!!iw-_of~e powdered tablets containing
10 mg of Oxytetracycline Dfuydf3ie'wiili-2Irmr:of iii,thllt,ol,
centrifuge and use the supernatant liquid.

(2) Dissolve 5 mg of oxytetracycline hydrochloride BPCRS in
sufficient methanol to produce 10 mL
(3) Dissolve 5 mg of oxytetracycline hydrochloride BPCRS and
5 mg of demeclocydine hydrochloride BPCRS in sufficient
methanolto produce 10 rnL.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gel precoared plate (Merck silica gel 60 plates
are suitable). Adjust the pH of a 10% wlv solution of
duodium edetau to 7.0 with 10M sodium hydroxide and spray
the solution evenly onto the plate (about 10 mL for a plate
100 mm x 200 mm). Allow the plate to dry in a horizontal
position for at least I hour. Before use, dry the plate at 110°
for 1 hour.

(b) Use the mobile phase as described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate) dry it in a current of air and
examine under ulrrat/iolet light (365 nm).
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MOBILE PHASE

6 volumes of water, 35 volumes of methanol and 59 volumes
of dkhioromethane.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position, colour and size to that
in the chromatogram obtained with solution (2).

B. To 2 mg of the powdered tablets add 2 mL of m/furic
acid; a deep crimson colour is produced. Add I mL of warer;
the colour changes to yellow.

C. Shake 4 mg of the powdered tablets with 5 mL of a
1% w/v solution of sodium carbonare and add 2 mL of
diazobenzenesulfonic acidsoluuon. A light brown colour is
produced.

TESTS
Dissolution
Comply with the requirements in the dissoluu"on lesr for rablets
and capmles, Appendix XU B.

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

After 30 minutes withdrawalO-mL sample of the mediwn
and measure the absurbance of the filtered sample, suitably
diluted with the dissolution mediwn if necessary) at the
maximum at 353 om, Appendix ITB, using O.IM hydrochloric
add in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of oxytetracycline dihydrate)
C2zH2~209,2H20, in the medium taking 282 as the value
of A(I%, I em) at the maximum at 353 om.

LIMITS

The amount of oxytetracycline dihydrate released is not less
than 7_5% (Q) .l!(the_s~t~d_ amount.

Light-absorbing bnpurltles
Wash five tablets with wateror chloroform until any coloured
coating is removed, dry with filter paper and powder.
Dissolve portions of the powder as completely as possible In
sufficient of a mixture of 1 volume of 1M hydrochloric acid
and 99 volumes of methanolto produce two solutions of
Oxytetracycline Dihydrate containing (I) 0.20% w/v and (2)
1.0% w/v, and filter each solution.

The absorbance of the filtrate obtained from solution (I) at
430 om is not more than 0.50 and the absorbance ofthe
filtrate obtained from solution (2) at 490 om is not more
than 0.40, Appendix ITB.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in a mixture of
20 volwnes of aceronirn7e and 80 volumes ofO.OIM oxalic
acid (solvent A). Prepare the solutions immediately before
use.

(I) Shake a quantity of the powdered tablets containing
0.16 g of Oxytetracycline Dihydrate in 150 mL of solvent A
and dilute to 200 rnL. Filter the resulting solution (Whatman
GF/C filter is suitable).
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(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.08% wlv of oxytetracycline for system s,.·tability
AEPCRS.
(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-eapped oe,yIsi/y/ n7i<a gelfor chroma,ography (5 urn)
(Intertsil C8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.3 mL per minute.

(d) Use a column temperature of 50°,

(e) Use a detection wavelength of254 om.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phaseA 0.05% vlv trifluoroo«tic acid.
Mobile phase B 5 volumes of relrahydrofuran, 15 volumes of
methanol and 80 volumes of acetonitrile.

Time (MInutes) Mobile phase A Mobile phase B Comment
(%vlv) (%vlv)

0-, 90 10 isccratic

5-20 90_65 10-->35 linear gradjent

20-21 65-->90 35-->10 linear gradient

21-21 90 10 re-equilibrarion

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
oxytetracycline (retention time about 7 minutes) are:
impurity A, about 0.9; impurity B) about 1.2j impurity C,
about 1.3j impurity D, about 1.4; impurity E, about 2.2.

SYSTEM SUiTABIUTY

The test is not validunless, in the chromatogram obtained
with solution (3), the peak-lO-'Valley ratio is at least 3.0, where
Hp is the height above the baseline of the peakdue to
impurity A and Hu is the height above the baseline of the
lowest point of the cwve separating this peak from the peak
due to oxytetracycline.
The test is not valid unless, in the chromatogram obtained
withsolution-(3), the-peak-to-valley ratio is at least-3.0,where
Hp is the height above the baseline of the peak due to
impurity Band Hu is the height above the baseline of the
lowest point of the curve separating thispeak from the peak
due to oxytetracycline.

UMITS

Identify any peakcorresponding to impurities A, B, C, D
and E in me chromatogram obtainedwithsolution (1), using
the chromatogram obtained with solution (3). Multiply the
areas of the peaksdue to Impurity D and E by a correction
factor of 0.4.

In the chromatogram obtained with solution (I):

the area of anypeakcorresponding to impurity A is not
greater than half the areaof the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peakcorresponding to impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

me area of any peakcorresponding to impurity C is not
greater than twicethe areaof the principal peak in me
chromatogram obtained with solution (2) (2.0%);

Oxytocin Preparations 111-1129

the area of any othersecondary peak is not greater thantwice
the area of the principal peak in the chromatogram obtained
withsolution (4) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than4 times the area of the principal peak in the
chromatogram obtainedwithsolution (2) (4.0%).
Disregard anypeak with an area less than the area of the
principal peakin the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
IUjuid chroma,ography, Appendix ill D, using the following
solutions in a mixture of 20 volumesof acetonimle and
80 volumes ofO.OIM oxalic acid (solventA). Prepare the
solutiom immediately before use.
(1) Shake, with me aid of ultrasound, a quantity of the
powdered tablets containing 0.16 g of Oxytetracycline
Dihydrate with 150 mL of solvent A. Dilute to 200 mL and
Iilter (Whatman GFIC Iilter is suitable). Dilute I volume of
the filtrate to 10 volumes.
(2) 0.0074% wlv of oxytelTacycline BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsstated underRelated
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of C22H24N209J2HzO in the tablets
using the declared content of C22Hz4N209 in
oxyulTtUYC/ine BPCRS. Each mg of Cn H 24N20 9 is equivalent
to 1.078 mg of C"H,J',O,,2H,O.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed under Oxytetracycline
Dihydrate.

Oxytocin Injection
Action and use
Oxytocic.

DEFINOlON
Oxytocin Injection is a sterile solution of Oxytocin or a sterile
dilution of Oxytocin Concentrated Solution in Water for
Injections.
The injecu·on complies wilh the requirement! statedunder
Parenteral Preparations and with thefollowing requirements.

Content of oxytocin, C4J~~120I2S2
90.0 to 110.0% of the stated amount.
For the purpose of labelling oxytocinpreparations, I mg of
oxytocin peptide (C.,H.oN120I2S,) is equivalent to 600 IV
of biological activity.

CHARACTERISTICS
A clear, colourless liquid.

IDENTIFICATION
A. Carry out the method for thin-layer chromarography,
Appendix ill AJ using a high performance silica gelprecoated
plate (Merck Silica gel 60 plates are suitable) and a mixture
of 1 volumeof glacial acetic acid, 6 volumes of waterJ
30 volumes of methanol and 70 volumesof dichioromethane as
the mobilephase but allowing the solvent front to ascend
8 cm above the line of application. Prepare a solution
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containing 17 pg per mL of oxytocin EPCRS by dissolving the
contents of one vial in the requisite volume of a 1.56% wlv
solution of sodium dihydrogen onhophosphate (solution A).
For solution (1) evaporate 5 mL of the injection on a rotary
evaporator at 300 and dissolve the residue in 0.5 mL of
water.
For injections conrainlng 0.00167% wlv prepare solution (2)
by evaporating 5 mL of solution A on a rotary evaporator at
300 and dissolving the residue in 0.5 mL of water. Apply
separately 10 the plate I ~L of solutions (I) and (2), dry in a
stream of cold air and develop immediately.

For injections containing 0.00083% w/v prepare solution (2)
by evaporating 2.5 mL of solution A on a rotary evaporator
aI 30° and dissolving the residue in 0.5 mL of water. Apply
separately 10 the plate 2 ~L of solutions (I) and (2), dry in a
stream of cold air and develop immediately.

After removal of the plate) allow it to dry in a stream of cold
air for 10 minutes and develop again in a tank) previously
equilibrated for 30 minutes with fresh mobile phase. After
removal of the plate, allow it to dry in a stream of warm air
for 10 minutes) cool and spray withphosphomolybdoumgstic
reagent until the plate appears translucent. Immediately place
the plate in a tank, previously equilibrated for 30 minutes
with 135M ammonia, for 5 minutes) remove and dty in a
stream of warm air. The principal spot in the chromatogram
obtained with solution (1) corresponds in position, size and
intensity to that in the chromatogram obtained with
solution (2).

B. In the Assay, the chromatogram obtained with solution
(I) exhibits a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 3.5 10 4.5, Appendix V L.

Related substances
Carry oUI the method for IUjuid chromatography,
Appendix ill D, using the following solutions in water.
(1) Dilute a volume of the injection, if necessary, to produce
a solution containing the equivalent of 0.00083% w/v of
Oxytocin.

..- (2YJJiJute j vofumeofso]utiiinon" 50 volurnes~ .

(3) 0.16% wlv solution of oxyto<inldesmop"";n ualidation
mixtureEPCRS.
(4) Dilute I volume of solution (2) to 20 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 nun) packed
with end-capped octade<y/sily/ silica gelfor chromatography
(5 urn) (Walers Symmetry CI8 is suitable is suitable),

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 25°.

(e) Use a detection wavelength of 220 run.

(I) Inject 200 ~ of each solution.

MOBILE PHASE

Mobile phase A 1.56% wlv of sadium dihydrogen
onlwphosphate in water, filtered through a membrane filter
with a pore size of 0.22 p.m.

Mob"ephase B Equal volumes of Ae<tonini!e Rl and warer.
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Time (Minutes) Moblle phase A MobUe phase B Comment
(0/. v/v) (0/.vlv)

3-30 70 .....40 30..... 60 linear gradient

30-30.1 40 ..... 70 60--..30 linear gradient

30.1-45 70 3. re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retention with reference to oxytocin
(retention time about 10 min) are: impurity 1, about 0.9;
impurity 2, about 1.5; impurity 3, about 1.55; impurity 4,
about 1.65.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
oxytocin and desrnopressin is at least 5.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than 0.75 times
the area of the principal peak in the chromatogram obtained
with solution (2) (1.5%);

the sum of the areas of any secondary peaks is not greater than
2.5 times the principal peak in the chromatogram obtained
with solution (2) (5%).

Disregard any peak with an area less than 3 times the area of
the principal peak in the chromatogram obtained with
solution (4) (0.3%).

ASSAY
Carry OUI the method for liquidchromatography,
Appendix ill D, using the following solutions in water.

(1) Dilute a volume of the injection, if necessary, to produce
a solution containing the equivalent of 0.00083% wlv of
Oxytocin.

(2) 0.0008% wlv of oxytocin EPCRS.
(3) 0.16% wlv solution of oxytocinldesmopressin ualidatitm
mixture EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used with an injection volume of 20 PoL.

SYSTEM SUITABILITY

---The- test -is-notvalid-unlessj-in-the chromatogram -obtained--
with solution (3») the resolution between the peaks due to
oxytocin and desmopressin is at least 5.0.

DETERMINATION OF CONTENT

Calculate the content of oxytocin) C43H66N12012S2, in the
injection from the chromatograms obtained and using the
declared content of C43H6~12012S2J in oxytocin EPCRS.

LABELLING
The strength is staled as the number oflU (Units) per mL.
The label also states the equivalent number of micrograms of
oxytocin per mL.

IMPURITIES
The impurities limited by the requirements of this
monograph include:

IMPURITIES
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3. Acetyloxytocin

1. Carbamide-oxytocin

2. a-Oxytocin dlmer

PAMIDRONATE DISODIUM FOR
INFUSION
DEFINITION
Pamidronate Disodium for Infusion is a sterile material
prepared from Pamidronate Disodium with or without
excipients. I[ is supplied in a sealed container.

The contents of the sealed container comply with the requirements
for Powders for Injections or Infusions statedunderParenteral
Prepararions andwith thefollowing requirements.

Content of anhydrous pamidronate disodlum,
c.H,NNazO,Pz
95.0 to 105.0% of the stated amOUD[.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix In A, using the following solutions.

(J) Dissolve a quantity of the contents of the sealed container
in sufficient water to produce a solution containing the
equivalent of 0.3% wlv of anhydrous pamidronate disodiurn.

(2) 0.4% wlv of disodium pamidronaie BPCRS in warer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a precoated cellulose plate (Avicel Fl440 preooated
10 em x 10 em sheets are suitable). Before use, place the
plate in an unlined tank and allow the mobile phase to
ascend to the top of the sheet, dry it for 30 minutes in a
current of warm air at about 50° and allow it to cool.
Use witlt the flow of mobile phase in the same direction as
that used for the prewash and use the same chamber and
mobile phase.

(b) Use the mobile phase as described below.

(c) Apply 5 J1L of each solution.

(d) Develop the plate to 8 em.

(e) After removal of the plate, dry in a current of warm ate
for 30 minutes, spray with a solution prepared by dissolving
I g of ammonium molybdate in 85 mL of water and adding
10 mL of hydrochlori< acidand 5 mL of a 60% vlv solution of
perchlOlU acid,heat at 80° for 10 minutes, allow to cool and
expose to ultraviolellight (365 nm) for 2 minutes; examine
the plate in daylight.

MOBILE PHASE

1% w/v of tn'cJiloriJaiitii add in 5 volumes 0(1:15:-.1' ammon,a,
40 volumes of waterand 55 volumes of methanol.

CONFIR.\lATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to pamidronate disodium in the chromatogram obtained
with solution (2).

TESTS
Acidity or alkalinity
Dissolve the contents of a sealed container in sufficient water
to produce a solution containing the equivalent of 0.3% wlv
of anhydrous pamidronate disodium. The pH of the solution
is 6.0 to 7.0, Appendix V L.

~-AlanIne

Carry out the method for thin-layer chromatography under
subdued light, Appendix ill A, using the following solutions.

(1) Dissolve the contents of a' sealed container in sufficient
water to produce a solution containing the equivalent of
0.30% wlv of anhydrous pamidronate disodium.

Cys-Tyr-Ile-Gln-Asn-Cys-pro-LeU-Gly-NH2
I

I
Cys-Tyr-Ile-Gln-Asn-Cys-pro-Leu-Gly-NH2

Pamidronate Disodium Infusion
Pamldronate Disodium Intravenous Infusion

Action and use
Bisphosphonate; treatment of osteolytic lesions; Paget's
disease; hypercalcaemia of malignancy.

4. ~-Oxytocin dimer

STORAGE
Oxytocin Injection should be protected from light and stored
at a temperature of 2° to 8°.

I I
AC-Cys-Tyr-Ile-Gln~Asn-Cys-Pro-Leu-Gly-NH2

Cys-Tyr-Ile-Gln-Asn-Cys-pro-Leu-Gly-NH2
I I
Cys-Tyr-Ile-Gln-Asn-Cys-pro-Leu-Gly-NH2

I
cys-Tyc -NH H 0

}-N-f
~ \
~ Gln-Asn-Cys-pro-Leu-Gly-NH2

Me Me

DEFINITION
Pamidronate Disodium Infusion is a sterile solution
containing Pamidronate Disodiwn. It is prepared by diluting
Pamidronate Disodlum for Infusion in a suitable diluent in
accordance with the manufacturer's instructions.

The infusion complies with the requirements statedunder
Parenlerfll Preparations and with thefollowing requirements.

Bacterial endotoxins
Carry out the testfor baaenal endotoxins, Appendix XIV C.
Dissolve the contents of the sealed container in water BET to
give a solution containing the equivalent of 10 mg of
anhydrous pamidronate disodium per mL (solution A).
The endotoxin limit concentration of solution A is 30 ill of
endotoxin per mL

STORAGE
Pamidronate Disodhnn Infusion should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer when prepared and
stored strictly in accordance with the manufacturer's
instructions.
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(2) 0.0015% wlv of 3-aminopropiqnic acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 7 em.

(e) Afterremoval of the plate, dry in a current of warm air
and spray with a 0.01% wlv solution ofjluorescamine in
acetone, immerse the plate for 2 seconds in a mixture of
1 volume of liquid paraffin and 2 volumes of n-hexane, aUow
to dry in airfor 15 minutes and examineunder ultraviolet
light (365 nm).

MOBILE PHASE

4 volumes of 135M ammonia, 8 volwnes of di-isopropyl ether
and 9 volumesof methanol.

LIMITS

In the chromatogram obtained with solution (1) any spot
corresponding to Belenine (3-aminopropionic acid) is not
more intense than the spot in the chromatogram obtained
with solution (2) (0.5%).

ASSAY
Determine the weightof the contentsof 10 containers as
described in the test for uniformity of weight,
Appendix Xll CI, Powders for Parenteral Use.

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Dissolve a quantity of the mixed contentsof the
10 containers in water and dilute with the same solvent to
produce a solution containing the equivalent of 0.20% wlv of
anhydrous pamidronate disodium.
(2) 0.20% wlv of disodium pamidronate BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with an anion-exchange stationary phase (7 um) (Allsep
Anion is suitable).
(b) Use isocratic elution and the mobilephase described
below.

- -(c) Use a flow-rate oft.a.rrd.per minute.
(d) Use a column temperature of 35".

(e) Use a differential tefraaometer (RI) detector.

(I) Inject I00 ~L of each solution.

MOBILE PHASE

Add 0.47 mL offonnie acid to 2500 mL of waterand adjust
the pH to 3.5 with 2M sodium hydroxide.

DETBRMINATION OF CONTENT

Calculate the content of C3H9NNa207P2 in a container of
average content weight using the declared content of
C"H.NNa20,P2 in disodium pamidronate BPCRS.

LABELLING
The quantity of active ingredient is stated in termsof the
equivalent amount of anhydrous pamidrcnare disodium.

IMPURITIES
The impurities limited by the requirements of this
monograph include ft-alanine.
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Pancreatin Gastro-resistant Capsules
Pancreatin Capsules

Acdon and use
Enzyme; treatment of pancreatic exocrine deficiency.

DEFINITION
Pancreatin Gastro-resistant Capsules containPancreatin.
They may be prepared by filling capsules with granules or
particles thatarecovered with a gastro-resistant coating.

PRODUCTION
A validated dissolution test capable of characterising the in
vitro release of pancreatin, relevant to the dosingschedule
recommended by the manufacturer, should be applied to
demonstrate batch-to-batch consistency in dissolution
characteristics.
The capsules comply with the requirements statedunder Capsules
and with thefollowing requirements.

Content of pancreadn
Not less than90.0% of the statedminimum nwnberof Units
of freeprotease activity, of lipase activity and of amylase
activity.

IDENTIFICATION
A. It demonstrates the presence of free protease activity in
the Assay for Free protease activity.
B. Triturate a quantity of the contentsof the capsules
containing 2.5 g of Pancreatinwith 100 mL of water and
adjust to pH 8.0 by the addition of 1M sodium hydroxide using
cresol red solution as indicator. Divide 10 mL of the resulting
solution into two equal portions. Boil one portion [solution
(I») and leave the other untreated [solution (2)]. Dissolve
0.1 g of so/ub/estarch in 100 mL of boiling fOOter, boil for
2 minutes, cool and dilute to 150 mL with water.
Add solution (1) to half the starch mucilage and solution (2)
to the remainder and maintain the mixtures at 38° to 40° for
5 minutes. To ImL of each mixture add 10 mL of iodinated
potassium iodide solution. The liquid containing solution (2)
retains the colourof the solutionof iodineand the liquid
containing solution (1) acquires an intenseblue colour.

ASSAY
Carry out the Assayof pan"",tin, Appendix XN I, for Free

--- protease activiij";Lipase aetiVifYand-Amylase aCtiviry.--------- -- -

STORAGE
Pancreatin Gastro-resistant Capsules should be stored at a
temperature not exceeding 15°, unless otherwise justified and
authorised.

LABELLING
The label states (I) the minimum number of Units of free
protease activity, of lipaseactivity and of amylase activity
per g; (2) where applicable, that the capsules contain gastro
resistant substances.

Pancreatin Granules
Action and use
Enzyme; treatment of pancreatic exocrine deficiency.

DEFINfI10N
Pancreatin Granules containPancreatin and may also contain
suitable gastro-resiatant substances.
The granules comply with tire requirements Slated under Granules
and with the following requiremenrs.
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Content of pancreatin
NO[ less than 90.0% of the stated minimum number of Units
of free protease activity, of lipase activity and of amylase
activity.

IDENTIFICATION
A. The granules demonstrate free protease activity in the
Assay for Free protease activity.
B. Triturate a quantity of powdered granules containing
2.5 g of Pancreatin with 100 mL of waler and filter. Adjust
10 mL of the liquid to pH 8.0 by the addirlon of 1M sodium
hydroxide using cresol red solution as indicator. Divide the
resulting solution into two equal portions. Boil one portion
[solution (I)] and leave the other untreated [solution (2)].
Dissolve 0.1 g of ,oIuble starch in 100 mL of boiling water,
boil for 2 minutes, cool and dilute to 150 mL with water.
Add solution (1) 10 half the starch mucilage and solution (2)
to the remainder and maintain the mixtures at 38° to 40° for
5 minutes. To I mL of each mixture add 10 mL of iodinated
potassium iodide solution. The liquid containing solution (2)
retains the colour of the solution of iodine and the liquid
containing solution (1) acquires an intense blue colour.

ASSAY
Carry out the Assay of pancreatin, Appendix XIV I, using in
the determination of each aetivi[y a quantity of the powdered
granules estimated to contain the number of Units specified
in the method.

STORAGE
Pancreatin Granules should be stored at a temperature not
exceeding 15°, unless otherwise justified and authorised.

LABELLING
The label slates (1) the minimum number of Units of free
protease activity, of lipase activity and of amylase activity
per g; (2) where applicable, that the granules contain gastro
resistant substances.

Pancreatin Gastro-resistant Tablets
Gastro-resistanr Pancreatin Tablets

Pancreatin Tablets

Action and use
Enzyme; treatment of pancreatic exocrine deficiency.

DEFINITION
Pancreatin Gastro-resistantTablets contain Pancreatin. They
are made gastro-resistant by enteric-coating or by ocher
means.

PRODUCTION
A validated dissolution test capable of characterising the in
vitro release of pancreatin, relevant to the dosing schedule
recommended by the manufacturer, should be applied to
demonstrate batch to batch consistency in dissolution
characteristics.

The tablets comply with the requirements Slated underTablets and
with the following requirements.

Content of pancreatin
NO( less than 90.0% of the stated minimum numbers of
Units of free protease activity, of lipase activity and of
amylase activity.

IDENTIFICATION
A. The tablets demonstrate free protease activity in the Assay
for Free protease activity.

Pancuronium Preparations 1II-1133

B. Triturate aquantity of powdered tablets containing 2.5 g
of Pancreatin with 100 rnL of waterand filter. Adjust 10 mL
of the filtrate [0 pH 8.0 by the addition of 1M sodium
hydroxide using cresol redsolution as indicator. Divide the
resulting solution into two equal portions. Boil one portion
[solution (1)] and leave the other untreated [solution (2)].
Dissolve O.J g of ,oIuble starch in 100 mL of boiling water,
boil for 2 minutes, cool and dilute to 150 rnL with water.
Add solution (I) to half the starch mucilage and solution (2)
to the remainder and maintain the mixtures at 38° to 40° for
5 minutes. To 1 mL of each mixture add 10 mL of iodinated
potassium iodide solution. The liquid containing solution (2)
retains the colour of the solution of iodine and the liquid
containing solution (1) acquires an intense blue colour.

ASSAY
Weigh and powder 20 tablets. Carry out the Assay of
pancreatin, Appendix XN I, for Free protease activity, Lipase
activity and Amylase activity,

STORAGE
Pancreatin Gastro-resistant Tablets should be stored at a
temperature not exceeding 15°, unless otherwise justified and
authorised.

LABELLING
The label states the minimum number of Units of free
protease activity, of lipase activity and of amylase activity in
each tablet.

Pancuronium Injection
Action and use
Non-depolarizing neuromuscular blocker.

DEFINITION
Pancuronium Injection is a sterile solution of Pancuronium
Bromide in Sodium Chloride Intravenous Infusion.

The injeeuOn complies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of pancuronium bromide, ~sH6oBr2N;z04
95.0 to 105.0% of the stated amount.

GHARACTERISTICS
A colourless liquid.

IDENTIFICATION
A. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (1) is similar in
position, colour and size to the principal spot in the
chromatogram obtained with solution (2).

B. To a volume containing 5 mg of Pancuronium Bromide,
diluted if necessary 10 10 mL with water, add 10 mL of
1,2-d;,;hloraethane followed by 1 mL of methylorange ,olution.
Shake, centrifuge, allow the layers to separate and acidify the
organic layer with 1M sulfuric acid. A red colour is produced.

C. Yields reaction A characteristic of bromides, Appendix VI.

TESTS
Acidity
pH, 3.8 10 4.2, Appendix V L.

Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Evaporate a volwne of the injection containing 20 mg of
Pancuronium Bromide to dryness in a current of nitrogen,
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add 2 mL of acetonitrile to the residue and mix with me aid
of ultrasound for I minute.

(2) 1.0% wlv of pancuronium bromide BPCRS in acetonitrile.
(3) Dilute I volume of solution (I) to 50 volumes with
acetonitrile.
(4) Dilute I volume of solution (3) to 2 volumes with
acetonittile.
(5) 3% wlv of pancurrmium bromide for system
suitabIlity EPCRS (containing 1.0 per cent of impurity D) in
methylene chloride.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating fl7ica gel.

(b) Use the mobile pbase as described below.

(c) Apply 2 flLof each solution.

(d) Develop the plate [0 15 em in an unsaturated tank.
(e) Afterremoval of the plate) dry it in a current of cold air
and spray with a 1% wlvsolution of sodium nitrite. in
methanol. Allow [0 stand for 2 minutes) spray the plate with
potassium iodobisnuuhau solution and dryin a current of cold
air.
MOBILE PHASE

5 volumes of a 20%wlvsolution of sodium iodide, 10 volumes
of acetonitrile and 85 volumes ofpropan-2~1.

SYSTEM SUITABILITY

The test is not validunless the chromatogram obtained with
solution (5) shows two distinctspots and the Rfvalue of the
spot due to impurity D relative to that due to pancuroniwn
bromide is at least 1.2.

UMITS

In the chromatogram obtained with solution (1):
any spot corresponding to dacuroniwn bromide (impurity A)
or vecuronium bromide (impurity D) is not more intense
than the spot in the chromatogram obtainedwith solution (5)
(3%). Impurity A and impurity D have the same Rf value
and if present in the same solutionwould produce Q single
spot;
any other secondary spot is not more intense than the spot in
the chromatogram obtained with solution (3) (2%);

_ - not.more.than one.such __sp'ot is more intel).se than the sPQ.t kt__
the chromatogram obtained with solution (4) (1%).

ASSAY
To a volume containing 4 mg of Pancuronium Bromide add
1 mL of a 13.9% wlv solution of hydroxylamine hydrochloride
followed by 1 mL of a 15% wlv solution of sodium hydroxide.
Allow to stand Cor 10 minutes and then add I mL of a
solution prepared by diluting hydYfXhloric acidwith water to
contain 12.76% wlv of HCI. Add 1 mL of a 10% wlv
solution of iron(m) chloride in O.IM hydrochlon"c acid, add
sufficient water to produce 25 rnL, centrifuge and measure
the absorbance of the clear, supernatant liquid at the
maximum at 510 nm, Appendix IT BJ using in the reference
cell a solution prepared by carrying out the operation using
an equal volwne of waterin place of the Injection. Calculate
the content of C3sHwBr2N204 from the absorbance obtained
by repeating the operation using a suitable quantity of
panammium bromide BPCRS dissolved in waterand using the
declared content of C35H6oBr2N20" in pancuronium
bromide BPCRS.

STORAGE
Pancuroniwn Injection should be stored at a temperature of
2° to 8°.
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Pantoprazole for Injection
Action and use
Proton pump inhibitor; treatment of peptic ulcerdisease.

DEFINITION
Pantoprazole for Injectionis a sterilematerial consisting of
Pantoprazole Sodium Sesquihydrate with or without
excipients. It is supplied in a sealed container.
Thecontents of the sealed container comply wzih the reqm'remems
for Powders for Injections or Infusions statedunder Parenteral
Preparations and with ehe following requirements.

Content ofpantoprazole, C1Jl"ISF 2N304S
93.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powder containing the equivalent of
40 mg of pantoprazcle with 10 mL of autoneJ filter
(Whatman GF/C is suitable) and evaporate to dryness.
Dry the residueat 60° for 30 minutes.The infrared absorpeion
spearum of the residue, Appendix II AJ is concordant with
the referenu spectrum of pantoprazole sodium (RS 488).

TESTS
AIkaIlnlty
pH of a solution containingthe equivalent of 0.4% wlv of
panroprazole, 9.0 to 11.5, Appendix V L.

Clarity and colour of solution
A solutioncontaining the equivalent of 0.4% wlv of
pantoprazole is dear, Appendix IV AJ and not more intensely
colouredthan reference solution B5 or BYs, Appendix N BJ

Method II.
Related substances
Carryout the method for liquid chromatography,
Appendix IIID J using the following solutions.
Prepare a solution containing equal volumesof aatonitrUe
and O.OOIM sodium hydroxide (solution A).

(1) Shakea quantity of the powder for injection containing
the equivalent of 40 mg of pantoprazole in 50 mL of
solution A, dilute with sufficient solution A to produce
100 mL and filter.

(2) Dilute 1 volume of solution (I) to 20 volumes. Dilute
t.YQ!!!J!l~_C!f_11!!~_§QI~!i_C?E-_t~_ ~O_!~~_es~ _ _ _
(3) 0.05% wlv of pantoprazole for system suitability EPCRS in
solutionA.
(4) Dilute 1 volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4 mm) packed
with O<tade<jJlsilyi silica gelfor chromatography (5 urn) (Hypersil
ODS is suitable).

(b) Use gradient elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 40°.

(e) Use an autosampler temperature of 5°.

(I) Use a detection wavelength of 290 urn.

(g) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.01"1 dipotassium hydrogen phosphate
trihydrare, adjusted to pH 7.0 with a 20% vlv solutionof
onlwphosphoric acid.
J'rlob-ile phase B 1 volume of water and 99 volumes of
autonitriJe.
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Time Mobile phase A Moblle phase 8 Comment

(Minutes) (% YIv) (% vlY)

0-3 !lO ,. isoua6c

3·33 _60 10--l40 linear gmdienl

33-48 ..... ts 40-+85 linear gradient

'0-so 15->90 85->1. linear gradienl

5060 90 tn re-equiibration

When the chromatograms are recorded under the prescribed
conditions the retention times relative to pantoprazole
(retention time about 22 minutes) are: impurity C, about
0.6; impurity A, about 0.9; impurity D + F, about 1.1;
impurity E, about 1.3 and impurity B, about 1.4.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due £0

impurity D + F and pantoprazole is greater than 3.0.

LIMITS

Identify any peak in the chromatogram obtained with
solution (I) due [0 impurity C using the chromatogram
obtained with solution (3) and multiply the area of this peak
by a corre~tion factor of 0.6.

In the chromatogram obtained with solution (1):

the area of any peak due to impurities D + F (combined
peak area) is not greater than 3 times the area of the
principal peak in the chromatogram obtained with solution
(2) (1.5%);

me area of any peak due' to impurity A is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (0.5% of each);

the area of any other secondary pwk is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater man
4 times the area of the principal peak in the chromatogram
obtained with solution (2) (2.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for unifonnity of weight)
Appendix XII Ct, Powders for Parenteral Use.

Carry out the method for liquidchromatography)
Appendix III DJ using the following solutions.

Prepare a solution containing equal volumes of acetonitrile
and O.OOIM sodium hydroxide (solution A).

(I) Prepare 10 injections following the manufacturer's
insrructions and combine the resulting solutions. Dilute a
quantity of the resulting solution with sufficient solution A to
produce a solution containing the equivalent of 0.004% wlv
of pantoprazole.

(2) 0.0045% wlv of panroprazole sodium BPCRS in
solution A.
(3) 0.0045% wlv of panroprazole sodium BPCRS and
0.0005% wlv ofpomoprasole impurity A BPCRS in
solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 ern x 4 mm) packed
with oCladecylsilyl silica gelfor chromatography (5 urn) (Hypersil
ODS is suitable).

Pantoprazole Preparations 111-1135

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use an autosampler temperature of 5°.
(I) Use a detection wavelength of 290 nm.

(g) Inject 20 pL of each solution.

MOBILE PHASE

35 volumes of acetonitrile, and 65 volumes of
O.OIM dipotassium hydrogen phosphate tn"hydrateJ previously
adjusted to pH 7.0 with a 20% v/v solution of onhophosphoric
acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3») the resolution between the peaks due to
impurity A and pantoprezole is at least J.5.

DETER.t\lINATION OF CONTENT

Calculate the content of CI6H15F2N30"S in the powder for
injection from the chromatograms obtained and using the
declared content of CIJIISF2N304S in pantoprazole
sodium BPCRS.

STORAGE
The sealed container should be protected from light and
stored at a temperature not exceeding 25°.

LABELLING
The quantity of the active ingredient is stated in terms of the
equivalent amount of pantoprazole.

IMPURITIES
The impurities limited by this monograph include those
listed under Pantoprazole Sodium Sesquihydrate.

Pantoprazole Gastro-resistant Tablets
Gastro-resistant Pantoprazole Tablets

Acdon and use
Proton pump inhibitor; treatment of peptic ulcer disease.

DEFINITION
Pantoprazole Gastro-resisranr Tablets contain Pantoprazo!e
Sodium Sesquihydrate. They are covered with a gastro
resistant coating or prepared from granules or particles
covered with a gastro-resistant coating.

The tablets comply with the requirements statedunderTablets and
with thefolWwing requirements.

Content of pantoprazole, C1Jl ISF zN30 4S
95.0 to 105.0% of the stated amount.

IDENI1FICATION
Shake a quantity of me powdered tablets containing the
equivalent of 50 mg of pantoprazole with 10 mL of acetone)
filter (Whatman GF/C is suitable) and evaporate to dryness.
Dry the residue at 60° for 30 minutes. The infrared absorption
spectrum Appendix. II A) is concordant wilh the reference
spectrum of pantoprazole sodium (RS 488).

TESTS
Dissolution
Carry out the dissolution test for tablets and capsules)
Appeudix xn B I.
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First stage (pH 4.5)

TEST CONDITIONS
(a) Use Apparatus 2, rotating the paddleat 100 revolutions
per minute.

(b) Use as the medium 700 mL of O.05M phosphate buffer
solution pH 4.5.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix m D, using the following solutions.
(1) After 45 minutes,withdraw a sample of the medium, and
filter the aliquot (0.45ilm PVDF is suitable). Dilute
1 volume of the filtrate to 5 volumes with water, and further
dilute, if necessary, wilh sufficient water to produce a solution
expected[0 contain about 0.00057% wlv of pantoprazole.
Proceed immediately to the final stage.
(2) 0.0006% wlv of panroprazole sodium BPCRS in water.
(3) 0.0018% wlv ofpantoprazole sodium BPCRS and
0.0002% wlv ofpantoprazole impurity A BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 ern x 4 mm) packed
with oetadecylsi/yl silica gelfor chromatography (5 urn) (Hypersil
ODS is suitable).

(b) Use isocretlc elutionusing the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
(e) Use an autosampler temperature of 5°.

(I) Use a detection wavelength of 290 urn.

(g) Inject 50 ~L of each solution.

MOBILE PHASE

35 volumes of aceumitrik and 65 volumes of
O.OIM dipotassium hydrogen phasphate ,""hydrate, previously
adjusted to pH 7.0 with a 20% vlv solution of OI'lhophosphon.
acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaksdue to
impurity A and pantoprazole is at least 1.5.

DETERMINATION OF CONTENT

Calculate the totalcontent of Cl6HISF2N304S in the
medium using the declared contentof CI~ISF2N30"S in
pantoprazole sodium BPCRS.

UMITS

The amount of pantoprazole released is not more than 10%
of the stated amount.

Final stage (about pH 6.8)
Mix I volume of 10Msodium hydroxide with 99 volumes of
O.05M phosphate buffer solutian pH 4.5 (solution A).

TEST CONDITiONS

(a) Use Apparatus 2, rotating the paddle at 100 revolutions
per minute.
(b) Within 5 minutes of completion of the first stage, add to
the vessel 200 mL of solutionA, previously held and
maintained at 37°.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) After 45 minutes, withdraw a sample of the medium,and
filter the aliquot (0.45-~m PVDF is suitable). Dilute
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1 volwne of the filtrate to 5 volumes withwater, and further
dilute, if necessary, with sufficient water to produce a solution
expectedto containabout 0.00044% wiv of pantoprazole.

(2) 0.00047% wlv of pantoprazole sodium BPCRS in water.
(3) 0.0018% wlv of pantoprazole sodium BPCRS and
0.0002% wlv of pantoprazole impurity A BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under the first
stagemay be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and pantoprazole is at least 1.5.

DETERMINATION OF CONTENT

Calculate the total contentof C1JilSFzNj04S in the
medium using the declared content of C1Ji15FZN30"S in
pantoprazole sodium BPCRS.

UMITS

The amountof paotoprazole released is Dot less than 65%
(Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in a mixture of
40 volumes of mobile phase Band 60 volumes of mobile
phase A.
(I) Shake a quantity of whole tablets containing the
equivalent of 0.16 g ofpantcprezole in 50 mL, mix with the
aid of ultrasound and dilute to produce 100 mL. Dilute
5 volumes to 20 volumes.
(2) Dilute I volume of solution (I) to 20 volumes. Dilute
1 volume of this solutionto 10 volumes.
(3) 0.05% wlv of pantoprazole forsystem suitability EPCRS.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4 mm) packed
with octadecylsi/y/ silica gelfor chromatography (5 um)
(Kromasil CI8 is suitable).

(b) Use gradient elution and the mobile phase described
__ below.

(c) Use a flow rateof 1 mL per minute.
(d) Use a column temperature of 40·.

(e) Use an autosampJer temperature of 5°.

(I) Use a detection wavelength of 290 nm.

(g) Inject 20 ~ of each solution.

MOBILE PHASE

Mobile phase A 0.174% wlv solution of disodium hydrogen
orthophosphate, previously adjusted to pH 7.0 with
or1hophospharic acid.
Mobile phase B 48 volumes of mobile phase A and
52 volumes of autonitriJe.

Time Mobile phase A MobilephaseB Comment

(Minutes) (%vlv) (% vlv)

o-a 60 4. isocratic

34J 60->4. 40-.60 linearQICldienl

4..... 40-.60 60->4. Ineal gradient

411-$ 60 4. re-eqolibfalion

www.webofpharma.com



2022

When the chromatograms are recorded under the prescribed
conditions the retention times relative to pantoprazole
(retention time about 16 minutes) are: impurity C, about
0.4; impurity A, about 0.8; impurity D + F, about 1.3;
impurity E, about 2.0 and impurity B, about 2.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
pantoprazole and impurityD + F is greater than 3.0.

LIMITS

Identify any peak in the chromatogram obtained with
solution (1) due to impurity C using the chromatogram
obtained with solution (3) and multiply the area of this peak
by a correction factor of 0.6.

In the chromatogram obtained with solurion (I):

the area of any peakdue to impurity A and impurity D + F
(combined peak area) is not greater than the area of the
principal peak in the chromatogram obtained with solution
(2) (0.5% of each);

the area of any other secondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

Disregard anypeakwith an area less than the area of the
principal peakin the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for liquidehromalography,
Appendixill D, using the following solutions.
Prepare a solutioncontainingequal volumesof tUetonitrile
and O.OOIM sodium hydroxide (solution B).

(I) Shake 10 tablets with 50 mL of solution B, mix with the
aid of ultrasound and dilute to 100 mL with solution B.
Centrifuge and dilute the supernatant liquidwith solutionB
to give a solutioncontainingme equivalent of 0.004% wlv of
pantoprazole.
(2) 0.0045% wlv of panraprazok sodium BPCRS in
solution B.

--_._--- -------- - - -- - - - - - -

(3) 0.0045% wlv of panraprazole sodium BPCRS and
0.0005% wlv ofpamopraeoleimpurityA BPCRS in
solution B.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underDissolution
may be used with an injection volumeof 20 ilL.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurity A and pantoprazole is at least 1.5.

DETERM.INATION OF CONTENT

Calculate the content of ClcJI15F2N30"S in the tablets from
the chromatograms obtainedand using me declared content
of CI6HI5F2N30olS in pantoprazole sodium BPCRS.

LABELLlNG
The quantity of the active ingredient is stated in termsof the
equivalent amountof pantoprazole.

IMPURITIES
The impurities limitedby this monograph include those
listed underPantoprazole Sodium Sesquihydrate.
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Papaverine Injection
Action and use
Phosphodiesterase inhibitor; smooth muscle relaxant.

DEFINITION
Papaverine Injection is a sterile solution of Papaverine
Hydrochloride in Water for Injections.
The injection complies with the requirements statedunder
Parenteral Preparadons and With thefollowing requirements.

Content of papaverine hydrochloride, C2oH2INO.h HCJ
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a volumeof the injection containing 60 mg of
Papaverine Hydrochloride add 2 mL of elhanol (96%),
evaporate to dryness on a steambathwith the aid of a stream
of nitrogen and dry the residue at 105° for 2 hours.
The infrared absorption spearum, Appendix II A, is concordant
with the reference spectrum of papaverine hydrochloride
(RS415).

B. Yieldsreaction A characteristic of chlorides, AppendixVI.

TESTS
Acidity
pH, 2.0 10 4.0, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions. For solution
(I) dilute a volumeof the injection, if necessary, with
methanol (50%) to producea solutioncontaining 0.06% wlv
of Papaverine Hydrochloride. For solution (2) dilute
I volumeof solution (I) to 100 volumeswith methanol
(50%).Solution (3) contains 0.0005% wlv of papaverine
hydrochloride BPCRS and 0.005% wlv of noscapine in the
mobile phase.

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 ern x 4.6 nun) packed with
endcapped ocuulecylsiJyI silica gelfor chromarography (5 um)
(phenomenex Luna C(18)2 is suitable), (b) as the mobile
phase with a ftow rate of I mL per minute a mixture
prepared by adding 700 mL of methanol containing 2.22 g of
dioctyl sodium sulfosuccinate to 100 mL of watercontaining
1.36 g of sodium acetate, diluting to I litre with wclreraiid
adjusting the pH 10 5.5 with glacialaeetie acidand (c) a
detection wavelength of 250 om.
The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution factor between the peaksdue
to papaverine hydrochloride and noscapineis at least 3.0.

In the chromatogram obtained withsolution (I), the sum of
the areas of any secondary peaks is not greater thanthe area of
the principal peakin the chromatogram obtained with
solution (2) (1.0%).

ASSAY
Carry out the method for liquidehromarography,
Appendix ill D, using the following solutions. Solution (I)
contains 0.0045% wlv of papaverine hydrochloride BPCRS in
methanol (50%). For solution (2) dilute a volume of the
injection, if necessary, with methanol (50%) to produce a
solution containing 0.0045% wlv of Papaverine
Hydrochloride.

The chromatographic method described under Related
substances may be used.

www.webofpharma.com



111-1138 ParacetamoI Preparations

The test is not valid unless, in the chromatogram obtained
with solution (3)} me resolution foetor between thepeaks due
to papaverine hydrochloride and noscapine is at least 3.0.

Calculate the content of C:!OH2 IN 0 4,HCI in the injection
using the declared content of CzoH21No.JjHCl in papaverine
hydrochloride BPCRS.

STORAGE
Papaverine Injection should be protected from light.

Paracetamol Capsules
Action and use
Analgesic; antipyretic.

DEFINITION
Paracetamol Capsules containParacetamol.
The capsules comply with the requirements Slated under Capsules
and with 'he following requirements.

Content of paracetamoI, C8H9N01

95.0 to 105.0% of the stated amount

IDENI1FICATION
Shake a quantity of the contentsof the capsules containing
0.5 g of Paracetamol with 20 mL of aalOne, filter, evaporate
the filtrate and dry at 105°.The in/rared a""'rp""" spectrum of
the dried residue, Appendix n A, is concordant with the
reference spectrum of paracetamol (RS 251f).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dimJlu""" testfor 'able" and capsules,
Appendix XII BI.

Hard capsules

TEST CONDITIONS
(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.

(b) Use 900 rnL of phospha'" blfffer pH 5.8, at a temperature
of 37°, as the medium.

PROCEDURE
Mer 45 minutes withdraw -8 20-mLs-ample of therriedium" 
andmeasure the absorbance of the filtered sample, diluted
witha.1M sodium hydroxide to give a solution expected to
containabout 0.00075% wlv of Paracetamol at the
maximum at 257 run, Appendix Il B, using a.1Msodium
hydroxide in the reference cell.

DETERMINATION OF CONTENT

Calculate the total contentof paracetarnol, C8HgN02J in the
medium taking 715 as the value of A(I %, I cm) at the
maximum at 257 run. '

Soft capsules

TEST CONDITIONS
(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.

(b) Use 900 rnL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

After 45 minutes withdraw a 20-mL sample of the medium
andmeasure the absorbam:e of the filtered sample, diluted
with O.lM hydrochloric acid to give a solution expected to
contain about0.00075% w/v of Paracetamol at the
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maximum at 257 nm, Appendix Il B, using 0.1'" hydrochlori<
acid in me reference cell.

DETERMINATION OF CONTENT

Calculate the total contentof paracetamol, CSH9N02J in the
medium taking 715 as the value of A(I %, I cm) at the
maximum at 257 om.

Related substances
Carl)' out the method for liquid chromatography,
Appendix III D. Prepare thesoluMns ,mmedia",/y be/oro USe and
protect from light.
(I) Dispersea quantity of the contents of the capsules
containing 0.2 g of Paracetamol in 8 mL of the mobile phase
with me aid of ultrasound, add sufficient mobilephase to
produce 10 mL, mix well and filter.

(2) Dilute I volume of solution (I) to 20 volumes with the
mobile phase and dilute I volumeof the resulting solutionto
20 volumeswith the mobilephase.
(3) 0.002% wlv each of 4-aminopherwl and
paracetamdBPCRS in the mobilephase.
(4) Dilute a 0.02% w/v solution of 4'-dJloYOautam7ide in
mahanolwith the mobilephase [0 produce a solution
containing 0.00002% wlv of 4'-ehloroace'anilide.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colunm (25 cm x 4.6 mm) packed
with octy/rilyl silica gelfor chromatography (5 urn) (Zorbax Rx
C8 is suitable).

(b) Use isocratic elutionand the mobilephasedescribed
below.

(c) Use a flow rateof 1.5 mL per minute.
(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 245 nrn.
(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 12 times the
retention time of the principal peak.

MOBJLE PHASE

250 volumes of methanol containing 1.15 g of a 40% wlv
solution of tetrabutylammcmium hydroxide, 375 volumesof
0.05'" disodium hydrogen orthophospha'" and 375 volumes of
0.05'" sodium dihydrogen orthophospha",.

------ ------

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaksis at least 4.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding [0 4-aminophenol is not
greater than the area of the corresponding peak in the
chromatogram obtained with solution (3) (0.1%);

the area of any peakcorresponding to 4'-chloroacetanilide is
not greater than the area of the principal peakin the
chromatogram obtained with solution (4) (10 ppm);

the area of any othersecondary peak is not greater thanthe
area of the principal peakin the chromatogram obtained with
solution (2) (0.25%).

ASSAY
Weigh the contents of 20 capsules. Carry out the method for
liquidchromatography, Appendix III D. Prepare thesoluMns
immediately before use and proua from light.
(1) Dispersea quantity of the contentsof the capsules
containing 0.5 g of ParacetamoJ in 80 mL of the mobile
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phase with the aid of ultrasound, add sufficient mobile phase
[0 produce 100 mL, mix well, filter and dilute 1 volume of
the resulting solution to iOO volumes with the mobile phase.
(2) 0.005% wlv of paraceramol BPCRS in the mobile phase.

(3) 0.002% wlv each of 4-aminlJjJhenol and
paracetamol BPCRS in the mobilephase.

CHROl\iATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with octylsilyl sitica gelfor chromowgraphy (5 urn) (Zorbax Rx
C8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 245 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

250 volumes of methanol containing 1.15 g of a 40% w/v
solution of wrabutylammonium hydroxide, 375 volumes of
0.05M disodium hydrogen orthlJjJhosphalC and 375 volumes of
0.05M sodium dihydrogen onhophosphate.

SYSTEM SlJlTABILITY

The test is not valid unlessin the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaks is at least 4.0.

DETERMINATION OF CONTENT

Calculate the content of .CgHgN02 in me capsules, usingthe
declared content of C.HoN0z in paracetamol BPCRS.

STORAGE
Paracetamol Capsules should be stored in an airtight
container, protected from moisture.

Paediatric Paracetamol Oral Solution
Action and use
Analgesic; antipyretic.

DEFlNITION
Paediatric Paracetamol OralSolution is a solution containing
2.4% wlv ofParacetamol in a suitable flavoured vehicle.
I[ should not be diluted.

The oralsolution complies with the requirements Slated underOral
Liquids and with thefollowing requirements.

Content of paracetamol, CsH9NOZ
2.28 [0 2.52% wlv.

IDENTIFICATION
A. Carryout the method for thin-layer chromarography,
Appendix ill A, usingthe following solutions.
(1) Dilute the preparation being examined with methanol to
produce a solution containing 0.24% w/v of Paracetamol and
filter if necessary.
(2) 0.24% wlv of paracetamol BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFZj 4'

(b) Use the mobile phase described below.

(c) Apply 10~ of each solution.

(d) Develop to 15 cm.
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(e) After removal of theplate, dry ina current ofwann air,
examine under ultraviolet light (254 nm) and reveal the spots
using /vIernod l,

MOBILE PHASE

0.5 volume of glacial acetic acid, 10 volumes of toluene,
25 volumes of acetone and 65. volumes of chlorofonn.

CONFIRMATION

By each methodof visualisation theprincipal spot in the
chromatogram obtained withsolution (I) corresponds to that
in the chromatogram obtained withsolution (2).
B. In the Assay, the chromatogram obtained withsolution
(2) shows a peakwith the sameretention time as the peak
due to paracetamol in the chromatogram obtained- with
solution (I).

4-Aminophenol
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(I) Shake 5 mL of the preparation being examined with
15 mL of the mobile phase, dilute to 25 mL with the mobile
phase and filter if necessary.
(2) 0.0024% wlv of 4-aminlJjJhenol in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 rom) packed
with oaadecy1si1y1 silica gelfor chromawgraphy (10 urn)
(Nucleosil ODS is suitable).

(b) Use isocratic elution usingthe mobilephasedescribed
below.

(c) Use a flowrateof 2.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 272 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

O.OIM sodium lnuanesalfonate in a mixture of 0.4 volumesof
formic add, 15 volumes of merhanol and 85 volumes of water.

UMITS

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to 4-aminophenol is not
greater than the area of the peakin the chromatogram
obtained with solution (2H0.5%)c

Peaks with a long retention time mayoccurdue to

preservatives in the preparation.

ASSAY
Carry out the method for liljuid chromatography,
Appendix III DJ using the following solutions.
(1) Mix a weighed quantity of thepreparation being
examined containing 24 mg of Paracetamol with 100 mL of
the mobile phase, dilute [0 200 mL with the mobile phase
and filter, if necessary.
(2) 0.012% wlv of paraceramol BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure may be carried out using the
conditions described in the test for 4-Aminophenol but using
a detection wavelength of 243 run.

DETERt\UNATION OF CONTENT

Determine theweight per mL of the preparation,
Appendix V G, andcalculate the percentage contentof
CsHgN 0 2, weight in volume, using the declared contentof
C.H,NOz in paracetamol BPCRS.
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STORAGE
Paediatric Paracetamol Oral Solution should be protected
from light. It should not be refrigerated.

Paracetamol Oral Suspension
Action and use
Analgesic; antipyretic.

DEFINITION
Paracetamcl OralSuspension is a suspension of Paracetamol
in a suitable flavoured vehicle.
The oralsuspension complies with the requirements statedunder
Oral Liquids and Wlih the/oJIQWl'ng requirements.

Content ofparacetamof, CaHgN02
95.0 to 105.0% oCthe stated amount.

IDENTIFICATION
A. Carry out the method for rhin-Iayer chromawgraphyJ
Appendixm A, using the following solutions.
(1) Dilute the preparation being examined wil:h methanol to
producea solution contalning 0.24% wlvof Paracetamol and
filterif necessary.
(2) 0.24% wlv of parautamol BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel OF,,.,.
(b) Use the mobile phase described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry it in a current of warm air,
examineunder ultraviolet tight (254 nm) and also reveal the
spots using Method 1.

MOBILE PHASE

0.5 volume of glacial acetic acid, 10 volwnes of coluem,
25 volumes of cuelCTle and 65 volumes of chloroform.

CONFIRMAnON

By each method of visualisation the principal spot in the
chromatogram obtainedwithsolution (1) corresponds to that
in the chromatogram obtainedwith solution (2).
B. In the Assay, the chromatogram obtainedwith solution
(I) shows a peakwith the same retention time as the peak
due to paracetamol in the chromatogram obtained with
solution (2).

4-Aminophenol
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions.
(I) Shake 5 mL of the preparation being examined with
15 mL of the mobile phase, dilute with the mobilephase to
contain 0.48% w/v of Paraceramol and filter if necessary.
(2) 0.0024% wlv of 4-aminophenoJ in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl sihea gelfor chromatography (10 pm)
(Nucleosil ODS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof2.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 272 om.
(f) Inject 20 ul, of each solution.

2022

MOBILE PHASE

O.OIM sodium bucanesulfonace in a mixture of 0.4 volumes of
formic acid, J5 volumesof methawl and 85 volumes of water.

LIMITS

In the chromatogram obtained with solution (1):

the area of anypeakcorresponding to 4-aminophenol is not
greater than the area of the peak in the chromatogram
obtained with solution (2) (0.5%).

Peaks with a long retention timemay occur due to
preservatives in the preparation.

ASSAY
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions.
(1) Mixa weighed quantity of the preparation being
examined containing 24 mg of Paracetamol with 100 mL of
the mobilephase, dilute to 200 mL with the mobile phase
and filter if necessary.
(2) 0.012% wlv of poracaamol BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure may be carried out as
described under the test for 4-AminophenoJ using a detection
wavelength of 243 om.

DETERMINATION OF CONTENT

Determine the weight permL of the preparation,
Appendix V G, and calculate the percentage content of
CaH9N02, weightin volume, usingthe declared content of
C.H,N02 in para«tamoJ BPCRS.

STORAGE
Paracetamol Oral Suspension should be protected from light.
When paediatric paracetamol oralsuspensionor paediatric
paracetamol mixtwe is prescribed or demanded, Paracetamol
OralSuspension containing 2.4% wlvof Paracetemol shall be
dispensed or supplied unlessotherwise stated by the
prescriber.

Paediatric Paracetamol Oral Suspension
Action and use
Analgesic; antipyretic.

DEFINITION
Paediatric Paracetamol Oral Suspension is a suspension
containing not more than 5% w/v of Paracetamol in a
suitably flavoured vehicle. It should not be diluted.
The oralsuspension complies with the requirements stated under
OralLiquids and with the/oJWwing requirements.

Content of paracetamol, CSH9NOz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for min-layer chromatography,
Appendix m A, usingthe following solutions.
(I) Dilute the preparation beingexamined with methanol and
shaketo produce a solutioncontaining 0.24% wlvof
Paracetamol and filter if necessary.
(2) 0.24% wlv of paraeetamoJ BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254.

(b) Use the mobile phase described below.

(c) Apply 10 ~L of each solution.

•
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(d) Develop to 15 ern.

(e) After removal of the plate, dry in a current ofwann air,
examine under ultraviolet light (254 nm) and also reveal the
spots usingMethod 1.

MOBILE PHASE

0.5 of a volumeof glacial acetic acid, 10 volumes of toluene,
25 volumes of aulone and 65 volumes of dkhloromethane.

CONFIRMATION

By each method of visualisation the principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to paracetamoJ in me chrornarogram obtained with
solution (2).

Related substances
Carry out the method for liquidchromatography,
Appendix ill D. Prepare thesolutions immediately before use and
protect from light.
(I) Shake 5 mL of the preparation being examined with
4 mL of the mobilephase, dilutewith the mobilephase to
contain0.12% w/vof Paraeetamol and filter jf necessary.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase and dilute 1 volume of the resulting solutionto
10 volumes with the mobile phase.
(3) 0.00012% wlv each of 4-aminopheno' and
poracetamdBPCRS in the mobile phase.

(4) Dilute a 0.0012% wlv solution of 4'-chWroacetanilide in
methanol with the mobile phase to produce a solution
containing 0.0000012% wlv of 4'-chloroacetaniJide.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oczylsilyl silica gelfor chromatography (5 urn) (Zorbax Rx
C8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(cJ Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 245 nm.

(l) Inject 50 ~L of eachsolution.

(g) For solution (1), allowthe chromatography to proceed
for 12 times the retention time of the principal peak.

MOBILE PHASE

250 volumes of methanol containing 1.15 g of a 40% wlv
solutionof tetrahurylammonium hydroxide) 375 volumes of
0.05'" disodium hydrogen orthophosphate and 375 volumes of
0.05M sodium dihydrogen orthophosphate.

SYSTEM SUITABIliTY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution foetor between the two
principal peaks is at least 4.0.

UMITS

In the chromatogram obtained with solution (I):

the area of anypeakcorresponding to 4-aminophenol is not
greater than the area of the corresponding peak in the
chromatogram obtained with solution (3) (0.1%);

the area of anypeakcorresponding to 4 J-chloroacetanilide is
not greater thanthe area of the principal peakin the
chromatogram obtained with solution (4) (10 ppm);
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the area of any other secondary peak is not greater than me
area of me principal peak in the chromatogram obtained with
solution (2) (0.1%);

the sum of the areas of any oiliersecondary peaksis not
greater than5 times the area of the principal peak in me
chromatogram obtained with solution (2) (0.5%).
Disregard any peak with an area less than 0.3 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.03%).

ASSAY
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions.
(I) Mix a weighed quantity of the preparation being
examined containing 24 mg of Paracetamol with 100 mL of
me mobile phase,dilute to 200 mL with the mobile phase
and filter if necessary.

(2) 0.012% wlv ofparacelamol BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances test may be used.

DETERM1NATlON OF CONTENT

Determine the weight per mL of the preparation)
Appendix V G, and calculate the percentage content of
CsHgN02, weightin volume, using the declared contentof
CsH.,N02 in paracetanwl BPCRS.

Paracetamol Suppositories
Action and use
Analgesic; antipyretic.

DEFINITION
Paracetamol Suppositories contain Paracetamol in a suitable
suppository basis.
The suppositories comply with therequirements statedunder Rectal
Preparations and with thefollowing requirements.

Content of paracetamol, CaH~02
95.0 to 105.0% of the stated amount.

IDENTIFICATION-
A. Carryout the method for thin-layer chromatography)
Appendix m A, using the following solutions.
(1) Add sufficient methanol to I suppository to produce a
final solution containing 0.1%w/v ofParacetamol and wann
on a water-bath until the suppository has melted. Allow the
solution to cool, with occasional stirring, and filter.
(2) 0.1% wlv of paracetamolBPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF254 •

(b) Use the mobile phase as described below.

(c) Apply I0 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

I volume of methanol and 4 volumes of dichloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to thatin the chromatogram
obtained with solution (2).
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B. em into smaU pieces. To a quantity of the suppositories
containing 50 mg of Paracetamol add 1 mL of hydrochloric
add and heat to boilingfor 3 minutes; add 10 mL of waler
and cool. No precipitate is produced. Add 0.05 mL of
potassium dichronuue solution RJ. A violetcolour develops
which does not change to red.

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D. Prepare .he sdutions immediately befare me and
protea from light.
(1) Cut into smallpieces. Dissolve a minimum of 5
suppositories in the minimumvolumeof ethanol (96%),
warming if necessaryJ and dilute with sufficient warer to
obtain a solution containing 0.5% wlvof Paracetamol.
(2) Dilute 1 volume of solution (I) to 100 volumes with the
mobile phase and dilute 1 volume of the resulting solution to
10 volumeswith the mobile phase.
(3) 0.0005% wlv each of 4-aminophenol and
porocaamd BPCRS in the mobile phase.

(4) Dilute a 0.005% wlv solution of 4'-ch/qrooutanilide in
methanol with the mobile phase to producea solution
containing 0.000005% wlv of 4'-chloroautam7ick.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with oc.y/silyl silica gelfor chromatography (5 ~m) (Zorbax Rx
C8 is suitable).

(b) Use isocratic elutionand the mobile phase described
below. .

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of35°.

(e) Use a detection wavelength of 245 nm,

(I) Inject 50 ~L of each solution.
(g) For solution (I), allow the chromatography to proceed
for 12 times the retention timeof the principal peak.

MOBILE PHASE

250 volumes of methanol containing 1.15g of a 40% w/v
solution of tetrabutylammonium hydroxide, 375 volumes of
0.05M disodium hydrogen onhophosphate and 375 volumes of
0.05>.1 ioiJiiiiii dihydroge.~OrI1tophosphate. ~ - --~------~

SYSTEM SUITABIliTY

The test is not valid unless,in the chromatogram obtained
withsolution (3), the resolution factor between the two
principal peaks is at least4.0.

UMITS

In the chromatogram obtained with solution (1):
the area of anypeakcorresponding to 4-aminophenol is not
greater thanthe area of the corresponding peak in the
chromatogram obtained with solution (3) (0.1%);

the area of anypeakcorresponding to 4'-chloroacetanilide is
not greater thanthe area of the principal peak in the
chromatogram obtained with solution (4) (10 ppm);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%);

the sum of the areas of anyother secondary peaks is not
greater than 5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%).

Disregard any peak withan area less than 0.3 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.03%).
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ASSAY
For supposUories containing 150 mg or more
To 1 suppository add 30 mL of waterand 100mLof
1M sulfun'c acid. Boil under a reflux condenser for 1 hour,
cool and add 100 mL of water, 50 g of ice, 50 mLof dilute
hydrochlori< acid and 0.2 mL off""";n solution. Titrate with
0.2Mammonium cenum(tv) sulfate VS until a yellow colour is
obtained. Each mL of 0.2M ammonium wium(tv) sulfate VS
is equivalent to 15.12 mg of C.H,N02 • Repeat the test using
a further 4 suppositories and calculate the average content
per suppository from the 5 individual results thusobtained.

For suppositories containing less than 150 mg and
more than 60 mg
To 1 suppository add 10 mL of waterand 30 mL of dilute
sulfuric add. Boil undera reflux condenser fo.r 1 hour, cool
and add 40 mL of water, 40 g of ice, 15 mL of dilute
hydrochh>ri< acid and 0.1 mL offe"";n solution. Titrate with
O.IM ammonium cerium(w) sulfate VS until a yellowcolour is
obtained. EachmL of O.IM ammonium cen·um(w) sulfate VS
is equivalent to 7.56 mg of CaH9N02. Repeat the test using
a further 4 suppositories and calculate the average content
per suppository from the 5 individual results thus obtained.

For suppositories conta,'ning 60 mg or less
To 1 suppository add 10 mL of waterand 30 mL of dilute
sulfioic acid. Boil under a reflux condenser for 1 hour, cool
and add 40 mL of water, 40 g of ice, 15 mL of dilute
hydrochlom acid and 0.1 mL offen"Qin solution. Titrate with
0.025M ammonium wium(w) sulfare VS untila yellowcolour
is obtained. Each mL of 0.025M ammonium wium(Jv) sulfate
VS is equivaleotto 1.89 mg of CeR.N02 • Repeat the test
using a further 4 suppositories and calculate the average
content persuppository from the 5 individual results thus
obtained.

Paracetamol Tablets
Action and use
Analgesic; antipyretic.

DEFINITION
fara_c~t!I1J:~l'I):a~I~ts ~~!l~inParacetamol,
The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content ofparacetamol, C8H~02
95.0 to 105.0% of the stated amount.

IDENfIFICATION
Extract a quantity of the powdered tablets containing 0.5 g of
Paracetamol with20 mLof autone, filter, evaporate the
filtrate to dryness and dryat 105°. The residue complies with
the followingtests.

A. The infrared ab,orjJtWn spearum, Appendix n A, is
concordant with the reference spectrum of paracetamol
(RS 258).

B. Boil 0.1 g with 1 mL of hydrochloric acid for 3 minutes,
add 10 mL of waterand cool; no precipitate is produced.
Add 0.05 mL of 0.0167M potamum dichromiue; a violet
colouris produced slowly whichdoes not tum red.
C. Melting point, about 1690

, Appendix V A.

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution ust for tablets and capsules,
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Paracetamol Dispersible Tablets
Dispersible Paracetamol Tablets

Action and use
Analgesic; antipyretic.

DEFINITION
Paracetamol Dispersible TabletscontainParacetamoI in a
suitable dispersible basis.
The tablets comply Wlih the requirements stated under Tablets and
with thefollowing requirements.

Content of paracetamol, CaHgNOz
95.0 to 105.0% of the statedamount.

Appendix XII BI J using Appararus 2. Use as the medium
900 mL of phosphate bufferpH 5.8 and rotate the paddle at
50 revolutions per minute. Withdraw a sample of 20 mL of
the medium and filter. Dilute the filtrate with O.IM sodium
hydroxide to give a solution expected to containabout
0.00075% w/v of Paracetamol. Measure the absorbance of this
solution,AppendixII B, at the maximum at 257 om using
O.IM sodium hydroxide in the reference cell. Calculate the
total content of paracetamol, CSH9N0 2J in the medium
taking 715 as the value of A(l%, I cm) at the maximum at
257 om.

ASSAY
Weigh and powder 20 tablets. Add a quantity of the powder
containing 0.15 g ofParacetamol to 50 mL ofO.IM sodium
hydroxide, dilute with 100 mL of water, shakefor 15 minutes
and add sufficient water to produce 200 mL. Mix, filter and
dilute 10 mL of the filtrate to 100 mL with water.
Add 10 mL of the resulting solution to 10 mL of
O.IM sodium hydroxide, dilute to 100 mL with waterand
measure the absorbance of the resulting solution at the
maximum at 257 run, Appendix II B. Calculate the content
ofCaH.N0 2 taking 715 as the value of A(l%, I cm) at the
maximum at 257 om.

STORAGE
Paracetamol Tablets should be protected from light.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions. Prepare the
solutions immediately before useand proteafrom light. IDENTIFICATION
For solution (1) disperse a quantity of powdered tablets ~. Disperse in water to fonn a uniform suspension.
containing 0.2 g of Paracetamol in 8 mL of the mobilephase B. The lightabsorption, Appendix II B, in the range 230 to
with the aid of ultrasound, add sufficientmobile phase to 350 nm of the final solution obtained in the Assay exhibits a
produce 10 mL, mix well and filter. For solution (2) dilute maximum only at 257 nm.

I volume of solution (I) to 20 volumes with mobile phase C. Cany out the method for thin-layer chromawgraphy,
and dilute 1 volume of this solution (0 20 volumes with

Appendix m AJ usingsilica gel GF2S4 as the coating
mobile phase. Solution (3) contains0.002% wlv each of substance and a mixture of 10 volwnes of tduene,
4-aminophenol and paracetamol BPCRS in the mobile phase. 25 volumesof acelone and 65 volumes of chlor%nn as the
For solution (4) dilute a 0.02% w/v solution of 4'- mobilephase but allowing the solventfront to ascend 14 cm
chloroacetanilide in methanol with the mobilephase to produce above the line of application. Apply separately to the plate
a solution containing 0.00002% wlv of 4' -ehloroaceranilide. 40 ~L of each of solutions (I), (2) and (3). Pour the mobile
The chromatographic procedure may be carried out using phase into the unlined rank, immediately place the prepared
(a) a stainless steel column (25 cm x 4.6 mm) packed with plate in the tank and close the tank. For solution (I) add
octylsilyl n7ica gelfor chromawgraphy (5 pm) (Zorbax Rx C8 is 50 mL of ethanol (96%) to a quantity of the powdered tablets
suitable), (b) as the mobile phase with a flow rate of 1.5 mL containing 0.10 g of Par acetamol, shake for 10 minutes, add
per minute, at a temperature of 35°C, a mixture of sufficient ethanol (96%) to produce 100 mL and filter.
250 volumes of methanol containing 1.15 g of a 40% wlv Solution (2) contains 0.10% wlv ofparocetamol BPCRS in
solution of tetrabutylammonium hydroxide with 375 volumes of ethanol (96%). For solution (3) dissolve 0.25 g of 4'-
0.05M disodium hydrogen orthophosphate and 375 volumes of chloroacetanilide and 0.10 g of pomcetamol in sufficient ethanol
0.05M sodium dihydrogen orthophosphate and (c) a derection (96%) to produce 100 mL. After removal of the plate, dry it
wavelength of 245 run. in a current of warm airand examine under ultraviolet light
The test is not valid unless, in the chromatogram obtained (254 nm). The principal spot in the chromatogram obtained
withsolution (3), the resolution factor between the two with solution (1) corresponds to thatin the chromatogram
principal peaksis at least 4.0. obtainedwith solution (2).The test is not valid unless the
Joject solution (I) and allow the chromatography to proceed chromatogram obtained with solution (3) shows two clearly
for 12 times the retention time of the principal peak. In the separated principal spots, me spot corresponding to
chromatogram obtainedwith solution (I) the area of any 4'-chloroacetanilide h~ing the higher R!valu~ _

- peakcorrespondmg to 4-aminoplienol is notgreater ilian-the ---TESTS ----
area of the corresponding p~ak in so!ution (3) (O.~~), ~e Disintegration
area of anypeakcorresponding to 4 -chloroacetanilide IS not Complywith the requirements for Dispersible Tablets.
greater than the area of the principal peak in solution (4)
(10 ppm) and no other impurity is greater than the area of Related substances ..
th .. al k b . d lth I ti (2) (0 250') Cany out the method for l,qUld chromawgraphy,e pnnop pea 0 tame WI so u Ion . 10. .. I· th

Appendix. m D, using the following so unons. Prepare e
solutionsimmediately before use and protectfrom light.
For solution (1) disperse a quantity of powdered tablets
containing to 0.2 g of Paraceramol in 8 mL of the mobile
phase with the aid of ultrasound, add sufficient mobilephase
to produce 10 ml., mix well and filter. For solution (2) dilute
I volume of solution (I) to 20 volumes with mobile phase
and dilute I volumeor this solution to 20 volumes with
mobile phase. Solution (3) contains 0.002% wlv each of
4-aminophenol and paracaomd BPCRS in the mobile phase.
Solution (4) contains 0.00002% wlv of 4'-ehloroacetani/ide in
the mobile phase.
The chromatographic procedure maybe carried out using
(a) a stainless steel column (25 ern x 4.6 mm) packed with
octyIsiIyl silica gelfor chromatography (5 urn) (Zorbax Rx C8 is
suitable), (b) as the mobile phase with a flow rate of 1.5 mL
per minute, with a temperature of 35°C, a mixture of
250 volumes of methanol containing 1.15 g of a 40% vlv
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solution of tetrabutylammonium hydroxide with375 volumes of
0.05M disodium hydrogen orthophosphate and 375 volumes of
0.05M sodium dihydrogen orthophosphate and (c) a detection
wavelength of 245 om.
The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution factor between the two
principal peaks is at least 4.0.
Inject solution (I) and allow the chromatography to proceed
for 12 times the retention time of theprincipal peak. In the
chromatogram obtained with solution (1) the area ofaoy
peak corresponding to 4-aminophenol is not greater than the
area of the corresponding peak in solution (3) (0.1%), the
area of any peak corresponding to 4'-chloroacetanilide is not
greater than the area of the principal peak in solution (4)
(10 ppm) and no other impurity is greater than the area of
the principal peak obtained with solution (2) (0.25%).

ASSAY
Weigh and powder 20 tablets. Add 50 mL of O.IM sodium
hydroxide slowly to a quantity of the powder containing 0.2 g
of Pareceramol, dilutewith 100 mL of Waler', shake for
15 minutes and add sufficient water to produce250 mL.
Mix, filter and dilute 10 mL of the filtrate to 100 mL with
water. Add 10 mL of the resulting solution to 10 mL of
O.IM sodium hydroxide, dilute to 100 mL with waterand
measure the absorbance of the resulting solution at the
maximum at 257 run, Appendix Il B. Calculate the content
of CaR.N02 taking 715 as the value of A(I%, I em) at the
maximum at 257 nm.

STORAGE
ParaceramolDispersible Tablets should be psotected from
light.

Paracetamol Effervescent Tablets
Effervescent ParacetamolTablets

Action and use
Analgesic; antipyretic.

DEFINITION
ParacetamolEffervescent· Tablets. contain -Paracetamol ina
suitable soluble, effervescent basis.
The lablets comply with the requirements Slated under Tablets and
with thefollowing requirements.

Content ofparacetamol, CsH~O.l
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Dissolve, with vigorous effervescence, on the addition of
warm water to produce a slightly opalescent solution.
B. The lightabsosption, Appendix 11B, in the range 230 to
350 nm of the final solutionobtained in the Assayexhibits a
maximum only at 257 om.
C. Carry out the method for thin-layer chromatography,
Appendix ill A, using silica gelGF254 as the coating
substance and a mixture of 10 volumes of wlume,
25 volumes of acetone and 65 volumes of chiaro/ann as the
mobile phase but allowing the solventfrom to ascend 14 em
above the line of application. Apply separately to the plate
40 111. of each of solutions (I), (2) and (3). Pour the mobile
phaseinto the unlined tank, immediately place me prepared
plate in the tank and close the tank. For solution (I) add
50 mL of ethanol (96%) to a quantity of the powdered tablets
containing 0.10 g of Paracetamol, shake for 10 minutes,add
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sufficient ethanol (96%) to produce 100 mL andfilter.
Solution (2) contains 0.10% wlv ofparatetamol BPCRS in
ethanol (96%). For solution (3) dissolve 0.25 g of 4'
chloroateumrlide and 0.10 g of parautamolin sufficient ethanol
(96%) to produce 100 mL After removal of the plate, dry it
in a current of wann airand examine under ultraviolet light
(254 nm). The principal spot in the chromatogram obtained
wil:h solution (1) corresponds to that in the chromatogram
obtained withsolution(2).The lest is not valid unless the
chromatogram obtained with solution (3) shows two clearly
separated principal spots, the spot corresponding to
4'-chloroacetanilide havingthe higher Rfvalue.

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions. Prepare the
solutions immediately before use and protectfrom light.
For solution(1) disperse a quantity of powdered tablets
containing 0.2 g orParaceramol in8 mL of the mobilephase
with the aid of ultrasound, add sufficient mobile phase to
produce 10 ml., mix well and fiher. For solution (2) dilute
I volume of solution (I) to 20 volumes with the mobile
phase and dilute 1 volume of this solutionto 20 volumes
with the mobile phase. Solution (3) contains 0.002% wlv
each of 4-aminophenol and paraalamolBPGRS in the mobile
phase.Solution (4) contains 0.00002% wlv of 4'
chloroa<e.ani/ide in the mobile phase.

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 em x 4.6 mm) packed with
oay/silyl silica gelfor chromatography (5 urn} (Zorbax Rx C8 is
suitable), (b) as the mobile pbase with a flow rate of 1.5 mL
perminute,with a temperature of 35°C, a mixture of
250 volumes of methanol containing 1.15 g of a 40% v/v
solution of tetrabutylammonium hydroxide with 375 volumes of
0.05M disodium hydrogen orthophosphate and 375 volumes of
0.05M sodium dihydrogen orthophosphate and (c) a detection
wavelength of 245 om.

The test is not valid unless, in the chromatogram obtained
withsolution(3)1 the resolution factor betweenthe two
principal peaks is at least4.0.
Inject solution (I) and allow the chromatography to proceed
for 12 times the retention time of the principal peak. In the
cliromatogranfootained Yiitlfsolution (l)- the area of-any -
peakcorresponding to 4-aminophenol is not greater than the
area of the corresponding peak in solution (3) (0.1%), the
area of anypeakcorresponding to 4'-chloroacetanilide is not
greater than the area of the principal peak in solution (4)
(10 ppm) and no other impurity is greater than the area of
the principal peak obtained with solution (2) (0.25%).

ASSAY
Weigh and powder 20 tablets. Add 50 mL ofO.IM sodium
hydroxide slowly to a quantity of the powdered tablets
containing 0.2 g of Paracetamol. Waituntileffervescence has
ceased,dilutewith 100 mL of water, shake for 15 minutes
and add sufficient waur to produce 250 mL. Mix, filter and
dilute 10 mL of the filtrate to 100 mL with water.
Add 10 mL of the resulting solution to 10 mL of
O.IM sodium hydroxide, dilute to 100 mL with waterand
measure the absorbanu of the resulting solutionat the
maximum at 257 run, Appendix n B. Calculate the content
of CaR.N02 taking 715 as the value of A(I %, I em) at the
maximum at 257 om.

STORAGE
Paracetamol Effervescent Tablets shouldbe protected from
light.
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Paracetamol Soluble Tablets
Soluble Paracetamcl Tablets

Action and use
Analgesic; antipyretic.

DEFINITION
Paracetamol SolubleTabletscontain Paracetamol in a
suitablesoluble basis.
The tablets comply with the requirements staled under Tablets and
with thefollowing requirements.

Content of paracetamol, C8H~Ol
95.0 to 105.0% of the slated amount.

IDENTIFICATION
A. Dissolve on the addition of wann water to produce a
slightly opalescent solution.
B. The light absorption, Appendix II B, in the range 230 to
350 am of the finalsolution obtained in the Assayexhibits a
maximum only at 257 om.

C. Catty out the method for thin-layer chromatography,
Appendix m A, using silica gel GFZ54 as the coating
substanceand a mixture of 10 volumes of w/uene,
25 volumes of aUUJne and 65 volumes of thlorofonn as the
mobile phase hut allowing the solvent front £0 ascend 14 em
above the line of application. Applyseparately to the plate
40 ~L of each of solutions (1), (2) and (3). Pour the mobile
phase into the unlined tank, inunediately place the prepared
plate in the tank and close the tank. Fer solution (1) add
50 mL of ethanol (96%) to a quantity of the powdered tablets
containing 0.10 g of Paraceramol, shakefor 10 minutes,add
sufficient ethanol (96%) to produce 100 mL and filter.
Solution (2) contains 0.10% wlv ofparaceramol BPCRS in
ethanol (96%). For solution (3) dissolve 0.25 g of 4'
chioroacetanilide and 0.10 g of paraatamol in sufficient ethanol
(96%) to produce 100 mL. After removal of the plate, dry it
in a current of warm airand examineunder ullnNioiet light
(254 nm). The principal spot in the chromatogram obtained
with solution (1) corresponds to that in the chromatogram
obtainedwith solution (2).The test is not valid unless the
chromatogram obtained with solution (3) shows two clearly
separated principal spots, the spot corresponding to
41-chloroacetanilide-having the higher -Rf-value. -

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions. Prepare the
solutions inunediately before use and protect from light.
For solution (1) disperse a quantity of powdered tablets
containing 0.2 g of Paracetamol in 8 mLof the mobilephase
with the aid of ultrasound, add sufficient mobilephase to
produce 10 mL, mix well and filter. For solution (2) dilute
I volume of solution (1) to 20 volumes with mobile phase
and dilute 1 volume of this solution to 20 volumes with
mobile phase. Solution (3) contains 0.002% wlv each of
4-aminophenol and paracetamol BPCRS in the mobile phase.
Solution (4) contains 0.00002% wlv of 4'-ch/oroacetanilide in
the mobile phase.
The chromatographic procedure may be carried out using
(a) a stainless steel column (25 em x 4.6 nun) packed with
acty/si/yl SIlica gelfor chromatography (5 um) (Zorbax Rx C8 is
suitable), (b) as the mobilephase with a flow rate of 1.5 mL
per minute, with a temperature of 35°C, a mixture of
250 volumes of methanol containing 1.15 g of a 40% vlv
solution of tetrabu{y/ammanium hydroxide with 375 volumes of

Paracetarnol Preparations 111-1145

0.05Mdisodium hydrogen orthophosphate and 375 volumes of
0.05"1 sodium dihydrogen orthophosphate and (c) a detection
wavelength of 245 om.
The test is not valid unless, in the chromatogram obtained
with solution (3), the resotution faaor between the two
principal peaks is at least4.0.
Injectsolution (1) and allow the chromatography to proceed
for 12 times the retention time of the principal peak. In the
chromatogram obtainedwith solution (1) the areaof any
peakcorresponding to 4-aminophenol is not greater than the
area of the corresponding peak in solution (3) (0.1%), the
area of any peakcorresponding £0 4'-chloroacetanilide is not
greater than the area of the principal peak in solution (4)
(10 ppm) and no otherimpurity is greater than the area of
the principal peak obtained with solution (2) (0.25%).

ASSAY
Weigh and powder 20 tablets. Add 50 mL of 0.1"1 sodium
hydroxide slowly to a quantity of the powdered tablets
containing 0.2 g of Paracetamol. Dilute with 100 mL of
water, shake for 15 minutes and add sufficient water to
produce 250 mL. Mix, filter and dilute 10 mL of the filttate
to 100 mL with warer. Add 10 mL of the resultingsolution
to 10 mL of 0.1"1 sodium hydro.<ide. dilute to 100 mL with
waterand measure the absorbana of the resulting solution at
the maximum at 257 nm, Appendix IT B. Calculate the
content of CsH gN 0 2 taking 715 as the value of A(1%, 1 ern)
at the maximum at 257 nm.

STORAGE
Paracetamol Soluble Tablets should be protected from light.

Paracetamol and Caffeine Tablets
Action and use
Analgesic; antipyretic; central nervous system stimulant.

DEFINITION
Paracetamol and Caffeine Tablets containParacetamol and
Caffeine.
The tablets comply with the requirements stated under Tablets and
with thejolbxuing requirements.

Content of paracetamol, CsHgNOz
95.0 to 105.0%of the stated amount.

Content of caffeine, CSHlON40Z

95.0 to 105.0%of the stated amount.

IDENTIFICATION
A. Shakea quantity of the powdered tabletscontaining0.5 g
of Paracetamol with 20 mL of aarone, filter and evaporate
the filtrate to dryness. The infrared absorption spectrum of the
residue, Appendix II A, is concordant with the reference
spearum of paraceramol (RS 258).

B. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(I) Mix with the aid of ulttasound a quantity of powdered
tablets containing 65 mg of Caffeine in 10 mL of methanol,
and Iilter (a 0.2-~m nylon filter is suitable).

(2) 0.65% wlv of caffeine BPCRS in methanol.
(3) 0.65% wlv of caffeine BPCRS and 5% wlv of
paracetamol BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelPrs«(Merck silica gel 60 Fm
plates are suitable).
(b) Use the mobilephase as described below.
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(c) Apply I ~L of each solution.
(d) Develop the plate to 15 em.
(e) Afterremovalof the plate, allow it to dry in air and
examine under ultraviolet light (254 nm).

MOBILE PHASE

5 volumes of acetic add, 5 volumes of ethanol,S volwnes of
water and 50 volumes of ethylacetate.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The spot corresponding to caffeine in the chromatogram
obtained with solution (1) corresponds in position to the
principal spot inthe chromatogram obtained with
solution (2).
C. In the Assayfor caffeine, the chromatogram obtainedwith
solution (J) shows a peakwith the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendbc Xlf Bl, using the following conditions.

TEST CONDITIONS

(a) Use Apparatus 2 and rotate the paddleat 50 revolutions
per minute.
(b) Use as the medium 900 mL of a phosphate buffer
(pH 5.8), at a temperature of 370, prepared in the following
manner. Mix 250 mL of 0.2Mpotassium dihydrogen phosphate
and 18 mL of 0.2M sodium hydroxide, and dilute to 1000 mL
with water.

PROCEDURE

Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions.
(1) After45 minutes, withdraw a sample of the medium and
filter. Use the filtered medium, dilutedwith dissolution
medium, ifnecessary, to produce a solutionexpected to
contain 0.0056% wlv of Pereceramol.
(2) 0.0056% wlv of para<e«Jmol BPCRS in the dissolution
medium.
CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with oetadecyfsilyl silica gelfor chromatography (5 urn)
(Nucleosil CI8 is suitable).
(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambient colurrm temperature.
(e) Use a detection wavelength of 243 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

O.OlM sodium pemanesulfonate in a mixture of22 volumes of
methanol and 78 volumes of Waler, adjusted to pH 2.8 using
2Mhydrochloric <Kid.
When the chromatograms arerecorded under the prescribed
conditions the retention time of paracetamolis about
3 minutes.

DETERMINATION OF CONTENT

Calculate the total contentof paracetamol, CsHgN02 1 in the
medium using the declared content of CsHgN02 in
paracetamol BPCRS.
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LIMITS

The amount of paracetamcl released is not less than 75%
(Q) of me stated amount.
Related substances
Carry out the method for liquid chromatography,
Appendix ill D using the following solutions prepared in
solution A.
Solution A: 0.23% wlv of sodium chloride in a mixture of
30 volumes of mobile phase Band 70 volumesof mobile
phase A.
(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing0.5 g of Paraceramol with
50 mL and filter (Chromafil RC 45125 is suitable).

(2) Dilute I volume of solution (1) to 100 volumes.

(3) 0.0001 % wlv of 4-aminophenol (paracetamol impurity K).

(4) 0.00001% wlv of 4'-chloroacetanilide (paracetamol
impurity J).

(5) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mrn) packed
with end-capped octadecylsi/yl silica gelfor chromatography
(2.6 urn) (Kinerex CI8 100A is suitable).

(b) Use gradient elution and the mobile phase as described
below.

(c) Use a flow rateof 0.8 mL per minute.
(d) Use a column temperature of 35°.

(e) Use detection wavelengths of 212 om and 246 om.

(I) Inject 20 ul, of each solution.

MOBILB PHASE

Mobile phase A 5 mM sodium oaonesulfonate, adjusted to
pH 2.2 with orthophosphoric acid.
Mobile phaseB methanol RI.

Time (MInutes) Moblle phase A AlobUe pheee B Comment
r/o v/v) ("I. vlv)

0-25 80 ..... 70 20.....30 linear gradjem

25-20 70 3. isocratic
20-30 70.....20 30 .....80 linear gradient

30-32 20 ..... 80 80 ..... 20 linear gradient
32-37 8. 2. re-equilibralion

When the chromatograms arerecorded underthe prescribed
conditions, the relative retentions with reference to
paracetamol (retention time about 3 minutes) are: caffeine
impurity B, about 0.6; caffeine impurity F, about 1.2;
caffeine impurity A, about 1.3; caffeine, about 1.6;
paracetamol impurity K, about 2.3; caffeine impurity E,
about 2.5; paracetamol impurity I, about 6.1.

SYSTBM SUITABILITY

The test is not valid unless:
in the chromatogram obtained with solution (3) at 212 om,
the signal-to-noise ratio of the peak due to paraceramol
impurity K is at least 10.
in the chromatogram obtainedwith solution (4) at 246 om,
the signal-to-noise ratio of the peakdue to paracetamol
impurity J is at least 10.

LIMITS

Forparacetamol impurity J at 246 nm
In the chromatogram obtained with solution (1):
the area of any peakcorresponding to paracetamol impurity I
is not greater than the area of the principal peakin the
chromatogram obtained with solution (4) (10 ppm).

J
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Soluble Paraceramol and Caffeine Tablets

Action and use
Analgesic; antipyretic; central nervous system stimulant.

Paracetamol and Caffeine Soluble
Tablets

DEFINITION
Paracetamol and Caffeine Soluble Tablets contain
Paracetamol and Caffeine in either a suitable soluble basis or
a suitable soluble, effervescent basis.

The tablets comply with the requirements Slated under Tablets and
with thefollowing requirements.

Content of paraeetamol, CaH9N02

95.0 to 105.0% of the stated amount.

Content of caffeine, CsH.oN402
95.0 to 105.0% of the stated amount.

Forall other impumies at 212 nm
Identify any peaks due to caffeine impurity Band E, and
multiply the peakareas by a correction factor of 2.9 and 3.3,
respectively.
In the chromatogram obtainedwith solution (1):
the area of any peakcorresponding to paracetamol
impurity K is not greater than the area of the corresponding
peakin the chromatogram obtained with solution (3)
(100 ppm);
the area of any other secondary peak is not greater than the
area of the peakdue to paraceramol in the chromatogram
obtained with solution (5) (0.1%);
The total impurity content is not greater than 0.5%.
Disregard any peak,excluding paraceramol impurities Jand
K, with an arealess thanhalf the area of the peakdue (0

paracetamol in the chromatogram obtained wilh solution (5)
(0.05%).

ASSAY
For paracetamol IDENTIFICATION
Weigh and powder 20 tablets. Carry out the method for A. Shake a quantity of the powdered tablets containing 0.5 g
liquid chromatography, Appendix III D, using the following of Paracetamol with 20 mL of acetone, filter and evaporate
solutions protected from light. the filtrate to dryness. The infrared absorption spectrum of the
(1) Shake.a quantity of the powdered tablets containing 0.5 g residue, Appendix II A, is concordant with the reference
of Paracetamol with 100 mL of the mobile phase, dilute to spectrum of paracetamol (RS 25K).
200 mL with the same solvent, filter through a glass-fibre B. Carry out the method for thin-layer chromaUJgraphy,
filler (Whalman GF/C is suitable) and dilute 5 mL of the Appendix III A, using the following solutions.
filtrate to 250 mL with the mobile phase. (1) Mix with the aid of ultrasound a quantity of powdered
(2) 0.005% wlv of paracetamd BPCRS in the mobile phase. tablets containing 65 mg of Caffeine in 10 mL of melhanol,
CHROMATOGRAPHtC CONDITIONS and filter (a 1.2-~m Whalman GF/C is suitable).

(2) 0.65% wlv of caffeine BPCRS in methanol.
The chromatographic conditions described under Dissolution
may be used. (3) 0.65% wlv of caffeine BPCRS and 5% wlv of

poracaomd BPCRS in methanol:
DETERMINATION OF CONTENT

CHROMATOGRAPHIC CONDITIONS
Calculate the content of CSH9N02 in the tablets using the
declared content of C"H.NO, in porocaamd BPCRS. (a) Use as the coating silica gelFm (Merck silica gel 60 F'54

plates are suitable).
For cqffeine
Weigh and powder 20 tablets. Carry out the method for (b) Use the mobile phase as described below.
liquid chromawgrophy, Appendix TIl D, using the following (c) Apply 1 IlL of each solution.
solutions protected from light. (d) Develop the plate to 15 em.
(1) Shake a quantity of the powdered tablets containing (e) After removal of the plate, allow it to dry in air and

-.-- ·---30mg of GaffeinewithlOO·mL of-the mobile.phase, filter .exarnlne under uhra";olellig~L(?J4 nml.
through a glass-fibre filter (Whatman GF/C is suitable) and MOBILE PHASE - -- - ---- -

dilute 5 mL of the filtrate to 50 mL with the mobile phase. 5 lumes of eeen .J 5 I f·L 01 I fvo urnes 0 acene aau, vo urnes 0 eu,an ,5 vo umes 0
(2) 0.003% wlv of caffeine BPCRS in the mobile phase. walerand 50 volumes of ethylaceta".

CHROMATOGRAPHIC CONDITIONS SYSTBM SUITABILITY

The chromato~aphicconditions described under Dissolution The lest is not valid unless me chromatogram obtained with
may be used with a wavelength of 220 om. solution (3) shows two clearlyseparated spots.

DETBRt'AINATION 'OF CONTENT CONFIRMATION

Calculate me content of CSHION.402 in .the tablets using the The spot corresponding to caffeine in the chromatogram
declared content of CgHION402 m caffetne BPCRS. obtained with solution (1) corresponds in position to the
LABELLING principal spot in the chromatogram obtained with
The label states the quantities of Paracetamol and Caffeine. solution (2).
IMPURITIES C. In the Assayfor caffeine, the chromatogram obtained with
The impurities limited by the requirements of this solution (1) shows a peak with the same retention time as the
monograph include impurities Jand K listed under principal peak in the chromatogram obtained with
Paracetamol, and impurities A, B, E and F listed under solution (2).
Caffeine. TESTS

Related substances
Carry out the method for liquid chromawgraphy,
Appendix m D, using the following solutions prepared in
solution A.
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Somtion A: 0.23% wlv of sodium chloride in a mixture of
30 volumes of mobile phase Band 70 volumes of mobile
phase A.
(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 0.5 g of Paracetamol wirh
50 mL and filter (Chromafil RC 45/25 is suitable).

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.000 I% wlv of 4-amirwphenol (paracetamol impurity K).

(4) 0.00001 % wlv of 4'-chloroaceranilide (paracetamol
impurity D.
(5) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped octadecylsilyl silica gelfor chromatography
(2.6 urn) (Kinetex CI8 100A is suitable).

(b) Use gradient elution and the mobile phase as described
below.
(c) Use a flow rate oCO.S mL per minute.

(d) Use a column temperature of 35°.

(e) Use detection wavelengths of212 om and 246 om.

(0 Inject 20 ~ of each solution.

MOBILE PHASE

Mobile phase A 5 mM sodium octanesulfonare, adjusted (Q

pH 2.2 with orthophosphoric acid.
Mobile phase B methanol RI.

TIme (MInutes) MobUe phese A Mobile phase B Comment
(% ylv) rIO vlv)

0-2.5 80-070 20..... 30 lineargradient

2.5-20 7. 3. is0CJ8.tic

21).30 70-->20 30---lo80 linear gradient

30-32 20-080 80-->20 linear gradient

32-37 80 2. re-equilibration

When the chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference to
paracetamol (retention time about 3 minutes) are: caffeine
impurity B, about 0.6; caffeine impurity F, about 1.2;
caffeine impurity A) about 1.3; caffeine, about 1.6;
paracetamol impurity K, about 2.3; caffeine impurity E,
about 2.5; paraceramol impurity J, about 6.1.

SYSTEM SUITABILITY

The test is not valid unless:
in me chromatogram obtainedwith solution (3) at 212 om,
the signa/-to-noise ratio of the peak due to paracetamol
impurity K is at least 10.
in me chromatogram obtainedwith solution (4) at 246 run)
the signal-to-noise ratio of me peak due to paracetamol
impurity J is at least 10.

LIMITS

Forparacesamd impurity J at 246 nm
In the chromatogram obtainedwith solution (1):
the area of anypeakcorresponding to paracetamol impurity J
is not greater thanthe area of the principal peak in the
chromatogram obtained with solution (4) (10 ppm).

Forall other impuniies at 212 nm
Identifyany peaks due to caffeine impurity Band E, and
multiply the peakareas by a correction factor of 2.9 and 3.3,
respectively.
In the chromatogram obtained with solution (1):

2022

the area of anypeak corresponding to paracetamol
impurity K is not greater thanthe area of me corresponding
peak in the chromatogram obtained withsolution (3)
(100 ppm);

the area of any other secondary peak is not greater than the
area of the peak due to paracetamol in the chromatogram
obtained with solution (5) (0.1%);

The total impurity content is not greater than 0.5%.
Disregard any peak, excluding paracetamol impurities Jand
K, with an area less thanhalf the area of the peakdue to
paracetamol in the chromatogram obtainedwithsolution (5)
(0.05%).

ASSAY
For paracetamol
Weigh and powder 20 tablets. Canty out the method for
liquidchromaUigraphy, Appendix ill 0, using the following
solutionsprotected fromlight

(I) Shake a quantity of the powdered tablets containing 0.5 g
of Paracetamol with 100 mL of the mobile phase) dilute to
200 mL with the same solvent) filter through a glass-fibre
filter (Whatrnan GF/C is suitable) and dilute 5 mL of the
filtrate to 250 mL with the mobilephase.
(2) 0.005% wlv of poracaamd BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with octade<ylsilyl silica gelfor chromatography (5 urn)
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detectionwavelength of 243 run.
(0 Inject 20 ~L of each solution.

MOBILE PHASE

O.OIM sodium pemanesulfonate in a mixture of 22 volumes of
methanol and 78 volumes of water) the pH of the solution
being adjusted to 2.8 using 2M hydrochloric acid.

DETERMINATION OF CONTENT

Calculate the content of CsH,NO, in the tablets from the
cnromafograms- obtairied-an(l"usmg die declared"content-of 
CaH9NO,inparaceramolBPCR~

For cqffeine
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill 0, using the following
solutionsprotectedfrom light.
(I) Sbake a quantity of the powdered tablets containing
30 mg of Caffeine with 100 mL of the mobile phase, filter
through a glass-fibre filter (Whatrnan GF/C is suitable) and
dilute 5 mL of the filtrate to 50 mL with the mobile phase.

(2) 0.003% wlv of caffeine BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underthe Assay
for paracetamol may be used with a detectionwavelength of
220 om.

DETERMINATION OF CONTENT

Calculate me content of CSHIllN402 in the tablets from the
chromatograms obtained and using the declared content of
C,H1oN.O, in caffeine BPCRS.
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Action and use
Analgesic; antipyretic; opioid receptor agonist; central
nervous system stimulant.

Paracetamol, Codeine Phosphate and
Caffeine Capsules

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities J and K listed under
Paracetamol, and impurities A, B, E and F listed under
Caffeine.

LABELLING
The label states (I) that the tablets should be dissolved in
water immediately before use; (2) where applicable, that the
tablets are effervescent; (3) the quantities of Paracetamol and
Caffeine.

DEFINITION
Paracetamol, Codeine Phosphate and Caffeine Capsules
contain Paraceramol, Codeine Phosphate and Caffeine.

The capsules comply with the requirements stared underCapsules
and with thefolwwing requirements.

Content of paracetamol, C8H~Oz
95.0 to 105.0% of the stated amount.

Content of codeine phosphate, C IIIH21N03,

H3P04,1I:HzO
95.0 to 105.0% of the stated amount.

Content of caffeine, CaH1oN'40Z
95.0 to 105.0% of the stated amount.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows t'NO dearly separated spots of different
colours.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

C. In the Assayfor codeine phosphate, the chromatogram
obtained with solution (1) shows a peak with the same
retention time as the principal peak in the chromatogram
obtained with solution (2).

D. Carry out the method for thin-layer chromaUJgraphy,
Appendix III A, using the following solutions.

(1) Mix with the aid of ultrasound a quantity of powdered
tablets containing 65 mg of Caffeine in 10 mL of methanol,
and filter (a 1.2-~m GF/C filter is suitable).

(2) 0.65% w/v of caffeine BPCRS in methanol.
(3) 0.65% w/v of caffeine BPCRS and 5% wlv of
paracetamol BPCRSin methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sUica gelF254 (Merck silica gel 60 F254

plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 1 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allow it to dry in air, and
examine under ultravioletlighr (254 nm).

MOBILE PHASE

5 volumes of acetic add, 5 volumes of ethanol, 5 volurnesof
waur and 50 volumes of ethylacetate.

IDENTIFICATION
A. Shake a quantity of the capsule contents containing 0.5 g SYSTEM SUITABILITY

of Paracetamol with 20 mL of acetone, filler and evaporate The test is not valid unless the chromatogram obtained with
the filtrate to dryness. The infrared absorption spectrum of the solution (3) shows two clearly separated spots.
residue, Appendix n A, is concordant with the reference CONFIRMATION

spectrum of paracetamol (RS 258). The spot corresponding to caffeine in the chromatogram
B. Carry out the method for thin-layer chromatography, obtained with solution (1) corresponds in position to the
Appendix ill A, using the following solutions. principal spot in the chromatogram obtained with

_O)_.shake ~LquangJY of the ~~p_sule_.fontents cont~ining ~lutiOJ:L(?).!__________________ _ __
24 mg of Codeine Phosphate with 30 mL of waterand E. In the Assay for caffeine, the chromatogram obtained with
centrifuge. Decant, add 10 mL of 1M sodium hydroxide and solution (1) shows a peak with me same retention time as the
30 mL of dkhloromethane to the supernatant liquid, shake principal peak in the chromatogram obtained with
and filter me dichloromethane layer through glass-fibre paper solution (2).
(Whaunan GF/C is suitable). TESTS

(2) 0.08% wlv of codeine phasphare BPCRS in methanol Dissolution

(50%). Comply with the dissolution testfor tablets and capsules,
(3) 0.08% wlv each of codeine phosphare BPCRS and Appendix xn BI, using the following conditions.

dihydrocodeine tartrare BPCRS in merhanol (50%). (a) Use Apparatus 2 and rotate the paddle at 50 revolutions
CHROMATOGRAPHIC CONDITIONS per minute.

(a) Use as the coating silica gelFm . (b) Use as the medium 900 mL of a phosphate buffer
(b) Use the mobile phase as descnbed below. (pH 5.8), at a temperature of 37°, prepared in the following
(c) Apply 10 ~L of each solution. manner. Mix 250 mL of 0.2M parassium dihydrogen phesphare

and 18 mL of 0.2.« sodium hydroxide, and dilute to 1000 mL
(d) Develop the plate to 15 em. with water.
(e) After removal of the plate, dry in air, spray with ethanolic
iron(lfl) chloride sohuion and heat at 105° for 10 minutes and PROCEDURE
examine in daylight. Carry out the method for liquidchromatography,

Appendix ill D, using the following solutions.MOBILE PHASE
J volwne of 13.5M ammonia, 10 volumes of methanol and (1) After 45 minutes withdraw a sample of the medium and

filter. Use the filtered dissolution medium diluted with the90 volumes of dichloromethm,e.
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mobile phase, if necessary, to produce a solution expected to

contain 0.0056% w/vof Paracetamol.
(2) 0.0056% wiv solution of paracetamol BPCRS in the
dissolution medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with oaodecylsiJyl silica gelfor chromowgraphy (5 pm)
(Nucleosil CIS is suitable).

(b) Use isocratic elution and the mobilephase as described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 243 run.

(I) Inject 20 pL of each solution.

MOBILE PHASE

a.OIM sodium penranesulfonate in a mixture of 22 volumes of
methanol and 78 volumes of h'ater, adjusted to pH 2.8 using
2M hydrochloric odd.
When the chromatograms are recorded underthe prescribed
conditions the retention time of paracetamol is about
3 minutes.

DETERMlNATION OF CONTENT

Calculate the total content of paracetamcl, CaHgN02J in the
medium usingthe declared content of CaH9N02 in
paracetomd BPCRS.

LIMITS

The amount of paracetamol released is not less than75%
(Q) of the statedamount. .

Related substances
Carry out the method for liquidchromowgraphy,
Appendix m D using the following solutions prepared in
solution A.
Solution A: 0.23% wlv of sodium chloride in a mixture of
30 volumes of mobilephase Band 70 volumesof mobile
phase A.
(I) Mix with the aid of ultrasound a quantity of the mixed
capsule contentscontaining 0.5 g of Paracetamol with 50 mL
and filter.
(2) Dilute I volume of solution (1) to 100 volumes.

(3) 0.0005% wlv of codeine phosphate BPCRS and
0.0001% wlv of 4'-ehloroaeetanilide (paracetemol impurity D.
(4) 0.0001% wlv of 4-aminophenol (paracetamol impurity K).

(5) 0.0000I % wlv of 4'-chloroacetanilide (paracetamo!
impurity D.
(6) 0.01% wi. of methykodeine (codeine impurity A).

(7) Dilute 1 volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-copped oetod«y/si/yl silica gelfor chromawgraphy
(2.6 pm) (Kinetex CIS 100A is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 0.8 mL per minute.
(d) Use a column temperature of 35".

(e) Use detection wavelengths of212 run and 246 nm.

(I) Inject 20 pL of each solution.

MOBILE PHASE

Alobile phase A 5 mJo.I. sodium octanesuJfonace, adjusted to
pH 2.2 with o1fhophosphoric add.

2022

Mobile phoseB 'methanol RI.

Time (Minutes) Mobile phase A Moblle phase B Comment
rID vlv) (%vlv)

0-2.5 80 .....70 20 ..... 30 linear gradknl
2.5-20 70 30 isocrerjc

20--30 70 ..... 20 30 .....80 linear gradient

30--32 20 .....80 80 ..... 20 linear gradient
32-37 80 20 re-equilibrarion

When the chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference to
paracetamol (retention time about3 minutes) are: caffeine
impurity B, about0.6; caffeine impurity F, about 1.2;
caffeine impurity A, about 1.3; caffeine, about 1.6;
paracetamol impurity KJ about 2.3; caffeine impurity EJ

about 2.5; codeine impurity B, about2.9; codeine, about 4.8;
paracetamol impurity J, about6.1; codeine impurity AJ about
8.0, and codeine impurity C, about8.5.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtained with solution (3) at 246 nm,
the resolution between the peaks due to codeineand
paracetamol impurity Jis at least 2.2.

in the chromatogram obtained with solution (4) at 212 nm,
the signal-ro-noise ratio of thepeakdue to paracetamol
impurity K is at least 10.
in the chromatogram obtained withsolution (5) at 246 nm,
the signal-to-noise ratio of thepeakdue to paracetamol
impurity J is at least 10.

UMITS

Forparaeelamol impurityJ at 146 nm
In the chromatogram obtained with solution (I):

the area of anypeakcorresponding to paracetamol impurity J
is not greater than the area of the principal peakin the
chromatogram obtained with solution (5) (10 ppm).

For aU other impurities at 212 nm
Identify any peaks due to caffeine impurity B, D, and E, and
multiply the peakareas by a correction factor of 2.9, 1.3, and
3.3, respectively.
In the chromatogram obtained with solution (I): ~

the area of anypeakcorresponding to codeine impurity A is
not greater than the area of the corresponding peakin the
chromatogram obtained withsolution (6) (1%);

the area of any peakcorresponding to paracetamol
impurity K is not greater thanthe area of the corresponding
peak in the chromatogram obtained with solution (4)
(100 ppm);

the area of any othersecondary peak with a relative retention
of 2.7 or less (with reference to paracetamol) is not greater
than the area of the peakdue to psracetamol in the
chromatogram obtained with solution (7) (0.1 %);

the area of any other secondary peak with a relative retention
greater than 2.7 (with reference to paracetamol) is not
greater than twice the area of the peakdue to codeinein the
chromatogram obtained with solution (7) (0.2%);

The total impurity content, excluding codeine impurity AJ is
not greater than0.75%.
Disregard any peak, excluding paracetamol impurities Jand
KJ with an area less thanhalf me area of the peakdue to
paraceramol in the chromatogram obtained with solution (7)
(0.05%).
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Action and use
Analgesic; antipyretic; opioid receptor agonist; central
nervous system stimulant.

Paracetamol, Codeine Phosphate and
Caffeine Tablets

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.5 g
of Paracetamol with 20 mL of acetone) filter and evaporate
the filtrate to dryness. The infraredabsorption spectrumof the
residue) Appendix II A, is concordant with the reference
spectrum of paracetamol (RS 258).

B. Carry out me method for thin-layerchromaUJgraphy)
Appendix ill A, using the following solutions.

(I) Shake a quantity of the powdered tablets containing
24 mg of Codeine Phosphate with 30 mL of waterand
centrifuge. Decant, add 10 mL of 1Msodium hydroxide and
30 mL of dkhloromethane to the supernatant liquid) shake
and filter the dichloromethane layer through glass-fibre paper
(Whatman GF/C is suitable).

DETERMINATION OF CONTBNT

Calculate the content ofClsH2IN03)H3P04,Y2H20 in the
capsules using the declared content of CioH:2iN03)
H,PO.,V,H,O in codeine phosphate BPCRS.

For cuffeine
Weigh the contents of 20 capsules. Mix and powder if
necessary. Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

(I) Shake a quantity of the contents of the capsules
containing 30 mg of Caffeine with 100 mL of the mobile
phase, filter through a glass-fibre filter (Whatman GF/C is
suitable) and dilute 5 mL of the filtrate to 50 mL with the
mobile phase.

(2) 0.003% wi. of caffeine BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may he used with a detection wavelength of 220 run.

DETERMINATION OF CONTENT

Calculate the content of CSH 1oN",o2 in tile capsules using
the declared content of CgH1oN402 in caffeine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities J and K listed under
Paracetamol, impurities A, B, C, H, I and J listed under
Codeine Phosphate, and impurities A) B, E and F listed
under Caffeine.

Uniformity of content
Capsules containing less than 2 mg andlor less than 2% w/w
of Codeine Phosphate comply with the requirements slated
under Capsules, with respect to the content of Codeine
Phosphate, using the following method of analysis.

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Add 100 mL of the mobile phase to the contents of one
capsule and mix with the aid of ultrasound until completely
dispersed. Shake and dilute to 200 mL with the mobile
phase. Filter through a glass-fibre filter (Whatman GF/C is
suitable) and use the filtrate.

(2) 0.004% wlv of codeine phosphate BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used with a detection wavelength of 220 run.

DETERMINATION OF CONTENT

Calculate the content of ClsHzIN03,H3PO",Y2H20 in each
capsule using the declared content of C1sHz1NO))
H,PO.,'/,H,O in codeine phosphate BPCRS.

ASSAY'
For paracetamol
Weigh the contents of 20 capsules. Mix and powder if
necessary. Carry out the method for liquid chromawgraphy)
Appendix ill D) using the following solutions.

(1) Shake a quantity of the contents of the capsules
containing 0.5 g of Paracetamol with 100 mL of the mobile
phase) dilute to 200 mL with the same solvent) filter through
a glass-fibre filter (Whatman GF/C is suitable) and dilute
5 mL of the filtrate to 250 mL with the mobile phase.

(2) 0.005% wlv of paracetamdBPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

DETERMINATION OF CONTENT DEFINITION
Calculate the content of CsHgN02 in the capsules using the Paraceramol, Codeine Phosphate and Caffeine Tablets
declared content of CsHgN02 in paracetamolBPCRS. contain Paracetamol, Codeine Phosphate and Caffeine.

For codeine phosphate The tabletscomplywith the requirements stated under Tabletsand
-- - -----Forcapsules-contaim'ng-tlw equivalent-o/less-than---- withJh~foHow;ng requirements. _ _ _

2 mg and/or less than 2% uv'w ofcodeine phosphate Content of paracetamol, CgH~Oz
Use the average of the individual results determined in the 95.0 to 105.0% of the stated amount.
test for Uniformity of content. Content of codeine phosphate, C18H21N03,

For capsules containing the equivalent 0/2 mg or H3PO",%HzO
more and 2% wlw or more ofcodeine phosphate 95.0 to 105.0% of the stated amount.

Weigh the contents of 20 capsules. Mix and powder if Content of caffeine, CsHION"Oz
necessary. Carry out the method for liquid chromatography) 95.0 to 105.0% of the stated amount.
Appendix III D, using the following solutions.

(I) Shake a quantity of the contents of the capsules
containing 8 rng of Codeine Phosphate with 100 mL of the
mobile phase, dilute to 200 mL with the same solvent) filter
through a glass-fibre filter (Whatman GF/C is suitable) and
use the filtrate.

(2) 0.004% wlv of codeine phosphate BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used with a detection wavelength of 220 nm.
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(2) 0.08% wlv of code..tephosphate BPCRS in methanol
(50%).

(3) 0.08% wiv each of codeine phosphate BPCRSand
dihydrocodeine tartrate BPCRS in methanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254•

(b) Use the mobile phase described below.

(c) Apply 10 ~Lofeachsolution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air, spray with emanolic
iron(llI) chloride solutUm and heat at 105 0 for 10 minutes and
examine in daylight.

MOBILE PHASE

I volwne of 13.5M ammonia, 10 volumes of methanol and
90 volumes of didrloromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained wilh
solution (3) shows two clearly separated spots of different
colours.

CONFIRMATION

The principal spot in the chromatogram obtained wirh
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

C. In the Assay for codeinephosphate, the chromatogram
obtained with solution (1) shows a peakwith me same
retention rime as the principal peakin the chromatogram
obtained with solution (2).

D. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Mix with the aid of ultrasound a quantity of powdered
tablets containing 65 mg of Caffeine in 10 mL of methanol
and filter (a 0.2-J1m nylon filter is suitable).
(2) 0.65% wlv of caffeine BPCRS in methanol.
(3) 0.65% wlv of caffeine BPCRS and 5% wlv of
paracetamol BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm (Merck silica gel 60 F2, .

platesaresuitable).
------(b)-Use-the-mobile-phase-asdescribed-below'c.---

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 em.
(e) After removal of the plate, allowit to dryin air) and
examine underultraviolet light (254 nm).

MOBILE PHASE

5 volumes of auric acid, 5 volumes of ethanol, 5 volumesof
waterand 50 volumes of ethylacetate.

SYSTEM SmTABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The spot corresponding to caffeine in the chromatogram
obtained withsolution (1) corresponds in position to the
principal spot in the chromatogram obtained with
solution (2).
E.- In the Assay for caffeine, the chromatogram obtained with
solution (1) shows a peakwith the sameretention time as the
principal peakin the chromatogram obtained with
solution (2).
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TESTS
Dissolution
Complywith the dissolution testfor tablets and capsules,
Appendix xn Bl, using the following conditions.

TEST CONDITIONS

(a) Use Apparatus 2 and rotate the paddleat 50 revolutions
per minute.
(b) Use as the medium 900 mL of a phosphate buffer
(pH 5.8), at a temperature of 31°, prepared in the following
manner. Mix 250 mL of O.2M potassium dihydrogen
onhophosphate and 18 mL of O.2M sodium hydroxide, and
dilute to 1000 mL with water.

PROCEDURE

Carry out the methodfor liquidchromawgraphy,
Appendix III D, using the following solutions.
(1) After45 minutes, withdraw a sampleof the medium and
filter. Use the filtered dissolution medium,diluted with the
mobile phase,if necessary, to produce a solutionexpected to
contain0.0056% wlv of Paracetamol.
(2) 0.0056% wlv of paracetamol BPCRS in the dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 nun) packed
with actodecylsilyl silica gelfor chromatography (5 urn}
(Nucleosil CI8 is suitable).

(b) Use isocratic elutionand the mobile phase as described
below.
(c) Use a flowrateof 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 243 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

O.OIM sodium pentanesulfonate in a mixture of 22 volumes of
methanol and 78 volumes of water, adjusted to pH 2.8 using
2M hydrochlori< acid.
When the chromatograms arerecorded underthe prescribed
conditions the retention time of paracetamol is about
3 minutes.

DETERMINATION OF CONTENT

Calculate the total Content of paracetamol, CaHgN02.J in the
mediumusing the declared content of CsHgN02 in
para<eramol BPCRS.

LIMITS

The amount of paraceramol released is not less than 75%
(Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix III D using the following solutionsprepared in
solutionA.
SolmumA: 0.23% wlv of sodium chloride in a mixture of
30 volumes of mobilephaseBand 70 volumesof mobile
phase A.
(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 0.5 g of Paracetamol with
50 mL and filter (Chromafil RC 45/25 is suitable).

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.0005% wlv ofaxkine phosphate BPCRS and
0.0001 % wlv of 4'-<hloroacetonilid< (parncetamol impurity J).

(4) 0.0001% wlv of 4-aminophenol (paraceramol impurity K).
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(5) 0.00001 % wlv of 4' -chloroacetanilide (paracetamol
impurity J).

(6) 0.01% wiv of methykodeine (codeine impurity A).

(7) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped oClade<y/si/y1 silica gelfor chromatography
(2.6 urn) (Kinetex CIS 100A is suitable).

(b) Use gradient elution and the mobile phase as described
below.

(e) Use a flow rate of 0.8 mL per minute.

(d) Use a column temperature of 35 0
•

(e) Use detection wavelengths of 212 run and 246 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 5 rnM sodium octanesu/jonate, adjusted £0

pH 2.2 with onhophosphoric acid.
Mobile phaseB methanol RI.

Time (Minutes) MobUe phase A MobUe phase B Comment
(%vlv) ("/0 vlv)

o-2.5~ 80-;070 20 ..... 30 linear gradient

2.5-20 70 30 isocraric

20-30 70-20 30-->80 linear gradient

30-32 20-->80 80-->20 linear gradient

32-37 80 20 re-equibbration

When the chromatograms are recorded under the prescribed
conditions) me relative retentions whh reference to
paracetamol (retention time about 3 minutes) are: caffeine
impurity B, about 0.6; caffeine impurity F, about 1.2;
caffeine impurity A} about 1.3; caffeine} about 1.6;
paracetamol impurity K} about 2.3; caffeine impurity E}
about 2.5; codeine impurity B}about 2.9; codeine} about 4.8;
paracetamol impurity I} about 6.1; codeine impurity A} about
8.0, and codeine impurity C} about 8.5.

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (3) at 246 Dm}

the resolution between the peaks due to codeine and
paraceramol impurity I is at least 2.2.

in the chromatogram obtained with solution (4) at 212 nm,
the signal-to-noise ratio of the peak due to paracetamol
impurity K is at least 10.

in the chromatogram obtained with solution (5) at 246 nm,
Ute signal-to-noise ratio of the peak due to paracetamol
impurity J is at least 10.

LIMITS

Forparaeetamol impurityJ at 246 nm
In the chromatogram obtained with solution (1):

the area of any peak corresponding to paracetamol impurity J
is not greater man the area of the principal peak in the
chromatogram obtained with solution (5) (10 ppm).

Foran other impun·ries at 212 nrn
Identify any peaks due to caffeine impurity B and E} and
multiply the peak areas by a correction factor of 2.9 and 3.3}
respectively.

In me chromatogram obtained with solution (I):

die area of any peak corresponding to codeine impurity A is
not greater than the area of the corresponding peak in the
chromatogram obtained with solution (6) (l%);
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the area of any peak corresponding to paracetamol
impurity K is not greater than the area of the corresponding
peak in the chromatogram obtained with solution (4)
(100 ppm);

the area of any other secondary peak with a relative retention
of 2.7 or less (with reference to paracetamol) is not greater
than the area of the peak due to paracetamol in the
chromatogram obtained with solution (7) (0.1%);

the area of any other secondary peak with a relative retention
greater than 2.7 (with reference to paracetamol) is not
greater than twice the area of the peak due to codeine in the
chromatogram obtained with solution (7) (0.2%);

The total impurity content} excluding codeine impurity A, is
not greater than 0.75%.

Disregard. any peak, excluding paracetamol impurities I and
K} with an area less than half the area of the peak due to
paracerarnol in the chromatogram obtained with solution (7)
(0.05%).

Uniformity of content
Tablets containing less than 2 mg andlor less than 2% w/w
of Codeine Phosphate comply with the requirements stated
under Tablets} with respect to the content of Codeine
Phosphate, using the following method of analysis.

Carry out the method for liquidchromatography,
Appendix ill D} using the following solutions.

(I) Add 100 mL of the mobile phase to one tablet and mix
with the aid of ultrasound until completely dispersed. Shake
and dilute to 200 mL with the mobile phase. Filter through a
glass-fibre filter (Whaunan GFIC is suitable) and use the
filtrate.

(2) 0.004% wlv of codeine phosphate BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used with a detection wavelength of 220 om.

DETERMINATION OF CONTENT

Calculate the content of ClsH2IN03,H3P04J%H20 in each
tablet using the declared content of C 1sH2IN03}
H,PO.,Y,H,O in codeine phosphate BPCRS.

ASSAY
For paracetomol
Weigh and powder 20 tablets. Cany out the method for
liquidchromatography, Appendix III D} using the following
solutions.

(I) Shake a quantity of the powdered tablets containing 0.5 g
of Paraeetamol with 100 mL of the mobile phase, dilute to
200 mL with the same solvent} filter through a glass-fibre
filter (Whaunan GF/C is suitable) and dilute 5 mL of the
filtrate to 250 mL with the mobile phase.

(2) 0.005% wlv ofporaceuimol BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

DETERMINATION OF CONTENT

Calculate the content of CSH9N02 in the tablets using the
declared content of CSH9N02 in poracaomdBPCRS.

For codeine phosphate
For tablets containing the equivalent 0/ less than 2 mg
and/or less than 2% uVw ofcodeine phosphate
Use the average of the individual results determined in the
test for Unifonnity of content.
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For tablets containing the equivalent 0/2 mg or more
and 2% w1w or more 0/ codeine phosphate
Weighand powder20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions.

(I) Shake a quantity of the powdered tablets containing 8 mg
of Codeine Phosphate with 100 mL of the mobile phase,
dilute to 200 mL with the same solvent) filterthrough a
glass-fibre Iilter (Whatrnan GFIC is suitable) and use the
filtrate.

(2) 0.004% wlv of codeinephosphale BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used with a detection wavelength of 220 nm.

DETERJ.\lINATION OF CONTENT

Calculate the content OfCI8H21N03JH3P04J~H20in the
tablets using the declared content OfCllJI21N03J
H,PO.,Y,H20 in codeine phosphateBPCRS.

For cqffeine
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing
30 mg of Caffeine with 100 mL of the mobile phase, filler
through a glass-fibre Iilter (Whatrnan GF/C is suitable) and
dilute 5 mL of the Iiltrate to 50 mL with the mobile phase.

(2) 0.003% wlv of caffeine BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Dissolution
may be used with a detectionwavelength of 220 nm.

DETERJ.\UNATION OF CONTENT

Calculate the content of CaH 1oN..92 in the tablets using the
declared content of C.H,oN.02 in caJfei.. BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities JandK listed under
Paracetamol, impurities, A, B, C, H, I andJlisted under
Codeine Phosphate, and impurities A, B, E and F listed
under Caffeine; - --- ----- -- ----

Light Liquid Paraffin Eye Drops
DEFINITION
Light Liquid Paraffin Eye Drops are Light Liquid Pataffin in
a suitable container.
The eye drops comply Wlih the requirements stated underEye
PreParations and Wlih the following requirements.

TESTS
Acidity or alkalinity
To 10 mL add 20 mL of boiling wa'erand shake vigorously
for 1 minute. Separate the aqueouslayer and filter.
To 10 mL of the filtrate, add 0.1 mL of phenolphthalein
solution. The solutionis colourless. Not more than 0.1 mL of
O.lMrodium hydroxide VS is required to change the colour to

pink.

Relative density
0.810 to 0.875, Appendix V G.

ViscosIty
25 mPa.s to 80 mPa.s, Appendix V H, Method II.
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Solid paraffins'
Dry a suitable quantity of the eye drops by heating at 1000

for 2 hours and cool in a desiccator over sulfur:t. acid. Place
in a glass tubewith an internal diameter of about25 mm,
close the tubeand immerse in a bathof iced water. After
4 hours, the liquid is sufficiently clearfor a black line,
0.5 mm wide, to be easily seen against a white background
held vertically behind the tube.

STORAGE
Light Liquid Paraffin Eye Drops should be protected from
light.

Liquid Paraffin Oral Emulsion
Liquid Paraffin Emulsion

DEFINITION
Liquid Paraffin Oral Emulsioncontains Liquid Paraffin in a
suitable vehicle.
The oralemulsion complies wilh the requiremenu statedunder
Oral Liquids and with 'he following requirements.

Content of liquid paraffin
44.0 to 49.0% w/w.

ASSAY
To 5 g add 10 mL of water, extract with two 40-mL
quantities of a mixture of 2 volumes of ethanol (96%),
3 volumes of pe'roleum spin', (boiling range, 4U' to 6U') and
3 volumes of ether and then with 30 mL of a mixture of
equal volumes of petroleum spirit (boiling range. 4rr to 6fY) and
ether. Wash the combined extracts with 15 mL of
O.5M sodium hydroxide and then with 15 mL of water,
evaporate the solvent,add 5 mL of QUl()ne and evaporate
again. Repeat the addition and evaporation of acetone until
the residue is free from water) dryat 1050 for J5 minutes
and weigh.

Liquid Paraffin and Magnesium
Hydroxide Oral Emulsion

-- --- --- --- ---------

DEFINITION
LiquidParaffin and Magnesium Hydroxide Oral Emulsion is
a 25% vlv dispersion of Liquid Paraffin in an aqueous
suspension containing 6% w/w of hydrared magnesium oxide
prepared from a suitable grade of LightMagnesium Oxide.
The oralemulsion complies with the requirements SUIted under
Oral Liquids and with thefollowing requirements.

Content of magnesium hydroxide, Mg(0H)2
5.1 to 7.0% w/w.

Content of liquid paraffin
19.7 to 24.0% w/w.

ASSAY
For magnesium hydroxide
Dilute 4 g with 50 mL of water, shake with 25 mL of 0.5M
hydrochloric acid VS and titrate with 0.5Msodium hydroxide VS
using methyl orange solutWn as indicator. Each mL of 0.5M
hydrochloric acidVS is equivalent to 14.58 mg of Mg(0H)2'

For liquid paraffin
Extract the neutralised liquid obtainedin the Assay for
magnesium hydroxide with three 25 mL quantities of a
mixture of equal volumes of petroleum spirit (boiling range, 4rr

-~
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(0 6(f') and ether, wash the combined extracts with two
lO-mL quantities of water, discard the washings, evaporate
the solvent, add 5 IuL of acetel'.e and again evaporate. Repeat
the addition and evaporation of acetone until the residue is
free from water, dry at J05° for 15 minutes and weigh.

Paraldehyde Injection
DEFINmON
Paraldehyde Injection is Paraldehyde that has been sterilised.
It does not contain any added antimicrobial preservatives.

The injection complies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

IDENTIFICATION
A. A 10.0% v/v solution in carbon dioxide-free water
(solution A) is clear, Appendix _IV A, but becomes turbid on
warming.

B. Heat 5 mL with 0.1 mL of 1M sulfuric acid. Acetaldehyde
is evolved..
C. To 5 mL of solution A in a test rube add 5 mL of
ammoniacal silver nitrate solution and heat on a water bath.
Silver is deposited as a mirror on the side of the tube.

TESTS
Acidity
Titrate 50 mL of solution A with 0.1M sodium hydroxide VS
using 0.05 mL of phenolphthalein solution as indicator.
Not more than 1.5 mL of O.lM'odium hydroxide VS is
required to change the colour of the solution.

Distillation range
Not more man 10% distils below 1230 and not less than
95% distils below 126', Appendix V C.

Freezing point
10' to 13', Appendix V B.

Refractive index
1.403 to 1.406, Appendix V E.

Relative density
0.991 to 0.996, Appendix V G.

Acetaldehyde
Shake 5 mLwith a mixture.of 5 mL of ethanol (60%), 5 mL
of alcoholic hydroxylamine solution and 0.2 mL of methylorange
solution. Not more than 0.8 rnL of O.5M sodium hydroxide VS
is required to change the colour of the solution to pure
yellow.

Peroxides
To 50 mL of solution A in a ground-glass-stoppered flask
add 5 mL of 1M sulfuric acidand 10 mL ofpotassium iodide
solution, close the flask and allow to stand in the dark for
15 minutes. Titrate with 0.1M.sodium thiosulfate VS using
1 mL of starch solution as indicator; allow to stand for
5 minutes and, if necessary, complete the titration. Not more
than 2.0 mL of O.IM sodium thiosulfate VS is required.

STORAGE
Paraldehyde Injection should be supplied in single-dose glass
ampoules sealed by fusion of the glass. It should be kept in
complete darkness.
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Parenteral Nutrition Solutions
Parenteral Nutrition

NOTE: This monograph has been developed to cover unlicensed
formulations.

Action and lise
Used for parenteral nutrition.

DEFINITION
Parenteral Nutrition Solutions are infusions containing
essential nutrition requirements in the fonn of protein (amino
acids), carbohydrate (glucose) and fat (lipids), together with
electrolytes, trace elements and vitamins.

The infusion complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.
Where appropn'ate, the infusion also complies with the
requirements staled underUnlicensed Medicines.

PREPARATION
A suitable assessment is carried out to demonstrate that the
appropriate amount of glucose is present.

For lipid-containing fonnulations a suitable method should
be carried out to demonstrate the stability of the lipid
emulsion) for example a method to determine the globule
size distribution.

NOTE: In order 10 minimise the risk of exposure to aluminium,
Calcium Gluconate Infection that has been stored in small-1JOlume
glass containers should not be usedin the preparation of Parenteral
Nutrition Solutions.

Content of calcium) Ca, magnesium, Mg, potassium,
K, sodium, Na, chloride, C1, as appropriate
90.0 to 110.0% of the stated amount.

IDENTIFICATION
The infusion complies with the following tests, as
appropriate.

A. When heated with cupti-tarumc solution Rl, a red
precipitate is produced (identification of glucose).

B. Yields reaction (a) characteristic of calcium salts)
Appendix VI.
C. Yields reaction (b) characteristic of magnesium salts,
Appendix VI.
D'Yields reaction (b) characteristic of potasnu-m sahs.:
Appendix VI.
E. Yields reaction (b) characteristic of sodium salts,
Appendix VI.
F. Yields reaction (a) characteristic of chlorides, Appendix VI.

TESTS
Aluminium
Not more than 25 1Jg/L, when determined by the following
method.

Carry our the method for atomic absorption spectrophotometry,
Appendix II D) using the following solutions. Use a matrix
modifier (for example) niuic acidand magnesium nitrate in
water) in the same quantity for each solution.

(I) Dilute the infusion with water) ifnecessary, to a
concentration suitable for the instrument to be used.

(2) By Method I (direct calibration) Prepare the standard
solutions using aluminium standard solution (25 ppmAl))
diluting with acidified water.
By l\tlelhod II (standard additions) Prepare at least three
reference solutions in the range spanning the expected
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aluminium concentration of the test solution by diluting
aluminiumstandard solution (25 ppm AI) with solution (1).

(3) Water (blank).

Measure the absorbance at 309.3 nm using an aluminiwn
hollow-cathode lamp as the radiation source and a graphite
furnace.

Bacterial endotoxins
The endotoxin limit concentration is less than 0.05 IU
per mL, Appendix XN C.

Sterility
Complies with the test for suri/fey, Appendix XVI A.

ASSAY
Carry out the following Assays, as appropriate.

Forcaldum
Carry out the method for atomic absmption spettrophotomelry,
Appendix ITD, Mel:hod I, using the following solutions.

(1) Dilute me infusion with water, ifnecessary) to a
concentration suitable for the instrwnent to be used; add
10 mL of a 2% wlv solution of lanthanum chloride
hepzahydrate to the final solution.

(2) Prepare the standard solutions using calcium standard
sdution (400 ppm Cal and adding 10 mL of a 2% wlv
solution of lanthanum chloride heplahydratt (0 the final
solutions.

Measure the absorbance at 422.7 nm using a calcium
hollow-cathode lamp as the radiation source and an air
propane or air-acetylene flame.

For rnagnesiurn
Carry out the method for atomic absorption spellTOjJholOmelry,
Appendix IT D, Method I, using the following solutions.

(1) Dilute the infusion with water, ifnecessary, [0 a
concentration suitable for the instrument to be used; add
10 mL of a 2% wlv solution of lanthanum chloride
heptahydrate to the final solution.

(2) Prepare the standard solutions using magnesium standard
,00utkJn (100 ppm Mg) and adding 10 mL of a 2% wlv
solution of lanthanum chloride heptahydrate to the final
solutions.

Measure the absorbance at 285.2 nm using a magnesium
hollow-eathode lamp as the radiation source and an air
propane or air-acetyleneflame.

For potassium
Carry out the method for alOmic absorption spectrophotometry,
Appendix IT D, Method I J using the following solutions.

(I) Dilute the infusion with walff, ifnecessary, to a
concentration suitable for the instrument to be used; add
10 mL of a 2% wlv solution of lanthanum chloride
heptahydrate to the final solution.

(2) Prepare the standard solutions using potassium standard
sdution (100 ppm K) and adding ,10 mL of a 2% wlv solution
of lanthanumchloride heptahydrate to the final solutions.

Measure the absorbance at 766.5 run using a potassium
hollow-cathode lamp as the radiation source and an air
propane or air-acetylene flame.

For sodium
Carry out the method for atomic absorption spetlTOjJholOmttry,
Appendix IT DJ Method I, using the following solutions.

(1) Dilute the infusion with water, if necessary, to a
concentration suitable for the instrument [0 be used; add
10 mL of a 2% wlv solution of lanthanum chloride
heprahydrate to the final solution.
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(2) Prepare the standard solutions using sodium standard
solution (200 ppm Na) and adding 10 mL of a 2% wlv
solution of lanthanum chloride heptahydrase to the final
solutions.

Measure the absorbance at either 589.0 run or 589.6 om
(sodium emits as a doublet) using a sodium hollow-cathode
lamp as the radiation source and an air-propane or air
acetylene flame.

For chloride
Dilute an accurately measured volwne of the infusion
containing the equivalent of about 0.68 mEq of chloride with
a volume of watersufficient to immerse the electrode. Carry
out a potentiometric titration, Appendix VIII B, using
O.lM silver nitrate. Take the point between the two points of
inflexion as the end point. Each mL ofO.1M silver nitrate is
equivalent to 3.545 mg of CI.

STORAGE
Parenteral Nutrition Solutions should be protected from light
and stored at a temperature of 20 to 80

•

LABELLING
The label states: (I) the formula of the solution for
parenteral nutrition, giving the total quantities of available
nitrogen (in grams), calories and electrolytes (in mmol) and
vitamins in the final container; (2) the nominal volume of the
solution; (3) where applicable, the name and amount of any
added antioxidant; (4) the conditions under which it should
be stored.

Paroxetine Tablets
Action and use
Selective serotonin reuprake inhibitor; antidepressant.

DEFINTI10N
Paroxetine Tablets contain Paroxetine Hydrochloride
Hemihydrate or Paroxetine Hydrochloride. They are coated.

The tablets comply wah the requirements ,tated under Tablets and
with thefolkJwing requirements.

PRODUCTION
Themanufacturing process ofParoxetine Hydrochloride,
used in the formulation of Paroxetine Tablets, is validated to
show that the content of 4-(4'-lluorophenyl)-I-methyl
1,2,3,6-tetrahydrop}ridine is not more than 1 ppm.

Content of anhydrous paroxetine hydrochloride,
C19H,oFNO"HCI

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Ao The I;ght absorption, Appendix J] B, in the range 230 to
350 run of the final solution obtained in the Dissolution test
exhibits a maximum at 294 run.

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfar tabiets and capsules,
Appendix XII B I.
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TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a sample of the medium and
filter through a plastic Iilter with a GF/A Iilter (MiUipore
Swinnexis suitable). Measure the absorbance of me filtrate,
suitably dilutedwith the dissolution medium if necessary, at
the maximum at 294 nrn, Appendix II B, using the
dissolution medium in the reference cell.
(2) Measure the absorbance of a suitable solutionof poroxetine
hydrochloride hemihydrate BPCRS in O.IM hydrochloric acidat
the maximum at 294 om using me dissolution medium in
the reference cell.

DETERMINATION OF CONTENT

Calculate the total conrent of paroxetine hydrochloride,
C19H2oFN03,HCI, in me mediumfrom me absorbances
obtained and from the declared contentof C19H2oFNOJJ

HCI in paroxetine hydrochloride hemihydrale BPCRS.

Related substances
Carry ourthe method for liquid chromatography,
Appendix 111 D) using the following solutions.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 50 mg of anhydrous paroxetine hydrocWoride
with 10 mL of methanol for 30 minutes. Filter through a
0.45-J.lm membrane filter (Gelmanecrodlsc GHP is suitable)
dilute 1 volume of the s.olution with 1 volwne of mobile
phase B.
(2) Dilute I volume of solution (I) to 50 volumes with
mobile phase A and further dilute 1 volume of the resulting
solution to 10 volumes with mobilephase A.
(3) 0.25% wlv of paroxetine impun·cy standard BPCRS in
mobile phase A.

(4) 0.00075% wlv ofparoxetine impurity A EPCRS in mobile
phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 em x 4.6 mm) packed
with cyanosilyl silica gelfor chromatography (5 urn) (Spherisorb
CN is suitable)."

(b) Use gradient elution and me mobile phasedescribed
below.
(c) Use a flow rate of2 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 265 run.

<0 Inject 20 I1L of each solution.

MOBILE PHASE

Mobile phase A Equal volumes of acetonitrile and phosphate
buffer pH 6.0 prepared by dissolving 4.9 g of onhophosphori<
acid in about 800 mL of water) adjusting the pH to 6.0 with
1M sodiwnhydroxide and diluting to 1000 mL with waler.

Mobile phase B Phosphate buffer pH 6.0 prepared by
dissolving 4.9 g of orrhophosphoric acidin about 800 mL,
adjusting the pH to 6.0 with 1M sodium hydroxide and
diluting to 1000 mL with water.
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Time Mobile phase A Mobile phase B Comment

(Minutes) (%vlY) (%vlv)

0-20 25......75 7&-;.25 liiiea. giadieiit

2Q-JO 7. 2. eccreuc

JO-JS 75---}25 2H75 lineargradlenl

3&45 2S 7. re-equilibration

SYSTEM SUITABIliTY

The test is not valid unless the chromatogram obtained with
solution (3) closelyresembles the reference chromatogram
supplied withparoxetine impun·ty standard BPCRS.

LIMITS

Identify anypeak due to impurity I in the chromatogram
obtained with solution (I» usingthe chromatogram obtained
whh solution (3» and multiply the area of this peak by a
correction factor of 2.
In the chromatogram obtained with solution (1):
the area of anypeak corresponding to impurity A is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (O.3%)j

the area of any peakcorresponding to impurity I is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.2%);

the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any othersecondary peaks is not
greater than 2.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);

Disregard any peakwithwith an area less thanhalf the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Weighand powder 20 tablets. Carry out the methodfor
liquid chromatography) Appendix ill D) using the following
solutions.
(J) Disperse with the aid of ultrasound a quantity of
powdered tablets containing the equivalent of 25 mg of
anhydrous paroxetine hydrochloride in70 mL of water and
5 mL of 0.05M hydrochloric acid. Mix with the aid of
ultrasound until all the granular material has dispersed.
Add 150 mL of propan-2-oI, shake thoroughly and mix with
the aid of ultrasound with occasional swirling for 15 minutes.
Cool, add sufficient propan-2-01 to produce 250 mL, Iilter
through a glass microfibre filter (Whatman GFIF is suitable)
and use the filtrate.
(2) 0.0I% wlv ofparoxetine hydrochloride hemihydrate BPCRS
in a solution containing 1 volume of O.OIM hydrochloric acid,
14 volumes of water and 35 volumes of propan-2-o/.

(3) 0.25% wlv of paroxetine impurily standard BPCRS in
mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with cyanosilyl silica gelfor chromatography (5 urn) (Spherisorb
CN is suitable).

(b) Use isocratic elutionand the mobile phase described
below.

(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 265 run.

(I) Inject 20 ~L of each solution.
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MOBILE PHASE

Equalvolumes of autonitrile and phosphate bufferpH 6.0
prepared by dissolving 4.9 g of onhophosphonc acid in about
800 mL of water, adjusting the pH to 6.0 with 1M sodium
hydroxide and diluting to 1000 mL with waur.

SYSTEM SUITABILITY

The test is not valid unless, the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
withparoxetine impurity standardBPCRS.

DETERMINATION OF CONTENT

Calculate the content of paroxetine hydrochloride)
Cl9H2oFN03JHCIJ in the tablets using the declared content
of C19H2oFN03,HCI in paroxetine hydrochloride
hemihydrate BPCRS.

LABELLING
When the active ingredient is Paroxetine Hydrochloride
Hemihydrate, the quantity is stated in terms of the equivalent
amount of anhydrous paroxetine hydrochloride.

STORAGE
Paroxetine Tablets should be protected from light.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurity A listed underParoxetine
Hydrochloride and Paroxetine Hydrochloride Hemihydrate,
impurities B and I listed underParoxetine Hydrochloride and
the foUowing:

OH

~OH

Y
OH

I. 1,2,4-lrihydroxybenzene.

Penicillamine Tablets
Action and use
Disease-modifying antirheumatic drug; chelating agent;
treatment of Wilson'sdisease; heavymetalpoisoning;
cystinuria.

DEFINITION
Penicillamine Tablets containPenicillamine. They are
coated.
The UlbklS comply with the requirements statedunder Tablets and
with the following requirements.

Content of penicillamine, CsHuNOzS
95.0 to 105.0%of the stated amount.

IDENTIFICATION
A. Shakea quantity of the powdered tablets containing
20 mg of Penicillamine with 4 mL of war<r and filter. Add to
the filtrate 2 mL of phosphotungstic acidsolution and allow to
standfor a few minutes. A deep blue colour is produced.
B. Dissolve a quantity of the powdered tablets containing
10 mg of Penicillamine in 5 mL of waterand add 0.3 mL of
5M sodium hydraxide and 20 mg of ninhydrin. An intense blue
or violet-blue colour is produced immediately.
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TESTS
Mercuric salts
Not more than 10 ppm, calculated with reference to the
content of penicillamine, when determined. by the following
method. Dispersea quantity of the powdered tablets
containing 1 g of Penicillamine in 10 mL of waterin a
stoppered flask, add 0.2 mL of 9M pen:h/oric acidand swirl to
dissolve. Add I mL of ammonium pyrrolidinedimiocarbamate
sdution, mix, add 2 mL of 4-methylpentan-2-one, shake well
for 1 minute and add sufficient water to produce 25 mL
Determine by atomic absorption spectrophocomelryJ
Appendix II D J introducing the methylpentanone layer into
the flame, measuring at 254 nm and using 4-methylpentan-2
one in place of water. Use mercury standard solution
(10 ppm Hg) for the standard solutions, adjusted to contain
the same concentrations of 9M perchloric acid, ammonium
pyrrolidinedithiocarbamate solution and 4-methylpentan-2
one as the solution being examined.

Penicillamine disulfide
Carry out the methodfor liquid chromatographyJ
Appendix m D, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
40 mg of Penicillamine with 10 mL of the mobilephase,
filter and use the filtrate.
(2) 0.004% wlv ofpenidUanrine disulfide EPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oetylsi/yl silica gd for chromatography (5 ~m) (Lichrospher
5 C8 is suitable).

(b) Use isocratic elution and the mobilephase descnbed
below.

(c) Use a flow rateof2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 nm.

(I) Inject 20 ,.r. of each solution.

MOBILE PHASE

om% wlv of disQ(1I'um eileum and 0.2% wlv of methane
sulfonk acid.

LIMITS

Iii die chromatogram obtained with solution (l):
the area of any peakcorresponding to penicillamine disulfide
is not greater thanthe area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).

ASSAY
Weigh and powder20 tablets. Dissolve a quantity of the
powdercontaining 0.1 g of Penicillamine as completely as
possible in 50 mL of waur and filter. Add to the filtrate
5 mL of 1M sodium hydroxide and 0.2 mL of a 0.1 % wlv
solution of d.ihizone in ethanol (96%) and titrate with 0.02'"
mercury(llj nitrate VS. Each mL of 0.02'" mercury(ll) niJrate
VS is equivalent to 5.968 mg of C,HllN02S.

www.webofpharma.com



2022

Pentamidine Injection
Action and use
Antiprotozoal.

DEFINITION
Pentamidine Injection is a sterile solution of Pentamidine
Isetionate in Water for Injections. It is prepared by dissolving
Pentamidine Iserionate forInjection in the requisite amount
afWater for Injections immediately beforeuse.
The injection complies with the requirements slatedunder
Parenteral Preparations.

STORAGE
Pentamidine Injection deteriorates on storage and shouldbe
used immediately after preparation.

PENTAMIDINE ISETIONATE FOR
INJECTION
DEFINITION
Pentamidine Isetionate for Injection is a sterile material
consisting of Pentamidine Isetionate without excipients. It is
supplied in a sealedcontainer.
Thecontents 0/thesealed amrainer comply with the requirements
for Powders for Injections or Infusions statedunder Parenteral
Preparations and with thefollowing requirements.

Content of pentamidine Isetionate,
C."H,..N,O,,2C,H,;O,S
95.0 [Q 105.0% of the stated amount.

IDENTIFICATION .
A. The infrared absorption spectrum, Appendix II A, is
concordant with the reference spectrum of pentamidine
isetionate (RS 259).

B. The light ab,orption, Appendix II B, in the range 230 to
350 run of a 0.002% wlv solution in O.OIM hydrochloric acid
exhibits a maximum only at 262 run. The absorbance at
262 run is about 0.95.
C. To 10 mL of a 0.05% wlv solution add I mL of a
0.1% wlv solution of glyoxal sodium bisulfite and I mL of a
solution prepared by dissolving 4 g of boric add in a mixture
of 27 mL of 1M sodium hydroxide and sufficient waterto
prcduce.Iuu mL. Heat on a waterbathfor Inminutes.
A magenta colour is produced.

TESTS
Acidity
pH of a 5% w/v solution, 4.5 to 6.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) 0.1% w/v of the contentsof the sealed conealner in the
mobilephase.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.
(3) Add to 0.1 g of the contents of the sealed container
40 rnL of waterand some glassbeads, adjust the pH to 10.5
with 2M sodium hydroxide, heat under a reflux condenser for
20 minutes, cool and dilute to 50 mL with water. Dilute
I volumeof thissolution to 50 volumes with the mobile
phase.

CHRO.l'riATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with ocUldecyhilyl silica gelfor chromatography (5 urn)
(Spheriscrb ODS I is suitable).
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(b) Use lsocretic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambientcolwnn temperature.
(e) Use a detection wavelengthof 265 nm.

(I) Inject 20 ~L of each solution.
(g) For solution (I) allow the chromatography to proceed for
3.5 times me retention time of the principal peak.

MOBILEPHASE

7 volwnes of a 3% w/v solution of ammonium acetate and
13 volwnes of methanol, the pH of the mixture being
adjusted to 7.5 with tn·ethylamine.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (3) shows two principal peaksand the resolution
factor between these peaks is greater than 2.0.

LIMITS

In the chromatogram obtainedwith solution (I):

the area of any secondary peak is not greater than0.2 times
the area of the peak in the chromatogram obtainedwith
solution (2) (0.2%);
the sum of the areas of aU such peaks is not greater than
0.4 times of the area of the peak in the chromarogram
obtained with solution (2) (0.4%).

ASSAY
Determine the weight of the contentsof 10 containers as
described in the test for unifonmiy 0/weight,
Appendix xn CI, Powders for Parenteral Use.
Dissolve 0.25 g of the mixed contentsof the 10 containers in
50 mL of dimelhylfonnamide and carry out Method 11 for non
aqutQUS titration, AppendixVITI A, using
O.IM retmbutylammon;um hydroxide VS 8S titrant and
determining the end point potentiometrically. EachmL of
O.IM tetrabutylammimium hydroxide VS is equivalent to
29.63 mg OfCI9H24.Not02,2C2H604.S. Calculate the content
of pentamidine isetionare, CI9Hz..N",oz,2C2H604.S, in a
container of average content weight.

Pentazocine Capsules
Action and use
Opiold receptor agonist; analgesic.

DEFINITION
Pentazocine Capsules containPentazocine Hydrochloride.
The capsules comply with the requirements statedunder Capsules
and with thejo/JQwing requirements.

Content of pentazocine hydrochloride, C1"H"NO,HCI
95.0 to 105.0%of me statedamount.

IDENTIFICATION
A. Shakea quantity of the contents of the capsules
containing 50 mg of Pentazocine Hydrochloride with 3 mL
of O.IMsodium hydroxide and 3 mL of di£hloromethane and
allow to separate. Filter the dichloromethane layer through a
phase separation paper (Whatman IPS is suitable) and
evaporate the filtrate usinga rotary evaporator at a
temperature of 40·. The infrared ab,orptiorl spectrum of the
residue, AppendixIT A, is concordant with the reference
spectrum of pentazocine (fonn B) (RS 261).

www.webofpharma.com



III-1160 Pentazocine Preparations

B. Yields the reactions characteristic of chlorides,
Appendix VI.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution leSt for tablets and capsules,
Appendix xn BI,

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

After 45 minutes withdraw a 10 mLsample of the medium
and measure the absorbance of the filtered sample, suitably
diluted with the dissolution medium if necessary, at the
maximum at 278 run, Appendix Il B, using water in the
referencecell.

DETERMINATION OF CONTENT

Calculate the total content of pentazocine hydrochloride,
C 19H27NO,HCl, in the medium taking 61.2 as the value of
A(l %J 1 em) at the maximum at 278 om.

Related substances
Carry out the method for thin-layer chromalography,
Appendix III A, using the following solutions.

(1) Shake a quantity of the contents of the capsules
containing 0.2 g of Pentazocine Hydrochloride with 10 mL
of O.IMmahanolit. ammonia, centrifuge and use the clear
supernatant liquid. .

(2) Dilute I volume of solution (I) to 100 volumes with the
same solvent.

(3) Dilute I volume of solution (I) '0 200 volumes with the
same solvent.

(4) Dilute I volume of solution (I) to 400 volumes with the
same solvent.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel F254 (Merck silica gel 60 F254

plates are suitable).

(b) Use the mobile phase as described below.
-_._----- --------------- ----- ._-- ----

(c) Apply 10 fIL of each solution.

(d) Develop the plate '0 15 em.

(e) After removal of the plate, allow it to dry in air and
examine under ultraviolet light (254 nm). Heat the plate at
1050 for 15 minutes, allow to cool, expose to iodine vapour
and re-examine under ultraviolet light (254 nm).

MOBILE PHASE

3 volumes of isopropyIamine, 3 volumes of methanol and
94 volumes of chloroform.

UMITS

By each method of visualisation, in the chromatogram
obtained with solution (I):

any secondary spot is not more intense than the spot in the
chromatogram obtained with solution (2)(1%);

not more than one such spot is more intense than the spot in
the chromatogram obtained with solution (3)(0.5%);

and not more than four such spots are more intense than the
spot in the chromatogram obtained with solution (4)(0.25%).

Disregard any spot remaining on the line of application.
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ASSAY
Shake a quantity of the mixed contents of 20 capsules
ccntainlng 50 mg of Pentazocine Hydrochloride with
200 mL of water for 15 minutes, add 5 mL of 1Mhydrochloric
acid and sufficient water to produce 500 ml., mix and filter.
Measure the absorbance of the filtrate at the maximum at
278 run, Appendix Il B. Calculate the content of Cl9H27NOJ
HCI taking 61.2 as the value of A(I%, I em) at the
maximum at 278 run.

Pentazocine Injection
Action and use
Opioid receptor agonist, analgesic.

DEFINITION
Pentazocine Injection is a sterile solution in Water for
Injections of either Pentazocine Lactate or pentazocine
lactate prepared by the interaction of Pentazocine and Lactic
Acid.

The inj«tion complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of pentazocine, Cl~21NO
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless or almost colourless solution.

IDENfIFlCATION
A. To a volume containing the equivalent of 90 mg of
pentazocine add 5 mL of O.IM sodium hydroxide and shake
the resulting solution with 5 mL of chloroform. Wash the
chloroform extract with 2 mL of waterJ dry over anhydrous
sodium sulfate and filter. Evaporate the chloroform using a
rotary evaporator and dry the oily residue at a temperature
not exceeding 25 0 at a pressure of 2 kPa for 1 hour.
The infraredabsorpu·on spectrum of the residue, Appendix Il AJ

is concordant with the reference spearum of pentazocine (form
B) (RS 261).

B. Carry out the method for thin-layer chromatographyJ
Appendix III AJ using a silica gel F25-1 precoated plate
(Merck silica gel 60 F2H plates are Suitable) and a mixture of

---rovolumes OeISM ammoniil;lO voJumesofelhylacetate-,---- -.--
30 volumes of waterand 50 volumes of absolute ethanol as the
mobile phase but allowing the solvent front to ascend 10 cm
above the line of application. Apply separately to the plate
5 ~L of each of the following solutions. For solution (I)
dilute a quantity of the injection with sufficient methanol to
produce a solution containing the equivalent of 0.75% w/vof
pentazocine. Solution (2) contains 0.4% w/v of calcium lactate
in methanol. After removal of the plate, allow it to dry in air,
spray with a 1% wlv sclurion of potassium pennanganate and
examine in daylight. The principal spot in the chromatogram
obtained with solution (1) is similar in colour, position and
size to that in the chromatogram obtained with solution (2).

TESTS
Acidity
pH, 4.0 to 5.0, Appendix V L.

Related substances
Carry out the method for thin-layer chromalography,
Appendix III A, using a silica gel F2>4 precoated plate
(Merck silica gel 60 F 2H plates are suitable) and a mixture of
3 volwnes of methanol, 3 volumes of isQ{nOPYlamine and
94 volumes of chloroform as the mobile phase. Apply
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separately to the plate 10 ~IL of each of the following
solutions. For solution (1) dilute a quantity of the injection
with sufficient elhanol (96%) [0 produce a solution containing
the equivalent of 2.0% w/v of pentazocine. For solution (2)
dilute 1 volume of solution (1) to 100 volumes with ethanol
(96%). For solution (3) dilute 1 volume of solution (1) to
200 volumes with ezhanol (96%). For solution (4) dilute
1 volume of solution (1) to 400 volumes with ethanol (96%).
After removal of the plate, allow it to dry in air and examine
under ultraviolellight (254 nm). Heat the plate at 105' for
15 minutes, allow [0 cool, expose to iodine vapour and
re-examine under ultraviolezlight (254 nm). By each method
of visualisation any secondary spot in the chromatogram
obtained with solution (1) is not more intense than the spot
in the chromatogram obtained with solution (2) (1%), not
more than one such spot is more intense than the spot in the
chromatogram obtained with solution (3) (0.5%) and not
more than four such spots are more intense than the spot in
the chromatogram obtained with solution (4) (0.25%).
Disregard any spot remaining on the line of application.

ASSAY
To a quantity containing the equivalent orO.15 g of
pentazocine add sufficient water to produce 100 mL
To 5 mL add 1 mL of 1M hydrochloric acid, dilute to 100 mL
with waterand measure the absorbance of the resulting
solution at the maximum at 278.5 run, Appendix Il B.
Calculate the content of C l 9H27NO taking 69.0 as the value
of A(1 %, 1 cm) at the maximum at 278.5 om.

STORAGE
Pentazocine Injection should be protected from light.

LABELLING
The strength is stated in terms of the equivalent amount of
pentazocine in a suitable dose-volume.

Pentazocine Tablets
Action and use
Opioid receptor agonist; analgesic.

DEFINITION
Pentazocine.Tablets.contain Pentazocine Hydrochloride.

The tablets complywith the requirements statedunder Tablets and
with thefollowing requirements.

Content of pentazocine hydrochloride, CJ.JI21NO,HCJ
92.5 to 107.5% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.1 g of
Pentazocine Hydrochloride with JO mL of water, filter
(Whaunan GF/C is suitable), add 1 mL of 1M sodium
hydroxide and shake the resulting solution with 20 mL of
chloroform, Wash the chloroform extract with 5 mL of water,
dry over anhydrous sodium sulfate and filter. Evaporate the
chloroform using a rotary evaporator and dry the oily residue
at 60° at a pressure of 2 kPa for 1 hour. The infrared
absorption spectrum of the powdered residue, Appendix II A, is
concordant with the reference spectrum of pentazocine (fonn
B) (RS 261). IT the spectra are not concordant, dissolve the
residue in cblorcform, evaporate to dryness and prepare a new
spectrum of the residue.

Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using a silica gel F 254 precoated plate
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(Merck silica 'gel 60 F2 54 plates are suitable) and a mixture of
94 volumes of chloroform, 3 volumes of methanol and
3 volumes of isopropy/amine as the mobile phase. Apply
separately to the plate 10 J.lL of each of the following
solutions. For solution (1) shake a quantity of the powdered
tablets containing 0.2 g of Pentazocine HydrocWoride with
10 rnL ofO.lM methanolkammonia for 10 minutes,
centrifuge and use the supernatant liquid. For solution (2)
dilute 1 volume of solution (1) to 100 volumes with the same
solvent. For solution (3) dilute 1 volume of solution (1) to
200 volumes with the same solvent. For solution (4) dilute
1 volume of solution (1) to 400 volumes with the same
solvent. After removal of the plate, allow it to dry in air and
examine under ultraviolet lr"ghl (254 nm). Heat the plate at
1050 for 15 minutes, allow to cool, expose to iodine vapour
and re-examine under ultraviolet light (254 nm). By each
method of visualisation any secondary spot in the
chromatogram obtained with solution (1) is not more intense
than the spot in the chromatogram obtained with solution
(2), not more than one such spot is more intense than the
spot in the chromatogram obtained with solution (3) and not
more than four such spots are more intense than the spot in
the chromatogram obtained with solution (4). Disregard any
spot remaining on the line of application.

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powder containing 25 mg of Pentazocine Hydrochloride with
100 mL of waterfor 15 minutes, add 2.5 mL of
1M hydrochlon"c acidand sufficient water to produce 250 mL
and filter. Measure the absorbance of the filtrate at the
maximum at 278 run, Appendix II B. Calculate the content
of CI9H"NO,HCltaking 61.2 as the value of A(l %, 1 em)
at the maximwn at 278 nm.

Pentobarbital Tablets
Action and use
Barbiturate.

DEFINlTION
Pentobarbital Tablets contain Pentobarbital Sodium.

-The tablelS-complywith-the-requiremenlS-sUlud-under-Tablets-and
with thefollowing requirements.

Content of pentobarbital sodium, CuHJ1N2Na03
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Heat 0.2 g of the residue obtained in the Assay on a water
bath with the minimum quantity of ethanol (25%) until
dissolved, filter while hot and allow the filtrate to cool. Filter,
wash the crystals with a small quantity of ethanol (25%) and
dry at 105". The infrared absorption spectrum of the crystals,
Appendix II A, is concordant with the reference spectrum of
pentobarbital (RS 264).

B. The powdered tablets yield the reactions characteristic of
sodium salts, Appendix VI.

TESTS
Isomer
Dissolve a quantity of the powdered tablets containing 0.3 g
of Pentobarbital Sodiwn in 5 mL of a 5% wlv solution of
anhydrous sodium carbonate, heating gently ifnecessary.
Add 10 mL of a 3% wlv solution of 4-nitrobenzy/ chloride in
ethanol (96%) and heat under a reflux condenser for
30 minutes. Cool to 25°, filter and wash the precipitate with
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five 5 mL quantities of water. Heat the precipitate with
25 mL of ethanol (96%) in a small flask under a reflux
condenser until dissolved (about 10 minutes). Filter the hot
solution, cool to 25" and, if necessary, scratch the side of the
flask with a glass rod to induce crystallisation. Filter, wash
the precipitate with two 5 mL quantities of water and dryat
100° to 105° for 30 minutes. The melting poim of the dried
precipitate is 1360 to 148°, AppendixV AJ Method I.

ASSAY
Weigh and powder 20 tablets. Dissolve a quantityof the
powder containing 0.3 g of Pentobarbital Sodium as
completelyas possible in 10 mL of a 2% wlv solution of
sodium hydroxide, saturate with sodium chlorideJ acidify with
hydrochloric acid and extractwith successive 15 mL quantities
of ether until complete extractionis effected. Wash the
combined extractswith two 2 mL quantities of water and
extract the combined washings with 10 mL of ether. Add the
ether to the main ether layer,filterand wash the filter with
ether. Evaporate the solvent and dry the residue to constant
weight at 105°. Each g of residue is equivalent to 1.097 g of
CIIHt7N2Na03'

Perindopril Erbumine Tablets
Action and use
Angiotensin convertingenzyme inhibitor.

DEFINITION
Perindopril ErbumineTablets contain Perindopril Erbumine.
The tablets <amply with the requirements stated underTablets and
W1ih .hefollowing requirements.

Content of perindoprll erbumlne, C.,HUN20S,C4HtIN
92.5 to 105.0% of the stated amount.

IDENTIFICATION
A. Dissolve a quantityof the powdered tablets containing
50 mg of Perindopril Erbumine in 10 mL of dichloromethane
and centrifuge for 5 minutes. Fiher the supernatant liquid
(Whalman GF/C is suitable), extract the filtrate with 10 mL
of water and wash the upper aqueous layerwith two Iu-ml,
quantities of hexane. Evaporate the aqueous layer to dryness
on a-water bath and dry-the residueat_60° at.a pressure. not __
exceeding 0.7 kPa, takingcare to avoid excessiveheating.
The infrared absorption spearum of the residue,Appendix II A,
is concordantwith the lnfmred absorption spearum of
perintfqpriJ erbumine BPCRS.
B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (I) corresponds to
that in the chromatogram obtained with solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution testfor tablets
and capsules, Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 500 mL of 0.05M hydrrxhloric acid, at a temperature
of 37°, as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendixill D, using the following solutions.
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(I) After 45 ruinates withdraw a sample of the medium and
filter. Dilute with 0.05M hydrochloric addl if necessary, to
produce a solution expected to contain 0.0004% wlv of
Perindopril Erbumine.

(2) 0.0004% wlv of perindnpril erbumine BPCRS in
0.05M hydrrxhloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (7.5 em x 4.6 mm) packed
with oe.adecylsilyl silica gelfor chromalOgraphy (3 urn)
(Nucleosil 3 CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 215 run.

(I) Inject 40 ~L of each solution.

MOBILB PHASE

34 volumes of <UelOnitrile and 66 volumes of water, adjusted
to pH 2.0 witha mixture of equal volumes of perchlonc acid
and water.

DETERMINATION OF CONTENT

Calculate the totalcontent of perindopril erbumine,
CI9H32N205,C4HuN, in the medium from the
chromatograms obtained and using the declared content of
CI9H32N205,C4HuN, in penndopnl erbumine BPCRS.

UMITS

The amount of perindopriJ erbuminereleasedis not less than
75% (Q) of the stated amount.

Related substances
Carry out the method for liquid chromalOgraphy,
Appendixill D, using the following solutions in mobile
phase A.
(I) To a quantity of the powdered tablets containing 16 mg
of Perindopril Erbumine, add 7 mL and mix with the aid of
ultrasound. Dilute to 10 mL and filter.

(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.16% wlv of perindnpril for peak itkntijicatWn EPCRS.

(4) 0.01% wlv of perindnpriJ impurity srandarrJ BPCRS.
(5) DjJute2 volumesof~olution (2) to 10 volumes.

CHRO.l\ol.ATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.0 mm) packed
with spherical octy/rilyl sitka gelfor chromatography (5 um)
(Inertsil C8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a /low rate of 1.0 mL per minute.

(d) Use a column temperature of 60°.

(e) Use a detection wavelength of215 nm.

(I) Inject 20 ~L of each solution.

MOBILB PHASE

Mobile phase A wawadjusted to pH 2.5 with a mixture of
equal volumes of perchktric add and water.
Mobile phase B 0.03% vlv solution of perchloric acid in
acetonitrile.
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Time Mobile phase A Mobile phase B Comment

fMlnutes) I%vlvl (%vfvl

0{5-l) 95 s isoc!a!!e

(5· 1}(60· I} 95-1040 >->60 lineal g(8OJenl

(60 -IK65 -I) '0-.95 se-ss lnear gl8dlent

Use the chromatogram supplied with perindopn7 for peak
idemlfiauion EPCRS and the chromatogram obtained with
solution (3) CO identify the peaks due to impurities B, E, F,
Hand K. When the chromatograms are recorded under the
prescribed conditions, the relative retentions with reference to
perindopril (retention time > about 25 minutes) are:
impurity B :::: about 0.68; impurity K =about 0.72.i
impurity E =about 1.2; impurity F;;;; about 1.6;
impurity H =about J.8 (impurity H may be eluted as 1 or 2
peaks).

Use the chromatogram supplied with pen"ndopn7
impuniy standard BPCRS and the chromatogram obtained
with solution (4) to identify the peaks due to impurities C
and D. When the chromatograms are recorded under the
prescribed conditions, the relative retentions with reference to
perindopril (retention time = about 25 minutes) are:
impurity C_= about 1.25; impurity D =about 1.3.

The Isocratic step is described for a chromatographic system
with a dwell volume (D) of 2 mL IfD is differenr from
2 ml, correct the gradient times with the value t, calculated
using the following expression:

Peritoneal Dialysis Solutions 111-1163

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography) Appendix III D, using the following
solutions in mobile phase.

(I) To a quantity of the powdered tablets add sufficient of
the mobile phase to produce a solution containing
0.004% wlv of Perindopril Brbumine, mix with the aid of
ultrasound and filter.

(2) 0.004% wlv of pen'nd<>priJ eroumine BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used but with an injection volume of 20 J1L.

DETERAUNATION OF CONTENT

Calculate the content of C19H32N205JC4HIIN in the tablets
using the declared content of CI9H32N2o.'JGIHlIN in
perinrJupn7 erbumine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Perindopril Erbumine.

Peritoneal Dialysis Solutions
(Solutions for Peritoneal Dialysis, Ph. Eur. monograph
0862)

'M" ~ _

When hydrogen carbonate is present, the solution of sodium
hydrogen carbonate is supplied in a container or a separate
compartment and is added to the electrolyte solution
immediately before use.

DEFINITION
Preparations for intraperitoneal use containing electrolytes
with a concentration close to the electrolytic composition of
plasma. They contain glucose in varying concentrations or
other suitable osmotic agents.

Solutions for peritoneal dialysis are supplied in:
- rigid or semi-rigid plastic containers;
- flexible plastic containers fitted with a special connecting

device; these are generally filled to a volume below their
nominal capacity and presented in closed protective
envelopes;

- glass containers.

The containers and closures comply with the requirements
for contairiefsforprepafatiohsfcr patenteml-iiidmifiistfatioh
(3.2).

Several formulations are used. The concentrations of the
components per litre of solution are usually in the following
range (see Table 0862.-1).

Table 0862.-1.

D-2

flowrate

SYSTEM SUITABILITY

The test is not valid unless:

the chromatogram obtained with solution (3) closely
resembles the chromatogram supplied with perind<>priJ forpeak
idemification EPCRS and the peak-to-1Ja/ley ratio is at least 3J

where Hp is the height above the baseline of the peak due to
impurity Band H", is me height above me baseline of the
lowest point of the curve separating this peak from the peak
due to impurity K.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity B or F is not
greater than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%);

the area of any peak corresponding to impurity C or D is not
greater than 1.2 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.6%);

the area of any peak corresponding to impurity E is not
greater than 0.8 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.4%);

the area of any other secondary peak is not greater than half
the area of the principal peak in the chromatogram obtained
with solution (2) (0.25%);

the sum of the areas of all the secondary peaksexcluding any
peaks corresponding to impurities BJ CJ DJ E and F is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

Sodium

Potassium

Calcium

Magnesium

Acetate and/or lactate and/or
hydrogen carbonate

Chloride

Glucose

Concentration
(mmollL)

125 - 150

0- 45

0- 25

0.25 - 1.5

30- 60

90·120

25 - 250

Concentration
(mEqIL)

125 - 150

0·4.5

0-5.0

0.50 - 3.0

30-60

90 - 120

www.webofpharma.com



111-1164 Peritoneal Dialysis Solutions

Unless otherwise justified and authorised, antioxidants are
not added to the solutions.

IDENTIFICATION
According to the stated composition, the solution to be
examinedgives the following identification reactions (2.3.1):
- potassium: reaction (b);
- calcium: reaction(a);
- sodium: reaction (b);
- chlorides: reaction (a);
- acetates: to 5 mL of the solution to be examined add

I mL of hydrochloric add R in a test-tube filled with a
stopper and a bent tube, heat and collect a few millilitres
of distillate; carry out reaction (b) of acetates on the
distiUate;

- lactates,hydrogencarbonates: the identification is carried
out together with the assay;

- magnesium: to 0.1 mL of titanyellowsolution R add
10 mL of waterR, 2 mL of the solution to be examined
and 1 mL of 1 M sodium hydroxide; a pink. colour is
produced;

- glucose: to 5 mL of the solution to be examined, add
2 mL of dilute sodium hydroxide solution Rand 0.05 mL of
capper sulfate solution R; me solution is blue and clear; heat
to boiling; an abundant red precipitate is formed,

TESTS
Appearance of solution
The solution is clear (2.2.1) and not more intensely coloured
than reference solution Y4 (2.2.2.) Method I).

pH (2.2.3)
5.0 to 6.5. If the solution contains hydrogencarbonate, the
pH is 6.5 to 8.0.

Hydroxymethylfurfural
Carry out the test only if glucose is added to the preparation.
To a volume of the solution to be examined containing the
equivalent of 25 mg of glucose, add 5.0 mL of a lOa gIL
solution of p-toluidine R in 2-propanol R containing
10 per cent VIV of glacial acetic acidR, then add 1.0 mL of a
5 gIL solution of barbituric acidR. The absorbance (2.2.25)
determined at 550 run afterallowing the mixture to stand for
2-3 min is not greater than that of a standard prepared at the
same time and in the same mannerusing a solution
containing I0 ug of hydroxymethylfurfural R in the
same volume as the solution 1:0 be examined (400 ppm
expressed with reference to the glucose concentration). If the
solution contains hydrogen carbonate,use as the standard a
solution containing 20 1Ig of hydro'O"'lethylfU/fural R
(800 ppm expressed with reference to the glucose
concentration).

Alumlnlum
Maximum 10 ~gIL.

Atomic absorption spectrometry (2.2.23, Methodlor II).
Use a matrix modifier (for example nitrit. acid R and
magnesium nitrate R in waterR) in the same quantityfor the
test solution, the reference solutions and the blank solution.
Test solution Hnecessary, dilute the solution to be examined
with water R to a concentration suitablefor the instrument to
be used.
Reference solutions. Method 1- dim' calibration.
Prepare the reference solutions by diluting, for example
aluminium standard solution (l0 ppm AD R with acidified
water R.
Reference solutions. Method II - standard addi'iens.
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Prepare at least "1 reference solutions in the test solution, in a
rangespanningthe expected aluminium concentration of the
test solution, for example by dilutingaluminium standard
solution (l0 ppm AD R with the test solution.

Blanksolution waterR.
SOUIU Aluminiumhollow-cathode lamp.
Wavelength 309.3 nm.

Atomisation dwke Graphite furnace.

Particulate contamination (2.9.19, Method I)
Use 50 mL of me solution to be examined.

Extractable volume (2.9.17)
The solution complies with the test prescribed for parenteral
infusions.

Sterility (2.6.1)
The solution complies with the test.

Bacterial endotoxin. (2.6.14)
Less than 0.05 IU/mL, unless otherwise justified and
authorised.

Pyrogen. (2.6.8)
Solutions for which a validated test for bacterial endotoxins
cannot be carried out comply with the test for pyrogens.
Inject per kilogram of the rabbit's mass 10 mL of the
solution.

ASSAY
Sodium
97.5 per cent to 102.5 per cent of the content of sodium
(Na) stated on the label.

Atomic emission spectrometry (2.2.22, Method I).

Test solution ITnecessary) dilute thesolution to be examined
with waterR to a concentration suitablefor the instrument to
be used.

Reference solutions Prepare the reference solutionsusing
sodium srandard solution (200 ppmNa) R.
Wavelengths 589.0 nm or 589.6 nm (sodium emits as a
doublet).

Potassium
95.0 per cent to 105.0 per cent of the content of potassium
(1<) stated on the label.

Atomic absorption spectrometry (2.2.23, Metlrod I).

-Tensolution If necessary) dilute the-solution-to be examined
with waterR to a concentration suitablefor the instrument to
be used. To 100 mL of the solution add 10 mL of a 22 gIL
solution of sodium chloride R.

Reference solutums Prepare the reference solutions using
potassium standard solution (lOa ppm10 R. To 100 mL of
each reference solution add 10 mL of a 22 gIL solution of
sodium chloride R.
Source Potassiwn hollow-cathodelamp.
Wavelength 766.5 nm.

Atomisouon device Air-propane or air-acetylene flame.

Calcium
95.0 per cent to 105.0 per cent of the content of
calcium (Ca) stated on the label.

Atomic absorption spectrometry (2.2.23, Method 1).

Test solution If necessary, dilute the solution to be examined
with waterR to a concentration suitablefor the instrument to
be used.

Reference solutions Prepare the reference solutions using
cakium standard solution (400 ppm Ca) R.
SOUIU Calcium hollow-cathode lamp.
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LABELLING
The label srares:
- the formula of the solution for peritoneal dialysis)

expressed in grams per litre and in millimoles per litre;
- the calculated osmolarity) expressed in milliosmoles per

litre;
- the nominal volume of the solution for peritoneal dialysis

in the container;
- that me solution is free from bacterial endotoxins, or

where applicable) that it is apyrogenic;
- the storage conditions,

carbonates) accurately weighed) in order to obtain solutions
having concentrations representing about 90 per cent)
100 per cent and 110 per cent of the ccncentraticns stated
on the label.

Column:
- size: 1= 0.30 m) 0 = 7.8 mrn;
- stationary phase: cauon-exdumge resin R (9 urn),
- temperature: 60 °C.

Mobile phase 0.005M SIllfuric acidpreviously degassed with
helium for chromarography R.
Flow rate 0.6 mUmin.
Detection Differential refractometer.

Injection 20 JlL, twice.

Order of elution Lactates, hydrogen carbonates.

Determine the concentration of lactate and hydrogen
carbonates in the test solution by interpolating the peak area
for lactate and the peak height for hydrogen carbonate from
the linear regression curve obtained with the reference
solutions.

Reducing sugars
(expressed as glucose): 95.0 per cent to 105.0 per cent of the
content of glucose stated on the label.

Transfer a volume of the solution to be examined containing
the equivalent of 25 mg of glucose to a 250 mL conical flask
with a ground-glass neck and add 25.0 mL of cupri.,,;tric
solution R. Add a few grains of pumice) fit a reflux condenser)
heat so that boiling occurs within 2 min and boil for exactly
10 min. Cool and add 3 g of porassium iodide R dissolved in
3 mL of waterR. Carefully add) in small amounts) 25 mL of
a 25 per cent mlm solution of sulfurU; acidR. Titrate with
0.1M sodium thiosu/fau using starch solution R) added towards
the end of the titration) as indicator. Carry out a blank
titration using 25.0 mL of water R.

Calculate the content of reducing sugars expressed as glucose
(Cc;H120.), using Table 0862.-2.

Table 0862.-2.

Wavekngth 422.7 nm.

Atomisation device Air-propane or air-acerylene flame.

Magnesium
95.0 per cent to 105.0 per cent of the content of magnesium
(Mg) stated on the label.

Atom.ic absorption spectrometry (2.2.21.1 Method l).

Test solution If necessary, dilute the solution to be examined
with waterR to a concentration suitable for the instrument to
be used.
Reference solutions Prepare the reference solutions using
magnesium standard solulwn (100 ppm Mg) R.

Source Magnesium hollow-cathode lamp.

Wavekngth 285.2 nm.

Atomisation device Air-propane or air-acetylene flame.

Total chloride
95.0 per cent to 105.0 per cent of the content of chloride
(CI) stated on the label.

Dilute an accurately measured volume of the solution to be
examined containing the equivalent of about 0.68 mEq of
chloride with an appropriate volume of water R in order (0

immerse the electrode. Carry our a potentiometric titration
(2.2.2U); using 0.1 M silver nitrate. Read the volume added
between the 2 points of inflexion.

1 mL of 0.1 M silver nitrate is equivalent to 3.545 mg of CI.

Acetate
95.0 per cent to 105.0 per cent of the content of acetate
stated on the label.

To a volume of the solution to be examined, corresponding
to about 0.7 mmol of acetate, add 10.0 mL of 0.1 M
hydrochlorie acid. Carry out a potentiometric titration (2.2.20)J
using 0.1 M sodium hydroxide. Read the volume added
between the 2 points of inflexion.

1 mL of 0.1 M sodium hydroxide is equivalent to 0.1 mmolof
acetate.

Lactate
95.0 per cent to 105.0 per cent of the content of lactate
stated on the label.

To a volume of the solution to be examined) corresponding
to about 0.7 mmol of lactate, add 10.0 mL of 0.1 M
hydrochloric add. Add 50 mL ofRC#l</l1im7e R. Carry out a
potentiometric titration (2.2.20») using 0.1 M sodium
hydroxide. Read the volume added between the 2 points of
inflexion.

1 mL of 0.1 M sodium hydroxide is equivalent to 0.1 mmolof
lactate.

Sodium hydrogen carbonate
95.0 per cent to 105.0 per cent of the content of sodium
hydrogen carbonate stated on the label.

Titrate with 0.1 M hydrochloric acid) a volume of the solution
to be examined corresponding to about 0.1 g of sodium
hydrogen carbonate) determining the end-point
potentiometrically (2.2.2U).
1 mL of 0.1 M hydrochlori< acid is equivalent to 8.40 mg of
NaHCO,.

Lactate and hydrogen carbonate
95.0 per cent to 105.0 per cent of the content of lactates and
hydrogen carbonates stated on me label.

Liquid chromatography (2.2.29).

Tistsolution The solution to be examined.

Reference solution Dissolve in 100 mL of waterfor
chromatography R quantities of lactates and hydrogen

Volume of0.1 M sodium
tlJiosuVate

(roLl

8

9I.
II

12

13

14

15

1.

STORAGE
At 4 °C or above.

Glucose
(mil)

19.8

22.4

25.0

27.6

30.3

33.0

35.7

38.5

41.3
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- that the solution is not to be used for intravenous
infusion;

- that any unused portion of the solution is to be discarded.
____________________ POE"

Pethidine Injection
Action and use
Opioid receptor agonist, analgesic.

DEFINITION
Pethidine Injection is a sterile solution of Pethidine
Hydrochloride in Water for Injections.
The injection complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

PRODUCTION
The manufacturing process of PethidineHydrochloride, used
in the formulation of PethidineInjection, is validated to show
that the content of I-melhyl-4-phenyl-l,2,3,6
tettahydropyridine is not more than 0.1 ppm.

Content of pethidine hydrochloride, C,sH"NO"HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a volume containing 50 mg of Pethidine
Hydrochloride add sufficient 1M sodium hydroxide to make
strongly alkaline to litmus paper and extract with two 10 mL
quantities of chloroform. Wash the combinedextracts with
5 mL of water) dryover anhydrous sodium sulfate, filter and
evaporate the filtrate to dryness. Remove me last traces of
chJorofonn by drying the residual oil at 600 at a pressure not
exceeding 0.7 kPa. The infrared absorption spectrum of the oily
residue,Appendix II A, is concordant with me reference
spectrum of pethidine (RS 266).
B. Yields me reactions characteristic of chlorides,
Appendix VI.

Related substances
Carry out the method for liquid chromatography)
Appendix In D, using the following solutions.
(1) Dilute a volume of the injection containing 0.1 g of
Pethidine Hydrochloride to 25 rnL with a mixture of
20 volumes of acetonitrile Rl and 80 volumes of water.
(2) Dilute 0.5 volumes of solution (I) to 100 volumes with a
mixture of 20 volumes of acetonitrile RJ and 80 volumes of
water.

CHROMATOGRAPHlC CONDITIONS

(a) Use a stainless steel column (25 em x 4.0 mm) packed
with spherical end-capped octade<YIsi!YI silica gelfor
chromatography (5 urn) with a specific surface area of 340
m2/g, a pore size of 10 nm and a carbon loadingof 19%
(Kromasil CIS is suitable).

(b) Use gradient elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of210 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

lWobile phase A Mix equal volumes of a 4.2% wlv solution
of sodium perchlorate and a 1.2% w/v solution of
onhophosphoric acid. Adjust the pH to 2.0 with aie/bylamine.

2022

Mobile phase B acetonitrile Rl.

Tunc Mobile phase A Mobile phase B
(per cent VIp) (per cent VIII)

0-15 80 -7 75 20 --> 25

15-31 75,55 25 -i' 45

31-40 55 45
40-41 55 -i' 80 45 ~ 20

41-50 80 20

LIMITS

In the chromatogram obtained with solution (1):
the area of any secondary peak is not greater than the area of
me principal peakin the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any such peaksis not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1%).

Disregard any peak with an areaJess than 0.1 times the area
of the peak in the chromatogram obtainedwithsolution (2)
(0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions.
(I) Dilute the injection, if necessary, withsufficient water to
produce a solution containing 0.1%wlv of Pethidine
Hydrochloride and further dilute 3 volumes of the resulting
solutionto 25 volumeswith the mobilephase.
(2) Dilute 3 volumesof a 0.10% wlv solution of pethidine
hydrochloride BPCRS to 25 volumes with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oclade<ylsilyl silica gelfor chromatography (5 urn)
(Spherisorb ODSI is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flow rate of2 mL per minute.
(d) Use acolumn remperature.of.dn". -- - -- --- --- 

(e) Use a detection wavelength of230 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

11 volumes of cuetonitrile and 9 volumesof a mixture
prepared in the following manner: dissolve 6.8 g of potassium
dihydrogen onhophosphale in 1000 mL of water, add 10 mL
triethylamine, mix well and adjust the solution to pH 7.0 with
orthophosphoric acid.

SYSTEM SUITABILITY

The cdumn effitiency, determined on the peakdue to

pethidine in the chromatogram obtained with solution (2))
should be at least 8000 theorelKal platesper metre.

DETER.\UNATION OF CONTENT

Calculate the content of CI5HzIN02JHCI in the injection
using the declared contentof Cl5H21NOz,HCl in pethidine
hydrochloride BPCRS.
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Pethidine Tablets
Action and use
Opioid receptor agonist; analgesic.

DEFINITION
Pethidine Tablets contain Pethidine Hydrochloride.

The tablets complywith the requirements stated under Tablets and
with thefollowing requirements.

Content of pethldine hydrochloride, C"H2INO"HCI

92.5 £0 107.5% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
50 mg of Pethidine Hydrochloride with 20 mL of chloroform,
filter, evaporate the filtrate to dryness and dry the residue at
a pressure of 2 kPa. The infrared absorption spectrum of me
residue, Appendix II A) is concordant with the reference
spectrum of pethidine hydrochloride (RS 267).

B. Shake a quantity of the powdered tablets containing 0.2 g
of Pethidine Hydrochloride with 20 mL of water and filter.
To 5 rnL of the filtrate add 10 rnL of picn'c odd solution RI.
The melting pointof the crystals so obtained, after washing
with water)' is about 190°, Appendix V A.

Related substances
Cany out the method for thin-layerchromatography)
Appendix ill A) using kieselguhr G as the coating substance
but allowing the solvent front to ascend 12 ern above the line
of application. Impregnate the dry plate by placing it in a
closed tank containing a mixture of 10 volwnes of
2-phenoxyelhanol and 90 volumes of lUetone so that the plate
dips about 5 mm beneath the surface of the liquid, allowing
the impregnation solvent to ascend at least 15 ern, removing
the plate from the tank and drying in a current of air.
Use immediately, with the flow of the mobile phase in the
same direction as me impregnation. Use as the mobile phase
the upper layer obtained by shaking together 1 volume of
diethylamineJ 8 volumes of 2-phenoxyethanol and 100 volumes
of petroleum spin'l (boiling range~ 5U' 10 7tr) and allowing it to
settle.

Apply separately to the plate 5 ~L of each of the following
solutions. For solution (1) use the upper layer obtained by
shaking a quantity of the powdered tablets containing 0.1 g
of Pethidme Hydrochloride willi 5 mL ofwater;-filteriiig,
shaking the filtrate with 0.5 mL of 5M sodium hydroxide and
2 mL of etherand allowing the layers to separate.
For solution (2) dilute 0.5 mL of solution (I) to 50 rnL with
ether.

After removal of the plate, allow it to dry in air for
10 minutes, return the plate to the tank and repeat the
development. Remove the plate, allow it to dry in air for
10 minutes and spray with a 0.2% wlv solution of
2~7-dichlorofluoresceinin methanol. Allow the plate to stand for
5 minutes and spray with water until the background is white
to pale yellow. Examine in daylight. The chromatograms
show red or orange spots. Any secondary spot in the
chromatogram obtained with solution (1) is not more intense
than the spot in the chromatogram obtained with solution (2)
(1%). Examine without delay under ultraviolet light (365 nm).
The chromatograms show spots with intense yellow
fluorescence. Any secondary spot in the chromatogram
obtained with solution (1) is not more intense than the spot
in the chromatogram obtained with solution (2) (I%).

Phenelzine Preparations 111-1167

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powder containing 05 g of Pethidine Hydrochloride in
40 mL of water) add 2 mL of 5.\1 sodium hydroxide and
extract immediately with quantities of 25, 10 and 10 mL of
chlorofonn. Wash each extract with the same 15 mL of water
and filter into a dry flask. Titrate the combined extracts,
which should be clear and free from droplets of water~ with
O.05M perch/one odd VS using 0.15 rnL of I-nophtho/benzein
solution as indicator. Each mL of O.05M perchloric acid VS is
equivalent to 14.19 mg of C15Hl 1N0 2)HCI.

Phenelzine Tablets
Action and use
Monoamine oxidase inhibitor; antidepressant.

DEFINITION
Phenelzine Tablets contain Phenelzine Sulfate. They are
coated.

The tablets complywith the requirements stated under Tablets and
with the following requirements.

Content ofphenelzlne, CSH12Nz
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing the
equivalent of 30 mg of phenelzine with 25 mL of water for
5 minutes and filter. Make the filtrate alkaline with
5.\1 sodium hydroxideand extract with two 25 mL quantities
of chlorofonn. Extract the combined chloroform layers with
two 25 rnL quantities of 0.05M sulfuricodd and dilute the
combined extracts to 100 mL with 0.05M sulfuric acid.
The light absorption of the resulting solution, Appendix II BJ

in the range 230 to 350 nm exhibits three well-defined
maxima, at 252, 258 and 263 nm.

B. Extract a quantity of the powdered tablets containing the
equivalent of 30 mg of phenelzine with 10 mL of water and
filter. Make 5 mL of the filtrate alkaline with 5M sodium
hydroxideand add 1 mL of cupti-umatic solution R 1. A red
precipitate is produced.

c. Extract a.quantity of the powdered tablets containing the
equivalent of 45 mg of phenelzine with 5 mL of water and
filter. The filtrate yields the reactions characteristic of sulfates)
Appendix VI.

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing the equivalent of 0.1 g of phenelzine add 20 mL
of water and 2 mL of 2M hydrochloric acid, heat to boiling and
boil for 30 seconds, stirring constantly. Add 25 mL of water~

cool, add 2 g of sodium hydrog", carbonate and 50 rnL of
O.05M iodine VSJ stopper the flask and allow to stand for
90 minutes. Add 15 mL of 2M hydrochloric ocid and titrate
with O.IM sodium thiosulfate VS using sttlrch mucilageJ added
towards the end of the titration, as indicator. Repeat the
operation without the powder. The difference between the
titrations represents the amount of iodine required. Each mL
of O.05M iodine VS is equivalent to 3.405 mg of CSH1lN2•

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of phenelzine.
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Phenindione Tablets
Action and use
Oral anticoagulant (indanedione).

DEFINITION
Phenindione TabletscontainPhenindione.
The tablets comply with the requirements slated under Tablets and
with thefollowing requirements.

Content of phenlndlone, CisHI002
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.2 g of
Phenindione with 50 mL of dithloromethane, tilter and
evaporate the filtrate [0 dryness. The infrared absorpu"on
spectrum of the residue, Appendix Il A, is concordant with
the /'iference spectrum of phenindione (RS 26K).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test/or tablets andcapsules,
Appendix XII B1.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.

(2) Use 900 mL of a solution containing 0.68% wlv of
potassium dihydrogen phosphate and 0.18% wlv of sodium
hydroxide, pH adjusted to 8.0, at a temperature of 37°, as the
medium.

PROCEDURE

(1) After 45 minutes withdraw a sample of the medium, filter
through a 0.45-~m nylon filter. Measure the absorbance of
the filtrate, suitably dilutedwith the dissolution medium if
necessary, at the maximum at 328 run,Appendix IT Busing
dissolution medium in the reference ceU.
(2) Measure the absorbance of a suitable solution of
phenindione BPCRSusingdissolution mediuminthe
reference cell, at the maximum at 328 run.

DETERMINATION OF CONTENT

Calculate the totalcontentof Phenindione, CI5HlOO2J in the
medium fromthe absorbances obtained and usingthe
declared contentof C15HlO0 2 in phenindione BPGRS.

Related substances
Carry out the methodfor liquid chromatography,
Appendix III D, usingthe following solutions prepared
immediately before use.
(I) Mix with the aid ofultrasoond a quantity of the
powdered tablets containing 25 mg of Phenindione in
methanol. Add sufficient methanol to producea solution
expected to contain 0.25% wlv of Phenindione, centrifuge
and use the supernatant liquid.
(2) Dilute I volume of solution (I) to 100 volumes with
methanol.
(3) 0.00375% wlv of phenindione impurity 1 BPCRS in
methanol.
(4) 0.0005% wlv of phenindioue BPCRS, phenylacetic add
(impurity 3), benzalphthalide (impurity 4) and phthalic acid
(impurity 5) in methanoL
(5) Dilute I volume of solution (2) to 10 volumes with
methanol.
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CHROMATOGRAPHic CONDITIONS

(a) A stainless steel column (10 ern x 4.6 mm) packed with
end-capped ocwduylsilyl silica gd for chromatography (3.5 urn)
(X-bridge shield CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL perminute.
(d) Use a column temperature of 30°.

(e) Use an autosampler temperature of 4°.
(I) Use a detection wavelength of 220 nm.

(g) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phaseA
10 volumes of aceumitrile, 10 volumes ofa 1.36% wlv
dipotassium hydrogen phosphate solutionpreviously adjusted to
pH 3.0 with orthophosphonc acidand 80 volumes of water.

Mobile phaseB
10 volumes of water and 90 volumes of acetonitrile.

Time Mobile phase A Mobile phase8 Comment

(Minutes) (%YIv) (% YIv)

0-0.6 60 20 isocralic

0.5-10 60->50 20->50 lineargradient

10-13 60 50 lsocralic

13-21 5O~30 6CH70 lineargradient

21-22 3O~60 70->20 lineargradient

22-25 60 20 re-equllibrnoon

When the chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference to
phenindione (retention time,about7 minutes) are:
impurity 5) about 0.2; impurity 3, about0.4; impurity 1,
about 0.6; impurity 4, about 1.7; impurity 2, about2.4.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (4):

the resolution between the peaks due to impurity 3 and
phenindione is at least 6.0;
the resolutkm betweenthe peaks due to phenindione and
impurity 4 is at least 8.0.

LIMITS

In the chromatogram obtained with solution (1):
the area of any peak corresponding to impurity I is not
greater than the area of the principal peakin the
chromatogram obtained with solution (3) (1.5%);

the area of any other secondary peak is not greater than half
the area of the principal peakin the chromatogram obtained
with solution (2) (0.5%);

the totalimpurity content is not greater than2.0%.
Disregard any peakwith an area less than the area of the
principal peakin the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III 0, using the following
solutions prepared immediately before use.
Solution A 2% v/vglacial acetic add in atetonitri/e.
(I) Mix with the aid of ultrasound a quantity of powdered
tablets containing 25 mg of Phenindione in 20 mL of
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O.OIM sodium hydroxide and 50 mL of solution A. Dilute to
100 mL with solution A, centrifuge and use the supernatant
liquid.
(2) 0.025% wlv of phenindione BPCRS in a mixture of
20 volumes ofO.OIM sodium hydroxide and 80 volumes of
solution A.
(3) 0.025% wlv phenindione BPCRS and phenyla"tic acid
(impurity 3) in a mixture of20 volumes ofO.01M sodium
hydroxide and 80 volumes of solution A.

CHROMATOGRAPHIC CONDITIONS

(a) A stainless steel column (25 em x 4.6 mm) packed with
end-capped octadecy/silyl silica gtl for chromalagraphy (5 urn}
(Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use an autosampler temperature of 4°.

(f) Use a detection wavelength of 250 run.

(g) Inject 10 ~L of each solution.

MOBILE PHASE

40 volumes acetonitrile and 60 volwnes of 0.68 % w/v
potassium dihydrogen phasphare previously adjusted to pH 3.5
with onhophosphoric. acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity 3 and phenindione is at least 6.0.

DETERMINATION OF CONTENT

Calculate the content of C15HI002 in the tablets using the
declared content of C 15H lO0 2 in phenindiane BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Phenindione.

Phenobarbital Elixir
Phenobarbital Oral Solution

Phenobarbital Elixir from different manofaaaren, whilst
complying with lire requirements of the monograph~ arenot
interchangeable.

Action and use
Barbiturate.

DEFINITION
Phenobarbital Elixir is an oralsolution containing 0.3% w/v of
Phenobarbital in a suitable flavoured vehicle containing a
sufficient volume of ethanol (96 %) or of an appropriate
Dilute Ethanol to give a final concentration of 38% vlv of
ethanol.

The elixirwmplies with the requirements Slatedunder Oral
Liquids and with thefoUuwing requirements.

Content of phenobarbital, CuHuNzO}
0.285 to 0.315% wlv.

IDENTIFICATION
Extract 50 mL with three 5Q-mL quantities of ether, wash
the combined ether exrracts with 20 mL of water, discard the
washings, extract the ether solution with a mixture of 5 mL
of 2M sodium hydroxide and 25 mL of waterand then with
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two 5-mL quantities of water. Acidify the combined aqueous
extracts to litmuspaperwith 2Mhydrochloric acid, extract with
four 25-mL quantities of elher, wash the combined ether
extracts with two 2-mL quantities of water, wash the
combined aqueous washings with 10 mL of ether, add the
ether washings to the combined ether extracts, evaporate the
ether and dry the residue of phenobarbital to constant weight
at 105°. 1)1e infrared absorption spectrum of the residue
Appendix II A, is concordant. with the reference spectrum of
phenobarbital (RS 270).

TESTS
Ethanol content
36 to 40% vlv, Appendix VIII F.

Related substances
Carry out the method for liquid chromatographyJ
Appendix III D J using the following solutions in the mobile
phase.

(I) Dilute a quantity of the elixir containing 100 mg of
Phenobarbital in 100 mL of the mobile phase.

(2) Dilute I volume of solution (1) to 10 volumes with the
mobile phase. Dilute J volume of the resulting solution to
50 volumes with the mobile phase.

(3) 0.0005% wlv of phenobarbilal impurity A EPCRS and
0.0005% wlv of phenobarbital impurity B EPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with octadecylsilyl silica gtl /or chromatography (5 urn)
(Spherisorb S5 ODS 2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient colwnn t.emperature.

(e) Use a detection wavelength of 254 run.

(f) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for twice the run
time of phenobarbital.

MOBILE PHASE

25 volumes of acetonitrile and 75 volumes of a solution
containing 0.66% wlv of sodium {{ulare in water, adjusted to
pH 4.5 using glacial acetic acid.
When the chromatograms are recorded under the prescribed
conditions the retention times relative to phenobarbital
(retention time, about 9 minutes) are: impurity A, about 0.4;
impurity B, about 0.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and impurity B is at least 1.5.

UMlTS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of all secondary peaks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an area less than 0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).
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ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using me following solutions in the mobile
phase.
(1) Dissolve a weighed quantity of the elixir containing
100 mg of Phenobarbital in 100 mL of the mobile phase.
Dilute 1 volume of the resulting solution to 10 volumes with
the mobile phase.
(2) 0.01% of phenobarbiud BPCRS in the mobile phase.

(3) A solution of 0.0005% wlv of phenobarbital
impurityA EPCRS and 0.0005% wlv of phenobarbital
impurityB EPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

Use the chromatographic conditions described under the test
for Related substances.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolurion between the peaks due to

impurity A and impurity B is at least 1.5.

DETERMINATION OF CONTENT

Determine the weight per mL of the efixir, Appendix V G,
and calculate the content of CI2H12N20)J weight in volume,
using the declared content of C12HI2N203 in
phenobarbitalBPCRS.

STORAGE
Phenobarbital Elixir should be protected from light.

Phenobarbital Injection
Action and use
Barbiturate.

DEFlNlTlON
Phenobarbital Injection is a sterile solution containing
Phenobarbital Sodium in a suitable vehicle.
The injection complies with the requirements statedunder
Parenteral Preparations and w,ih thefollowing requirements.

Content of phenobarbital sodium, C12HuN2Na03
95.0 to 105.0% wlv.

IDENTIFICATION
To a quantity of the injection containing 1 g of
Phenobarbital Sodium, add 15 mL of water. make slightly
acidic with 1M sulfuric acid, filter and retain the residue.
Wash the residue withwaterand dryat 105°. The infrared
absorption spectrum of the residue Appendix II A, is
concordant with the reference spectrum of phenobarbital
(RS 270).

TESTS
Alkalinity
pH, 10.0 to 11.0, Appendix V L

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in the mobile
phase.

(1) Dilute a quantity of the injection containing 100 mg of
Phenobarbital in 100 mL of the mobile phase.

(2) Dilute I volume of solution (I) to 10 volumes with the
mobile phase. Dilute 1 volumeof the resulting solution [0

50 volumes with the mobilephase.
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(3) 0.0005% wlv each of phenobarbital impurity A EPCRS and
phenobarbital impurity B EPCRS.
(4) 0.0015% wlv of 2-phenylbuia;iOic add in the mobilephase.
(5) 0.002% wlv of (2-phenylbutanoy/) urea in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with octadecy/silyl silica gelfor chromarography (5 ~m)

(Spherisorb S5 ODS 2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 254 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for three times the
retention timeof phenobarbital.

MOBILE PHASE

25 volumes of acetonitrile and 75 volumesof a solution
containing 0.66% w/v of sodium acetate in water, adjusted to
pH 4.5 using glacial acetic acid.
\Vhen the chromatograms arerecorded underthe prescribed
conditions the retention times relative to phenobarbital
(retention rime, about 9 minutes) are: impurity A, about 0.4j
impurity B, about O.5j 2-phenylbutanoic acid, about 2.0;
(2-phenylbutanoyl) urea, about 2.30.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)., the resolution betweenthe peaksdue to
impurity A and impurity B is at least 1.5.

LIMITS

In the chromatogram obtainedwith solution (1):

the area of any peakcorresponding to 2-phenylbutanoic acid
is not greater than the area of the principal peak in the
chromatogram obtained with solution (4) (1.5%);

the area of any peak corresponding to (2-phenylbutanoyl)
urea (impurity E) is not greater thanthe areaof the principal
peak in the chromatogram obtained with solution (5) (2.0%);
the area of any other secondary peak is not greater than the
area of the principal peak in die chromatogram obtained- with
solution (2) (0.2%);

the sum of the areas of secondary peaks, excluding any peaks
corresponding to 2-phenylbutanoic acid or
(2-phenylbumnoyl) urea, is not greater than 2.5 times me
area of the principal peak in the chromatogram obtained with
solution (2) (0.5%).

Disregard any peakwith an area less than half the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in the mobile
phase.
(1) Dilute a weighedquantity of the injection containing
100 mg ofPhenobarbita1 in 100 mL of the mobile phase.
Dilute I volume of the resulting solution to 10 volumeswith
the mobilephase.
(2) 0.01% wlv of phertobarbital BPCRS in the mobile phase.
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(3) 0.0005% wlv of phe"obarl>ital impurity A EPCRS and
0.0005% wlv of phenobarbital impurity B EPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

Use the chromatographic conditions described under the test
for Related substances.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due (0

impurity A and impurity B is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of Cl2HJlN2Na03 in the injection
from the chromatograms obtained using the declared content
of C,zH,zNz0 3 in phenobarbital BPCRS. Each mg of
phenobarbital BPCRS is equivalent to 1.095 mg of
phenobarbital sodium.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Phenobarbital Sodium
and:

OH

o

1. 2-phenylbutanoic acid

E. (2RS)-N-carbamimidoyl-2-phenylbutanamide;
(2-Phenylbutanoyl)urea

Paediatric Phenobarbital Oral Solution
Different formulations of Paediatric Phenobarbital OralSolution
may vary in bioavailability. Patients should bemonitored to
ensure blood levels remain withitl the required therapeutic range.

NOTE: This monograph has been developed to cover unlicensed
formulations.

Action and use
Barbiturate.

DEFINITION
Paediatric Phenobarbital Oral Solution is a solution
containing Phenobarbital Sodium in a suitable flavoured
vehicle.

Theoralsolution complies with the requirements statedunderOral
Liquids and with thefollowing requirements. Where approPJlate,
the oralsolution also complies with the requirements Slated under
Unlicensed JHedicines.

Content of phenobarbital, C UH12N20]

95.0 to 105.0% of the stated amount.
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IDENTIFICATION
A. Acidify 50 mL of the preparation being examined to litmus
paper with 2M hydrochlonc add and extract with iour 25-mL
quantities of ether. Wash the combined ether extracts with
two 2-mL quantities of water and wash the combined
aqueous washings with 10 mL of ether. Add the ether
washings to the combined ether extracts, evaporate the ether
and dry the residue to constant weight at 105°. The itifrared
absorption spearum, Appendix II A, of the dried residue is
concordant with the reference spectrum of phenobarbital
(RS 270).

B. Yields reaction A characteristic of sodium salts,
Appendix VI.

TESTS
Alkalinity
pH, 7.5 to 9.0, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(1) Dilute a quantity of the oral solution, if necessary, to
produce a solution containing the equivalent of 0.1 % wIY of
phenobarbital.

(2) Dilute 1 volume of solution (I) to 10 volumes; further
dilute J volume to 50 volumes.

(3) 0.0005% wlv of pherlobarbila/ impurity A EPCRS and
0.0005% wlv ofphmobarbital impurity B EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsi/y1 silica gelfor chromatography (5 um)
(Spherisorb S5 ODS 2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a .flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for twice the retention time of phenobarbital.

MOBILE PHASE

25 volumes of aononitrile and 75 volumes of a solution
containing 0.66% wlv sodium aaUlle in water, adjusted to
pH 4.5 using glacial acetic add.

When the chromatograms are recorded under the prescribed
conditions the retention times relative to phenobarbital
(retention time, about 9 minutes) are: impurity A, about 0.4;
impurity B, about 0.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and impurity B is at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).
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Disregard any peak with an arealess than0.5 times the area
of the principal peak inthe chromatogram obtainedwith
solution (2) (0.1 %).

ASSAY
Carry out the method for liquid chromatography,
Appendix m D, using the following solutionsin the mobile
phase.
(1) Dilute a weighed quantity of the oralsolution to produce
a solution containing the equivalent of 0.01% wlvof
phenobarbital.
(2) 0.01% wlv ofphenobarbiw/BPCRS.

(3) 0.0005% w/v of phenobarbital impurity A BPCRS and
0.0005% w/v of phenobarbital impurity B EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurity A and impurity B is at least 1.5.

DETERMINATION OF CONTENT

Determine the weight per mL of the oralsolution,
Appendix V G, and calculate the content of C12H12N203)

weightin volume) using the declared content of C12H12N203
in phenobarbital BPCRS.

STORAGE
Paediatric Phenobarbital Oral Solution should be protected
from light. It should not be' refrigerated.

LABELLING
The quantity of active ingredient is statedin termsof the
equivalent amount of phenobarbital.

Phenobarbital Tablets
Phenobarbital Tablets from 'l1fferenr manufacrurers, whiht
complying with the requirements of the monograph) are not
inter<hangeable.

Action and use
Barbiturate.

DEFINITION
Phenobarbital Tablets containPhenobarbital.
The tablets comply Wlih the requirements statedunder Tablets and
with rhe following requiremenrs.

Content of phenobarbital, C12HuNzOJ

95.0 to 105.0% of the stated amount.

JDENfIFICATION
Weigh and powder 20 tablets. Extract a quantity of the
powdercontaining 0.3 g of Phenobarbital in a continuous
extraction apparatus with ether until completeextraction is
achieved. Remove the etherand dry the residue of
phenobarbital to constant weightat 105°. Heat 0.2 g of the
residueon a waterbathwith 15 mL of ethanol (25%) until
dissolved) filter while hot and allow the filtrate to cool. Filter)
wash the crystals with a small quantity of ethanol (25%) and
dry at 105°. The infrared absorption spearum of the residue,
Appendix IT A) is concordant with the reference spectrum of
phenobarbital (RS 270). If the spectra obtained are not
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concordant) heat the residue in a sealed tube at 105° for
1 hourand prepare a new spectrum of the residue.

TESTS
Related substances
Carry out the method for ffljuid chromaJ()graphy,
Appendix ill D) using the following solutions in the mobile
phase.
(I) Shake a quantity of the powdered tablets containing
100 mg of Phenobarbital with 100 mL of the mobile phase
and filter.

(2) Dilute I volume of solution (I) to 10 volumes with the
mobilephase. Dilute 1 volume of the resulting solution to
50 volumeswith the mobilephase.
(3) 0.0005% w/v of phenobarbital impuniyA BPCRS and
0.0005% wlv of phenobarbital impurity B BPCRS in the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oaade<y/si/y/ silica gelfor chromarography (5llffi)
(Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 1.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of254 run.
(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention timeof phenobarbital.

MOBILE PHASE

25 volumesof aaumitrik and 75 volumes of a solution of
0.66% wlvof sodium DUtale in water) adjusted to pH 4.5
usingglacial €lUtic add.
When the chromatograms are recorded underthe prescribed
conditions the retention times relative to phenobarbital
(retention time, about 9 minutes)are: impurity A) about 0.4;
impurity B, about 0.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution betweenthe peaks due to
impurity A and impurity B'Is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of all secondary peaks is not greater than
2.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.5%).

Disregard anypeakwith an area less than 0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
IUjuid chromawgraphy, Appendix ill D, using the following
solutions in the mobilephase.
(I) Shake a quantity of the powdered tablets containing
100 mg of Phenobarbital with 80 mL of the mobile phase,
dilute to 100 mL with the mobile phase and filter. Dilute
1 volumeof the resulting solution to 10 volumes with the
mobilephase.
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(2) 0.01% of phenobarbital BPCRS in the mobile phase.

(3) 0.0005% wlv of phenobarbital impurity A EPCRS and
0.0005% wiv of phenobarbital imputily B EPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underthe Related
substances mayhe used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and impurity B is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of Cl2HI2N20j in the tablets from the
chromatograms obtained using the declared contentof
C1zH 12NzO, inphenobarlJital BPCRS.

Aqueous Phenol Injection
DEFINITION
Aqueous PhenolInjection is a sterile solution of Phenol in
Water for Injections.
The injection complies with the requiremems statedunder
Parenteral Preparations and with thefollowing requirements.

Content ofphenol, ColI.O
95.0 (0 J05.0% wlv of the stated amount

IDENTIFlCATION
To I mL add 10 mL of"wa,.,.and 0.1 mL of iron(llt) chloride
solution Rl. A violet colour is produced whichdisappears on
addition of 5 mL ofpropan-2-o1.

TESTS
AcIdity
pH, 3.3 to 6.5, Appendix V L

ASSAY
Dilute a quantity containing 250 mg of Phenol with sufficient
waterto produce 250 mL, transfer 25 mL to a 500 mL g1ass
stoppered flask and add 50 mL of O.05M bromine VS and
5 mL of hydrochlom acid, stopper) swirl occasionally during
30 minutes and allow to stand for a further 15 minutes.
Add -5 inL of a 20%w/v solution otpolassium-iodide, taking
care to avoid loss of bromine, shake thoroughly and titrate
with O.IM sodium thiosulfate VS until only a faintyellow
colour remains. Add 0.1 mL of starch mucilage and 10 mL of
chloroform and complete the titration withvigorous shaking.
Repeatthe operation without the injection. The difference
between the titrations represents the amount of bromine
required. EachmL of O.05M bromine VS is equivalent to

1.569 mg of CoH.O. Determine the weight permL of the
injection, Appendix V G, and calculate thepercentage wlv of
C.R.O.

STORAGE
AqueousPhenolInjection should be protected from light.

LABELLING
The strength is statedas the percentage wlv of Phenol.
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Oily Phenol Injection
DEFINITION
Oily PhenolInjection is a sterile solution containing 5% wlv
of Phenol in a suitable fixed oil.
The injecu·on complies with me requirements stated under
Parenteral Preparations andmih thefollowing requirements.

Content of phenol, CoHoO
4.15 to 5.25% wlv.

ASSAY
Dissolve 8 g in 50 mL of ether and extract with successive
10 mL quantities of 2M sodium hydroxide untilextraction is
complete, boil the combined extracts for 2 minutes) cool and
dilute to 250 mL with water. To 20 mL of this solutionin a
glass-stoppered flask add 30 mL of O.05M bromine VS and
6 mL of hydrochloric acid, stopper, shake repeatedly during
15 minutes and allowto stand for a further 15 minutes.
Add 30 mL of dilute potassium iodide solution, taking care to
avoidloss of bromine, and titrate the liberated iodine with
O.1M sodium thiosulfate VS. Repeat the operation without the
injection. The difference between the titrations represents the
amountof bromine required. EachmL of O.05M bromine VS
is equivalent to 1.569 mg of C6H60. Determinethe weight
permL, Appendix V G, and calculate the percentage wlv of
C.H.O.

Phenol and Glycerol Injection
DEFINITION
Phenol and Glycerol Injection is a sterile solution containing
5% wlv of Phenol in Glycerol that has been previously dried
at 1200 for 1 hour.
The inJecti'on romp/ies with the requirements statedunder
Parenteral Prepamtions and with thefolwing requirements.

Content ofphenol, CoHoO
4.15 to 5.25% wlv.

CHARACTERISTICS
A pale straw-coloured, viscous solution.

IDENTIFICATION
A.- Add bromine -Water to a- 1% wlV solution. A white
precipitate is produced, which,on the continued addition of
bromine water, at first dissolves then reappears and becomes
permanent.
B. To 0.5 mL add 5 mL of waterand 0.05 mL of sodium
niuiu solutWn and carefully pour on to the surface of sulfunc
acid. A coloured zone) redaboveand greenbelow, appears at
the junction of the two layers.
C. Whenheated on a borax bead in a naked flame, it imparts,
a greencolourto the flame.

ASSAY
Dissolve 2 g in sufficient water to produce 50 mL, transfer
25 mL to a 500 mL glass-stoppered flask and add 50 mL of
O.05M bromine VS and 5 mL of hydrochloric acid, stopper)
swirl occasionally during 30 minutes and allow to stand for a
further 15 minutes. Add 5 mL of a 20% wlv solution of
potassium iodide, taking care £0 avoidloss of bromine) shake
thoroughly and titrate with O.IMsodium thiosulfate VS until
only a faint yellowcolourremains. Add 0.1 mL of starch
mucilage and 10 mL of chloroform and complete the titration
withvigorous shaking. Repeat the operation without the
injection. The difference between the titrations represents the
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amount of bromine required. Each mL of O.05M bromine VS
is equivalent to 1.569 mg of C6H60. Determine the weight
permLof the injection, AppendixV G) and calculate the
percentagewlv of Ce.H60.

STORAGE
Phenol and Glycerol Injection should be protected from
light.

LABELLING
The strength is stated as the percentage w/vof Phenol.

Phenoxybenzamine Capsules
Action and use
Alpha-adrenoceptor antagonist.

DEFINITION
Phenoxybenzamine Capsules containPhenoxybenzamine
Hydrochloride.

The capsules comply Wfih the requirements stared under Capsules
and with thefolWwing requirements.

Content of phenoxybenzamlne hydrochloride,
C1sH"CINO,HCI
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Dissolve a quantity of the contentsof the capsules
containing 40 mg of Phenoxybenzamine Hydrochloride in
50 mL of ethanol-free chloroform, wash the solution with three
20-mL quantities ofO.OIM hydrochloric acid, lilter the
chlorofonnsolution and dilute 10 mL of the filtrate to

50 mL with ethanol-free chloroform. The light absorption of the
resultingsolution, Appendix IT B, in the range 230 to
350 run exhibits two maxima, at 272 nm and 279 nm.
B. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(I) Shake a quantity of the capsule contents with methanol.
Add sufficient methanol to produce a solution containing
0.1% wlv of Phenoxybenzamine Hydrochloride and filter (A
Whatman GF/C lilter is suitable).

(2) 0.1% wlv of phenoxybenzamine hydrochloride BPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F2>4

plates aresuitable)
(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.
(d) Develop the plate to 15 em.

(e) Afterremoval of the plate,dry in airand spray with dilute
potassium iodobismuthate solution,

MOBILE PHASB

20 volumes of dichloromethane and 80 volumesof aceume.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtainedwith solution (2).
C. The contentsof the capsules yield reaction A
characteristic of chlorides, Appendix VI.
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TESTS
Dissolution
Complywith. the requirements in. me dissduiion testfor tablets
and capsules, Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 100 revolutions
per minute.
(b) Use 500 mL ofO.OIM hydrochloric acid, at a temperature
of 37°, as the medium.

PROCEDURE

Carry out the method for liJJ.uid chromatography,
Appendix ill D, using the following solutions.
(1) After45 minutes withdraw a sampleof the medium and
filter. Use the filtered medium, diluted with
O.OIM hydrothlorit acid if necessary, to produce a solution
expectedto contain0.002% wlv of Phenoxybenzamine
Hydrochloride.
(2) 0.002% w/v of phenoxybenzamine hydrochloride BPCRS in
O.OIM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances maybe used.

DETERMINATION OF CONTENT

Calculate the totalcontent of phenoxybenzamine
hydrochloride, ClsHuCINO,HCI, in the mediumfrom the
chromatograms obtainedand using the declared contentof
C,sH22CINO,HCI in phenoxybenzamine hydrochloride BPCRS.

UMITS

The amountof phenoxybenzamine hydrochloride released is
not less than 75% (Q) of the stated amount.

Related substances
Carry out the method for liJJ.uid chromatography,
Appendix ill DJ using the following solutions in acetomirile.
(1) Dissolve a quantity of the contentsof the capsules to
producea solutioncontaining 0.08%w/v of
Phencxybenzamine Hydrochloride,

(2) Dilute I volume of solution (I) to 100 volumes.
(3) Dilute 1 volume of soIntion (2) to 10 volumes.

(4) 0.08% w/v ofphenoxybenzaminehydrochloride BPCRS.

(5) To 10 mL ofsolution (4) sdd 0.5 mL ofO.IM sodium
hydroxide.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mrn) packed
with octylsilyl silica gelfor chromatography (5 pm) (HiChrom
Kromasil C8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of 1.0 mL per minute.
(d) Use a column temperature of25".

(e) Use a detection wavelength of 268 nm.

(I) Inject I0 ~L of each solution.

(g) Allow the chromatography to proceed for three times the
retention time of phenoxybenzamine.

MOBILE PHASE

45 volumes of a 0.22 % wlv solution of anhydrous sodium
dihydrogen onhophosphate, previously adjusted to pH 3.0 with
orthophosphoric acid and 55 volumes of acetonitrile.
When the chromatograms are recorded under the prescribed
conditions, the relative retention with reference to
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phenoxybenzamine (retention time = about 11 minutes) is:
phenoxybenzamine tertiary amine, about 0.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (5), the resolution factor between the peaks due
to phenoxybenzamine and the secondary peak with a relative
retention of about 1.3 is at least 4.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to phenoxybenzamine
tertiary amine is not greater than the area of the principal
peak in the chromatogram obtained with solution (2)
(1.0 %);

the area of any other secondary peak is not greater than
4 times the area of the principal peak in the chromatogram
obtained with solution (3) (0.4%);

the sum of the areas of aU the secondary peaks is not greater
than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

ASSAY __

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in acaoniuile,
(1) Weigh five capsules. Open the capsules carefully without
loss of shell material, remove the contents) wash the shells
with three JO-mLquantities of acetonitrile and add the
washings to the capsules contents. Add sufficient acetonitnle
to produce 200 mL and mix with the aid of ultrasound for
30 minutes, swirling occasionally. Add sufficient acetonitrile
to produce a solution containing 0.02% wlv of
Phenoxybenzamine Hydrochloride. Allow the shells to dry at
room temperature to constant weight. The difference
between the weights represents the weight of the total
contents.

(2) 0.02% wlv ofphenoxybenzamine hydrochloride BPCRS.

(3) To 10 mL of solution (1) add 0.5 mL of O.IM sodium
hydroxide.

CHROMATOGRAPHIC CONDITIONS

- - Thechromatographlc conditions describedunder Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution faaorbetween the peaks due
to phenoxybenzamine and the secondary peak with a relative
retention of about 1.3 is at least 4.0.

DETERMINATION OF CONTENT

Calculate the content of C1sH 22CINO,HCl in the capsules
using the declared content of C1sH"CINO,HCI in
phenoxybenzamine hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include phenoxybenzamine tertiary amine.
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Phenoxyniethylpenicillin Oral Solution
Action and use
Penicillin antibacterial.

DEFINITION
Phenoxymethylpenicillin Oral Solution is a solution of
Phenoxymethylpenicillin Potassium in a suitable flavoured
vehicle. It is prepared by dissolving the dry ingredients in the
specified volwne of water just before issue for use.

The dry ingredients rompty with the requirements for p(fWders and
Granules for OralSolutions and Suspensions stated under Oral
Liquids.

Forthefollowing tests prepare the OralSoIut.", as direcud on the
label. The solution, examined immediately afterpreparauOn unless
otherwise indicated, complies with the requirements stated under
OralLiquids and with she folwwing requirements.

Content ofphenoxymethylpenicillin, C1JiIsN'20SS,
calculated as the sum of the contents of
phenoxymetbyIpenicillin and
4-hydroxyphenoxymetbylpeniclIIln
When freshly constituted, not more than 120.0% of the
stated amount of phenoxymethylpenicillin. When stored at
rhe temperature and for the period stated on the label during
which the Oral Solution may be expected to be satisfactory
for use, not less than 80.0% of the stated amount of
phenoxymethylpenicillin.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(I) Dilute a volume of the oral solution containing the
equivalent of 0.1 g ofphenoxymethylpenicillin to 100 mL
with mixedphosphate buffer pH 5.4.

(2) 0.11 % wlv of phenoxymethylpeni<iJIin potassium BPCRS in
mixedphosphate btiffer pH 5.4.

CHROMATOGRAPHIC CONDITIONS

(a) Use a TLG silica gelsiJanised plate (Merck silanised silica
gel 60 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 1~ of each solution.

(d) Develop the plate to15 em.

(e) After removal of the plate, allow it to dry in air, spray
with 0.1 M sodium hydroxide, heat at 50° for J0 minutes, allow
to cool and spray with a mixture of JOO volumes of sUln:h
mucilage, 6 volumes of glacial acetic acidand 2 volumes of a
1% wlv solution of iodine in a 4% w/v solution of potassium
iodide.

MOBILE PHASE

20 volumes of acetone and 80 volumes of mixedphosphate
buffer pH 5.4.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. Dilute a volwne containing the equivalent of 25 mg of
phenoxymethylpenicillin to 20 mL with water. To 10 mL add
0.5 mL of neutralredsolution and sufficient O.OIM sodium
hydroxide to produce a permanent orange colour and then
add J.O mL ofpenicillinase solulwn. The colour changes
rapidly to red.
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TESTS
Related substances
Carry out the method for liqma cnromawgraphy
Appendix III D, using the following solutions in solution A.
Prepare immediately before use.
Solution A To 250 volumes of 0.2 M potassium dihydrogren
phosphate add 500 volumes of water, adjust to pH 6.5 with a
0.84% wlv solution of sodiumhydroxide) dilute to
1000 volumes with water.

Solution B A 6.8% wlv solution of potassium dihydrogen
orthophosphate in water, adjusted to pH 3.4 using
orthophosphon'c add.

(1) Dilute a quantity of the oral solution with solution A to
produce a solution containing the equivalent of 0.4% wlv of
phenoxymethylpenicillin.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.4% wlv of phetWxymethylpenidllin for sy,tem
suitability EPCRS and 0.04% wlv of sodium bmzoau.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end capped octade<:ylsilyl silica gelfor chromatography
(3 um) (YMC-Pack Pro is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temparature of 50'.

(e) Use a detection wavelength of 254 om.

(l) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile Phase A 10 volumes of solution B, 30 volumes of
methanol, and 60 volumes of water.
klobilephaseB 5 volumes of solution B, 35 volumes of
water, and 60 volumes of methanol:

Time (Minutes) Moblle phase A MobUe phase B Comment
("Ievlv) ("/0 vlv)

0-2 85 15 iscx:mric

2-5 85.......70 15....... 30 linear gradient

5-17 70 .......0 30 ....... 100 linear gradient

17-22 0 '00 isocrenc

22-23 0 .......85 100....... 15 linear gradient

23·35 85 15 re-equillibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
phenoxymethylpenicillin (retention time, about 11 minutes)
are: impurity B, about 0.3; impurity D, about 0.4;
impurity E, about 0.55 and 0.61; impurity F. about 0.88 aod
0.95.

SYSTEM SillTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to the epimers of
impurity F is at least 3.0;

the reonuion between the peaks due to sodium benzoate and
impurity EI is at least 3.0.

UMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities B, D, E, and F
using the chromatogram supplied with phenoxymethy/penicillin
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for system suilabifuyEPCRS, and the chromatogram obtained
with solution (3).

In the chromatogram obtained with solution (I):

multiply the area of any peak corresponding to impurity B,
D, and E by the following correction factors respectively: 0.6,
1.7, and 1.3,

me area of any peak corresponding to impurity D is not
greater than 4 times the area of the principal peak in me
chromatogram obtained with solution (2) (4.0%);

the sum of the areas of any peaks corresponding to the
isomers of impurity E is not greater man the area of the
principal peak in me chromatogram obtained with solution
(2) (1.0%)

the sum of the areas of any peaks corresponding to the
epimers impurity F is not greater than the area of the
principal peak in me chromatogram obtained with solution
(2) (1.0%);

the area of any peak corresponding to impurity B is not
greater than 0.3 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (4) (0.2%);

the sum of the areas of any secondary peaks, excluding
impurity D, is not greater than 4 times me area of the
principal peak in me chromatogram obtained with solution
(2) (4.0%).

Disregard any peak mat elutes before impurity B, after
Phenoxymethylpenicillin and any peak with an area less than
0.75 times the area of the principal peak in the
chromatogram obtained with solution (4) (0.15%).

ASSAY
Carry out the method for IUjuid chroma/IJgraphy,
Appendix ill D, using the following solutions in solution A,
as described in Related substances, prepared immediately
before use.

(I) Dilute a weighed quantity of the oral solution, if
necessary, with solution A to produce a solution containing
the equivalent of 0.05% wlv of phenoxymethylpenicillin.

(2) 0.055% wlv of phenoxymelhylpenidllin potassium BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERMINATION OF CONTENT

Determine me weight permL of the oral solution,
Appendix V G, and Calculate the content of C,,;Hu,N20 ,S
in the oral solution using me declared content of
C •.;H,oN205S in phenoxymethy/penicillin potassium BPCRS.
Using the value obtained in me related substances for
impurity D (4-llydroxyphenoxymethylpenicillin), calculate the
sum of the percentage contents of phenoxymethylpenicillin
and 4-hydroxyphenoxymethylpenicillin.

Repeat the procedure using a portion of the oral solution that
has been stored at the temperature and for the period of time
stated on the label during which it may be expected to be
satisfactory for use.

STORAGE
The Oral Solution should be stored at the temperature and
used within the period stated on the label.
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LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of phenoxymcthylpcnicillin.

Phenoxymethylpenicillin Tablets
Action and use
Penicillinantibacterial.

DEFINITION
Phenoxymelhylpenicillin Tablets contain
PhenoxymethyIpenicillin Potassium.

The tablets comply wlih the requirements statedunder Tablets and
with thefollowing requirements.

Content ofphenoxymethylpenlclllin, C,oHlsN,O,S,
calculated as the sum of the contents of
phenoxymethylpeniclllin and
4-hydroxyphenoxymethylpeniclllin.
92.5 to 107.5% of the stated amount of
phenoxymethylpenicillin.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing the
equivalentof 80 mg of phenoxymethylpenicillin with water,
dilute to 250 mL with waterand filter. The lighl absorption of
the filtrate, Appendix II HJ exhibits maxima at 268 nm and
274 DOl and a minimwn at 272 run.

B. Shake a quantity of the powdered tablets containing the
equivalent of 10 mg of phenoxymethylpenicillin with 10 mL
of water, filter and add 0.5 mL of neutral red sohuion.
Add sufficient O.OIM sodium hydroxide to produce a
permanent orange colour and then add J.O mL of penicillinase
solution. The colour ehanges rapidly to red.

C. Ignite 0.5 g of the powdered tablets, add 5 mL of
2M hydrochloric acid, boil, cool and filter. The filtrate yields
reaction B characteristic ofpotassium salu, Appendix VI.

TESTS
Dissolution
Comply with the requirements for dissolulion test for tablets
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of a 0.68% wlv solution ofpotassium
dihydrogen onhophosphate, adjusted to pH 6.8 by the addition
of 1M sodium hydroxide, at a temperature of 37°, as the
medium.

PROCEDURE

(I) After 45 minutes withdraw a 10-mL sample of the
medium and measure the absorbance of the filtered sample,
suitably diluted with the dissolution medium if necessary, at
the maximum at 268 run, Appendix II B, using dissolution
medium in the reference cell.

(2) Measure the absorbance of a suitable solution of
phenoxymethylpenicillin potassium BPCRS in dissolution
medium using dissolution medium in the reference cell.

DETERt\UNATION OF CONTENT

Calculate the total content of phenoxymethylpenicillin,
C16HlaN205S, in the medium from the absorbances
obtained and from me declared content of C16Hll~N205S in
phenoxymethylpenic,71in potassium BPCRS.
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LIMITS

The amount of phenoxymethylpenicillin released is not less
than 75% (Q) of the stated amount.

Related substances
Carry out the method fo.r liquidchromarography,
Appendix III D, using the following solutions in solution A.
Prepare immediately before use.

Solution A To 250 volumes of 0.2 M potassium dihydrogren
phosphate add 500 volumes of water, adjust to pH 6.5 with a
0.84% w/v solution of sodium hydroxide, dilute to
J000 volwnes with water.

Solution B A 6.8% w/v solution of potassium dihydrogen
orthophosphate in warer, adjusted to pH 3.4 using
orthoplwsphoric acid.

(1) Dissolve a quantity of the powdered tablets in solution A
to produce a solution containing the equivalent of 0.4% wlv
of phenoxymethylpenicillin.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.4% wlv of phenoxymet/rylpenici/lin for system
,uirabi/icy EPCRS.

(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with end capped octodecylsilyl si/ica gelfor chromatography
(3 pm) (YMC-Pack Pro is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rare of 1.5 mL per minute.

(d) Use a column temperature of 50'.

(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 10 volumes of solution B, 30 volumes of
methanol, and 60 volumes of warer

Mobile phase B 5 volumes of solution B, 35 volumes of
water, and 60 volumes of methanol.

Time (Minutes) MobUe phase A MobUe phose B Conunent
("/ovlv) ("/0 vlv)

0-2 8' 15 isocraric
2-5 85..... 70 15-->30 linear gradient

5-17 70.....0 30..... 100 linear gradient

17-22 0 100 Jsocranc

22-23 0-->85 100..... 15 linear gradient

23--35 85 15 re-equiUibralion

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
phenoxymethylpenicillin (retention time, about J1 minutes)
are: impurity B, about 0.3; impurity D, about 0.4;
impurity E, about 0.55 and 0.61; impurity F, about 0.88 and
0.95

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to the
epimers of impurity F is at least 3.0

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities B, D, E, and F
using the chromatogram supplied with phenoxymethyipeniciUin
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for .system swiability EPCRS, and the chromatogram obtained
with solution (3).

In the chromatogram obtained with solution (1):
multiply the areaof any peakcorresponding to impurity B,
OJ and E by the following correction factors respectively: 0.6,
1.7, and 1.3j

the area of anypeak corresponding to impurity D is not
greater than 4 times the area of the principal peak. in the
chromatogram obtained with solution (2) (4.0%);

the sum of the areas of anypeaks corresponding to the
isomers of impurity E is not greater than the area of the
principal peak in the chromatogram obtained with solution
(2) (1.0%)

me swn of the areas of any peakscorresponding to me
epimers impurity F is not greater thanthe area of the
principal peakin the chromatogram obtained with solution
(2) (1.0%);

the area of anypeak corresponding to impurity B is not
greater man 0.3 times the areaof the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any othersecondary peakis not greater than the
area of the principal peak in the chromatogram obtained with
solution (4) (0.2%);

the sum of the areas of any secondary peak, excluding
impurity D, is not greater than 4 times the area of the
principal peakin the chromatogram obtained with solution
(2) (4.0%).

Disregard anypeak with an arealess than0.75 times the area
of the principal peak in the.chromatogram obtained with
solution (4) (0.15%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions in solution A, as described underRelated
substances, prepared immediately before use.
(1) Dissolve a quantity of the powdered tablets insolutionA
to produce a solutioncontaining the equivalent of 0.05%wlv
of phenoxymethylpenicillin.

(2) 0.055% wlv of phenoxymahy/p<ni<illin potassium BPCRS

CHROMATOGRAPHIC CONDITIONS

Use- the chromatographic conditions described under Related
substances

DETERMINATION OF CONTENT

Calculate the content of C16HISNZ05S in me tablets using
the declared content of C16HlsN"205S In
phenoxymethylpenicillin potassium BPCRS.

Using the value obtained in the related substances for
impurity D (4-hydroxyphenoxymethylpenicillin), calculate the
sum of the percentage contents of phenoxymethylpenicillin
and 4-hydroxyphenoxymethylpenicillin.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of phenoxymethylpenicillin.

IMPURITIES
The impurities limitedby me requirements of this
monograph include those listed under Phenoxymethy/p<ni<illin
Potassium.
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Phentolamine Injection
Action and use
Alpha-adrenoceptor antagonist.

DEFINITION
Phentolamine Injection is a sterile solution of Phentolamine
.Mesilate in Water for Injections with or withoutexcipients.

PRODUCTION
Riskassessment should be used to evaluate the potential for
genotoxicmethanesulfonate esters to be formedin the
presenceof low molecular weightalcohols. If a risk of
methanesuffonare esterformation is identified through risk
assessment, these impurities should not exceed the threshold
of toxicological concern.
The injection complies wilh the requirements statedunder
Parenteral Preparations and wilh thefollbwing requirements.

Content ofphentoIamine mesllate, CJ7H19N'30,ClltS03
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromQ/()graphy,
Appendix III A, using me following solutions.
(1) Dilute the injection, if necessary, with ethanol (96%) to
give a solution containing 0.1% wlv of Phentolamine
Mesilate.
(2) 0.1 % wlv of phenlOiamine mesikue BPCRS in ethanol
(96%).

(3) 1 volume of solution (I) and 1 volume of solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 20 Il1- of each solution.

(d) Develop the plate to 15 em.

(e) After removal of me plate, allowit to dry in airand spray
with di/utt potassium iodobismuthatt solution.

MOBILE PHASE

5 volwnes of 13.5M ammonia, 15 volumes of acttant and
85 volumes of butan-2-om.

SYSTEM SUJTABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows One compactspot.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand size to thatin me
chromatogram obtained withsolution (2).

B. In the Assay, the retention time of the principal peakin
the chromatogram obtained with solution (1) is similar to
thatof the principal peakin the chromatogram obtainedwith
solution (2). '

TESTS
Acidity
pH, 3.5 to 5.0, Appendix V L.

Related substances
Carry out the method for liquid chromaUJgraphy,
Appendix ill D, using the following solutions in the mobile
phase.
(1) Dilute the injection with the mobile phase to give a
solution containing 0.05% w/vof Phentolamine Mesilate.
(2) Dilute I volume of solution (1) to 100 volumes with the
mobile phase.
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(3) Dilute I volume of solution (2) to 20 volumes with the
mobile phase.

(4) 0.05% wlv of phentolamine impuritystandard BPCRS in
the mobile phase.

(5) Heat a 0.01% wlv solution ofphentolamine
impuritystandard BPCRS in O.OSM sodium acelQU, previously
adjusted to pH 4.0 with glacial acetic acid, at 60 0 for 4 hours
(generation of phentolamide).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with phenylsilyl silica gelfor chromatography (5 urn) (Zorbax
SB-Phenyl is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 30".

(e) Use a detection wavelength 0£230 nm,

(I) Inject IO ~L of each solution.

MOBILE PHASE

33 volumes of acetonitn"le and 67 volumes of a 0.05% wlv
solution of ammoniumQUlate previously adjusted to pH 5.9
with dilute"Dane acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between phentolamine and
impurity C is at least 3.0.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (I) due to impurity A using the chromatogram
obtained with solution (4) and phentolamide using the
chromatogram obtained with solution (5) and the reference
chromatogram supplied with phentolamine
impun'ty standard BPCRS. Multiply the area of any peak
corresponding to impurity A by a correction factor of 1.7"

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity A is not
greater than 2.2 times the area of the principal peak in the
chromatogram obtained with solution (2) (2.2%);

the area of any peak corresponding to phentolamide is not
greater than-Lz times-the area ofthe-principal peak in the
chromatogram obtained with solution (2) (1.2%);

the area of any other secondary peak is not greater than
0.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);

the sum of the areas of aUsecondary peaks is not greater than
4.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (4.2%).

Disregard any peak with an area less than the area of me
principal peak in the chromatogram obtained with solution
(3) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(I) Dilute the injection to give a solution containing
0.01% wlv of Phentolamine Mesilate.

(2) 0.01% wlv ofphenwlamine mesi/are BPCRS.
(3) 0.05% wlv of phentolamine impurity standard BPCRS.
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between phentolamine and
impurity C is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of C17H19N30,CH4S03 in the
injection using the declared content OfCl7HI9N30,CRtS03
in phenwlamine mesilate BPCRS.

STORAGE
Phentolamine Injection should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed in the monograph for
Phenwlarnine 1\tlesilate and the following;

,Hel

I. Phentolamide Hydrochloride.

Phenylephrine Eye Drops
Action and use
Alpha-adrenoceptor agonist.

DEFINmON
Phenylephrine Eye Drops are a sterile solution of
Phenylephrine Hydrochloride in Purified Water.

The rye drop, comply with the requirements statedunderEye
Preparations and with thefollowing requirements.

Content of phenylephrine hydrochI"rl<ie C,H"NO"JICl.
95])io-!t)5'-O°/o" o-fthe- statelamount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

To 350 mg of 4-nitroaniline add 1.5 mL of hydrochloric add,
and mix. Dilute with water to 50 ml., mix, and allow to
settle. Place 5 mL of the clear supernatant in a 100 mL
volumetric flask, and immerse it in an ice bath. While it is in
the ice bath, add 1 mL of hydrochloric acid, then add, in small
portions, 2 mL of a 1% wlvsodium nimte solution, dilute
with waterto volume, and mix (solution A).

(1) Dilute the eye drops with sufficient waterto give a
solution containing 1% w/v of Phenylephrine Hydrochloride.

(2) 1% wlv of phenylephrine hydrochloniJe BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as descnbed below.

(c) Apply 2 ~ of each solution.

(d) Develop the plate to 15 em.
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(e) Afte.f removal of the plate, dryit in a current of warm air,
spray WIth O.5M elhanoli4: paassium hydroxide, dry at 60° for
15 minutes and spray withsolution A. Examine in daylight.

MOBILE PHASE

3 volumes of ammonium hydroxide, 25 volumes of waterand
72 volumes of methanol.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to phenylephrine in the chromatogram obtainedwith
solution (2).

TESTS
Acidity
pH, 3.0 to 5.0, Appendix V L.

Related substances
Carry out the method for liquid chromawgraphy,
Appendix. ill D, using the following solutions.
Sdution B A mixture of 20 volumes of mobile phase Band
80 volumes of mobile phaseA.
(1) Dilute the eye drops, if necessary, withsolution B to give
a solution containing0.1% w/v of Phenylephrine
Hydrochloride,

(2) Dilute I volume of solution (I) to 100 volumes with
solution B. Dilute 1 volume to 5 volumes withsolution B.
(3) 0.1% wlv ofphenylephri~ehydrochloride for peak
identijican'on EPCRS in solution B.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 em x 4.6 mrn) packed
with end-eapped oetndecylsilyl silica gelfor chromatography
(1.8 urn) (Zorbax Eclipse Plus CI8).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a Row rate of 1.5 mL per minute.
(d) Use a column temperature of 45'.

(e) Use a detection wavelength of 215 urn.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phase A 10 volumes of acetonitrile RI and
90 volumes of a 0.325%w/v solutionof sodium
octanesulfonere monohydrate in water adjusted to pH 2.8
with dilute orthophosphoric acid.
Mobile phase B 10 volumes of a 0.325% wlv solution of
sodium oetanesulfonate monohydrate in water adjusted to
pH 2.8 with dilute orthophosphoric acid and 90 volumes
acetom·m1e ni.

TIme Mobile phase A Mobile pha.s B Comment

(Minutes) (%vlv) (%vlv)

0-3 93 7 """""c
3-13 93->7. 7~30 linear gradient

13-14 70-.93 30-.7 linear gradenl

14-20 93 7 ~ullibfalion

When the chromatograms arerecorded underthe prescribed
conditions, the retention times relative to phenylephrine
(retention time about 3 minutes) are: impurity CJ about 1.3;
impurity E, about 3.7.
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SYSTEM SUITABlllTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the pea.~ to f.'!!lley ratW is at least I). where
n, is the height above the baseline of the peak due- to
impurity C and H" is the height above the baselineof the
lowest point of the curveseparating thispeak from the peak
due to phenylephrine.

LIMITS

Identify anypeaks in solution (1) corresponding to impurities
C and E using the chromatogram obtained with solution (3)
and multiply the area of the each peak by a correction factor
ofO.5.

In the chromatogram obtainedwith solution (1):
the area of anysecondary peakis not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard anypeak with an area less thanhalf the area of the
principal peakin the chromatogram obtainedwith solution
(2) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(1) Dilute the eye drops with sufficient water to give a
solution containing 0.1% wlvof Phenylephrine
Hydrochloride.

(2) 0.1% wlv ofphe'!YIephrine hydrochloride BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a? Use a stainless steel column (15 em x 4.6 mm) packed
WIthend-eapped oetadecylsilyl silica gelfor chromatography
(5 pm) (Hypersil CI8 BDS is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 273 urn.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.10% wlv SodiUln heptanesulfonau in a mixture of 2 volumes
of glacial auric add, 400 volumesof methanol and
600 volumes of water.

DETBRMINATION OF CONTENT

Calculate the content of C,H"NO"HCl using the declared
content of C,H"NO"HCI in phenylephrine
hydrochloride BPCRS.

STORAGE
Phenylephrine Eye Drops should be protected from light.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities C and E listed under
Phenylephrine Hydrochloride.
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Phenylephrine Injection
Action and use
Alpha-adrenoceptor agonist.

DEFINITION
Phenylephrine Injection is a sterile solution of Phenylephrine
Hydrochloride in Water for Injections.
The inj«u·on complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content ofphenylephrine hydrochlorlde, c.H,,NO,,
HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layerchromatography,
Appendix ill A, using the following solutions.

To 350 mg of 4-nirroaniJine add 1.5 mL of hydrochlOlu acid,
and mix. Dilute with water (0 50 ml.., mix, and allow to
settle. Place 5 mL of the clear supernatant in a 100 mL
volumetric flask, and inunerse it in an ice bath, While it is in
the ice bath, add 1 mL of hydrochlom acid, then add, in small
portions, 2 mL of a 1% wlv sodium nitrite solution, dilute
with waler to volume, and mix (solution A).

(I) Concentrate, or dilute a volume of the injection with
sufficient waler, if necessary, to produce a solution containing
1% w/v of Phenylephrine Hydrochloride.

(2) 1% wlvof phenylephrine hydrochloride BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.

(b) Use the mobile phase as described below.

(c) Apply 2 pL of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dry it in a current of warm air)
spray with O.5M elhanolk potassium hydroride, dry at 60° for
15 minutes and spray with solution A. Examine in daylight.

MOBILE PHASE

3 volumes of ammoniumhydroxide) 25 volumes of waterand
72 volumes of methanol.

CONFIRMATION

The principal spotin thechromatogram obtained with .
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the test for Related substances, the chromatogram
obtained with solution (1) shows a peak with the same
retention time as the peak due to phenylephrine in the
chromatogram obtained with solution (4).

TESTS
. Acidity
epH, 4.5 to 6.5, Appendix V L.

Related substances
Carry out the method for liljuidchromatography,
Appendix III D, using the following solutions.

SolutionB A mixture of 20 volumes of mobile phase Band
80 volumes of mobile phase A.

(I) Dilute the injection with sufficient solution B, if
necessary) to produce a solution containing 0.005% wlv of
Phenylephrine Hydrochloride.

(2) Dilute I volume of solution (I) to 100 volumes of
solution B. Dilute 1 volume to 5 volumes of solution B.

(3) 0.1 % wlvofphenylephrine hydrochloride for peak
identification EPCRS in solution B.
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(4) 0.005% wlv of phenylephrine hydrochloride BPCRS in
solution B.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 em x 4.6 mm) packed
with end-copped aclade<y/silyl saica gelfor chromatography
(1.8 urn) (Zorbax Eclipse Plus CI8).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 45°.

(e) Use a detection wavelength of215 nm.

(I) Inject 10 pL of each solution.

MOBILE PHASE

MobilephaseA 10 volumes of acetonutile RI and
90 volwnes of a 0.325% wlv solution of sodium
oetanesulfonate monohydrate In water adjusted to pH 2.8
with dilute orthophosphoric acid.

MobilephaseB 10 volumes of a 0.325% wlv solution of
sodium octanesulfonate monohydrate in water adjusted to
pH 2.8 with dilute onhophosphoric acid and 90 volumes
acewnirriJe RI.

Time Mobile phase A Mobile phase B Comment

(MInutes) (%vIY) (%vlv)

e-a 93 7 -.aile

3-13 93->7. 7_ lillear gradienl

13-14 70-.93 30-.7 linear gradient

14-20 93 7 re-equilibralion

When the chromatograms are recorded under the prescribed
conditions, the retention times relative to phenylephrine
(retention time about 3 minutes) are: impurity C, about 1.3;
impurity E) about 3.7.

SYSTEM SUlTABIUTY

The test is not valid unless) in the chromatogram obtained
with solution (3), the peak to valleyratio is at least 5, where
Hp is the height above the baseline of the peak due to
impurity C and H; is the height above the baseline of the
lowest point of the curve separating this peak from the peak
due to phenylephrine.

LIMITS

Identify any peaks in solution (1) corresponding to impurities
C and E using the chromatogram obtained with solution (3)
and multiply the area of the each peak by a correction factor
of 0.5.

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
To a quantity containing 50 mg of Phenylephrine
Hydrochloride add sufficient O.5Msulfuric acidto produce
100 mL. Dilute 10 mL to 100 mL with 0.5M sulfuric acid
and measure the absorbance of the resulting solution at the
maximum at 273 nm, Appendix ITB. Calculate the content
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of e"H"NO"HCl taking 90 as the value of A(l %, I cm) at
the maximum at 273 nm.

STORAGE
Phenylephrine Injection should be protected from light.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities C and E listed under
Phenylephrine Hydrochloride.

Phenylephrine Intracameral Injection
NOTE: This m""ograph has been devdoped 10 ceeer unlicensed
formulalions.

Action and use
Alpha-adrenoceptor agonist.

DEFINITION
Phenylephrine Intracameral Injectionis a sterile, isotonic
solution of Phenylephrine Hydrochloride in a suitable
diluent. It is supplied as a ready-to-use solution.

The injection complies with the requirements Slated under
Parenteral Preparations and with thefolhnoing requirements.
Where appropriale, the injection alsocomplies with the
requirements statedunder Unlicensed Medicines.

Content of phenylephrine hydrochloride, G,H13NO"
HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a volume containing 1.2 mg of Phenylephrine
Hydrochloride add, if necessary, sufficient water to produce
I mL and then add 0.05 mL of weahcopper sulfare ,00u.ion
and I mL of 5M sodium hydroxide; a violet colour is
produced. Add I mL of ether and shake; the ether layer
remains colourless.
B. In the Assay, the retention time of the principal peak in
the chromatogram obtainedwith solution (I) corresponds to
that in the chromatogram obtainedwith solution (2).

TESTS
Acidity or alkalinity
pH, 6.5 to 7.5, Appendix V L.

Osmolality
The osmolality of the injection is 300 to 400 mosmolJkg,
Appendix V N.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutionsin a mixture of
20 volumes of mobilephaseBand 80 volumes of mobile
phase A.
(I) Dilute a quantity of the injection, if necessary, to produce
a solutioncontaining 0.1% wlv of Phenylephrine
Hydrochloride.

(2) Dilute I volume of solution (I) to 20 volumes and then
further dilute I volume to 50 volumes.
(3) 0.1% wlv of phenylephrine hydrochloride for peak
idenrijication EPCRS (contains Ph Eur impurities C and E).

(4) Dilute I volume of solution (2) to 2 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 ern x 4.6 mm) packed
with oaadecy/Silyl silica Cdfor chromatography (1.8 urn)
(Zorbax Eclipse Plus CI8 is suitable) fitted with a stainless
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steel guard column (4 mm x 3 mm) packed with the same
material (Phenomenex is suitable).
(b) Use gradient elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 45°.
(e) Use a detectionwavelength of215 om.
(I) Inject 10 ~L of each solution.

MOBILE PHASE

lWobiIe phase A 10 volumes of aceronim"le RJ and
90 volumes of a pH 2.8 huller prepared by dissolving 3.25 g
of sodium octanesulfonate monohydrate in 1000 mL of water,
stirring for 30 minutes and adjusting the pH to 2.8 with
dilute phO$JJhoric acid.
Mobt7e phase B 10 volumes of the pH 2.8 buller and
90 volwnes of aceumitn"/e RJ.

TIme Mobile phaseA Mobile phase B Comment

(Minutes) (% vlv) (%vlv)

0-3 93 7 IsocraUc

3-13 93-)70 7-)30 lineargradient

13-14 70-)93 30->7 linear gradient

14-20 93 7 IsocraUc

When the chromatograms are recorded underthe prescribed
conditions the retention timeof phenylephrine is about
2.8 minutes; the relative retention of impurity C is about 1.3
and that of impurity E is about 3.6.

SYSTEM SUlTABIUTY

The test is not validunless:
in the chromatogram obtained with solution (I)J the
symmetry factor of the principal peak is not more than 1.9;
in the chromatogram obtained with solution (3)J the peak-to
valley ratiois at least 5 where Hp is the height above the
baseline of the peak due to impurity C andH v is the height
above the baseline of the lowestpoint of the curve separating
this peak from the peak due to phenylephrine.

LIMITS

Identify any peaks in the chromatogram 'obtained with
solution (I) corresponding to impurities C and E using
solution (3) and multiply the areas of these peaks by the
following correction factors: impurity C, 0.5; impurity E, 0.5.
In the chromatogram obtained with solution (I):

the area of anypeakcorresponding to impurity C or E is not
greater thanthe areaof the principal peakin the
chromatogram obtained withsolution (2) (0.1%of each);
the area of any other secondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.1%J;

the sum of the areas of aU the secondary peaks is not greater
than twice the area of the principal peakin the
chromatogram obtained with solution (2) (0.2%).

Disregard any peakwithan area less than me area of the
principal peakin the chromatogram obtained withsolution
(4) (0.05%).

ASSAY
Carryout the method for liquid chromatography,
Appendix ill D, usingthe following solutions.
(I) Dilute a volume of the injection containing 30 mg of
Phenylephrine Hydrochloride to 50 mL with water.
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(2) 0.06% wlv ofphenykphrine hydrochlonile BPCRS in woter.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped oCladecy/si/y1 silica gelfor chromatography
(5 urn) (Hypersil ODS is suitable).

(b) Use isocratic elution and me mobile phase described
below.

(e) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 273 om.

(I) Inject 20 ~L of each solution.

MOBlLE PHASE

0.10% w/vof sodium heptanesulfonate in a mixture of
2 volumes ofglacial acetic acid, 400 volumes of methanol and
600 volumes of water.

DETERMINATION OF CONTENT

Calculate the content of CgH13N02 IHCI in the injection
using the declared content of CgH13N02,HCl in
phenylephrine hydrochloride BPCRS.

STORAGE
Phenylephrine Inttacameral Injection should be protected
from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities C and E listed under
Phenylephrine Hydrochloride.

Phenytoin Capsules
Phenytoin Capsules from different manufacturers, whilst complying
wlih the requirements of the monograph} arenot interchangeable.

Action and use
Antiepileptic.

DEFINlTION
Phenytoin Capsules contain Phenytoin Sodium.

PRODUCTION
A suitable dissohition test is carried out to demonstrate the
appropriate release of Phenytoin Sodium. The dissolution
profile reflects the in vivoperformancewhich in rum is
compatible with the dosage schedule recommended by the
manufacturer,

Content of phenytoin sodium, CtsHuNzNaOz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the contents of the capsules containing
0.5 g of Phenytoin Sodium with 10 mL of water. Filter and
add 2M hydrochloric acid to the filtrate until a white
precipitate is formed, Centrifuge the precipitated mixture,
dissolve the residue in methanol) evaporate and dry at 105°
for 30 minutes. The infrared absorption spearumof the
residue, Appendix II A) is concordant with the reference
spectrum of phenytoin (RS 272).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in the mobile
phase.
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(1) Mix with the aid of ultrasound a quantity of the contents
of the capsules containing 50 mg of Phenytoin Sodium with
30 mL of mobile phase and dilute to SO mL.
(2) Dilute I volume of solution (I) to 100 volumes. Dilute
1 volume to 5 volumes.

(3) 0.1 % wlv of phenytoin for system suiMbility EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped OCladecy/si/yi siliulgelfor chromatography
(5 pm) (YMC Pack ODS AQ 18 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 DID.

(I) Inject 20 ul, of each solution.

(g) Allow the chromatography to proceed for 4 times the
retention time of phenytoin.

MOBILE PHASE

200 volumes of methanol) 350 volumes of aatoninile Rl and
450 volumes of 0.05M ammonium dihydrogen ol1hophosphate,
adjusted to pH 2.5 with onhophosphoric acid.

When the chromatograms are recorded under the prescribed
condition the retention times relative to phenytoin (retention
time about 4 minutes) are: impurity C, about 05;
impurity D) about 0.6; impurity E) about 0.8, impurity A)
about 3.2 and impurity B) about 3.8.

SYSTEM SUITABIUTY

The test is not valid unless: in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity D and impuriry E is at least 3.5;

the signal-to-noise ratio of the principal peak in the
chromatogram obtained with solution (2) is at least 40.

UMITS

Identify any peaks in the chromatogram obtained with
solution (I) corresponding to impurity D and impurity E
using the chromatogram obtained with solution (3). Multiply
the area of these peaks by the corresponding correction
factors: impurity D) 1.7 ~~ impurity E) 1.4.

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity E is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any oilier secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder the contents of 20 capsules. Carry out the
method for liquidchromatography, Appendix ill D) using the
following solutions in the mobile phase.

(I) Mix with the aid of ultrasound a quantity of the capsule
contents containing 50 mg of Phenytoin Sodium with 30 mL
of mobile phase, dilute to 50 mL and filter. Further dilute
1 volume to 10 volumes.

www.webofpharma.com



111-1184 Phenytoin Preparations

(2) 0.01 % wlv of phenyUJin sodium BPCRS.

(3) 0.1% wlv of phenytoin/orsystemsuitability EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM smTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due (0

impurity 0 and impurity E is at least 3.5.

DETERMINATION OF CONTENT

Calculate the content of CI5HIIN~a02in me capsules
from the chromatograms obtained and using the declared
content of ClsHIIN2Na02 in phmylOinsodium BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Phenytoin Sodium.

Phenytoin Injection
Action and use
Antiepileptic.

DEFINITION
Phenytoin Injection is a sterile solution containing 5% wlv of
Phenytoin Sodium in a mixture of 40% vlv of Propylene
Glycol and 10% vlv of Ethanol in Water for Injections.

The injeetion annplies with the- requirements statedunder
Paren..ralPreparations and Wlih !he/oIlowing requirements.

Content of phenytoin sodium, CUHllNzNaOz
4.75 to 5.25% wlv.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
To 6 g of the injection, add 25 mL of waterand extract with
successive quantities of 50, 30 and 30 mL of ethylacetate,
shaking each extract thoroughly for 1 minute, allowing to
stand for 5 minutes and agajn shaking for 1 minute before
separatingthe solvent. Wash each. extract by sl1.aki[lg
thoroughly for 1 minute ~ith the same i5 mL oJwater, filter
the extracts successively and wash the filter with 10 mL of
ethyl acetate. Combine the ethyl acetate washing and extracts,
evaporate the solvent and dry the residue to constant weight
at 105°. The infrared absorption spearum of the residue,
Appendix II A, is concordant with the reference spectrum of
phenytoin (RS 272).

TESTS
Alkalinity
pH, 11.5 to 12.1, Appendix V L.

Weight per mL
1.025 to 1.035 g, Appendix V G.

Related substances
Canty out the method for liquid chromaUJgraphy,
Appendix mD, using me following solutions in the mobile
phase.

(I) Dilute I mL of the injection to 50 mL.
(2) Dilute I volume of solution (I) to 100 volumes. Dilute
J volume to 5 volumes.

(3) 0.1 % wlv of phenytoin/orsystemsuitability EPCRS.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped octadocyisiiyf silica gelfur chromatography
(5 urn) (YMC Pack ODS AQ 18 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 4 times the
retention time of phenytoin.

MOBILE PHASE

200 volumes of methanol, 350 volwnes of €Uetonitri/e Rl and
450 volumes of 0.05.\1 ammonium dihydrogen orthophosphate,
adjusted to pH 2.5 with orrhophosphoric acid.
When the chromatograms are recorded under the prescribed
condition the retention times relative to phenytoin (retention
time about 4 minutes) are: impurity C, about 0.5;
impurity D, about 0.6; impurity E, about 0.8, impurity A,
about 3.2 and impurity B, about 3.8.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtained with solution (3), the resolution
between the peaks due to impurity D and impurity E is at
least 3.5;

the signal-to-noise ratio of the principal peak in the
chromatogram obtained with solution (2) is at least 40.

UMITS

Identify any peaks in the chromatogram obtained with
solution (I) corresponding to impurity 0 and impurity E
using the chromatogram obtained with solution (3). Multiply
the area of these peaks by the corresponding correction
factors: impurity D, 1.7 and impurity E, 1.4.
In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity E is not
greater than 1.5 times the area of me principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any other secondary jmlk is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any seamdary jmJks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peak with an area less than half the area of me
principal peak in the chromatogram obtained with solution
(2) (0.1%).

Ethanol and propylene glycol
Canty out the method fur gaschromatography,
Appendix III B, using a solution containing 2% vlv of
melhanol and 4% vlv of ethylene glycol in warer as the internal
standard.

(I) To 5 mL of the injection, add 50 mL of the internal
standard and dilute to 100 mL with water.

(2) Dilute 5 mL of the injection to 100 mL with water.

(3) Equal volumes of the internal standard and a solution
containing 1% vlv of echanol and 4% wlv of propylene glycol in
water.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica capillary column (30 m x 0.53 mm)
bonded with a film (l pm) of polyethylene glycol (Stabilwax is
sulrable).
(b) Use helium as the carrier gas at 5 mL per minute.

(c) Use the gradient conditionsdescribed below.
(d) Use an inlet temperature of 240°.

(e) Use a flame ionisation detector at a temperature of 250°.

(I) Inject 0.2 !tLof each solution.

(g) Use a split ratio of I: IO.

When the chromatograms are recorded under the prescribed
conditions the retentions relative to ethyleneglycol are:
methanol} about 0.27; ethanol, about 0.32 and propylene
glycol, about 0.98.

SYSTEM SUITABILITY

Inject solution (3) six times. The test is not valid unless the
relative standard deviation of the areas of the peaksdue to
ethanoland propylene glycol is at most 2.0% foreach.
The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaksdue [0

methanol and ethanol is at least 5.0 and the resolution
between the peaksdue to propylene glycol and ethylene
glycol is at least 5.0. .

LIMITS

Calculate the ratioof the area of the peakdue to ethanol to
the area of the peakdue to methanol and the ratioof the
area of thepeakdue to propylene glycol to the area of the
peakdue to ethylene glycol from the chromatogram obtained
with solution (3).

In the chromatogram obtained with solution (1):

the contentof ethanol is not less than9.0% vlv and not
greater than 11.0% vtv;
the contentof propyleneglycol is not less than 37.0% vlv

. and not greater than 43 ..Q.%vlv,

ASSAY
Carry out the method for liquid chromarography,
Appendix ill D, using the following solutions in the mobile
phase.
(I) Dilute 1 weighed volume of the injection to 50 volumes.
Further dilute I volume to 10 volumes.
(2) 0.01% wlv ofphenytoin sodium BPeRS.
(3) 0.1 % wlv of phenytoinforsystem suitability EPeRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solurion (3), the resolution between the peaksdue to
impurity D and impurity E is at least3.5.

DETERMINATION OF CONTENT

Determine the weight per mL of the injection, Appendix V G,
and calculate the content of Cl5HllNzNaOz weight in
volume usingthe declared content of C15:H IlNzNaOz in
phenytoin sodium BPeRS.

Time (Minutes)

....
4-16

16-21

Temperature

50"
50"-1>230°

2300

Conunent

Isothermal

linear gradient
isothennal

STORAGE
Phenytoin Injection should be protected from light. Solutions
in which a haziness Or precipitate develops should not be
used.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underPhenytoin Sodium.

Phenytoin Oral Suspension
Pheny.,in OralSuspensions from different manufacturers, whiut
complying with the requirements of the monograph, are not
interchangeable.

Action and use
Antiepileptic.

DEFINITION
Phenytoin Oral Suspension is a suspension of Phenytoin in a
suitable flavoured vehicle.
TIre oralsuspension complies Wlih the requirements stated under
OralLiquids and with thefollowing requirements.

Content of phenytoin, CuHnN'lOz
90.0 to 110.0%oCthestated amount.

IDENTIFICATION
To a quantity of the oralsuspension containing 0.2 g of
Phenytoin add 10 mL of 2M hydroehloric acidand 15 mL of
water, extract with three 50-mL quantities of a mixture of
3 volumes of chlarofonn and I volume of propan-2-ol and
evaporate the combined extracts to dryness. Dry the residue
at 105° for 1 hour, cool and dissolvein a mixture of 3 rnL of
1M sodium hydroxide and 50 mL of water with the aid of
gentle heat. Cool and pass a current of carbon dioxide through
the solution untilprecipitation of phenytoin is complete.
Filter through a sintered-glass filter (ISO 4793, porosity
grade4, is suitable), washthe residue with two 10-mL
quantities of water and dry at 1050 for 2 hours. The infrared
absorption spectrum, Appendix II A, of the residue is
concordant with the reference spectrum of phenytoin (RS 272).

TESTS
ACiditY
pH, 4.5 '0 5.5, Appendix V L.

Related substances
Carry out the method for liquid chroma"graphy,
Appendix ill D, using the following solutions in the mobile
phase.
(I) Add 5 mL of water and 2 mL of 2Mhydrochloric acid to a
quantity of the oralsuspension containing 30 mg of
Phenytoin,mix well and extract with five zo-ml, quantities of
diethyl ether. Combine the etherextracts, wash with three
10-mL quantities of water, evaporate to dryness and dissolve
the residuein 30 mL
(2) Dilute I volume of solution (I) '0 100 volumes. Dilute
1 volume to 5 volumes.
(3) 0.1 % wlv of phenytoin for system Sln'tability EPeRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octade<y/si/yl silica gelfor chromatography
(5 urn) (YMC Pack ODS AQ 18 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
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(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 run.

(I) Inject 20 ~L of each solution.

(g) Allowthe chromatography to proceed for 4 times the
retention time of phenytoin.

MOBILE PHASE

200 volumes of methanol, 350 volumes of acetonitrile R/ and
450 volumes of O.OSM ammonium dihydrogen ortlwphosphau,
adjusted to pH 2.5 with ort/wphosphori< acid.
When the chromatograms arerecorded underthe prescribed
condition the retentiontimes relative to phenytoin (retention
time about 4 minutes) are: impurity C, about 0.5;
impurity D, about 0.6; impurity E, about 0.8, impurity A,
about 3.2 and impurity B, about 3.8.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtainedwith solution (3), the resolution
betweenthe peaksdue to impurity D and impurity E is at
least 3.5;
the signol-to-noise ratio of the principal peakin the
chromatogram obtainedwith solution (2) is at least40.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (I) corresponding to impurity D and impurity E
using the chromatogram obtained with solution (3). Multiply
the area of these peaks by the corresponding correction
factors: impurity D, 1.7 and impurity E, 1.4.
In the chromatogram obtained with solution (1):
the area of any peakcorresponding to impurity E is not
greater than 1.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.3%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

thesum of the areas of any secondary peaks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peakwith an arealess thanhalf the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix In D, using the following solutions in the mobile
phase.

(I) Add 5 mL of woW and 2 mL of 2Mhydrochlori< acid to a
weighed quantity of the oral suspension containing 30 mg of
Phenytoin, mixwell and extract with five 2G-mL quantities of
diethyl ether. Combine me ether extracts, wash with three
10-mLquantities of water, evaporate to dryness and dissolve
the residue in 30 mL of mobile phase. Further dilute
1 volume to 10 volumeswith mobile phase.
(2) 0.01% wlv ofpmnywin sodium Bl'CRS.
(3) 0.1% wlv ofphenywinfor system suitability EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

2022

SYSTEM SUITABILITY

The test is not vaHd unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to
impurity D and impurity E is at least 3.5.

DETERMINATION OF CONTENT

Determine the weight per mL of me oralsuspension,
Appendix. V G, and calculate the content of C15:HuN202
weight in volume, using the declared content of
Ct,HIIN,NaO" in phenywin sodium BPCRS. Each mg of
Cl~IlN2Na02 is equivalent to 0.920 mg of ClsHnN202.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underPhenytoin.

Phenytoin Tablets
Phenywin Tablets from different manufacturers, whitst CQmplying
wlih the requirements of themonograph, arenot interchangeable.

Action and use
Antiepileptic.

DEFINITION
PhenytoinTablets containPhenytoin Sodium. They are
coated.

The tablets comply with therequirements statedunder Tablets and
with thefollowing requirements.

PRODUCTION
A suitable dissolution test is carried out to demonstrate me
appropriate release of Phenytoin Sodium.The dissolution
profile reflects the in vivoperformance which in tum is
compatible with the dosage schedule recommended by the
manufacturer.

Content of phenytoin sodium, CtsHl1NzNa02
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.1 g of
PhenytoinSodium with 20 mLof water,filter, acidify with
2M hydrochloric acidand extract with chloroform. Wash the
chloroform extract with water,dry-with anhydrous sodium
sulfare and evaporate to dryness. The infrared absorption
spectrum of the residue) Appendix Il A, is concordant with
the lYjerena sp«trUm of phenytoin (RS 272).

TESTS
Related substances
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutionsin the mobile
phase.
(I) Mix with the aid of ultrasound a quantity of powdered
tablets containing 50 mg of Phenytoin Sodium with 30 mL
and dilute to 50 mL.

(2) Dilute 1 volume of solution (I) to 100 volumes. Dilute
1 volume to 5 volumes.
(3) 0.1 % wlv of phenywin for system suitability EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-eapped octadecylsilyl silica gelfor chromawgraphy
(5 J1D1) (YMC Pack ODS AQ 18 is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
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(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 nm.

(I) Inject 20 ~L of each solution.

(g) Allowthe chromatography to proceed for 4 times the
retention time of phenytoin.

MOBILE PHASE

200 volumes of methanol, 350 volumes of auuminileRl and
450 volumes of O.05M ammonium dihydrogen onhophosptuue,
adjusted to pH 2.5 with onhophosphotic acid.

When the chromatograms are recorded under the prescribed
condition the retention times relative to phenytoin (retention
time about 4 minutes) are: impurity C, about O.5j
impurity D, about 0.6; impurity E, about 0.8, impurity A,
about 3.2 and impurity B, about 3.8.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtained with solution (3), the resolution
between the peaksdue to impurity D and impurity E is at
least 3.5;

the signal-to-noise ratio of the principal peakin the
chromatogram obtainedwith solution (2) is at least 40.

LIMITS

Identify any peaksin the chromatogram obtained with
solution (1) corresponding to impurity D and impurity E
using the chromatogram obtained with solution (3). Multiply
the area of thesepeaks by the corresponding correction
factors: impurity D, 1.7 and impurity E, 104.

In the chromatogram obtained with solution (1):
the area of any peak corresponding to impurity E is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any other secondary peakis not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
2.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.5%).

Disregard anypeak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weighand powder20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions in the mobile phase.
(I) Mix, with the aid of ultrasound, a quantity of the
powdered tablets containing 50 mg of Phenytoin Sodium
with 30 ml., dilute to 50 mL and filter. Further dilute
1 volwne to 10 volumes.
(2) 0.0 I% wlv of phenytoin sodium BPCRS.
(3) 0.1% wlv of phenywinfor sysrem suitabjJily EPCRS.

CHROMATOGRAPHIC CONDITIONS

The "chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between thepeaks due to
impurity D and impurity E is at least3.5.
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DETERMJNATIQN OF CONTENT

Calculate the content OfCl5HIIN2Na02 in the tablets from
the chromatograms obtained and using me declared content
of CIsHIIN2Na02 in phenytoin sodium BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include thoselistedunderPhenytoin Sodium.

Pholcodine Linctus
Pho1codine Oral Solution

Action and use
Opioid receptor agonist; cough suppressant.

DEFINITION
Pho1codine Linctus is an oralsolution containing 0.1% wlv of
Pholcodine and 1% w/v of Citric Acid Monohydrate in a
suitable flavoured vehicle.
Thelinctus complies with the requirements stauel under Oral
Liquids and with mefoUl1IOing requirements.

Content of pholcodlne, Cz,H,oN,O.,H,O
0.090 to 0.110% wlv.

IDENTIFICATION
To 20 mL add 20 mL of water, make alkaline to litmuspaper
with 5M ammonia, extract with two 20-mL quantities of
chlorofonn, washing each extract with 5 mL of waler) drythe
combined extracts with anhydrous sodium sulfate, filter and
evaporate to dryness. Ifnecessaryadd 0.1 mL of ether and
scratch the side of thevesselwith a glassrod to induce
crystallisation. The crystals, dried at a pressure not exceeding
2 kPa, complywith thefollowing tests.
A. The infrared absorption spectrum, Appendix II A, is
concordant with the reference spectrum of pho1codine
(RS Z73).

B. The lightabsorption, Appendix II B, in the range 230 to
350 run ofa 0.01% wlv solution in O.OIM sadium hydroxide
exhibits a maximum onlyat 284 run.
C. Dissolve the remainder of the crystals in 1 mL of sulfuric
acidand add 0.05 mL of ammonium molybdare-m/func acid
solutUm; a pale blue colour is produced. Wann gently; the
colour changes to deep blue. Add 0.05 mL of 2M njtri< acid;
the colourchanges to brownish red.

ASSAY
To 50 g add sufficient 5M ammonia to makethe solution
alkaline to litmus paper and extract with four25-mL
quantities of chluro/onn, washing each extract with the same
5 mL of walei'. Combine the extracts and evaporate until the
volume is reduced to 15 mL. Carry out Method I for non~
aquwustitration, Appendix Vill.A) using o. 02M perchlon'c acid
VS as titrant and quinaldine redsolution as indicator. Each mL
of O.OZM perchlaric acid VS is equivalent to 4.165 mg of
C2,H,oN,O.,H20. Determine the weight per mL of the
Iincrus, Appendix V G, and calculate the contentof
Ct:J-I3oN204,H20) weight in volume.

STORAGE
Pholcodine Linctus should be protected from light.
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A suitable antimicrobial preservative may be included.

FormulaB

The composition' of two established formulations is described
below.

Formula A

A suitable antimicrobial preservative may be included.
Theenema complies with the requirements stated under Rectal
Preparations and with thefollowing requirements.

Content of sodium dihydrogen phosphate dihydrate,
NaH2PO.,2H20

Fonnula A: 15.2 to 16.8% w/v; Fonnula B: 9.5 to 10.5% wlv;
any other fonnulation: 95.0 to 105.0% of the stated amount.

Content of dlsodlum hydrogen phosphate
dcdecehydrate, NazHPO..,12H zO
Formula A: 5.6 to 6.4% wlv; Fonnula B: 7.5 to 8.5% wlvj any
other fonnulatWn: 95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Yields thereactions characteristic of sodium sa/IS,
Appendix VI.
B. Yields the reactions characteristic of phosphaus,
Appendix VI.

TESTS
Clarity and colour of solution
The enema being examined is clear, Appendix N A, and
colourless, Appendix IV B, Method II.

Acidity
pH, 5.0 to 6.2, Appendix V L.

ASSAY
For sod.um dihydrogen phosphate dihyd....te
To 20 mL add 80 mL of waterand 25 g of sodium chloride
and titrate with O.5M sodium hydroxide VS using
phenolphthalein solution RI as indicator. Bach mL of O.5M
sodium hydroxide VS is equivalent to 78.00 mg of
NaH2PO.,2H20.

For disodium hydrogen phosphate dodecahydrate
Titrate 50 mL with O.5M hydrochloric acid VS using 2 mL of
a mixture of 4 volumes of bromocresol green solution and
1 volumeof methyl redsolution as indicator and titrating to
the colour indicative of pH 4.4. Each mL of O.5M hydro<hloric
acid VS is equivalent to 179.0 mg of Na2HPO.,12H20.

LABELLING
The label states (1) where appropriate) that the enema is
Formula A or Formula B; (2) for any formulation other than
Formula A or BJ the content in termsof the amountor
equivalent of Sodium Dihydrogen Phosphate Dihydrate .and
Disodiwn Hydrogen Phosphate Dodecahydrate.

Strong Pholcodine Linctus
StrongPholcodine Oral Solution

Action and use
Opioid receptor agonist, cough suppressant.

DEFINITION
Strong Pholcodine Linctusis an oral solution containing
0.2% wlv of Pholcodine and 2% wlv of Citric Acid
Monohydrate in a suitable flavoured vehicle.
The linauscomplies with the requirements suuedunder Oml
Liquids andwith the fo/lowing requirements.

Content of pholcodine, C2:JIloN'204,HzO
0.180 to 0.220% w/v.

IDENTIFICATION
To 10 mL add 20 mL of water, make alkaline to litmuspaper
with 5M ammonia, extract with two 15-mL quantities of
chloroform, washingeach extract with 5 mL of water, dry the
combined extracts with anhydrous sodium sulfate, filter and
evaporate to dryness. If necessary add 0.1 mL of elher and
scratch the side of the vessel witha glassrod to induce
crystallisation. The crystals, dried at a pressure not exceeding
2 kPaJ comply with the following tests.
A. The infrared absorption spectrum, Appendix II A, is
concordant with the reference spectrum of pholcodine
(RS 273).

B. The lightabsorption, Appendix II B, in the range 230 to
350 om of a 0.01% wlv solution in O.OIM sodium hydroxide
exhibits a maximum only a~ 284 nm.
C. Dissolve the remainder of the crystals in 1 mL ofsulftaic
acidand add 0.05 mL of ammonium molybdare-sulfuric acid
solution; a pale blue colour is produced. Warm gently; the
colour changes to deep blue. Add 0.05 mL of 2M nitric add;
the colour changes to brownish red.

ASSAY
To 25 g add sufficient 5M ammonia to makethe solution
alkaline to litmuspaper and extract with four 25-mL
quantities of chlorofonn, washing each extract with the same
5 mL of water. Combine the extracts and evaporate until the
volume is reduced to 15 mL. Carry out Method I for non
aqueous titration, Appendix VITI A, using O.02M perdJlon'c acid
VS as titrant and quinaldine redsolUlwn as indicator. Each rnL
of O.02M perchloric acid VS is equivalent to 4.165 mg of
C"H,oN20.,H20. Determine the weight permL of the
linctus,AppendixV G, and calculate the content of
C23H3oN204,H20J weight in volume.

STORAGE
Strong Pholcodine Linctus should be protected from light.

Phosphates Enema
Sodium Phosphates Enema
Phosphates RectalSolution

DEFlNITION
Phosphates Enema is a reaal solution containing suitable
quantities of eitherSodium Dihydrogen Phosphate, Sodiwn
Dihydrogen Phosphate Monohydrate, Sodium Dihydrogen
Phosphate Dihydrate or Phosphoric Acid and either
Disodium Hydrogen Phosphate, Disodium Hydrogen
Phosphate Dodecahydrate or Disodium Hydrogen Phosphate
Dihydrate in freshly boiled and cooled Purified Watet.
A suitable antimicrobial preservative maybe included.

Sodium Dihydrogen Phosphate Dihydrate
Disodium Hydrogen Phosphate Dodeeahydrate
Purified Water. freshly boiled and cooled

Sodium Dihydrogen Phosphate Dihydrate
Disodium Hydrogen PhosphateDodecahydrate
Purified Water. freshly boiled andcooled

160 •
60.
Sufficientto produce
1000 mL

100 g
80.
Sufficientto produce
lOOOmL
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Phosphate Oral Solution
NOTE: This monograph has been deudoped to cover unlicensed
formulations.

DEFINITION
Phosphate Oral Solution contains Disodiwn Hydrogen
Phosphate Dihydrate and Phosphoric Acid in Purified Water.

The oralsolution complies withthe requirements statedunderOral
Liquids and W1ih thefollowing requirements. Where appropriate,
theoralsolution also complies with the requirements scaled under
Unlicensed Medicines.

Content of phosphoric acld, H3P04

95.0 to 105.0% of the stated amount.

Content of total phosphate, calculated as P04
95.0 to 105.0% of the stated amount.

Content of sodium, Na
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Yields the reactions characteristic of sodium salts,
Appendix VI.

B. Yields the reactions characteristic of phosphates,
Appendix VI.

TESTS
Acidity
pH, 2.6 to 3.0, Appendix V L

ASSAY
For phosphoric acid
To a volume of the oral "Solution containing 1.4 g of
Phosphoric Acid add 80 mL of waterand 25 g of sodium
chloride. Titrate with O.5M sodium hydroxide VS using
phenolphthalein solution Rl as indicator.

Each mL of O.5M sodium hydroxide VS is equivalent to
24.5 mgofH~O•.

For total phosphate
Dilute a volume of the oral solution containing 10 mmol of
phosphate (PO.,) to 1000 mL with water, dilute 25 mL of
this solution to 1000 mL with water. To 15 mL of the
resulting solution add 8 mL of 1M sulfuric acid, 2 mL of
ammoniummolybdate solution and 4 mL of methylaminophenol
sulfite reagent; mix and allow to stand for 15 minutes.
Add sufficientwater to produce 50 mL, mix, allow to stand
fo.r a further 15 minutes and measure the absorbance of a
1 em layer of the resulting solution at 730 nrn,
Appendix 11 B.

Calculate the content of total phosphate, P0-4J in the oral
solution from a calibration curve obtained from a series of
reference solutions prepared in the following manner.
Dissolve 1.42 g of anhydrous disodium hydrogen orthophosphate,
previously dried at 1050 for 3 hours, in 1000 mL of water
and dilute 10 mL of this solution to 250 mL with waterto
produce a solution containing 0.0038% wlv (0.4 mmol per
litre) of phosphate (PO.,). To separate 5, 10, 15,20 and
25 mL volumes of this solution add 8 mL of 1M sulfuric acid,
2 mL of ammonium molybdate solution and 4 mL of
methylaminophenol-sulfite reagent, mix and allow to stand for
15 minutes. Add sufficient water to produce 50 mL, mix,
allow to stand for a further 15 minutes and measure the
absorbance of a 1 em layer of the resulting solution at
730 run, Appendix II B.

For sodium
Prepare a suitable dilution in water and determine by atomic
emission spectrophotometry, Appendix II D, Method I,
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measuring at 589 om. Calculate the content ofNa by
comparing the result with mat obtained from a solution
prepared by dissolving suitable quantities of orthophosphonc
acidand anhydrous disodium hydrogen orthophosphate in
sufficient waterto produce a solution of the same expected
concentration as me diluted preparation being examined.

LABELLING
The label states (I) the strength as a percentage wlv of
Phosphoric Acid and of Disodium Hydrogen Phosphate
Dihydrate; (2) the approximate concentration of phosphate
ions (PO!, in millimoles (mmol) per mL

Phytomenadione Injection
Action and use
Vitamin K analogue.

DEFINITION
Phytomenadione Injection is a sterile preparation of
Phytomenadione in Water for Injections.

The injection complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of phytomenadione, C3lH460Z

90.0 to 115.0% of the stated amount.

CHARACTEmSTICS
A clear to slightly opalescent liquid when maintained at a
temperature below 25°.

IDENTIFICATION
A. Dilute with absolute ethanol to produce a solution
containing 0.01% wlv ofPhytomenadione. The light
absorption of the solution, Appendix ITB) in the range 230 to
350 run exhibits a maximum at 328 om and a minimum at
292 run.
B. Dilute a quantity of the solution used in test A with
absolute ethanol to produce a solution containing 0.001 % wlv
of Phytomenadione, The lightabsorption of the solution)
Appendix II B, in the range 230 to 350 run exhibits maxima
at 245, 249, 263 and 271 run and minima at 256 nm and
266 run.

TESTS
Acidity or alkalinity
pH, 5.0 to 7.5, Appendix V L.

ASSAY
Carry out the following procedure in subdued light. Carry
out the method for liquidchromatography) Appendix m D)
using the following solutions.

(1) Dilute a volume of me injection containing 10 mg of
Phytomenedione with sufficient of the mobile phase to
produce 100 mL

(2) 0.01% wlv ofphy",menadione BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4 mm) packed
with oaadecylsiJyI silica gelfor chromatography (5 pm)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of254 om.
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(f) Inject 20 ~L of each solution.

MOBILE PHASE

5 volwnes of waterand 95 volumes of ethanol (96%).

DETERMINATION OF CONTENT

Calculate the content of C31H460Z in the injection using the
declared content of C31H460Z in phyromenadione BPCRS.

STORAGE
Phytomenadione Injection deteriorates on exposure to light
and should be stored in the dark. It should not be allowed to
freeze.

LABELLING
The label states that the injection should not be used if
separation has occurred or if oil droplets have appeared.
When vitamin K1 injection is prescribed or demanded,
Phytomenadione Injection shall he dispensed or supplied.

Phytomenadione Tablets
Action and use
vitamin K analogue.

DEFINITION
Phytcmenadione Tablets contain Phytomenadione.
The tablets romply with the requirements statedunderTablets and
with 'he following requirements.

Content of phytomenadione, C31H.a60Z
90.0 to 110.0% of the stated amount.

IDENTIFICATION
Shakea quantity of the powdered tablets containing 50 mg
of Phytomenadione with 50 mL of absolute ethanol for 1 hour,
allow to stand and dilute 5 mL of the clearsupernatant
liquid to 50 mL with absohue ethanol. The ligh,absorption of
the resulting solution, AppendixITB, in the range 230 to
350 nm exhibits a maximum at 328 run and a minimum at
292 run. Dilute a suitable volume of the solutionwith
sufficient absolure ethanol to produce a solution containing
0.001 % wlv of Phytomenadione. The ligh'absorption of this
solution, in the range 230 to 350 run, exhibits maxima at
245, 249, 263 and 271 nm and minima at 256 nm and
266 nm.

TESTS
Disintegration
The requirement for Disintegration does not apply to

Phytcmenedione Tablets.

Menadione
Carry out the following procedure in subdued light. Carry
out the method for thin-layer ,hromawgraphy, Appendix ill A,
using the following solutions.
(I) Disperse a quantity of the powdered tablets containing
50 mg of Phytomenadione in 5 mL of absolute ethanol with
the aid of ultrasound for 5 minutes, add 15 mL of 2,2,4
trimethylpentane, shakefor 1 minute, centrifuge and use the
supernatant liquid.
(2) 0.0025% w/v of menadione in 2.4,4-tr;methylpentane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelPm (Mesck silica gel 60 F Z54

plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 50 ~L of each solution.
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(d) Develop the plate to 15 em,

(e) Afterremoval of the plate, allow it to dry in airand
examine under ultraviolet light (254 nm).

MOBILE PHASE

1 volumeof methanol, 20 volumes of ether and 80 volwnes of
cydohexane.

LIMITS

Any secondaty spotcorresponding to menadione in the
chromatogram obtainedwith solution (1) is not more intense
than the spot in the chromatogram obtained with solution (2)
(1%).

ASSAY
Weigh and powder 20 tablets. Carry out the following
procedure in subdued light. Carry out the method for liquid
chromawgraphy, Appendix ill D, using the following
solutions.
(I) Add 5 mL of 0.5M ammonia to a quantity of the
powdered tablets containing 10 mg of Phytomenadione and
mix with the aid of ultrasound for 5 minutes. Add 90 mL of
ethanol (96%) and mix with the aid of ultrasound for
10 minutes.Shakefor 10 minutes,add sufficient elhatwl
(96%) to produce 100 mL, centrifuge and use the clear
supernatant layer.
(2) 0.01% wlv of PhYtomenadione BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4 mm) packed
with octade<;ylsilyl siJka gelfor chromatography (5 ~)
(Spherisosb ODS I is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of 254 nm.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

5 volumes of waler and 95 volumes of ethanol (96%).

DBTERMINATION OF CONTENT

Calculate the content of C31H.602 in .the tablets. using the
declared content of C3lH..Oz in phytomenadione BPCRS.

LABELLING
The labelstates that the tabletsshould be chewed before
swallowing or allowed to dissolveslowly in the mouth.
When vitamin K1 tablets areprescribed or demanded,
Phytomenadione Tablets shall be dispensed or supplied.

Pilocarpine Hydrochloride Eye Drops
Action and use
Cholinoceptor agonist; treatment of glaucoma.

DEFINITION
Pilocarpine Hydrochloride Eye Drops area sterile solution of
Pilocarpine Hydrochloride in Purified Water.
The~ drops romply with the requirements statedunder Bye
Preparations and with thefollowing requirements.

Content of pilocarpine hydrochloride, C l1H..,NzOz,HCI
90.0 to 110.0% of the stated amount

www.webofpharma.com



2022

IDENTIACAnON
To a volumecontaining 10 mg of Pilocarpine Hydrochloride
add 0.1 mL of 1Msuiluric ac-id, 1 mL of hydrogen peroxide
soluuon (20 vol), I mL of toluene and 0.05 mL of potassium
chromate solution, shake well and allow to separate.
The toluene layer is bluishviolet and the aqueous layer
remains yellow.

Pilocarpic acid
Carry out the method for liquidchromarography,
Appendix ill D, using 20 ~L of each of the following
solutions. For solution (1) dilute a suitable volumewith water
to produce a solution containing 0.080%wlvof Pilocarpine
Hydrochloride. FOI solution (2) dilute 2 volumesof solution
(I) (0 25 volumes with water. For solution (3) dissolve
8.0 mg of pilocarpine mirate BPCRS in 10 mL of
O.0025M sodium hydroxide) heat in a boiling water bathfor
30 minutes and cool.

The chromatographic procedure may be carried out using
(a) a stainless steel column (15 em x 4.6 mm) packed with
end..apped oc'ade<y/si/y/ silica gelfor chromatography (5 urn)
(Hypersil ODS is suitable), (h) as the mobile phase a mixture
of 55 volwnes of methanol, 60 volumes of acetonitrile and
885 volumes of 0.002M ..tmburylammonium dihydrogen
orrhophosphaze, the pH of the mixture being adjusted to 7.75
using 6M ammonia, with a flow rateof 1.2 mL perminute
and (c) a detection wavelength of 220 nm. Record me
chromatogram of solution (1) for twice the retention timeof
the main peak.

The test is not valid unless the chromatogram obtained with
solution (3) closelyresembles the reference chromatogram
supplied with paocarpine nirra.. BPCRS.

In the chromatogram obtained with solution (I) the area of
any peakcorresponding to pilocarpic acid is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (8%).

ASSAY
Use MethodA for eye drops that contain less than 1% wlv of
Pilocarpine Hydrocbloride and in which benzalkonium
chloride is used as an antimicrobial preservative, For other
eye drops use MethodB.
A. To 2 mL in a stoppered flask add 5 mL of mixed
phospha.. buffer pH 10, 5mL of chloroform and 0.1 mL of
bromophenol blue sohnion. Titrate slowly with O.OIM sodium
lelrapheny/borate VS, shaking well between successive small
additions, until the chloroform layer becomescolourless.
Using a further 2 mL of the eye drops,carry out the
procedure described under Method B beginning at the words
'add 5 mL of acera.. blf!fer pH 3. 7 ...'. The difference
between the titrations at pH 3.7 and pH 10 represents the
amount of sodiumtettaphenylborate required.
B. Dilute if necessary with waler to produce a solution
containing 1% w/v of Pilocarpine Hydrochloride. To 2 mL
add 5 mL of acera" blf!fer pH 3.7 and 15 mL of
O.OIM sodium retmpheny/bora.. VS, mix and allow to stand for
10 minutes. Filter, wash the container and filter with 5 mL
of water, combine the filtrate and washings and titrate with
0.005M cerylpyn'dinium chloride VS using 0.5 mL of
bromophenol blue solution as indicator. Repeatthe operation
without the preparation being examined. The difference
between the titrations represents the amountof sodium
tetraphenyiborare required.
Each mL ofO.OlM sodium letraphenylborale VS is equivalent
to 2.447 mg of CllH•.,N,O"HCI.

Pilocarpine Prepararions 111-1191

Pilocarpine Nitrate Eye Drops
Action and use
Cholinoceptor agonist; treatment of glaucoma.

DEFINITION
Pilocarpine Nitrate Eye Drops area stenle solution of
Pilocarpine Nitrate in Purified Waler.
The eye drops complywi,h the requirements srared under Eye
Preparations and with thefollowing requirements.

Content of pilocarpine nitrate, CllHl~202,HNOJ
90.0 to 110.0% of the stated amount.

IDENTIACATION
Evaporate to dryness a volumecontaining 20 mg of
Pilocarpine Nitrate on a water barb and heat for 1 hour at
1050

• The infrared absorption spectrum of me residue,
Appendix II A, is concordant with the reference spearum of
pilocarpine nitrate (RS 274).

TESTS
Acidity
pH 3.0 to 5.5, Appendix V L.

PlIocarpic acid
Carry out the method for liquidchromalography,
Appendix m D, using the following solutions.
(I) Dilute a suitablevolume withwater to produce a solution
containing 0.080% wlv of Pilocarpine Nitrate.
(2) Dilute I volume of solution (I) to 25 volumes with waur.
(3) Dissolve 8.0 mg of pilocarpine nitrote BPCRS in 10 mL of
0.0025M sodium hydroxia., heat in a boiling water bath for
30 minutes and cool (pilocarpic acid is produced).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 rnm) packed
with end..appedOCUlde<y/si/y1 silica gelfor chromatography
(5 prn) (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.2 mL perminute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of220 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography of solution (I) to proceed for
twice the retention time of the mainpeak.

MOBILE PHASE

55 volumes of methanol, 60 volumes of acetonitrile and
885 volumes of 0.002M retmbu,ytammonium dihydrogen
onhophospha.., the pH of the mixture being adjusted to
pH 7.75 using 6Mammonia.

SYSTEM SUITABIliTY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the reference chromatogram
supplied with pilocarpine nittate BPCRS.

UMITS

In the chromatogram obtained with solution (1):

the area of anypeak corresponding to pilocarpic acid is not
greater than the area of the principal peakin me
chromatogram obtained with solurion (2) (4.0%).

ASSAY
Carry out the method for liquid chromawgraphy,
Appendix III D, using the following solutions.
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(1) Dilute a suitable volume of the eye drops with water to
produce a solution containing 0.08% w/v of Pilocarpine
Nitrate.

(2) 0.08% wlv of pilo<arpine nitrate BE'CRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mrn) packed
with end-capped oetnduy/silyl silica gelfor chromalOgraphy
(5 urn} (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 nrn,

(I) Inject 20 ~L of each solution.

(g) Two major peaksareobtainedwith both solutions.
Disregard the principal peak with the shorter retention time
(nitric acid).

(h) Allow the chromatography of solution (I) to proceed for
twice the retention timeof the main peak.

MOBILE PHASE

55 volumes of methanol, 60 volumes of acetonitrile and
885 volumes of 0.002M tetrabuty/ammonium dihydrogen
ol1hophosphate, the pH of the mixture being adjusted to
pH 7.75 using 6M ammonia.

DETERMINATION OF CONTENT

Calculate the content of CllHl6N202JHN03 using the
declared content of CIIHI6N202,HN03 in piJocarpim
nimneBE'CRS.

Pimozide Tablets
Action and use
Dopaminereceptor antagonist; neuroleptic.

DEFINlTION
PimozideTablets contain Pimozide.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of pimozide, C28H29F2N~O
95.0% to 105.0%of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powderedtablets containing
20 mg of Pimozide with 20 rnL of dich/oromethane for
5 minutes,filter through a glassmicrofibre filter (Whatrnan
GF/C is suitable) and evaporate the filtrate to dryness under
reduced pressure. The infrared absorption spearum of the
residue, Appendix II A, is concordant with the reference
spectrum of pimozide (RS 389).
B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for eab1els andcapsules,
Appendix xn Bl.
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TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 100 revolutions
per minute.
(b) Use 900 mL of O.OIM hydrochlori< acid, at a temperature
of 37°, as me medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(1) After 45 minutes withdraw a 20 rnL sample of the
medium and filter through a 0.45-~m polytetralluoroethylene
filter. Use the filtered medium, dilutedwith the dissolution
medium if necessary, expectedto contain 0.0002% w/vof
Pimozide.
(2) 0.0002% wlv ofpimozide BE'CRSin waler.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

DETERMINATION OF CONTENT

Calculate the total content of pimozide, CuH29F2N30, in
the medium from the chromatograms obtained and using the
declared content of C,aH29F,N,O in pimozide BE'CRS.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(1) Add 20 rnL of me/hanoi to a quantity of the powdered
tablets containing40 mg of Plmoalde, shake for 30 minutes,
mixwith the aid of ultrasound for 10 minutes, centrifuge and
filter the supernatant liquid through a 0.45-~m

polytetrafluoro-ethylene filter.
(2) Dilute 1 volume of solution (I) to 200 volumes with
methanol.
(3) 0.005% wlv of pimozide BE'CRSand 0.002% wlv of
mebendazok in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-capped O<lnd«y/si/y/ silica gelfor chromatography
(3 pm) (Hypersil ODS is suitable).

(b) Use linear gradient elutionand the mobile phases
described below.

-(c) Use aflowrareof z 'mlrper minute.

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 280 nm.

(I) Inject 10~ of each solution.

MOBILE PHASE

Mobile phase A 0.25% wlv of ammonium acetate and
0.85% wlv of tetrabury/ammonium hydrogeu sulfate.
Mobile phaseB acetonitrile.

TIme Mobilephsis A MobllspbeeeB Comment
(Mlnutel) l%vIYj (%vIY)

0-1. 80-+70 2lH30 linear greatenl

10-15 7. 30 isocratic

15-16 70-+80 3lH20 linear grad!e.nl

16-30 80 2. isocratic

SYSTEM SUITABILITY

Equilibrate the column for at least 10 minutes with the initial
mobile phase. The test is not valid unless, in the
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chromatogram obtainedwith solution (3), the resolution factor
between the two principal peaks is at least 5.0.

LIMITS

In me chromatogram obtainedwith solution (1):

the area of anysecondary peak is not greater than the area of
me principal peak in the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any secondary peaks is not greater than
1.5 times the principal peak in the chromatogram obtained
with solution (2) (0.75%).

Uniformity of content
Tabletscontaining less than 2 mg and/or less than 2% wlw
of Pimozide complywith the requirements statedunder
Tablets using the followingmethod of analysis. Carry out the
method for liquid chromaUJgraphy, Appendix III D, using the
following solutions.
(1) Shakeone tabletwith 7 mL of methanol for 30 minutes,
dilute withsufficient methanol to produce a solution
containing 0.01% w/Y of Pirnoaide, mixwith the aid of
ultrasound for 10 minutes, centrifuge and filter the
supernatant liquid through a 0.45-~m polytetralluoroethylene
filler.

(2) 0.010% wlv of pimozide BPCRS in mt/hanol.
(3) 0.005% wlv ofpimozide BPCRS and 0.002% wlv of
mebenoozole in methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances maybe used.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
withsolution (3), the resolution factor between the two
principal peaks is at least 5.0.

DETERMINATION OF CONTENT

Calculate the contentof C2sH29F2N30 in eachtablet using
the declared contentof C2sH29F2N30 in pimozide BPCRS.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix III D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing -
20 mg of Pimozide with 35 mL of methanol for 30 minutes,
dilute to 50 mL with methanol, mixwith the aid of
ultrasound for 10 minutes, centrifuge and filter the
supernatant liquid through a 0.45-~m polytetralluoroethylene
filter.
(2) 0.04% wlv of pimozide BPCRS in methanol.
(3) 0.004% wlv of pimozide BPCRS and 0.002% wlv of
mebendazofe BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution factorbetween the two
principal peaks is at least 5.0.

DETERAUNATION OF CONTENT

Calculate the contentof C28H29F2N30 in the tablets using
the declared contentof CUH29F2N30 in pimozide BPCRS.

STORAGE
Pimozide Tablets should be kept protected from light.

Pindolol Preparations 111-1193

Pindolol "Tablets
Action and use
Beta-adrenocepror antagonist.

DEFINITION
Pindolol Tablets contain Pindolol.

The tablets comply with the requirements staud under Tablets and
with thefollowing requirements.

Content ofpindoloI, C14H,oN,O,

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
50 mg of Pindolol with 80 mL of etherfor 30 minutes, filter
and dry the extract withanhydrous sodium sulfare. Filterthe
dried extract, remove the ether usinga rotary evaporator and
dry the residue overphosphorns penroxide at 110° at a pressure
not exceeding 2 kPa for 1 hour. The infrared absorption
spearum of the dried. residue, Appendix II A, is concordant
with the reference spectrum of pindolol (RS 275).
B. The light absorption, Appendix II B, in the range 230 to
350 nm of the final solution obtained in the Assay exhibits
two maxima, at 264 nm and 287 nm.

C. Shake a quantity of thepowdered tablets containing
20 mg of Pindolol with 5 mL of a mixture of I volume of
glacial acetic acid and 99 volumes of methanol for45 minutes.
Centrifuge and dilute 1 mL of the supernatant liquid to
50 mL with the acetic acid-methanol mixture. To 2 mL of
this solution add I mL of dimethylamiTUIbenzaldehyde
solution R7. A violet-blue colour is produced.

TESTS
Related substances
Carry out the following procedure as rapidly as possible
protected from light. Carry out the method for thin-layer
chromaUJgraphy, Appendix III A, using the fullowing
solutions.
(I) Shake a quantity of the powdered tablets containing
20 mg of Pindolol with 5 mL of a mixture of I volume of
glacial acetic acid and 99 volumes of methanolfor 15 minutes,
centrifuge and use the supernatant liquid; apply to the plate
as the last solution.
(2) Dilute I volume of solution (I) to 10 volumes with-the
aceticacid-methanol mixture and further dilute 7 volumesof
this solution to 100 volumes with the samesolvent mixture.
(3) Dilute I volume of solution (I) to 10 volumes with the
aceticacid-methanol mixture andfurther dilute 3 volumesof
thissolutionto 100 volumes withthe samesolventmixture.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF254 •

(b) Use the mobile phase as described below.

(c) Apply 10 Ill- ofeach solution.

(d) Develop the chromatograms without delay. Develop the
plate to 10 em.
(e) After removal of the plate,spray inunediately with
dimethylamitwbenzaldehyde solution R7 and warm at 50° for
20 minutes.

MOBILE PHASE

4 volumes of 13.5M ammonia, 50 volumes of ethylaalate and
50 volumes of methanol.
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LIMITS

Any spot with an Rfvalue of about 0.1 in the chromatogram
obtained with soiution 0) is not moce intense than the spot
in the chromatogram obtained with solution (2) (0.7%).

Any other secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (3) (0.3%).

Disregard any spot remaining on the line of application.

ASSAY
Shake a quantity of whole tablets containing 90 mg of
Pindolol with 90 rnL of methanol for 45 minutes. Centrifuge
and dilute 15 mL of the supernatant liquid to 100 rnL with
methanol. Dilute 5 mL of this solution to 50 rnL with
methanol and measure the absorbance of the resulting solution
at the maximum at 264 urn, Appendix n B. Calculate the
content of C,.,H,oN,02 taking 338 as the value of
A(l %, 1 em) at the maximwn at 264 run. Make no
allowance for the fact that fewer than 20 tablets may have
been taken.

STORAGE
Pindolol Tablets should be protected from light.

Piperacillin Infusion
Piperacillin Intravenous Infusion

Piperacillin for Intravenous Infusion

Acdon and use
Penicillin antibacterial.

DEFINITION
Piperacillin Infusion is a sterile solution containing
Piperacillin Sodium. It is prepared by diluting Piperacillin for
Infusion with a suitable diluent in accordance with the
manufacturer's instructions.

The infusion romplies with the requirements statedunder
Parenteral Preparations.

STORAGE
Piperacillin Infusion should be used immediately after
preparation but, in any case, within the period recommended
by the manufacturer when prepared and stored strictly in
accordance with the manufacturer's instructions.

PIPERACD..LIN FOR INFUSION
DEFINITION
Piperacillin for Infusion is a sterile material consisting of
either Piperacillin Sodium or piperacilIin sodium prepared by
the interaction of Piperacillin with Sodium Bicarbonate, with
or without excipients. It is supplied in a sealed container.

The contents of the sealed container comply with the requiremenlS
for Powders for Inieaions or Infusu.ms stated underParenteral
Preparations and with thefollowing requirements.

Content of anhydrous piperacillln, CzJiZ1NSO,S
94.0 to 115.0% of the stated amount.

IDENTIFICATION
A. Dissolve a quantity of the powder containing the
equivalent of 0.25 g of anhydrous piperacillin in 20 rnL of
water, add 05 mL of dilute hydrochloric acid, mix wen, allow
to stand until a precipitate appears and filter through a
membrane filter (l'vliUipore GS or HA is suitable).
The infraredabsorption spectrum of the dried precipitate,
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Appendix II A, is concordant with the spectrum of
piper<UiJlin BPCRS.

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

Piperacillin Infusion preparedfrom Piperacillin Sodium complies
wi,h thefollowing additional test.
C. Yields reaction A characteristic of sodium salts,
Appendix VI.

TESTS
Acidity
pH of a solution containing me equivalent of 20% wlv of
anhydrous piperacillin, 4.8 to 6.8, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions.

(I) Dissolve a quantity of the mixed contents of the
container in sufficient of the mobile phase to produce a
solution containing the equivalem of 0.039% wlv of
anhydrous piperacillin.

(2) 0.0008% wlv of piperacillin BPCRS in the mobile phase.

(3) 0.0004% wlv ofpiper<UiJlin BPCRS in the mobile phase.

CHROA-lATOGRAPHIC CONDITIONS

The chromatographic conditions described under Assay may
be used.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak with a retention time relative to
piperacillin of about 0.6 is not greater than 35 times the area
of the principal peak in the chromatogram obtained with
solution (3) (3.5%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (2%).

Water
Not more than 2% w/w, Appendix IX C. Use 0.5 g.

If the contents of the sealed container have been freeze-dried
in situ, not more than 0.9% wlw, Appendix IX C. Use 0.5 g.

Bacterial endotoxlns
Carry out the testfor bacterial endotoxim, Appendix XIV C.
Dissolve the contents of a sealed container in waterBET to
give a solution containing the equivalent of 50 mg of
anhydrous piperacillin per mL (solution A). The endotoxin
limit concentration of solution A is 2.5 IU of endotoxin
per rnL

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for unifonnuyofweight,
Appendix xn C1, Powders for Parenteral Administration.

Carry out the method for liquidchromatography,
Appendix ill D, using the following freshly prepared
solutions.

(I) Dissolve a quantity of the mixed contents of the
10 containers in sufficient of the mobile phase to produce a
solution containing the equivalent of 0.039% wlv of
anhydrous piperacillin.

(2) Dissolve 40 mg of piperaci/lin BPCRS in methanol and
dilute to 100 rnL with the mobile phase.

(3) 0.01% wlv of anhydrous ampiciOin BPCRS and 0.02% wlv
of piper<UiJOn BPCRS in the mobile phase.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
wilh ocladecylsilyl silica gelJOT chromatography (5 to 10 ;.tID)
(Beckman Ultrasphere ODS is suitable).
(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use ambient column temperature.
(e) Use a detection wavelength of 220 nm.

(I) Inject I0 ~L of each solution.

MOBILE PHASE

3 volumes of OAM tetrabutylammonium hydroxide,
100 volumes of 0.2M sodium dihydrogen orthophosphate
munohydrate, 447 volwnes of water and 450 volwnes of
methanol which has been allowed to cool and the pH adjusted
initially to 5.6 with 20% wlv orthopho,phon'c acidand finally
to 5.5 with 2% wlv orthopho,phoric acid.

SYSTEM SUITABILITY

The assayis not valid unless, in me chromatogram obtained
with solution (3)J the reso/uu'on factor between the two
principalpeaks is at least 16.

DETERMINATION OF CONTENT

Calculate the content of C23H27N507S in a container of
average content weightfrom the declared content of
C2,H2,N,O,S in piperaall,n BPCRS.

STORAGE
The sealed container should be protected from moisture.

LABELLING
The label of the sealed container states the quantity of active
ingredient contained in it in termsof the equivalent amount
of anhydrous piperacillin.

Piperazine Citrate Elixir
Piperazine Citrate Oral Solution

Action and use
Antibelminthic.

DEFINITION
Piperazine Citrate Elixiris an oralsolutUm containing
18.75% wlv of Piperazine Citrate in a suitable flavoured
vehicle.
The elixir complies with the requirements Slatedunder Oral
Liquids and wi'h thefollowing requirements.

Content of piperazine citrate, (C,.H.oN2),,2C.u,O,
15.3 10 17.7% wlv.

IDENTIFICATION
A. To I mL add 5 mL of 2Mhydroch/om acidand, with
stirring, I mL of a freshly prepared 50% wlv solution of
sodium nitn'u, cool in ice for 15 minutes, induce
crystallisation) wash the crystalline precipitate with water and
dry at 105°. The melling point is about 159°, Appendix V A.

B. Wann 10 mL with aaiuatedcharcoal and filter. Boil a
portionof the filtrate with an excess of mercury(ll) sulfate
sdution,filter, boil the filtrate and add 0.25 mL of dilute
potassium permanganate solution. The potassium permanganate
solutionis decolourised and a whiteprecipitate is produced.
C. Acidify a portionof the filtrate obtained in test B with
1M'ulfuric acid, add 0.25 mL of dilute potassium pennanganate
solution, wann until the colouris discharged and add an
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excess of bromine WQter. A white precipitate is produced either
immediately or on cooling.

TESTS
Weight per mL
1.20 to 1.30 g, Appendix V G.

ASSAY
To 1.5 g add 3.5 mL of O.5M sulfuric acid and 10 mL of
water, add 100 mL ofpkrk acid solution Rl, heat on a water
bath for 15 minutes, allow to standfor 1 hour and filter
through a sintered-glass filter (ISO 4793, porosity grade 4, is
suitable). Wash the residue with successive 10 mL quantities
of a mixture of equal volwnes of a saturated solution of picric
add and wateruntil the washings are free from sulfate, then
wash the residue with five 10 mL quantities of absolute
ethanol and dry to constant weightat 105°. Each g of residue
is equivalent to 0.3935 g of (C.HlON2)"2C"HSO,, Use the
weightper mL of the elixir to calculate the percentage weight
in volume of (c..H,oN:0"2C.Hs0,,

STORAGE
Piperazine Citrate Elixir should be protected from light.

Piperazine Citrate Elixir contains, in 5mL, the equivalent of
about 750 mg of piperazine hydrate.

Piperazine Phosphate Tablets
Action and use
Antihelminthic.

DEFINITION
Piperazine Phosphate Tablets containPiperazine Phosphate,
The tabkts rompiy with the requirements Slated under Tablets and
with .hefollowing requirements.

Content of plperazlne phosphate, C,.H,oN"H,PO.,H20
92.5 to 107.5% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 1 g of
Piperazine Phosphate with 20 mL of waterand filter.
The filtrate complieswith the following tests.
A. Dilute 1 mL to 5 mL with water, add 0.5 g of sodium
hydrogen carbciirate, O.5mL of ~nreshlyprepared-5% w/V
solution of potassium hexa<yanoferrate(lII) and 0.1 mL of
mercury, shakevigorously for 1 minute and allow to standfor
20 minutes. A reddish colour is producedslowly.
B. To 4 mL add I mL of hydrochloric acidand, with stirring,
1 mL of a 50% wlv solutionof sodium nittite and cool in ice
for 15 minutes) stirring if necessary to induce crystallisation.
The melling point of the crystals, after washing with 10 mL of
cold waterand drying at 105°, is about 159°, Appendix V A.
C. Yields the reactions characteristic of phosphates,
Appendix VI.

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powdercontaining 0.15 g of Piperazine Phosphate with
10 mL of water for 1 hour, filter and wash the residue with
two 10 mL quantities of water. To me combined extract and
washings add 5 mL of 1Msulfuric acidand 50 mL of pi<ric
add solucion R I, bring to the boil, allow to standfor several
hours filter through a sintered-glass crucible (ISO 4793,
porosity grade4, is suitable) and wash the residue with
successive 10 mL quantities ora mixture of equal volumes of
a saturated solution of pkn'c acidand wateruntil the washings
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are free from sulfate. Wash the residue with five 10 mL
quantities of absolute ethanol and dry to constant weight at
100" to 105". Each g of residue is: equivalent to 0.3714 g of

C"HION2IH3PO",H20.
520 mg of Piperazine Phosphate is approximately equivalent
to 500 mg of piperazine hydrate.

Piperazine Phosphate Chewable Tablets
Chewable Piperazine Phosphate Tablets

Action and use
Antihelminthic.

DEFINITION
Piperazine Phosphate Chewable Tablets contain Piperazine
Phosphate. They may contain suitable flavouring agents.

The rablets ccmplywith the requirements statedunder Tablcrs and
with thefollowing requirements.

Content of piperazine phosphate, C~JoNz,H3P04JH20
92.5 to 107.5% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 1 g of
Piperazine Phosphate wirh 20 mL of waterand filter.
The filtrate complies with the following tests.

A. Dilute I mL 10 5 mL with water, add 0.5 g of sodium
hydrogen carlx>nat<, 0.5 mL of a freshly prepared 5% wlv
solution of potassium hexacyanoletTate(lII) and 0.1 mL of
mercury, shake vigorously for". minute and allow to stand for
20 minutes. A reddish colour is produced slowly.

B. To 4 mL add I mL of hydrochloric acidand, with stirring,
I mL of a 50% wlv solution of sodiumnitrite and cool in ice
for 15 minutes, stirring if necessary to induce crystallisation.
The melting point of the crystals, after washing with 10 mL of
cold waterand drying at 105°, is about 159°, Appendix V A.

C. Yields the reactions characteristic of phosphaus,
Appendix VI.

TESTS
Disintegration
The requirement for Disintegration does not apply to
Piperazine Phosphate Chewable Tablets.

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powder containing 0.15 g of Piperazine Phosphate with
10 mL of waterfor 1 hour, filter and wash the residue with
two 10 mL quantities of water. To the combined extract and
washings add 5 mL of 1M sulfUric acid and 50 mL of picn"c
acid solution RJ, bring to the boil, allow to stand for several
hours, /ilter through a sintered-g1ass crucible (ISO 4793,
porosity grade 4, is suitable) and wash the residue with
successive 10 mL quantities of a mixture of equal volumes of
a saturated solution ofpicric add and wateruntil the washings
are free from sulfate. Wash the residue with five 10 mL
quantities of absolute ethanol and dry to constant weight at
100° to 105°. Each g of residue is equivalent to 0.3714 g of
C.H,oN2,H,P0.,H20.
520 mg of Piperazine Phosphate is approximately equivalent
10 500 mg of piperazine hydrate.
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Piroxicam Capsules
Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Piroxicam Capsules contain Piroxicam.

The capsules comply with the requirements Slated underCapsules
and with thefollowing requirements.

Content ofpiroxicam, ClsHnNJO"S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the test for Related substances, the spot in the
chromatogram obtained with solution (2) corresponds to that
in the chromarogram obtained with solution (3).

B. In.the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) corresponds to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
2-Pyridylamine
Carry out me method for thin-layer chromatography,
Appendix ill A, using silica gel GFm as the coating
substance and a mixture of 1 volume of diethylamine and
8 volumes of dithloromelhane as the mobile phase. Apply
separately to the plate 20 ~L of each of the following
solutions. For solution (I) shake a quantity of the contents of
me capsules containing 80 mg of Piroxicam with 25 mL of
dkhloromelhane, filter, evaporate the filtrate to dryness using a
rotary evaporator and dissolve the residue in 2 mL of
dichloromethane. Solution (2) contains 0.010% wlv of
2-pyridytamine in dithloromethane. After removal of the plate,
allow it to dry in air and examine under ultraviolet light
(254 nm). Any spot corresponding to 2-pyridylamine in the
chromatogram obtained with solution (1) is not more intense
than the spot in the chromatogram obtained with solution (2)
(0.25%).

Related substances
Carry out the method for thin-layer chromatography,
Appendix m A, using silica gel GF254 as the coating
substance and a mixture of 10 volumes ofglacial acetic acid
and 90 volumes of toluene as the mobile phase. Apply
separately to the plate 7.5 J.IL of each of me following
solutions. For solution (I) shake a quantity of the contents of
the capsules containing 80 mg of Piroxicam with 25 mL of
dichloromethane, filter, evaporate the filtrate to dryness using a
rotary evaporator and dissolve the residue in 2 mL of
dichloremethcne. For solution (2) dilute I mL of solution (I)
to 20 mL with dichloromethane. Solution (3) contains
0.20% w/v ofpiro:cicam BPCRS in di<hloromethane.
Fer solution (4) dilute 2 mL of solution (2) 10 50 mL with
dithloromethane. After removal of the plate, allow it to dry in
air and examine under ultraviolet light (254 nm).
Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (4) (0.2%). Disregard
any spot remaining on the line of application.

Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolul1'qn test for tablets and capsuks,
Appendix XII BI, using as the medium 900 mL of O.1M
hydrochloric acid and rotating the basket at 100 revolutions
per minute. Withdrawal 0 mL sample of the medium and
measure the absorbance of the filtered sample, suitably diluted
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if necessary, at the maximum at 242 om, Appendix II B.
Calculate the total content of pircxicam, CI.5HnN30"S, in
the medium taking 352 as the vaiue of A(1%, I em) at the
maximum at 242 run.

ASSAY
Carry out the method for liquidchromeuography,
Appendix ill D, using the following solutions. For solution
(I) add a quantity of the mixed contents of 20 capsules
containing 10 mg of Piroxicam to 150 mL of
O.OIM methanolic hydn>chloric acid, mix with the aid of
ultrasound for 30 minutes, cool and dilute to 200 mL with
the same solvent, filter through glass-fibre paper(Whatman
GF/C is suitable) and use the filtrate. Solution (2) contains
0.005% wlv of piroxicam BPCRS in O.OIM methanolic
hydn>chlonc acid.
The chromatographic procedure maybe carried out using
(a) a stainless steel column (30 em x 3.9 mm) packed with
oetaduylsi/yl sib'a gelfilrchromawgraphy (10 urn) wBondapak
CI8 is suitable), (b) as the mobile phase with a How rate of
2 mL per minute a mixture of 60 volumes of methanol and
40 volumesof a buffersolution prepared by adding a
solutioncontaining 5.35 g of disodium hydrogen ortlwphosphate
in 100 mL of water to a solution containing 7.72 g of citlie
acidin 400 mL of waterand diluting to 1000 mL and (c) a
detectionwavelength of 242 run.
Calculate the content C15H13N304S using the declared
contentof CI5HI3N.304S in piroxieam BPCRS.

Piroxicam Gel
Action and use
Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Piroxicam Gel contains Piroxicam,
Thegelcomplies with the requirements staud underTopical Semi
solid Preparations and Wlih the following requirements.

Content of piroxicam, C.sH.,N,O,S
95.0 to 105.0%of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-/ayer chromatography,
Appendix m A, using the following solutions.
(I) Mix a quantity of the gel comaining 10 mg of Piroxicam
with 0.1 mL of a saturated solutionof sodium chloride until
the mixture becomes turbid. Dilute to 5 mL with O.Olm
methanolic hydrochloric acid, shake wen, centrifuge and use
the clearsupernatant solution. Filterthe supernatant solution
if necessary
(2) 0.2% w/v of piroxicam BPCRS in O.OIM methanolic
hydn>chloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelGFZ54'

(b) Use the mobile phase as described below.
(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate,dry it in a current of airand
examine underultravioleclighc (254 nm).

MOBILE PHASE

1 volumeof glacial acetic add, 10 volumes of methanol and
80 volumes of ethylacetate.
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CONFIR.t\lATION·

The principal spot in the chromatogram obtainedwith
solution (Ij is simiiar in positionand size to thatin the
chromatogram obtained with solution (2).
B. In the Assay, the retention time of the principal peak in
the chromatogram obtainedwith solution (J) corresponds to
that in the chromatogram obtained with solution (2).

TESTS
Alkalinity
pH ofa 10%wlv solution of the gel, 7.2 to 8.2,
Appendix V L.
2-PyrIdylamine
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions
(I) Add 5 mL ofO.OIM methanolic hydn>chlonc acid to a
quantity of the gel containing 5 mg of Piroxicam, shake
gently for 30 minutes, add 50 mL of the mobilephase and
shakevigorously for 30 minutes. Dilute to 100 mL with the
mobile phase, mix and filterthrough a l-pm glass fibre
membrane filter.
(2) Dilute 5 volumes of a 0.00050% wlv solution of
2-pyridy1amine in O.OlM methanolic hydrochloric acid to
100 volumes with the mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-copped oetylsi/yl silica gelfor chromatography (5 pm)
(Zorbax stablebond C8 is suitable) and a stainless steel guard
column (I em x 4.6 mm) packed with end-capped oCly1si/y1
silica gelfor chromatography (5 urn).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rateof 1 mL per minute.
(d) Use a column temperature of 40".

(e) Use a fluorimetric detectorwith an excitation wavelength
of313 run and an emissionwavelength of 380 om.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

15 volumes of methanol, 30 volumes of aceuminile and
55 volumes of 0.05M sodium dihydrogen onhophosphate
previously adjusted to pH 3.5 with 51" orthophosphOfi,; add.

LIMITS

In the chromatogram obtainedwith solution (I), the area of
anypeak corresponding to 2-pyridylamine is not greater than
that of the principal peak in the chromatogram obtainedwith
solution (2) (0.5%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Add 5 mL of O.OIM methanolic hydn>chloric acid to a
quantity of the gel containing 5 mg of Piroxicam, shake
gently for 30 minutes,add 50 mL of tile mobile phase and
shake vigorously for 30 minutes. Dilute to 100 mL with the
mobile phase, mix and filter through a I-JIm glass fibre
membrane filter:
(2) 0.10% w/v solution of piroxicam BPCRS in
O.OJM methanolic hydrochlon'c add, mix with the aid of
ultrasound if necessary, and dilute 5 volumes of this solution
£0 100 volumes with the mobilephase.

www.webofpharma.com



111-1198 Pizotifen Preparations

CHROMATOGRAPHIC CONDITiONS

The chromatographic procedure described under
2-Pyridylamine may be used with an ultraviolet/visible
spectrophotometric detector at a wavelength of 248 run.

DETERMINATION OF CONTENT

Calculate the content of C15HnN304S in the gel using the
declared content of C15Hl~304S in piroxicam BPCRS.

Pizotifen Tablets
Action and use
Serotonin (5H1) receptor partial agonist; prophylaxis of
migraine.

DEFINITION
Pizotifen Tablets containPizotifen Malate.
The tablets romplyWlih the requirements stated underTablets and
with thefollowing requirements.

Content of plzetlten, Cl~2INS
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing the
equivalent of 10 mg of pizotifen add 50 mL ofwaler, mix
with me aid of ultrasound for 15 minutes and centtifuge.
Make the clearsupernatant liquidalkaline with 5M sodium
hydroxide and extract with three25 mL quantities of etherJ

washing each extract with the same 20 mL of water.
Combine the etherextracts, dry with anhydrous sodium rulfau,
filterand evaporate the filtrate to dryness. The infrared
absorption spectrum of the residue, Appendix n A, is
concordant with the re!eren<e SjJ«lTUm of pizotifen (RS 276).

B. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (I) corresponds to the
spot in the chromatogram obtained with solution (2).

C. In the test for Uniformity of content, the chromatogram
obtained with solution (I) shows a peak with the same
retention time as the peakdue to pizotifen in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix ill AJ using the following solutions in a mixture of
3 volumes of 135M ammonia, JOO volumes of chloroform and
200 volumes of methanol (solventA).
(I) Mix a quantity of the powdered tablets containing the
equivalent of 6 mg of pizotifen with 60 mL of solventA for
20 minutes, centrifuge, evaporate 50 mL of the clear
supernatant liquid to dryness at 40° at a pressure of 2 kPa
and dissolve the residue in 2 mL of solvent A. Centrifuge
and use the supernatant liquid.
(2) 0.36% wlv ofpizotifen malateBPGRS in solvent A.

(3) Dilute I volume of solution (I) to 100 volumes with
solventA.
(4) Dilute 1 volume of solution (3) to 2 volumes with solvent
A.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.
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(d) Develop the plale to 15 em.

Ce) After removal of the plate, dry in a current of warm air
for 5 minutes, spray with a mixture of 1 volumeof potassium
iodobismuthate solution and 10 volwnes of 2M acetic add and
then with hydrogen peroxide 'olution (10 wl), cover
immediately witha glassplate and examinein daylight.

MOBILE PHASE

1 volumeof 13.5M ammonia, 15 volumes of absolute ethanol
and 85 volumes of toluene.
LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intensethan the spot in the
chromatogram obtained with solution (3) (l%) and not more
than two such spots aremore intense than the spot in the
chromatogram obtained with solution (4) (0.5%). Disregard
any spots with Rf valueslowerthan0.1.

Uniformity of content
Tablets containing less than 2 mg and/or less than2%w/w
of pizotifen comply with the requirements statedunder
Tabletsusing the following method of analysis. Carry out the
method for liquidchromawgraphy, Appendix III D, using the
following solutions.
(1) Add sufficient mobilephase to one tabletto produce a
solution containing the equivalent of 0.0050% wlv of
pizotifen, mix with the aid of ultrasound until the tablet has
disintegrated, stir for 15 minutesand centrifuge.
(2) 0.0073% wlv ofpizotifen malateBPGRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (10 cm x 5 mm) packed
with end-<:apped ocradecylsilyl sili<a gelfor chromatography
(5 pm) (Hypersil ODS is suitable) and a pre-column
(l em x 4.6 mm) packed with the same material placed
between the pump and the injector.
(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rateof 2 mL per minute.
(d) Use an ambient columntemperature.
(e) Use a detection wavelength of256 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.3 volumeof methylamine, 45 volumesof waterand
55 volumes of u<etJmitriJe.

DETERMINATION OF CONTBNT

Calculate the content of Cl9H21NS in each tabletusingthe
declared content of C.oH2INS in pizotifen makueBPGRS.

ASSAY
Calculate the contentofCI9H2 lNS using the average of the
individual results determined in the test for Uniformity of
content.

STORAGE
Pizotifen Tablets should be protected from light.

LABELLING
The quantity of activeingredient is stated in terms of the
equivalent amount of pizotifen.
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Polymyxin and Bacitracin Ointment
Action and use
Antibacterial andpolypeptide antibacterial.

DEFINITION
Polymyxin and Bacitracin Ointment containsPolymyxin B
Sulfate and Bacitracin Zinc in a suitable basis.
Theointment complies with the requirements statedunder Topical
Semi-solid Preparations and with thefollowing requirements.

IDENTIFICATION
Carry out the methodfor thin-layer chromatography)
Appendix III A, using the following solutions.
(I) Add 20 mL of chluroform to a quantity of the ointment
containing 2500 IU of Bacitracin Zinc and shake. Add 5 mL
oCO.IM hydrochloric acid, shake vigorously, centrifuge and use
the aqueous layer.
(2) 0.13% wlv of polymyxin B sulfate BPCRS in
O.IM hydrochloric acid.
(3) 0.75% wlv of bacitracin zinc EPCRS in O.IMhydrochloric
acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.
(c) Apply 10 ~L of each solution.
(d) Develop the plate to 15 em.
(e) After removal of the plate, dryit at 105°, spray with a
0.5% wlv solution of ninhydrin in buum-l-oi and heat at 1050

for 15 minutes.

MOBILE PHASE

10 volumes of 13.5M ammonia, 40 volwnes of water and
60 volumes of propan-2-ol.

CONFIRMATION

The two principal spots in the chromatogram obtained with
solution (1) correspond to those in the chromatograms
obtained with solutions (2) and (3).

TESTS
Related substances (polymyxin B sulfate)
Carry out the method for liquid chromawgraphy,
Appendix ill D J using the following solutions.
(1) Disperse a quantity of the ointment containing 40,000 IU
of Polymyxin B Sulfate with 10 mL of hexane by wanning
gently for a few minutes. Extract with two LO-ml; quantities
of water whilststillwarm and filter the resulting solution
through a Whatman GF/C filter and then through a 0.45-~m

nylon filter.
(2) 0.03% wlv of polymyxin B sulfate BPCRS in water.
(3) Dilute I volume of solution (2) to 100 volumes with
water.
(4) 0.025% wlv of bacitracin zinc EPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 3.0 mm) packed
with base-deactivated end-capped octadecy/Sl7y1 silica gelfor
chromatography (5 urn) (Symmetry CI8 is suitable).
(b) Use isocratic elutionand the mobilephase described
below.

(c) Use a flow rate of 1 mL perminute.
(d) Use a column temperature 000°.
(e) Use a detection wavelength of215 om.

(I) Inject 20 ~L of each solution.
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(g) For solution (1), allow the chromatography to proceed
for 1.4 times the retention time of polymyxin BI.

MOBiLE PHASE

20 volwnes of acetonitrile Rl and 80 volumes of a solution
prepared by dissolving 4.46 g of anhydrous sodium sulfa.. in
900 mL of wa'er, adjusting the pH to 2.3 with dilute
onhophosphoric acidand diluting to 1000 mL with water.
When the chromatograms are recorded underthe prescribed
conditions the retention time of polymyxin Bl is about
35 minutes. The retention timesrelative to polymyxin Bl
are: about 0.5 (polymyxin B2); about 0.6 (polymyxin B3);
about 0.8 (polymyxin BI-I).

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
withsolution (2), the resolution factor between the peaks due
to polymyxinB2 and polymyxin B3 is at least 3.0.

UMITS

In the chromatogram obtained withsolution (1):

the area of any secondary peak is not greater than 3.0% by
nonnalisation;
the sum of the areas of anysuch peaks is not greater than
17.0% by normaliuuion.
Disregard (a) any peak with an area less than 0.7 times the
area of the peak due to polymyxin Bl in the chromatogram
obtained with solution (3) (0.7%), (b) any peaks due to
polymyxins BI, B2, B3 and BI-I and (c) any peaks
corresponding to the peaks in the chromatogram obtained
with solution (4).

Impurity E (bacitracin zinc)
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions prepared
inunediately before use.
(I) Disperse a quantity of the ointment containing 2000 IU
of Bacitracin Zinc in 20 mL of di€hloromethant. Extract with
two 10-mLquantities of a 0.446%w/v solution of anhydrous
sodium sulfate, the pH of which has been adjusted to 2.3 with
2M orthophosphoric acid) and filter the aqueous layer through a
glass-fibre filter paper (Wbatman GF/C is suitable) and then
through a 0.45-~ membrane filter.
(2) Dissolve 20 mg of bacitracin zinc EPCRS in 10 mL of a
4%wlv solution of sodium edetateJ the pH of which has been
adjusted to 7.0 with 2M sodium hydroxide.
(3) Dilute 5 volumes of solution (I) to 100 volumes with
water.

(4) Dissolve 50 mg of bacitracin zinc EPCRS in 25 mL of a
4%wlv solution of sodium edeuue, the pH of which has been
adjusted to 7.0 with 2M sodium hydroxide. Heat in a boiling
water bathfor 30 minutes and allowto cool to room
temperature (generation of impurity E).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-<apped octadecy/Sl1yl silica gelfor chromawgraphy
(5 urn) (YMC-pack ODS-A is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flowrateof 1.2 mL perminute.
(d) Use a columntemperature of 30°.
(e) Use a detection wavelength of 254 om.
(I) Inject 100 ~L of each solution.
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MOBILE PHASE

40 volumes of acetonitrile, 100 volumes of a 3.48% wlv
solution of dipoiassium hydrogen vrthophosphate, the pl-l of
which has been adjusted to pH 6.0 with a 2.72% w/v
solution of potassium dihydrogen olfhophosphate, 300 volumes
of water and 520 volumes of methanol.
Use the chromatogram obtained with solution (4) to identify
the peakdue to impurity E. When the chromatograms are
recorded underthe prescribed conditions me retention time
of bacitracin A is about 40 minutes and the retentions
relative to bacitracin A are: bacitracin BI, about 0.6;
bacitracin B3, about 0.8; impurity E, about 2.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the peak-to-valleyratio is at least 1.2 where
Hp is the heightabove the baseline of the peakdue to
bacitracin Bj and H" is the height above the baseline of me
lowestpoint of the curveseparating this peakfrom me peak
due to bacitracin B2.

LIMITS

In the chromatogram obtained wirh solution (1):
the area of any peakcorresponding to impurity E is not
greater than 1.2 times the area of thepeakdue to bacitracin
A in the chromatogram obtained with solution (3) (6%).

Related peptides (bacitracin zinc)
Carry out the methodfor liquidchromatography,
Appendix ill D, using the following solutions prepared
immediately before use.
(I) Disperse a quantity of the ointment containing 2000 IU
of Bacitracin Zinc in 20 mL 'of diehloromethane. Extract with
two 10-mL quantities of a 0.446% wlv solutionof anhydrous
sodium sulfate, the pH of which has been adjusted to 2.3 with
2M orthophosphoric acid, and filter the aqueous layer through a
glass-fibre filter paper (Whatman GF/C is suitable) and then
through a 0.45-1lJIl membrane filter.

(2) Dissolve 20 mg of bacitracin zinc EPCRS in 10 mL of a
4% w/v solutionof sodium edeuue, the pH of which hasbeen
adjusted to 7.0 with 2M sodium hydroxide.
(3) Dilute 5 volumes of solution (I) to 100 volumes with
water andfurther dilute 1 volume to 10 volumes with water.
(4) 4% wlv of sodium edeuue, the pH of which has been
adjusted to 7.0 with 2M sodium hydroxide (blank solution).

(5) 0.03% wlv ofpolymyxin B su/face BPCRS in solution (4).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Impurity E
may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the peak-t(M)(l//ey ratio is at least 1.2 where
Hp is theheight abovethe baseline of me peakdue to
bacitracin BI and H", is the heightabove the baseline of the
lowest point of the curveseparating thispeakfrom the peak
due to bacitracin B2.

UMITS

In the chromatogram obtainedwith solution (1):
the sum of the areas of any secondary peaks eluting before the
peakdue to bacitracin B1 is not greater than 20% by
nonnalisation.
Disregard any peaks corresponding to the peaks in the
chromatograms obtained with solutions (4) and (5) and any
peakwith an area less than that of the peakdue to bacitracin
A in the chromatogram obtained with solution (3) (0.5%).
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ASSAY
For polymyxin B suI/ate
To a quantity of the ointmentcontaining 10.000 ill of
Polymyxin B Sulfate add 15 mL of chloroform and 40 mL of
sterile phosphate buffer pH 6.0, mix thoroughly, centrifuge and
discard the chloroform layer. Using the aqueous layer, carry
out the microbiological assayof antibion'cs, Appendix XIV A.
The precision of the assay is such that the fiducia1limits of
error are not less than 95% and not more than 105% of the
estimated potency. The upper fiducial limitof error is not
less than 90.0% and the lower fiducial limit of error is not
more than 120.0% of the statednumber of IU of
Polymyxin B Sulfate.

For bacitracin zinc
To a quantity of the ointmentcontaining 500 ill of
Bacitracin Zinc add 15 mL of chloroform and 40 mL of
O.OIM hydrochloric acid,mix thoroughly, centrifuge and
discard the chloroform layer. Using the aqueous layer, carry
our the microbiological assayof antibiotics, Appendix XIV A.
The precision of the assay is such that the fiducial limits of
error arenot less than 95% and not more than 105% of the
estimated potency. The upper fiducial limit of error is not
less than 90.0% and the lower fiducial limit of error is not
more than 120.0% of the statednumber of IU of Bacitracin
Zinc.

LABELLING
The strength is statedas the number of IU (Units) of
Polymyxin B Sulfate per g and the number of IU (Units) of
Bacitracin Zinc per g.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listedunderBacitracin Zinc.

Potassium Acetate Sterile Concentrate
NOTE: This monograph has been developed 10 cooer unlicensed
formulations.

Action and use
Used in Parenteral Nutrition Solutions.

DEFINITION
Potassium Acetate Sterile Concentrate is a sterile solution of
Potassium Acetate in a suitable solvent.
The concentrate complies with therequirements for Concemnues
for Injections or Infusions Slatedunder Parenteral Preparations
and with thefollowing requirements. Where appropriate, the
concentrate also complies with the requirements stated under
Unli<ensed Medicines.

Content of potassium acetate, CZH3KOz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Yields reaction A characteristic of potassium salts and reaction
A characteristic of acetates, Appendix VI.

TESTS
Acidity or alkalinity
pH of the concentrate, diluted to contain 1%w/v of
Potassium Acetate, 6.5 to 8.5, Appendix V L.

Sodium
Not more than 0.25%, calculated with respect to the content
of potassium acetate, when determined by the following
method.
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Cany out the method. for atomic emission spectrophotomeny,
Appendix II D, Method II, using the following solutionsand
measuring at 589 nm.
(I) Dilute the concentrate with waterto produce a solution
containing 1% wlv of Potassium Acetate.
(2) Prepare me standard solutions usingsodium standard
solution (200 ppm Na), diluted as necessary with water.

ASSAY
Dilute a quantity of the concentrate with sufficient water to
produce a solution containing 1% wlv of Potassium Acetate.
Evaporate a volume of the resulting solution containing
80 mg of Potassium Acetate to dryness, dissolve the residue
in 20 mL of anhydrous acetic acidand carry out Method I for
non-aqueous titration, Appendix VITI A, using 0.2 mL of
I-naphtholbenzein solution as indicator. Carry out a blank
titration using water in place of me preparation being
examined.
Each mL of O.IM perchlon"c acid is equivalent to 9.81 mg of
G,H,K02•

LABELLING
The strength is stated as me percentage wlv of Potassium
Acetate and as me approximate concentration of potassium
ions, in mmol, in a suitable volume.

Potassium Ascorbate Eye Drops
NOTE: Thismonograph has been developed to ewer unlicensed
formulations.

Action and use
Used in the treatment of chemicalcorneal burns.

DEFINITION
Potassium Ascorbate Eye Drops area sterilesolution of
potassium ascorbate, prepared by the interaction of
Potassium Hydroxide and Ascorbic Acid, in Purified Water
containing a suitable antioxidant.
The 'tV' drops annplywilh the requi...ments statedunder Eye
Preparations and with thefollowing requirements. MItre
appropriate, the 'tV' drops also ccmply with the requirements stated
under Unlicensed Medicines.

Content of potassium ascorbate, calculated as ascorbic
acid, CoH.0.
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Dilute a suitable volumeof the eye drops with water to
produce a solution containing the equivalent of 0.1% wlv of
ascorbic acid. Dilute 1 volume of this solution to
100 volumes with O.OIM hydrochloric acid. The lighl absorptitm
of the resulting solution, Appendix IT B, in the range 210 to
350 nm exhibits a maximum only at 244 nm.

B. Dilute a suitable volumeof the eye drops with water to
produce a solution containing the equivalent of 1.0% wlv of
ascorbic acid. To 5 mL of this solution add 0.05 mL of a
freshly prepared 5.0% wlv solutionof sodium nitroprnsside and
2.0 mL of 2M sodium hydrvxide. Add 0.6 to 0.7 mL of
hydrochloric acid, dropwise, with stirring. The yeUow colour
turns blue.

TESTS
Acidity
pH, 5.5 to 6.5, Appendix V L.
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ASSAY
Carty out the method for liquid chromatography,
Appendix ill D, using the following solutions in O.OOIi'.t DL

homocysteine.
(1) Dilute a volume of the eye drops, if necessary, to produce
a solution containing the equivalent of 0.01% wlvof ascorbic
acid.
(2) 0.01 % wlv of ascorln"c acidBPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (IS em x 4.6 mm) packed
with oaadecy/silyl silica gelfor chromatography (5 flIII)
(Platinum™ EPS CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 0.7 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detectionwavelength of 278 nm.
<0 Inject 10 flLof each solution.

MOBILE PHASE

A 0.05M solution of cetnmide in 40 volumesof methanol and
60 volumes of a buffer solution prepared in the following
manner. Mix 77.8 mL of a 0.908% wlv solutionofpotassium
dihydrogen onhophosphate and 122.2 mL of a 2.38% wlv
solution of anhydrous disodium hydrogen onhophosphote and
adjust the pH to 7.8 with 1Msodium hydroxide.

DETERMINATION OF CONTENT

Calculate the COntent of C(jHa06 in the eye dropsusing the
declared content of CoRsO. in ascoroic acidBPCRS.

STORAGE
Potassium Ascorbate Eye Drops should be protected from
light and stored at a temperature of 2° to 8°.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent smounr of ascorbic acid.

Potassium Chloride Sterile Concentrate
Sterile Potassium Chloride Concentrate

DEFINITION
Potassium Chloride Sterile Concentrate is a sterile solutionof
Potassium Chloride in Water forInjections.
Theconcentrate complies with the requirements for Concentrated
SolutWns for Injections or Infusions statedunder Parenteral
Preparations and with thefollowing requirements.

Content of potassium chloride, KCl
95.0 to 105.0% of the stated amount.

IDENTIFICATION
The residue on evaporation yields the reactions characteristic
of potassium salts and the reactions characteristic of chlmldes,
Appendix VI.

TESTS
Acidity or alkalinity
Dilute, if necessary, the concentrate beingexamined with
carbon dwxide-free water to contain 10.0% wlv of Potassium
Chloride. To 50 mL add 0.1 mL of bromolhymol blue
solution RI. Not more than 0.5 mL of O.OIM hydrochkJric acid
or O.OIM sodium hydroxide is required to change the colourof
the indicator.
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Bacterial endotoxin!
Carry our: the test for bacterial endaoxim, Appendix XIV C.
Dilute L'Ie concentrate being examined with water BET to
contain 0.5% wlv of Potassium Chloride and adjust the pH,
if necessary, to 7 (solution A). The endotoxin limit
concentration of solution A is 3.0 IV of endotoxin per mL.
Carry out the test using a lysate with a declared sensitivity
not less sensitive than 0.0625 ill of endotoxin per mL

ASSAY
Dilute 5 mL (0 100 mL with water. To a volume of the
solution containing 0.15 g of Potassium Chloride add 30 mL
of water and titrate wilh 0.1M silver nitrate VS using potassium
chromate solution as indicator. Each mL of a.1Msilver nitrate
VS is equivalent to 7.456 mg of KCI.

LABELLING
The label states the approximate concentration of the
potassiwn ions and the chloride ions in mmol in a suitable
volume.

Potassium Chloride Oral Solution
Action and use
Used in the prevention and treatment of potassium deficiency
and electrolyte imbalance.

DEFINITION
Potassium Chloride Oral Solution is a solution of Potassium
Chloride in Purified Water.

The oralsolution complies with the requirements statedunderOral
Liquids and with thefollowing requirements.

Content of potassium chloride, KCl
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Yields the reactions characteristic of potassium salts and the
reactions characteristic of chlorides, Appendix VI.

Acidity or alkalinity
pH, 5.0 to 7.5, Appendix V L.

ASSAY
Dilute appropriately with waterand determine by atomi«
emission sp«tropholOmetryJ Appendix II D, measuring at
767 nm and using potassium standard solution (600 ppm 1<),
suitably diluted with water, to prepare the standard solutions.

When Potassium Chloride Oral Solution for paediatric or
neonatal use is prescribed or demanded, a solution
containing 1 mmollrnL or 2 mmollrnL shall be dispensed or
supplied.

Potassium Chloride Effervescent Tablets
Effervescent Potassium Chloride Tablets

DEFINITION
Potassium Chloride Effervescent Tablets contain potassium
ions and chloride ions in an effervescent basis.
The proportion of chloride ions to potassium ions may vary,
but the stated molar proportion of chloride ions should be
not less than 66% of that of potassium ions.

The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of potassium ions, K+
95.0 to 105.0% of the stated amount.
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Content of cbloi-lde ions, cr
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The powdered tablets yield the reactions characteristic of
potassium salts and of chlorides, Appendix VI.

B. Effervesce on the addition of water.

TESTS
Disintegradon
The requirement for Disintegration does not apply to
Potassium Chloride Effervescent Tablets.

Solution
One tablet dissolves in 100 rnL of water at 20° with brisk
effervescence in not more than 3 minutes. The resulting
solution is not more than faintly opalescent.

ASSAY
Weigh and powder 20 tablets.

For potassium ions
Dissolve a quantity of the powder containing 35 mg of
potassium ions in sufficient water to produce 500 mL. Dilute
5 mL of the resulting solution to 100 mL with a 0.6% wlv
solution of strontium chloride and determine the content of
potassium by Method I for atomic emission spectrophotometry,
Appendix II D, measuring at 767 nm and using potassium
standard solution (600 ppm K), suitably diluted with a
0.6% w/v solution of strontium cblonde, to prepare the
standard solutions.

For chloride "OM

Dissolve a quantity of the powder containing 0.12 g of
chloride ions in water, dilute to 50 mL with water and titrate
with O.lM silver nitrate VS using potassium chromate solution as
indicator. Each mL of O.lM silver nitrate VS is equivalent to
3.545 mg of CI.

LABELLING
The label states the content of potassium ions and the
content of chloride ions in terms of the weight and the
number of millirnoles of ion present in each tablet.

When Potassium Chloride Effervescent Tablets are
prescribed or demanded, the amount of potassium required
in each tablet must be specified.

Potassium Chloride Prolonged-release
Tablets
Prolonged-release Potassium Chloride Tablets

Potassium Chloride Prolonged-release Tablets from different
manufacturers, whilst complying with the requiremenu of the
monograph) arenot interchangeable unless otherwise justified and
authorised.

DEFINITION
Potassium Chloride Prolonged-release Tablets contain
Potassium Chloride and are formulated so as to release the
medicament over a period of several hours. They are coated.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of potassium chloride. The dissolution
profile reflects the in vivo performance which in tum is
compatible with the dosage schedule recommended by the
manufacturer.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.
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Content of potassium chloride) KCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Stir 3 tablets in successive 20 mL portions of wateruntil the
outer coating is removed and separate the cores from the
water. The powdered cores comply with the following tests.
A. Yield reaction A characteristic of chlorides, AppendixVI.
B. Yield the reactions characteristic of potassium salts,
Appendix VI.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the disso/Uft'on test for tablets and capsules,
Appendix XII Bt J using Apparatus 2. Use as me mediwn
900 mL of water and rotate the paddle at 50 revolutions per
minute. Withdraw a sample of 10 mL of the medium after I,
2 and 6 hours and treat each sample in me following
manner. Add 25 mL of water, 5 mL of a 25% vlvsolution of
glacial acetic acidand 0.1 mL of a saturated solution of
potassium sulfate and titrate with O.OIM Sl7ver n;trace VS
determining the end point potentiometrically. Each mL of
O.OlM silvernitrate VS is equivalent to 0.7455 mg ofKCl.
The amount of potassium chloride released after 1 hour is
not morsahan 50%, after 2 hours is not less than 25% and
not more than 75%, and after 6 hours is not less than 75%,
calculated with reference to the declared content of
Potassium Chloride.

ASSAY
Shake 10 whole tablets with 400 mL of water for 30 minutes
then heat on a water bath for 45 minutes. Cool, add
sufficient water to produce 500 mL and allow to stand for
24 hours. Filter and dilute to give a suitable concentration.
Carry out the method for atomicemission spectrophotometry,
Appendix II D, measuring at 766.5 om and using potassium
standard solution (600 ppmK), suitably diluted with water, to
prepare the standard solutions. Each mg of potassium is
equivalent to 1.908 mg of KCl.

Potassium Chloride and Glucose
Infusion
Potassium Chloride and Dextrose Injection; Potassium
Chloride and Dextrose Infusion; Potassium Chloride and
Dextrose Intravenous Infusion; Potassium Chloride and
Glucose Injection; Potassium Chloride and Glucose
Intravenous Infusion

DEFINITION
Potassium Chloride and Glucose Infusion is a sterile solution
containing Potassium Chloride and either Glucose or
Glucose Monohydrate. It is supplied as a ready-to-use
solution.

The infusWn complies with the requirements Slated under
Parenteral Preparations and with thefollowing requirements.
Content of potassium chloride, KCI
95.0 to 105.0% of the stated amount.

Content of anhydrous glucose, CJln06
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless or faintly straw-coloured solution.

IDENTIFICATION
A. When heated with cupri-umotic solutWn RJ a copious
precipitate of copperu) oxide is produced.
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B. The residue on evaporation yields the reactions
characteristic of potassium sales and of chlorides, Appendix VI.

TESTS
Acidity
pH, 3.5 to 6.5, Appendix V L.

S-HydroxymethyJfurfural and related substances
Dilute a volume containing 1.0 g of glucose, C6Hl206, to
500 mL with water. The absorbance of the resulting solution
at the maximum at 284 nm is not more than 0.25,
Appendix II B.

Sodium
The content of Na is not more than J .0% of the content of
K, calculated from the content of potassium chloride
determined in the Assay. Determine the content ofNa by
Method Il for atomic emission spectrophoU»netry,
Appendix II D, measuring at 589 om and using sodium
standard solution (200 ppm Na), diluted if necessary with
water, to prepare the standard solutions.

Bacterial endotoxlns
The endotoxin limit concentration is 0.25 IU per mL,
Appendix XN C.

ASSAY
For potassium chloride
Dilute appropriately with waterand determine by atomic
emission spectrophotometry, Appendix II D, measuring at
767 run and using potassium standard solution (600 ppm K),
suitably diluted with waler, to prepare the standard solutions.

For glucose
To a quantity containing the equivalent of 2 to 5 g of
glucose, C6H1206, add 0.2 mL of 5M ammonia and sufficient
water to produce 100 mL. Mix well, allow to stand for
30 minutes and measure the optical rotation in a 2-dm tube,
Appendix V F. The observed rotation in degrees multiplied
by 0.9477 represents the weight in g of glucose, C~1206' in
the quantity of the intravenous infusion taken for assay.

LABELLING
The strength is stated as the percentages wlv of Potassium
Chloride and of glucose, CJlI~06'

When the preparation is intended for intravenous infusion,
the label also states (1) that rapid infusion may be harmful;
(2) the approximate concentrations, in millimoles per litre, of
the potassium ions and the chloride ions and the number of
grams per litre of glucose, C6HI206.
For a preparation containing 0.3% wlv of Potassium
Chloride, the concentration of each ion is stated as 40
milUmoles per litre.

Potassium Chloride and Sodium
Chloride Infusion
Potassium Chloride and Sodium Chloride Injection;
Potassium Chloride and Sodium Chloride Intravenous
Infusion

DEFINITION
Potassium Chloride and Sodium Chloride Infusion is a sterile
solution containing Potassium Chloride and Sodium
Chloride. It is supplied as a ready-to-use solution.

The infusion complies with the requirements Slated under
Parenteral Preparations and with thejolWwing requirements.

Content of potassium chloride, KCJ
95.0 to 105.0% of the stated amount.
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Content of sodium chloride, NaCl
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
The residue on evaporation yields the reactions characteristic
ofpotassium salts, the reactions characteristic of sodium salts
and the reactions characteristic of chlon'des, Appendix VI.

Bacterial endotoxins
The endotoxin limit concentration is 0.25 IV per mL,
Appendix XIV C.

ASSAY
For potassium chloride
Dilute appropriately with waterand determine by atomic
emission sp«tropholOmetry, Appendix II D, measuring at
767 nm and using potassium standard solution (600 ppmK),
suitably diluted with water, to prepare the standard solutions.

For sodium chloride
Dilute appropriately with waterand determine by atomic
emission spe€trophotometry, Appendix n D, measuring at
589 nm and using sodium standard solution (ZOO ppm Na),
suitably diluted with water, to prepare the standard solutions.

LABELLING
The strength is stated as the percentages wlv of Potassium
Chloride and of Sodium Chloride.

When the preparation is intended for intravenous infusion,
the label also Slates (1) that rapid infusion may be harmful;
(2) the approximate concentrations, in mi1limoles per litre, of
me potassium ions, the sodium ions and the chloride ions.

For a preparation containing 0.3% wlv oCPotassium
Chloride and 0.9% wlvof Sodium Chloride, the
concentrations of the ions are stated as 40 millimoles of
potassium, 150 millimoles of sodium and 190 millimoles of
chloride per litre.

Potassium Chloride, Sodium Chloride
and Glucose Infusion
Potassium Chloride, Sodium Chloride and Dextrose
Infusion; Potassium Chloride, Sodium Chloride and
Dextrose Injection; Potassium Chloride, Sodium Chloride
and Dextrose Intravenous Infusion; Potassium Chloride,
Sodiwn Chloride and Glucose Injection; Potassium Chloride,
Sodium Chloride and Glucose Intravenous Infusion

DEFINITION
Potassium Chloride, Sodium Chloride and Glucose Infusion
is a sterile solution containing Potassium Chloride, Sodiwn
Chloride and either Glucose or Glucose Monohydrate. It is
supplied as a ready-to-use solution.

The infusion complies with the requirements Slated under
Parenteral Preparations and with thefolJowjng requirements.

Content of potassium chloride, KCl
95.0 to 105.0% of the stated amount.

Content of sodium chloride, NaCI
0.17 to 0.19% w/v.

Content of anhydrous glucose, CJlU06
3.8 to 4.2% w/v.

CHARACTERISTICS
A colourless or faintly straw-coloured solution.
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IDENTIFICATloN
A. When heated with cupn-umonc solution Rl a copious
precipitate of copperu) oxide is produced.

B. The residue on evaporation and ignition yields reaction B
characteristic of potassium salls, reaction B characteristic of
sodium salts and reaction A characteristic of chlorides,
Appendix VI.

TESTS
Acidity
pH, 3.5 to 6.5, Appendix V L.

5-Hydroxymethylfurfural and related suhstances
Dilnte 25 mL to 500 mL with water. The absoroana of the
resulting solution at the maximum at 284 run is not more
than 0.25, Appendix U B.

Bacterial endotoxlns
The endotoxin limit concentration is 0.25 ill per mL,
Appendix XIV C.

ASSAY
For potassium chloride
Dilute appropriately with waterand determine by atomic
emission spectrophotomel1y, Appendix II D, measuring at
767 nm and using potassium standard solution (600 ppm K),
suitably diluted with water, to prepare the standard solutions.

For sodium chloride
Dilute appropriately with waterand determine by atomic
emission sp«trophotomeny, Appendix II D, measuring at
589 nm and using sodium standard solution (ZOO ppm Na),
suitably diluted with water, to prepare the standard solutions.

For glucose
To a quantity containing the equivalent of 2 to 5 g of
glucose, C6H1206, add 0.2 rnL of 5M ammonia and sufficient
waterto produce 100 mL. Mix well, allow to stand for
30 minutes and measure the optical rotation in a 2-dm tube,
Appendix V F. The observed rotation in degrees multiplied
by 0.9477 represents the weight in g of glucose, CJl1206, in
the quantity of the infusion taken for assay.

STORAGE
During storage, the separation of small solid particles from a
glass container may occur. A solution containing such
particles must not be used"

LABELLING
The label states (1) the content of Potassium Chloride as a
percentage wlvand that the preparation contains 0.18% wlv
of Sodium Chloride and 4.0% w/v of glucose, C.HI 20 . ; (2)
the concentration of Potassium Chloride in grams per litre
and the approximate concentration of potassium ions in
millimoles per litre; (3) that the preparation contains
1.8 grams per litre of Sodium Chloride, equivalent to
approximately 30 millimoles of sodium ions per litre; (4) the
approximate quantity of chloride ions present, in millimoles
per litre; (5) that the preparation contains 40 grams per litre
of glucose, C6H1206 ; (6) that rapid infusion may be harmful;
(7) that solutions containing visible solid particles must not
be used.
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Potassium Citrate Mixture
Potassium Citrate Oral Solution

DEFINITION
Potassium Citrate Mixtureis an oral solution containing
30% wlv of PotassiumCitrate and 5% wlv of Citric Acid
Monohydrate in a suitable vehicle with a lemon flavour. It is
intended to be diluted with waterbeforeuse.
Themixture romp/u.s with the requirements Slated under Oral
Liquids and Wlih thefollowing requirements.

Content of citric acid monohydrate, CJls07,HlO

4.75 to 5.25% wlv.

Content of potassium citrate, C~SK307,H20
28.5 to 31.5% wlv.

IDENTIFICATION
A. Yields reaction A characteristic of potassium salts,
Appendix VI.

B. Yieldsreaction B characteristic of aerates, Appendix VI.

ASSAY
For citric acid monohydrate
To 5 mL add 100 mL of water, boil, cool and titrate with
carbonate-free o. 1Msodium Jrydroxide VS using thymolblue
solution asindicator. Each mL of carbonate-free O.lM sodium
hydroxide VS is equivalent to 7.005 mg of C.H.O"H20 .

For potassium citrate
To 1 g add 5 mL of acetic anhydride and 20 mL of anJrydrmrs
acetic acid,heat on a waterbath for 20 minutes,allow to cool
and carry out Method I for non-aqueous titration,
Appendix VllI A, using I-naphlholbenzein solution as
indicator. Each mL of O.IM perchloric acid VS is equivalent to
10.81 mg of C,H,K,O"H2 0 . Determine the weight per mL
of the mixture, Appendix V G, and calculate the content of
C6H5K301,H20, weight in volume.

Potassium Dihydrogen Phosphate Sterile
Concentrate
SterilePotassium DihydrogenPhosphate Concentrate
Potassium Acid Phosphate Injection
DEFINITION
Potassium Dihydrogen PhosphateSterileConcentrate is a
13.6% wlvsterile solution of Potassium Dihydrogen
Phosphate in Water forInjections.
The conantrate romp/ies with the requirements for Concentrated
Solutions for Injeakms or Infusions suuedunder Parenteral
Prepamtions and w£lh thefolWwing requirements.

Content of potassium dihydrogen phosphate, KHZP04
12.9 "to 14.3% wlv.

IDENTIFICATION
The residue on evaporation yields the reactions characteristic
of potassium salts and the reactions characteristic of
phospha,." Appendix VI.

tESTS
Acidity
pH, 3.5 to 5.0, Appendix V L.

Sterility
Complies with the testfor sterilily, Appendix XVI A.

ASSAY
Titrate 10 mI..., saturated with sodium chloride, with O.5M
sodium hydroxide VS usingphetWlphthalein solution as indicator.
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Each mL of V.5M sodium hydroxide VS is equivalent to
68.05 mg of KH2PO•.

LABELLING
The label states the approximate concentration of the
potassium ions and the phosphate ions in millimoles in a
suitable volume.

Potassium Dihydrogen Phosphate Oral
Solution
Potassium Acid Phosphate Oral Solution

NOTE: This monograph has been developed to Ci>lJer unlicensed
formulations.

DEFINITION
Potassium Dlhydrogen Phosphate Oral Solution is a
13.6% w/v soludon of Potassium Dihydrogen Phosphate in a
suitable aqueous vehicle.
The oralsolution romp/its with the requirements statedunder Om!
Liquids and w£lh thefoUowing requirements. Where appropriate,
the oml solution alsocomplies with the requirements stated under
UnliunsedMedicines.

Content ofpotassium dihydrogen phosphate, KHZP04
12.9 to 14.3% wlv.

IDENTIFICATION
The oralsolutionyields the reactions characteristic of
potassium salts and the reactions characteristic of phosphates,
Appendix VI.

TESTS
Acidity
pH, 3.5 to 5.0, Appendix V L.

ASSAY
Titrate 10 mL of the oralsolution, saturated with sodium
chloride, with O.5M sodium Jrydroxide VS using phenolphthalein
solueWn as indicator. Each mL of O.5M sodium Jrydroxide VS is
equivalent to 68.05 mg of KH2PO•.

LABELLING
The label states: (I) the strength a. a percentage wlv of
Potassium Dihydrogen Phosphate; (2) the approximate
concentration of the potassiwn ions and thephosphateions
in millimoles in a suitable volume.

Potassium Hydroxide Solution
Potash Solution

DEFINlTION
Potassium Hydroxide Solutionis a solutionof Potassium
Hydroxide in Purified Water.

Content of total alkali, calculated as KOH
4.9 to 5.1% wlv.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
Strongly alkaline and when neutralised with 2M Jrydroch1oric
acidyields the reactions characteristic ofpotassium salts,
Appendix VI.

Weigbt per mL
1.040 to 1.050 g, Appendix V G.
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ASSAY
Titrate 20 mL with 1M hydrochloric acid VS using methyl
orange solution as indicator. Each!JIL of 1M hydroch!onc acid
VS is equivalent to 56.11 mg of total alkali, calculated as
KOH.

STORAGE
PotassiumHydroxide Solution should be keptin a well
closed container of lead-free glassor of a suitable plastic.

Potassium Hydroxyquinoline Sulfate and
Benzoyl Peroxide Cream
Potassium Hydroxyquinoline Sulphate and Benzoyl Peroxide
Cream

Action and use
Used topically in the treatment of acne.

DEFINITION
PotassiumHydroxyquinoline Sulfateand BenzoylPeroxide
Creamcontains PotassiumHydroxyquinoline Sulfateand
HydrousBenzoyl Peroxide in a suitable astringent basis.
TheCl'e(Jm complies with therequirements statedunder Topical
Semi-solia Prepamtions and with thefollowing requirements.

Content of potassiwn hydroxyquinoline sulfate,
(C,H,NOh,H,SO"K,SO,
90.0 to 110.0% of the stated amount.

Content of anhydrous benzoyl peroxide, C1..ul 00 4

90.0 to 110.0% of the statedamount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendixill A, using the following solutions.
(I) Shakea quantity of the preparation beingexamined
containingthe equivalent of 50 mg of anhydrous benzoyl
peroxide with 10 mL of dichloromethane and filter.

(2) 0.5% wlv of benzoylperoxide in dkhloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF"..
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate,allow it to dry inairand
examine under ultraviolel/ight (254 nm).

MOBILE PHASE

I volume of gkuia/ acetic acid, 2 volumes of dichloromelhane
and 50 volumes of toluene.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds to that in the chromatogram
obtained with solution (2).

B. Add 20 mL of metharwl to a quantity of the cream
containing 10 mg of Potassium Hydroxyquinoline Sulfate,
heat in a waterbath, shaking occasionally, cool and filter
through anhydrous sodium sulfare. To 10 mL of the filtrate
add 5 mL of a 0.5% wlv solution of iron(ll) sulfare in metharwl
(70%). A dark blue or greencolour is produced immediately.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
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Solvent A 0.1 volumes of acetic acid and 999.9 volwnes of
acetonitrile
(1) Add 1 mL of Solvent A to a quantity of the cream
containing the equivalent of 25 mg of anhydrous benzoyl
peroxide. Mix using a vortex mixeruntil a uniform
suspensionis obtained. Add three l-mL quantities of
acewnih'ile and mix using a vortexmixerbetween each
addition. Add a further 15 mL of acetonitrile and mix with
the aid of ultrasound for 3 minutes. Add sufficient acetonitrile
to produce 100 mL Dilute I volume to 10 volumeswith
acetanitn1e.
(2) Dilute I volume of solution (I) to 100 volumes with
acetonitrile.
(3) 0.003% wlv of benzoic acid, 0.0003% wlv of ethylbenzoare
and 0.0003% wlv of benzaldehyde in acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with potarendcapped erher-linked phenylfor chromatography
(4 urn) (Phenomenex Synergi Polar RP is suitable) fitted
with a suitable stainless steel guard column packedwith
oaadecylsi/yl silica gelfor chromatography.
(b) Use gradient elution and the mobilephase described
below.

(c) Use a flow rate of 1.3 mL per minute.

(d) Use a column temperature of35'.

(e) Use a detection wavelength of 235 nm.

(I) Inject I0 ~L of each solution.

MOBILE PHASE

Mobile phaseA 0.00042% vlv plwsphoric acid.

Mobile phase B atetenitrile.

Time Mobile phaseA Mobile phase B Comment

(MinutoB) (%vlv) (%VN)

0-5 6. 35 isoaatic

6-" ss-sts 35->65 lineargradienl

15--18 I. 65 Isocmllc

'6-20 15--t65 .....35 lineargradient

20-31 65 35 re-equilibralion

When the chromatograms arerecorded under the prescribed
conditions the retention time relative to benzoylperoxide
(retention time about 14.5 minutes) are: benzoic acid, about
0.3; benzaldehyde, about 0.5 and ethylbenzoate,about 0.8.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between me peaksdue to
benzoic acid and benzaldehyde is at least 2.0.

LIMITS

In the chromatogram obtainedwith solution (I):

Identify the peaks due to benzoic acid, benzaldehyde and
ethyl benzoate usingthe chromatogram obtainedwith
solution (3) and multiply the areas of these peaks by the
corresponding correction factors: benzoic acid, 1.50;
benzaldehyde, 1.74; and ethyl benzoate, 1.72.

me area of anypeak corresponding to benzoic acid is not
greater than 10 times the area of the principal peak in the
chromatogram obtainedwith solution (2) (10%);
the area of any other secondary peak is not greater than the
area of me principal peak in the chromatogram obtainedwith
solution (2) (1%).
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ASSAY
For potassium hydroxyquinoline sulfate
Shake vigorously a quantity of the cream containing 35 mg of
Potassiwn Hydroxyquinoline Sulfate with 50 mL of
chloroform and 10 mL of 13.5M ammonia for 5 minutes.
Separate and reserve the chloroform layerand extract the
aqueouslayer with a further 50 mL of chlorofonn. Extract the
combinedchloroform layers with two 50 mL quantities of
35M hydrochloric acid, combine the extracts, wash gently with
three 50 mL quantities of chloroform and discard the
chlorofonn layers. Add 50 mL of O.OIM bromine VS, stopper
the flask, shake for 20 minutes and allow to stand for
20 minutes. Add 10 mL of dilute potassium iodide sdution and
titrate with O.02M sodium thiosuljate VS using starch solution,
added towards the end of the titration, as indicator. Repeat
the titration using 100 mL of 3.5M hydrochloric acidand
beginning at the words 'Add 50 mL..!. The difference
between the titrations represents the amount of bromine
required. EachmL of O.OIM bromine VS is equivalent to
1.407 mg of <c"H,NOj"H2SO.:K2SO•.

For benzoyl peroxide
Shakegentlya quantity of the creamcontainingthe
equivalent of 0.4 g of anhydrous benzoyl peroxide with
50 mL of chloroform until the crearn bas dispersed and filter
the lowerlayer excludingany solid matter that separates at
the interface. Repeat the extraction with (WO further 50 mL
quantities of chlorofonn, wash the filterwith chloroform,
combine the extracts and washings and dilute to 250 mL
with chloroform. To 25 mL of the chloroform extract add
40 mL of a 0.0005% wlv solution of iron(lll) chlorilk
hexahydrate in glacial auti<acidand 10 mL of dilute potassium
iodide solalwn and shake for 20 minutes protected from light.
Add 60 mL of waterand titrate with 0.0125M sodium
thiosulfate VS using starch solutUm, added towards the end of
the titration, as indicator. Repeat the titration using 25 mL of
chlorofonn in place of the chlorofonnextract The difference
between the titrations represents the amount of sodium
thiosulfate required. Each mL of 0.0125M sodium thiosulfate
VS is equivalent to 1.514 mg of C,.HIOO•.

LABELLING
The content of Hydrous Benzoyl Peroxideis stated in terms
of the equivalent amount of anhydrous benzoylperoxide.

Potassium Iodate Tablets
DEFINITION
Potassium IodateTablets containPotassiumIodate.
The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of potassium iodate, KI03

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.4 g
of Potassiwn Iodate with 10 mL of waterand filter
(solution A). I mL of solution A yields reaction B .
characteristic of potassium salts,Appendix VI.
B. Add I g of potassium iodide and I mL of hydrochlori< acid
to 5 mL of solutionA and shake. A browncolour is
produced.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Phannacopoeia in the dissolun"on USt for tablets and capsules,
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Appendix X1J BI, using as the mediwn 900 mL of water and
rotating the basketat 100 revolutions per minute. Filterthe
medium afterfirst wetting me filter paperwith !!.Iater and
note the volume of filtrate. Treat the filtrate as described
under Assay beginning at the words 'To 50 mL of the filtrate
...'. Repeat the assayprocedure without the dissolution
medium. Calculate the totalcontentof potassium iodate,
KI03, in the dissolution medium from the difference
between the titrations.

Iodide
Shake a quantity of the powdered tablets containing 2.5 g of
Potassium Iodate with 50 mL water and filter(solution B).
Add I mL of 1.8M sulfuric acid and 1 mL of chloroform to
25 mL of solution B and shake. Anyviolet colourproduced
is not more intense than that of a solutionprepared at the
same time and in the same manner but using 5 mL of
solution B and 2 mL of iodide standard solution (10 ppm l)
(20 ppm).

ASSAY
Weigh and powder 20 tablets. Transfer a quantity of the
powderedtablets containing 0.3 g of Potassium Iodate to an
iodine flask, add 100 mL of water, shakeand filter.
To 50 mL of the filtrate add 3 g of potassium iodide followed
by 50 mL of 2M hydrochloric acid. Stopper the flask, mix and
stand in the darkfor 5 minutes. Titrate the resulting solution
with O.IM sodium thiosulfate VS to a lightstraw colourand
thencomplete the titration to a colourless end point using
starch solution as indicator. Repeat the titration without the
powdered tablets. The difference between the titrations
represents the amount of sodium thiosulfate required.
Each mL OrO.IM sodium thiosulfate VS is equivalent to
3.567 mg of KlO,.

Povidone-Iodine Eye Drops
NOTE: This monograph has been developed to cuver unlicensed
!onnulatians.

Action and use
Antiseptic.

DEFINITION
Povidone-Iodine Eye Drops areeither a sterile solution of
Iodinated Povidone in Purified Water or they are prepared by
the interaction between Iodine and Povidonein Purified
Water.
The eye drops comply with the requirements stated under Eye
Preparations and with thefollowing requirements. Where
apptoprime, the eye drops also comply with the requirements stated
under Unlkensed lWedicines.

Content of available iodine, I
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A clearbrownsolution.

IDENTIFICATION
A. Dilute I mL to 10 mL with water and add I mL of the
resulting solution to a mixture of I mL of starch mucilage and
9 mL of water. A deep blue colour is produced.
B. Transfer 20 mL to a small flask and cover the mouth of
the flask with filter paper moistened with 0.05 mL of starch
mucilage. No blue colouris produced on the paperwithin
60 seconds.
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C. Dilute 4 mL 10 10 mL wilh waterand add, drop wise,
O.IM sodium thiosulfate until the colourof the iodine is just
discharged. Reserve 5 mL of the resulting solution for test D.
To 5 mL of the solution add 10 mL of 1M hydrochloric acid
and 5 mL of a 7.0% w/v solution of potassium dichromate.
A red precipitate is produced.

D. To 5 rnL of the solutionreserved in test C add 2 mL of
ammonium cooaltothiocyomue solution previously acidified with
5M hydrochloric acid. A blueprecipitate is produced.

TESTS
Acidity
pH, 3.5 to 6.5, Appendix V L.

Iodide
Not more than 0.6% w/v, whendetermined by the following
method. Dilute 10 mL of the preparation being examined to
100 mL with waterand add sodium metabisuljire until the
colour of iodine has disappeared. Add 25 mL of O.lM silver
nitrate VS, 10 mL of nitric acid and 5 mL of/em", ammonium
sulfate solution R2. Titrate with O.lM ammonium thiocyanate
VS: Repeat the procedure withoutthe preparation being
examined. Each mL of O.lM silvernitrate VS is equivalent to
12.69 mg of total iodine. Calculate the percentage contentof
total iodine and subtract the percentage contentof available
iodine, determined in the Assay, to obtain the percentage
contentof iodide.

ASSAY
To 5 mL add 10 mL of O.IM hydrochloric acidand sufficient
water to produce 30 mL. Titrate immediately with
0.01'" sodium thiosulfare VS, determining the end point
potentiometrically. Each mf of O.OIM sodium thiosulfare VS is
equivalent to 1.269 mg of I,

STORAGE
Povidone-Iodine Eye Drops should be protected from light.

LABELLING
The strength is statedas the percentage wlv of Iodinated
Povidone.

Povidone-Iodine Mouthwash
Action and use
Disinfectant.

DEFINITION
Povidone-Iodine Mouthwash is eitheran aqueous solution of
Iodinated Povidone or it is prepared by the interaction
between Iodine and Povidone.
The mouthwash complies with the requirements statedunder
Oromucosal Preparations and with thefollowing requirements.

Content of available iodine, I
0.085 to 0.120% wlv.

CHARACTERISTICS
A yellowish-brown solution.

IDENTIFICATION
A. Dilute I mL to 2 mL with waterand add I mL of the
resulting solution (0 a mixture of I mL of starch mualage and
9 mL of water. A deep blue colouris produced.
B. Transfer 10 mL to a smallflask and cover the mouthof
the flask with filter paper moistened with 0.05 mL of starch
mucilage. No blue colour is produced on the paper within
60 seconds.
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C. To 10 mL ada drop wise O.IM sodium thiosulfare until the
colour of the iodine is justdischarged. Reserve 5 mL of the
resulting solutionfor test D. To 5 mL of the solution add
10 mL of 1M hydrochloric acidand 5 mL of a 7.0% wlv
solution of potassium dichromate. A redprecipitate is
produced.

D. To 5 mL of the solution reserved in test C add 2 mL of
ammonium cobaltothiocyonaie sdutionpreviously acidified with
5M hydrochloric add. A blueprecipitate is produced.

TESTS
Acidity
pH, 3.0 to 6.5, Appendix V L.

Iodide
Not morethan0.06% wlv whendetermined by the following
method. To 50 mL of the mouthwash addsodium
metabisu/fite until the colour of iodine has disappeared.
Add 25 mL of O.lM ,ilvernimue VS, 10 mL of nitric acidand
5 mL offeme ammonium sulfate solution R2. Titrate with O./M
ammonium thWcyanate VS. Repeat theprocedure without the
solution beingexamined. EachmL of O.IM SIlver nitrate VS is
equivalent to 12.69 mg of total iodine. Calculate the
percentage contentof total iodine andsubtract the
percentage contentof available iodine determined in the
Assay to obtainthe percentage contentof iodide.

ASSAY
To 100 mL add 10 mL ofO.IM hydrochloric acidand
sufficient water to produce J50 mL and titrate with
O.IM sodium thiosulfate VS determining the end point
potentiometrically. EachmL ofO.1M sodium thiosulfate VS is
equivalent to 12.690 mg of!.

Povidone-Iodine Solution
Povidone-Iodine Cutaneous Solution

Action and use
Disinfectant.

DEFINITION
Povidone-Iodine Solutionis either an aqueous solution of
Iodinated Povidone or it is prepared by the interaction
between Iodineand Povidone. It is a cutaneous solution.
The solution complies with therequirements statedunder Liquids
for Cutaneous Application and with the following requirements.

Content of available iodine, I
0.85 to 1.20% wlv.

CHARACTERISTICS
A deep brown liquid.

IDENfIFICATION
A. Dilute I mL to 20 mL with water and add I mL of the
resulting solution to a mixture of I mL of starch mucilage and
9 mL of water. A deep blue colour is produced.

B. Transfer 10 mL to a small flask and cover the mouthof
the flask withfilter paper moistened with 0.05 mL of starch
mucilage. No blue colouris produced on the paper within
60 seconds.
C. Dilute 20 mL to 100 mL with water. To 10 mL add drop
wise O.IM sodium thiosulfate until the colour of the iodineis
justdischarged. Reserve 5 mL of the resulting solution for
test D. To 5 mL of the solution add 10 mL of
IM hydrochloric acidand 5 mL of a 7.0% wlv solution of
potassium dichromate. A red precipitate is produced.
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D. To 5 mL of the solution reserved in test C add 2 mL of
ammonium cobaltothiocyanate solution previously acidified with
5M. hydrochloric acid. A blue precipitate is produced.

TESTS
Acidity
pH, 3.0 to 6.5, Appendix V L.

Iodide
Not more than 0.6% wlv when determined by the following
method. Dilute 5 mL of me solution being examined to
100 mL withwaterand add sodium muabisuljile until the
colour of iodine has disappeared. Add 25 mL of o. /M silver
nitrate VS, 10 mL of nitric acidand 5 mL of ferm ammonium
sulfate solution R2. Titrate with O.lMammonium thiocyanate
VS. Repeat the procedure without the solution being
examined. EachmLof O.lM silver nitrate VS is equivalent to
12.69 mg of total iodine. Calculate the percentage content: of
total iodine and subtract the percentage content of available
iodine determined in the Assay to obtain the percentage
content of iodide.

ASSAY
To 10 mL add 10 mL ofO.IM hydrochlori< acidand sufficient
water to produce J50 mL and titrate with 0.02Msodium
rhiosulfariVS determining me end point potentiometrically.
Each mtl>f 0.02Msodium thiosulfate VS is equivalent to

2.538 mg of!.

Pramipexole Tablets
Action and use
Dopamine receptor agonist; treatment of Parkinson's disease.

DEFINITION
Pramipexole Tablets containPramipexole Dihydrochloride
Monohydtate.

The tablets romplywith the requirements statedunder Tablets and
wi,h the following requirements.

Content of pramipexole, ClOHnN3S

95.0 to 105.0% of me stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of powdered tablets containing the
equivalent of I mg of pramipexole in 10 mL of methanol for
60 minutesand filter.
(2) 0.01% wlv of pramipexole BPCRS in melhanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelPm.
(h) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in airand examine under
ullraviolelligh, (254 nm).

MOBILE PHASE

5 volwnes of methanol, 6 volumes of IBM ammonia,
15 volumes of toluene and 80 volumes of ethylacetate.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1).corresponds in position, size and colour to that
in the chromatogram obtainedwithsolution (2).
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B. In Uniformity of content, the chromatogram obtained
with solution (1) shows a peakwith the same retention time
as the peakdue to pramipexole in the chromatogram
obtained with solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution test for tablets
and capmles, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(h) Use 500 mL of O.IM hydrochlori< acid, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutionsprepared in me
medium.
(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with a.1M hydrochlonc
acid if necessary, expectedto contain the equivalent of
0.000018% wlv ofptamipexole.

(2) 0.000018% wlv of pramipexole BPCRS.
(3) 0.0003% wlv of pramipexole BPCRS and 0.0003% wlv of
pramipexole impurity A BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (12.5 cm x 4.6 mm) packed
with end-capped octade<y/silyl silka gelfor chromatography
(5 pm) (Inertsil ODS2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a Row tate of 1.5 mL pet minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 264 nm.
(I) Inject 200 ~L of each solution.

MOBILE PHASE

25 volumes of acetonitrile and 75 volumes of mobile phaseA
(as described under Related substances).

SYSTEM SUITABILiTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and pramipexole is at least 6.0.

DETHRMINATION OF CONTENT

Calculate the total content of prarnipexole in the medium
using the chromatograms obtained and the declared content
of C IOH17N, S in pramipexole BPCRS.

LIMITS

The amount of pramipexole released is not less than 75%
(Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using me following solutions.
Solution A 20 volumes of acewnitrile and 80 volumes of
mobile phase A.
(1) Shake a quantity of powdered tablets containing the
equivalent of 1.5 mg of pramipexole with 7 mL of
solutionA, add sufficient solution A to produce 10 mL and
filter.

(2) Dilute I volume of solution (1) to 200 volumes with
solutionA.

www.webofpharma.com



111-1210 Pramipexole Preparations

(3) 0.015% wlv of pramipexole for system suitability EPCRS in
solution A.
(4) Dilute 1 voiurne of solution (2) to 5 volumes with
solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 cm x 4.6 mm) packed
with end-capped oetad«y/si/yl sitkagelfor chromatography
(5 urn) (Inertsil ODS2 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 264 nm.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phase A Dissolve 5 g of sodium oc(anesulfonau
monohydrate and 9.1 g of potassium dihydrogen onhophosphate
in 900 mL of water. Adjust to pH 3.0 with onhophosphoric
acidand dilute to 1000 mL with water.
Mobile phase B 50 volumes of autonini/eand 50 volumes of
mobile phase A.
When the chromatograms are recorded under the prescribed
conditions the retention times relative to pramipexole
(retention time about 6.5 minutes) are: impurity A, about
0.7; impurity B, about 1.5 and impurity C, about 1.7.

TIm. Mobile phase A Mobile phase B Comment

(MInutes) (%v!Y) (%vlv)

0-, 60 4. isocrnlic

1-16 60->2. 40-.80 lineargradlenl

16-20 2. 80 isocfatlc

20-22 ><H6. 60-.4. linear gradient

22-35 60 4. re-equillbralion

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and pramipexole is at least 6.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than me areaof
the principal peak in me chromatogram obtainedwith
solution (2) (0.5%);
the sum of me areas of any other s«ondarypeaks is not
greater than 5 times the area of the principal peak in the
chromatogram obtained with solution (2) (2.5%).

Disregard any peakwith an area less man the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%). '

Uniformity of content
Tablets containingthe equivalentof less than 2 mg and/or
less than 2% wlw of pramipexole comply with the
requirements stated underTablets using the following
method of analysis. Carry out the method for liquid
chromatography, Appendixm D, using the following solutions
in solution A, as described under Related substances.
(I) Mix with the aid of ultrasound one tablet with 7 mL of
solution A, dilute to 10 mL with solution A and filter. Dilute
the filtrate, if necessary, to produce a solution containingthe
equivalent of 0.00088% w/v of pramipexole.
(2) 0.00088% wlv of pramipemle BPCRS.
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(3) 0.0003% w/v'of pramipexole BPCRS and 0.0003% w/vof
promipexole impurity A BPCRS.

CHROAlATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used with an injection volume of 20 1!L.
When me chromatograms are recordedunder the prescribed
conditions, the retentiontimes for pramipexole and
impurity A are about 3 minutes and 2 minutes respectively.

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
with solution (3)J the resolution between the peaks due to
impurity A and pramipexole is at least 6.0.

DETERMINATION OF CONTENT

Calculate the content of CIOH17N3S in each tabletusing the
declared content of CIOH'7N,S in pramipexole BPCRS.

ASSAY
For tablets containing the equivalent of less than 2 mg
and/or less than 2% w/w ofpramipexole
Use the average of the individual resultsobtained in the test
for Uniformity of content.

For tablets containing the equivalent of2 mg or more
and 2% wlw ofpramipexole '
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix III D, using the following
solutions prepared in solution A, as described under Related
substances.
(I) Shake a quantity of powdered tablets containing the
equivalent of 0.88 mg of pramipexole with 70 mL of
solution AJ dilute to 100 mL with solution A and filter.
(2) 0.00088% wlv of pramipexlJle BPCRS.
(3) 0.0003% wlv of pramipexole for system suitability EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescnbed under Dissolution
may be used with an injection volume of 20 1!L.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due (0

impurity A and pramipexole is at least 6.0.

DETERMINATION OF CONTENT

Calculate the content of C1oH17N3S in the tablets using the
declared content of C,oH'7N,S in pramipexo/e BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities AJ Band C listed under
Pramipexole Dihydrochloride Monohydrate.

Pramipexole Prolonged-release Tablets
Prolonged-release Pramipexole Tablets

Promipexole Prolonged-release Tablets from different
manufacturers, whilst complying with the requirements of the
monograph, arenot interchangeable unless othenoise justified and
authorised.

Action and use
Dopamine receptor agonist; treatment of Parkinson's disease.

DEFINITION
Pramipexole Prolonged-release Tablets contain Pramipexole
Dihydrochloride Monohydrate.
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PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of pramipexole. The dissolution profile
reflects the in vivo performance, whichin turn is compatible
with the dosage schedule recommended by the manufacturer.
The tablets comply unih the requirements statedunder Tablets and
with thefollowing requirements.

Content of pramipexole, C.oHl1N3S
95.0 to J05.0% oCthe stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Shakea quantity of powdered tablets containing the
equivalent of 1 mg of pramipexole in 10 mL of methanol and
filter. Use the filtrate.

(2) 0.01% wlv of pramipeX<J/e BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFZ54-

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After::removal of the plate, dryin airand examine under
u/traViokt light (254 nm).

MOBILE PHASE

5 volwnes of methanol) 6 volumes of ammonia) 15 volwnes of
tduene and 80 volumes of ethyl acetate.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position) size and colour to that
in the chromatogram obtainedwith solution (2). .

B. In the test for Unifonnity of content, the chromatogram
obtained with solution (1) shows a peakwith the same
retention time as the peak due to pramipexole in the
chromatogram obtainedwith solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D) using the following solutions.
Solution A 40 volumes of methanol and 60 volumes of
mobilephase A.
(I) Shake a quantity of powdered tablets containing the
equivalent of 0.26 mg of pramipexole with 10 mL of
solution A. To 4 mL of this solution add sufficient
solutionA to produce 10 mL and filter.
(2) Dilute I volume of solution (I) to 200 volumes with
solutionA.
(3) 0.00375% wlv of pramipexnk for system suitability EPCRS
in solution A.
(4) Dilute 1 volume of solution (2) to 5 volumes with
solutionA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 cm x 4.6 rom) packed
with end-capped octadecy/si/y/ silica gelfor chromatography
(5 um) (lnertsil ODS2 is suitable).

(b) Use gradient elution- and the mobilephase described
below.

(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detectionwavelength of 264 om.
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(I) Inject 200 ~L of each solution.

MOBILE PHASB

JWobiie phaseA Dissolve 5 g of sodium octanesulfonate
monohydrate and 9.1 g of potassium dihydrogen onhophosphate
in 900 mL of water. Adjust to pH 3.0 with onhophosphoric
acidand dilute to 1000 mL with water.

Mobile phase B 50 volumes of acetonitrile and 50 volumes of
mobile phase A.
When the chromatograms arerecorded underthe prescribed
conditions the retention times relative to prarnipexole
(retention time about 7.24 minutes) are: impurity A, about
0.7; impurity B, about 1.5 and impurity C, about 1.6.

Time Mobilephase A Mobilephase B Comment
(Minutes) (%vIY) (%vIY)

0-, 60 4. isocralic

1-16 .....2. 46---180 lineargradienl

16-20 20 80 isoctatic

20-22 20-.80 80->4. lineargradlenl

22-35 60 4. re-equilibraUon

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaksdue to
impurity A and pramipexole is at least 6.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any othersecondary peaks is not
greater than 5 times the area of the principal peakin the
chromatogram obtained with solution (2) (2.5%).

Disregard any peakwithan area less than the area of the
principal peakin the chromatogram obtained withsolution
(4) (0.1%).

Uniformity of content
Tablets containing the equivalent of less than 2 mg and/or
less than 2% wlw of pramipexole comply with the
requirements stated underTablets using the following
method of analysis. Carry out the method for liquid
chromatography) Appendix m D, using the following solutions
in solutionA, as described underRelated substances.
(I) Shake a quantity of powdered tablets containing the
equivalent of 0.26 mg of pramipexole with 100mL solution A
with the aid of ultrasound. Extract 10 mL, filter and dilute
the filtrate) if necessary, to produce a solution containing the
equivalent of 0.00013% w/vof pramipexole.
(2) 0.00013% wlv of pramipexo/e BPCRS.

(3) 0.0003% wlv of pramipexo/e BPCRS and 0.0003% wlv of
pramipexnk impurity A BPCRS.

CHROMATOGRAPHIC CONDITlONS

(a) Use a stainless steel column (12.5 ern x 4.6 rom) packed
with end-eapped octadecy/si/y/ silica gelfor chromatography
(5 pm) (lnertsil ODS2 is suitable).

(b) Use isocrntic elution and the mobilephase described
below.
(c) Use a flow rate of 15 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of264 nrn.
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(I) Inject 200 ~L of each solution.

MOBILE PHASE

25 volumes of aceumiuile and 75 volumes of mobile phase A,
as describedunder Relatedsubstances.
When the chromatograms are recorded under the prescribed
conditions the retention times for pramipexole and
impurity A are about 4 minutes and 3 minutes respectively.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due lO

impurity A and pramipexole is at least 6.0.

DETERMINATION OF CONTENT

Calculate the content of CIOH17N3S in each tablet using the
declared content of C IOH17N3S in pramipexole BPCRS.

ASSAY
For tablets contaim'ng the equivalent of less than 2 mg
aneVorless than 2% tvlw ofpramipexole
Use the average of the individual resultsobtained in the test
for Uniformityof content.

For tablets containing the equivalent 0/2 mg or more
and 2% wlw 0/pramipexole
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendixill D, using the following
solutions in solution A, as describedunder Related
substances.
(I) Shake a quantity of powdered tablets containing the
equivalent of 0.26 mg ofpramipexole with 100 mL
solution A with the aid ifultrasound. Extract 10 mL, filter
and dilute the filtrate, if necessary, to produce a solution
containing the equivalent of 0.00013% wlv of pramipexole.
(2) 0.00013% wlv ofpramipexcleBPCRS.
(3) 0.0003% wlv of pramip"""le BPCRS and 0.0003% wlv of
pramipexcle impurity A BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underUnifonnity
of content may be used.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity A and pramipexole is at least 6.0.

DETERMINATION OF CONTENT

Calculate the content of C IOH 17N 3S in the tablets using the
declared content of C,oH17N,S in pramipexole BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, Band C listed under
Pramipexole Dihydrochlotide Monohydrate.

Pravastatin Tablets
Action-and use
HMG Co-A reductase inhibitor; lipid-regulating drug.

DEFINITION
Pravastatin Tablets containPravastatin Sodium.
The tablets comply with ,he requirements staid under Tablets and
with thefollowing requirements.

Content of pravastatln sodium, C2~3SNa07
92.5 to 107.5% of the stated amount.

2022

IDENTIFICATION
A. Shakea quantity of the powdered tablets containing
10 mg of Pravastatin Sodium with 80 mL of water for
10 minutes,dilute to 100 mL with water, filter and dilute
1 mL to 10 mL with wa'er. The ligh' absorption of the
resulting solution, Appendix II B, in the range 220 to
350 om, exhibits a maximum only at 238 om.
E. In theAssay, the chromatogram obtainedwith solution
(1) shows a peak with the same retention time as the
principal peakin the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the followingsolutions. Dissolve
4.10 g of anhydrous sodium acetate in 400 mL of water, adjust
the pl-l to 5.6 with glacial acetic acid and add sufficient water
to produce 500 mL (solution A). Mix 20 volumes of
methanol with 80 volumes of solution A (solutionB).

(1) Add 20 mL of solution A to a quantity of the powdered
tablets containing 10 mg of Pravastatin Sodium, mix using a
vortexmixerand then with the aid of ultrasound for
15 minutes. Centrifuge and dilute 1 volume of the clear
supernatant liquid to 5 volumes with solution B.
(2) Dilute I volume of solution (I) to 100 volumes with
solutionB.

(3) Dilute I volume of solution (2) to 5 volumes with
solution B.
(4) Dilute 1 volume of solution (3) to 4 volumes with
solutionB

(5) Dissolve 2 mg of pravastatin impurityA BPCRS in the
minimum volumeof me/hanoi and dilute to 20 mLwith
solution (I).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with ollade,;ylsiJyl silica gelfor chromatography (5~m)

. (Ultrasphere ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.3 mL per minute.
(d) Use a column temperature of 25°.

(e) Use a detection wavelength of 238 run.

(I) Inject 20 ~L of each solution.

MOBILE: PHASE

1 volume of glacial acetic acid, 1 volwne of triethylamine)
450 volumes of methanol and 550 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (5), the resolution factorbetween me peaks
corresponding to pravastatin impurity A and pravastatin is
at least 7.0.

LIMITS

In me chromatogram obtainedwith solution (1):

the area of any secondary peak is not greater than twice the
area of the principal peakin the chromatogram obtainedwith
solution (2) (2%);

not more than one secondary peak has an area greater than
the area of theprincipal peak in the chromatogram obtained
with solution (2) (I %);
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not more thanone other secondary peak has an area greater
than the area of the principal peakin the chromatogram
obtained with solution (3j (0.2%);

the sum of the areas of all secondary peaks is not greater than
threetimes the area of the principal peakin the
chromatogram obtained with solution (2) (3%).

Disregard anypeakwith an area less than the area of the
principal peakin the chromatogram obtained with solution
(4) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
IUjuid chromawgraphy, Appendix ill D, using the following
solutions. Dissolve 4.10 g of anhydrous sodium aatatt in
400 mL of water, adjust the pH to 5.6 with glacial acetic acid
and add sufficient water to produce 500 mL (solution A).
Mix 20 volumes of methanol with 80 volumesof solution A
(solution B).

(1) Add 20 mL of solution A to a quantity of the powdered
tablets containing 10 mg of Pravastatin Sodium, mixusing a
vortex mixerand then with the aidof ultrasound for
15 minutes. Centrifuge and dilute 1 volumeof the clear
supernatant liquid to 5 volumes with solution B.
(2) Dissolve 12.4 mg of pravastatin 1,1,3,3,·
tttramethylbuty/amine BPCRS in 20 mL of solution A and
dilute 1 volume to 5 volumes with solution B.

(3) Dissolve 2 mg ofpravastan" impuniY A BPCRS in the
minimum volumeof methanol and dilute to 20 mL with
solution (1).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances maybe used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks
corresponding to pravastatin impurity A and pravastatin is
at least 7.0.

DETERMINATION OF CONTENT

Calculate me contentof C23H3~a07 in the tablets using the
declared contentof <;~3607 inprawsUJun 1,1,3,3,
tttramethylbutylamine BPCRS. Each mg of C;,,H,.O, is
equivalent to 1.052 mg of C23H35Na07'

STORAGE
Pravastatio Tablets sbould be protected from light and
moisture.

IMPURITIES
The impurities limited by the requirements of this
monograph includethose listedunder Pravastatin Sodium.

Prazosin Tablets
Action and use
Alphal-adrenoceptor antagonist.

DEFINIllON
Prazosin Tabletscontain Prazosin Hydrochloride.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of prazosin, Cl~21Ns04
90.0 to 110% of the stated amount.

Prazosin Preparations 111-1213

IDENTIFICATION
Shake a quantity of me powdered tablets containing the
equivalentof 10 mg of prazosin with a mixture of 10 mL of
diehloromethane and 10 mL of 0.05M potassium hydroxide,
filter the organic layer through absorbent cotton, evaporate to
dryness and dry the residue at 60° at a pressure not
exceeding 2 kPa for 2 bours. The infrared absorption spectrum
of the residue,Appendix II A, is concordant with Ihe reference
spearum of prazosin (RS 281).

TESTS
Unifonnlty of content
Tablets containing less than2 mg and/or less than 2% w/w
of prazosin complywith the requirements stated under
Tablets using the following method of analysis. Carry out the
method for liquid chromawgraphy, Appendix ill D, using the
foUowing solutions in a mixture of 2 volumesof glacial acetic
"acid, 2 volumesof waterand 96 volumesof methanol.
(1) Shake one tablet for 1 hour in a suitable volume of the
solvent to producea solution containing lite equivalent of
0.002% wlv of prazosin, centrifuge and use me supernatant
liquid.

(2) 0.0022% wlv of prazosin hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4 mm) packed
with siliea gelfor chromatography (5 I'm) (Zorbax Sil is
suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rateof 1 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ul, of each solution.

MOBILE PHASE

0.0I% wlv of diethy/amim in a mixture of 2 volumes of glacial
acetic acid, 2 volumes of water and 96 volumes of medrano/.

DETERMINATION OF CONTENT

Calculate the contentOfCI9HzINsO.. in each tablet using
the declared contentof C19H21NsO" in prazosin
hydrodlloride BPCRS.

Related substances
Carry out the method for thin-layer chromawgraphy,
Appendixm A, usingthe following solutions.
(1) Sbake a quantity of the powdered tablets containing the
equivalent of 5 mg of prazosin with 2 mL of a mixture of
5 volumes of dierhylamine and 95 volumes of chloro/omI,
centrifuge and pass the supernatant liquid through a 0.5 11m
PTFE filter.

(2) Dilute 1 volume of solution (I) to 200 volumes with the
same solvent.
(3) Dilute 2 volumes of solution (2) to 5 volumes with the
same solvent.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGF25< (Aoaltech Uniplates are
suitable).

(b) Use the mobile pbase as described below.

(c) Apply 20 [1L of each solution.

(d) Develop the plate to 15 ern.

(e) Afterremoval of the plate, dryin aleand examine under
ultraviolet light (254 nm).
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MOBILE PHASE

5 volumes of diethylamine and 95 volumes of ethyl acetate.

liMITS

Any seamdary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) and not more than
two such spots are more intense than the spot in the
chromatogram obtained wilh solution (3).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions in a mixture of 2 volumes of glacial auric acid,
2 volumes of waterand 96 volwnes of methanol.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 2 mg ofprazosin with 100 mL of the solvent
mixture for 30 minutes; centrifuge and use the supernatant
liquid.

(2) 0.0022% wlv of prazosin hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Uniformity
of content may be used.

MOBILE PHASE

0.01% wlv of diethylamine in a mixture of2 volumes of glacial
acetic acid, 2 volumes of waterand 96 volumes of methanol.

DETERMINATION OF CONTENT

Calculate the content of CI9H21N504 in the tablets using the
declared content of C 19H21N50.... in prazosin
hydrochloride BPCRS.

LABELliNG
The quantity of active ingredient is stated in tenns of the
equivalent amount of prazosin.

Prednisolone Enema
Action and use
Glucocorticoid.

DEFINITION
Prednisolone Enema is a rectalsolUlum containing
Prednisolone Sodium Phophate in Purified Water. It contains
suitable buffering and stabilising agents and a suitable
antimicrobial preservative,
The enema complies with the requirements statedunderRectal
Preparations and with thefollowing requirements.

Content of prednisolone, CnH280s
90.0 to 115.0% of the stated amount.

IDENTIFICATION
A. In the Assay, the chromatogram obtained with solution
(I) shows a peak having the same retention time as the peak
due to prednisolone sodium phosphate in the chromatogram
obtained with solution (2).

B. Evaporate 5 mL to dryness on a water bath, cool and
dissolve the residue in 0.5 mL of sulfuric acid. A dark red
colour is produced.

TESTS
AcIdity or alkalinIty
pH, 5.5 to 7.5, Appendix V L

2022

Free prednisolone
Carry out the method for thin-layer chromatography,
Appendix ill A, using silica gel GFZ54 as the coating
substance and a mixture of equal volumes of acewne and
toluene as the mobile phase. Apply separately to the plate
25 ~L of each of the following solutions. For solution (I)
dilute a volume of the enema containing the equivalent of
2.0 mg of prednisolone with sufficient waterto produce
25 mL, add 2.5 g of sodium chloride and 1 mL of hydrochloric
acid, extract with three 25-mL quantities of chlO1Ofomr and
wash each extract: with the same 1 mL quantity of O.1M
hydrochloric add in a second separating funnel. Evaporate the
combined chloroform extracts to about 5 mL using a rotary
evaporator, transfer to a 15 mL stoppered tube and rinse the
rotary evaporator flask with a few millilitres of chlmofonn,
adding the rinsings to the tube. Evaporate in a gentle current
of nitrogen and dissolve the residue in 1 mL of chloroform.
Solution (2) contains 0.0134% wlv of prednisolone BPCRS in
chloroform. After removal of the plate, allow it to dry and
examine under ul,rafJioletlight (254 nm). Any spot in the
chromatogram obtained with solution (I) corresponding to
prednisolone is not more intense than the spot in the
chromatogram obtained with solution (2).

ASSAY
Carry out the method for liquidchromatography,
Appendix mD, using the following solutions. For solution
(I) dilute, if necessary, a quantity of the enema containing
the equivalent of 2 mg of prednisolone [0 10 mL with warer,
add 10 mL of water, extract with three 20-mL quantities of
ch/qroform and discard the lower layer. For solution (2)
dissolve 55 mg of prednisolone sodium phosphate BPCRS in
water and dilute to 200 mL (solution A); to 10 mL of
solution A add 10 mL ofa 0.035% wlv solution of
betamerhasone sodium phosphate in water (internal standard),
extract with three 20-mL quantities of chloroform and discard
the lower layer. Prepare solution (3) in the same manner as
solution (I) but add 10 mL of a 0.035% wlv solution of
baamahasone sodium phosphate in water in place of the 10 mL
of water.

The chromatographic procedure may be carried out using
(a) a stainless steel colwnn (20 ern x 5 mm) packed with
oc,adecylsilyl silica gelfor chromatography (10 um) (Spherisorb
ODS 1 Is suitable) and maintained at 60°, (b) a mixture of
45 volumes of methanol and 55 volumes of ci,ro-phosphate
buffer pH 5.0 as the mobile phase with a flow rate of 2 mL
per minute and (c) a detection wavelength of 247 run.

Calculate the content of C;UH2S05 in solution A by
measuring the absorbance, Appendix IT B, of a solution
obtained by diluting I volume of solution A (0 10 volumes
with water at the maximum at 247 nm and taking 419 as the
value of A(l %, I em) at the maximum at 247 run. Calculate
the content of C2lH2805 in the enema using peak areas.

STORAGE
Prednisolone Enema should be protected from light.

LABELliNG
The quantity of active ingredient is stated in terms of the
equivalent almount of prednisolone.
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Prednisolone Tablets
Action and use
Glucocorticoid.

DEFINITION
Prednisolone Tablets contain Prednisolone.

The tablets comply with the requirements statedunder Tablets and
with theJollOflJing requirements.

Content of prednisolone, C21HzsOs
90.0 to lto.O% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets with aCeton~ filter
and evaporate the filtrate (0 dryness. The residue complies
with the following tests.
A. The infrared absorption spectrum, Appendix n A, is
concordant with the reference spectrum of prednisolone
(RS 282).
B. Compiles with me test for the Identification of steroids,
Appendix III A, using impregnating solvem I and mobile
phaseA.

TESTS
Dissolution
Comply with the requirements for Monographs of me British
Pharmacopoeia in the dissolution test for tablets and capsules,
Appendix XII BI.

T.E!STCONDITIONS

(a) Use Apparatus 2J rotating me paddle at 50 revolutions
per minute.

(b) Use 900 mL of waterJ at a temperature of 37°J as the
medium.

PROCEDURE

Carry out the method for liquidchromatogmphy,
Appendix ill D J using the following solutions.

(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with waterif
necessary, expected to contain 0.0001% wlv of Prednisolone.

(2) Dilute I volume of a 0.1 % wlv solution of
prednisolone BPCRS in methanol to 1000 volumes with water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Unifonnity
of content may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2)J me column efficienCYJ determined using the
peak due to prednisolone, is greater than 15JOOO theoretical
plates per metre.

DETERMINATION OF CONTENT

Calculate the total content of C21H2805 in the medium from
the chromatograms obtained and using the declared content
of C2LH,.O, in prednisolone BPCRS.

Related substances
Carry out the method for liquidchromatographYJ
Appendix ill D J using the following solutions.

(I) Shake a quantity of the powdered tahlets containing
10 mg of Prednisolone with 25 mL of methanol for
10 minutes and mix with the aid of ultrasound for 2 minutes;
filter the extract (Whatman GFIF is suitable}, wash the filter
with two 10 mL quantities of methanol, combine the filtrate
and washings and evaporate to dryness using a rotary
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evaporator arid a warm water bath; dissolve the residue in
10 mL of retrahydrofuran and dilute to 20 mL with warer.

(2) Dilute 1 volume of soiution (1) to 100 volumes with a
50% vlv solution of lelrahyc/rofuran.

(3) 0.002% wlv each of prednisolone BPCRS and
hydrocortisone BPCRS in the mohile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with actadecylsiJyI silica gelfor chromatogmphy (5 urn) (Alltima
CIS is suitahle).

(b) Use isocratic elution and the mobile phase described
helow.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 45°.

(e) Use a detection wavelength of 254 om.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 4.5 times the
retention time of the principal peak.

In the chromatogram obtained with solution (3)J the
retention times are about 14 minutes and 15.5 minutes for
prednisolone and hydrocortisone respectively.

MOBILE PHASE

Mix 220 volumes of lelrahydrofuran with 700 volumes of
waterJ allow to equilibrate, dilute to 1000 volumes with water
and mix.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
prednisolone and hydrocortisone is at least 2.2. If necessary,
adjust the concentration of tetrahydrofuran in the mobile
phase.

UMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (I %);

the sum of the areas of any secondary peaks is not greater than
three times the area of the principal peak in the
chromatogram obtained with solution (2) (3%).

Disregard any peak with an area less than 0.05 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%) and any peak with a retention time of
3 minutes or less.

Uniformity of content
Tablets containing less than 2 mg and/or less than 2% w/w
of Prednisolone comply with the requirements stated under
Tablets using the following method of analysis. Carry out the
method for liquid~"hromatographyJ Appendix ill D J using the
following solutions.

(I) Add 15 mL of the mohile phase to one tablet, mix with
the aid of ultrasound for at least 10 minutes. Add sufficient
of the mobile phase to produce a solution expected to
contain 0.005% wlv of Prednisolone, centrifuge and use the
supernatant liquid,

(2) 0.005% wlv ofprednisolone BPCRS in a mixture of
58 volumes of methanol and 42 volumes of water.
(3) 0.0050% wlv of prednisolone BPCRS and 0.0075% wlv of
dexamethasone BPCRS in the mobile phase.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 nun) packed
wilt; ocUidecylsilyl silica gelfor chro11iawgraphy (5 ;iill)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(e) Use a flow rate of 1.5 mL per minute.

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 254 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

42 volumes of waterand 58 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to

prednisolone and dexamethasone is greater than2.5.

DETERMINATION OF CONTENT

Calculate the content of C2 IH2SO, in each tabletusing me
declared content of C21H2S0S in prednisolone BPCRS.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromaUlgmphy, Appendix III D, using the following
solutions.
(I) Add 58 mL of methanol to a quantity of the powder
containing 5 mg of Prednisolone, shakefor 10 minutes, add
sufficient waler to produce 100 mI.., mix and filter.
(2) 0.005% wlv of prednisolone BPCRS in a mixture of
58 volumes of methanol and' 42 volumes of water.
(3) 0.005% wlv ofprednisolone BPCRS and 0.0075% wlv of
dexamethasone BPCRS in a mixture of 58 volumes of methanol
and 42 volumes of wafer.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribedunder Uniformity
of content may be used.

SYSTEM SillTABIUTY

The assay is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaksdue to
prednisolone and dexamethasone is greater than 2.5.

DETERMINATION OF CONTENT

Calculate the content of ~IH280'j in the tablets using the
declared content of C"H2.O, in prednisolone BPCRS.

STORAGE
Prednisolone Tablets should be protected from light.

Prednisolone Soluble Tablets
Soluble Prednisolone Tablets

Action and use
Glucocorticoid.

DEFINlTION
Prednisolone Soluble Tablets containPrednisolone Sodium
Phosphate.

The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of prednisolone, (qtH2lIOs
90.0 to 105.0% of the staled amount.

2022

IDENTIFICArtON
A. Carry out the method for thin-layer chromawgraphy,
AppendixIII A, using the following solutions.
(I) Add a quantity of powdered tablets containing the
equivalent of 7.5 mg of prednisolone to 10 mL of water,
leave to stand for 30 minutes, swirl and filter.
(2) 0.1% wlv of prednisolone sodium phosphate BPCRS.
(3) Equal volumes of solutions (I) and (2).

(4) Equal volumes of solution (2) aud a 0.1% wlv solution of
betamethasone sodium phosphate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelF254.

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of me plate,allow it to dryin air, heat at
105° for 10 minutes and examine underullra'Uiolet light
(254 nm).

MOBILE PHASE

33 volumes of water, 47 volumes of glacial auric acid and
120 volumes of buum-t-ol, prepared immediately before use.

SYSTEM SUITABILITY

The test is not valid unless me chromatogram obtained with
solution (4) shows two principal spots withalmost
identical Rf values.

CONFIRMATION

The chromatograms obtained with solutions (I), (2) and (3)
show single principal spots with similar Rf values.
B. In the Assay, the chromatogram obtained withsolution
(1) shows a peakwith the same retention timeas me peak
due to prednisolone sodium phosphate in the chromatogram
obtained with solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution test for
tablets and capsules, Appendix xn B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 37°) as the
medium.

PROCBDURE

Carry out the method for liquid chromaUlgmphy,
Appendixill D, using the following solutions.
(1) After 15 minutes withdraw a sampleof me medium and
filter. Use the filtered medium, dilutedwith waler if
necessary, to produce a solution expectedto containthe
equivalent of 0.00055% wlv of prednisolone.

(2) 0.00074% wlv ofprednisolone sodium phosphare BPCRS in
water.
(3) 0.0006% w/v each ofprednisolone sodium
phosphare BPCRS and prednisolone BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with oeuuJecylsilyl silica gelfor chromaUlgmphy (5 um} (Luna
CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
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(c) Use a flow rate of I mL per minute.

Cd) Use an ambientcolumn temperature.
(e) Use a detection wavelength 0£247 om.

(I) Inject I00 ~L of each solution.

MOBILE PHASE

26 volumes of acetonilriJe and 74 volumes of walercontaining
0.544% w/v of potassium dihydrogen ortMphosphate and
0.240% wlv of hexylamine. When the chromatograms are
recorded underthe prescribed conditions, the relative
retention with reference to prednisolone sodiumphosphate
(retention time about 6.5 minutes)of prednisolone is
about 1.3.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
prednisolone sodium phosphateand prednisolone is
at least 4.5.

DETERMINATION OF CONTENT

Calculate the content of C21H2S0S (prednisolone) in the
medium using the calculated content of C21H27Na20aP in
prednisolone sodium phosphate BPCRS. Each mg of
C21H21Na208P is equivalent to 0.7440 mg of C:2 IH280 j •

liMITS

The amount of prednisolone released is not less than75%
(Q) of the stated amount.

Free prednisolone
In the test for Related substances, the area of anypeakdue
to prednisolone in the chromatogram obtained withsolution
(I) is not greater than the area of the principal peak in the
chromatogram obtained with solution (5) (4%).

Related substances
Carry out the method for li9.Ula chromatography,
Appendixill D, using the following solutions.
(I) Add a quantity of powdered tablets containing the
equivalent of 20 mg of prednisolone to 8 mLof the mobile
phase, leave to stand for 30 minutesand swirl. Add sufficient
mobile phase to produce 10 mL and filter.
(2) Dilute I volwne of solution (I) to 50 volwnes with the
mobile phase.
(3) 0.004% w/v each of prednisolone sodium phosphate BPCRS
and prednisolone BPCRS in the mobile phase.

(4) Dilute I volwne of solution (2) to 20 volwnes with the
mobile phase.
(5) Dilute I volume of solution (I) to 25 volwnes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underDissolution
may be used with an injection volumeof 20 J.lL. Allow the
chromatography to proceed for 3 times the retention time of
prednisolone sodium phosphate.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
prednisolone sodium phosphateand prednisolone is
at least 4.5.

liMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (2%);
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the area of not more than one secondary peak is greater than
half the areaof lhe principal peakin the chromatogram
obtainedwith solution (2) (1%);
the swn of the areas of aU the secondary peaks is not greater
than J.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (3%).

Disregard any peakdue to prednisolone and anypeak with
an arealess than the area of the principal peak in the
chromatogram obtained with solution (4) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
li9.uid chromatography, Appendix III D, using the following
solutions.
(I) Add a quantity of powdered tablets containing the
equivalent of 5 mg of prednisolone to 5 mL of waterJ leave to

standfor 30 minutes and swirl. Add sufficient water to
produce 20 mL and filter.

(2) 0.034% wlv ofprednisolone sodium phosphate BPCRS.
(3) 0.025% wlv each of prednisolone sodium phosphate BPCRS
and prednisolone BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underDissolution
maybe used with an injection volwne of 20 J.lL.

SYSTEM SUITABILITY

The assayis not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
prednisolone sodium phosphate and prednisolone is
at least 4.5.

DETERMINATION OF CONTENT

Calculate the content of C2 IH280 j (prednisolone) in the
tablets using the calculated contentof C21H27Na20SP in
prednisolone sodium phosphate BPCRS. Each mg of
C21H21Na20SP is equivalent to 0.7440 mg of C:2 I Hu Oj o

STORAGE
Prednisolone Soluble Tablets should be protected from light.

LABELLING
The quantity of the active ingredient is stated in terms of the
equivalent amount of prednisolone.

Prednisolone Gastro-resistant Tablets
Gastro-resistant Prednisolone Tablets

Action and use
Glucocorticoid.

DEFINITION
Prednisolone Gastro-resistant Tablets containPrednisolone.
They are covered witha gastro-resistant coating.
The tablets (omplywith the requirements statedunder Tablets and
with thefolWwing requirements.

Content of prednisolone, C21HlSOS
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract a quantity of the powdered tablets with
dichloromeshane, filterand evaporate the filtrate to dryness.
The residue complieswilh the test for identification of steroids,
Appendixill A, using impregnating solvent I and mobile
phaseA.
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B. In the Assay, the chromatogram obtained with solution
(1) shows a peakhavingthe same retention time as the peak
due to prednisolone in the chromatogram obtained with
solution (2).

TESTS
Dissoludon
Complywith the requirements forMonographs of the British
Pharmacopoeia in the dissolution test for tablets and capsules,
Appendix XII B1.

TEST CONDITlONS

Use the apparatus described underTest A for the
disintegration test for tablets and capsules, Appendix xnAI,
introduce one tablet into each of six tubes and operate the
apparatus without me discs for 60 minutes in
O.IM hydrochlom add. Removethe tablets and use these
tablets to carry out the dissolution test as described below.
(a) Use Apparatus J, rotating the basket at JOO revolutions
per minute.

(b) Use 900 mL of mixedphosphate buffer pH 6.8, at a
temperature of 37°, as the medium.

PROCEDURE

Carry out the method for liquid chromaf()graphy,
Appendix ill D, using the following solutions.
(I) After 45 minutes withdraw a sample of 20 mL of the
medium and filter through a membrane filter having a
nominal pore size not greater than0.45 J.1rn, discarding the
first 10 mL of filtrate.

(2) Prepare a 0.05% wlv solution of prednisolone BPCRS in a
mixture of 42 volumes of Water and 58 volumes of methanol
and dilute with the dissolution mediumto contain
0.00025% wlv of prednisolone.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with ocladecylsilyl silica gelforchromatography (10 pm}
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of I mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 254 nm,

(I) Inject 20 ~L of each solution.

MOBILE PHASE

42 volumes of water and 58 volumesof methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the column efficiency, determined using the
peakdue to prednisolone, is greater than 15,000 theoretical
plates per metre.

DETERMINATION OF CONTENT

Calculate the totalcontent of prednisolone, Cz1HuOj • in the
medium using the declared content of C21HuOj in
prednisolone BPCRS.

Related substances
Carry out the method for liquid chromaf()graphy,
Appendix ill D, using the following solutions.
(1) Shake a quantity of the powdered tablets containing
10 mg of Prednisolone with 25 mL of methanal for
10 minutesand mix with the aid of ultrasound for 2 minutes.
Filter the extract (Whatman GFIF is suitable), wash the filter
with two 10-mL quantities of methanol, combinethe filtrate
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and washings and evaporate to dryness using a rotary
evaporator and a warmwater bath; dissolve the residue in
10 mL of tetrahydrofuran and dilute to 20 mL with water.
(2) 0.002% wlv each of prednisolone BPCRS and
hydrocortisone BPCRS in the mobile phase.

(3) Dilute I volume of solution (I) to 100 volumes with a
50% vlv solution of letrahydrofuran.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsi/yl silica gelfor chromatography (5 urn) (Alltima
CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 45°.

(e) Use a detection wavelength of 254 run.

(I) Inject 20 ~L of each solution.

(g) For solution (1) allow the chromatography to proceed for
4.5 times the retention time of the principal peak.
When the chromatograms arerecorded in the prescribed
conditions, the retention times are: prednisolone, about
14 minutes and hydrocortisone, about 15.5 minutes.

MOBILE PHASE

Mix 220 volumes of tetrahydrofuran with 700 volumes of
water, allow to equilibrate and dilute to 1000 volumeswith
waterand mix.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the molutionfcuwT between the peaks due
to prednisolone and hydrocortisone is at least2.2.
H necessary, adjust the concentration of tetrahydrofuran in the
mobile phase.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (3) (I %);

the sum of the areas of any such peaksis not greater than
four times the areaof the principal peak in the
chromatogram obtained with solution (3) (4%).

Disregard any peak with an area less than0.05 times the area
of the principal peak in the chromatogram obtained with
solution (3) (0.05%) and any peakwith a retention timeof
5 minutes or less.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
IUjuid chromatography, Appendix ill D, using the following
solutions.
(I) Add 58 mL of methanol to a quantity of the powdered
tablets containing 5 mg of Prednisolone, shake for
10 minutes, add sufficient water to produce 100 ml., mix and
filter..
(2) Dissolve 5 mg of prednisolone BPCRS in 58 mL of
methanol and dilute to 100 mL with water.
(3) Add 10 mL of a 0.075% wlv solution of dexamethasone in
melMnol and 48 mL of methanol to a quantity of the
powdered tablets containing 5 mg of Prednisolone, shake for
10 minutes,add sufficient water to produce 100 ml., mix and
filter.
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CHROM.ATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

SYSTEM SUITABILITY

The assay is not valid unless, in the chromatogram obtained
with solution (3):

the resolution factor between the peaks due to prednisolone
and dexamethasone is at least 25j
the columnefficiency, determined using the peak due to
prednisolone, is greater than 15)000 theoretical platesper
metre.

DETERMINAnoN OF CONTENT

Calculate the content of C21H2S0S in the tablets using the
declared content of C21H2S05 in prednisolone BPCRS.

Prednisolone Acetate Injection
Action and use
Glucocorticoid.

DEFINTI10N
Prednisolone Acetate Injection is a suspension of
Prednisolone Acetate in Water for Injections.

The injection complies with the requirements Slated under
Parenteral Preparation: and with thefollowing requirements.

Content of prednisolone acetate, C2:J13006
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chroma,ography,
Appendix ill A, using the following solutions in a mixture of
I volume of me/hanoi and 9 volumes of dichloromethane.
(I) To a quantity of the injection containing 25 mg of
Prednisolone Acetate add 20 mL of a mixture of I volume of
methanol and 9 volumes of dichloromethane. Mix with me aid
of ultrasound and dilute to 25 mL with the same solvent.

(2) 0.1 % wlv of prednisolone acetate BPCRS.

(3) 0.1 % wlv each of prednisolone acelate BPCRS and
prednisolone Plvala,e EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254.

(b) Use the mobile phase described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em,

(e) After removal of the plate, allow it to dry in air, heat at
105° for 10 minutes and examine under ultraviolet light
(254 nm).

MOBILE PHASE

Add a mixture of 1.2 volumes of waterand 8 volumes of
methanol to a mixture of 15 volumes of etherand 77 volumes
of dich/oromethane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (l) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assey, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
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principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinity
pH, 5.5 to 7.0, Appendix V L.

Related substances
Carry out the method for liquid chromatographyJ
Appendix m D J using the following solutions prepared
immediately before use.

SolventA Equal volumes of acetonitrile and a mixture
containing 1 volume of dilute hydrochlori£ acid, 5 volumes of a
6.81% wlv solution of sodium acetateJ 15 volumes ora
3.73% w/v solution of potassium chloride and 79 volumes of
water.

(1) Mix with the aid of ultrasound a quantity of the injection
containing 25 mg of Prednisolone Acetate with 7 mL of
methanol, dilute to 10 mL with waterand filter.

(2) Dilute I volume of solution (1) to 100 volumes with
solvent A. Further dilute 1 volume of this solution to
5 volumes with solvent A.

(3) 0.01 % wlv of prednisolone acetate for peak
identification EPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 nun) packed
with oetadecylsilyl silica gelfor chromatography (5 f1II1) (Alltima
CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use a column temperature of 40'.

(e) Use a detection wavelength of254 nm.

(I) Inject 20~ of each solution.

(g) For solution (I), allow the chromatography to proceed
for 2.5 times the retention time of prednisolone acetate.

MOBILE PHASE

350 volumes of acetonitrile and 650 volumes of weuer.

When the chromatograms are recorded under the prescribed
conditions the retention times relative to prednisolone acetate
(retention time, about 17 minutes) are: impurity BJ about
0.4; impurity AJ about 1.1 and impurity CJ about 2.0.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)J the resolution between the peaks due to
prednisolone acetate and prednisolone impurity A is
at least 2.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak due to prednisolone impurity A or
prednisolone impurity B is not greater man five times the
area of the principal peak in the chromatogram obtained with
solution (2) (1%);

the area of any peak due to prednisolone impurity C is not
greater than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
ten times the area of the principal peak in the chromatogram
obtained with solution (2) (2%).
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Disregard any peakwithan area less than halfof the area of
the principal peak in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions prepared
immediately before use.
Solvent A Equalvolumes of aceumitrik and a mixture
containing 1 volume of dilule hydrrxhloriJ; add, 5 volumes of a
6.81% wlvsolution of sodium acetate, 15 volumes of a
3.73% w/v solution of potassium chloride and 79 volumes of
water.
(1) Mix with the aid of ultrasound a weighed quantity of the
injection containing 25 mg of Prednisolone Acetate with
70 mL of methanol, dilute to 100 mLwith methanol and
filler.
(2) 0.025% wlv ofprednisolone autale BPCRS in methanol.
(3) 0.01% w/v of prednisolone autatefor peak
identification EPCRSin solvent A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The assay is not valid unless, in the chromatogram obtained
withsolution (3), the resolutWn between the peaksdue to
prednisolone acetate andprednisolone impurity A is
at least 2.0.

DETERMINATION OF CONTENT

Calculate the contentof Prednisolone Acetate, CnH3006, in
me injection using the calculated COntent of C43H3006 in
prodnisolone acetate BPCRS.

STORAGE
Prednisolone Acetate Injection should be storedprotected
from light.

IMPURITIES
The impurities limited by the requirements of this
monograph includethose listedunderPrednisolone Acetate.

Prednisolone Sodium Phosphate Ear
Drops
Action and use
Glucocorticoid.

DEFINITION
Prednisolone SodiumPhosphate EarDrops area solution of
Prednisolone Sodium Phosphate in Purified Water.

Theeardrops annply with the requi....entsSlated under Ear
Preparations and with thefollowing requi....ents.

Content ofprednisolone sodium phosphate,
C"Hz,NazOsP
90.0 to 110.0% of the stated amount.

IDENTIFICATION
Forear drops containing less than 0.1% wlv of Prednisolone
Sodium Phosphate cany out leSt B only.
A. Carry out the method for thin-layer chromatography,
Appendix III A, using me following solutions.
(1) Use the ear drops diluted, ifnecessary, with water to
contain 0.1% wlvof Prednisolone SodiumPhosphate.
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(2) 0.1% wlv of prednisoloIU sodium phosphate BPCRS.

(3) A mixture of equal volumes of solutions (I) and (2).

(4) A mixture of equal volumes of solution (2) and a
0.1% w/v solution of becamethasone sodium phosphate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel Fss-:
(b) Use the mobile phase described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em,

(e) After removal of the plate, aUow it to dryin air, heat at
110° for 10 minutes and examine under ulcmviolellight
(254 nm).

MOBILE PHASE

33 volumes of water, 47 volumes of glacial auricacidand
120 volumes of buum-l-ot, prepared immediately before use.
SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (4) shows two principal spotswithalmost
identical Rfvalues.

CONFIRMATION

The chromatograms obtained with solutions (I), (2) and (3)
showsingleprincipal spotswithsimilarRf values.
B. In the Assay, the chromatogram obtained withsolution
(1) shows a peakwith the sameretention timeas the peak
due to prednisolone sodium phosphate in the chromatogram
obtained with solution (2).

C. To a volume containing 0.2 mg of Prednisolone Sodium
Phosphate slowly add 1 mL of sulfuric add and allow to stand
for2 minutes. A deep red colour is produced.

TESTS
Acidity or alkalinlty
pH, 7.0 to 8.5, Appendix V L

Free Prednisolone
Carry out the method for liquid chromatography,
Appendix ill D, usingthe following solutions.
(1) 0.0004% w/v of prednisolone BPCRS in the mobile phase.

(2) Dilute the eardrops, if necessary, with the mobile phase
to produce a solution containing 0.010% w/v of Prednisolone
Sodium Phosphate.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 ern x 4.6 mm) packed
with oClade<YlsilyI silica gelforchromatography (10 ~m)

(Spherisorb ODS 1 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of2 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of 247 run.

(f) Inject 0.2 mL of each solution.

MOBILE PHASE

45 volumes of methanol and 55 volumes of ci'",-phosphate
buffer pH 5.O.

LIMITS

In the chromatogram obtained with solution (2) the area of
anypeakcorresponding to prednisolone is not greater than
the area of the principal peak in the chromatogram obtained
with solution (1) (4%).
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ASSAY
Carryout the method for liquidchromawgraphy,
Appendix Ill DJ using the fcllc vsing solutions in water.
(1) Dilute a quantity of lite eardrops withwater, if necessary,
[0 contain0.001% w/vof Prednisolone SodiumPhosphate.
(2) 0.0025% wlv of predniso/qne sodium phosphate BPCRS.

(3) 0.00I % wlv of prednisolone sodium phosphate BPCRS.
(4) 0.001 % wlv of each of prednisolone sodium
phosphate BPCRS and be..methasone sodium
phosphate BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (I0 ~m)

(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 247 om.
(f) Inject 50 ~L of each solution.

MOBILE PHASE

45 volum¢,\ of methanol and 55 volumes of cirro-phosphate
buffer pH 5.0.

SYSTEM SUITABILITY

The assay is not valid unless) in the chromatogram obtained
with solution (4), the resolutionfaclOrbetween the peaks due
to betamerhasone sodium phosphate andprednisolone
sodium phosphate is at least 2.5.

DETERMINATION OF CONTENT

Calculate the content of C21H"Na20.P in solution (2) by
measuring the absodxmce, Appendix II B, of solution (2) at
the maximum a' 247 om and taking 312 as the value of
A(I%, I em) at the maximum at 247 om. Calculate the
content of C21H27Na20SP in the eardrops usingthe
calculated contentof C21H27Na20gP in prednisolone sodium
phosphate BPCRS.

STORAGE
Prednisolone Sodium Phosphate EarDropsshould be stored
protected from light.

Prednisolone Sodium Phosphate Eye
Drops
Action and use
Glucocorticoid.

DEFINITION
Prednisolone Sodium Phosphate Eye Drops are a sterile
solutionof Prednisolone Sodium Phosphate in Purified
Water.
The .rye drops comply with the requirements stated underEye
Preparations and with thefolWwing requirements.

Content of prednisolone sodium phosphate,
C21H27NazOaP
90.0 to 110.0% of the stated amount.

IDENTIFICATION
Foreye drops containing less than 0.1% wlv ofPrednisolone
Sodium Phosphate cony out test B only.
A. Carry out the method for thin-layer chromatography,
Appendix ill A, usingsilica gel GFZ54 as the coating
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substance and a mixture of 33 volumes of water, 47 volumes
of glacialacetic add and 120 volwnes of lnaan-l-ol, prepared
immediately before use, as the mobile phase. Apply
separately to the plate 10 ~L of each of the following
solutions.For solution (I) use the eye dropsdiluted, if
necessary, with water to containO. I%wlv of Prednisolone
Sodium Phosphate. Solution (2) contains 0.1% w/vof
prednisolone sodium phosphate BPCRS in water. Solution (3) is
a mixture of equal volumes of solutions (I) and (2). Solution
(4) is a mixture of equalvolumes of solution (2) and a
0.1% w/v solution of betamethasone sodium phosphate BPCRS
in water. Afterremoval of the plate, aUow it to dryin air,
heat at 1100 for 10 minutes and examineunderultraviolet
light (254 nm). The chromatograms obtained with solutions
(I), (2) and (3) show single principal SPOlS with
similar Rf values. The chromatogram obtained with solution
(4) shows two principal spots with almost identical Rf values.
B. In the Assay, the chromatogram obtained with solution
(1) shows a peakwith the same retention time as the peak
due to prednisolone sodiumphosphate in the chromatogram
obtained with solution (2).
C. To a volume containing 0.2 mg of Prednisolone Sodiwn
Phosphate slowlyadd 1 mL of sulfuric acid and allow to stand
for 2 minutes. A deep red colouris produced.

TESTS
Acidity or alkalinity
pH, 7.0 '0 8.5, Appendix V L.

Free prednisolone
Carry out the methodfor liquidchromatography,
Appendix m D. For eye dropscontaining 0.010% w/vor
more of Prednisolone Sodium Phosphate use 50 J,1L of the
following solutions. Solution (I) contains 0.00040% wlv of
prednisolone BPCRS in the mobile phase. Prepare solution (2)
in the following manner. Dilute the eye drops, if necessary,
with the mobilephase to produce a solution containing
0.010% wlv of Prednisolone Sodium Phosphate.

For eye dropscontaining Jess than0.010% w/vof
Prednisolone Sodium Phosphate, use 0.2 mL of the following
solutions. Solution (1) contains 0.00004% w/v of
prednisolone BPCRS in the mobile phase. For solution (2)
dilute the eye drops, if necessary, with the mobilephase to
produce a solution containing 0.0010% w/v of Prednisolone
Sodium Phosphate.
The chromatographic procedure may be carried out using
(a) a stainless steel column (20 em x 4.6 mm) packed with
octadecylsilyl silica gelfor chromatography (10 ~m) (Spherisorb
ODS I is suitable), (b) a mixture of 45 volumes of methanol
and 55 volumes of citro-phosphate buffer pH 5.0 as the mobile
phase with a ftow rateof 2 mL perminute and (c) a
detection wavelength of 247 nm.
In the chromatogram obtained with solution (2) the area of
any peakcorresponding to prednisolone is not greater than
the area of the principal peakin the chromatogram obtained
with solution (I) (4%).

ASSAY
Carry out the method for liquidchromatography,
Appendix m D, using 50 J.lL of the foUowing solutions.
For solution (I) dilute a quantity of the eye drops, if
necessary, to contain0.001% w/v of Prednisolone Sodium
Phosphate. For solution (2) dissolve 10 mg ofprednisolone
sodium phosphaaBPCRS in sufficient water to produce
100 mL (solution A) and dilute 10 mL of the solution 10

100 mL. For solution (3) add 10 mL of a 0.01 % wlv
solution of baamahasonesodium phosphate BPCRS in water to
10 mL of solution A and dilute '0 100 mL with water.
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The chromatographic procedure may be carried out using
(a) a stainless steel column (20 em x 4.6 mm) packed with
IXtadecylsi/y1 silica gelfor chromawgraphy (I 0 um) (Spherisorb
ODS I is suitable), (h) a mixture of 45 volumes of methanol
and 55 volumes of ci<ro-phosphate btiffer pH 5.0 as the mobile
phase with a flow rate of 2 mL per minute and (c) a
detectionwavelength of 247 run.
The assay is not valid unless the resoluu"on factor between the
peaksdue to berarnethasone sodium phosphate and
prednisolone sodiumphosphate in the chromatogram
obtained withsolution (3) is at least 2.5.

Calculate the contentof C21H27Na20SP in solution A by
measuring the absorbance, Appendix II B, of a solution
obtainedby diluting I volume of solution A to 4 volumes
with waterat themaximum at 247 runand taking 312 as the
value of A{1%, I em) at the maximum at 247 om. Calculate
the content of C21H27Na20SP in the eye df9ps using peak
areas.

STORAGE
Prednisolone Sodium Phosphate Eye Drops should be stored
protected from light.

Prednisolone Sodium Phosphate Oral
Solution
Action and use
Glucocorticoid.

DEFINTI10N
Prednisolone Sodium Phosphate Oral Solution is a solution
of Prednisolone Sodium Phosphate in a suitable vehicle.
The oralSolufl"on complies with the requirements statedunder Oral
Liquids and wi,h thefollowing requiremenu.

Content of prednisolone sodium phosphate)
C21H27Na20aP
95.0 to 105.0% of the stated amount.

The activity isdue to bolh prednuolone and prednuolone sodium
phosphate. Forassay purposes theconten' ofprednisolone is
convened to prednisolone sodium phosphate.

IDENTIFICATION
A. In the Assay, me chromatogram obtained with solution
(I) shows a peakwiththe same retention time as the peak
due to prednisolone sodiumphosphate in the chromatogram
obtained with solution (2).

B. Add a volwne of the oral solutioncontaining 2 mg of
Prednisolone Sodium Phosphate to 2 mL of sulfuric acidand
shaketo dissolve. Anintense red colourdevelopswithin
5 minutes.

TESTS
A1ka1lnlty
pH. 7.4 to 8.0, Appendix V L.

Free prednisolone
In the Assay, the area of any peakdue to prednisolone in the
chromatogram obtained with solution(I) is not greater than
the area of the corresponding peak in the chromatogram
obtained with solution (5) (4%).

Related substances
Carry out the method for liquid chromawgraphy,
Appendix III D, using the foUowing solutions in mobile
phase.

(l) Dilute a quantity of the oralsolution containing 25 mg of
Prednisolone Sodium Phosphate to 50 mL
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(2) Dilute I volume of solution (1) to 50 volumes.

(3) 0.0002% wlv each of prednisolone sodium
phosphate BPCRS and prednisolone BPCRS.
(4) Dilute I volume of solution (2) to 20 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with lX,odecy/sily/ silica gelfor chromawgraphy (5 ~m) (Luna
CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flowrateof I mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 247 om.

(I) Inject 100 IlL of each solution.

(g) Allow the chromatography to proceed for 3 times the
retention time of prednisolone sodiumphosphate.

MOBILE PHASE

26 volwnes of auronitrikand 74 volumesof watercontaining
0.544% wlv ofpO/assium dihydrogen phosphate and
0.240% wlv of hexylamine.

SYSTBM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
prednisolone sodium phosphate andprednisolone is
at least4.5.

UMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (2%);

the area of not more than one seamdary peak is greater than
half the area of the principal peak in the chromatogram
obtained with solution (2) (I %).

the sum of the areas of anyseamdary peaks is not greater than
1.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (3%).
Disregard any peak:
due to prednisolone;
with an area less than the area of the principal peak in the
chromatogram obtained with solution (4) (0.1%).

ASSAY
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions in the mobile
phase"
(I) Dilute a volume of the oralsolution to produce a solution
containing 0.025% wlv of Prednisolone Sodium Phosphate.

(2) 0.025% wlv ofprednisolone sodium phosphate BPCRS.
(3) 0.0625% wlv of prednuolone sodium phosphate BPCRS.
(4) 0.025% wlv of each of prednuolone BPCRS and
prednuolone sodium phosphate BPCRS.
(5) 0.001% wlv of prednisolone BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used with an injection volume of 20 J.lL.
SYSTEM SUITABILITY

The assay is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
prednisolone and prednisolone sodiwn phosphate is
at least 4.5.
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DETERMINATION OF CONTENT

Calculate the content of C21H280S (prednisolone) in the oral
solution using the de-dared content of C2IH280 j in
prednisolone BPCRS. Each mg of CZIH2S0j is equivalent to
1.344 mg of C"H27Na20aP.

Calculate the content of C21H27NazOaP in the oral solution
due to C21H27NazOaP (prednisolone sodium phosphate)
using the area of the peak due to CZIH27NazOaP
(prednisolone sodium phosphate) and the calculated content
of C2IH27Na20aP in prednisolone sodium phosphate BPCRS.
Calculate the totalcontent of C21H27NazOaP in the oral
solution.

STORAGE
Prednisolone Sodium Phosphate Oral Solution should he
storedprotected from light.

Pregabalin Capsules
Action and use
Antiepileptic.

DEFINITION
Pregabalin'Capsulescontain Pregabalin.
The capsules comply with the requiremenes stated underCapsules
and with thefollowing requirements.

Content of pregaballn, CaH17NO,

95.0 to 105.0% of the stated amount.

IDENTIFICATION .
A. Carry out the method for thin-layer chromatography,
Appendixill A, using the following solutions.
(I) Shake a quantity of the powdered capsule contents
containing 0.1 g of Pregabalin with 20 mL of a mixture of
equal volumes of methanol and water.
(2) 0.5% wlv of pregabalin BPCRS in a mixture of equal
volumes of methanol and water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 4 ~L of each solution.

(d) Develop the plate to 12 ern.

(e) After removal of the plate, dryundera stream of hot air.
Spray with ninhydrin solution Rl, heat at 90° for 2 minutes
and examinethe plate in daylight.

MOBILE PHASE

20 volumesof gladaJ acetic acid, 50 volumes of methanol and
60 volumes of chloroform.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position, colourand size to thatin
the chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak ln.
the chromatogram obtained with solution (1) is similar to
that of the peakin the chromatogram obtainedwith
solution (2).

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix XII B1.
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TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of 0.06M hydrochloric acid, at a temperature
of ~7°, as the medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) After30 minutes, withdraw a sampleof the medium and
filter (a OA5-p.m membrane filter is suitable). Use the filtered
medium, diluted with 0.06M hydrochloric acidifnecessary, to
producea solutionexpectedto contain0.0028% wlvof
Pregabalin.

(2) 0.0028% wlv of pregabalin BPCRS in O.06M hydrochloric
acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 rom) packed
with end-capped ocrade<y/silyl silica gelfor chromatography
(5 um) (Inertsil ODS-3V is suitable).

(b) Use isocratic elution and the mobile phasedescribed
helow.

(c) Use a flow rateof 1 mL per minute.
(d) Use a column temperature of 35'.

(e) Use a detection wavelength of 210 nm.

(!) Inject 10 ~L of each solution.

MOBILE PHASE

10 volumes of acewnitrile Rl and 90 volumes of 0.272% wlv
potassium dihydrogen OI1hophosphate, previously adjusted to
pH 5.9 with 1Msodium hydroxid<.
When the chromatograms arerecorded under the prescribed
conditions the retention time of pregabaJin is about
6 minutes.

DETERMINATION OF CONTENT

Calculate the totalcontentof pregabalin, CaH17N02 1 in the
medium using the declared content of CaH17N02 in
pregabalin BPCRS.

LIMITS

The amountof pregabalin released is not less than 80% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromawgraphy,
Appendix m D, using the following solutions.
(I) To a quantity of the powdered capsule contents
containing 0.3 g of Pregabalin, add 15 rnL of water and mix
with the aid of ultrasound with intermittent shaking. Dilute
with sufficient waterto produce 25 mL and filter through a
O.45-~m nylon filter.

(2) Dilute I volume of solution (I) to 100 volumes with
water. Further dilute 1 volume to 5 volumeswith water.
(3) 0.0025% wlv of pregabolin impurity A EPCRS in water.
(4) 1.2% wlv of pregabalin impurity standard BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 rom) packed
with end-capped ockldecylsilyl silica gelfor chromatography
(5 urn) (Inertsil ODS-3V is suitable).

(b) Use gradient elutionand the mobile phasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 40'.
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(e) Use a detection wavelength of 210 ron.

(f) Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phase A 2 volumes of aceliJnitrile R I and
100 volumes of 0.272% wlv patassium dihydrogeu
orthophosphate, previously adjusted to pH 5.9 with 1M sodium
hydroxick.
Mobile phaseB aceliJnitrile RI.

Time (MInutes) MobUe phase A Moblle phase B Comment
(%vlv) ("I. vlv)

0-3 98 2 jsccratic

3-31 98->75 2->25 linear gradient

31-43 75-45 25->55 linear gradient

43-48 45 55 isocratic

48-50 45-->98 55 ..... 2 linear gradient

50-60 98 2 re-equilibration

When the chromatograms are recorded underthe prescribed
conditions, the retentions relative to pregabalin (retention
time about 12 minutes) are: impurityC, about 0.6;
impurity 1, about 1.4; impurity A, about 3.I and impurity D,
about 3.5.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (4») the resolution between the peaks due to
pregabalin and impurity 1 is at least 13.

UMITS

Identify any peakscorresponding to impurities CJ D and 1 in
the chromatogram obtainedwith solution (I), using the
chromatogram obtained with solution (4), and multiply the
peakareas by the following correction factors; impurity CJ

0.01; impurity D,O.OI and impurity 1,0.3.

In the chromatogram obtained with solution (I):

the area of any peakcorresponding lO impurity A is not
greater than the areaof the principal peakin the
chromatogram obtained with solution (3) (0.2%);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%).

The total impurity content is not greater than 1.0%.

Disregard any peakwith an arealess than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh the contents of 20 capsules. Mixand powderif
necessary. Carry OUt the method for liquid chromatographyJ
Appendix ill D J using the following solutions prepared in a
mixture of 10 volumes of acetonitrile Rl and 90 volumes of
water (solution A).

(I) To a quantity of the powdered capsule contents
containing 0,45 g cf Pregabalin, add 100 mL of solution A
and mix with the aid of ultrasound with intermittent
shaking. Dilute to produce 250 mL and filter through a 0.45
J.1m membrane filter.
(2) 0.18% wlv of pregabalin BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with end-capped 0Clade<y/si1y1 silka gelfor chromatograPhY
(5 um) (lnertsil ODS-3V is suitable).

(b) Use gradient elution and the mobilephasedescribed
below.
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(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 40'.

(e) Use a detection wavelength of210 tun.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mo1n?e phaseA 10 volumes of aceton,ink RI and
90 volumes of 0.272% wlv patassium dihydrogen
orthophosphate, previously adjusted to pH 5.9 with 1M sodium
hydroxick.

Mobile phase B aceronim1e RI.

Time (Minutes) Mobile phase A Mobile phase B Comment
("/0 y/Y) ("/0 vlv)

0-5 100 0 isocratic
5-6 100__ 60 0 __ 40 linear gradient

6-10 60 40 isocraric
Io-J I 60__ tOO 40__ 0 linear gradient

11-17 tOO 0 re-equilibration

When me chromatograms arerecorded under the prescribed
conditions the retention time of pregabalin is about
6 minutes.

DETERMINATlON OF CONTENT

Calculate the content of pregabalin, CaHI7N02, in the
capsules from the chromatograms obtained and using the
declared content of C,H17N02 in pregabalin BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities AJ C andD listed under
Pregabalin and:

H2N~O
Me

o Me

OH

1. rac-3-(carbsmoyhnethyl)-5-methylhexanoic acid
(isobutylglutarmonoamide).

Pregabalin Oral Solution
Action and use
AntiepUeptic.

DEFINITION
PregabaUn Oral Solution containsPregabalin in a suitable
vehicle.
The oral solution complies with the requirements staled under Oral
Liquids and with thefoUowing requirements.

Content ofpregabalin, CaH17NOz
95.0 to 105.0% of the stated amount.

lDENflFICATION
A. Carry out the method for thin-layer chromatographYJ
Appendix. ill A) using the following solutions.
(1) Dilute a volumeof the oral solutioncontaining 0.1 g of
Pregabalin to 20 mLwith a mixture of equal volumes of
methanol and water.
(2) 0.5% wlv of pregabalin BPCRS in a mixture of equal
volumes of methanol and water.
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CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.

(b) Use the mobile phase as described below.

(c) Apply 4 ~L of each solution.

(d) Develop the plate to 12 em.

Ce) After removal of me plate, dry under a stream of hot air.
Spray with ninhydrin solution Rt, heat at 90 0 for 2 minutes
and examine the plate in daylight,

MOBILE PHASE

20 volumes ofglacial acetic acid, 50 volumes of methanol and
60 volumes of chioroform.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) is similar in position, colour and size to that in
the chromatogram obtained with solution (2).

B. In the Assay, the retention time of me principal peak in
the chromatogram obtained with solution (I} is similar to
that of the peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH of a 2% wlv solution, 5.5 to 6.5, Appendix V L
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

10 volumes of acetonitrile Rl, 10 volumes of methanol RI and
80 volumes of 0.04M diammonium hydrogen onhophosphate)
previously adjusted to pH 6.6 with onhophospht»ic acid
(solution A).

(1) Dilute a volume of the oral solution with solution A to
produce a solution expected to contain 1.0% wlv of
Pregabalin. Filter through a 0.2-~m regenerated cellulose
filter and use the filtrate.

(2) Dilute 1 volume of solution (I) to 100 volumes with
solution A and further dilute 1 volume to 5 volumes with
solution A.

(3) 0.002% wlv of pregabalin impurity A EPCRS in waw.
(4) 1.0% wlv of pregabalin impuritY standard BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 rom) packed
with base-deactivated end-eapped octati«y/sily/ silica gelfor
chromatography (5 pm) (Inensil ODS3 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.8 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of21O nm.

(I) Inject 25 ~L of each solution.

MOBILE PHASE

Mobile phaseA 5 volumes of acttonilrile Rt, 11 volumes of
methanol RI and 84 volumes of 0.04M diammonium hydrogen
onhoph",phare, previously adjusted to pH 6.6 with
onhoph",phoric acid.

Mobile phase B 20 volumes of waW and 80 volumes of
acttonieri/e RI.
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Time (Minutes) Mobile phase A Mobile phase B Conunent
(%vlv) (% vlv)

0-6 100 0 isocrauc

6-45 100-->76 0-->24 linear gradient

45·50 7. 24 isocratic

50-51 76-->30 24-->70 linear gradient

51-55 3. 7. isocl'8tic

55-59 30-->100 70-->0 linear gradient

59·68 100 • re-equilibration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to pregabalin
(retention time about 9 minutes) are: impurity C, about 0.7j
impurity 1, about 1.6 and impurity A, about 4.6.

SYSTEM SUITABILlTY

The test is not valid unless) in the chromatogram obtained
with solution (4), the resolution between the peaks due to
pregabalin and impurity 1 is at least 9.0.

LIMITS

Identify any peaks corresponding to impurities C and 1 in
the chromatogram obtained with solution (i)J using the
chromatogram obtained with solution (4), and multiply the
peak areas by the following correction factors; impurity C,
0.01 and impurity 1,0.3.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity A is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (0.2%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%).

The total impurity content is not greater than 1.0%.

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D J using the following solutions in a mixture of
10 volumes of acelonim'le RI J 10 volumes of methanol Rl and
80 volumes of a 0.528% w/v solution of diammonium
hydrogen orthoph",phare, previously adjusted to pH 6.6 with
onhoph",phoric acid (solution A).

(I) Dilute a weighed quantity of the oral solution with
solution A to produce a solution expected to contain
0.20% w/v of Pregabalin. Filter through a 0.2-llm
regenerated cellulose filter and use the filtrate.

(2) 0.2% w/v of pregabalin BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used with the gradient elution and mobile
phase described below.

MOBILE PHASE

Mobile phase A 4 volumes of acetonitrile Rt, 11 volumes of
methanol Rl and 85 volumes of 0.04M diammonium hydrogen
onhoph",phare, previously adjusted to pH 6.6 with
orthophosphoric acid.

ll;lobile phaseB 20 volumes of waterand 80 volumes of
acetonitrile RI.
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Time (Minutes) Mobile phase A Mobile phase B Commenl
(O/evlv) (% vlv)

IH2 100 0 isocraric

12-12.1 JOO~20 O~80 lineargradient

12.1-16 20 80 isocratic

16-17 20...... 100 80......0 lineargradient

17-25 100 0 re-equilibrarion

DETERMINAnON OF CONTENT

Determine the weight per mL of the oralsolution,
Appendix V G, and calculate the content of pregabalin,
C8H17N02J from the chromatograms obtainedand using the
declared content of CaH l 7N 0 2 in pregabalin BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A and C listed under
Pregabalin and:

H2N~O
Me

o Me

OH

I. r<U-3-(carbamoybnethyl)-5-methylhexanoic acid
(isobutylglutarmoncamide).

Prilocaine Injection
Action and use
Local anaesthetic.

DEFINlTION
Prilocaine Injection is a sterilesolution of Prilocaine
Hydrochloride in Water for Injections.
The injection complies withthe requirements suuedunder
Parenteral Preparations and with thefollowing requiremenrs.

Content of prllocaine hydrochloride, C IlH2oNzO,HCI

95.0 to 105.0% of the stated amount,

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
A. To a volumecontaining0.1 g ofPrilocaine Hydrochloride
add 2M sodium hydroxide until the solution is about pH I I.
Add 20 mL of ethylacetate, shake, allow the layers to

separate, dry the organic layerover anhydrous calcium chloride
at a pressure of 2 kPa, filter and evaporate the filtrate to
dryness under reduced pressure. The infrared absorptiqn
spearum of the oily residue, Appendix II A, is concordant
with the reference splXtrum of prilocaine (RS 284).

B. In the Assay, the principal peak in the chromatogram
obtainedwith solution (3) "bas the same retention time as the
peakdue to prilocaine in the chromatogram obtainedwith
solution (I).

TESTS
Acidity
pH, 5.0 to 7.0, Appendix V L.

Aromatic amines
To 1 mLof the injection, diluted if necessary to contain
0.05% wlv of Prilocaine Hydrochloride, add I mL of a

2022

1%wlv solution of 4-dimethylaminobenzaldehyde in methanol
and 2 mL of glacial aceu'c acid. Shakeand allowto standfor
10 minutes. Measure the absorbance of the solution at
430 run,Appendix II B, using water in the reference cell.
The absorbance is not more intense than thatproduced in a
solutionprepared at the same time and in the same manner
but using 1 mL of a solutionin watercontaining 5 J.lg
per mL of o-toluidine hydrochloride (0.75%, calculated as
e-roluidlne).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. Solution (I)
contains 0.01% wlv ofprilocaine hydrochloride BPCRS in the
mobile phase. For solution (2) dilute the injection with the
mobilephase to producea solution containing 0.01% wlv of
Prilocaine Hydrochloride.

The chromatographic procedure may be carried out using
(a) a stainless steel column (15 em x 4.6 mm) packed with
end-eapped IXuzdecylsi!Y/ silica gelfor chromatography (5 urn)
(Spherisorb ODS 2 is suitable), (b) a mixture of 30 volumes
of 0.05M mixedplwsphale buffer pH 8 and 70 volumes of
methanol as the mobile phase with a flowrateof 1 mL per
minute and (c) a detection wavelength of 240 run.
Calculate the content of C13H20N20,HCI in the injection
using the declared content of CI3H2oN'20,HCI in prilocaine
hydrochloride BPCRS.

Primidone Oral Suspension
PrimUhne OralSuspensimrs from different mantga<tII1'er$. fOhiht
complying with the requirements of the monograph, arenot
interchangeable.

Action and use
Antiepileptic.

DEFINITION
Primidone Oral Suspension is a suspension of Primidone in a
suitable flavoured vehicle.
The oralsuspension complits with the requirements statedunder
Oral Liquids and with thefollotoiug requirements.

Content of primldone, C12H14N102

95.010 105.0% of the stated amount.

IDENTIFICATION
A. In the Assay, the chromatogram obtained withsolution
(1) shows a peak with the same retention time as the peak
due to primidone in the chromatogram obtained with
solution (3).

B. To a quantity comaining 0.5 g ofPrimidone add 100 mL
of methanol, boil gently for 10 minutes, stirring constantly,
centrifuge, evaporate the clearsupernatant liquid almost to
dryness on a water bath, add 40 mL of water at about 600

,

stirfor 3 minutes, filter underreduced pressure, wash the
residue with three 5 mLquantities of hot wateranddryat
1000 to 1050 for 30 minutes. Dissolve 0.1 g of the residue in
5 mL of chromotropic acid-sulfuric acidsolution and beat in a
water bathfor 30 minutes. A pinkish blue colouris
produced.

ASSAY
Carry out the method for gas chromatography,
Appendix ill B. Dissolve 0.24 g of N-phenylcarbazole
(internal standard) in sufficient methano; to produce 100 mL
(solution A).
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(I) Add 100 mL of mahond to a weighed quantity of the
oral suspension containing 0.3 g of Primidone and heat on a
water bath for 5 minutes, shaking occasionally, cool, allow
any undissolved material to settle and use the supernatant
liquid.

(2) Prepare in the same manner as solution (1) but add
50 mL of solution A and 50 mL of methanol in place of
100 mL of methanol.

(3) Add 25 mL of solution A to 0.15 g of primidone BPCRS
and add sufficient methanol (0 produce 50 rnl., warming to
dissolve ifnecessary.

CHROMATOGRAPHIC CONDITIONS

(a) Use a glass column (1.5 m x 4 mm) packed with acid
washed, silanueddiatomaceous support (100 to 200 mesh)
coated with 3% wJw of phenyl methyl silicone fluid (50%
phenyl) (OV-I? is suitable).

(b) Use isothermal conditions maintained at 260°.

(c) Inject I ~L of each solution.

DETERMINATION OF CONTENT

Calculate the content of Cj2H1..N'202 using me declared
content OfC12HtotN202 in primidone BPCRS. Determine the
weightper mL of the oral suspension, Appendix V G, and
calculate me content of C12H14N202, weight in volume.

Primidone Tablets
Primidone Tablets from different monafacturen, whilstcomplying
with the requirements of the monograph, are not interchangeable.

Action and use
Antiepileptic.

DEFINITION
Primidone Tablets contain Primidone.

The tablets comply with the requirements statedunder Tablets and
with thefolfawjng requirements.

Content ofprlmldone, CnHI~202
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Extracta quantity of the powdered tablets containing 0.5 gof
Primidone with 50 mL of hot ethanol(96%), filter and
evaporate the filtrate to dryness. The residue complies with
the following tests.

A. The infrared absorption spe<tmm, Appendix II A, is
concordant with the reference spectrum of primidone (RS 286).

B. Dissolve 0.1 g in 5 mL of chromotropic acid-su(furic acid
solution and heat in a water bath for 30 minutes. A pinkish
blue colour is produced.

2-Elhyl-2-phenylmalondiamlde
Dissolve 25 mg of octadecan-l-ol (internal standard) in
sufficient pyridine to produce 50 mL (solution A). Carry out
the method for gas chromawgraphYJ Appendix ill B, using the
following solutions. For solution (1) add 2 mL of solution A
and I mL of N,O-bis(trimethylsilyl)acetamide to 2 mL of a
0.050% wlv solution of 2-ethyl-2-phenylmahmdiamide in
pyridine. For solution (2) mix of a quantity of the powdered
tablets containing 0.1 g of Primidone with 2 mL ofpyridine,
add 2 mL of solution A and I mL of N,O-bis-(trimethylsilyl)
acetamide, allow to stand at 100° for 5 minutes, cool and
dilute to 10 mL with pyridine. Prepase solution (3) in the
same manner as solution (2) but use 4 mL of pyridine and
omit the addition of solution A.

Probenecid Preparations 111-1227

The chromatographic procedure may be carried out using a
glass column (1.5 m x 4 mm) packed with acid-washed,
sikmiseddiatomaceous s-u-pport (100 to 120 mesh) coated with
3% w/w of phenyl methyl silicone fluid (50% phenyl) (OV
17 is suitable) and maintained at 170°.
In the chromatogram obtained with solution (2) the ratio of
the area of any peak derived from 2-ethyl-2
phenylmalondiamide to the area of the peak derived from the
internal standard is not greater than the corresponding ratio
in the chromatogram obtained with solution (I).

ASSAY
Weigh and powder 20 tablets. Dissolve 0.24 g of
N-phenylcarbazole (internal standard) in sufficient methanolto
produce 100 mL (solution A). Carty out the method for gas
chromatography, Appendix III B, using the following
solutions. For solution (I) add 25 mL of solution A to 0.15 g
ofprimidone BPCRS and dilute to 50 mL with methanol,
warming (0 dissolve if necessary. For solution (2) add
100 mL of methanol to a quantity of the powdered tablets
containing 0.3 g of Primidone, heat on a water bath for
5 minutes, shaking occasionally, cool, allow any undissolved
material to settle and use the clear supernatant liquid.
Prepare solution (3) in the same manner as solution (2) but
add 50 mL of solution A and 50 mL of methanolin place of
100 mL of methanol.
The chromatographic procedure may be carried out using a
glass column (1.5 m x 4 mm) packed with acid-washed,
silanised diatomaceous support (100 to 120 mesh) coated with
3% wlw of phenyl methyl silicone fluid (50% phenyl) (OV
17 is suitable) and maintained at 260°.

Calculate the content of CI2HI4N202 using the declared
content of CI2H...N202 in ptimidone BPCRS.

Probenecid Tablets
Action and use
Uricosuric drug.

DEFINITION
Probenecid Tablets contain Probenecid.

The tablets romply with the requirements statedunder Tablets and
with the folfawjng requirements.

Content of probenecid, CI~I~04S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Triturate a quantity of the powdered tablets containing
0.5 g of Probenecid with ethanol(96%), filter, concentrate the
filtrate by evaporation on a water bath, cool, filter and
recrystalliae the residue from ethanol (50%). The infrared
absorption spectrum of the residue, Appendix n A, is
concordant with the referetlce spectrum of probenecid
(RS 287).

B. The light absorption of the final solution obtained in the
Assay, Appendix Il B, exhibits maxima at 225 om and
248 nm.

C. lWeiting point of the residue obtained in test AJ about 199°,
Appendix V A.

TESTS
Disintegration
Maximum time, 30 minutes, Appendix xn AI.

Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using silica gel GFZ54 as the coating
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substance and a mixture of 10 volumes ofglacial acetic acid,
15 volumes of chloroform, 20 volumes of di-isopropyl etherand
55 volumes of toluene as the mobile phase. Apply separately
to the plate 20 ~L of each of the following solutions.
For solution (1) extracta quantity of the powdered tablets
containing 0.2 g of Probenecid with 20 mL of aarone, filler
and use the filtrate. For solution (2) dilute 1 volume of
solution (l) to 200 volumes with acetone. After removal of
the plate, allow it to dry in airand examine underultraviolet
ligh, (254 nm). Any secondary spot in the chromatogram
obtained with solution (1) is not more intense than the spot
in the chromatogram obtained with solution (2) (0.5%).

Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution test fortablets andcapsules,
Appendix XII Bl, using Apparatus 2. Rotate the paddle at
50 revolutions per minute and use as the medium 900 mL of
a phosphate bufferprepared in the following manner.
Dissolve 6.8 g of potassium dihydrogen orthophosphaUi in
250 mL of wa'er, add 190 mL of 0.2M sodium hydroxide and
400 mL of wa'er, adjust the pH to 7.5 with O.2M sodium
hydroxitkand add sufficient water10 produce 1000 mI.
Withdsawa sample of 10 mL of the medium, filter and
dilute 4 mL of the filtrate to 100 mL with O.IM sodium
hydroxide. Measure the absorbanu of this solution,
Appendix IT B, at 244 om using in the reference cell a
solution prepared by diluting 4 mL of the phosphate buffer
to 100 mL with O.IM sodium hydroxide. Calculate the total
content of CnH,oNO.S in the medium taking 359 as the
value of A(l %, I em) at the maximum at 244 om.

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 0.2 g of Probenecid add 200 mL of ethanol (96%)
and 5 mL of 1M hydrochloric acid, heat on a water bath at 70°
for 30 minutes, shaking occasionaUy, cool, add sufficient
ethanol (96%) to produce 250 mL and filter. To 5 mL of the
filtrate add 5 mL ofO.IM hydrochloric acid,dilute to 250 mL
with ethanol (96%) and measure the absoroanc< of the
resulting solution at the maximum at 248 om,
Appendix II B. Calculate the content of C13H,oN0.S taking
332 as the value of A(I%, 1 cm) at the maximum at
248 nm.

Procainamide Injection
Action and use
Class I antiarrhythmic.

DEFINITION
Procainamide Injection is a sterilesolution of Procainamide
Hydrochloride in Water for Injections.
The injettion compliJ WJih the requirements staud under
Parenteral Preparations and with thefollowing requirements.

Content of procainamide hydrochloride,
C13H21N,O,HCI

95.010 105.0% of the stated amount.

CHARACTERISTICS
A colourless or almost colourless solution.

IDENTIFICATION
A. Dilute a volume containing 0.25 g of Procainamide
Hydrochloride to 25 mL with water, make alkaline with
5M sodium hydroxide and extractwith two 10 mL quantities
of chloroform. Filter the combined extracts through anhydrons
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sodium sulfate, evaporate the filtrate to dryness using a rotary
evaporator and dissolve the residue in 5 mL of chlcwofonn.
The inframl absorption spectrum of me resulting solution,
Appendix II A, is concordant with the reference spectrum of
procainamide (RS Z88).

B. Dilute with water to produce a solutioncontaining
0.0005% wlv of Procainamide Hydrochloride. The absorbence
at 280 nm is about 0.30, Appendix II B.
C. Yields reaction A characteristic of chlorides, Appendix VI.

TESTS
Acidity
pH, 4.0 to 5.5, Appendix V L.

Related substances
Carry out the method for thin-layer chromawgraphy,
Appendixm A, using the following solutions in methanol.
(1) Dilute a volume of the injection containing 0.10 g of
Procainamide Hydrochloride to 5 mL.

(2) Dilute I volume of solution (I) to 100 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(h) Use the mobile phase as described below.

(c) Apply I0 ~ of a 20% vlv solution of 13.5M ammonia in
methanol to each point of application and I0~ of each
solution.
(d) Develop the plate to 15 ern.
(e) After removal of the plate, dry in air, spray with aIroholi<
dimethyiaminobenzaltkhyde solution.

MOBILE PHASB

0.7 volumes of 13.5M ammonia, 30 volumesof methanol and
70 volumes of chloroform.

LIMITS

Any secondary spotin the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (1%).

ASSAY
To a volume containing 0.5 g of Procainamide
Hydrochloride add 45 mL of 6M hydrochloric acidand boil for
1 minute. Cool and titrate with O.lM sodium nitrite VS, using
1 mL ofjerrocyphen solution as indicator, until a violetcolour
is produced that is stable fornot less than 3 minutes. Repeat
the operation without the injection. The difference between
the titrations represents the amountof sodium nitrite
required. Each mL ofO.1M sodium n;tn·u VS is equivalent to

27.18 mg of C13H21N30,HCI.

Procainamide Tablets
Action and use
Class I antiarrhythmic.

DEFINITION
Procainamide TabletscontainProcainamide Hydrochloride.
The tablets comply with 'he requirements stated under Tablets and
with the following requirements.

Content of procainamlde hydrochloride,
C,,H2IN, O ,H CI
95.0 to 105.0%of the statedamount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
0.25 g of Procainamide Hydrochloride with 25 mL of water,
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make alkaline with SM sodium hydroxide and extract with two

5 mL quantities of chlor%nn. Filter the combined extracts
through anhydrous sodium soul/ate, evaporate the filtrate to
dryness using a rotary evaporator and dissolve the residue in
5 mL of chlorofonn. The itifrared absorption spearum of the
resulting solution, Appendix II A, is concordant with the
reference spearum of procainamide (RS 288).

B. Triturate a quantity of the powdered tablets containing
2 g of Procainamide Hydrochloride with 20 mL of waterand
filter. Reserve 10 mLofthe filtrate for test C. To the
remainder add 10 mL of 5Msodium hydroxide aod extract
with 10 mL of chloroform. Add 10 mL of wluene 10 the
extract, dryover anhydrous sodium sulfate and filter. M.ix the
filtrate with 5 mL of dry pyridine, add I mL of benzoyl
chloride drop wise, heat on a water bath for 30 minutes and
pour into 100 mL of2.5M sodium hydroxide. Extract wi~
10 mL of ether, wash the extract with 20 mL of water, dilute
with 30 mL of etherand allow to crystallise. The melting point
of the crystals, after recrystallisatlon from ethanol (45%),is
about 186°, Appendix V A.

C. 10 mL of the .filtrate reserved in test B yields the reactions
characteristic of chlorides, Appendix VI.

Ilelated substances
Comply With the test described under Procainamide Injection
using the following solutions. For solution (1) shake a
quantity of the powdered tablets containing 0.4 g of
Procainamide Hydrochloride with 20 mL ofmethanol (90%)
for 15 minutes and filter. FOI solution (2) dilute 1 volume of
solution (1) to 100 volumes with methanol.

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 0.5 g of Procainamide HydrocWoride in a
stoppered flask add 100 mL of 6Mhydrochwnc acid,shake for
15 minutes and titrate withO.IM sodium nitn·te VS, using
ferrocyphen solution as indicator, until a violet colouris
produced thatis stablefor not less than 3 minutes.. Repeat
the operation without the powdered tablets. The difference
between the titrations represents the amountof sodium
nitrite required. Each mL ofO.1M sodium nitrite VS is
equivalent to 27.18 109 of C13H21N,O,HCI.

Prochlorperazine Injection
Action and use
Dopaminereceptor antagonist, neuroleptic.

DEFINITION
ProcWorperazine Injection is a sterile solution of
Prochlorperazine Mesilate in Water for Injections freefrom
dissolved air.

PRODUCTION
Riskassessment should be used to evaluate the potential for
genotoxicmethanesulfonate esters to be formed in the
presence of low molecular weight alcohols. H a risk of .
methanesulfonate esterformation is identified through risk
assessment, these impurities shouldnot exceed the threshold
of toxicological concern.

The injection romplies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of prochlorperazine mesilate,
c,oH"CIN,S,2CH,SO,
95.0 to 105.0% of the stated amount.

Prochlorperazine Preparations 111-1229

CHARACTERISTICS
A colourless or almostcolourless solution.

IDENTIFICATION
A. To a volume containing 0.1 g ofProchlorperazine
MesUate add 20 mL of waterand 2 mL of 10M sodium
hydroxide. Shake and extract the mixture with 25 mL of ether.
Wash the etherlayer with two 5 mL quantities of water, dry
with anhydrous sodium sulfate and evaporate to dryness.
Dissolve the residue in I mL of chlorofonn. The infrared
absorption spearum of the resulting solution,Appendix II A, is
concordant with the reference spectrum of prochlorperazine
(RS 289).

B. To a volume containing 5 mg of Prochlorperazine
Mesilete add carefully 2 mL of su!furi< acidaod allow to
stand for 5 minutes. A red colouris produced.
C. To a volumecontaining 0.2 g of Prochlorperazine
Mesilate add 15 mL of 5M sodium hydroxide and extract with
10 mL of ether. Wash the ether layer with two 5 mL
quantities of wain', evaporate the etherlayer to dryness,
dissolve the residue in 10 mL of methanol and add a solution
of 0.3 g of picric acid in a mixture of 5 mL of methanol and
5 mL of water. The melling pointof the precipitate, after
washing with 15 mL of methanol, is about 2550

, with
decomposition) Appendix V A.

TESTS
Acidity
pH, 55 to 6.5, Appendix V L.
Related substances
Carry out the test for related substanus in phenothiaz;nes,
Appendix III A, using mobile phase A and the following
soJutions. For solution (1) use the injection being examined.
For solution (2) dilute I volume of solution (I) 10

40 volumes with methanol containing 0.5% vlv of
13.5M ammonia immediately before use. For solution (3)
dilute I volume of solution (I) 10 200 volumes with the
methanol-arnmonia mixture immediately before use.
Any secondary spot in the chromatogram obtained with
solution (1) is not more intensethan the principal spot in the
chromatogram obtained with solution (2) (25%) and not
more thanone such spot is more intense than the spot in the
chromatogram obtained with solution (3) (05%).

ASSAY
Carry out the following procedure protected from light. To a
quantity containing 12.5 mg ofProchlorperazine Mesilate
add sufficient absolute ethanol containing 0.01% vlv of
135M ammonia to produce 100 mL. Dilute 5 mL of the
solution to 100 mL with the ammoniacal ethanol and
measure the absorbance of the resulting solution at the
maximum at 258 run, Appendix II B. Calculate the content
of C,oH,.CIN, S,2CH,SO, taking 635 as the value of
A(1%, 1 cm) at the maximum at 258 nm.

STORAGE
Prochlorperazine Injection should be protected from light.
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Prochlorperazine Oral Solution
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Prochlorperazine Oral Solution contains Prochlorperazine
Mesilare in a suitable aqueous vehicle.

PRODUCTION
Risk assessment should be used to evaluate me potential for
genotoxic methanesulfonate esters to be formed in the
presence of low molecularweight alcohols. ITa riskof
methanesulfonate ester formation is identified through risk
assessment, these impurities should not exceed the threshold
of toxicological concern.

The oralsolution (omplies with the requirements stared underOral
Liquids and with thefollowing requirements.

Content of prochlorperazine mesllate,
C,oH,.CIN3S,2CH.S03

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. To a volume of the oral solution containing 50 mg of
Prochlorperazine MesiJate add 50 mL of waterand 2 mL of
10M sodium hydroxide) add sodium chloride and extract with
two 50 mL quantities of ether. Wash the combined ether
extracts with two 5 mL quantities of water, filter through
anhydrous sodium sulfate and evaporate to dryness. Dissolve
the residue in 10 mL of methanol and add a solution
prepared by dissolving 0.1 g of picric acid in a mixture of
5 mL of methanol and 5 mLof waler, wash the resulting
precipitate with 15 mL of methanol and dry at 100° for
40 minutes. The melting point of the dried precipitate is about
255°, with decomposition, Appendix V A.

B. In the test for ProchJorperazine sulfoxide, the principal
spot in the chromatogram obtained with solution (2) is
similar in position, size and intensity to that in the
chromatogram obtained with solution (3).

Prochlorperazlne sulfoxide
Carry out the method for lhin-layer chromatography,
Appendix ill A, protected from light, using a precoared silica
gel Fn 1 plate activated by drying at 105° for 1 hour and a
mixture of 5 volumes of diethylamine, 45 volumes of aalOne
and 50 volumes of hexane as the mobile phase. Apply
separately to the plate 2 Ill- of each of the following
solutions. For solution (1) mix a quantity of the oral solution
containing 10 mg of Prochforperazme Mesilate with 35 mL
of waterand 5 mL of a 20% wlv solution of sodium hydroxideJ

extract with four 40 mL quantities of chloro/annJ shaking for
2 minutes each time, and fiher each extract through
anhydrous sodium mlflUe washing the sodium sulfate with
5 mL of chlorofonn. Evaporate the combined chloroform
extracts and washings to dryness at 30° under reduced
pressure using a current of nitrogen to remove the last of the
solvent and dissolve the residue in 1 mL of a mixture of
equal volumes of chloro/ann and methanol. For solution (2)
dilute 1 volume of solution (I) to 10 volumes with a mixture
of equal volumes of chloroform and methanol. Solution (3)
contains 0.1 % wlv of proch/orperazine mesilat« BPCRS in a
mixture of equal volumes of (hloro/ann and methanol. Solution
(4) contains 0.03% wlv of prochlorperazine sulfoxide BPCRS in
a mixture of equal volumes of chlorojonn and methanol. After
removal of the plate) allow it to dry in air and examine under
ultraviole' hgm (254 nm). Any spot corresponding to
procWorperazine sulfoxide in the chromatogram obtained
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with solution (1) is not more intense than the spot in the
chromatogram obtained with solution (4) (3%).

ASSAY
Carry out the following procedure protected from light. To a
weighed quantity containing 10 mg of Prochlorperazine
Mesilate add 25 mL of waterand 5 mL of a 10% wlv
solution of sodium hydroxide. Extract the mixture with three
50 mL quantities of chloroform, shaking vigorously for
1 minute, allowing to separate and shaking vigorously for two
further .l-minute intervals each time. Evaporate the combined
extracts to dryness at about 30° under reduced pressure and
dissolve the residue in sufficient a.1M hydrochloric add to
produce 25 mL (solution A). Dilute 10 mL of solution A to
50 mL with worer (solution B). To a further 10 mL of
solution A add 5 mL of pero."r;)'acetic acidsolutionJ allow to
stand for 10 minutes and add sufficient waterto produce
50 ml, (solution C). Measure the absorbance of solution C at
the maximum at 343 nm, Appendix II B, using solution B in
the reference cell. Repeat the procedure using a 0.04% wlv
solution ofprochlorperazine mesllate BPCRS in 0.1M

hydrochloric acid in place of solution A and beginning at the
words 'Dilute 10 mL of... J. Determine the weight permL of
the oral solution, Appendix V G) and calculate the content of
CzoH24C1N3SJ2CH4S03) weight in volume, using the
declared content of C2oH24CIN3SJ2CH"S03 in
prochlorperazine mesilate BPCRS.

STORAGE
Prochlorperazine Oral Solution should be protected from
light.

Prochlorperazine Buccal Tablets
Acdon and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Prochlorperezine Buccal Tablets contain Prochlorperazine
Maleate in a suitable basis.

The tablets comply with the requirements statedunderOromucosal
Preparations and with thefollowing requirements.

Content of prochlorperazine maleate,
c,oH"CIN3S,2C.,H.,O.

92.5 to 1075% of the stated amount.

IDENTIFICATION
To a quantity of the powdered tablets containing 24 mg of
Prochlorperezine Maleate add 10 mL of uxuerand 1 mL of
1M sodium hydroxide, shake, extract with 25 mL of
dichloromethane and evaporate to dryness. The infrared
absorption speetrnm of a thin film of the residue,
'Appendix II AJ is concordant with the reference spectrum of
"prochlorperazine (RS 39fJ).

Related substances
Carry out the method for thin-layer chromatography,
Appendix mAI protected from light using a silica gel FZ54

precoared plate (Merck silica gel 60 FZ54 plates are suitable)
and a mixture of 10 volumes of aatoneJ 10 volumes of
diethylamineJ and 80 volumes of cydonexone as the mobile
phase. Apply separately to the plate 10 ~L of each of the
following solutions. For solution (1) extract a quantity of the
powdered tablets containing 60 mg of Prochlorperazine
Maleate with 5 mL ofO.18M methanolic ammonia. shake for
15 minutes, centrifuge and use the supernatant liquid.
Solution (2) contains 0.006% w/v ofprochlorperazine
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maleate BPCRS in 0.18M methanolic ammonia. After removal
of the plate, allowit to dryin air and examine under
ultraviolet light (254 nm), Any secondary spotin the
chromatogram obtained with solution (1) is not more intense
than the spot in the chromatogram obtainedwith solution (2)
(0.5%). Disregard any spot remaining on the line of
application.

ASSAY
Weigh and finely powder 20 tablets. To a quantity of the
powdered tablets containing 10 mg ofProcWorperazine
Maleate add 50 mL of 1M methanesulfimic add, shake for
5 minutes and disperse with the aid of ukrasound for
2 minutes.Add sufficient 1M methanesul/onic add to produce
100 mL, mix, centrifuge the mixture and dilute 10 mL of the
supernatant liquid to 100 mL withwater. Measure the
absorbance of the resulting solution at 254 om,
Appendix II B, using O.lM methanesulfonl, acid in the
reference cell. Measurethe absorbance of a solution prepared
by diluting 1 volwne ofa 0.01% wlv solution of
prochlorperazine maleate BPCRSin 1M methanesu{fonk acid to
10 volumeswith waterusing 0.1M methanesuffonic acid in the
reference cell. Calculate the content of
CZoHZ4ClN3S,2C4H..04 from the absorbances obtainedand
from the declared content of CZOH2"CINJS,2C4H404 in
prochlorperazine maleate BPCRS.

STORAGE
Prochlorperazine BuccalTablets should be protected from
light.

Prochlorperazine Tablets
Acdon and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Prochlorperazine Tablets contain Prochlorperezine Maleate.
TIre tabiets comply with the requirements statedunder Tablets and
..,ih rhe following requirements.

Content of prochIorperazine maleate,
C,oH"CIN,S,2C,H,O,
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing 50 mg
of Prochlorperazine Maleate add 20 mL of warer and 2 mL
of 1M sodium hydroxide, shakeand extract with 50 mL of
dichloromethane and evaporate the dichJoromethane layer to
dryness. The infrared absorption spearumof a thin film of the
residue,Appendix II A, is concordant with the reference
spectrum of prochlorperazine (RS 390).

B. To a quantity of the powdered tablets containing 5 mg of
Prochlorperazine Maleate add 5 mL of 'ulfuric acid and allow
to stand for 5 minutes. A red colour is produced.
C. To a quantity of the powdered tablets containing 0.2 g of
Prochlorperazine Maleate add 2 mL of warer and I mL of
5M sodium hydroxide, mixand extract with three 10 mL
quantities of ether. Dry the combined extracts with anhydrous
sodium sulfate, filter, evaporate to dryness, dissolve the residue
in 10 mL of mechanol and add a solution of 0.15 g of picric
acid in 10 mL of me/hanoi. The melring point of the
precipitate, after washing with a small quantity of methanol, is
about 255°, with decomposition, Appendix V A.

Procyclidine Preparations 111-1231

Related substances
Carry out the method for thin-layer chromatography,
Appendix m A, protected from lightusing a silicagel GFZ54
precoated plate (Merckplates are suitable) and a mixture of
10 volumes of acetone, 10 volumes of diethylamine and
80 volumes of cyclohexane as the mobilephase. Apply
separately to the plate 10 IlL of each of thefollowing
solutions. For solution (1) extract a quantity of the powdered
tablets containing 60 mg of ProchJorperazine Maleate with
5 mL ofO.18M melhanoJic ammonia, shake for 15 minutes,
centrifuge and use the supernatant liquid. Solution (2)
contains 0.006% wlv of prochlorperazine maleate BPCRS in
0.18M methanolic ammonia. Afterremoval of the plate, allow
it to dry in airand examine under ultraviolet light (254 nm).
Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than thespot in the
chromatogram obtained withsolution (2) (0.5%). Disregard
any spot remaining on the line of application. I

ASSAY
Weigh and finely powder 20 tablets. To a quantity of the
powderedtablets containing 10 mg of Prochlorperazine
Maleate add 50 mL of 1M methanesuljonk add, shakefor
5 minutes and disperse with the aid of ultrasound for
2 minutes. Add sufficient 1M mehanendfonic add to produce
100 mL, mix, centrifuge the mixture and dilute 10 mL of the
supernatant liquid to 100 mL with water. Measure the
absorbance of the resulting solution at 254 run,
Appendix II B, using O.lM mechanesulfonic acidin the
reference cell. Measure the absorbance of a solution prepared
by diluting 1 volumeof a 0.01% wlvsolutionof
prochlorperazine maleate BPCRS in 1Mmelhanesulfonic acid to
10 volumes with water using a.IM melhanesulfonk acidin the
reference cell. Calculate the contentof
CZoHZ4ClN3S,2C4H40" from the absorbances obtained and
from the declared content of C,.H2,CIN,S,2C,H.O, in
prochlorperazi", maleare BPCRS.

STORAGE
Prochlorperazine Tablets should be protected from light.

Procyclidine Injection
Acdon and use
Antichofinergic.

DEFINITION
Procyclidine Injection is a sterile solutionof ProcycJidine
Hydrochloride in Water for Injections.
The injecuM complies Wlih therequirements statedunder
Parenteral Preparations and wilh lhefollowing requirements.

Content of procyclidine hydrochloride, C"H,,NO,HCI
95.0 to 105.0% of the statedamount.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
A. Extract a volume of the injection containing 30 mg of
Procyclidine Hydrochloride with three 5 mL quantities of
dit:h/oromethane, dry the combined extracts with anhydrous
sodium sulfate, filterand evaporate to dryness. The infrared
absorption spectrum of the residue, Appendix II A, is
concordant with the reference spectrum of procyclidine
hydrochloride (RS 292).
B. Cany out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
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(1) Dilute the injection, if necessary, with waur to give a
solution containing 0.50% w/v of Procyclidlne
Hydrochloride.

(2) 0.50% wlv of procydidine hydrodJloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

CONFIRMATION

By each method DC visualisation the principal spot in the
chromatogram obtainedwith solution (1) corresponds to that
in the chromatogram obtainedwith solution (2).

TESTS
Acidity
pH, 4.0 to 6.8, Appendix V L.

Related substances
Carryout the method for thin-layer chromatography,
Appendix In A, using the following solutions.
(1) Dilute the injection, if necessary, wirh water to give a
solution containing 0.50% wlv of Procyclldine
Hydrochloride.

(2) 0.0010% wlv of l-pheny/-3-pynv/idinopropnn-l-tme
hydrochloride BPCRS in chloroform.

(3) Dilute I volume of solution (I) to 200 volumes with
water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silka gel OF254•

(b) Use the mobile phase a.s described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em,
(e) After removal of the plate, dry at 105° for 15 minutes
and examine under ultraviolet light (254 nm) (first
examination). Spray the plate with dilute potassium
iodobismuthau solution (second examination).

MOBILE PHASE

J volume of 135M ammoniaand 100 volumes of ether.

LIMITS

In the first examination:
any spot corresponding to I-phenyl-3-pyrrolidinopropan-l
one in the chromatogram obtained with solution (1) is not
moreintense than the spot in the chromatogram obtained
with solution (2) (0.2%).

In the second examination:
any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the spot in the
chromatogram obtained with solution (3) (0.5%).

Disregard any spot due to excipient on the line of
application.

ASSAY
Record second-detiuatiee ultraviolet absorption speara,
Appendix n B, of the following solutions in the range 220 to
280 ron. For solution (1) dilute a volume of the injection
containing 25 mg of Procyclidine Hydrochloride to 100 mL
with O.IM hydrochloric acid. Solution (2) contains 0.025% wlv
of procydidine hydrochloride BPCRS in O.IM hydrochloric acid.

For each solution measure the amplitude from the largest
trough at about 257 nm to the largest peak at about 254 nm.
Calculate the content of C 1.H2.NO,HCI using the declared
content of C,g!I2.NO,HCl in procydidine
hydrodJloride BPCRS.
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Procyclidine Tablets
Action and use
Anticholinergic.

DEFINlTION
Procyc1idine Tabletscontain Procydidine Hydrochloride.
The tabk/$ comply with !herequirements ,tated underTablets and
with thefollowing requirements.

Content of procyclidlne hydrochloride, C,g!I2"NO,HCI
90.0 to 110.0% of the statedamount.

IDENTIFICATION
A. Dispersea quantity of the powdered tablets containing
25 mg of Procyclidine Hydrochloride in 10 mL of water,
shake with 20 mL of e!her and discard the ether layer. Make
the aqueous layer alkaline with 2M sodium hydroxide and
extract with two 20-mL quantities of ether. Wash the
combined etherextracts with two lo-mL quantities of water)

dry by shaking with anhydrous sodium ,ulfat<, filter and
evaporate the filtrate to dryness. Ifnecessary, induce
crystallisation by scratching with a glass rod. The infrared
absorpu'on spectrum of the residue) Appendix II A, is
concordant with the reference spectrum of procydidine
(RS 291).
B. The powdered tablets yield the reactions characteristic of
chlorides, Appendix VI.

Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions in chluroform.
(I) Shake a quantity of the powdered tablets containing
25 mg of Procyclidine Hydrochloride with 5 mL of chloroform
and filter.
(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.001 % wlv of l-phenyl-3-pynv1idinopropnn-l-one
hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating SIlica gel GF254•

(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal ofthe plate) dry at 1050 for 15 minutes
and examine under ultraviolet light (254 nm) (first
examination). Spray the platewith dilute potassium
iodobismuthate solution (second examination).

MOBILE PHASE

I volume of 135M ammonia and 100 volumesof ether.

UMITS

In the first examination:
any spot corresponding to l-phenyl-3-pyrrolidinopropan-l
one in the chromatogram obtained with solution (I) is not
more intense thanthe spot in the chromatogram obtained
with solution (3) (0.2%).

In the second examination:
anysewndary spot in the chromatogram obtained with
solution (1) is not more intensethan the spot in the
chromatogram obtained with solution (2) (0.5%).

Disregard any spot due to excipients on the line of
application.

ASSAY
Weigh and finely powder 20 tablets. Record ,econ<!-{/erivatiue
ultraviolet absorption speara of the following solutions)
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Appendix II B, in the range 220 to 280 run. For solution (I)
add 80 mL of O.lM hydrochloric acid to a quantity of the
powdered tablets containing 25 mg of Procyclidine
Hydrochloride, mix with the aid of ultrasound for
15 minutes, cool, dilute to 100 mL with O.lM hydrochlorK
add and filter through a glass fibre paper having a maximum
pore size of 0.7 um (WhaonanGFIF paper is suitable)
discarding the first 10 mL of filtrate. Solution (2) contains
0.025% wlv ofprocydidine hydrochloride BPCRS in O.IM
hydrochloric acid.
For each solution measure me amplitude from the largest
trough at about 257 nm to the largest peak at about 254 run.
Calculate the content of CJ9H2~OJHCl using the declared
content of C19H29NO,HCl inprocydidine
hydrochloride BPCRS.

Progesterone Injection
Action and use
Progesterone

DEFINITION
Progesterone Injection is a sterile solutionof Progesterone in
Ethyl Oleate or other suitable esters, in a suitable fixed oil or
in any mixture of these. It may containsuitable alcohols.
The injection complies with the requiremenu statedunder
Parenteral Preparations and with thefollowing requirements.

Content of progesterone, .C21H300Z

95.0 to ] 05.0% of the stated amount.

IDENTIFICATION
Dissolve a volumecontaining 50 mg of Progesterone in 8 mL
ofpetroleum ,piri, (boiling range, 4U' to 6U') and extract with
three 8-mL quantities of a mixture of 7 volumes of glacial
acetic add and 3 volumes of water. Wash the combined
extracts with 10 mL of petroleum spin't (boiling range) 4tr to
6fr), dilute with wateruntil the solutionbecomes turbid,
aUow to stand in ice for 2 hours and filter. Washthe residue
with waterand dry at 105°. The infrared absorption spearum of
the residue, Appendix II A, is concordant with the reference
spectrum of progesterone (RS 293).

Related substances
Carry OUI the method for liquidchromatography,
Appendix ill D, using the following solutions in methanol.
(I) To a quantity of the injection containing 40 mg of
Progesterone add sufficient methanol to produce 100 mL
(2) Dilute I volwne of solution (I) 10 100 volwnes.

(3) 0.0040% wlv of progesterone for system 'uitability EPCRS.
(4) Dilute I volwne of solution (2) 10 10 volwnes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-capped octade<y/silyl,aica gelfor chromatography
(5 urn) (Nucleosil CI8 100 A is suitable).

(b) Use gradient elution and the mobilephasedescribed
below.
(c) Use a flow rate of 0.8 mL per minute.

(d) Use an ambientcolumn temperature.
(e) Use a detectionwavelength of 241 run.
(I) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phaseA water.
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MoMe phaseB acetonitrile.

Time Mobile phase A Mobile phaae B Commenl
(Minules) (% 1Itv) (%vlvl

0~2O 50 50 lsocralic

20--»27 50->20 50->80 linear Gradient

27--»45 20 80 lsocrallc

4s.-,,,,S 20->50 80->50 UnearGradient

46~50 50 50 Je.equilibfaOOn

When the chromatograms arerecorded under the prescribed
conditions the retention time relative to progesterone
(retention time about 20 minutes) of impurity C is
about 0.92.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor betweenthe two
principal peaks is at least 1.5.

UMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is nor greater than 0.5 times
the areaof the principal peak in the chromatogram obtained
with solution (2) (0.5%);

the sum of the areas of aU secondary peaks is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (1.0%).

Disregard any peaks with an arealess than the area of the
principal peak in the chromatogram obtainedwith solution
(4) (0.1%).

ASSAY
Carry out the method for liquid chromarography,
Appendix ill D, using the foUowing solutions in methanol.
(I) To a weighed quantity of the injection containing 40 mg
of Progesterone add sufficient m~hanol to produce 100 ml.,
dilute 1 volume of thissolution to 10 volumes with methanol:
(2) 0.0040% wlv ofprogesterone BPCRS.
(3) 0.0040% wlv of each progesterone BPCRS and proges,erone
for system sui/ilbaity EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (10 em x 4.6 rnm) packed
with end-eapped oetade<y/silyl silica gelfor chromatography
(5 um) (Nucleosil CI8 100 A is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 241 om.

(I) Inject 10 f'l. of each solution.

MOBILE PHASE

45 volumes of waterand 55 volumes of acetonitrile.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaks is at least 1.5.

DETERMINATION OF CONTENT

Determine the weight per mL of the injection, Appendix V G,
and calculate the contentof Cz1H3002 using the declared
content of CZIH3002 in progestmme BPCRS.
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STORAGE
Progesterone Injection should be protected from light.
On standing, solid matter may separate; it should be
redissolved by heatingbeforeuse.

Proguanil Tablets
Acdon and use
Antiprotozoal (malaria).

DEFINITION
Proguanil Tablets contain Proguanil Hydrochloride.

The tablets comply with therequirements statedunder Tablets and
with thefollowing requirements.

Content of proguanil hydrochlorlde, C"H••CIN"HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing 0.2 g of
Proguanil Hydrochloride add 25 mL of methanol, shake for
10 minutes, filter, evaporate the filtrate to dryness and dry
the residue at 105°. The infrared absorption spectrum of the
residue,Appendix II A, is concordant with the rejerenu
spectrum of proguanil hydrochloride (RS 294).

B. Boil a quantity of the powdered tablets containing 0.5 g of
Proguani1 Hydrochloride with 5 mL of 2M hydrochloric acid,
cool and filter. To the filtrate add a slightexcess of
5M sodium hydroxide, extract with 30 mL of ether, evaporate
the ether and dry the residue at 105°. The melting poi., of the
residue is about 1310

, Appendix V A.

TESTS
4-Chloroani1ine
To a quantity of the powderedtabletscontaining 0.1 g of
Proguanil Hydrochloride add 5 mL of ethanol (96%) and
shake for 10 minutes. Add 2.5 mL of 2M hydrochloric acid
and 15 mL of water, mix and filter through a moistened filter
paper, washing the filter with 5 mL of water. Cool the filtrate
to 5°, add 1 mL ofO.05M sodium nitrite, allow to stand at 5°
for 5 minutes,add 2 mL of a 5% wlv solution of ammonium
sulfomate and allow to stand for 10 minutes.Add 2 mL of a
0.1% wlv solution ofN-(l-naphll'Yl)ethyiencdiamine
dihydrochlon'ck, dilute to 50 mL with waterand allow to stand
for 30 minutes, Any magenta colour produced is not more
intense thanthat obtainedby treating in the same manner
and at the same time 20 mL of a solutioncontaining 1.25 J.lg
per mL of 4-chlaroaniline (250 ppm).

Related substances
Carry out the method for liquid chromawgraphy,
Appendix III D, using the following solutions.

(I) Add 50 mL of methanol to a quantity of the powdered
tablets containing 0.1 g ofProguanil Hydrochloride, shake
for 10 minutes,dilute to 100 mL with methanol, mix, filter
and dilute 5 mL of the filtrate to 50 mL with the mobile
phase,
(2) Dilute I volume of solution (I) to 100 volume. with the
mobilephase.
(3) I volume of a 0.05% wlv solution of 1-(2,5
di<hlaropheny/)-5-isapropylbiguanide hydrochloride BPCRS in
methanal with 9 volumes of a 0.010% wlv solution of
proguanil hydrochloride BPCRS in the mobile phase.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 5 mm) packed
withoaadeqlsiiyl siiica gelfor chromatography (5 J.lIn)
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of I mLper minute.
(d) Use a column temperature of 40'.

(e) Use a detectionwavelength of254 run.

(I) Inject 20 ~L of each solution.

MOBILB PHASE

1.89 g of sodium hexanesulfonare in a mixture of 500 mL of
methanol, 500 mL of water and 5 mL of glacial acetic acid,

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated peaks due (0

proguani1 hydrochloride and 1-(2,5-dichlorophenyl)-5
isopropylbiguanide hydrochloride.

LIMITS

In the chromatogram obtained with solution (I):

the sum of the areas of any secondary peaks in the
chromatogram obtainedwith solution (1) is not greater than
the area of the principal peakin the chromatogram obtained
with solution (2) (1%).

Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets andcapsules,
Appendix xn Bl.

TEST CONDITIONS

(a> Use Apparatus 2, rotating the paddle at 50 revolution.
per minute.
(b) Use 900 mL of 0.2M hydrochloric acidcontaining
0.2% wlv of sodium chloride, at a temperature of 37°, as the
medium.

PROCEDURE

(I) After 45 withdraw a sample of 10 mL of the medium,
filter and dilute 2 mL of the filtrate to 10mL with
dissolution medium. Measure the absorbance of this solution,
Appendix Il B, at 242 nm using dissolution medium in the
reference cell.
(2) Measure the absorbance of a 0.001 % wlv solution of
proguanil hydrochloride BPCRS in dissolution medium using
dissolution medium in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of proguani1 hydrochloride,
CnHI6ClNs,HCI, in the mediumfrom the absorbances
obtained and from the declared contentOfCIIHI6ClNs,HCl
in proguanil hydrochloride BPCRS.

ASSAY
Carry out the method for liquidchromawcraphy,
Appendix ill D, using the following solution s.

(I) Weigh and powder 20 tablets, add 50 mL of methanol to
a quantity of the powdered tablets containing 0.1 g of
Proguanil Hydrochloride, shake for 10 minutes, dilute to
100 mL with methanol, mix and filter. To 5 mL of the filtrate
add sufficient methanal to produce 50 mL and dilute 10 mL
of the resulting solution to 50 mL with themobile phase.
(2) 0.002% wlv of proguanil hydrochloride BPCRS in the
mobile phase.
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(3) I volwne of a 0.05% wlv solution of 1-(2,5
dichloropheny1)-5-isopropylbiguanide hydrochloride BPCRS in
metharwl with. 9 volumes of a 0.010% wiv solution of
proguanil hydroehkJride BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances maybe used.

SYSTEMSUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearlyseparated peaks due to
proguanil hydrochloride and 1-(2,5-dicWorophenyl)-5
isopropylbiguanide hydrocWoride.

DETERMINATION OF CONTENT

Calculate the content of CIIHI6ClN5,HCI in the tablets
using the declaredcontent of CllH16ClNj,HCI in proguanil
hydrochloride BPCRS.

IMPURITIES
The impurities limited bythe requirements of thls
monograph include thoselisted in the monograph for
Proguanil HydrocWoride.

Promazine Injection
Action and use
Dopamine receptorantagonist; neuroleptic.

DEFINITION .
Promazine Injection is a sterile solution of Promazine
Hydrochloride in Water for Injections free from dissolved air.
The inj«tiontomplies with the requirements stated under
Parenteral Preparariom and wirh rhe following requirements.

Content of promazine hydrochloride, C 17H,oN,S,HCI

95.0 to 105.0% of the statedamount.

CHARACTERISTICS
A colourless or almost colourless solution.

IDENTIFICATION
A. To a volume containing 0.1 g of Promazine
HydrocWoride add 20 mL of warer and 2 mL of 10M sodium
hydroxide. Shake and extract the mixture with 25 mL of ether.
Wash the etherwilh two 5 mL quantities of water, drywith
anhydrous sodium sulfate and evaporate the etherto dryness.
Dissolve the residue in I mL of chlorofann. The infrared
absorption spectrum of me resulting solution, Appendix IT A, is
concordant with the reference spectrum of promazine (RS 295).

B. To a volumecontaining 5 mg of Promazine
Hydrochloride carefully add 2 mL of sulfuric acidand allow
to standfor5 minutes. An orange colour is produced.
c. To a volume containing 0.2 g of Promazine
Hydrochloride add I mL of 1M sodium hydroxide and extract
with four 10 mL quantities of ether. Wash the combined
extracts with 10 mL of water, remove the etherand dissolve
the residue in 4 mL of methanol. Heat on a water bath ahnost
to boiling, immediately add 2 mL of a boiling 3.5% wlv
solutionof pKric acid in methanol and boil for 2 minutes.
Cool in ice, filter, wash the crystals with three quantities of
methanol, dissolve in 10 mL of hot methanol and repeat the
crystallisation and washing. The melu·ng pointof me rust-red
crystals so obtained, after drying at 105° for 1 hour, is about
1440, Appendix V A.
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TESTS
Acidity
pH, 4.4 to 5.2, Appendix V L.

Related substances
Carry out the test for related substances inphenothiazinesJ

Appendix III A, using mobile phase A and applying separately
to the plate I 0 ~L of each of the following freshly prepared
solutions. For solution (1) dilute a volume of the injection
withsufficient methanol to produce a solution containing
1.0% wlv of Promazine Hydrochloride. For solution (2)
dilute 1 volume of solution (1) to 40 volumes with methanol.
Forsolution (3) dilute I volwne of solution (I) to
200 volumes with methanol. Anysewndary spot in me
chromatogram obtained with solution (1) is not moreintense
thanthe spot in the chromatogram obtained withsolution (2)
(2.5%) and not more than one suchspot is moreintense
thanthe spot in the chromatogram obtained withsolution (3)
(0.5%).

ASSAY
Carry out the following procedure protected from lighr. To a
quantity containing 50 mg of Promazine Hydrochloride add
5 mL of 2M hydrochloric acid and sufficient warer to produce
1000 mL. To 10 mL add IO mL of O.IM hydrochkJric acid,
dilute to 100 mL with walerand measure the absorbance of
the resulting solution at the maximum at 251 run,
Appendix II B. Calculate the contentof Cl7H2oN2SJHCl
taking 935 as the value of A(J%, 1 em) at the maximum at
251 om.

STORAGE
Promazine Injection shouldbe protected from light.

Promazine Tablets
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Promazine Tablets contain Promazine Hydrochloride. They
arecoated.
The tablets camply wi/h the requirements seared underTablets and
with thefollowing requirements.

Content of promazine hydrochloride, C17HzoN"zS,HCl
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing 40 mg
of Promazine Hydrochloride add 10 mL of warer and 2 mL
of 1M sodium hydroxide, shake and extract with 15 mL of
ether. Wash the extract with 5 mL of warer, dry with
anhydrous sodium sulfoie,evaporate to dryness and dissolve
the resid ue in 0.4 mL of chloroform. The infrared absorption
spearum of the resulting solution, Appendix IT A, is
concordanr with the reference spearum of promazine (RS 295).

B. To a quantity of the powdered tablets containing 5 mg of
Promazine Hydrochloride add 5 mL of su(func acidand allow
to stand for 5 minutes. An orange colour is produced.
C. Triturate a quantity of the powdered tablets containing
0.2 g of Promazine HydrocWoride with 4 mL of methanol,
centrifuge, filter the supernatant liquid, heat almost to
boiling, immediately add 2 mL of a boiling 3.5% wlv
solution of~rk acid in methanol and boil for 2 minutes.
Cool in ice, filter, wash the crystals with three quantities of
melhanol, dissolve in 10 mL of hot muhanol and repeat the
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crystallisation and washing. The melting poitltof me rust red
crystals so obtained) afterdrying at 1050 for 1 hour, is about
144°, Appendix V A.

Related substances
Comply with the test for related substances in phenothiazines,
Appendix ill A, using mobile phase A and the following
freshly prepared solutions. For solution (1) extract a quantity
of the powderedtabletscontaining 0.1 g of Promazine
Hydrochloride with 10 mL of methanol and liIter.
For solution (2) dilute I volume of solution (I) to
200 volwnes with methanol.

ASSAY
Carry out the following procedure protected from light.
Weigh and powder 20 tablets. Triturate a quantity of the
powdercontaining50 mg of Promazine Hydrochloride with
10 mL of 2M hydrochloric acidand then add 200 mL of water.
Shakefor 15 minutes)add sufficient water (Q produce
500 mL and centrifuge about 50 mL of the mixture.
To 5 mL of the clear, supernatant liquid add to mL of
O.IM hydrochloric acid and sufficient water to produce
100 mL Measure the absorbance of the resulting solution at
the maximum at 251 nm, Appendix II B. Calculate the
content of C17H2oN2S,HCI taking 935 as the valueof
A(1%, 1 em) at the maximum at 251 nm.

Promethazine Injection
Action and use .
Histamine HI receptor antagonist; antihistamine.

DEFINITlON
Promethazine Injection is a sterilesolution of Promethazine
Hydrochloride in Water for Injections free from dissolved air.
The inj«ti'on complies with the requirements statedunder
Parenteral Preparations and wirh thefoUowing requirements.

Content of promethazine hydrocWoride,
C17H,oN,S,HCI
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless or almost colourless solution.

IDENTIFICATION
A. To a volume containing0.1 g of Promethazine
Hydrochloride add 20 mL of water and 2 mL of 10M sadium
hydroxide. Shake and extract the mixture with 25 mL of ether.
Wash the ether layerwirh two 5 mL quantities of water, dry
with anhydrous sodium sulfate and evaporate the ether.
Dissolve the residuein I mL of chloroform. The infrared
absorption spectrum of the resulting solution,Appendix Il A, is
concordant with the reference spectrum of promethazine
(RS 297).

B. To a volumecontaining 5 mg of Promethazine
Hydrochloride carefully add 2 mL of su/furit acidand aUow
to standfor 5 minutes. A red colouris produced.
C. To a volume containing 0.2 g of Promethazine
Hydrochloride add sufficient potassium carbonate sesquihydrale
to saturate the solution, extract with two 10-rnL quantities of
ether and evaporate the combined extracts to dryness.
Dissolve the residuein 2 mL of methanol and pour into a
solution of 0.4 g of piaic acid in 10 mL of methanol,
previously warmed to about 50°. Cool, scratch the side of the
rube to induce crystallisation, allow to standfor 3 to 4 hours
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and tilter. The melting pointof the residue, afterwashing with
methanol and drying, is about 1600

, Appendix V A.

TESTS
Acidity
pH, 5.0 to 6.0, Appendix V L.

Related substances
Carry out the method for thin-layer chromatography,
Appendixm AJ protected fromlight under an atmosphere of
nitrogen using silica gelGFZS4 as the coatingsubstance
(Merck silica gel 60 F,,, plates are suitable) and a mixture of
15 volumes of diethylamine, 45 volumesof hexane and
50 volumes of acetone as the mobilephase but allowing the
solvent front to ascend 12 em above me line of application.
Apply separately to the plate I0 ~L of each of the following
freshly prepared solutions. For solution (1) use a volume of
the.injection diluted, if necessary, with a mixture of
5 volumes of diethylamine and 95 volumesof methanol to
contain 1.0% w/v of Promethazine Hydrochloride.
For solution (2) dilute I volume of solution (I) to
200 volumes with a mixrure of 5 volumes of diethylamine and
95 volumes of methanol. Solution (3) contains0.01% wlv of
isopromethazine hydrochloride BPCRS in a mixture of
5 volumes of diethylamine and 95 volumesof methano/.
Solution (4) contains0.025% wlv of promethazine
sulfoxide BPCRS in a mixture of 5 volumes of diethylamine
and 95 volumes of methanol. After removal of the plate, allow
it to dry in air, spray with a 20% wlv solution of perchloric
acidand heat at 100° for 5 minutes. In the chromatogram
obtainedwith solution (I) any spot corresponding to
isopromethazine is not more intense thanthe principal spot
in the chromatogram obtained withsolution (3) (1%), any
spot corresponding to promethazine sulfoxide is not more
intense than the spot in the chromatogram obtained with
solution (4) (2.5%) and any othersecondary spot is not more
intense than the spot in the chromatogram obtained with
solution (2) (0.5%). Disregard any spot remaining on the line
of application.

ASSAY
Carry out the following procedure protected from light. To a
volume containing 25 mg of Promethazine Hydrochloride
add sufficient O.OIM hydrochloric acid (0 produce 100 mL.
Dilute 10 mL to 100 mL with O.OIM hydrochloric acid, dilute
10 mL ofthis solution to 50 mL with O.OIM hydrochloric acid
and measure the absorbance of the resulting solution at the
maximum at 249 nm, Appendix n B. Calculate the content
of C. 7H,oN,S,HCltaking 910 as the value of A(l%, I em)
at the maximum at 249 run.

STORAGE
Promethazine Injection should be protected from light.

Promethazine Oral Solution
Action and use
HistamineHI receptor antagonist; antihistamine.

DEFINITlON
Promethazine Oral Solutionis a solution containing
Promethazine Hydrochloride in a suitable flavoured vehicle.
Theoralsolution complies m·th the requirements statedunder Oral
Liquids and with thefollowing requirements.

Content of promethazine hydrochloride,
C17H,oN,S,HCI

90.0 to 110.0%of the stated amount.
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IDENTIFICATION
Carry out the method for identification of phenothiasines,
Appendix III A, but applying as solution (1) ; ilL of a
solution prepared by dilutinga suitable volume of the oral
solution with water to contain 0.08%wlv of Promethazine
Hydrochloride.

Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, protected from light under an atmosphere of
nitrogenusing silica gel GF254 as the coatingsubstance
(Mercksilicagel 60 F254 plates aresuitable) and a mixture of
15 volumes of diethylamine, 45 volumes of hexane and
50 volumes of acetone as the mobile phase but allowing the
solvent front to ascend 12 em above the line of application.
Apply separately to the plate 10 l'1. of each of the following
freshly prepared solutions. For solution (I) add 50 mL of
water and 10 mL of a 5% w/v solutionof sodium hydroxide to
a quantity of the oralsolution containing 20 mg of
Promethazine Hydrochloride in a separating funneland swirl
to mix. Extract with two 100 mL quantities of chlorofonn,
shaking vigorously for 1 minute each time, and filter
successively through anhydrous wditon sulfat<, washing the
sodium suffatewith 50 mL of chtorotorm. Evaporate me
combinedextracts and washings to dryness at 30° using a
rotary evaporator and dissolve the residue in 2 mL of a
mixture of 5 volumes of diethylamine and 95 volwnes of
methanol. For solution (2) dilute 1 volume of solution (1) to
200 volumeswith the same solvent.Solution (3) contains
0.01% w/v of isopromethasine hydrochloride BPCRS in the
same solvent. Solution (4) contains0.025% wlv of
promethazine sulfoxide BPCRS in the same solvent. After
removal of the plate, allow it to dry in air, spray with a
20% wlv solution of perchlone acid and heat at 100° for
5 minutes. In the chromatogram obtained with solution (I)
any spot corresponding to isopromethazine is not more
intense than the principal spot in the chromatogramobtained
with solution (3) (1%), any spot corresponding to
promethazine sulfoxideis not more intense than the principal
spot in the chromatogram obtained with solution (4) (2.5%)
and any othersecondary spot is not more intense than the spot
in the chromatogram obtained with solution (2) (0.5%).
Disregard any spot remaining on me line of application.

ASSAY
Carry out the following procedure protected from light. To a
weighedquantity containing 10 mg of Promethazine
Hydrochloride add 25 mL of wat<r and 5 mL of a 5% wlv
solution of sodium hydroxide. Extract the mixture with two
50 mL quantities of chiaro/ann, shaking vigorously for
I minute each time, evaporate the combined extracts to
dryness at about 30° at a pressure of 2 kPa and dissolve the
residue in sufficient O.lMhydrochlorit acid [0 produce 50 mL
(solution A). Dilute 10 mL of solution A to 50 mL with
water (solution B). To a further 10 mL of solution A add
5 mL of peroxyacetic acidsolution, allow to stand for
10 minutes and add sufficient water [0 produce 50 mL
(solution C). Measurethe absorbance of solution C at the
maximumat 336 run, AppendixII B, using solution B in the
reference cell and measure the absorbance of solution B at the
same wavelength using water in the reference cell. Repeat the
procedure using a 0.02% w/v solutionof promethazine
hydrochloride BPCRS in O.IM hydrochlorl< add in place of
solution A and beginning at the words 'Dilute 10 mL of..!.
Determine the weight per mL of the oralsolution,
AppendixV G, and calculate the content" of C17H2oN"2S,
Hel, weightin volume, using the declared cont.ent of
C17H2oN2S,HCl in promethazine hydrochloride BPCRS.
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The resultis not valid if the absorbance of solution B is more
than 0.10.

STORAGE
Promethazine Oral Solution should be protected from light.

Promethazine Hydrochloride Tablets
Action and use
Histamine HI receptor antagonist; antihistamine.

DEFINITION
Promethazine Hydrochloride Tablets containPromethazine
Hydrochloride. They are coated.
The tablets tomply with therequirements statedunder Tablets and
W1ih thefollowing requiremenu:

Content of promethazine hydrochloride,
C17H,oN,S,HCI

95.0 to 105.0% of thestated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing 40 mg
of Promethazine Hydrochloride add 10 mL of waterand
2 mL of 1M sodium hydroxide, shake and extract with 15 mL
of ether. Washthe etherwith 5 mL of water,dry with
anhydrous sodium sulfate, evaporate to dryness and dissolve
the residue in 0.4 mL of chlorofonn. The infrared absorption
spearum of the resulting solution, Appendix II A, is
concordant with the reference spectrum of promethazine
(RS 297).

B. To a quantity of the powdered tablets containing 5 mg of
Promethazine HydrocWoride add 5 mL of su/furl< acidand
allow to standfor 5 minutes. A red colour is produced.
C. Dissolve a quantity of the powdered tablets containing
0.2 g of Promethazine Hydrochloride in 2 mL of water, filter,
saturate withpotassium carbonau sesquihydrale, extract with
two 10 mL quantities of ether and evaporate the combined
extracts to dryness. Dissolve the residue in 2 mL of methanol
and pour into a solutionof 0.4 g of picric add in 10 mL of
methanol at about 50". Cool, scratch the side of the tube to
induce crystallisation, allow to standfor 3 to 4 hours and
filter. The melting pointof the crystals, afterwashing with
methanol and drying, is about 160°, Appendix V A.

Related substances
Carry out the test for related substances in phenothiazines,
Appendix m A, usingmobile phaseB and applying separately
to the plate 20 Il1. of each of the following freshly prepared
solutions. For solution (1) extract a quantity of the powdered
tablets containing 0.1 g of Promethazine Hydrochloride with
10 mL of a mixture of 95 volumes of methanol and
5 volumes of diethylamine and filter. Solution (2) contains

• 0.010% wlv of isopromethazine hydrochloride BPCRS in the
same solvent. For solution (3) dilute 1 volumeof solution (1)
to 200 volumes with the same solvent. Any spot
corresponding to isopromethazine in the chromatogram
obtainedwith solution (1) is not more intense than the spot
in the chromatogram obtained with solution (2) (1%) and
any othersecondary spot is not more intense than the spot in
the chromatognun obtained with solution (3) (0.5%).

ASSAY
Carry out the following procedure protected from light.
Weighand powder20 tablets. Triturate a quantity of the
powdercontaining 50 mg of Promethazine Hydrochloride
with 10 mL of 2M hydrochloric add and add 200 mL of water.
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Shakefor 15 minutes, add sufficient waler to produce
500 mL and centrifuge about 50 mL of the mixture.
To 5 mL of the clear, supernatant liquid add 10 mL of
O.1M hydrochloric acidand sufficient waterto produce
100 mL. Measure the absorbana of the resulting solutionat
the maximum at 249 nm, Appendix II B. Calculate the
content of C 17HzoNzS,HCI taking 910 as the value of
A(l%, I cm) at the maximum at 249 nm.

Promethazine Teoclate Tablets
Acdon and use
HistamineH I receptor antagonist; antihistamine.

DEFINITION
Promethazine Teoclate Tablets containPromethazine
'Teoclare.
The ,ablets romply Wlih the requi..ments statedunderTablets and
with 'he following requirements.

Content of promethazine teocIate,
C.,HzoNzS,C,H,CIN.Oz
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing 60 mg
of Promethazine Teodate add 10 mL of woW and 2 mL of
1M sodium hydroxide, shake and extract with 15 mL of ether.
Wash the extract with 5 mL of water, dry with anhydrous
sodium sulfate, evaporate to.dryness and dissolve the residue
in 0.4 mL of chluroform. The infrarod ab,orption spectrum of
the resulting solution, AppendixII A, is concordant with the
..f...ncespectrum of promethazine (RS 297).

B. To a quantity of the powderedtablets containing 5 mg of
Promethazine Teoclate add 5 mL of sulfuric acidand allowto
stand for 5 minutes. A redcolour is produced.
C. Extract a quantity of the powdered tablets containing
0.2 g of Promethazine Teoclate with chlor%ml, filter and
evaporate the filtrate to dryness. Shake the residue with
10 mL of WOW, add 4 mL of 5M ammonia and extract with
two 30 mL quantities of ether. Wash the combinedextracts
with 10 mL of water and reserve the aqueouslayer and
washings. To the combined aqueous layer and washings add
4 mL of hydrochlori< acid; a white precipitate is produced.
Filter, wash the residue with waterand dry at 105°. Dissolve
10 mg of the residue in I mL of hydrochlori< acid, add 0.1 g
of potassium chlorate and evaporate to dryness. A reddish
residueremains which becomes pwple on exposure to the
vapourof SM ammonia.

Related substances
Carry out the method for ,hin-Iayer chromarogmphy,
Appendixill A, using a silica gel F254. precooled plate
(Merck silica gel 60 FZ54 plates are suitable) and a mixture of
5 volumes of diethylamine, 10 volumes of autone and
85 volumes of cydohexone as the mobilephase. Pour the
mobile phase into an unlined tank,immediately place the
prepared plate in the tank} close the tankand allowthe
solvent front to ascend 12 em above the line of application.
Apply separately to the plate I0 ~L of each of the following
solutions. For solution (1) shakea quantity of the powdered
tablets containing 0.2 g of Promethazine Teoclate with
10 mL of a mixture of 5 volumes of duchy/amine and
95 volumesof methanol for 5 minutes} filter(Whatman GF/C
filter paper is suitable) and use the filtrate. Solution (2)
contains 0.02% wlv of isopromethazine hydro,hloride BPCRS in
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a mixture of 5 volumes of diethylamine and 95 volumesof
methanol. For solution (3) dilute I volume of solution (I) to
200 volumes with a mixture of 5 volumes of di~hylamitle and
95 volumes of methanol. For solution (4) dilute I volume of
solution (I) to 500 volumes with a mixture of 5 volumes of
diethylamine and 95 volumes of methanol. Allow the plate to
dry in air and examine under ul,raviolet light (254 nm). In the
chromatogram obtainedwith solution (1) any spot
corresponding to isopromethazine hydrochloride is not more
intense than the spot in the chromatogram obtained with
solution (2) (1%)} any othersecondary spot is not more
intensethan thespot in the chromatogram obtained with
solution (3) (0.5%) and not more than three such spots are
more intense than the spot in the chromatogram obtained
withsolution (4) (0.2%). Disregard any spot remaining on
me line of application.

ASSAY
Carry out the following procedure protected from light.
Weighand powder20 tablets. To a quantity of the powder
containing 50 mg of Promethazine Teoclate add 5 mL of
wattr and 1 mL of 13.5Mammonia and allowto standfor
5 minutes. Add 50 mL of absolute ethanol, shake for
5 minutesand filter, washingthe residue with five 5 mL
quantities of absolute ethanol. Add sufficient absolute ethanol to

the filtrate to produce 100 mL. Dilute 10 mL to 100 mL
with absolute ethanol and dilute 10 mL of this dilution to
100 mL with absolute ethanol. Measure the absorbance of the
resulting solution at the maximum at 255 run,
Appendix II B. Calculate the content of Cl1HzoNzS,
c,H,CIN.Oz taking 755 as the value of A(I %, I cm) at the
maximum at 255 run.

STORAGE
Promethazine Teoclate Tablets should be protected from
light.

Propantheline Tablets
Action and use
Anticholinergic.

DEFINITION
Propantheline Tablets containPropantheline Bromide. They
arecoated.
The tablets comply with ,he requiremenu ,tated under Tablets and
with thefollowing requirements.

Content of propantheline bromide, CnH,oBrNO,
95.0 to 105.0% of the stated amount.

IDENTlFlCATION
Triturate a quantity of the powdered tablets containing
75 mg of Propantheline Bromide with 10 mL of chloroform,
filter} evaporate the chloroform and stirthe residue with
5 mLof ether until it solidifies. The solid complieswith the
following tests.
A. Dissolve 60 mg in 2 mL of waw, add 2 mL of 5M sodium
hydroxide, boil for 2 minutes, cool slightly, acidify with
2M hydroch/ori< acid, heat to boiling, add ethanol (96%) drop
wise until the precipitate just dissolves, cool and filter.
The melting point of the residue, after washing with water}

recrystallising from ethanol (50%) and drying at 1050 for
1 hour, is about 215°} AppendixV A. The crystals dissolvein
stdjitric acid to produce a bright yellow solution which
fluoresces strongly in ultravioler light (365 nm).
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B. Yields the reactions characteristic of bromides,
Appendix VI.

TESTS
Xanthanoic acid
Shake the combined ether extracts reserved in the Assay with
lWO 30 mL quantities of O.IM sodium -hydroxide containing
15% wlvof sodium chloride. Remove the ether from the
combined aqueous extracts by heating on a water bath, add
sufficient 0.1 M sodium hydroxide to produce 100 mL and
dilute 25 mL to 100 mL with O.lM sodium hydroxide.
The absorbance of the resulting solution at the maximwn at
248 om is not more than 0.31, Appendix D B.

ASSAY
Weigh and powder 20 tablets or more if necessary. Place a
quantity of the powder containing 0.5 g of Propantheline
Bromide on a sintered-glass filter, add 10 mL ofperoxide-free
ether, dried over sodium and distilled before use, stir and
filter. Repeat the extraction with four 10 rnL quantities of me
ether and reserve the combined ether extracts for the test for
Xanthanoic acid. Extract the residue on the filter wilh four
10 mL quantities of chloroform, evaporate the combined
chloroform extracts to about 10 mL, add 10 mL of mercury
(ll) acetate. solution and carry out Method I for non-aqueous
dtradon, Appendix vm A, using crystal fJiokt solution as
indicator. Each mL of a.1Mperch/one acid VS is equivalent to
44.84 mg of C2,H,ollrNO,.

Propofol Injection
Action and use
Intravenous general anaesthetic.

DEFINTIlON
Propofol Injection is a sterile emulsion of Propofol in a
suirable basis.

The injection complies with the requirements statedunder
Parenteral Preparations and Wlih tire following requiremenu.

PRODUCTION
The methods of formulation and production of Propofol
Injection are designed such that the globule size distribution,
when tested by a method 'that has been approved by the
relevant competent authority, does not exceed the approved
limit.

Where soya lecithins are present in the formulation, a
suitable test is carried out to demonstrate that the content of
soya lysolecithin is not more than 0.2% wlv.

Content of prepofol, C12H180

95.0 to 105.0% of the stated amount.

Shake the injection vigorously be/ore canying out tke following

"'IS.
IDENTIFICATION
Extract a volume of the injection containing 0.1 g of Propofol
with three 25-mL quantities of hexaneand filter the
combined extracts (Whatman GFIC is suitable). Extract the
filtrate with two 2()..mL quantities of methanol (90%) and
evaporate the combined extracts under reduced pressure.
Dissolve the residue obtained in 2 mL of absolute ethanol and
evaporate to dryness under reduced pressure. Dry the residue
at 50· over phosphorus pemoxide for 1 hour. The infrared
absorption spectrum of the residue, Appendix Il A, is
concordant with the reference spectrum of Propofol (RS 416).
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TESTS
Acidity or alkalinity
pH, 6.0 to 8.5, Appendix V L.

Propofol quinone and propofol dimer
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions.

(I) Dilute a volume of the injection with propan-l-olto
produce a solution containing 0.08% wlv of Propofol.

(2) 0.0008% w/v of propofo/ BPCRS, 0.00008% w/v of
propofol impurityJ BPCRS and 0.0002% w/v of propofol
dimerBPCRS in propan-l..,1 containing 6.8% v/v of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel columo (10 em x 4.6 mm) packed
with octadecy/si/y/ silica gelfor chromatography (5 urn) (Hypersll
ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 run.
(I) Inject 20 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for at least three times the retention time of the principal
peak.

MOBILE PHASE

40 volumes of tetrahydrofuran and 60 volumes of water.

When the chromatograms are recorded using the prescribed
conditions, the relative retentions with reference to propofol
(retention time about 7 minutes) are: impurity J,about 0.8
and impurity E, about 2.5.

SYSTEM SUITABILITY

The 'test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peaks due to
impurity J and propofol is at least 2.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity E (propofol
dimer) is not greater than the area of the peak due to
impurity E in the chromatogram obtained with solution (2)
(0.25%);

the area of any peak corresponding to impurity J (propofol
quinone) is not greater than the area of the peak due to
impurity J in the chromatogram obtained with solution (2)
(0.1%).

Free fatty acid
Not greater than 7 millimoles per litre, when determined by
the following method. To 5 mL of the injection add 25 mL
of a mixture of 40 volumes ofpropan-2-ol,: 10 volumes of n
heptane and 1 volume of O.5M sulfuric acidand shake for
1 minute. Allow to stand for 10 minutes, add ] 5 mL of n
heptane and 15 mL of water. Mix:by inverting the container
10 times and allow to stand for 15 minutes. To 15 mLofthe
upper phase add 5 mL of aqueous nileblueA solution and pass
a stream of nitrogen, previously passed through O.IM sodium
hydroxide, through the solution. Titrate with O.02M sodium
hydroxide VS, using a microburette. Calculate the content of
free fany acid from a calibration curve prepared from
quantities of I, 2,4,6 and 8 mL of a 1.282% wlv solution of
palmitk add in n-heptane, each diluted to 50 mL with n~

heptane. Carry out the method described above, using 5 mL
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of each solutionand beginning at the words 'add 25 mL of a
mixture... '0

Lysolecithin

For injections contaim'ng egg lecithin»
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions.
(1) Dilute a volumeof the injection with ethanol to produce a
solution containing 0.1% wlv ofPropofol. Centrifuge and
filter the supernatant liquid through a O.4S-tIm nylon filter.
(2) 0.0 I% wlv of Iyrophosphatidylcholine from egg yolk EPGRS
(lysolecithin) in ethanol.
(3) 0.1% wlv each of Iysophosphalidylcholine from egg
yolk EPGRS (lysolecithin) and L-«-Iecithin from egg yolk in
ethanol.

CHROJ\oiATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (10 em x 2.1 mm) packed
with silica gelfor chromalography (5 I'm) (Kromasil Sil is
suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 0.2 mL per minute.

(d) Use a column temperature of 40°,

(e) Use a detection wavelength of 268 nm,
(I) Inject 40 I'L of each solution.

MOBILE PHASE

16 volumes of water, J6.5 volumes of hexane and 67 volumes
of propan-Z-oI.
When the chromatograms arerecorded underthe prescribed
conditions, the relative retention withreference to lysolecithin
(retention time about9 minutes) is: Lc-Iecirhln, about 0.6.

SYSTBM StnTABIUTY

The test is not validunless the resolution between thepeaks
due to L-<t-Iecithin and lysolecithin is at least 2.0.

LIMITS

The contentof lysolecithin is not greater than 0.2% wlv,
calculated using the following expression:

where:

A,
A,
c,
f

peakareaoflysolecithin in solution (1)
peak areaof lysolecithin in solution(2)
concentration of lysole<:ithin in solution(2)
dilutionfactorused forsolution(I)

(3) 0.0008% wi., of propafol BPGRS and 0.00008% wlv of
propofol impurilyJ BPGRS in propan-Z-ol containing 6.8% vlv
of water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Propofol
quinoneandpropofol dimer maybe carried out but usinga
detection wavelength of 275 nm.

SYSTEM SUITABIUTY

The test is not valid unless the resolution between thepeaks
due to propofol and propofol impurity J is at least 2.5.

DETERMINATION OF CONTENT

Determine the weight per mL of the Injection, Appendix V G,
and calculate the content of CI2H1SO, in the injection)
weight in volume) usingthe declared content of CI2H1SO in
propafol BPGRS.

STORAGE
Propofol Injection should be stored at a temperature not
exceeding 25°. It should not be allowed to freeze.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities E andJlistedunderPropofol
and:

OH

Me:N~~o:,P~O~O"R
Me Me OOH 0

where R is a variable fally acid chain

I. 2-( {[(2R)-3-acyloxy-2-hydroxypropoxy]
hydroxyphosphoryl}oxy)-N,N,N-trimethylethanaminiwn
(lysophosphatidylcholine, lysolecithin)

Propranolol Prolonged-release Capsules
Prolonged-release Propranolol Capsules
Propranolol Prolonged-release Capsules from different
manlffatturers, whilst complying with the requirements of the
monograph, are not interchangeable unless otherwise justified and
authorised.

Action and use
Beta-adrenoceptor antagonist.

Bacterial endotoxins
Carry out the test for Bacterial endotoxins, Appendix XN C.
Dilute the injection in water E'Er to give an emulsion
containing 5 mg permL (solution A). The endotoxin limit
concentration of solutionA is 1.65 IU endotoxin per mL.

ASSAY
Carry out the methodfor liquid chromatography,
Appendix ill D, using the following solutions.

(I) Dilute a weighed volwne of the well shaken injection
with propan-2-01 to produce a solution containing 0.08% wlv
of Propofol.

(2) 0.08% wlv of propafol BPGRS in propan-Z-o/ containing
6.8% vlv of water.

DEFINITION
Propranolol Prolonged-release Capsules contain Propranolol
Hydrochloride. They are formulated so thatthe medicament
is released overa period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Propranolol Hydrochloride,
The dissolution profile reflects the in vj'fJO performance which
in tum is compatible with the dosage schedule recommended
by the manufacturer.
The capsules comply with the requirements s..tedunder Capsules
and with thefollowing requirements.

Content of propranolol hydrochloride, C.J121NO"HCI
92.5 to 107.5% of the stated amount.
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IDENTIFICATION
A. The light absorption of the solution obtained in the Assay,
AppendixII B, exhibits two maxima, at 290 om and
319 nm, and a shoulder at 306 nm.

B. Carry out the method for thin-layer chromatography,
Appendix III A, protectedfrom light,using the following
solutions.
(I) Shake a quantity of the powdered capsule contents
containing 20 mg of Propranolol HydrocWoride with 10 mL
of methanol for 5 minutes and filter (Whatman No. I paperis
suitable).

(2) 0.2% wlv of propranolol hydrochloride BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GFm .
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of me plate, dry in airand examine under
ul.raviole/ligh, (254 nm).

MOBILE PHASE

J volume of IBM ammonia and 99 volumes of methanol.

CONFIRMAnON

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionto that of the principal
spot in the chromatogram obtained with solution (2).

TESTS
Related substances .
Carry out the method for liquid chromalagraphy,
Appendix III D, protected fromlight,using the following
solutions prepared in the mobilephase.
(I) Add 100 mL of methanol to a quantity of the powdered
capsule contents containing 0.1 g of Propranolol
Hydrochloride, mix with the aid of ultrasound for
15 minutes, shaking occasionally, filter through a glass
microfibre filter (Whatman GF/C is suitable) and use the
filtrate.
(2) Dilute I volume of solution (I) to 500 volumes.

(3) 0.01% wlv of propranolol for system sui<abiJity EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with ocuukcylsiJy/ st1ica gelfor chromatography (5 um) (Hypersil
ODS 5 pm is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of 1.8 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 292 nm.

(I) Inject 40 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for seven times the retention time of the principal peak.

MOBILE PHASE

Add 1.6 g of sodium laurilsulfa<e and 0.31 g of
<elrabutylammonium dihydrogen onhophospha<e to a mixture of
I mL of sulfuric acid, 450 mL of wa'erand 550 mL of
acelaninile, adjusted to pH 3.3 with 2M sodium hydroxide.
When the chromatograms arerecorded underthe prescribed
conditions) the retention times relative to propranolol
(retention time) about 3 minutes) are impurity A) about 0.6;
impurity B) about 4.5; impurity C, about 6.2.

Propranolol Preparations 111-1241

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3») me resolution between the peaksdue to
impurity A and propranolol is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.2%); .

the sum of the areas of any secondary peaks is not greater than
four times the area of the principal peakin the
chromatogram obtained with solution (2) (0.8%).

Disregard any peakwith an area Jess thanhalf the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weighthe contentsof 20 capsules. Mix and powderif
necessary. To a quantity of the mixed capsulecontents
containing 80 mg of Propranolol Hydrochloride add about
150 mL of methanol) heat to boilingand boil for 2 minutes)
removefrom the heat) shake for 20 minutes, cool to 20° and
add sufficient methanol to produce 200 mL. Filter(Whatman
No.1 paperis suitable), discard the first 20 mL of filtrate)
and dilute 10 volumes of the filtrate to 200 volumeswith
methanol. Measure the absoroanu of the resulting solution at
the maximum at 290 nrn) Appendix II B) usingmethanol in
the reference cell. Calculate the content of C1Jl2IN 0 2)HCI
taking 206 as the value of A(I %, 1 em) at the maximum at
290 nm.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underPropranolol
Hydrochloride.

Propranolol Injection
Action and use
Beta-adrenocepror antagonist.

DEFINITION
Propranolol Injection is a sterilesolution of Propranolol
Hydrochloride in Water for Injections containing CitricAcid
or CitricAcid Monohydrate.
The injection complies with therequirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of propranolol hydrochloride, C1oH21NO"HCI
90.0 to 110.0%of the stated amount.

IDENTIFICATION
Makealkaline with 1M sodium hydroxide a volume containing
10 mg of Propranolol HydrocWoride and extract with three
5-mL quantities of ether. Wash the combinedextracts with
wateruntil the washings are free from alkali) drywith
anhydrous sodium sulfate) filter, evaporate the filtrate to
dryness and dry the residue at 50° at a pressure of 2 kPa for
1 hour. The infrared absorption spectrum of the residue;
Appendix II A, is concordant with the reference spectrum of
propranolol (RS 29ff).

TESTS
Acidity
pH, 3.0 to 3.5, Appendix V L.
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Related substances
Carry out the method for liquidchromatography,
Appendix ill Diprotected from light, using the foiiowing
solutionsprepared in the mobilephase.
(1) Dilute me injection being examined with aceumitrileJ if
necessary, to producea solutioncontaining 0.1% wlv of
Propranolol Hydrochloride.

(2) Dilute 2 volume of solution (I) to 500 volumes.

(3) 0.01% wlv of propranolDlflJl' system suitabilily EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octadecylsilyl silica gelfor chromatography
(5 um) (Hypersil ODS 5 urn is suitable).

(b) Use isocratic elutionand the mobilephase described
below.

(c) Use a flow rate of 1.8 mL per minute.

(d) Use an ambient column temperature.

<e) Use a detection wavelength of 292 nm.

(I) Inject 40 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
forseven times the retention time of me principal peak.

MOBILE PHASE

Add 1.6 g of sodium lausiJsulfate and 0.31 g of
tetrabutylammonium dihydrogen onhophosphace to a mixture of
1 mL of sulfuric acid, 450 mL of waterand 550 mL of
aaumitrile, adjusted to pH 3.3 with 2M sodium hydroxide.
When the chromatograms arerecorded under the prescribed
conditions, the retention times relative to propranolol
(retention time, about 3 minutes) are impurity A, about0.6j
impurity B, about 4.5; impurity C, about 6.2.

SYSTEM SUlTABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaksdue to
impurity A and propranolol is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
four times the area of the principal peak in the
chromatogram obtained with solution (2) (0.8%).

Disregard any peakwithan arealess than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
To a volume containing 2 mg of Propranolol Hydrochloride
add sufficient methanol to produce 100 mL and measure the
absorbahte of the resulting solution at the maximum at
290 nm, Appendix II B. Calculate the content of
C,,;Hz,NOz,HCI taking 206 as the value of A(I %, 1 em) at
the maximum at 290 run.

IMPURlTIES
The impurities limitedby the requirements of this
monograph include those listed underPropranolol
Hydrochloride.
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Propranolol Oral Solution
Action and use
Beta-adrenoceptor antagonist.

DEFINITION
Propranolol OralSolution containsPropranolol
Hydrochloride.

The oralsolution complies with therequirements statedunder Oral
Liquidsand with the foUowing requirements.

Content of propranolol hydrochloride, CI~2IN01,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity of the oralsolution containing 10 mg of
Propranolol Hydrochloride add sufficient 1Msodium hydroxide
to.make the solution alkaline. Extract this solutionwith three
5-mLquantities of ether, wash the combined extracts with
wateruntil the washings areno longeralkaline, dry wirh
anhydrous sodium sulfate and filter. Evaporate the filtrate to

dryness and dry the residueat 500 at a pressure of 2 kPa for
I hour. The infrared absorption spectrum of the residue,
Appendix II A, is concordant with the reference spectrum of
propranolol (RS 29/f).

TESTS
Acidity
pH, 2.5 to 3.5, Appendix V L

Related substances
Carry out the method for liljuid chromatography,
Appendix III D, protected from light, using the following
solutionsprepared in the mobile phase.
(I) Dilute the oral solution, if necessary, to produce a
solution containing0.05% wlvof Propranolol Hydrochloride.
(2) Dilute 1 volume of solution (1) to 100 volumes. Dilute
I volwne of this solution to 5 volumes.
(3) 0.01% wlv of propranolDl fIJI' system suitability EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octadecylsi/yl silica gelfIJI' chromatography
(5 um) (Hypersil ODS 5~ is suitable).

(b) Use isocratic elution and the mobilephasedescnbed
below.
(c) Use a flow rate of 1.8 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 292 nm.

(I) Inject 80 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for eight times the retention time of the principal peak.

MOBILE PHASE

Add 1.6 g of sodiumlaurilsulfate and 0.31 g of
telrabutylammemium dihydrogen orthophosphate to a mixture of
1 mL of sulfuric acid, 450 mL of waterand 550 mL of
acetonitrile, adjusted to pH 3.3 with 2M sodium hydroxide.
When the chromatograms are recorded underthe prescribed
conditions, the relative retentions wirh reference to

propranolol (retention time, about 3 minutes) are impurity A,
about 0.6; impurity B, about 4.5; impurity C, about 6.2.

SYSTEM SUITABILITY

The (est is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to

impurity A and propranolol is at least 1.5.

www.webofpharma.com



2022

LIMITS

In the chromatogram obtainedwhh solution (1):

the area of any secondary peak is not greater than me area of
the principal peakin the chromatogram obtainedwith
solution (2) (0.2%);

me sum of the areas of any secondary peaks is norgreater than
four times the area of the principal peakin the
chromatogram obtained with solution (2) (0.8%).

Disregard any peakwith an area less thanhalf the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1 %).

ASSAY
Carry out the method for liquidchromatography,
Appendix In D, protected from light, using the following
solutions prepared in the mobile phase.

(I) Dilute a weighed quantity of the oral solution, if
necessary, to produce a solution containing 0.05% wlv of
Propranolol Hydrochloride.

(2) 0.05% wlv of propmnolol hydrochloride BPCRS.
(3) 0.1 % wlv of propranolol hydrochloride for peifonnance
tes,EPCRS,

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used but with an injection volumeof
1O~L.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaks due to
impurity A and propranolol is at least 1.5.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral solution,
Appendix V G, and calculate the content of C1e.H2IN02,
HCl, weight in volume, using the declared content of
C ••H21N02.HCI in propmnolol hydrochloride BPCRS.

STORAGE
Propranolol Oral Solution should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph includethose listed underPropranolol
Hydrochloride.

Propranolol Tablets
Action and use
Beta-adrenocepror antagonist.

DEFINITION
Propranolol Tabletscontain Propranolol Hydrochloride.
The tablets comply with the requirements statedunder Tablets and
with thefoUowing requirements.

Content ofpropranolol hydrochloride, C1J'121NOZ,HC]
92.5 to 107.5% of the stated ainount.

IDENI1FICATION
Suspend a quantity of the powdered tablets containing 0.1 g
of Propranolol Hydrochloride in 20 mL of water, filter, make
the filtrate alkaline with 1M sodium hydroxide and extract with
three lO-mLquantities of ether. Wash the combinedextracts
with water until the washings arefree from alkali, dry with
anhydrous sodium sulfate, filter, evaporate the filtrate to
dryness and dry the residue at 50° at a pressure of 2 kPa for

Propranolol Preparations 111-1243

I hour. The i~frared absorption spearum of theresidue,
Appendix ITAJ is concordant with the reference spectrum of
propranolol (RS 298)

TESTS
Related substances
Carry out the methodfor liquid chromatography,
Appendix ill D, protected from light, using the following
solutions prepared in mobile phase.
(I) Add 25 mL of methanol to a quantity of the powdered
tablets containing 0.1 g of Propranolol Hydrochioride and
dilute to 100 mL. Filter through glass-microfibre paper
(Whatman GFIC is suitable) and use the filtrate.

(2) Dilute 2 volumes of solution (I) to 100 volumes. Dilute
1 volume of this solution to 10 volumes.
(3) 0.0 I % wlv ofpropmnolol for system suitabilily EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octadecylsilyl silica gd for chromatography
(5 um) (Hypersil ODS 5 pm is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flowrateof 1.8 mLper minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 292 om.

(I) Inject 40 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for seven times the retention timeof theprincipal peak.

MOBILE PHASE

Add 1.6 g of sodium laurilsu[fate and 0.31 g of
tetrabutylammonium dihydrogen orthophosphate to a mixture of
I mL of sulfuric acid, 450 mL of water and 550 mL of
auwnitri!e, adjusted to pH 3.3 with 2M sodium hydroxide.

When the chromatograms are recorded underthe prescribed
conditions) the relative retentions with reference to

propranolol (retention time) about 3 minutes) are impurity A,
about 0.6; impurity B, about4.5; impurity CJ about6.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogramobtained
with solution (3), the resolution between the peaks due to
impurity A and propranolol is at least 1.5.

LIMITS

In the chromatogram obtained withsolution (1):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
four times the area of the principal peakin the
chromatogram obtained with solution (2) (0.8%).

Disregard any peakwith an area less thanhalf the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powdercontaining 20 mg of Propranolol Hydrochloride with
20 mL of waterfor 10 minutes. Add 50 mL of methanol,
shake for a further 10 minutes, add sufficient methanol to

produce 100 mL and filter. Dilute 10 mL of the filtrate to
50 mL with methanol andmeasure the absorbance of the
resulting solutionat the maximum at 290 om,
Appendix II B. Calculate the content of Cll;H2.N02,HCl
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taking 206 as the value of A(J%, 1 em) at the maximum at
290 nm.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underPropranolol
Hydrochloride.

Propylene Glycol Solution
Propylene Glycol Cutaneous Solution

NOTE: This monograph has been developed '0 ewerunlicensed
fonnulalions.

Action and use
Excipient; emollient.

DEFINITION
Propylene Glycol Solution is a cutaneous solution. It contains
Propylene Glycql in Purified Water.

Theso/Ulien complies with the requirements statedunder Liquids
for Cutaneous Application and with thefolWwing requirements.
Where appropriate, the solution alsocomplies with the requirements
statedunderUnlkensed Medicines.

Content of propylene glycol, C:.H"O,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The infrared absorp'on spearum, Appendix IT A, is
concordant with the referent< spearum of propylene glycol
(RS 437).

B. In the Assay,the chromatogram obtained with solution
(1) showsa peakwirh the sameretention timeas the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
To 10 mL of the solution add 40 mL of waterand 0.1 mL of
bromolhymol blue solution Rl; the solutionis greenish-yellow.
Not more than 0.1 mLofO.IM sodium hydroxide is required
to change the colour of the solution to blue.
Related substances
Carry out the method for gas chromatography,
Appendix ill B.J usingthe following solutions.
(1) Dilute a quantity of the solutionwith sufficient water to
contain5% wlv of PropyleneGlycol.
(2) 1% wlv of diethylene glycol in water.
(3) Dilute I volume of solution (2) to 10 volumes with
solution (1) and further dilute 1 volumeof this solution to
20 volumes with solution (I).

(4) Dilute I volume of a 40% wlv solution ofpropylene
glycol BPCRS in waterand 5 volumes of solution (2) to
100 volumes withwafer; further dilute 1 volwne to
10 volumes with water.
(5) 0.05% wlv of diethylene glycol in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica capillary colwnn (30 m x 0.53 mm)
bonded with a film (3 ~m) of 6% cyanopropylphenyl siloxane
and 94% polydimethylsiloxane (DB-624 is suitable).

(b) Use helium as the carrier gas at 4.5 mL per minute.
(c) Use an oven maintained at.an initial temperature of 100°,
increasing linearly to 2200 at a rateof 7.5° per minute, then
maintained at 2200 for 4 minutes.

(d) Use an inlet temperature of 220 0
•
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(e) Use a flam~ ionisation detector maintained at a
temperature of 250°.
(f) Use a spiit ratio of l:iO.

(g) Inject 0.5 ~L of each solution.

SYSTEM SUITABILITY

The chromatogram obtained with solution (4) shows a peak
due to propylene glycol (retention time about 4.2 minutes)
and a peakdue to diethylene glycol with a retention relative
to propylene glycol of about 1.8. The test is not valid unless
the symmetry foetorof both peaksis not less than0.8 and not
more than 1.2.

LIMITS

In the chromatogram obtained with solution (I):

me area of any peakdue to diethylene glycol is not greater
than the area of the corresponding peakin the chromatogram
obtained with solution (3) (0.1%);

the area of anyothersecondary peak is not greater than five
times the area of the peakdue to diethylene glycol in the
chromatogram obtained with solution (3) (0.5%);

the sum of the areas of aU the peaks is not greater than
10 times the area of the peak due to diethylene glycol in the
chromatogram obtained with solution (3) (I %).

Disregard any peakwith an area less than 0.05 times the area
of the peakin the chromatogram obtainedwith solution (5)
(0.05%).

ASSAY
Carry out the method for gas chroma",graphy,
Appendix ill B, using the following solutions.
(1) Dilute a quantity of the solutionwith sufficient water to
contain 0.04% wlv of Propylene Glycol.

(2) 0.04% wlv of propylene glycol BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica capillary colwnn (30 m x 0.53 nun)
bonded with a film (3 urn) of 6% cyanopropylphenyl siloxane
and 94% polydimethylsiloxane (DB-624 is suirable).

(b) Use helium as the carrier gas at 4.5 mL per minute.
(c) Use an oven maintained at an initial temperature of 1000

,

increasing linearly to 220° at a rateof 7.5° per minute, then
maintained at 2200 for 4 minutes.
(d) Use an inlet temperature of 220°.
(e) Use a flame ionisation detector maintained at a
temperature of 250°.
(I) Use a split ratio of 1:10.

(g) Inject 0.5 ~L of each solution.

DETERMINATION OF CONTENT

Calculate the content of C3Hs0 2 in the solution using the
declared content of C,HaO, in propylene glycol BPCRS.

Propylthiouracil Tablets
Action and use
Thiourea antithyroid drug.

DEFINITION
Propylthiouracil Tablets contain Propylthiouracil.

The tablets romp/y with the requiremems statedunder Table" and
wi'h thefolWwing requirements.

Content of propylthiouracil, C,Hu,N,OS
92.5 to 107.5% of the stated amount.

j
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IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
50 mg of Propylthiouracil with 20 ml; of methanol for
10 minutes, filter and evaporate to dryness. The infrared
absorption spectrum of Ute residue, Appendix II A, is
concordant with the reference s/JUlTUm of propylthiouracil
(RS lOU).

B. Shake a quantity of the powdered tablets containing
50 mg of Propylthiouracil with 60 mL of merhanol for
20 minutes, dilute to 100 mL with methanoland filter. Dilute
5 mL of this solution to 250 mL with methanol. The light
absorption of the resultingsolution, Appendix IT B, in the
range 230 to 350 run exhibits a maximum only at 274 run.

C. Extract a quantity of the powdered tablets in a continuous
extraction apparatus with ether and evaporate the solution to
dryness. The me/ting pointof the residue, after drying at 105°,
is about 219°, Appendix V A.

Related substances
Carry our the method for thin-layer chromatography,
Appendix ill A, using sl7ica gel GF2S4 as the coating
substance and a mixture of 0.2 volume ofglacial acetic acid,
12 volumes of propan-2-<J1 and 100 volumes of chlorofonn as
the mobile phase. Apply separately to the plate 10 ~L of each
of the follQwing solutions. For solution (I) shake a quantity
of the powdered tablets containing 50 mg of Propylthiouracil
with 5 mL of methanolfor 15 minutes, filter and use: the
filtrate. For solution (2) dilute 1 volume of solution (1) to
100 volumes with methanol. Solution (3) contains
0.0010% wlv of thiourea in methanol. After removal of the
plate, allow it to dry in. air, examine under u/tmvWlet light
(254 nm) and expose to iodine vapour for 10 minutes.
Any spot corresponding to thiourea in the chromatogram
obtained with solution (1) is not more intense than the spot
in the chromatogram obtained with solution (3) (0.1%) and
any other secondary spOl is not more intense than the spot in
the chromatogram obtained with solution (2) (1%).
Disregard any spot remaining on the line of application.

ASSAY
Weigb and powder 20 tablets. Dissolve a quantity of the
powder containing 0.15 g of Propylthiouracil in a mixrure of
20 mL of O.IMsodium hydroxide VS and 75 mL of waterwith
the aid of gentle heat. Cool, add 4 g of sodium acetate) just
acidify the solution to litmus paperwith 6M acetic acid, add
0.5 mL of a freshly prepared 0.5% wlv solution of
1,5-diphenylcarbazone in ethanol (96%) and titrate with
0.02M mercury nitrate VS until a pinkish violet colour persists
for 2 to 3 minutes. Each mL of 0.02M mercury nitrate VS is
equivalent to 6.808 mg of C,H,oN,OS.

Protamine Sulfate Injection
Protamine Sulphate Injection

Action and use
Antidote to heparin.

DEFINITION
Protamine Sulfate Injection is a sterile solution of Protamine
Sulfate in Water for Injections.

The injecuOn complies with the requiremenu statedunder
Parenteral Preparations and with thefollowing requirements.

Content of protamine sulfate
Not less than 80.0% of the stated amount.

Proxymetacaine Preparations 111-1245

IDENTIFICATION
A. Produces a precipitate under the conditions of the Assay.

B. Dilute the injection with water to give a solution
containing 0.2% wlv of Protamine Sulfate. To 5 mL add
I mL of a 10% wlv solution of sodium hydroxide and 1 rnL of
a 0.02% wlv solution of l-naphthol and mix. Cool to 5° and
add 0.5 mL of sodium hypobromite solution. An intense pink
colour is produced.

C. Heat 2 mL in a water bath at 60° and add 0.1 mL of
mercury(ti) sulfate solution; no precipitate is produced. Cool
the mixture in ice; a white precipitate is produced.

D. Yields reaction A characteristic of sulfates, Appendix VI.

TESTS
Acidity
pH, 2.5 to 3.5, Appendix V L.

Optical rotation
Dilute the injection with 0.5M hydrochloric acid to produce a
solution containing 0.8% w/v of Protamine Sulfate.
The optical rotation of the resulting solution is -0.52°
to --{).68°, Appendix V F.

Light absorption
Dilute the injection) if necessary, with water to produce a
solution containing 1% wlv of Protamine Sulfate.
The absorbance at 260 to 280 om is not more than 0.1,
Appendix II B.

Bacterial endotoxins
Carry out the testfor baaetial endotoxim, Appendix XN C.
Dilute the injection, if necessary, with waterBET to give a
soJution containing J0 mg of Protamine Sulfate per mL
(solution A). The endotoxin limit concentration of solution A
is 70 IU of endotoxin per mL Cany out the test using the
maximum allowable concentration of solution A calculated
from the declared sensitivity of the lysate used in the test.

ASSAY
Carry out the Assay described under Protamine Sulfate using
solutions prepared by diluting the injection with water to
contain (1) 0.015% wlv, (2) 0.010% wlvand (3) 0.005% wlv
of Protamine Sulfate.

LABELLING
The label states that the dose is calculated from the results of
determinations of the amount required to produce an
acceptable blood clotting time in the patient

Proxymetacaine Eye Drops
Action and use
Local anaesthetic.

DEFINITION
Proxymetacaine Eye Drops are a sterile solution of
Proxymetacaine Hydrochloride in Purified Water. They may
contain Glycerol.

With the exception that they may be supplied in comainen not
exceeding ·15mL in capacity, the eyedrops complywith the
requirements suued underEye Preparations and with the following
requirements.

Content of proxymetacaine hydrochloride, Cu,Hu,Nz03,

HCl
90.0 to 110.0% of the stated amount.

www.webofpharma.com



111-1246 Pseudoephedrine Preparations

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 250 to
350 nm of the solution used in the Assay exhibits two
maxima, at 268 nm and 310 run.

B. To a volume containing 50 mg of Proxymetacaine
Hydrochloride add 2 mL of 2M hydrochlom acidand extract
with 2S mL of chloroform. Discard the chloroform layer, make
alkaline with 5M sodium hydroxide and extract with two
25 mL quantities of chlar%nn. Filter the combined extracts
through anhydrous sodium sulfate and evaporate the filtrate to
dryness using a rotary evaporator. The infrared absorption
spectrum of the oily residue, Appendix Il A, is concordant
with the reference spectrum of proxymetacaine (RS 302).

C. A volume containing 5 mg of Proxymetacaine
Hydrochloride yields the reaction characteristic of primary
aromatic amines, Appendix VI.

TESTS
Related substances
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(1) Use the eye drops, diluted if necessary to contain
0.5% wlv of Proxy metacaine Hydrochloride.

(2) Dilute I volume of solution (I) to 100 volumes with
methanol.
(3) Dilute I volume of solution (2) with an equal volume of
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF2j4•

(b) Use the mobile phase as' described below.

(c) Apply 10 J!L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, heat it at 105° for 10 minutes,
allow to cool and examine under ultraviolet light (254 nm).

MOBILE PHASE

5 volumes of diethylamine, 30 volumes of ethylacetate and
75 volumes of toluene

UMiTS

In the chromatogram obtained with solution (1):

any secondary spot is not more intense than the spot in the
chromatogram obtained with solution (2) (1%);

not more than one such spot is more intense than the spot in
the chromatogram obtained with solution (3) (0.5%).

Disregard any spot remaining on the line of application.

B. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) Use the eye drops, diluted if necessary to contain
0.5% w/v of Proxymetacaine Hydrochloride.

(2) 0.020% wlv3-amino-4-propoxybenzoic acidBPCRSin
methanol.
(3) 0.0050% wlv 3-amino-4-propoxybenzoi< acidBPCRSin
methanol.

CHROi'\tATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF254•

(b) Use the mobile phase as descrihed below.

(c) Apply 10 J!L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of me plate, allow it to dry in air and
examine under ultraviolet light (254 nm).
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MOBILE PHASE

A mixture of 4 volumes of glacial acetic acid, 20 volwnes of
cydohexane and 80 volumes of l,4-dwxan.

LIMITS

In the chromatogram obtained with solution (1):

any secondary spotis not more intense than the spot in the
chromatogram obtained with solution (2) (4%);

not more than one such spot is more intense than the spot in
the chromatogram obtained with solution (3) (I %).

The principal spot remains on or near the line of application.

ASSAY
Dilute a volume containing 10 mg of Proxymetacaine
Hydrochloride to 200 mL with water and measure the
absorbance of the resulting solution at the maximum at
310 nm, Appendix II B. Calculate the content of
C1Jl,oN,O"HCltaking 162 as the value of A(I %, I em) at
the maximum at 310 om.

STORAGE
Proxymeracaine Eye Drops should be protected from light,
stored at a temperature of 2° to 8° and should not be allowed
to freeze.

Pseudoephedrine Oral Solution
Action and use
Adrenoceptor agonist.

DEFINITION
Pseudoephedrine Oral Solution is a solution of
Pseudoephedrine Hydrochloride in a suitable flavoured
vehicle.

The oralsolution complies with the requirements stated under Oral
Liquids and with thejoUowing requirements:

Content of pseudoephedrine hydrochloride,
C,J1"NO,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the Oral Solution containing 0.3 g of
Pseudoephedrine Hydrochloride, add 4 mL of 2M hydrochlam
acid, extract with two 40-mL quantities of ether and discard
the ether. Add sufficient 5M ammonia to the aqueous phase
to make it alkaline, extract with two 6G-mL quantities of
ether, wash the combined ether extracts with three 30-mL
quantities of water, dry with anhydrous sodium sulfau, filter
and evaporate the filtrate to dryness. The infrared absorption
spectrum of the residue, Appendix II A, in the range 1550 to
1350 cm- I and in the range 1250 to 400 cm'l is concordant
with the rejertnce spectrum of pseudoephedrine (RS 304).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) corresponds to that in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Add sufficient 5M ammonia to a volume of the oral
solution containing 10 mg of Pseudoephedrine Hydrochloride
to make it alkaline, extract wilh two lOO-mL quantities of
ether, wash the combined extracts with 10 mL of water, dry
with anhydrous sodium sulfate, filter and evaporate me filtrate
to dryness. Dissolve the oily residue in sufficient merhanol to
produce 5 mL.

J
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(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.

(3) 0.05% wiv each of ephedrine hydrvchion"de BPCRS and
pseudoephedrine hydrochloride BPCRS in the mobile phase.

(4) Dilute I volume of solution (2) to 5 volumes with the
mobile phase.
(5) Dilute I volume of solution (2) to 20 volumes with the
mobilephase.

CHROMATOGRAPHiC CONDITIONS

(a) Use a stainless steel column (30 cm x 3.9 mm) packed
with particles of pheny1si1yl ,l1iea gelfor chromawgraphy
(~Bondapak Phenyl is suitable).

(b) Use isocratic elutionand the mobile phase below.
(c) Use a flow rate of 1 mL per minute.

(d) Use ambient colwnn temperature.

(e) Use a detection wavelength of257 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

A mixture of 6 volumes of methanol and 94 volumes of
O.15M ammonium acelate, adjusted to pH 4.0 withglacial
acetic acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaks is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of the peak due to ephedrine is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (1.0%);

the area of any othersecondary peak is not greater thanthe
area of the peak in the chromatogram obtained withsolution
(4) (0.2%);

ASSAY
Carry out the method for liljuidchromawgraphy,
Appendix ill D, using the following solutions.
(1) Dilute a weighed quantity of the oral solution containing
60 mg of Pseudoephedrine Hydrochloride to 50 mL with
methanol(65%).

(2) 0.12% wlv of pseudoephedrine hydrochloride BPCRS in
methanol,

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 mm) packed
with end-copped oaad«y/silyl silica gelfor chromawgraphy
(10 pm) (Nucleosil CIS is suitable).

(b) Use isocratic elutionand the mobilephasebelow.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use ambient column temperature.
(e) Use a detection wavelength of 263 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

A solution containing 0.005M diocty/. sodium sulfosucdnate in a
mixture of 1 volume of glacial acetic acid, 35 volumes of water
and 65 volumes of methanol.

DETERMINATION OF CONTENT

Determine the weight permL of the oralsolution,
Appendix V G, and calculate the contentof CIOH(~O,HCI,
weightin volume, using the declared contentof CIOH1SNO,
HCI in pseudoephedrine hydrochloride BPCRS.

Pseudoephedrine Preparations 111-1247

IMPURITIE!;
The impurities limited by the requirements of this
monograph include;

Ephedrine.

Pseudoephedrine Tablets
Action and use
Adrenoceptor agonist.

DEFINITION
Pseudoephedrine Tablets contain Pseudoephedrine
Hydrochloride.

The tablets complywith the requirements statedunder Tablets and
with the following requirements.

Content of pseudoephedrine hydrochloride)
C.oR.,NO,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shakea quantity of the powdered tablets containing
60 mg of Pseudoephedrine Hydrochloride with 10 mL of
waterand filter. Shake the filtrate with 10 mL of ether,
discatd the ether, add I mL of 1Msodium hydroxide to the
aqueous layer and extract with two 10 mL quantities of ether.
Dry the combined etherextracts withanhydrous sodium
sulfate, filter and evaporate the filtrate to dryness. The infrared
absorption spectrum of the residue, Appendix Il A, is
concordant with the reference spectrum of pseudoephedrine
(RS 304).

B. Cany out the method for thin-layer chromatography,
Appendix ill A, using a silica gel precoated plate (Merck
silica gel 60 plates are suitable) and a mixture of 10 volumes
of 5M ammonia, 10 volumes of methanol, 20 volumes of
aaron8, 20 volumes of inuan-l-ol and 40 volumes of butyl
acetate asthe mobile phase.Apply separately to the plate
10 J.1L of each of the following solutions. Remove any film
coatingfrom the tablets before proceeding. For solution (1)
add 25 mL of methanol to a quantity of thepowdered tablets
containing 0.5 g of Pseudoephedrine Hydrochloride, shake
for 5 minutes, filter, wash the filter with methanol and
evaporate the combined filtrate and washings to dryness.
Dissolve the residue as completely as possible in 5 mL of
methanol) centrifuge and dilute 1 volumeof the supernatant
liquid to 10 volumes with methanol. Solution (2) contains
1.0% wlv ofpseudoephedrine hydrochloride BPCRS in methanol.
After removal of the plate, allow it to dry in a current of
warm air,spray with a solution containing 0.3 g of ninhydnn
in a mixture of 100 mL of buum-l-ol and 3 mL ofglacial
acetic acid and neat at 1200 for 20 minutes. The principal
spot in the chromatogram obtained with solution (1)
corresponds to that in the chromatogram obtained with
solution (2).

Related substances
Carry out the method for liljuidchroma,ography,
Appendix ill D, using the following solutions. Remove any
film coatingfrom the tablets before proceeding. For solution
(I) add 25 mL of methanolto a quantity of the powdered
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tablets containing 0.5 g of Pseudoephedrine Hydrochloride,
shake for 5 minutes, filter, wash the filter with methanol and
evaporate the combined filtrate and washings to dryness.
Dissolve the residue as completely as possible in 5 mL of
methanol, centrifuge and dilute 1 mLof the supernatant
liquid to 50 mL with the mobile phase. Solution (2) contains
0.002% wlv of ephedn'ne hydrochloride BPCRS in the mobile
phase. Solution (3) contains 0.05% wlv of ephedrine
hydrochloride BPCRS and 0.05% wlv of pseudoephedrine
hydrochloride BPCRS in the mobile phase.

The chromatographic procedure mayhe carried out using
(a) a stainless steel column (30 cm x 3.9 mm) packed with
particles of silicathe surface of whichhas been modified with
chemically bonded phenyl groups (jtBondapak Phenyl is
suitable), (b) a mixture of 6 volumes of methanol and
94 volumes of O.15M ammonium acetate, adjusted to pH 4.0
with glacial aceu·c acid, as the mobilephase with a flowrateof
1.0 mL per minute and (e) a detection wavelength of
257 urn.

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaks is at least 2.0.
In the chromatogram obtained withsolution (I) the area of
anypeak corresponding to ephedrine is Dotgreater than the
area of the peak in the chromatogram obtained with solution
(2) (1%).

ASSAY
Weigh and powder 20 tablets. Can)' out the method for
liljuid chromatography, Appendix ill D, using the following
solutions. Solution (1) is a·0.12% wlv solutionof
pseudoephedrine hydrochloritk BPCRS in methanol (50%).
For solution (2) add 50 mL of O.IM hydrochloric acidto a
quantity of the powdered tablets containing 0.12 g of
Pseudoephedrine Hydrochloride, mixwith the aid of
ultrasound for 15 minutes,add sufficient methanol to produce
100 mL, filter and use the filtrate.

The chromatographic procedure may be carried out using
(a) a stainless steel column (20 cm x 4.6 mm) packed with
end-eapped ocued«y/si/yl silka gelfor ehroma/Ography (10 ~m)

(Nucleosil CIS is suitable), (b) 0.005M diocJyl sodium
sulfosucdnale in a mixture of 65 volumes of methanol,
35 volumes of water and 1 volume of glacial acetic acid as the
mobilephase with a flow rateof 1.5 mLperminute and (c)
a detection wavelength of 258 om.

Calculate the content of C.oH15NO,HCI using the declared
content of C,oH'5NO,HCI in pseudoephedn'ne
hydrochloride BPCRS.

Pyrazinamide Oral Suspension
NOTE: This monograph has been developed to cover unli<ensed
fonnulations.

Action and use
Antituberculosis drug.

DEFINITION
Pyrazinamide Oral Suspension is a suspension containing
Pyrazinamide in a suitable flavoured vehicle.
The oral suspension complies with therequirements stated under
Oral Liljuids and with thefollowing requirements. Where
appropriate, the 070/ suspension also complies with the
requirements stared under Unlicensed Medicines.
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Content ofp~azinam.ide,CsHsN}O
95.0 to 105.0% of the statedamount,

Shake theoralsuspension vigorously before carrying OUt the
fo/lowl'ng rests.

IDENTIFICATION
A. Shakea quantity of the oralsuspension containing 0.5 g
of Pyrazinamide with 20 mL of methanol for 15 minutes,
filter (Whatrnan GF/C is suitable) andevaporate the filtrate
to dryness undera stream of nitrogen. The infrared abSOlPtUm
spectrum of the residue, Appendix II A) is concordant with
the reference spectrum of pyrazinamide (RS 431f).
B. In the Assay, the chromatogram obtained withsolution
(1) shows a peakwith the same retention timeas the
principal peak in the chromatogram obtained withsolution
(2).

TESTS
Acidity
pH, 4.0 to 6.0, Appendix V L.

Dissolution
Complieswith the requirements statedunder Unlicensed
Medicines, Oral Suspensions, using 900 mL of wateras the
dissolution mediumand rotating the paddleat 50 revolutions
per minute.Use a volume of the oralsuspension containing
one dose.

Related substances
Carry out the methodfor thin-layer chromalQgraphy,
Appendix ill A, using the following solutions.
(1) Shake a quantity of the oral suspension containing 0.1 g
of Pyrazinamide with 50 mL of a mixture of I volume of
methanol and 9 volumes of dichloromethane, filter, evaporate to
dryness and dissolve the residue in sufficient of the same
solvent mixture to produce 10 mL.

(2) Dilute I volume of solution (I) to 500 volumes with a
mixture of 1 volumeof methatwl and 9 volumes of
dichloromelhane.
(3) Dissolve 10 mg of niJ:otink acidEPCRS in a mixture of
1 volume of methanol and 9 volumes of dithloromethane, add
I mL of solution (I) and dilute to 10 mL with the Same
solventmixture.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilka gel GF2S4'

(h) Use the mobile phase described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 10 cm.

(e) After removal of the plate, aUow it to dryin air and
examine immediately under ultramo/eelight (254 nm).

MOBILE PHASE

20 volumes of glacial acetic acid, 20 volumes of waterand
60 volumesof butan-l-ol.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

LIMITS

In the chromatogram obtained with solution (I):

any secondary spot is not more intense that the spot in the
chromatogram obtained with solution (2) (0.2%).

ASSAY
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions.

www.webofpharma.com



2022

(1) To a weighed quantity of the oralsuspension containing
50 mg of Pyrazinamide add sufficient absolute ethanol to
produce 50 ml., shake and centrifuge. Dilute 2 volumes of
the solution to 10 volumeswith the mobile phase and further
dilute J volume to 10 volumeswith the mobile phase.
(2) 0.002% wlv of pyrazinamide BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (IO em x 4.6 mm) packed
with nitrile silica gelfor chromatography (5 pm} (Spherisorb
CN is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 270 run.

<0 Inject 10 ~L of each solution.

MOBILE PHASE

5 volumes of absoluu ethanol and 95 volumes of hexane.

DETERMINATION OF CONTENT

Determine the weight permL of the oral suspension,
Appendix V G, and calculate die content of C5H5N30,

weight in volume, using the declared content of C5HjN30 in
pyrazinamide BPCRS.

Pyrazinamide Tablets
Action and use
Antituberculosis drug.

DEFINITION
Pyrazinamide Tablets contain Pyrazinamide.
The tablets comply t!Jlih the requirements statedunder Tablets and
t!Jl'th thefollowing requirements.

Content of pyrazinamide, CsHsN30
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.25 g
of Pyrazinamide with 20 mL of absolute ethanol, filter,
evaporate the filtrate to dryness and dry the residue at 1050

for 30 minutes.The infrared absorption spectrum of the
residue,Appendix II A, is concordant with the reference
spectrum of pyrazinamide (RS 306).

Related substances
Carry out the method fo.r thin-layer chromatography,
Appendix lIT A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
0.10 g of Pyrazinamide with 50 mL of a mixture of I volume
of methanol and 9 volwnes of duoroform, filter, evaporate to
dryness and dissolve the residue in sufficient of the same
solvent mixture to produce 10 mL.
(2) Dilute 1 volume of solution (I) to 500 volumes with a
mixture of I volumeof me/hanoi and 9 volumes of chlar%nn.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF, S4•

(b) Use the mobile phase as described below.

(c) Apply 20 ul, of each solution.

(d) Develop the plate to 10 em.

(e) Afterremoval of the plate, dry in airand examine
immediately under ultraviolet light (254 nm).
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MOBILE PHASI!

20 volumes of glacial acetic add, 20 volumes of water and
60 volumes of buum-l-ol.

LIMITS

Anysecondary spoe in the chromatogram obtainedwith
solution (l) is not more intense than the spot in the
chromatogram obtained with solution (2) (0.2%).

ASSAY
Weigh and powder 20 tablets, To a quantity of the powder
containing 0.1 g of Pyrazinamide add 200 mL of water, allow
to standfor 10 minutes, swirling occasionally, mix with the
aid of ultrasound for 10 minutes and dilute to 500 mL with
water. Filter and discard the first 20 mL of filtrate. Dilute
5 mL of the filtrate to 100 mL with water and measure the
absorbance of die resulting solution at the maximum at
268 om, Appendix IT B. Calculate the content of C5HjN30
taking 650 as the valueof A(l %, 1 cm) at the maximum at
268 om.

Pyridostigmine Tablets
Action and use
Cholinesterase inhibitor.

DEFINITION
Pyridostigmine Tablets contain Pyridostigmine Bromide.

The tablelS amrply w;lh therequirements Slated under Tablets and
W1ih thefollowing requirements.

Content ofpyridostigmine bromide, C9H13BrN202
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Triturate a quantity of the powdered tablets containing
0.1 g of Pyridostigmine Bromide with two 5 mL quantities of
water and filter. Dilute the filtrate with water to contain
0.005% wlv of Pyridostigmine Bromide. The lightabrorption
of the resulting solution, Appendix II B, exhibits a maximum
at 270 DID. Reserve the filtrate for use in tests Band C.
B. Carry out the method for thin-layer chromatography,
Appendix ill A) using the following solutions.
(I) Dilute I volume of the filtrate obtained in lest A to
10 volumes with methanol.
(2) 0.1% wlv of pyridostigmiruJ bromide EPCRS in mechanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop tl1e plate to 20 em.

(e) Afterremoval of the plate, dry in airand spray with dilute
potassium iodabismulhate solution.

MOBILE PHASE

5 volumes of water, 10 volumesof/annie acid, 35 volumesof
methanol and 50 volumesof chloro/ann.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (I) corresponds to that in the chromatogram
obtained with solution (2).

C. The filtrate obtained in test A yields the reactions
characteristic of bromides) Appendix VI.
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TESTS
Related substances
Carry out the method for liquidcbromawgtaphy,
Appendix ill D, using the following solutions.
(I) Shake a quantity of powdered tablets containing 0.1 g of
Pyridostigntine Bromide with 100 mL of a mixture of
30 volumes of euer.onirrik and 70 volumes of Water for
30 minutes and filter through a glass fibre filter (Whatman
GF/C is suitable).
(2) Dilute 6 volumes of solution (I) to 100 volumes with a
mixture of 30 volumesof aceumitri/e and 70 volumes of water.
(3) Dilute I volume of solution (I) to 250 volumes with a
mixture of 30 volumesof acetonitrile and 70 volumes of water.

(4) 0.0005% w/v each of pyridostigmine impuritjl A EPCRS
and pyridostigmine bromide EPCRS in the mobile phase.
(5) Dilute I volume of solution (3) to 10 volumes with a
mixture of 30 volumes of acetonitrile and 70 volwnes of water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with base-deactiuated octade<ylsilyl siJiw gelfor chromatography
(5 um) (Hypersil BDS CI8 is suitable).
(b) Use isocratic 'elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.1 mLper minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 run.

(I) Inject 20 ~L of each solution.
(g) Allowthe chromatography (0 continue for at least twice
the retention time of the peak due to Pyridostigmine.

MOBILE PHASB

30 volumesof llUlonitrik and 70 volumes of a 0.43% wlv
solution of sodium dodecyl sulfate, previously adjusted to
pH 2.0 with ol1hophosphonc acid.

Use the chromatogram obtained with solution (4) to identify
me peakdue to impurity A. When the chromatograms are
recorded underthe prescribed conditions, the relative
retentions withreference to pyridostigmine (retention
time = about32 minutes) are: impurity B = about0.75;
impurity A =about 0.92.

SYSTEM SUlTABILITY

The test is not valid unless, in the chromatogram obtained
with solution(4), the resolution factor between the peaks
corresponding to pyridostigmine impurity A and
pyridostigmine bromide is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeakcorresponding to pyridostigmine
impurity B is not greater than the area of the principal peak
in the chromatogram obtained with solution (2) (6%);
the area of anypeakcorresponding to pyridostigrnine
impurity A is not greater than the area of the principal peak
in the chromatogram obtained with solution (3) (0.4%);
the sum of the areas of any othersecondary peaks is not
greater than the area of the principal peakin the
chromatogram obtained with solution (3) (0.4%).
Disregard any peakwith an area less than the area of the
principal peakin thechromatogram obtained with solution
(5) (0.04%).
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ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powdered tablets containing 0.15 g of Pyridostigmine
Bromide with 50 mL of water for 30 minutes, filter, wash the
residue with waterand add sufficient water to produce
250 mL. Dilute 5 mL to 100 mL with waterand measure the
absorbance of the resulting solutionat the maximum at
270 om, Appendix II B. Calculate the content of
C,H13BrN,O, taking 186 as the value of A(I %, I em) at the
maximum at 270 run.

STORAGE
Pyridostigntine Tablets should be protected from light.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A andB listed under
Pyridostigmine Bromide.

Pyridoxine Tablets
Acdon and use
Vitamin B6•

DEFINITION
Pyridoxine Tablets containPyridoxine Hydrochloride.
The tablets complyWlih the requirements statedunder Tablets and
with the following requirements.

Content of pyridoxine hydrochloride, CsHllNO"HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
20 mg of Pyridoxine Hydrochloride with 50 mL of
0.025M standardphosphate buffer for 15 minutes, dilute to
100 mL with the same solvent and filter. Dilute 5 mL of the
filtrate to 100 mL with the same solvent. The ligluabsorption
of the resulting solution, Appendix II B, in the range 230 to
350 om exhibits two maxima, at 254 run and 324 nm,
B. In the Assay, the retention time of the principal peak in
me chromatogram obtained with solution (1) is me same as
thatof the principal peakin the chromatogram obtained with
solution (2).

TESTS
DIssoIudon
Complywith the dissolution test for tablets and capsules,
Appendix Xll BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of O.IMhydrochlori< acid, at a temperature of
37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample, suitably diluted
with the dissolution medium if necessary, at the maximum at
290 nm, Appendix Il B usingdissolution medium in the
reference cell.
(2) Measure the absorbance of a suitable solution of
pyn"doxine hydrochloride BPCRS in dissolution medium, at the
maximum at 290 nm, Appendix Il B usingdissolution
mediumin the reference cell,
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DETERMINATION OF CONTENT

Calculate the total contentof pyridoxine hydrochloride,
CaH] tNOJ,HCI in die mediumusing the declared contentof
C.HII N0 3,HCI in pyridoxine hydrochloride BPCRS.

LIMITS

The amountof pyridoxine hydrochloride released is not less
than 75% (Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
50 mg of Pyridoxine Hydrochloride with 15 mL of water,
dilute to 20 mL and filter.

(2) Dilute I volume of solution (I) to 100 volumes with
water, dilute I volwne of this solution to 5 volumes with
water.
(3) 0.005% wlv each of pyridoxine impuniy A EPCRS and
4-de<3xypyridoxine hydrochloride (impurity B).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm)
packed with base-deacrivated octadecylsilyl silica gelfor
chromaiography end-capped (5 urn) (Hypersil BDS CIS is
suitable).

(b) Use Isocratic elutionand the mobile phasedescribed
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 210 om.

(I) Inject 5 1'1. of each solution.

(g) Allow the chromatogcaphy to proceed for 3 times the
retention time of pyridoxine.

MOBILE PHASE

0.272% wlv ofpotassium dihydrogen orthophosphate. adjusted
to pH 3.0 with dilute orthophosphoric acid.
When the chromatograms arerecorded under the prescribed
conditions, the relative retentions withreference to
pyridoxine (retention time about5 minutes) are: impurity A,
about 1.7; impurity B, about 1.9.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtained with solution (3» the resolution
between the peaks due to impurity A and impurity B is
at least 1.5.
in the chromatogram obtainedby solution (2), the signal to
noise ratio of the principal peak is at least 20.

LIM.ITS

In the chromatogram obtained with solution (1):

the area of anysecondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than5 times the area of the principal peakin the
chromatogram obtained with solution (2) (1%).

Disregard anypeakwith an area less thanhalf the area of the
principal peak in me chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromawgraphy, Appendix III D, using the following
solutions.
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(1) Shakea quanti[y of the powdered tablets containing
50 mg of Pyridoxine Hydrochloride with 15 mL of water,
dilute to 20 mL with water and filter. Dilute 1 volume of the
filtrate to 25 volumes wilh water.

(2) 0.0I% wlv ofpyridoxine hydrochloride BPCRS in water.
(3) 0.005% wlv each of pyridoxine impuri,y A EPCRS and
4-de<3xypyridoxine hydrochloride (impurity B) in water.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used. Record the chromatograms for
twice the retention time of Pyridoxine.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3») the resolution between thepeaks due to
impurity A and impurity B is at least 1.5.

DETERJ.\UNATION OF CONTENT

Calculate the contentof CaH1(N03JHCl in the tablets using
the declared content of CaH11N 0 3,HCI in pyn·doxine
hydrochloride BPCRS.

STORAGE
Pyridoxine Tablets should be protected from light and stored
at a temperature not exceeding 30°. When vitamin B6 tablets
are prescribed or demanded) Pyridoxine Tablets shallbe
dispensed or supplied.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listedunder Pyridoxine
Hydrochloride.

Pyrimethamine Tablets
Action and use
Dihydrofolate reductase inhibitor; antiprotozoal (malaria).

DEFINITION
Pyrimethamine Tablets contain Pyrimethamine.
The tablets comply wirh therequirements Slated under Tablets and
with the following requirements.

Content ofpyrfmetbamlne, C12H13CIN"
95.0 to 105.0%of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 50 mg
of Pyrimethamine with 50 mL of ethanol (96%) for
20 minutes) filter and evaporate the filtrate to dryness.
The infrared absorption spectrum of the residue) Appendix II A,
is concordant with the reference spectrum of pyrimethamine
(RS 309).

TESTS
DIssolution
Complywith the requirements in me dissolution testfor tablets
and capsuks, Appendix XII Bl.

TEST CONDITIONS

(a) Use Apparatus 2) rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL ofO.OIM hydrochloric acid, at a temperature
of 37°, as the medium.

PROCEDURE

(1) After45 minuteswithdraw a sample of the mediumand
dilutewith the dissolution medium, if necessary, to produce
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CI

I. 2-amino-5-(4-chloropbenyl)-6-ethyl-1,4-dihydropyrimidin
4-one

LIMITS

In the chromatogram obtained with solution (1):

the area of anysecondary peak Isnot greater thantwice the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the area of all secondary peaks is not greater
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard any peakwith an area less thanthearea of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Cany out the method for
liquid chromatography, Appendix ill D, using the following
solutions.
Use solvent A as prepared under Related Substances.
(I) Mix with the aid of ultrasound, a quantity of the
powdered tablets containing 0.25 g otPyrimethamine in
150 mL of solventA anddilutewith solvent A to produce
200 mL Filter (Whabnan GMF is suitable) and dilute
1 volume of the filtrate to 10 volumes with the mobile phase.
(2) 0.0125% wlv of pyrimethamine BPCRS in mobile phase.

(3) 0.125% wlv of pyrimethamine BPCRS in 5.8M sulfuric
acid. Boil 1 volumeof the solution until reduced to
approximately 0.5 volumes (generation of impurities 1, 2 & 3).
The resulting solution should be clear and slightly yellow.
Allowto cool and dilute 1 volumeto 10 volumes with mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions under Related substances
may be used.

SYSTEM SmTABILlTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity 1 and impurity 2 is at least 3.0.

DETERMINATION OF CONTENT

Calculate the contentof pyrimethamine, CI2HJ3CIN4J in the
tablets using the declared contentof C12HBCIN'b in
pyrimethamine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include thoselisted under Pyrimethamine and:

oMe

a solution expected to contain 0.0028% wlvof
Pyrimethamine and measure the absorbance at the maximum
at 273 nm, Appendix II B, using dissolution medium In the
reference cell.
(2) Measure the absorbance of a 0.0028% wlv solution of
pyrimethamine BPCRS in the dissolution medium using
dissolution medium in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of pyrimethamine, C 12HnClN4,

in the medium from the absorbances obtained and using the
declared content of CI2H13ClN4.J in PYlimelhamine BPCRS.

LIMITS

The amount of pyrimethamine released is not less than 75%
(Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, usingthe following solutions.
Solvent A Equal volumes of O.17M acetic acidand methanol.
(I) Swirl a quantity of the tablets containing 0.25 g of
Pyrimethamine with 150 mL of solventA until disintegrated.
Mix with the aid of ultrasound and add sufficient solventA
to produce 200 mL Filter (Whabnan GMF is suitable) and
dilute 1 volume of the filtrate to 10 volumeswith the mobile
phase.
(2) Dilute I volume of solution (I) to 100 volumes with
mobilephase:Further dilute 1 volumeto 10 volumeswith
mobile phase.
(3) 0.125% wlv ofpyrimelhami". BPCRS in 5.8M sulfuric
add. Boil 1 volumeof the solution untilreducedto
approximately 0.5 volumes (generat;"" of impurities 1, 2 & 3).
The resulting solution should be clear and slightly yellow.
Allow to cool and dilute J volumeto J0 volumes withmobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-eapped extra-dense bonded octade<:y/silyl silica gelfor
chromatography (hybrid matenaV (3.5 um) (Zorbax Eclipse
XDB-CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rateof 1.5 mLper minute.
(d) Use a column temperature 005°.

(e) Use a detection wavelength of 280 nm.

(I) Inject 30 ~L of each solution.

(g) Allow the chromatography to proceed for three times the
retention time of pyrimethamine.

MOBILE PHASE

45 volumes of methanol and 55 volumes of
0.005M ammonium hydrogen carbonate, adjusted to pH 9.3
with0.74Mammonia.
When the chromatograms are recorded under the prescribed
conditions the retention times relative to pyrimethamine
(retention time about 12 minutes) are; impurity A, about 0.1;
impurity 1, about 0.3; impurity C, about 0.4; impurity 2,
about0.45; impurity B, about 0.5; impurity 3, about 0.6 and
impurity D, about 2.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to
impurity I and impurity 2 is at least 3.0.

J

www.webofpharma.com



2022

CIo

Me

2. 5-(4-chlorophenyl)-6-ethyl-I,2,3,4-terrahydropyrimidin-
2,4-dione

CI c::P' NH2

""'" "'N

Me I NAO
H

3. 4-amino-5-(4-chlorophenyl)-6-ethyl-l,2-
dihydropyrimidin-2-one .

Quetiapine Prolonged-release Tablets
Acdon and use
Dopamine receptor antagonist; neuroleptic.

DEFINlTION
Quetiapine Prolonged-release Tablets contain Quetiapine
Fumarate. They are formulated so that the medicament is
released over a period of several hours.

Quetiapine Prolonged-rekase Tabktsfrom different ma"if"""'''''_
whilstcomplying with the requiremenu of themonograph} are not
interchangeable unless otherwise justijUdand authorised.

PRODUCTION
A suitable dissolutiontest is carried out ro demonstrate the
appropriate release of quetiapine. The dissolution profile
reflects the invivo performance whichin tum is compatible
with the dosage schedule recommended by the manufacturer.

The tablets comply with the requiremenu slatedunder Tablets and
with thefallowing requirements.

Content of quetiaplne, C21HzsN"30ZS
95.0 to 105.0%of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing the
equivalent of 40 mg of quetiapine with 10 mL of tuetorntn7e,
filter and discard the filtrate. Extract the residuewith 10 mL
of methanol, filter and evaporate the filtrate to dryness.
The infrared absorption spectrum of the residue,
Appendix II A, is concordant with the reference spectrum of
quetiapine fumarate (RS 496).

TESTS
Related substances
Carry out the method for liquidchromaUJgraphy,
Appendix III D, using the following solutions in the mobile
phase.
(I) Mix with the aid of ultrasound a quantity of powdered
tablets containing the equivalent of 12.5 mg of quetiapine
with 20 rnL, dilute to 25 mL and filter.

. (2) Dilute 1 volume of solution (I) to 100 volumes, dilute
I volume of this solution to 5 volumes.
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(3) 0.02% wlv 'of quetiapine fumarare BPCRS, 0.004% wlv of
quetiapine impun·,y G BPCRS, and 0.004% wlv of quetiapine
impurity 1 BI:>CR.S.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with ocrylsilyl silica get for chromatagraphy (5~m) (Hypersil
Gold C8 is suitable).

(b) Use isocratic elution and rite mobile phasedescribed
below.
(c) Use a flow rate of 1.3 mL per minute.
(d) Use a column temperature of 25°.

(e) Use a detection wavelength of230 nm.

(I) Inject 30 ~L of each solution.

(g) For solution (1), aUow the run time to proceed for twice
the retention time of quetiapine.

MOBILE PHASE

'l volumes of acetonitrile, 39 volumes of a 0.26% wlv solution
of diammonium hydrogen orthophosphate in water and
54 volumesof methanol.
When the chromatograms arerecorded under the prescribed
conditions, the .retention times relative to quetiapine
(retention time about 14 minutes) are: impurity H, about
0.5; impurity G, about 0.6 and impurity I, about 0.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
quetiapine and impurity I is at least 2.0.

LIMITS

In the chromatogram obtained with solution (I):
Identify any peaks due 10 impurity G using the
chromatogram obtained with solution (3) and multiply the
peakarea by the correction factor ofO.?;
the area of any reamdary peak is not greater than the area of
the principal peak in the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of aU secondary peaks is not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1%).

Disregard any peakwith an area less than half the area of the
principal peak in the chromatogram obtainedwith solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromaUJgraphy, Appendix ill D, using the following
solutions in the mobile phase.
(1) Shake a quantity of powdered tablets containing the
equivalent of 50 mg of quetiapine with 200 mL, dilute to
250 mL and filler.

(2) 0.023% wlv of quetiapine fumarare BPCRS.
(3) 0.02% wlv quetiapine fumarare BPCRS and 0.004% wlv
quetiapine impurily I BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions underRelated substances
may be used.

SYSTEM SUITABILITY

The lest is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to
quetiapine and impurity I is at least 2.0.
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DETERMINATION OF CONTENT

Calculate the content of C21H25Nj02S in the tablets using
the declared content of C46H5~608S2 in queriapine
fumarale BPCRS. Each mg of C46Hs..N60SSZ is equivalent to
0.8686 mg of C2IH"N,02S.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities GJ H and I listed under
Quetiapine Fumarate.

Quetiapine Tablets
Action and use
Dopamine receptorantagonist; neuroleptic.

DEFlNfTION
Quetiapine Tablets contain Quetiapine Fumarate.
The tablets comply with the requirements slatedunder Tablets and
with thefollowing requirements.

Content of quetiapine, C2lH2sN302S
95.0 to 105.0% of the stated amount.

IDENfIFICATION
Shake a quantity of me powdered tablets containing the
equivalent of 40 mg of quetiapine with 10 mL of aatonitri!e,
filter and discard the filtrate. Extract the residue with 10 mL
of methanol, filter and evaporate the filtrate to dryness"
The infrared absorpu(m spearum of me residue, Appendix II A,
is concordant with the reference spectrum of quetiapine
fumarate (RS 496).

TESTS
Dissolution
Complywith the requirements in the dissolution testfor tablets
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL ofO.OIM hydrochloric acid, at a temperature
of 37°J as the medium.

PROCEDURE

(I) After 30 minutes withdraw a sample of the medium and
measure the absorbante of the filteredsample, suitably diluted
with the dissolution medium if necessary to produce a
solutioncontaining the equivalent of 0.0028% wlv of
quetiapine, at the maximum at 290 nm, Appendix Il Busing
O.OIM hydrochloric acid in the reference cell.

(2) Measure the ab,orbane< ora solution of 0.0032% wlv of
queriapine fumarate BPCRSusing O.OIM hydrochloric acidin
the reference cell.

DETERMINATION OF CONTENT

Calculate the content of quetiapine, C21H25N302S, in the
tablets from the absorbance obtainedand using the declared
content of C.ttJIS-tN"60SS2 in quen"apine fumarate BPCRS.
Each mg of C4.H,,.N.OaS2 is equivalent to 0.8686 mg of
C21H25N302S.

LIMITS

The amountof quetiapine released is not less than75% (Q)
of the stated amount.
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Related substances
Carry out the method for liquid chromatographyJ
Appendix ill DJ using the following solutions in the mobile
phase.
(I) Mix with the aid of ultrasound a quantity of powdered
tablets containing the equivalent of 25 mg of quetiapine with
20 mL, dilute to 25 mL and filter.

(2) Dilute 1 volume of solution (I) to 100 volumes. Dilute
I volume of this solution to 5 volumes.
(3) 0.02% wlv of que.apinefumarate, 0.004% wlv of
que.apine impurity G BPCRSand 0.004% wlv of qJte'iapine
impurity I BPCRS.

CHROMATOGRAPHiC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octylsilyl silica gelfor chromatography (5~m) (Hypersil
Gold C8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.3 mL per minute.
(d) Use a column temperature of 25".
(e) Use a detectionwavelength 0£230 nm.

(I) Inject 30 ~ of each solution.

(g) For solution (1), allow the run time to proceed for twice
the retention time of quetiapine.

MOBILE PHASE

7 volumes of aarom·trile, 39 volumes of a 0.26% wlv solution
of diammonium hydrogen onhophosphate in water and
54 volumes of methanol.
When the chromatograms are recorded underthe prescnbed
conditions, the retention times relative to quetiapine
(retention time about 14 minutes) are: impurity HJ about
0.5; impurity GJ about 0.6 and impurity I, about 0.9.

SYSTEM SUiTABIUTY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
quetiapine and impurity I is at least 2.0.

UMITS

In the chromatogram obtained with solution (I):

Identify any peaks due to impurity G using the
chromatogram obtained with solution (3) and multiply the
peak area by the correction factor of 0.7;

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of all secondary peaks is not greater than
5 times the area of the principal peakin the chromatogram
obtained with solution (2) (I %).

Disregard any peakwith an area Jess thanhalf the area of the
principal peak in the chromatogram obtained withsolution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromawgraphy, Appendix III D, using the following
solutionsin the mobile phase.
(I) Shake a quantity of powdered tablets containing the
equivalent of 50 mg of quetiapine with 200 mt, dilute to
250 mL and filter.

(2) 0.023% wlv of que.apinefumarate BPCRS.
(3) 0.02% wlv of que.apinefumarate BPCRSand 0.004% wlv
of quetiapine impurity I BPCRS.
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions under Related substances
may be used.

SYSTEM SUITAB[UTY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaksdue to
quetiapine and impurity I is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of C21H2,N'30tS in the tablets using
the declared content of C46H5~608S2 in quet;aplne
fumarate BPCRS. Each mg of C46H5"N608S2 is equivalent to
0.8686 mg of C2,H"N30 2S.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities G, H and I listed under
Quetiapine Fumarate.

•
Quinapril Tablets
Action and use
Angiotensin converting enzyme inhibitor.

DEFINITION
Quinapril Tablets contain Quinapril Hydrochloride.

The tablets comply with the requirements statedunder Tablets and
with thefollawing requirements.

Content of qulnaprll, C,sH3oN,O,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(I) Mix with the aid of ultrasound a quantity of powdered
tablets containing the equivalent of 10 mg of quinapril with
4 mL of methanol. Centrifuge and use the supernatant liquid.
(2) 0.27% wlv of quinapril hydrochloride BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel F254 (Merck silica gel 60 F254

HPTLC plates are suitable).

(h) Use the mobile phase as described below.

(c) Apply 12 ~L of each solution.

(d) Develop the plate 10 6 em.

(e) Afterremoval of the plate, dry in airand examineunder
ultravWletlight (254 nm).

MOBILE PHASE

1 volumeof glacial acetic acid, 6 volumes of acewne and
13 volumes of ethyl acetate.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position to that in the
chromatogram obtained with solution (2).
B. In the Assay, the retention time of the principal peakin
the chromatogram obtainedwith solution (1) corresponds to
the peakdue to quinapril in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Complywith the requirements in the dissolution test for tablets
and capsules, Appendix XU B I.

Quinapril Preparations 111-1255

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROC~DURE

Carry out the method for liquidchromatography,
Appendixm D, using the following solutions.
(I) After45 minuteswithdraw a sample of the medium and
filter. Use the filtered medium, diluted with water if
necessary, expected to contain-the equivalent of
0.00055% wlv of qulnapril.

(2) 0.00060% wlv of quinapril hydrochloride BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) A stainless steel column (4 em x 6.0 mm) packed with
nitrile silica gelfor chromatography (3 urn) (Zorbax eN
Relianceis suitable).
(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1.2 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detectionwavelength of214 run.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

0.2 volumes of methanesulfonit acid, 35 volumes of
acetonitn7e Rland 65 volumes of Waler.

DETERMINATION OF CONTENT

Calculate the total content of quinapril, C25H~20SJ in the
mediumfrom the chromatograms obtained and using the
declared content of C2sH3oN20SJHCI, in quinapn"l
hydrochloride BPCRS. Each mg of C"H3oN20S,HCI is
equivalent to 0.9233 mg ofC2sH3oN20s.

LIMITS

The amount of quinapril released is not less than75% (Q) of
the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions in a mixture of
40 volumes of =ttmilrile Rl and 60 volumes of a
0.288% wlvsolution of ammonium dihydrogen phosphate
previously adjusted to pH 6.5 withdilute ammonia (solvent
A).

(I) Mix with the aid of ultrasound a quantity of the
powderedtablets containing the equivalent of 50 mg of
quinapril in solventA and dilute to 25 mL. Filterthrough a
0.45-~m PTFB filter and use the filtrate.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.1 % wlv of quinapril far sysum suitability EPCRS.
(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with end-capped octylsilyl sili<a gelfur chromatography (5 IUD)
(Symmetry C8 is suitable),

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1.4 mL per minute.

(d) Use a column temperature of 30'.

(e) Use an autosampler temperature of 5°.
(I) Use a detection wavelength of214 om.
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(g) Inject 10 ~L of each solution.

(h) Allow the chromatography to proceed for 3 times the
retention time of quinapril.

MOBILE PHASE

47 volumes of aceum;tn"le Rl and 53 volumes of a
0.577% w/v solution of sodium dodecyl sulfate adjusted to
pH 2.2 with ol1hophosphoric acid.
When the chromatograms arerecorded underthe prescribed
conditions, the relative retention timeswith reference to
quinapril (retention time about 12 minutes)are: impurity Aj
about 0.1; impurity C; about 0.3; impurity D; about 0.4;
impurity Mj about 0.7; impurities G + H; about 0.9 and
impurity Hi about 2.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity G and quinapril is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I), identify any
peaks due to impurities A, C, D and E using the
chromatogram obtainedwith solution (3) and the
chromatogram suppliedwith qu;napn"l for system
suitability EPCRS. Multiply the area of any peak
corresponding to impurity E by a correction factor of 1.5.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity C is not
greater thantwice the areaof the principal peak in the
chromatogram obtained with solution (2) (2.0%);

the area of any peak corresponding to impurity D is not
greater than the areaof the principal peakin the
chromatogram obtained with solution (2) (1.0%);

the area of any peak corresponding to impurity A is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (4) (0.3%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (4) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than 3 times the area of the principal peakin the
chromatogram obtained with solution (2) (3.0%).

Disregard any peakwith an area less thanhalf the area of the
principal peak in the chromatogram obtained withsolution
(4) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
Prepare a solution containing35 volumes of acetonitrile Rl
and 65 volumes of water(solvent B).

Prepare a solution continuing35 volumesof aceumirriJe RI
and 65 volumes of a 0.05M solution of dipotassium hydrogen
orthophosphate, previously adjusted to pH 6.5 with
ol1hophosphoric acid (solvent C).
(I) To 10 whole tablets add 300 mL of solvent B and mix
with the aid of ultrasound. Shakefor 15 minutes,dilute to

500 mL with solvent B and centrifuge. Dilute the
supernatant liquid, if necessary, with sufficient solvent B to
producea solution containingthe equivalent of 0.01% wlv of
quinapril and filter.
(2) 0.108% wlv of quinapri/ hydrochlori<ie BPCRS in
solventB. Dilute I volume to 10 volumes withsolvent C.
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underDissolution
may be used.

DETERJ.\UNATION OF CONTENT

Calculate the contentof C25H30N20j in the tablets using the
declared contentof C25H3oN20j,HCI, in quinapn"l
hydrochloride BPCRS. Each mg of C"H..oN20"HCI is
equivalent to 0.9233 mg of C25H3oN20j".

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amountof quinapriJ.

IMPURITIES
The impurities limited by the requirements of this
monograph includethose listed under Quinapril
Hydrochloride.

Quinidine Sulfate Tablets
Quinidine Sulphate Tablets

Action and use
Class I antiarrhythmic.

DEFINITION
Quinidine Sulfate Tablets contain Quinidine Sulfate.

The tablets ccmplywi/h the requirements stated under Tablets and
with thefollowing requirements.

Content of quinidine sulfate,
(C,oH,,.N,02),,H,SO,,2H,O
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromaUJgraplty,
Appendixill AJ usingsililagelG as the coatingsubstance
and a mixture of 10 volumes of diethylamine, 20 voJumes of
acezane and 80 volumesof toluene as the mobilephase. Apply
separately to the plate 2 J.lL of each of the following
solutions. For solution (1) extract a quantity of the powdered
tablets containing 0.1 g of Quinidine Sulfate with 10 mL of a
mixture of 2 volumes of chlorofonn and 1 volume of e/honol
(96%) and filter. Solution (2) contains 1.0% wlv of quinidine
sulfate BPCRS in a mixture of 2 volumes of chlorofonn and
1 volume of e/hanol (96%). Solution (3) contains 1.0% wlv
each of quinidine sulfote BPCRS and quinine sulfate BPCRS.
Afterremoval of the plate, allow it to dry in airand spray
with 0.05M e/hanoli< su/juric acidand then with dil",e

.potassium iodobismulhale solution. The principal spot in the
chromatogram obtained withsolution (1) corresponds to that
in the chromatogram obtainedwith solution (2). The test is
not validunless the chromatogram obtainedwithsolution (3)
shows two clearly separated spots.
B. Shakea quantity of the powdered tablets containing
0.25 g of Quinidine Sulfate with 25 mL of a mixture of
2 volumes of chlorofonn and 1 volume of e/hanol (96%) and
filter. Evaporate the filtrate to dryness and wash the residue
with 10 mL of ether. Filter, wash the residue with 10 mL of
ether and drythe residue at 60° at a pressure not exceeding
15 Pa for 2 hours. The pH of a 1% w/v solution of the
residue is 6.0 to 6.8, Appendix V L.
C. Extract a quantity of the powdered tablets containing
0.1 g of Quinidine Sulfate with 20 mL of water and filter.
The filtrate yields the reactions characteristic of sulfaus,
Appendix VI.
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Other cinchona alkaloids
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions. For solution
(I) mix a quantity of the powdered tablets containing 50 mg
of Quinidine Sulfate with 20 mL of the mobile phase. Heat
gently to dissolve the powder as completely as possible, cool,
dilute to 25 mL with the mobile phase and filter, discarding
the firsr few mL of filtrate. For solution (2) dissolve 20 mg of
quinine sulfate BPGRS, withgentleheating if necessary, in
5 mL of the mobile phase and dilute to 10 mL with the
mobile phase. Prepare solution (3) in the same manner as
solution (2) but using quinidine sulfate BPCRS in place of .
quinine sulfate BPCRS. Solution (4) is a mixture of equal
volumes of solutions (2) and (3). For solution (5) dilute
1 volume of solution (2) to 10 volumes with the mobile
phase and dilute 1 volume of the resulting solution to
50 volumes with lite mobile phase. Solution (6) contains
0.10% w/vof thiourea in the mobile phase.
The chromatographic proceduremay be carried out using
(a) a stainless steel column (25 em x 4.6 mm) packed with
txtadecylsi/y/ silica gd for chromatography (5 urn) (Hypersil
ODS 5 pm is suitable), (b) as the mobile phase with a flow
rate of 1.5 mL per minute a solution prepared by dissolving
6.8 g of potassium dihydrogen orthophosphate and 3.0 g of
hexy1amine in 700 mL of water, adjusting the pH to 2.8 with
1Morthopho,phori< acid, adding 60 mL of acetonirrile and
diluting to 1000 mL with waterand (c) a detection
wavelength of 250 run for recordingthe chromatogram
obtained with solution (6) and 316 om for the other
solutions.
Inject separately 10 ~'ofeach of solutions (3) and (6).
If necessary, adjustthe concentrationof aceumitrile in the
mobile phase so that in the chromatogram obtained with
solution (3) the capacity factor of the peak due to quinidine is
3.5 to 4.5, Vo being calculatedfrom the peak due to thiourea
in the chromatogram obtained with solution (6). Inject 10 J.tL
of each of solution, (2), (3), (4) and (5). The chromatogram
obtained with solution (2) shows a principal peak due to
quinine and a peak due to dihydroquinine with a retention
time relative to quinine of about 1.4. The chromatogram
obtained with solution (3) shows a principal peak due to
quinidine and a peak due to dihydroquinidine, with a
retention time relative to quinidine of about 1.2.
The chromatogram obtained with solution (4) shows four
peaks due to quinine, dihydroquinine, quinidine and
dihydroquinidine which are identified by comparison of their
retentiontimes with those of the corresponding peaks in the
chromatograms obtained with solutions (2) and (3).
The test is not valid unless (a) in the chromatogram obtained
with solution (4) the resolution factor between the peaks due
to quinine and quinidine is at least 1.5 and the resolutwn

.' factor between the peaks due to dihydroquinidine and quinine
.. is at least 1.0 and (b) the signal-to-noise ratioof the principal

peak in the chromatogram obtained with solution (5) is at
least 5.
Inject 10 ~L of solution (I) and allow the chromatography to
proceed for 2.5 times the retentiontime of the principal
peak. Calculate the percentage content ~f related substances
by normalisation, disregarding any peaks the areas of which
are less than that of the peak in the chromatogram obtained
with solution (5) (0.2%). The content of dihydroquinidine is
not greater than 15%, the content of any related substance
eluting beforequinidine is not greater than 5% and the
content of any other related substance is not greaterthan
2.5%.
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ASSAY
Weigh and powder 20 tablets. Dissolve as completelyas
possible using he-at a quantity of the powdered tablets
containing 0.4 g of Qulnidine Sulfate in 40 mL of auric
anhydride and carry out Method I for non-aquecus titration,
Appendix VIII A, usingt~stal violetsolution as indicator.
Each mL of O./Mperchloric acid VS is equivalent to 26.10 mg
of (C,oH2.N202h,H2SO.,2H20.

STORAGE
Quinidine Sulfate Tablets should be protected from light.

Quinine Bisulfate Tablets
Quinine Bisulphate Tablets

Action and use
Antiprotozoal (malaria).

DEFINITION
Quinine Bisulfate Tablets contain Quinine Bisulfate. They
are coated.

The tablets comply with the requirements statedunder Tablen and
with thefollowing requirements.

Content of quinine bIsulfate, C,oH,..N,02,H,SO.,7H,O
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using silica gel G as the coatingsubstance
and a mixture of 10 volumes of diethylamine, 20 volumes of
acetone and 80 volumes of toluene as the mobile phase. Apply
separately to the plate 2 ~L of each of the following
solutions. For solution (1) remove any coating from the
tablets and extract a quantityof the powdered tablet cores
containing 0.1 g of Quinine Bisulfate with 10 mL of a
mixture of 2 volumes of c:hloroJonn and 1 volume of ethanol
(96%) and filter. Solution (2) contains 1.0% wlv of quinine
sulfate BPCRS in a mixture of 2 volumes of chloroform and
1 volume of ethanol (96%). Solution (3) contains 1.0%w/v
each of quinidine sulfate BPCRS and quinine sulfate BPCRS.
After removal of the plate, allow it to dry in airand spray
with 0.05M ethanolic sulfuric acidand then with dilute
potassium iodobismuthate solution. The principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (2). The test is
not valid unless the chromatogram obtained with solution (3)
shows two clearly separated spots.
B. Shake a quantity of the powdered tablets containing
0.25 g of Quinine Bisulfate with 25 mL of a mixture of
2 volwnes of chlor%nnand 1 volume of ethanol (65%)and
filter. Evaporate the filtrate to drynessand wash the residue
with 10 mL of ether. Filter, wash the residue with 10 mL of
ether and dryat 600 at a pressure not exceeding 15 Pa for
2 hours. The pH of a 1% wlv solution is 2.8 to 3.4,
Appendix V L.
C. Extract a quantity of the powdered tabletscontaining
0.5 g of Quinine Bisulfatewith 10 mL of waterand filter.
The filtrate yields the reactions characteristic of sulfates,
Appendix VI.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution test for tablets and capsules)
Appendix XII BI, using as the medium 900 mL of O./M
hydrochloric acid and rotating the basket at 100 revolutions
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per rninure. Withdraw a sample of 10 mL oCthe medium.
Measure the absorbance of a layer of suitable thickness of the
filtered sample, suitably diluted if necessary, at the maximum
at 348 run, Appendix II B. Calculate the total content of
quinine bisulfate, C2oH2~202IH2S04)7H20, in the medium
taking 99 as the value of A(l %, 1 em) at the maximum at
348 run.
Other cinchona alkaloids
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. For solution
(1) remove any coating from the tablets and mix a quantity
of the powdered tablet cores containing 50 mg of Quinine
Bisulfate with 20 mL of the mobile phase. Heat gently to
dissolve the powder as completely as possible, cool, dilute to
25 mL with the mobile phase and filter, discarding the first
few mL of the filtrate. For solution (2) dissolve 20 mg of
quinine suifate BPCRS, with gentle heating ifnecessary, in
5 mL of the mobile phase and dilute to IO mL with the
mobile phase. Prepare solution (3) in the same manner as
solution (2) using qumiditle sulfate BPCRS in place of quinine
su/fate BPCRS. Solution (4) is a mixture of equal volumes of
solutions (2) and (3). For solution (5) dilute 1 volume of
solution (2) to 10 volumes with the mobile phase and dilute
I volume of the resulting solution £0 50 volumes with the
mobile phase. Solution (6) contains 0.10% wlv of thiourea in
the mobile phase.

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 ern x 4.6 mm) packed with
octadecy/si/yl silica gelfor chromatography (5 um) (Hypersil
ODS 5 um is suitable), (b) as the mobile phase with a flow
rate of 1.5 mL per minute a 'Solution prepared by dissolving
6.8 g of potassium dihydrogen orthophosphate and 3.0 g of
hexylamine in 700 mL of water, adjusting the pH to 2.8 with
1M orthaphosphoric acid, adding 60 mL of ac""'nitrile and
diluting to 1000 mL with lOoter and (c) a detection
wavelength of 250 nm for recording the chromatogram
obtained with solution (6) and 316 nm for the other
solutions.

Inject separately IO ~L of each of solutions (3) and (6).
Ifnecessary adjust the concentration of ouumim7e in me
mobile phase so that in the chromatogram obtained with
solution (3) the capacity foaor of the peak due to quinidine is
3.5 to 4.5, Vo being calculated from the peak due to thiourea
in the chromatogram obtained with solution (6). Inject 10 ~L

of each of solutions (2), (3), (4) and (5). The chromatogram
obtained with solution (2) shows a principal peak due to
quinine and a peak due to dihydroquinine with a retention
time relative to quinine of about 1.4. The chromatogram
obtained with solution (3) shows a principal peak due to
quinidine and a peak due to dihydroquinidine, with a
retention time relative to quinidine of about 1.2.
The chromatogram obtained with solution (4) shows four
peaks due £0 quinine, dihydroquinine, quinidine and
dihydroquinidine which are identified by comparison of their
retention times with those of the corresponding peaks in the
chromatograms obtained with solutions (2) and (3).

The test is not valid unless (a) in the chromatogram obtained
with solution (4) the resolution factor between the peaks due
£0 quinine and quinidine is at least 1.5 and the resolution
factor between the peaks due to dihydroquinidine and quinine
is at least 1.0 and (b) the signal-to-noise ratio of the principal
peak in the chromatogram obtained with solution (5) is at
least 5.

Inject 10 1'1. of solution (I) and allow the chromatography to
proceed for 25 times the retention time of the principal
peak. Calculate the percentage content of related substances
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by normalisation, disregarding any peaks the areas of which
are less than that of the peak in the chromatogram obtained
with solution (5) (0.2%)_ The content of dihydroquinine is
not greater than 10%, the content of any related substance
eluting before quinine is not greater than 5% and the content
of any other related substance is not greater than 2.5%.

ASSAY
Weigh and powder 20 tablets. Dissolve as completely as
possible a quantity of the powdered tablets containing 0.6 g
of Quinine Bisulfate in 40 mL of acetic anhydride using heat.
Carry out Method I for non-aqueom titration,
Appendix VllI A, using crystal violet solution as indicator.
Each mL of O.IM perchloric acidVS is equivalent to 54.86 mg
of C2oH24N202,H2S04,7H20.

STORAGE
Quinine Bisulfate Tablets that are not sugar-coated should be
protected from light.

300 mg of Quinine Bisulfate is approximately equivalent to
177.5 mg of anhydrous quinine.

Quinine Dihydrochloride Infusion
Action and use
Antiprotozoal (malaria).

DEFINITION
Quinine DihydrocWoride Infusion is a sterile solution
containing Quinine DihydrocWoride. It is prepared by
diluting Quinine Dihydrochloride Sterile Concentrate with a
suitable diluent in accordance with the manufacturer's
instructions.

The infusion romp/its with the requirements statedunder
Parenteral Prepamtions.

QUININE DIHYDROCHLORIDE STERILE
CONCENTRATE
DEFINITION
Quinine Dihydrochloride Sterile Concentrate is a sterile
solution of Quinine Hydrochloride in Water for Injections.

The concentrate complies with the requirements for Concentrates
for Injections or lIifusions stated under Parenteral Prepamtions
ond with thefotrowing requirements.

Content of quinine dlliydrochlorlde, C,oH,.N,O,,2HCI
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
An almost colourless to light yellow solution.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix m A, using the following solutions.

(I) Extract a volume of the concentrate containing 0.1 g of
Quinine Dihydrochloride with 10 mL of a mixture of
I volume of ethanol (96%) and 2 volumes of chloroform and
filter.

(2) 1.0% wlv of quinine su/fate BPCRS in a mixture of
1 volume of ethanol (96%) and 2 volumes of chloroform.
(3) 1.0% wlv each of quinidine sulfate BPCRS and quim·ne
sulfate BPCRS in a mixture of 1 volume of ethanol (96%) and
2 volumes of chloroform.

CHROMATOGRAPHIC CONDlTIONS

(a) Use as the coating silica gel.
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(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate 10 15 cm.

(e) After removal of the plate, dry in ale, spray with
O.05M ethanol;c sulfum add and then with dilute potassium
iodobismuthate solution.

MOBILE PHASE

10 volumes of diethylamine, 20 volumes of acetone and
80 volumes of toluene.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained wirh
solution (1) corresponds to that in the chromatogram
obtained with solution (2).
B. Yieldsreaction A characteristic of chlorides, Appendix VI.

TESTS
Acidity
pH, 1.5 10 3.0, Appendix V L.

Other cinchona alkaloIds
Carry oUI the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Use the concentrate being examined diluted, ifnecessary,
with the mobile phase to produce a solution containing
0.2% wlv of Quinine Dihydrochloride.

(2) Dissolve 20 mg of quinine m!fa'" BPCRS, with gentle
heating if necessary, in 5 'mL of the mobile phaseand dilute
10 10 mL with the mobile phase.

(3) Prepare in the same manner as solution (2) bUI using
quinidine sulfa'" BPCRS in place of quinine m!fateBPCRS.
(4) A mixrure of equal volumes of solution (2) and
solution (3).

(5) Dilute I volume of solution (2) 10 10 volumes with the
mobile phaseand dilute 1 volume of the resulting solution to
50 volumes with the mobile phase.

(6) 0.10% wi. of thiourea in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadccylsilyl silica gelfur chromatography (5 um) (Hypersil
ODS 5 urn is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 250 om for recording the
chromatogram obtained with solution (6) and.316 om for the
othersolutions. .

(I) Inject 10 ~I of each solution.

(g) Allow the chromatography 10 proceed for 2.5 times the
retention timeof the principal peakfor solution (I).

MOBILE PHASE

Dissolve 6.8 g ofpotassium dihydrogen onhophorpha'" and
3.0 g of hexylamine in 700 mL of water, adjusting the pH 10

2.8 with 1M onhophosphoric acid, adding 60 mL of acetonitrile
and diluting 10 1000 mL with water.

SYSTEM SUITABILITY

. If necessary, adjust the concentration of <UelOnitn"le in the
mobilephase so thatin the chromatogram obtained with
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solution (3) the capacity factor of the peakdue to quinidine is
3.5 to 4.5, Vo being calculated from the peakdue to thiourea
in the chromatogram obtainedwith solution (6).
The chromatogram obtainedwith solution (2) shows a
principal peak due to quinine and a peakdue to
dihydroquinine, with a retention time relative to quinine of
about 1.4. The chromatogram obtained with solution (3)
shows a principal peak due to quinidine and a peak, due to
dihydroquinidine, with a retention time relative to quinidine
of about 1.2. The chromatogram obtained with solution (4)
shows four peaksdue to quinine, dihydroquinine, quinidine
and dihydroquinidine whichare identified by comparison of
their retention times with those of the corresponding peaksin
the chromatograms obtained with solutions (2) and (3).

The test is not valid unless:
in the chromatogram obtainedwith solution (4) the resolution
factor between the peaksdue to quinine and quinidine is at
least 15 and the resolution factor between the peaksdue to
dihydroquinidine and quinineis at least 1.0j

in the chromatogram obtainedwith solution (5) the signal-to
noise ratioof th.e principal peak is at least 5.

LIMITS

In the chromatogram obtained with solution (1) calculate the
percentage content of related substances by nonnalizau'on:
the content of dihydroquinine is not greater than 10%j

the content of any related substance eluted beforequinineis
not greater than 5%;

the content of any otherrelated substance is not greater than
2.5%.
Disregard any peaks the areas of which are less than that of
the peak in the chromatogram obtained with solution (5)
(0.2%).

ASSAY
To a volume containing 0.6 g of Quinine Dihydrochloride,
add 20 mL of waterand 5 mL of 5M sodium hydroxide,
extract with three 25-mL quantities of chlorofonn and wash
the combined extracts with 20 mL of water. Dry the
chloroform extracts with anhydrous sodium mIfate, evaporate
to dryness at a pressure of 2 kPa, dissolvethe residuein
50 mL of anhydrous acetic acidand add 20 mL of acetic
anhydride. Cany out method I for non-aqueous titration,
Appendix vmA, using crystal violet solution as indicator.
Each mL of O.lM perchloric acid VS is equivalent to 19.87 mg
of CwH2.N202,2HCI.

STORAGE
Quinine Dihydrochloride Sterile Concentrate should be
protected from light.

Quinine Sulfate Tablets
Quinine Sulphate Tablets

Acdon and use
Antiprotozoal (malaria).

DEFINITION
Quinine SulfateTablets contain QuinineSulfate. They are
coated.
The tablets comply wah the requirements statedunder Tablets and
with thefollowing requirements.

Content of quinine sulfate, (c"oH,.,N,O,J"H2SO,,2H20
95.0 to 105.0% of the stated amount.
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IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix In A, using silica gel G as the coatingsubstance
and a mixture of 10 volumes of diethylamine, 20 volumes of
acetone and 80 volumes of toluene as the mobile phase. Apply
separately to the plate 2 ~L of each of the following
solutions. For solution (1) removeany coatingfrom the
tablets and extract a quantity of the powdered tablet cores
containing 0.1 g of Quinine Sulfate with 10 mL of a mixture
of 2 volumes of chloroform and I volume of elhanol (96%) and
filter. Solution (2) contains 1.0% wlv of quinine
sulfare BPCRS in a mixture of 2 volumes of ch/orofomr and
I volume of ethanot (96%). Solution (3) contains 1.0% wlv
each of quinidine sulfare BPCRS and quinine su/fare BPCRS.
Afterremoval of the plate, allow h to dry in airand spray
with 0.05M ethanol;'; sulfuric acidand then with dilure
potassium iodobismuthate solution. The principal spot in the
chromatogram obtained with solution (I) corresponds to that
in me chromatogram obtainedwithsolution (2). The test is
not validunless the chromatogram obtainedwith solution (3)
shows two clearly separated spots.

B. Extract a quantity of the powdered tablets containing
0.25 g of Quinine Sulfate with 25 mL of a mixture of
2 volumes of chloroform and I vohune of ethanol (96%) and
filter. Evaporate the filtrate to dryness and wash the residue
with 10 mL of ether. Filter and wash the residue with 10 mL
of ether. DIY the residue at 60° at a pressure not exceeding
15 Pa for 2 hours. The pH of a 1% wlv suspensionof the
residue is 5.7 to 6.6, Appendix V L.

C. Extract a quantity of the powdered tablets containing
0.1 g of Quinine Sulfate with 20 mL of warer and Iilter.
The filtrate yields the reactions characteristic of sulfates,
Appendix VI.

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution ttst for tablets and capsules,
Appendix XII BI, using as the medium 900 mL of O.IM
hydrochloric acidand rotating the basket at 100 revolutions
per minute. Withdraw a sampleof 10 mL of the medium.
Measure the absorbanu of a layer of suitable thickness of the
filtered sample, suitably diluted if necessary, at the maximum
at 348 om, Appendix II B. Calculate the total content of
quinine sulfate, (c..oH2~202h,H2S04,2H20,in the
medium taking 136 as the value of A(I %, 1 cm) at the
maximum at 348 run.

Other cinchona alkaloids
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. For solution
(1) remove any coatingfrom the tablets and mix a quantity
of the powdered tabletcores containing 50 mg of Quinine
Sulfate with 20 mL of the mobile phase. Heat gently to
dissolve the powderas completeJy as possible, cool, dilute to
25 mL with the mohile phase and lilter, discarding the first
few mL of the filtrate, For solution (2) dissolve 20 mg of
quinine sulfare BPCRS, with gentle heatingif necessary, in
5 mL of the mobile phase and dilute to 10 mL with the
mobilephase. Prepare solution (3) inthe same manner as
solution (2) using quinidine sulfare BPCRS in place of quinine
su/fare BPCRS. Solution (4) is a mixture of equal volumes of
solution (2) and solution (3). For solution (5) dilute
I volume of solution (2) to 10 volumes with the mobile
phaseand dilute 1 volumeof the resulting solution to
50 volumeswith the mobile phase. Solution (6) contains
0.10% wlv of thiourea in the mohile phase.

2022

The chromatographic procedure maybe carried out using
(a) a stainless steel column (25 ern x 4.6 mm) packed with
ociadecyisiiyl silica gelfurchrumawgraphy (5 jim) (Hyperail
ODS 5 pm is suitable), (h) as the mobile phase with a Row
rate of 15 mL per minutea solutionprepared by dissolving
6.8 g of potassium dihydrogen orthaphosphare and 3.0 g of
hexylomine in 700 mL of water, adjusting thepH to 2.8 with
1M orthophosphori< acid, adding 60 mL of acetonitrile and
diluting to 1000 mL with waterand (c) a detection
wavelength of 250 nm for recording thechromatogram
obtained with solution (6) and 316 om for the other
solutions.
Inject 10~ of each of solutions (3) and (6). If necessary
adjust the concentration of acetonitrilt in the mobilephase so
that in the chromatogram obtained withsolution (3) the
capacity factor of the peak due to quinidine is 3.5 to 4.5, Vo
being calculated from the peakdue to thiourea in the
chromatogram ohtained with solution (6). Inject 10 ~L of
each of solutions (2), (3), (4) and (5). The chromatogram
obtainedwithsoJution (2) shows a principal peakdue to
quinine and a peak due to dihydroquinine, with a retention
time relative to quinineof about 1.4. The chromatogram
obtained with solution (3) shows a ptincipal peak due to
quinidine and a peakdue to dihydroquinidine, with a
retention time relative to quinidine of about 1.2.
The chromatogram obtained with solution (4) shows four
peaks due to quinine, dihydroquinine, quinidine and
dihydroquinidine whichare identified by comparison of their
retention times with those of the corresponding peaks in the
chromatogram obtained with solutions (2) and (3).

The test is not valid unless (a) in the chromatogram obtained
with solution (4) the resolution factor between the peaks due
to quinineand quinidine is at least 1.5 and the resohaion
factor between the peaks due to dihydroquinidine and quinine
is at least 1.0 and (h) the signal-to-noise ratio of the ptincipal
peak in the chromatogram obtained withsolution (5) is at
least 5.
Inject 10 ~L of solution (I) and record the chromatogram for
2.5 times the retention time of the principal peak. Calculate
the percentage content of related substances by normalisasion,
disregarding any peaks the areas of which are less than that
of the peak in the chromatcgram obtained with solution (5)
(0.2%). The content of dihydroquinine is not greater than
10%, the COntent of any related substance eluted before
quinineis not greater than5% and the contentof any other
related substance is not greater than2.5%.

ASSAY
Weigh and powder20 tablets and dissolve as completely as
possible,using heat, a quantity of the powdered tablets
containing 0.4 g of QuinineSulfate in 40 mL of acetic
anhydride. Carry out Method I for non-aqueous titration,
Appendix VIII A, using crystal viole: solution as indicator.
Each mL of O.IMperchloric acid VS is equivalent to 26.10 mg
of (c..oH2~202h,H2S04,2H20.

STORAGE
QuinineSulfate Tablets that arenot sugar-coated shouldbe
protected from light.

300 mg of QuinineSulfate is approximateJy equivalent to
248.6 mg of anhydrous quinine.
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DEFINITION
Tablets containing Raltegravir potassium (2887)~ for human
use.

They cmnplywith the monograph Tablets (0478) and the
following additional requirements.

Content
95.0 per cent to 105.0 per cent of the content ofraltegravir
(C,oH 2.FN.O,) stated on the label.

IDENTIFICATION
Carryout either tests A, B or tests B, C.
A. Record the UV spectrum of the principal peak in the
chromatograms obtained with the solutions used in the assay
with a diode arrey detector in the rangeof 190-400 nm,

Results The lTVspectrum of the principal peak in the
chromatogram obtained with the test solution is similar to
the lTV spectrum of the principal peakin the chromatogram
obtained with referencesolution (a).
B. Examine the chromatograms obtained in the assay.
Results The principal peak in the chromatogram obtained
with me test solution is similar in retention time and size to

the principal peak in the chromatogram obtained with
reference solution (a). .

C. Infrared absorption spectrophotometry (2.2.24).

Preparation Crush I tabletto a powder and homogenise.
Comparison raltegravir potassium CRS.
Results The spectrum obtained shows absorption maxima at
about 1633 ern", ISIS ern", 1188 cm'", 810 em" and
728 cm'", similar to the spectrum obtained with raltegravir
potassium CRS.
Otherabsorption maxima may be present in the spectra.

TESTS
Related substances
Liquid chromatography (2.2.29).

Solvent mixture aceumim7e R, water R (30:70 VII').
Test solution To 10 tablets, add a suitable volumeof the
solventmixture to obtain a concentration of raltegravir of
1 mglmL. Stir vigorously for 1 h. Centrifuge a portion of the
solution and dilute 20"0 mL of the clear supernatant to
200.0 mL with the solvent mixture.
Reference solution (a) Dissolve 22.0 mg of yolugravir
potassium CRS in the solventmixture and dilute to 200.0 mL
with the solvent mixture"
Reference solution (b) Dilute 1.0 mL of the test solution to
100.0 mL with the solvent mixture. Dilute 2.0 mL of this
solution to 10.0 mL with the solventmixture.
Reference solution (c) Dissolve 2 mg of ralugravir
impurity E CRS in the solvent mixture and dilute to 100 mL
with the solvent mixture. Dilute I mL of the solution to

100 mL with the test solution.
Reference solution (d) In order to prepare impurities C
and D in sUu, dissolve 20 mg of raltegravir potassium R in a
40 gIL solution of sodium hydroxide R and dilute 10 10 mL
with the same solvent. Stir the solution for 2 h at room
temperature. To 5 mL of the solution add 5 mL ofa 103 gIL

solution of hyilrochloric acidR and dilute to 50 mL with the
solventmixture.
Column:
- size: I;;;; 0.25 m, (2) ;;;; 4.6 mm;
- stationary phase: end-capped oaade<ylsilyl silica gelfor

chromatography R (5 urn);
- temperature: 40°C.
Mobile phase:
- mobile phaseA: mix20 volumes of acewnitrile for

chromatagraphy Rand 80 volumes of a 1.36 gIL solution
of potassium dihydrogen phosphate R previously adjusted to
pH 3.0 with phosphon, acidR;

- mobile phaseB: acetonitrile forchromatography R;

o
0 ..... 50

Mobile phase B
(per cent YfII)

100

100 ..... 50

MobUe phase A
(per cent Y/J?

0-2

2 - 27

Time
(min)

Flow YOU 1.0 mUmin.

Detection Spectrophotometer at 220 nm.
Injection 15 J.lL of the test solution and reference
solutions (b), (c) and (d).

Identifirotion oj impurities Use the chromatogram obtained
withreference solution (d) to identify the peaksdue to
impurities C and D; use the chromatogram obtained with
reference solution (c) to identify thepeak due to impurity E.
Relative retention Withreference to rahegravir (retention
time e about22 min): impurity D ;;;; about 0.7;
impurity C =about 0.8; impurity E =about 0.96.

Sysum sUliability Reference solution (c):
- resolution: minimum 1.5 between the peaksdue to

impurity E and raltegravir.

Calculation of perr;entage contents:
- correction faaon: multiply thepeak areas of the following

impurities by the corresponding correction factor:
impurity C = 1.6; impurity D = 1.4;

- foreach impurity, use the concentration of raltegravir in
reference solution (b).

Limits:
- impuniy C: maximum 0"3per cent;
- impun"ty D: maximum 0.2 percent;
- unspedfied impurities: for each impurity, maximum

0.2 percent;
- total: maximum 0.8 per cent;
- reporting threshold: 0.1 per cent.

Dissolution
(2.9.3, Apparatus2).

The tablets comply with thetest and the acceptance oiurion
described below, unless otherwise justifiedand authorised.
Dissolution medium watJrR. Use 900 mL of the medium.

Rouuion speed 50 r/min.

Time 15 min.
Analysis Liquid chromatography (2.2.29).

Testsolutions Samples withdrawn from the dissolution vessel
and filtered.
Reference solution Using sonication ifnecessary, dissolve a
suitable quantity of ralt<gravir potassium CRS in a suitable
quantity of a mixture of 30 volumes of acetonitrile Rand
70 volumes of water R to obtain a concentration of raltegravir
corresponding to the theoretical concentration of raltegravir
in the test solution, basedon the labeUed contentof the
tablets.

**** ** ** ****
Raltegravir Chewable Tablets
(Ph. Eur. monograph 2939)

Action and use
Antiviral (lITV).
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____________________ ""E<I

**** ** ** ****(Ph. Eur. monograph Z938)

Action and use
Antiviral (lilY).

Raltegravir Tablets

DEFINITION
Tablets containing Raltegravir potassium (2887), forhuman
use.
They comply with the monograph Tablets (0478) and the
following additional requirements.

Content
95.0 per cent to 105.0 per cent of the content of raltegravir
(C,oH,.FN.O,) stated on the label.

IDENTIFICATION
Carry out either tests A, B or tests B, C.
A. Record the UV spectrum of the principal peak in the
chromatograms obtainedwith the solutions used in the assay
with a diode array detector in the range 190-400 om.

Results The UV spectrum of the principal peak in the
chromatogram obtained with me test solution is similar to
the UV spectrum of the principal peak in the chromatogram
obtained with reference solution (a).
B. Examine the chromatograms obtained in the assay.
Results The principal peak in the chromatogram obtained
with me test solution is similar in retention time and size to

the principal peak in the chromatogram obtained with
reference solution (a).
C. Infrared absorption spectrophotometry (Z.Z.Z4).

Preparation Crush 1 tablet to a powder and homogenise.

""E<I _

E. N-benxyl-5-hydroxy-I-methyl-2-[2-(5-methyl-I,3,4
oxadiazole-2-carboxamido)propan-2-yl)-6-oxo-I,6
dihydropyrimidine-4-carboxamide.

D. [[2-[4-[[(4-f1uorophenyl)methyl]carbamoyl]-5-hydroxy-l
methyl-6-oxo-I,6-dihydropyrimidin-2-yl]propan-2-yl)
amino]oxoacetic acid,

C.2-[2-[2-(2-acetylhydrazin-I-yl)-2-oxoacetamido)propan-2
yl]-N-[(4-f1uorophenyl)methyi\-5-hydroxy-l-methyl-6-oxo
1,6-dihydropyrimidine-4-carboxamide,

Column:
- size: 1= 0.1 m, 0 = 4.6 mm;
- suuionary phase: end-capped monolithic oCiadecyls#yl silica

gelfor chromaUJgraphy R;
- temperature: 40 "C.

Mobile phase Mix 38 volumes of aceUJnioile R and
62 volumes of a 1.36 gIL solution of potassium dihydrogen
phosphate R previously adjusted to pH 3.0 with phosphoric

, acidR.
Flow rate 5.0 mllmin.

Detection Spectrophotometer at 303 run.
Inje<tion 30 J1l..
Run time 1 min.

Systemsuitalnlity Reference solution:
- reptaltlbilily: maximum relative standard deviation of

1.5 per cent determined on 6 injections.
Calculate the amount of dissolved raltegravir
(~oH21FN605)' expressed as a percentage of the content
stated on the label, taking into account the assigned content
of raltegravir potassium CRS and applying a conversion factor
of 0.9210.

Acceptance cntetion:
-Q = 85 per cent after 15 min.

ASSAY
Liquid chromatography (Z.Z.Z9) as described in the test for
related substances with the following modifications.
Injection Test solution and reference solution (a).
Sy>tem suitabiJi/Ji Reference solution (a):
- repeatability: maximum'relative standard deviation of

1.5 per cent determined on 6 injections.
Calculate the percentage content of raltegravir
(C2oH2IFN605) taking into account the assigned contentof
raltegravir potassium CRS and applying a conversion factor of
0.9210.

IMPURITIES
Specified impurities C, D.
Other detectable impurities (the following substances would, if
presentat a sufficient level, be detected by one or otherof
the tests in the monograph): A.. B, E.

A. 2-(2-aminopropan-2-yl)-N-[(4-f1uorophenyl)methyl)-5
hydroxy-I-methyl-6-oxo-I,6-dihydropyrimidine-4
carbcxamlde,

B. 2-[2-[(E)-[(dimethylamino)methylidene]amino]propan-2
yl]-N-[(4-f1uorophenyl)methyl)-5-hydroxy-l-methyl-6-oxo
1,6-dihydropyrimidine-4-carboxamide,
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Comparison roltegrovir potassium CRS.
Results The spectrum obtained shows absorption maxima at
about 163.3 em", 1515 cm'", 1188 ern", 8iO ern" and
728 em", similar to the spectrum obtained with ralcegramr
potassium CRS.

Orner absorption maxima may be present in the spectra.

TESTS
Related substances
Liquid chromatography (2.2.29).

Solventmixture aceuminile R, waterR (30:70 VIV).
Test solution To 10 tablets, add a suitable volume of the
solvent mixture to obtain a concentration of raltegravir of
8 mg/mL. Stir vigorously for I h. Centrifuge a portion of the
solution and dilute 5.0 mL of the clear supernatant (0

100.0 mL with the solvent mixture. Dilute 50.0 mL of this
solution to 200.0 mL with the solvent mixture.

Reference solution (a) Dissolve 22.0 mg of raltegravir
potassium CRS in me solvent mixture-and dilute to 200.0 mL
with the solvent mixture.
Reference solution (b) Dilute 1.0 mL of the test solution to
100.0 mL with the solventmixture. Dilute 2.0 mL of this
solution to 10.0 mL with the solvent mixture.
Reference solution (c) Dissolve 2 mg of ralugravir
impurity E CRS in the solvent mixture and dilute to 100 mL
with the solvent mixture. Dilute 1 mL of the solution to
100 mL with the test solution.

Reference solution (d) In order to prepare impurities C
and D in situ, dissolve 20 mg of raltegravir potassium R in a
40 gIL solution of sodium hydroxide R and dilute 10 10 mL
with the same solvent. Stir the solution for 2 h at room
temperature. To 5 mL of the solution add 5 mL ofa 103 gIL
solution of hydnxhloric acid R and dilute 10 50 mL with the
solvent mixture.

Column:
- size: I:;;; 0.25 rn, 0 :;;; 4"6 nun;
- starianary phase: end-capped ocuufecylsi/yl silica gelfor

chromatagraphy R (5 um);
- temperature: 40°C.

Mab"ephase:
- mobile phaseA: mix 20 volwnes of acetonitrik for

chromatography Rand 80 volumes of a 1.36 gIL solution
of potassium dihydrogen plwsphate R previously adjusted to
pH 3.0 with plwsphoric acid R;

- mobile phase B: acetonitrile for chromatography R;

Time Mobile phase A Moblle phase B
(min) (per cent YIJI) (per cent YIJ1

0-2 100 0

2 - 27 100 -+ 50 0--->50

Flow rate 1.0 mllmin.

Detection Spectrophotometer at 220 om.

Injection 15 JlL of the test solution and reference
solutions (b), (c) and (d).

Identification of impuniies Use the chromatogram obtained
with reference solution (d) to identify the peaks due to
impurities C and D; use the chromatogram obtained with
reference solution (c) to identify the peak due to impurity E"

Re/atWe retention With reference to raltegravir (retention
time = about 22 min): impurity D = about 0.7;
impurity C = about 0.8; impurity E = about 0.96.

Raltegravir Preparations 111-1263

Systemsuitability Reference solution (c):
- resolution: minimum 1.5 between the peaks due to

impurity E and raltegravir.

Calculation of percentage contents:
- correction foaon: multiply the peak areas of the following

impurities by the corresponding correction factor:
impurity C = 1.6; impurity D = J.4;

- for eacb impurity, use me concentration of raltegravir in
reference solution (b).

Limits:
- impun"ty C: maximum 0.5 per cent;
- impurity D: maximum 0.3 per cent;
- unspecified impurities: for each impurity, maximum

0.2 per cent;
- total: maximum 0.8 per cent;
- reporting threshold: 0.05 per cent.

Dissolution (2.9.3, Apparatus 2)
Use sinker devices.
The tablets comply with the test and theacceptance en"ttna
described below, unless otherwise justified and authorised.
Dissolution medium waterR. Use 900 mL of the medium.

Rotation speed 100 r/min.

Time 15 min and 60 min.

Analysis Liquid chromatography (2.2.29).

Test solutions Samples withdrawn from the dissolution
vessel.

Reference solution Using sonication, dissolve a suitable
quantity of raltegravir potassium CRS in a suitable quantity of
a mixture of 30 volumes of auronitriJe Rand 70 volumes of
waterR to obtain a concentration of raltegravir corresponding
to the theoretical concentration of raltegravir in the test
solution, based on the labelled content of the tablets.

Column:
- size: I:;;; 0.1 m, 0 :;;; 4"6 mm;
- starianary phase: end-capped monolithic octadecylsilyl silica

gelfor chromatography R;
- temperature: 40°C.

Mobile phase Mix 38 volumes of acetonitrile Rand
62 volumes of a 1.36 gIL solution of potassium dihydrogen
phosphate R previously adjusted to pH 3.0 with phosphonc
acidR.
Flow ratt 5.0 mlJmin.

Detection Spectrophotometer at 303 run.
Injection 10 ~L.

Run time 1 min.

Systemsuitability Reference solution:
- repeatability: maximwn relative standard deviation of

J.5 per cent determined on 6 injections.

Calculate me amount of dissolved raltegravir
(~oH21FN60'j), expressed as a percentage of the content
Slated on the label, taking into account the assigned content
of raJtegravir potassium CRS and applying a conversion factor
of 0.9210.

Acceptance criteria:
- 15-45 per cent after 15 min;
- Q = 70 per cent after 60 min.

ASSAY
Liquid chromatography (2.2.29) as descrihed in the lest for
related substances with the foUowing modifications"

Injection Test solution and reference solution (a).
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System suitability Reference solution (a):
- repwwbi/iO': maximumrelative standard deviation of

1.5 per cent determined on 6 injections.
Calculate the percentage content of raltegravir
(~oH21FN605) taking into account the assigned content of
raltegratdr potassium CRS and a conversion factor 0£0.9210.

IMPURITIES
Spedfied impurities C, D.

Otherdetectable impurities (the following substanceswould, if
presentat a sufficient level, be detected by one or other of
the tests in the monograph): A... B" E.

A. 2-(2-aminopropan-2-yl)-N-[(4-ftuorophenyl)methyl)-5
hydroxy-l-methyl-6-oxo-I,6-dihydropyrimidine-4
carboxamide,

B. 2-[2-[(Ej-[(dimethylamino)methylidene)amino]propan-2
yl)-N-[(4-ftuorophenyl)m'ethyl)-5-hydroxy-l-methyl-6-oxo
1,6-dihydropyrimidine-4-carboxamide,

C.2-[2-[2-(2-acetylhydrazin-l-yl)-2-oxoacetamido)propan-2
yl)-N-[(4-lIuorophenyl)methyl)-5-hydroxy-l-methyl-6-oxo
1,6-dihydropyrimidine-4-carboxamideJ

D. [[2-[4-[[(4-ftuorophenyl)methyl)carbamoyl]-5-hydroxy-l
methyl-6-oxo-l,6-dihydropyrimidin-2-yl]propan-2-yl)
amino]oxoacetic acid,

E. N-benzyl-5-hydroxy-l-methyl-2-[2-(5-methyl-I,3,4
oxadiazole-2-carboxamido)propan-2-yl]-6-oxo-I,6
dihydropyrimidine-4-carboxamide.

~ ~ PhE"
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Ramipril Capsules
Action and use
Angiotensin converting enzyme inhibitor.

DEFINITION
Ramipril Capsules contain Ramipril.
The capsules comply with the requirements stated under Capsules
and with thefol/lYWing requirements.

Content oframlpril, C;uH:nN20S
90.0 to 105.0%of the stated amount.

IDENTIFICATION
Shakea quantity of the contentsof the capsules containing
12.5 mg of Ramipril with 50 mL of auwne, centrifuge for
10 minutes,filter the supernatant liquid through a 0.45-J.lm
filter, evaporate the filtrate to dryness on a waterbath and dry
the residue for 3 hours at 60°. The infrared absorption spectrum
of the residue, Appendix II A, is concordant with the reference
spectrum of ramipril (RS 417).

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissoluliM test for tablets andcapsules,
Appendix XII B I

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 75 revolutions
per minute.

(b) Use 500 mL of O.lM hydrrxhloric add, at a temperature of
37°, 8S the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D J using me foUowing solutions.
(I) Withdraw a sample of the medium and filter inunediately
through a 0.45-~m glass-fibre filler (Whatman GDIX is
suitable), discarding the first 5 mL of filtrate, Use the filtered
medium, diluted with O.lM hydrochlon"c acidif necessary,
expected to contain 0.00025% wlv of RamipriJ.

(2) 0.00025% wlv of ramipn7 BPCRS in O.lM hydrrxhloric
acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with oetadecylsi/y1 silica gelfor chromatography (5 pm)
(Nucleosil 100-C18 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a ftow rate of 1.0 mL per minute.
(d) Use a column temperature of 28°.

(e) Use a detection wavelength of 210 nm.

(I) Inject 40 ~L of each solution.

MOBILE PHASE

420 volumes of aatonilrile Rl and 580 volumes of a solution
containing 1.4% wlv of sodium p<rchlarate and 0.58% wlvof
orthopltosplwric acidadjusted to pH 2.5 with triethylamine, and
adjust the mixrure to pH 2.1 with onhophosphoric acid.

DETERMINATION OF CONTENT

Calculate the total contentof ramipril, C23H32N20S, in the
mediumusing the declared content of CnH32N20 S in
ramipril BPCRS.

J
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Related substances
Carry out the method for liquidchromatography,
Appendixill D, using L'1e: following solutions.
(I) Mix, with the aid of ultrasound for 10 minutes and
stirring, a quantity of the contents of the capsulescontaining
25 mg of Ramipril with 50 mL of the mobile phase and filter
through a 0.45-~m filter.

(2) Dilute 1 volume of solution (I) 10 20 volumes with the
mobile phase.
(3) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.
(4) 0.05% wlv of ramipril BPGRS and 0.0005% wlv of each
of ramipn"l impurity A EPCRS, rami'pril impun"IY D EPCRS and
ramiprilimpurityK BPGRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with O<tade<ylsilyl silica gelfor chromatography (5 pm)
(NucleosilI00-CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 210 nm.

(I) Inject 15~ of each solution.

(g) For solution (I) allow the chromatography to proceed for
3 times the retention time of ramipril.
When the chromatograms arerecorded underthe prescribed
conditions, the retention time of ramipril is about 10 minutes
and retention times relative to ramipril areabout 0.3 for
ramipril impurity E (ramiprilat), about 0.5 for ramipril
impurity K (diketopiperazine acid impurity), about 0.7 for
ramipril impurity A (methyl ester impurity) and about 2.6 for
ramipril impurity D (diketopiperazine impurity).

MOBILE PHASE

A mixture, adjusted to pH 2.6 with onhophosphoric acid, of
350 volumes of acetonitrile R1 and 680 volumes of a solution
adjusted to pH 3.9 with tn"uhylamineJ containing 1.4% wlv of
sodiumperchlorate and 0.58% wlv of onhophosphoric acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution factor between the peaks
corresponding to ramipril impurity K and ramipril
impurity A is at least 1.0.

LIMITS

For capsules containing more than 1.25 mg oj
Ramipril
In the chromatogram obtainedwith solution (1) the
combined area of peaks corresponding to ramipril impurity D
and ramipril impurity E is not greater than 1.2 times the area
of the principal peakin the chromatogram obtained with
solution (2) (6.0%); the area of any othersecondary peak is
not greater than half the areaof the principal peakin the
chromatogram obtained with solution (3) (0.5%). The sum
of the areas of all the secondary peaks is not greater than
1.2 times me area of the principal peakin me chromatogram
obtained with solution (2) (6.0%).

For capsules containing 1.25 mg or less ofRamipril
In the chromatogram obtainedwith solution (1) the
combined area of peakscorresponding to ramipril impurity D
and ramipril impurity E is not greater than 1.6 times the area
of the principal peakin the chromatogram obtainedwith
solution (2) (8.0%); the areaof any othersecondary peak is
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not greater thanhalf the area of the principal peakin the
chromatogram obtained with solution (3) (0.5%). The sum
of the areas of all the secondary peahs is not greater than
1.6 times the area of me principal peak in me chromatogram
obtained with solution (2) (8.0%).

Unlfonnlty of content
Capsules containing less than 2 mg and/orless than 2% w/w
of Ramipril comply with the requirements stated under
Capsules using the following method of analysis. Carry out
the method for liquidchromatography, Appendix III D, using
the following solutions. For solution (I) add 80 mL of O.lM
hydrochloric acid to the contents and shell of one capsule, mix
with the aid of ultrasound for 10 minutes and immediately
stirmagnetically for 15 minutes. Add sufficient O.IM
hydro<hloric acid to produce 100 mL and filter through a
0.45-~m glass-fibre filter (Whalman GDIX is suitable).
Dilute the resulting solution) if necessary, with sufficient O.lM
hydrochlonc addto producea solutioncontaining
0.00025% wlv of Ramipril. Solution (2) contains
0.00025% wlv of ramipril BPGRS in O.lM hydro<hloric acid.

The chromatographic conditionsdescribed underDissolution
may be used.
Calculate the content of C23H32N205 in each capsuleusing
the declared content of C23H32N205 in ramipril BPCRS.

ASSAY
For capsules containing less than 2 mg and/or less
than 2% uv'wofRamipril
Use the average of the individual results determined in the
test for Unifonnity of content.

For capsules containing 2 mg or more and 2% wlw or
more of Ram.'pril
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions.
(I) Add 150 mL of O.lM hydrochloric acid to a quantity of the
mixed contents of 20 capsules containing 50 mg of Ramipril,
mix with the aid of ultrasound for 10 minutes and
immediately stir magnetically for 15 minutes. Add sufficient
O.lM hydro<hloric acid to produce 200 mL and filter through a
0.45-~ glass-fibre filler (Whaunan GDIX is suitable).
Dilute the resulting solution with sufficient O.lMhydrochloric
add to producea solution containing 0.00025% w/v of
Ramipril.

(2) 0.00025% wlv of ramipril BPGRS in O.lM hydro<htoric
acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underDissolution
may be used.

DETERMINATION OF CONTENT

Calculate the content of C;nH32N205 in the capsulesusing
the declared content of C23H32N205 in ramt"pn"l BPGRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed in the monograph for
Ramipril.
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Ramipril Tablets
Action and use
Angiotensin converting enzyme inhibitor.

DEFINITION
Ramipril Tablets containRamipril.
The tablets comply with the requiremenu statedunder Tablets and
with thefollowing requirements.

Content of ramlprll, c,,!i,,N,Os
90.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of me powdered tablets containing 25 mg
of Ramipril with 50 mL of aulOne~ centrifuge for 10 minutes,
filter the supernatant liquid through a 0.45-J.lffi filter,
evaporate the filtrate to dryness on a waterbath and dry the
residue for 3 hours at 60°. The infrared absorption spectrum of
the residue" Appendix n A, is concordant with the reference
spectrum oframipril (RS 411).

TESTS
Dissoludon
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolun'on tes: for tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.
(b) Use 500 mL of O.lM hydrochlori< acid, at a temperature of
37°, as me medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Withdraw a sample of the medium and filter immediately
through a 0.45-JlIIl glass-fibre filter (Whatman GDIX is
suitable), discarding the first 5 mL of filtrate. Use the filtered
medium, diluted with 0.1M hydrtxh/onc acidif necessary,
expected to contain0.00025% wlv of Ramipril.
(2) 0.00025% w/v of ramipri/ BPCRS in O.lM hydrochJori<
acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 cm x 4.6 mm) packed
with oetadecy/si/yl silica gelfor chnnnalography (5 um)
(Nudeosil 100-C18 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of210 om.

(I) Inject 40 ~L of each solution.

MOBILE PHASE

420 volumes of acetonitrile R1 and 580 volwnes of a solution
containing 1.4% wlv of sodium perchlorate and 058% w/v of
orthophosphoric acid adjusted to pH 2.5 with In'ethylamine, and
adjust the mixture to pH 2.1 with orthophosphoric acid.

DETERMINATION OF CONTENT

Calculate the total content of ramipril, C23H32N205, in me
medium using the declared content of C23H3ZNz05 in
ramipri/ BPCRS.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
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(1) Mix with the aid of ultrasound for 10 minutes, a quantity
of the contents of the powdered tablets containing 25 mg of
Ramipril with 50 mL of the mobile phase, centrifuge and use
me clearsupernatant liquid.
(2) Dilute 1 volume of solution (I) to 20 volumes with the
mobilephase.
(3) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.
(4) 0.05% wlv of ramipri/ BPCRS and 0.0005% w/v of each
of ramipril impurityA EPCRS, ramipril impurityD EPCRS and
ramipril impurityK BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with ocradecy/si/yl silica gelfOT chnnnalography (5 pm)
(Nudeosil 100-C18 is suitable).

(b) Use isocratic elution and me mobilephasedescribed
below.
(e) Use a flow rate of 1.0 mL per minute.
(d) Use an ambientcolumn temperature,
(e) Use a detection wavelength of 210 run.

(I) Inject 15 ~L of each solution.

(g) For solution (1) allow the chromatography to proceed for
3 times the retention time of ramipril.
When thechromatograms arerecorded under the prescribed
conditions, the retention time of ramipril is about 10 minutes
and retention times relative to ramipriJ are about 0.3 for
ramipril impurity E (ramiprilat), about 0.5 for ramipril
impurity K (diketopiperazine acid impurity), about 0.7 for
ramipril impurity A (methyl ester impurity) and about 2.6 for
ramipril impurity D (diketopiperazine impurity).

MOBILH PHASE

A mixture, adjusted to pH 2.6 with orlhophosphoric acid, of
350 volumes of acetonitrile Rl and 680 volumesof a solution
adjusted to pH 3.9 with uUthylamineJ containing 1.4% wlvof
sodiumperchlorate and 0.58% w/v of onhophosphori< acid.

SYSTEM SUITABILITY

The test is not valid unless, in thechromatogram obtained
with solution (4), the resohuion faaor between the peaks
corresponding to ramipril impurity K and ramipril
impurity A is at least 1.0.

LL\lITS

For tablets containing more than 1.25 mg ofRamipril
In me chromatogram obtained withsolution (1) the
combined area of peakscorresponding to ramipril impurity D
and ramipril impurityE is not greater than 1.2 times me area
of the principal peak in the chromatogram obtainedwith
solution (2) (6.0%); the area of anyother secondary peak is
not greater than halfme area of the principal peakin the
chromatogram obtainedwith solution (3) I (0.5%). The swn
of the areas of all the secondary peaks is not greater than
1.2 times the area of the principal peakin the chromatogram
obtained with solution (2) (6.0%).

For tablets containing 1.25 mg or less ofRamipril
In the chromatogram obtained with solution (I) the
combined areas of peak corresponding to ramipril impurity D
and ramipril impurity E is not greater man 1.6 times the area
of the principal peak in the chromatogram obtainedwith
solution (2) (8.0%); the area of any other sewndcuypeak is
not greater than half the area of the principal peak in the
chromarogram obtained with solution (3) (0.5%). The sum
of the areas of all the secondary peaks is not greater than

J
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1.6 rimes the areaof me principal peak in the chromatogram
obtained with solution (2) (8.0%).

Unifonnity of content
Tablets containing less than 2 mg and/or less than2%wlw
of Ramipril comply with the requirements stated under
Tablets using the following method of analysis. Carry out the
method for liquidchromatography, Appendix III D, using the
following solutions. For solution (I) add 5 mL of O.lM
hydrochloric acid to one tablet, mix with the aid of ultrasound
for 10 minutes,dilute, if necessary, with sufficient O.1M
hydrochloric acid to produce a solution containing0.025% wlv
of Ramipril, centrifuge and use the supernatant liquid.
Solution (2) contains 0.025% wlv of ramipril BPCRS in O.lM
hydrochloric acid.
The chromatographic conditions described underDissolution
may be used.

Calculate the content of C23H32Nz05 in each tabletusing
the declared content of ~3H32N205 in ramipn"l BPCRS.

ASSAY
For tablets containing less than 2 mg and/or less than
2% wIw ofRamipril
Use the average of the individual results determined in the
test for Uniformity of content.

Few tablets containing 2 mg or more and 2% wlw or
more ofRamipril
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions.
(I) Add 100 mL of O.lM hydrochloric acid to a quantity of
powdered tablets containing 25 mg of Rarnlpril, mix with the
aid of ultrasound for 10 minutes and centrifuge, use the
supernatant liquid,
(2) 0.025% wlv of ramipril BPCRS in O.lMhydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underDissolution
may be used.

DETERMINATION OF CONTENT

Calculate the content of CnH32N20s in the tablets using the
declared content of C23H32N20S in ramipn"l BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed in the monograph for
Rantipril.

Ranitidine Injection
Action and use
HistamineH2 receptor antagonist; treatment of peptic ulcer
disease.

DEFINITION
Ranitidine Injection is a sterilesolution of Ranitidine
Hydrochloride in Waterfor Injections.
The inJection complies with therequirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of ranitldine, C13HnN403S

92.5 to 105.0%of the stated amount.

IDENTIFICATION
A. To a volume of the injection containing the equivalent of
25 mg of ranitidine add 20 mL of methanol, mix and
evaporate to dryness. Add I mL of petroleum spirit (boiling
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range, 6([' to ~([') to the resulting residue, scratch the side of
the vessel with a glassrod to induce crystallisation, evaporate
to dryness and dry the residue at 600 for 10 minutes.
The infrared absorption spectrum of the dried residue,
Appendix II A, is concordant with the reference spectrum of
ranitidine hydrocWoride (RS 311).
B. In the Assay, the retention time of the principal peak in
the chromatogram obtainedwith solution (I) is the same as
thatof the principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Acidity or alkalinity
Buffered formulations, pH 6.7 to 7.3; unbuffered
formulations, pH 4.5 to 7.0, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions.
(1) Dilute, if necessary) a volumeof the injection with water
to contain the equivalent of 0:1% wlv ofranitidine.
(2) Dilute I volume of solution (I) to 50 volumes with water.
(3) Dilute I volume of solution (I) to 100 volumes with
water.
(4) Dilute I volume of solution (I) to 200 volumes with
water.
(5) Dilute 1 volumeof solution (3) to 5 volwnes with water.

(6) Dissolve the contentsof a vial of ranitidine
impurityJ EPCRS in I mL of solution (I).

CHROA-lATOGRAPHIC CONDITIONS

(a) A stainless steel column (10 em x 4.6 mm) packed with
octaduylsilyl amorphous orgonasilica polymer (3.5 pm) (Waters
XTerra MS CI8 is suitable).

(b) Gradient elution using the mobile phase described below.

(c) Flow rate of 1.5 mL per minute.

(d) Column temperature of 35°.

(e) Detection wavelength of 230 nm.

(t) Injection volume of 20 IJLfor each solution.

MOBILE PHASE

BuffersolutUm Adjust the pH of 950 mL of O.05M
potassium dihydrogen orthophosphate to 7.1 by adding
strongsodium hydroxide solution and dilute to I litre.
Mobile phaseA 2 volumes of acetonitrile and 98 volumes of
buffer solution.
Mobile phase B 22 volumes of acetonitrile and 78 volumesof
buffer solution.

Time MobilephaseA MobilephsseB Comment
(Minutes) (%vlv) (%vlv)

0-10 100-t 0 O~ 100 ineargradient

10-15 0 100 Isoc<atlc

15-16 o~ 100 100~0 lineargradlenl

16-20 100 0 re-equilibration

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (6), the resolution between the two principal
peaks is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):
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the area of any secondary peak is norgreater than me area of
the principal peakin the chromatogram obtained with
solution (2) (2%);

the area of not more than one secondary peak is greater than
the area of the principal peakin the chromatogram obtained
with solution (3) (1%);

the area of not more thantwo other secondary peaks is greater
thanthe area of the principal peak. in the chromatogram
obtained with solution (4) (0.5%);

the area of not more than two further secondary pe4ks is
greater than the principal peak in solution (5) (0.2%).

ASSAY
Carry out themethod for liquidchromatography,
Appendix ill D J using the following solutions.
(1) Dilute a volumeof the injection with sufficient of the
mobilephase to contain the equivalent of 0.01% wlv of
ranitidine,
(2) 0.0112% wlv of raniridine hydrochloride BPCRS in mobile
phase.
(3) 0.0112% w/v of romidine hydrochloride BPCRS and.
0.0002% wlv of dimerhy/(5-[2-(l-merhylamino-2
nirrovinylamino)erhylsulfinylmerhyl]fwfuryl)amine BPCRS in
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) A stainless steel column (25 em x 4.6 mm) packed with
ocuuJ«y/siIyl silica gelfor chromatography (I 0 pm) (Partisil
ODS I is suitable).

(b) Isocratic elutionusing the mobile phasedescribed below.
(c) Flow rate of 2 mL per minute.

(d) Ambient column temperature.

(e) Detection wavelength of 322 nm.

(f) Injection volume of 20 tJL foreachsolution.

MOBILE PHASE

15 volwnesof O.lM ammonium acetate and 85 volumes of
methanol.

SYSTEM SUITABILITY

The assay is not valid unless the peak due to ranitidine in the
chromatogram obtained withsolution (3) showsbaseline
separation from the peak due to dimethyl{5-(2-(I
methylamino-2-nitrovinylamino)ethylsulfinylmethyl) furfuryl)
amine.

DETERMINATION OF CONTENT

Calculate the contentof CI3H22N40jS in the injection using
the declared contentof C13H22N.,03S in ranitidine
hydrochloride BPCRS.

STORAGE
Ranitidine Injection should be protected from light.

LABELLING
The label states (I) the quantity of active ingredient in terms
of the equivalent amountof ranitidine; (2) where appropriate,
that the injection is buffered.
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Ranitidine Oral Solution
Action and use
Histamine H2 receptor antagonist; treatment of peptic ulcer
disease.

DEFINITION
Ranitidine Oral Solutionis a solution of Ranitidine
Hydrochloride in a suitable vehicle.
The oral soluuim romp/ies wirh rhe requirements statedunderOral
Liquidsand wi,h thefoUDwing requiremenrs.

Content of ranitidine, C13H2zN'403S
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer thromatography,
Appendix ill A, usingthe following solutions.
(1) Prepare a solid phase extraction cartridge containing a
CI8 sorbent (Sep-Pak CI8 cartridges aresuitable) by passing
10 mL or merhanol followed by 20 mL ofO.5M ammonia
through the cartridge; attach the tip of a suitable syringe to
the cartridge. Transfer a quantity of the oral solution
containing the equivalent of 10 mg of ranitidine to the barrel
of the syringe, add 2 mL of O.5M ammonia to the syringe,
insert the plunger and slowlyforce the mixture through the
cartridge, discarding the eluant; repeat with two 4-mL
quantities of O.5M ammonia discarding the eluant. Passtwo
5-mL quantities of a mixture of 25 volumes of
O.IM hydrochloric acid and 75 volumes of merhanol through
the cartridge and collect the eluant; add 40 mL of absolure
ethanol to the collectedeluant, evaporate the resulting
solution to dryness at a temperature not exceeding 30° under
reduced pressure and dissolve the residue in 1 mL of
methanol.
(2) Prepare in the same manner as solution (1) usinga
solution containing 1.12% wlv of raniUdine
hydrochloride BPCRS in warerin place of the preparation
beingexamined.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).

(h) Use the mobile pbase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate,dry in airand expose to iodine
vapour in a closed chamber until the spots are visible.

MOBILE PHASE

4 volumes of warer, 8 volumes of IBM ammonia, 30 volumes
or propan-2-o1 and 50 volumes of erhy/acerare.

CONFIRMAnON

The principal spot in the chromatogram obtained with
solution (1) corresponds to thatin the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peakin
the chromatogram obtained withsolution (1) is the sameas
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acldlty or alkalinity
pH, 6.7 to 7.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
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(1) Prepare a solid phaseextraction cartridge containing a
C,• sorbent (Sep-Pak C,s cartridges are suitable) by passing
10 mL of methanol followed by 20 mL of O.5M ammonia
through the cartridge; attach the tip of a suitable syringe to
the cartridge. Transfer a weighed quantity of the oralsolution
containing the equivalent of 15 mg of ranitidine to the barrel
of the syringe, add 2 mL of O.5M ammonia to the syringe,
insert the plunger and slowlyforce the mixture through the
cartridge, discarding the eluant; repeat with two 4 mL
quantities of O.5Mammonia discarding the eluant. Pass two
5-mL quantities of a mixture of 25 volumes of
O.IM hydrochlori< acidand 75 volumes of methanol through
me cartridge and collect the eluant; add 40 mL of absolute
ethanol to the collectedeluant, evaporate the resulting
solution to dryness at a temperature not exceeding 30° under
reducedpressure and dissolve the residue in 2 mL of water.
(2) Dilute 1 volumeof solution (I) to 50 volumes with water.

(3) Dilute I volume of solution (I) 10 100 volumes with
water.
(4) Dilute I volume of solution (I) 10 200 volumes with
water.
(5) Dilute I volume of solution (3) to 5 volumes with water.

(6) Dissolve the contentsof a vial of ranitidine
impun"ty J EPCRS in I mL of a solution containing
0.15% wlv of ranitidine hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with octad«ylsilyl amorphous organosi/ka polymer (3.5 urn)
(XTerra MS CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of35·.

(e) Use a detection wavelength of 230 run.

(f) Use an injection volume of 20 pL for each solution.

MOBILE PHASE

Br!ffer solution AdjuSl the pH of 950 mL of 0.05M potassium
dihydrogen orthophosphate to 7.1 by adding strong sodium
hydroxide solution and dilute to 1 litre.
MobI7e phase A 2 volumes of aceumirriJe and 98 volumes of
buffer solution.
Mobile phase B 22 volumes of autonirrile and 78 volumes of
buffersolution.

Time (MInutes) Mobile phase A Mobile phase B Comment
(% vlv) <-/0 vlv)

0-10 100..... 0 0..... 100 linear gradient

10-15 0 100 isocretic

15·16 0_100 100.....0 linear gradient

'6-20 '00 0 re-equilibration

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
with solution (6), the resolution between the two principal
peaks is at least 1.5.

LIMITS

In the chromatogram obtainedwith solution (1):
the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtainedwith
solution (2) (2%);
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the area of not more thanone secondary peak is greater than
the area of the principal peak in the chromatogram obtained
with solution (3) (l 'Yo),
the area of not more thantwo othersecondary peaks is greater
than the area of the principal peak in the chromatogram
obtained with solution (4) (0.5%);

the area of not more thantwo further seamdary peaks is
greater than the principal peak in solution (5) (0.2%);

the sum of the areas of all secondary peaks is not greater than
2.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (5%).

Disregard any peakwith an area less than 0.25 times the area
of me principal peakin the chromatogram obtained with
solution (5) (0.05%).

ASSAY
Carry out the method for li'quid chromatography,
Appendix m D, using the following solutions.
(I) Dilute a weighedquantity of the oralsolution containing
the equivalent of 10 mg of ranltidine withsufficient of the
mobile phase to produce 100 mL.

(2) 0.0112% wlv of ranitidine hydrochloride BPCRS in the
mobile phase.
(3) 0.0112% wlv of rani.dine hydrochloride BPCRS and
0.0002% wlv of dimelhy/{5-f2-(J-methylaminr>-2
nitro'lJinylamino)ethy/suljinyimethyilfuifury/}amine BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDiTIONS

(a) A stainless steel column (25 em x 4.6 nun) packed with
oetade<ylsilyl silica gelfor chromatography (10 urn) (partisil
ODS 1 is suitable).

(b) Isocratic elution using the mobilephasedescribed below.
(c) Flow rate of2 mL per minute.

(d) Ambient column temperature.

(e) Detection wavelength of 322 run.

(I) Injection volume of 20 ~L for each solution.

MOBILE PHASE

15 volumes of O.IM ammonium aatate and 85 volumes of
methanol.

SYSTEM SUITABILITY

The assayis not valid unless the peakdue to ranitidine in the
chromatogram obtainedwith solution (3) shows baseline
separation from the peak due to dimethyl{5-{2-(l
methylamino-2-nitrovinylamino)ethylsulfinylmethyl)furfuryl}
amine.

DETERMINATION OF CONTENT

Determine the weight per mL of the oralsolution,
Appendix V G} and calculate the contentof C13H22N40JS,
weight in volume, using the declared contentof
C1,I!22N.O,S in ranitidim hydrochloride BPCRS.

STORAGE
Ranitidine Oral Solution should be protected from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of ranitidine.
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Ranitidine Tablets
Action and use
Histamine H 2 receptor antagonist; treatment of peptic ulcer
disease.

DEFINITION
Ranitidine Tablets contain Ranitidine HydrocWoride. They
arecoated.
TIre tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of raniddine, Ct:JI22N403S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powderedtablets containing the
equivalent of 25 mg of ranitidine with 5 mL of methanol for
5 minutes, filter and evaporate the filtrate to dryness.
Add I mL ofpetroleum spinl (boih'ng range, 6U' ro 8U') to the
residue, scratch the side of the vessel to inducecrystallisation,
evaporate to dryness and dry the residue at 600 for
10 minutes. The infrared absorption spt<rrnm of the dried
residue, Appendix n A, is concordant with the reference
spectrum of ranitidine hydrochloride (RS 311).

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets andcapsules,
Appendix Jill B 1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
perminute.
(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

(I) After 45 minutes withdraw a sample of the medium and
filter. Dilute the filtrate, if necessary, with dissolution
mediumto produce a solution containing the equivalent of
0.0083% wlv of ranitidine. Measure the absorbance,
Appendix IT B, at the maximum at 314 run using water in the
reference cell.
(2) 0.0093% wlv of ranitidine hydrochloride BPCRS. Measure
the absorbanu, Appendix II B, at the maximum at 314 run
using water in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of C13H22N403S in the medium
from the absorbances obtainedand using the declared
content of C 13H"N.O,S in raniridine hydrochloride BPCRS.

Related substances
Carry out the method for liquidchromarography,
Appendix. ill D, using the following solutions.
(I) Shake a quantity of powdered tablets containing the
equivalent of 0.13 g ofranitidine with 100 mL water and
filler (Whalman No. 42. paper is suitable).

(2) Dilute I volume of solution (I) 10 50 volumes with water.
Dilute 1 volume to 10 volumes with water.
(3) 0.0065% wlv of raniridine for impurity A
identification EPCRS in mobile phase A.

(4) Dissolve the contents of a vial of ranitidine
impuriry J EPCRS in I mL of solution (I).
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CHROMATOGRAPj.nc CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with oauduyls-ilyl amorphous orgatiosilica polynurt (3.5 ilm)
(Wate", Xterra MS CIS is suitable).

(b) Use gradient elution using the mobile phase described
below.

(c) Use a flow rateof 1.5 mL perminute.
(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 230 nm.

(I) Inject 20~L of each solution.

MOBILE PHASE

Buffer solution
Adjusl the pH of 950 mL of 0.05M potassium dihydrogen
onhophosphare to 7.1 by adding strong sodium hydroxide solution
and dilute to 1 litre.
Mobile phaseA
2 volumes of acetonitrile and98 volumes of the buffer
solution.
Mobile phaseB
22 volumesof acelonitrile and78 volumes of the buffer
solution.

Time Mobile ph.le A Mobile phale B Comment

(Minutes) (%vlv) (%vlv)

0-10 100 -+ 0 0-+100 inesrgradient

10-15 0 100 Isoc<allc

15-16 0-+100 100-+ 0 linear gradient

16-20 100 0 re-equlDbrallon

When the chromatograms arerecorded underthe prescribed
conditions the retention times relative to ranitidine (retention
time about7 minutes) are; impurity H, about 0.1;
impurity D, about O.8j impurity J, about0.9 and impurity A,
about 1.7.

SYSTEM SUITABILiTY

The test is not valid unless, ln. the chromatogram obtained
with solution (4), the resolution between the impurity J and
raniridine is at least 1.5.

LIMITS

Identify any peak due to impurity A and impurity J in the
chromatogram obtained withsolution (I), using the
chromatogram obtained with solutions (3) and (4)
respectively. Multiply the area of the peak due to impurity J
by a correction factor of 2.
In the chromatogram obtained with solution (I):

the area of any peakcorresponding to impurity A is not
greater than 2.5 times the area of the principal peak In the
chromatogram obtained with solution (2) (0.5%);

the area of any other swmdary pwk is not greater than the
area of the principal peak ln. the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of anysecondaty peaks is not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

Disregard any peakwith an area less thanhalf the area of the
principal peak in solution (2) (0.1 %).

ASSAY
Carry out the method for liquid chromarography,
Appendix ill DJ using the following solutions.
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(I) Shake 10 tablets with 400 mL of the mobile phase until
the tablets have completely disintegrated (about 15 minutes),
dilute ro 500 mL with the mobile phase. filter (What-'!!an
GFIC paper is suitable) and dilute the filtrate with the
mobile phase to produce a solution containing the equivalent
ofO.OJ% w/v ofranitidine.
(2) 0.011 % wlv of ranitidine hydrochloride BPCRS in the
mobile phase.
(3) 0.0 II % w/v of ranitidine hydrochloride BPCRS and
0.0002% w/v of dimethy/(5-[2-(1-methylamin<>-Z
nitrovinyiamino}ethylsulfinyimethyllfuifuryl)amine BPCRS in the
mobile phase.

CHROMATOGRAPHlC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oetadecylsilyl sih"<a gelfor chromatography (10 urn) (parrisil
ODS I is suitable).

(b) Use isoccatic elutionusing the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.

(d) Use ambient column temperature.
(e) Use a detection wavelength of 322 om.

(f) Inject 20 ~L of each solution.

---MOBILE PHASE

15 volumes OrO.1M ammonium acetate and 85 volwnes of
methanol.

SYSTEM SUITABILITY

The assayis not valid unless the peakdue to ranitidine in the
chromatogram obtained with solution (3) shows baseline
separation from the peak due to dimethyl(5-[2-(l
methylamino-2-nitrovinylamino)ethylsulfinylmethyl] furfuryl}
amine.

DETERMINAnON OF CONTENT

Calculate the contentof C1)H22N4.0)S in the tablets using
the declared contentof CUH22N40)S in ranitidine
hydrochloride BPCRS.

STORAGE
Ranitidine Tablets should be protected from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amountof ranitidine.

IMPURITIES
The ~purities limited by the requirements of this
monograph includethose listed under Ranitidine
Hydrochloride.

Ranitidine Effervescent Tablets
Effervescent Ranitidine Tablets

Action and use
Histamine H2 receptor antagonist; treatment of peptic ulcer
disease.

DEFINITION
Ranitidine Effervescent Tablets contain Ranitidine
Hydrochloride in a suitable effervescent basis.
The tablets comply Wilh the requirements slated under Tablets and
with thefolhnoing requirements.

Content of ranitidine, CU H22N..0 3S

95.0 to 105.0% of the stated amount.
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IDENTIFICATION
A. The light abwrpmJr/, Appendix II B, in the range 200 to
400 nm of the solution prepared by dissolving one tablet in
100 mL of water exhibits a maximum at 313 nm. Dilute the
solution if necessary.
B. In theAssay, theretention time of the principal peak in
the chromatogram obtained with solution (1) is the same as
that of the principal peak in the chromatogram obtainedwith
solution (2).

C. Dissolves with vigorous effervescence on the addition of
warm waterto producea clearsolution.

TESTS
Disintegration
Complywith·the requirement for Effervescent Tablets stated
under Tablets.

Related substances
Carry out the method for liquid chromatography)
Appendix m D) using the following solutions.
(I) Shake a quantity of powdered tablets containing the
equivalent of 0.13 g of Ranitidine with 100 mL methanol
(10%) and filter (WIlatroan No. 42. paper is suitable).

(2) Dilute I volume of solution (I) to 500 volumes with
methanol (10%).

(3) 0.0065% w/v of ranitidine for impurity A
identification EPCRS in mobile phase A.

(4) Dissolve the contentsof a vialof ranitidine
impurityJ EPCRS in I mL of solution (I).

(5) Dilute I volume of solution (2) to 2 volumes with
methanol (10%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with a<:taduylsilyl amorphous organosilica polymer (3.5 pm)
(Waten Xterra MS CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 230 nm.
(f) Inject 20 ~L of each solution.

MOBILE PHASE

Buffersolution Adjust the pH of 950 mL of 0.05M pouusium
dihydrogen onhophosphau to 7.1 byadding strong sodium
hydroxide solution and dilute to I litre.

Mobile phase A 2 volumes of acetonitrile and 98 volumes of
the buffer solution.
Mobile phase B 22 volwnes of acetonitrile and 78 volumes of
the buffer solution.

Time MoNJephaseA Mobilephaae8 Comment

(MInutes) (%vlv) (%vlv)

0-10 '00-.0 0-.100 ~neargradlent

10.15 0 100 Isoaallc

15-18 '04100 '00-.0 linear gradienl

16-20 '00 0 isocralic

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
with solution (4») the resolution between the two principal
peaks is at least 1.5.
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LL\1lTS

Identifyanypeakdue to impurity A in the chromatogram
obtainedwithsolution (J), using the chromatogram obtained
with solution (3).

In the chromatogram obtained with solution (1):

the area of any secondary peak with a retention time relative
to ranitidine of 0.66 is not greater than 2.5 times the areaof
the principal peakin the chromatogram obtained with
solution (2) (0.5%);

the area of anypeakcorresponding to impurity A is not
greater than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);
me area of any othersecondary peak is not greater than the
areaof the principal peakin the chromatogram obtainedwith
solution (2) (0.2%);

the total area of anysuch peaksis not greater than 5 times
the area of the principal peak in the chromatogram obtained
with solution (2) (1.0%).

Disregard anypeakwith an arealess than that of the
principal peak in the chromatogram obtained with solution
(5) (0.1 %).

ASSAY
Carry out the method for liquid chyomawgraphy,
Appendixill D, using the following solutions.
(I) Shake 10 tablets with 400 mL of methanol (10%) until
the tablets have completely disintegrated, dilute to 500 mL
with methanol (10%), filter (Whatman GF/C paper is
suitable) and dilute the filtrate with the mobile phase to
producea solutioncontaining the equivalent of 0.01% wlv of
ranitidine,

(2) 0.0112% wlv of yoniridine hydrochloride BPCRS in
me/hanoi (10%).
(3) 0.0112% wlv of ranitidine hydrochloride BPCRS and
0.0002% wlv of dimethyl{5-[Z-(1-met.hy/amine>-Z
nirrovinylamitlQ)ethy/su/finyimethy/lfurfuryl}amine BPCRS in
me/hanoi (10%)

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromawgraphy (10 I'm) (Partisil
ODS I is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(e) Use a flow rate of 2 mL per minute.

(d) Use ambient column temperature.

(e) Use a detection wavelength of 322 om.

(I) Inject 20 1'1. of each solution.

MOBILE PHASE

15 volumes of O.lM ammonium acetate and 85 volumes of
methanol,

SYSTEM SUITABILITY

The assay is not valid unless thepeakdue to ranitidine in the
chromatogram obtained with solution (3) shows baseline
separation from the peak due to dimethyl{5-[2-(I
methylamino-2-nitrovinylamino)ethylsul1inylmethyl)-furfuryl}
amine.

DETERMINATION OF CONTENT

Calculate the contentof C13H22N",03S in the tablets using
the declared contentof CnH22N403S in ranitidine
hydrochloride BPCRS.
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STORAGE
Ranitidine Effervescent Tablets should be protected from
light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of ranitidine.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underRanitidine
Hydrochloride.

Regorafenib Tablets
(Ph. Eur. monograph 3023)

Action and use
Tyrosine kinase inhibitor; treatment of metastatic colorecral
cancer and unresecrable or metastatic gastrointestinal stromal
tumour.

PO'" _

DEFINITION
Tablets containing Regoyofenib monohydrate (301Z), for
humanuse.
Theycomply with the monograph Tabkts (0478) and the
following addititmal requirements.

Content
95.0 per cent to 105.0 per cent of the contentofregorafenib
(Ca,H15CIF.,N, O, ) stated on the label.

IDENTIFICATION
A. Record the UV spectrum of the ptincipal peak in the
chromatograms obtainedwith the solutions used in the assay,
with 8 diode array detectorin me range of 210-400 run.
Results The UV spectrum of the ptincipal peak in the
chromatogram obtainedwith the test solution is similar to
the UV spectrum of the principal peakin the chromatogram
obtained with reference solution (b).
B. Examine the chromatograms obtained in the assay.
Resulu The principal peak in the chromatogram obtained
with the test solution is similar inretention time and size to
the principal peak in the chromatogram obtained with
reference solution (b).

TESTS
Impurity A
Liquid chromatography (Z.Z.Z9). Cany out the testprotected
from light and store the solutions at Z-8 "c.
Internal standard rolution Dissolve 2.0 mg of 4-(4
aminophenoxy)-N-m<thy/pirolinamide R in methanol Rand
diluteto 200.0 mL with thesame solvent
Buffersolution To 0.4 mL of concentrated ammonia R add
0.7 mL of acetic acidR and dilute to 1000 mL with water for
chromatography R; adjust to pH 4.6 with acelK acidR or
amcenmued ammonia R.
Test solution Cut 5 tablets into pieces and add about 60 mL
of methanol Rand 2.0 mL of the internal standard solution.
Sonicatefor at least 15 min then shake for about30 min
until the tabletcores are finelydispersed. Dilute with
methanol R to obtain a concentration of regorafenib of
2 mglmL and shake vigorously. Centrifuge about 10 mL of
the solution at 3400 g for 10 min. Dilute 5.0 mL of the
supernatant to 10.0 mL with a 10 per cent VIVsolutionof
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tetrahydrofuran R and sonicate for another 30 s. Keep the
solution on ice for at least 30 min with intermittent shaking.
Filter tl..trough a 0.45 um filter, discarding me initial 2 JIlL.

Transfer an aliquot of the filtrate into a vlal and allow (Q cool
in an autosampler maintained at 8 DC for at least 1 h prior to
injecting.

Reference solution (a) Dissolve 3.0 mg of regorafenib
impun',yA CRS in methanolR and dilute to 100.0 mL with
the samesolvent.
Reference solution (b) Dilute 10.0 mL of reference
solution (a) to 20.0 mL with a 50 percent VIV solution of
methanol R. To 7.0 mL of this solution add 5.0 mL of
u"ahydro/uran Rand 1.0 mL of the internal standard
solution then dilute to 100.0 mL with a 50 per cent VIV
solution of methanol R.
Reference solution (c) Dilute 5 mL of reference solution (a)
to 20 mL with a 50 per cent VIVsolution of methanol R.
To 7 mL of this solution add 5 mL of retrahydro/uran Rand
1 mL of the internal standard solution then dilute to 100 mL
with a 50 per cent VIVsolution of methanol R.

Column:
- size: 1= 0.10 ID, 0 = 3.0 mm;
- stationary phase: end-eapped oaadecylsilyl sdica gelfor

chromatography R (3 urn).

Mobile phase:
- mobile phase A: anhydrous ethanol R, buffer solution

(25:75 VIJI);
- mobile phaseB: anhydrous erhanol R;

Time . MobUe phose A Mobile pbBfle B
(mln) (per cent I'll') (per cent Vm
O· II 100 0

II - 15 100 --> 95 O~,

15- 17 9' s
17 - 17.5 95 ..... 10 5 --> 90

17.5 - 20 10 90

Flow rate 0.4 mUmin.
Detection Spectrophotometer at 228 nm.

AutQSampier Set at 8 "C.

lnject1Q11 40 ilL of the test solution and reference
solutions (b) and (c).

Relauve retention With reference to the internal standard
(retention time = about 7 min): impurity A = about 1.9.

System suitability Reference solution (c):
- resolution: minimum 3.0 between thepeaks due to the

internal standard and impurity A;
- repeatability: maximum relative standard deviation of

5.0 per cent for the ratio of the area of the peak due to
impurity A to the area of me peakdue to the internal
standard, determined on 6 injections.

Calculation 0/percentage content:
- for impurity A, use the concentration of impurity A in

reference solution (b).

Limir.
- impun'ty A: maximum 0.10 per cent.

Related substances
Liquid chromatography (2.2.29). Carryout 'he us, protected
from light.

Solvent mixture waterRJ acewnim"le R (25:75 VIJI).
Test solution Cut 5 tablets inro piecesand add 60 mL of
methanol R. Sonicate for at least 15 min then shake for about
30 min until the tablet cores are finely dispersed. Dilute with
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methanol R to obtain a concentration of regorafenib of
2 mglmL and shake vigorously. Centrifuge about 10 mL of
the solution at 3400 g for 5 min. Dilute 4.0 mL of the
supernatant to 50.0 mL with the solvent mixture.
Reference solution (a) Dilute 1.0 mL of the test solution to
100.0 mL with the solvent mixture. Dilute 2.0 mL of this
solution to 10.0 mL withthe solvent mixture.
Reference solution (b) Dissolve 16.0 mg of regorafenib
monohydrate CRS in the solvent mixture and dilute to
100.0 mL with the solvent mixture.

. Reference solution (c) Dissolve 2 mg of regorafenib
impurity C CRS and 2 mg of regorafenib impurityD CRS in
the solvent mixture and dilute to 100 mL withthe solvent
mixture. Dilute 4 mL of the solution to 10 mL with the
solvent mixture. To 5 mg of regorafem'b for FP system
suitability CRS (containing impurity FP-A) add 1 mL of this
solution and dilute to 10 mL with the solvent mixture.

Reference solution (d) Dissolve 2.0 mg of regorafenib
imPurity FP-B CRS and 4.0 mg of regorafenib
;mpun'cy FP-C CRS in the solvent mixture and dilute [Q

100.0 mL with the solvent mixture. Dilute 2.0 mL of the
solution to 100.0 mL with the solvent mixture.
Reference solution (e) Dissolve 3.2 mg of regorafenib
impun·r.y FP-C CRS in the solventmixture anddilute to
100 mL with the solvent mixture. To 3.2 mg of regorafenib
monohydrate CRS, add 2 mL of this solution and dilute to
20 mL with the solvent mixture.
Column:
- size: 1= 0.10 m, 0 = 4.6 mm;
- stationary phase: end-eapped oCladecylsily1 silica gelfor

chromatography R (3 ~m);

- temperature: 40 "C.

Mobile phase:
- mobile phase A: trifluoroacetk acid RJ acecon;tn"le RJ waterfor

chromatography R (1.5:250:748.5 VIVW);
- mobile phaseB: acewnitrile R;

Time Mobile phase A Mobile phase B
(mln) (per cent YIP) (per cent V/J1
0-2 100 0

2 ~ 4.5 100 -lo 66.6 0---> 33.4

4.5 - 12.5 66.6 -lo 57.3 33.4 --> 42.7

12.5 - 14 57.3 --> 20 42.7 --> 80

14 - 17 20 80

Flow raU 1.0 mUmin.
Detection Spectrophotometer at 260 om.
Injection 5,..L of the test solution and reference
solutions (a). (c), (d) and (e).

ldemlfiauion of impurities Use the chromatogram supplied
with regorafenib for FP system stUtabililJl CR$ and the
chromatogram obtained withreference solution (c) to identify
the peaks due to impurities A + CJ D and FP-A; use the
chromatogram obtained withreference solution (d) to
identify the peaks due to impurities FP-B and FP-C.

Relative retention Wirh reference to regorafenib (retention
time= about 12 min): impurities A and C == about 0.17;
impurity FP-A =about 0.49; impurity D =about 0.53;
impurity FP-B = about 0.63; impurity FP-C = about 1.05.
System suitability:
- resolution: minimum 3.5 between the peaks due to

impurities FP-A and D in the chromatogram obtained
withreference solution (e);
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- resolution: minimum 2.5 between me peaksdue to
regorafenib and impurity FP-C in the chromatogram
obtainedwith reference solution (e),

Calculation of percentage contents:
- correction factor: multiply the peak area of impurity FP-A

by 4.0;
- for impurity FP-Aand unspecified impurities, use the

concentration of regorafenib in reference solution (a);
- for impurities FP-B and FP-C, use the concentration of

each substance in reference solution (d).

Limits:
- impurities FP-A, FP-B and FP-C: for each impurity,

maximum 0.2 per cent;
- unspecified impurities: for each impurity, maximum

0.2 per cent;
- total: maximum 0.5 per cent;
- reporting threshold: 0.1 per cent; disregard the peaksdue to

Impurities A + C and D.

Dissolution (1.9.3, Apparatus 2)
Cany out the rest protected from light.
The tablets comply with the ItSt and theacceptance oitenon
descn"bed below, unless otherwise justifiedand authorised
Dissolution medium Dissolve 29.9 g of sodium tlUtateR,
16.6 mL ofglacial acetic acidRand 10.0 g of sodium dodecyl
sulfate R in water R and dilute to 10 L with the same solvent.
Adjust to pH 4.5 with glaciol acetic acidR or a 4 yJL solution
of sodium hydroxide R. Use 900 mL of the medium.

Rotation speed 75 r/min.

Time 30 min.
Analysis Ultraviolet and visible absorption
spectrophotometry (1.1.15), using a path length of2 mm.

Test solutions Sampleswithdrawn from the dissolution vessel
and filtered.

When the test is carried out off-line, the solutions may be
diluted according to the path length of the cell (e.g. for a
path length of I em, 5-fold dilution for 40 mg tablets).

Measure the absorbance of the solutions at 265 run.

Calculate the amount of dissolved regorafenib
(C:UH1SClF...N403), expressed as a percentage of the content
stated on the label, taking the specificabsorbance to be 988.
Acceptance criterion:
- Q = 80 per cent after30 min.

ASSAY
Liquid chromatography (1.1.19) as described in the test for
related substances with the following modifications.
Injection Test solution and reference solution (b).

System suitability Reference solution (b):
- repeatability: maximwn relative standard deviation of

1.0 per cent determined on 6 injections.
Calculate the percentage content of regorafenib
(C21H15CIF.,N40,) taking into account the assigned content
of regorajenib monohydrate CRS and applying a conversion
factor of 0.964.

STORAGE
Protected from moisture.

IMPURITIES
Specified impurities A, FP-A, FP-B, FP-C.
Otherdetectable impurities (the following substances would, if
presentat a sufficient level, be detected by one or otherof
the tests in the monograph): C, D~ E.

2022

H"'Y"'1 I""" ~
FMo~A,>(J'CH.

" -o

A. 4-(-t-amlno-3-lIuorophenoxy)-N-methylpyridine-2
carboxamide,

C. 4-[3-lIuoro-4-[[2-(methylcarbamoyl)pyridin-4-yllaminol
phenoxy]-N-methylpyridine-2-carboxamide,

D.3',7'-dilluoro-N,N'-dimethyl-5-oxo-2,8-dioxa-4,6-diaza-1
(4),9(4)-dipyridina-3( I ,4),7(I ,4)-dibenzenanonaphane
12

, 92-dicarboxamide,

E. 94-chloro-34-[([4-cbloro-3-(trifluoromethyl)
phenyllcarbamoyl]aminol-5'-lluoro-N-methyl-7-oxo-9'
(trifluoromethyl)-2,4-dioxa-6,8-diaza-l (4)-pyrid ina-3
(1,3),5(1,4),9( I j-tribenaenanonaphane-I?-carboxamide,

FP-A.ethyl [2-lIuoro-4-[[2-(methylcarbamoyl)pyridin-4-yll
oxy]phenyl]carbamate,

£
NH'

CI '"
F

F F

FP-B.4-cbloro-3-(trifluoromethyl)aniline,

FP-c. ethyl [4-cbloro-3-(trifluoromethyl)phenyllcarbamale.
___________________ PIlE"

1

-"'
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Repaglinide Tablets
Action and use
Stimulates insulinrelease; treatment of diabetes mellitus.

DEFINlTION
Repaglinide Tablets contain Repaglinide.

The tableu wmp(y with the requiremenu stated underTableu and
with thefolWwing requirements.

Content of repagllnide, C;Z1H3~Z04
95.0 to 105.0% of the staled amount.

IDENTIFICATION
A. Carry out the method for thin-layer ehromawgYaphy,
Appendix ill A, using the following solutions prepared in
methanol.
(I) Mix with the aid of ultrasound a quantity of powdered
tablets containing 5 mg of Repaglinide with 15 mL of
methanol. Dilute to 50 mL, filter (a 0.45-J.Im nylon filter is
suitable) and use the filtrate.
(2) 0.01% wlv of repaglinide BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Mercksilica gel 60 F254

plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 25 !'L of each solution.

(d) Develop the plate to 5 cm.

(e) Afterremoval of the plate, dryin airand examine under
ultraviolet light (254 nm):

MOBILE PHASE

25 volumes of methanol, 30 volumes of totuene and
45 volwnes of dUhtoromethane.

CONFIRMAnON

The principal spot in the chromatogram obtained with
solution (I) is similar in positionand size to that in the
chromatogram obtainedwith solution (2).
B. In the AssaYJ the retention time of the principal peakin
the chromatogram obtainedwith solution (1) is similar to
that of the peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Complywith the dissolution test for tablets and capsulesJ

Appendix XII Bl.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute,

(b) Use 900 mL of O.IM hydrochlori< acid, at a temperature of
37°, as the medium.

PROCEDURE

(I) After 30 minutes withdraw a sample of the medium and
filter (a 0.45-l'm Millex LCR PTFE filter is suitable).
Use the filtered medium, diluted with the dissolution
medium if necessary to producea solutionexpectedto
contain 0.00006% wlv of Repaglinide.

(2) 0.006% wlv of repaglinide BPCRS in methand. Dilute
1 volume to 100 volumeswith the medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with end-capped oc:tade<y/silyl si1i<a gelfor chromatography
(10 I'm) (Nucleosil CI8 is suitable).

Repaglinide Preparations 111-1275

(b) Use isoctatic elutionand the mobilephasedescribed
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of 40°.

(e) Use fluorimetric detectionwith an excitation wavelength
of 244 nm and an emissionwavelength of 348 nrn.

(I) Inject 20 I'L of each solution.

MOBILE PHASE

11 volumes of methanol, 40 volumes ofO.OlM potassium
dihydrogen ortlwphosphate adjusted to pH 2.3 with
onhophosphom acidand 49 volumes of autonitrile.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
wirh solution (2») the symmenyfactor of the peakdue to
repaglinide is between0.8 and 1.8.

DETER&lINATION OF CONTENT

Calculate the total content of repaglinide, C27H3~204' in
the medium from the chromatograms obtained and using the
declared content of C2,H,oN20" in repagh·mae BPCRS.

LIMITS

The amount of repaglinide released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions, protected from
light and prepared in a mixture of equal volumes of
aalOnitri/e RI and mobile phase A (solution A).

(I) Shake a quantity of the powdered tablets containing 5 mg
of Repaglinide in 2 mL of water. Add 10 mL of solution A,
mix with the aid of ultrasound and dilute to 20 mL.
Centrifuge and use the supernatant liquid.
(2) Dilute I volumeof solution (I) to 100 volumes. Further
dilute I volume of this solution to 5 volumes.
(3) Dilute I volume of repaglim"de impurity standard
solution BPCRS to 10 volumes withsolutionA.
(4) 0.1 % wlv of repaglinidefor system suitabi1i!JI BPCRS.

CHROMATOGRAPHIC CONDITiONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-eapped extra-dense bonded octylsilyl si1i<a gelfor
chromatography (5 I'm) (Zorbax Eclipse XDB C8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rateof 1.5 mL per minute.
(d) Use a column temperature of 40°.

(e) Use detection wavelengths of21O urn and 240 urn.

(I) Inject 20 I'L of each solution.

MOBILE PHASE

Mabile phaseA 0.02M potassium dihydrogen orthaphasphate
adjusted to pH 2.9 with ortIwphasphoric acid.
Mabile phaseB aatonitrile RI.

Time (MInutes) MobUe phase A Mobile phase B Comment
("/0 v/v) (% ,Iv)

ll-4 75 25 isccratic

4-30 75450 25-->50 linear gmdient

3ll-40 50 50 isocratic

40-41 50-->75 50-->25 linear gradient

41-50 75 25 re-equilibrnrion
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When the chromatograms arerecorded underthe prescribed
conditions, the relative retentions with reference to
repaglinide (retention time about 24 minutes) are:
Impurity A, about 0.1; impurity B, about 0.4; impurity C,
about 0.6; impurity 1, about 1.05; and impurity D,
about 1.6.

SYSTEM SUITABILITY

The test is not valid unless:
Al 210nm
in the chromatogram obtained with solution (2), the signal to
noise ratio of the peak due to repaglinide is at least 40;
A,UO nm
in the chromatogram obtainedwith solution (3), the resolution
between the peaks due to repaglinide and impurity 1 is
at least 1.8.

LIMITS

Al 2/0 nm
Identify any peak corresponding to impurity C in the
chromatogram obtained with solution (1), using the
chromatogram obtained with solution (4), and multiply the
area of this peak by a correction factor of 2.2.

In the chromatogram obtained with solution (1):
the area of any peak corresponding to impurity C is not
greater than 2.5 times the area of the peakin the
chromatogram obtained with solution (2) (0.5%).

A,UOnm
Identify anypeak corresponding to impurities A and B in the
chromatogram obtained with. solution (1), using the
chromatogram obtained with solution (4), and multiply the
areas of thesepeak by a correction factor of: 0.6 and 0.7
respectively.
In the chromatogram obtainedwith solution (1):

the area of any peakcorresponding to impurity A is not
greater than 2.5 times the area of the peakin the
chromatogram obtained with solution (2) (0.5%);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtainedwith
solution (2) (0.2%).

Disregard any peakwith an area less thanhalf the area of the
principal peak in the chromatogram obtainedwith solution
(2) (0.1%).

The sum of all impurities, includingimpurity C, is not
greater than 1.0%.

Uniformity of content
Repaglinide Tablets containing less than 2 mg and/orless
than 2%w/w of Repaglinide comply with the requirements
statedunderTablets. using the followingmethod of analysis.
Carry OUI the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) To one tablet add 3 mL of the mobile phase, mix with
the aid of ultrasound and shake for 15 minutes. Dilute to
5 mL with mobile phase and filter (a 0.45-~m Millex LCR
PTFE filter is suitable). Dilute the filtrate, if necessary, with
mobile phase to produce a solution containing the equivalent
of 0.01% wlv ofrepaglinide.

(2) 0.1% wlv of repaglinide BPCRS in methanol. Dilute
1 volume to 10 volumeswith the mobile phase.
(3) Dilute 1 volume of repaglinide impurit;y standard
,oIution BPCRS to 10 volumes with the mobile phase.

2022

CHROMATOGRAPinc CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped extra-dense bonded ociyisilyl silica gelfor
chromatography (5 urn) (Zorbax Eclipse XDB C8 is suitable).

(b) Use isocratic elutionand the mobilephase described
below.

(c) Use a flow rate of 1 mLper minute.

(d) Use a column temperature of 450
•

(e) Use a detection wavelength of242 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

25 volumes of 0.007M potassium dihydrogen orthophosphate
adjusted to pH 2.5 with orthophosphoric acidand 75 volumes
of methanol.
When the chromatograms are recorded under the prescribed
conditions, the retention time of repaglinide is about
6 minutes.

SYSTEM SUITABIUTy

The test is not valid unless, in the chromatogram obtained
with solution(3), the resolution between impurity 1 and
repaglin.ide is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of repaglinide, C"H,oN20" in the
tablets from the chromatograms obtained andusingthe
declared content of C2,H,oN20. in repaglinide BPCRS.

ASSAY
For tablets containing the equioalent 0/ less than 2 mg
antUor less than 2% w1w ofRepaglinide
Use the average of the individual results detennined in the
test for Unifonnityof content.

For tablets containing the equifJalent 0/2 mg or more
and 2% uVwor more of Repaglinide
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Add 75 mL of the mobile phase to 10 whole tablets, mix
with the aid of ultrasound and shake for 15 minutes. Dilute
to 100 mL with mobile phase and filter (a 0.45-~ Millex
LCR PTFE filter is suitable). Further dilute this solution, if
necessary, with the mobile phase to produce a solution
containing 0.01 % wlv of Repaglinide.

(2) 0.1 % wlv of repaglinide BPCRS in methanol. Dilute
1 volume to 10 volumes with the mobilephase.
(3) Dilute I volume of repaglinide impurity'tandard
solution BPCRS to 10 volumeswith solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Uniformity
of contentmay be used.

SYSTEM SUiTABIl.,ITY

The test is not valid unless, in the chromatogram obtained
with solution(3), the resolution betweenimpurity 1 and
repag1inide is at least 2.0.

DETERMINATION OF CONTENT

Calculate the contentof repaglinide, C27H3~204.l in the
tablets from the chromatograms obtained andusingthe
declared content of C2,H,oN20. in repagh'nide BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listedunderRepaglinide and:
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I. 2-ethoxy-4-(2-{(IS)-I-[2-(pyrolidin-I-yl)phenylj -2
phenylethylaminol-2-oxoethyI)benzoic acid.

Ribavirin Powder for Nebuliser Solution
Ribavirin NebuliserSolution

Action and use
Antiviral (Hepatitis C, respiratory syncytial virus).

DEFINITION
Ribavirin Powderfor Nebuliser Solution consistsof Ribavirin
with or withoutexcipients. It is supplied in a sealedcontainer
and it is reconstituted with an appropriate liquid in
accordance with the manufacturer's instructions to obtaina
nebuliser solutionintendedto be converted into aerosols by a
nebuliser.
The contents of thesealed container comply wi,h th» requirements
stated underPreparations for Inhalation and with thefolkJwjng
requirements.

Content ofribavirin, CsH12N"Os
95.010 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-klyer chromallJgraphy,
Appendix ill A, using sr7ita gelas the coating substance and a
mixture of 20 volwnes of O.IM ammonium chloride and
90 volumes of acellJnitrife as the mobile phase. Apply
separately to the plate 10 J.lL of each of two solutions in waur
containing (I) 1% w/v Ribavirin and (2) 1% wlv of
rWavirin BPGRS. Afterremoval of the plate)allow the spot'S
[0 dryin airfor 15 minutes and spray the plate withmixture
of 0.5 mL of anisa/dehyde, 0.5 mL of su/juri< acid, 0.1 mL of
glacial ace"c acidand 9 mL of ethanol (96%). Heat the plate
at J05° for 40 minutes. The principal spot in the
chromatogram obtained with solution (1) is similar in
position) colourand size ro that in the chromatogram
obtained withsolution (2).
B. In the Assay the retention time of the principal peakin
the chromatogram obtained with solution (J) is similar to
thatof the principal peakin the chromatogram obtained with
solution (2).

Related substances
Carry out the method for IUjuid chromatagraphy,
Appendix ill D, using two solutions of the contentsof the
container in the mobilephase containing (1) 0.050% wlv and
(2) 0.000125% wlv of Ribavirin respectively. Solution (3)
contains 0.050% wlv of ribavirin impurity standard BPCRS in
the mobile phase.
The chromatographic procedure may be carried out using
(a) a stainless steel column (10 cm x 7.8 mm) packed with
a strongcation-exchange resinof sulfonated, cross-linked
slJl1"ne.<Jivinyfbenzene C01H>/ymer in the hydrogen fonn (7 to
11 1lIIl) (Aminex HPAH is suitable) and maintained at 40°,
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(b) wateradjusted to pH 2.5 with sulfune acidas the mobile
phase with a flow rate of 1 mL pee minuteand (c) a
detection wavelength of 207 nm. Inject separately 10 ul, of
each solution. For solution (I) allow the chromatography to
proceed for ten times the retention timeof the principal
peak.

The test is not valid unless the symmetry factor for the
principal peak in the chromatogram obtained with solution
(I) is at least 0.7 and not more than 1.5 and unless the
chromatogram obtainedwith solution (3) closely resembles
the reference chromatogram supplied with ribafJirin
impurity standard BPCRS.

In the chromatogram obtained withsolution (1) the areaof
any secondary peak is not greater thanthatof the principal
peakin the chromatogram obtained withsolution(2)
(0.25%) and the sum of the areas of anysuch peaksis not
greater than 4 times the area of the principal peak in the
chromatogram obtainedwith solution (2) (1%).

ASSAY
Carry out the method for IUjuid chromallJgraphy,
Appendixill D, using the following solutions in the mobile
phase. For solution (1) reconstitute the contentsof one
container as instructed on the label using an accurately
measured volume of diluent) dilute a suitable volumeof the
solution to 200 volumes with the mobilephase to producea
solution containing 0.10% wlv of Ribavirin; mix and dilute
5 volumes of the resulting solution to 20 volumes with the
mobile phase. Solution (2) contains 0.0025% wlv of
ribavirin BPCRS.
The chromatographic procedure descnbed underRelated
substances may be used.
Calculate the content of CsH 12N40j in the container using
the declared content of CsH12N40j in riba1Jirin BPCRS.

Rifampicin Capsules
Action and use
Rifamycin antituberculosis drug.

DEFINmON
Rifampicin CapsulescontainRifampicin.
Thecapsules comply with therequirements statedunder Capsules
and with thefollowing requirements,

Content of rifampicin, C43HsaN"4012
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the contents of the capsules
containing 0.J5 g of Rifampicin with 5 mL of chloroform)
fillerand evaporate the filtrate to dryness. The infrared
absorption spectrum of the residue) Appendix II A, is
concordant with the referencespccman of rifampicin (RS 3/2).
B. The fight absorption, Appendix II B, in the range 220 to
500 run of the final solution obtained in the Assay exhibits
four maxima, at 237) 254) 334 and 475 nm.

TESTS
Dlssoludon
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution UStfor tablets andcapsuks,
Appendix XlI B I.
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TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.

(b) Use 900 mL of O.IM hydrochloric acid, at a temperature of
37°, as the medium.

PROCEDURE

After 45 minuteswithdraw a 10 mL sample of the medium
and filter..Measure the absorbance of the filtered sample,
diluted if necessary with O.IM hydrochloric acid, at the
maximum al336 urn, Appendix ITB, using O.IM hydrochloric
acid in me reference cell.

DETERMINATION OF CONTENT

Calculate the totalcontentof rifampicin, COH5SN"Ol2.1 in
the medium laking 263 as the value of A(l %, 1 em) at the
maximum at 336 run.
Related substances
Carryout the method for liquid chromarography,
Appendix III D, using the following solutions prepared in the
solvent mixture described below. To 10 volumes of Q

21.01% wlv solution of citric addadd 23 volumes of a
13.61 % wlv solution of porassium dihydrogen orthophosphare.
77 volumes of a 17.42%wlv solutionof dipotassium hydrogen
orthophosphate) 250 volwnes of acetonitrile and 640 volumes of
waterand mix. Prepare the solutions immediately before use.
(I) Shake a quantity of the contents of the capsules
containing 20 mg of Rifampicin wilh 10 mL of acetonitrile,
centrifuge and dilute 5 mL of the clear supernatant liquid to
50 mL with the solventmixture.
(2) Dilute I volume of solution (I) 10 100 volumes.

(3) 0.00080% wlv of rifampicin quinone EPCRS.
(4) 0.00030% wlv of rifampicin N-oxide BPCRS.
(5) 0.00010% wlv of 3-fonnylrifamycin SV BPCRS.
(6) Dilute 1 volume of solution (3) 10 4 volumes and mix
1 volume of the resulting solution with 1 volume of
solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with oay/si(yl sitka gd for chroma.,grophy (5 ~m) (partisil C8
is suitable).
(b) Use isocratic elutionand the mobile phase described
below.

(c) Use a flow rate of 1.5 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 urn.

(I) Inject 20 ~L of each solution.

(g) For solution (I) allow the chromatography 10 proceed for
at least3 times the retention timeof the peakdue to
rifampicin.

MOBILE PHASE

35 volumes of aatonitrile and 65 volumes of a solution
containing 0.1% vlv of orthophosphon'c add, 0.19%w/v of
sodium perchlorate, 0.59%.wlv of citn·c acidand 2.09%w/v of
potassium dihydrogen onhophosphate.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution(6), the resolution factor between the two
principal peaks is at least 4.0. Ifnecessary, adjust the
concentration of acetonitrile in themobile phase.

LI;\UTS

In the chromatogram obtained withsolution (I):
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the area of any'peak corresponding to rifampicin quinoneis
not greater than the area of theprincipal peak in the
chromatogram obtained with solution (3) (4%);
the area of anypeak corresponding ro rifampicin N-oxide is
not greater than the area of the principal peak in the
chromatogram obtained withsolution (4) (1.5%);
the area of anypeak corresponding to 3-formylrifamycin SV
is not greater than the area of theprincipal peakin the
chromatogram obtained with solution (5) (0.5%);
the area of anyothersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (1%).

ASSAY
Shake a quantity of the mixed contents of 20 capsules
containing 0.1 g of Rifampicin with 80 mL of methanol, add
sufficient methanol to produce 100 mL andfilter. Dilute
2 mL of the filtrate 10 100 mL with phosphare buffer pH 7.4
and measure the absorbance of the resulting solution at the
maximum at 475 DID, Appendix IT B. Calculate the content
of C.,H,.N.OI 2 laking 187 as the value of A(I %, I em) at
475 urn.

Rifampicin Oral Suspension
Action and use
Rifamycin antituberculosis drug.

DEFINITION
Rifampicin Oral Suspension is a suspension of Rifampicin in
powder of suitable fineness in a suitable flavoured vehicle,
The oral suspension complies with therequirements SUIted under
OralLOjmds and wirlt thefollowing requirements.

Content of rifampicin, C43HssN'4012
90.0 10 110.0% of the staled amount.

IDENTIFICATION
To a quantity containiag 0.1 g of Rifampicin add 30 mL of
water and shake with two 50 mL quantities of chlar%nn.
Dry the combined extracts with anhydrous sodium sulfate, filter
and evaporate the filtrate to dryness at a temperature not
exceeding 70°. The residue, after washing with 1 mL of ether
and drying at 70°, complies with the following tests.
A. The infrared absorption spectrum, Appendix ITA, is
concordant with the reference spectrum of rifampicin (RS 312).
B. Dissolve 10 mg of the residue in 10 mL of methanol and
dilute 2 mL to 100 mL with plwsphare buffer pH 7.4.
The light absorption of the resulting solation, Appendix ITBJ

in the range 240 to 500 run exhibits three maxima, at 254,
334 and 475 urn.

TESTS
Acidity
pH, 4.2 to 4.8, Appendix V L.

Related substances
Carry our the method for liquid chromarogrophy,
Appendix ill D, using the following solutions prepared in the
solvent mixture described below.To 10 volumes of a
21.01 % wlv solution of citric acidadd 23 volumes of a
13.61 % wlv solution of porassium dihydrogen onhophosphare,
77 volumes ofa 17.42% wlv solution of dipotassium hydrogen
onhophosphare, 250 volumes of aceumittile and 640 volumes of
water and mix. Prepare the solutions immediately before use.
(1) Add 5 mL of water to a quantity of the oral suspension
containing 20 mg of Rifampicin and extract with four 10-mL

j
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quantities of dichloromethane, filter the combined extracts and
evaporate to dryness at a temperature not exceeding 40°.
Dissolve the .residue in 10 mL of acelonim7e and dilute 5 !PaL
of the solution to 50 mL with the solventmixture.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.00030% wlv of rifampicin quinone EPCRS.
(4) 0.00020% wlv of rifampicin N-<>Xide BPCRS.

(5) 0.0010% wlv of 310rmylrifamycin SV BPCRS.
(6) Dilute I volume of solution (3) to 1.5 volumes and mix
1 volume of the resulting solution with I volume of
solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with octy/si/yl silica gelfor chromawgraphy (5 um) (Partisil C8
is suitable).

(b) Use Isocreric elution and the mobile phase described
below.

(e) Use a Bow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 om.

(I) Inject 20 ~L of each solution.

(g) For solution (1) allow the chromatography to proceed for
at least 3~times the retention time of the peak due to
rifampicin.

MOBILE PHASE

35 volumes of acetonitrile and 65 volumes of a solution
containing 0.1% v/v of orthophosphoric add, 0.19% wlv of
sodium perchlorate, 0.59% wlv of citric acidand 2.09% wlv of
potassium dihydrogen orthophosphate.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (6), the resolution factor between the two
principal peaks is at least 4.0. Ifnecessary, adjust the
concentration of acetonitrile in the mobile phase.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to rifampicin quinone is
not greater than the area of the principal peak in the
chromatogram obtained with solution (3) (1.5%);

the area of any peak corresponding to rifampicin N-oxide is
not greater than the area of the principal peak in the
chromatogram obtained with solution (4) (1%);

the area of any peak corresponding to 3-formylrifamycin SV
is not greater than the area of the principal peak in the
chromatogram obtained with solution (5) (5%);

the area of any other secondary peak is not greater than the
area of me principal peak in the chromatogram obtained with
solution (2) (I %).

Disregard any peaks eluting before the peak due to rifampicin
quinone.

ASSAY
Dilute a weighed quantity containing 0.4·g of Rifampicin to
500 mL with methanol) mix thoroughly) dilute 2 mL to
100 mL with phosphate buffer pH 7.4 and measure the
absorbance of the resulting solution at the maximum at
475 nm, Appendix Il B. Calculate the content of
C.,H,sN.O 12 taking 187 as the value of A(I %, I cm) at
475 nm. Determine the weight per mL of the oral suspension,
Appendix V G) and calculate the content of C.nHssN'4012)
weight in volume.

Rifaximin Preparations 111-1279

Rifaximin Tablets
Action and use
Antibacterial; treatment of infective diarrhoea.

DEFINITION
Rifaximin Tablets contain Rifaximin.

The tablets complywith the requirements statedunder Tablets and
with thefollowing requirements.

Content of rlfaxhnln, C4~S1N3011
95.0 to 105.0% of the stated amount.

IDENTIFICATION
In the Assay) record the UV spectrum of the principal peak
in the chromatograms obtained with solutions (I) and (2)
with a diode array detector in the range of 210 to 400 nm:

.the UV spectrum of the principal peak in the chromatogram
obtained with solution (1) is similar to that of the peak in the
chromatogram obtained with solution (2);

the retention time of the principal peak in the chromatogram
obtained with solution (1) is similar to that of the peak in the
chromatogram obtained with solution (2).

TESTS
Dissolution
Comply with the dissolution testfur tablets and capsules,
Appendix xn Bl.

Solution A Dissolve 13.6 g of sodium acetate in 800 mL
water, add 6 mL ofglacial acetic acidand dilute to 1000 mL
using water. Add 2 g of sodium laurylsulfate and mix.

TEST CONDITIONS

(a) Use Apparatus 2) rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of solution A, at a temperature of 37°) as
the medium.

PROCEDURE

(1) After 60 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample) suitably diluted
with the dissolution medium if necessary) to produce a
solution expected to contain 0.02% wlv of Rifaximin, at the
maximum at 290 nm, Appendix Il B) using dissolution
medium in the reference cell.

(2) Measure the absorbance of a 0.02% wlv solution of
rifaximin EPCRS in the dissolution medium using dissolution
medium in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of rjfaximin, C43HnN301h in the
medium from the absorbances obtained and using the
declared content of C43H51N30U in rijaximin EPCRS.

LIMITS

The amount of rifaximin released is not less than 70% (Q) of
the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix m D) using the following solutions in the mobile
phase.

(I) Disperse a quantity of the powdered tablets containing
0.25 g of Rifaximin with the mobile phase. Dilute to 50 mL
and filter through a 0.45-~m lilter (Whatman GF-C lilter is
suitable).

(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.125% wlv of rifaximin for system suitaln1ity EPCRS.
(4) Dilute I volume of solution (2) to 5 volumes.
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Phfor _

DEFINITION
Tabletscontaining Riociguat (3078), for human use.
They comply with rhe monograph Tablets (0478) and rhe
following adduional requirements.

Content
95.0 per cent to 105.0 per cent of the content of riociguat
(C,oH••FN.O,) stated on the label.

IDENTIFICATION
A. Record the UV spectrum of the principal peak in the
chromatograms obtained with the solutions used in the assay,
witha diode array detector in the range of 210-400 om.
Results The UV spectrum of the principal peak in the
chromatogram obtained with the test solution is similar to
the UV spectrum of the principal peakin the chromatogram
obtained withreference solution (a).
B. Examine the chromatograms obtained in the assay.
ResuJrs The principal peak in the chromatogram obtained
with the test solutionis similar in retention timeandsize to
the principal peakin the chromatogram obtained with
reference solution (a).

TESTS
Proua rhe solulions from lighr throughou' the rests.

Related substances
Liquid chromatography (2.2.29).

Sotudon A Mix about 5.5 mL of plwsplw,;c acid Rand
1000 mL of waterfor chromatography R and adjust to pH 1.6
with phosplwric acid R.
Solve.. mIXru.. aceroniaile R, solution A (20:80 VIV).
Test solution To an appropriate number of tablets (at least
5) add a volumeof the solvent mixture equivalent to about
213 of the final volume. Shake for at least 15 minor sonicate
forat least30 min, until the tablets have disintegrated
completely. Dilute with the solventmixture to obtain a
concentration ofriociguat orO.l0 mglmI..., shake, centrifuge
and use the clearsupernatant.
Referenceso/urian (a) Dissolve 5.0 mg of rWcigua, CRS in
the solvent mixture using sonication and dilute to 50.0 mL
with the solvent mixture.
Referencesolurian (b) Dilute 1.0 mL of the test solution [0

100.0 niL with the solvent mixture. Dilute 2.0 mL of this
solution to 10.0 mL with the solvent mixture.
ReferencerolutWn (c) Dissolve 2 mg of riociguar for FP system
suitability CRS (containing impurities A and C) in the solvent
mixture usingsonication and dilute to 20 mL with the
solvent mixture.
Column:
- size: I=. 0.10 m, 0 = 4.6 mrn;

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with end-capped oaad«yisiiyi silica geljor chromatography
(5 urn) (Alltima CI8 is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(e) Use a flow rate of 1.4 mL per minute.

(d) Use a column temperature of 40'.

(e) Use a detection wavelength of 276 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 3 times the
retention timeof rifaximin.

MOBILE PHASE

37 volumes oCa 0.316% wlv solution of ammonium/annale,
adjusted to pH 7.2 using dilute ammonia RJ and 63 volumes
of a mixture of equal volumes of acetonitrile and methanol.
When the chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference to rifaximin
(retention time about 12 minutes) are: impurities D and H J

about 0.7.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peakdue to
impurities D and H and the peakdue to rifaximin is
at least3.0.

UMITS

In the chromatogram obtained with solution (I):

the area of anypeakcorresponding to impurities D and H is
not greater thanthe area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);

the area of anyothersecondary peak is not greater than twice
the area of the principal peakin the chromatogram obtained
with solution (4) (0.2%);

the sum of the areas of any sWJndary peaks is not greater than
3 timesthe area of the principal peakin the chromatogram
obtained with solution (2) (I.5%).

Disregard anypeakwith an area less thanthe area of the
principal peak in the chromatogram obtained withsolution
(4) (0.1%).

Water
The tablets contain not more than 8.0% w/w of water,
Appendix IX C, Method I. Use 0.1 g.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromarography, Appendix ill D, using the following
solutions in the mobile phase.
(I) Shake a portion of the powdered tablets containing 0.5 g
of Rifaximln withmobilephaseand dilute to 100 mL. Filter,
and dilute the filtrate to produce a solution containing
0.004% wlv of Rifaximin.

(2) 0.004% wlv of ,;faximinBPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions under the Related
substances maybe used.

DETERMINATION OF CONTENT

Calculate the contentof C43H51N301h in the tablets from
the chromatograms obtained and using the declared content
of C"H51N, OIl in ,;faximinBPCRS.

IMPURITIES •
The impurities limited by the requirements of this
monograph include those listed underRifaxhnin.

Riociguat Tablets
(Ph. Bur. monograph 3079)

Action and use
Guanylate cyclase stimulator; treatment of pulmonary
hypertension.

**** ** *
*****
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- stationary phase: end-capped octade<:y/si/yl silica gelfor
chromatagraphy R (3.5 urn);

- temperature: 40 "C.

Mobilephase acetonitrile Rl, solution A (23:77 VIV).

Flow rate 2.0 mUmin.

Detection Spectrophotometer at 210 run.

Injection 5 JAL of the test solution and,reference
solutions (b) and (c).

Run time 4 times the retention time ofriodguat.

Identification 0/impurities Use the chromatogram supplied
with rWciguat for FP system suitabilityCRS and the
chromatogram obtained with reference solution (c) to identify
me peaks due to impurities A and C.

Relative retention With reference to rioclguat (retention
time = about 3 min): impurity A = about 0.7;
impurity C = about 2.4.

System suitability Reference solution (e):
- resolution: minimum 5.0 between the peaks due to

impurity A and riociguat,

Calculation 0/percentage contents:
- for each impurity) use the concentration of riociguat in

reference solution (b).
c.

Limits: ~~

- unspecified impun"ties: for each impurity, maximum
0.2 per cent;

- total: maximum 0.3 per cent;
- repom"ng threshold: 0.1 per cent; disregard the peak due to

impurity C.

Dissolution (2.9.3, APParatus 2)
The tablets complywith the test and the acceptance ctiterion
described below, unless olheroJise justifiedand authorised.
Dissolution medium Dissolve 4.75 g of citric acid
mtmohydrate Rand 27.74 g of disadium hydrogen phosphate
dihydrate R in waterR, add I L of a IO W'L solution of sodium
laurilsul/ate R and dilute to 10 L with waterR; adjust to
pH 6.8 with a solution of sadium hydroxide R or phosphoric
acid R. Use 900 mL of the medium.

Rotationspeed 75 r/min.

Time 30 min"

Analysis Liquid chromatography (2.2.29).

Test solutions The samples withdrawn from the dissolution
vessel and filtered"

Reference solution Dissolve 55.6 mg of riocigrtal CRS in
methanolR and dilute to 100.0 mL with the same solvent.
Dilute 5.0 mL of the solution to 100.0 mL with methanolR.
Dilute a suitable volume of this solution with the dissolution
medium to obtain a concentration of riociguat corresponding
to the theoretical concentration of riociguat in the test
solution, based on the labelled content of the tablets.

Column:
- size: 1= 0.06 m, 0 = 4.6 mrn;
- statitmary phase: base-deaaioased end-capped octadecylsilyl

siJi<a gelfor chromawgraphy R (5 um);
- temperature: 40°C. .

Mobile phase Mix 45 volumes of acetonitrile Rand
55 volumes of a 1.54 gIL solution of ammonium autate R
previously adjusted to pH 4.0 with glaciol acetic acid R.

Flow rate 2.3 mUmin.

Deteaion Spectrophotometer at 326 om.

Inieaion 100 IlL.
Run time Twice the retention time of riociguat.

Riociguat Preparations 111-1281

Retention time Riociguat = about I min.

System suitability Reference solution:
- repeatability: maximum relative standard deviation of

1.0 per cent determined on 6 injections.

Calculate the amount of dissolved riociguat (C2oHI9FNS02),
expressed as a percentage of the content stated on the label,
taking into account the assigned content of riociguat CRS.
Acceptance cntenon:
- Q = 80 per cent after 30 min.

ASSAY
Liquid chromatography (2.2.29) as described in the test for
related substances with the following modifications.

Injection Test solution and reference solution (a).

System suitability Reference solution (a):
- repeatability: maximum relative standard deviation of

1.0 per cent determined on 6 injections.

Calculate the percentage content of riociguat
(~oHI9FN802) taking into account the assigned content of
riociguat CRS.

IMPURITIES
Otherdetectable impurities (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph): A, C, D.

A. methyl [4,6-diamino-2-[I-[(2-fluotOphenyl)methyl]-IH
pyrazolo[3,4-b]pyridin-3-yl]pyrimidin-5-yl]carbamate,

~ N;:J~OCH'

6'",..1- 0
F ,"":: N NH

N I
=- CH3

N~

C. methyl [4-amino-2-[I-[(2-fluotOpbenyl)methyl]-IH
pyrazolo[3,4-b]pyridin-3-yl]-6-(methylamino)pyrimidin-5
yl](methyl)carbamate,

D. propan-z-yl [4,6-diamino-2-[I-[(2-fluorophenyl)methyl]
IH-pyrarolo[3,4-b]pyridin-3-yl]pyrimidin-5-yl](methyl)
carbamate.

_____________________ PhE"
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Risedronate Sodium Tablets
Action and use
Bisphosphonate; treatment of osteoporosis, Paget's disease.

DEFINITION
Risedronate Sodium TabletscontainRisedronate Sodium
2.5-Hydrate.

The tablets comply with the requirements slatedunder Tablets and
Wlih thefollowing requirements.

Content of anhydrous rlsedronate sodium,
C,HlONNaO,P,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shakea quantity of the powdered tablets containing 25 mg
of anhydrous risedronate sodium with 10 mL of waterand
filter (a 0.45-~m nylon filter is suitable). Mix the filtrate with
10 mL OrO.2M copper(ll) chloride and allow to stand for
10 minutes. Add 2 mL of ethanol to this solution,mixand
allow to stand for 1 hour (a precipitate is produced). Filter
the suspension through a Whatman No. 1 filter and wash the
precipitate with 10 mL of ethanol, discarding the washings
and allow the residue to dry in ale. The infrared absorption
spectrum of the dried residue,Appendix II A, is concordant
with the reference spectrum of anhydrous risedronate sodium
(RS 498).

TESTS
Dissolution
Complywith the requirements in the dissolution lestfor tablets
and capsules, Appendix XII HI.

TEST CONDITiONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 500 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with water if
necessary, to produce a solution containing 0.001% wlv of
anhydrous risedronate sodium.
(2) 0.0012% wlv or risedronate sodium 2.5-hydrate BPCRS in
water.
(3) 0.00015% wlv or riswronate impurity B BPCRS and
0.005% wlv or tisednmate sodium 2.5-hydrate BPCRS in the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 cm x 4.0 mm) packed
with anion exchange resin (10 um) (Dionex Ionpac AS7 is
suitable).

(b) Use isocratic elution and themobile phase described
below.
(c) Use a flow rate of 0.8 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 263 nm.

(I) Inject 20 ul, of each solution.

MOBILB PHASE

0.18% w/v solution of disodium Mttau adjusted to pH 9.5
with 1M sodium hydroxide.

2022

SYSTEM SUlTABlilTY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
risedronate and impurity E is at least 1.5.

DETERMINATION OF CONTENT

Calculate the total content of anhydrous risedronate sodium,
C7HIONNa07P2J in the medium from the chromatograms
obtainedand using the declared content of ~HICJ~Na07P2'
in tisedrotuue sodium 2.5-hydrate BPCRS.

LIMITS

The amount of anhydrous risedronate sodium released is not
less than 75% (Q) of the stated amount.

Related substances
A. Carry out the method fer liquidchromatography,
Appendix ill D) using the following solutions. Prepare and
store all solutions in plastic containers.
Solution A Dissolve 0.410 g of sodium <detate, 1.1 g of
dipotassium hydrogen phosphate and 1.1 g of
tetrabutylammtmium dihydrogen phosphate in 900 mL or water.
Adjust 10 pH 1.5 with 1M sodium hydroxide, and dilute to
1000 mL with water.
(1) To a quanthy or the powdered tablets containing 25 mg
or anhydrous risedronate sodium, add 10 mL of the mobile
phaseand swirl for 10 minutesin a water-bath at 30° and
filler (a nylon 0.45-~m filter is suitable).

(2) Dilute I volume of solution (I) to 100 volumes with the
mobilephase. Dilute 1 volume of this solution to 10 volumes
with the mobilephase.
(3) 0.00I % wlv solution of tisedronate impurity B EPCRS and
0.00115% wlv of risedronate sodium 2.5-hydrate BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-eapped ocsodecylsilyl silica gd for chromatography
(3 um) (Lona C 18 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of Lu mL per minute.
(d) Use a column temperature or 40'.

(e) Use a detection wavelength or 263 nm.

(I) Inject 20 ~L or each solution.

(g) Allow the chromatography 10 proceed for twice the ron
time of risedronate,

MOBILE PHASB

10 volumes of acetonitrile and 90 volumes of solution A.
When the chromatograms arerecorded under the prescribed
conditions) the relative retention withreference to risedronare
(retention time of about 16 minutes) of impurity E is
about 0.9.

SYSTEM SUITABIUTY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurity E and risedronate is at least 3.0.

UMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than twice the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);
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the sum of the areas of all secondary peaks is not greater than
4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.4%).

Disregard any peak with an area less than the area of me
principal peak in the chromatogram obtained with solution
(2) (0.1%).

B. Carryout the method for liquid chromatography,
Appendix. III D, using the following solutions. Prepare and
store a/Isolutions in plastic containers.
Solution A Dissolve 0.41 g of sodium edetate, 1.7 g of
dipotassium hydrogen phosphate and 1.7 g of
tetrabutylammonium dihydrogen phosphate in 900 mL of water.
Adjust to pH 7.5 with 1Msodium hydroxide, and dilute to
1000 mL with water.
(J) To a quantity of the powdered tablets containing 25 mg
of anhydrous rised.ronate sodium, add 10 mL of the mobile
phase and swirl for 5 to 10 minutes in a water-bath at 30°
and filter (a nylon 0.45-~m filter is suitable).

(2) Dilute 1 volume of solution (1) to 50 volumes with me
mobile phase.Dilute 1 volume of thissolution to 10 volumes
with the mobile phase.
(3) 0.000115% wlv of risedronate sodium 2.S-hydrate BPCRS
and 0.00075% wlv of risedronate impuniyA EPCRS in me
mobile ph~je.

(4) Dissolve 0.1 g of sodium thloride in the mobile phase and
dilute to 10 mL with the mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-capped o<tadecylsi!YI sitka gelfor chromatography
(3 pm) (Luna C18 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flowrateof 1.0 mL perminute.
(d) Use a column tempernture of 40".

(e) Use a detection wavelength of263nm.

(I) Inject 20 ~L of each solution.

(g) Allow me chromatography to proceed for 8 times me
retention time of risedronate.

MOBILE PHASE

25 volumes of aceumiuile and 75 volumes of solutionA.
When the chromatograms arerecorded underthe prescribed
conditions, the relative retention withreference to risedronate
(retention time of about 4 minutes) of impurity A is
about 2.2.

LIMITS

In the chromatogram obtained with solution (1):
the area of anypeak corresponding to impurity A is not
greater than 0.5 times the area of the peakdue to risedronate
in me chromatogram obtained with solution (3) (0.15%);

the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of me areas of all secondary peaks is not greater than
twice the area of theprincipal peakin the chromatogram
obtained with solution (2) (0.4%).

Disregard any peakeluting before the peak. due to
risedronare, anypeakcorresponding to the peakobtained
with solution (4) and any peak with an area less man half me
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%).
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ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Mix with me aid of ultrasound 10 whole tablets with
150 mL of me mobile phase and dilute to 250 mL with me
mobile phase. Filter (a nylon 0.45-~ filter is suitable) and
dilute a volume of the filtrate, if necessary, with sufficient
mobile phase to produce a solutioncontaining 0.016% wlv
solution of anhydrous risedronate sodium.
(2) 0.018% wlv of risedronate sodium 2.5-hydrate BPCRS in
the mobile phase.
(3) 0.00075% wlv of risedronate impurity E EPCRS and
0.005% wlv of risedronate sodium 2.S-hydrate BPCRS in me
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The cluomatographic conditions described WIder Dissolution
may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to
risedronate and impurity E is at least 1.5.

DETERMINATION OF CONTENT

Calculate thecontentof C7HIONNa07P2, in the tablets
using the declared contentof C7HloNN"a07P2, in risedronate
sodium 2.S-hydrate BPCRS.

LABELliNG
The quantity of active ingredient is stated in terms of the
equivalent amountof tisedronic add.

IMPURITffiS
The impurities limited by the requirements of this
monograph include those listed underRisedronate Sodium
2.5-Hydrate.

Risperidone Oral Solution
Action and use
Dopamine D2 receptor antagonist; serotonin 5HT2 receptor
antagonist; neuroleptic.

DEFINITION
Risperidone Oral Solution is a solution of Risperidone in a
suitable vehicle.
The oralsolution complies with the requirements statedunder Oral
Liljuids and wi'h thefolWwing requirements.

Content of rtsperidone, C;nH27FN402
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out me ~emod for thin-layer chromalography,
Appendix ill A, using the following solutions in methanol.

(1) Dilute a volume of the oralsolution to contain
0.01% w/v of Risperidone.

(2) O.Olo/~wlv ofrisperidone BPCRS.

(3) 0.01% wlv each of risperidone BPCRS and trazodone
hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as me coating silica gelFm.
(b) Use me mobile phase as described below.

(c) Apply 20 J1L of each solution.

(d) Develop me plate to 15 cm.
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(e) After removal of the plate,dry in a current of airand
examine under ultraviolet light (254 nm).

MOBILE PHASE

3 volumes of glacial acetic acid, 5 volumes of water and
12 volumes of buum-l-ol.

SYSTEM SUlTABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained withsolution (2).
B. In the Assay, the principal peakin the chromatogram
obtained with solution (I) has the sameretention timeas the
principal peakin the chromatogram obtained wil:h
solution (2).

TESTS
Acldlty
pH, 2.0 to 4.0, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions prepared
immediately before use.
(I) Dilute a quantity of the oral solution with
O.lM hydrochlork add, if necessary, to contain 0.01 % wlv of
Risperidone.
(2) Dilute I volume of solution (I) to 200 volumes with
O. /M hydrochloric acid.
(3) Dilute I volume of solution (2) to 5 volumes with O. /M
hydrochlorit: add.
(4) 0.005% wlv of rispcni10ne impuniy standard BPCRS in
O.IM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with base-deaaivalCd octadecy1sily1 siJi<a gelfor chromatography
(5 urn) (Zorbax SB-CI8 is suitable).

(h) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 25 mL per minute. Equilibrate the
columnfor at least 30 minutes withmethanol at the end of
eachrun.
(d) Use an ambient column temperature,
(e) Use a detection wavelength of275 urn.

(f) inject 50 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.1 volumes of trijluoroaceric acid,
20 volumes of autonitn"le and 80 volumes of water, adjusting
the pH of the mixture to 3.0 with 135M ammonia.
Mobile phase B 0.1 volumes of trijluoroacetic acid,
39 volumes of methanol and 61 volumes of water, adjusting
the pH to 3.0 with 135M ammonia.

Time (tWnutes) Mobile phase A MobUe phase B Comment
rl. vJv) (0/.vlv)

Q-8 100 0 isoereuc

8-16 100.....0 0..... 100 linear gradient

16-20 0 100 socratic

20-21 0..... 100 100..... 0 linear gradient

21-30 100 0 re-equifibraticn
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When me chromatograms arerecorded under the prescribed
conditions the retention timesrelative to risperidone
(retention time about 11 minutes) are: impurity B, abouc 0.6;
impurity 2, about0.7 and impurity 1, about 1.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (4), the resolutron between impurity Band
impurity 2 is at least 1.5.

LIMITS

in the chromatogram obtained with solution (I):

th.e area of anypeakcorresponding to impurity 1 is not
greater than the area of theprincipal peakin the
chromatogram obtained withsolution (2) (0.5%);

the area of anypeakcorresponding to impurity 2 is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any otherseamdary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (3) (0.2%);

the sum of the areas of anysecondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1.0%).

Disregard anypeak withan area less than the area of the
principal peakin the chromatogram obtained with solution
(3) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Dilute a quantity of the oral solution with
O.IM hydrochlork acid, if necessary, to contain 0.01% w/v of
Risperidone and lilter through a 0.45-~m lilter.

(2) 0.01% wlv of rispcridonc BPCRS in O.IM hydrochlorit: add.
(3) 0.01% wlv of rispcridone impurity sUJndard BPCRS in
O.IM hydrochlorit: acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with base-deactiuaud octackcylsilyl silica gelfor chromatography
(5 ~m) (Zorbax SB-CI8 is suitable).

(h) Use isocratic elution and the mobile pbase described
below.

(c) Use a flow rate of 2.5 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 237 urn.

(I) Inject 50 ~L of each solution.

MOBILE PHASB

0.1 volumes of trifluoroacetk acid, 20 volumes of acetonitrile
and 80 volumes of wateradjusting the pH of the mixture to
3.0 with t35M ammonia.
When the chromatograms arerecorded under the prescribed
conditions the retention timesrelative to risperidone
(retention timeabout 10 minutes) are: impurity B, about
0.65, impurity 2, about 0.7 and impurity I, about 1.6.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolun"on between impurity 2 and
impurity B is at least 1.5.

DETERMIN~TION OF CONTENT

Calculate the totalcontentof risperidone, C23H21FN402, in
the medium from the chromatograms obtained andusing the
declared contentof C23H27FN...02 in risperidone BPCRS.
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IMPURITIES
The impurities limited by the requirements of this
monograph include impurity B, listed under Risperidoneand
the following:

I. cis-4-(6-ftuoro-l,2-benzoxazol-3-yl)-I-[2-(2-methyl-4-oxo
6,7,8,9-tetrahydro-4H-pyrido[I ,2-a]pyrimidin-3-yl)ethyl]
piperidine N-oxide hydrate

2. 3-(4-ftuoro-2-hydroxyphenyl)-I-[2-(2-methyl-4-oxo
6,7,8,9-tetrahydro-4H-pyrido[I ,2-a]pyrimidin-3-yl)ethyl]
1,2-diazabicyclo[2.2.2]oCl-2-en-l-ium iodide

Risperidone Tablets
Action and use
DopamineD2 receptor. antagonist; serotonin 5HT2 receptor
antagonist; neuroleptic.

DEFINITION
Risperidone Tablets contain Risperidone.
The tablets comply with the requirements statedunder Tablets and
with thefclb>wing requirements:

Content of risperidone, C2~27FN,,02
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-klyer chromawgraphy,
Appendixill A, using the following solutions in methanol.
(1) Disperse a quantity of powdered tablets containing 2 mg
of Risperidone in 15 mI.., mix with me aid of ultrasound and
dilute to 20 mL and filter.

(2) 0.01% wlv of risperidone BPCRS.
(3) 0.0 I% wlv each of nspendone BPCRS and trazocJone
hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFzY/.
(b) Use the mobile phase as described below.

(c) Apply 20 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate)dry it in a current of airand
examine under ultraviolet light (254 um).

MOBILE PHASE

3 volumesof glacial acetic acid, 5 volumes of wmer and
12 volumes of bwon-t-ol.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.
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CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained with solution(1) has the same retention time as the
principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Complywith the requirements in the dissoluu·on lestfor tablets
and capsules, Appendix xn B I.

TEST CONDITIONS

(3) Use Apparatus 2;, rotating the paddleat 50 revolutions
per minute.
(b) Use 500 mL of O.IM hydrochloric acid, at a temperature of
37°) as the medium.

PROCBDURE

Carry out the method for liquidchromawgraphy.
Appendix III D, using the following solutions.

•(1) After45 minuteswithdraw a sampleof the medium and
filter. Use the filtered medium) suitably dilutedwith
O.1M hydrochloric acidif necessary) expectedto contain
0.00005% wlv of Risperidone.

(2) 0.00005% wlv risperidone BPCRS in O.IM hydrochloric
acid.
(3) 0.005% wlv of risperidone impurity standard BPCRS in
O.IM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with base-deactivated actadecylsi/yl silica gelfor chromawgraphy
(5 um) (Zorbax SB-CI8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of 25 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 237 om.
(f) Inject 50 ~L of each solution.

MOBILE PHASE

0.1 volumes of tn'jluorocuetic acid, 20 volumesof aUlQnitrile
and 80 volumes of water, adjusting the pH of the mixtureto
3.0 with 135M ammonia.
When the chromatograms are recorded underthe prescribed
conditions the retention times relative to risperidone
(retention time about 10 minutes)are impurity 2) about
0.65) impurity B;, about 0.7 and impurity 1) about 1.6.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution betweenimpurity 2 and
impurity B is at least 1.5.

DETERi\UNATION OF CONTENT

Calculate the total content of risperidone, C23H27FN402J- in
the medium from the chromatograms obtained and using the
declared content of C23H27FN402 in risperidone BPCRS.

LIMITS

The amount of risperidone released is not less than75% (Q)
of the stated amount.
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Related substances
Carry out the method for liquid chromatography,
Appendix III D, usingthe following solutions prepared
inunediately before use.
(I) To a quantity of the powdered tablets containing 5 mg of
Risperidone add 10 mL of waterand mix with the aidof
ultrasound for 30 minutes. Add 40 mL of methand to the
mixture andmix with the aidof ultrasound for a further
15 minutes. Cool and filter through a suitable 0.45-~m filter.

(2) Dilute I volume of solution (I) to 200 volumes with
O.IM hydrochloric acid.
(3) Dilute I volume of solution (2) to 5 volumes with
O.IM hydrochloric acid.
(4) 0.01% wlv ofrisperidone impurity standard BPCRS with
O.IM hydrochlonc acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a s ta inIess steel column (15 cm x 4.6 rom) packed
with base-deactivated octade<y/si/yl silica gelfor chromatography
(5 urn) (Zorbax 5B-C18 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 2.5 mL per minute. Equilibrate the
colwnn for at least 30 minutes with methanol at the end of
each run.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 275 nm.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

MobilephaseA 0.1 volumes of trijluoroaceUc acid,
20 volumes of acetonitrik and 80 volumes of water, adjusting
the pH of the mixture to 3.0 with 135M ammonia.
Mobile phaseB 0.1 volumes of trijluoroacetic acid,
39 volumes of methanol and 61 volwnes of water adjusting
the pH to 3.0 with 13.5M ammonia.

Time MobilephaseA MobilephaseB Comment

(Minutes) (%vlv) (%Vlv)... 100 • isocra6e

8-16 ,00-.. 0---)100 linear gmd"lenl

16-20 o 100 ""'"''''
20-21 0-.100 100---)0 linear gradienl

21-30 100 o re-equiJibration

When the chromatograms arerecorded under the prescribed
conditions the retention times relative to risperidone
(retention time about 11 minutes) are impurity B, about0.6;
impurity 2, about 0.7 and impurity I, about 1.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between impurity 2 and
impurity B is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of anysecondary peakcorresponding to impurity 1 is
not greater than the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);

the area of anysecondary peakcorresponding to impurity 2 is
not greater than the area of the principal peak in the
chromatogram obtained with solution(2) (0.5%);
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the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution(3) (0.2%);
the sum of the areas of anysecondary peaks is not greater than
2.4 times the area of the principal peakin the chromatogram
obtained with solution (2) (1.2%).

Disregard any peakwith an area less than the area of the
principal peakin the chromatogram obtained withsolution
(3) (0.1%).

Uniformity of content
Tablets containing less than 2 mg andlor less than 2% w/w
of Risperidone complywith the requirements stated under
Tablets using the following method of analysis. Carry out the
method for liquid chromowgraphy, Appendix ill D, using the
following solutions.
(I) Place I tablet in a 50 mL volumetric flask, add 25 mL of
O.IM hydrochlorie acitt mix whh the aidof ultrasound for
30 minutesor until completely dispersed, dilute to volume
with O.IMhydrochloric acidand filter through a suitable 0.45
um filter. Dilute a quantity of the filtrate, if necessary, with
sufficient O.lM hydrochloric acidto produce a solution
expectedto contain0.0005% wlv of Risperidone.
(2) 0.0005% wlv of risperidone BPCRS in O.IMhydrochloric
acid.
(3) 0.005% wlv of risperidone impurily standard BPCRS in
O.IM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Dissolution
may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between impurity 2 and
impurity B is at least 1.5.

DETBRMINATION OF CONTENT

Calculate the contentof C23H27FN402 in each tablet from
the chromatograms obtained and fromthe declared content
of C,3H27FN,02 in risperidone BPCRS.

ASSAY
For rablets containing the equivalent of less rhan 2 mgand/orless
than 2% w/w of Risperidone
Use the average of the individual results determined in the
test for Unifonnityof content.
For rableu amcaining the equivalent of 2 mgor more and
2% w/w or more oj Risperidone
Carry out the method for liquidchromatography,
Appendix ill D, usingthe following solutions.
(I) To a quantity of the powdered tablets containing 10 mg
of Risperidone add 50 mL of O.IMhydrochloric acidand mix
with the aid of ultrasound for 30 minutes. Dilute the mixture
to 100 mL with O.IM hydrochloric acidand filter. Dilute
I volume of me resulting solution to 10 volumes with
0.1Mhydrochloric acid.
(2) 0.001% wlv of risperidone BPCRS in O.lM hydrochloric
acid.
(3) 0.005% wlv of risperidane impurily standard BPCRS in
O.IM hydrochloric acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between impurity 2 and
impurity B is at least 1.5.
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CHROA-iATOGRAPHIC CONDITiONS

The chromatographic procedure described underDissolution
may be used.

DETERM.INATlON OF CONTENT

Calculate the total content of Risperidone, C:nH27FN402) in
the tablets from the chromatograms obtained and using the
declared content of C,,H'7FN,O, in tispetidone BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity B, listed underRisperidone and
the following:

I. cir-4-(6-fluoro-l,2-benzoxazol-3-yl)·I-[2-(2-methyl-4-oxo
6,7,8,9-tetrabydro-4H-pyrido[1,2-0]pyrimidin-3-yl)ethyl]
p~eridineN~~dehydrare

2. 3-(4-fluoro-2-hydroxyphenyl)-I- [2-(2-methyl-4-oxo
6,7,8,9-tetrahydro-4H-pyrido [I,2-a]pyrimidin-3-yl)ethyl]
1,2-diazabicyclo[2.2.2]oct-2-en-I-ium iodide

Risperidone Dispersible Tablets
Dispersible Risperidone Tablets

Action and use
Dopamine D 2 receptor antagonist; serotonin 5HT2 receptor
antagonist; neuroleptic.

DEFINITION
Risperidone DispersibleTablets contain Risperidone in a
suitable dispersible basis.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of rlsperldcne, C23H21FN,,0 2

95.0 to 105.0%of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix ill A, using the following solutions in methanol.
(I) Disperse a quantity of powdered tablets containing 2 mg
of Risperidone in 15 mL, mix with the aid of ultrasound and
dilute to 20 mL and filter.

(2) 0.01% wlv of risperidone BPCRS.
(3) om% wlv each of risperidone BPCRS and ....zodone
hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITiONS

(a) Use as the coating silica gelF254•

(b) Use the mobile phase as described below.

(c) Apply 20~ of each solution.

(d) Develop the plate to 15 ern.

(e) Afterremoval of the plate) dryit in a current of airand
examine underultraviolet light (254 nm).
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MOBILE PHASE

3 volumes of glacial acetic acid, 5 volumes of waterand
12 volumesof buum-l-ol.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained wirh
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the principal peakin the chromatogram
obtained wirh solution (1) has the same retention time as the
principal peakin me chromatogram obtainedwith
solution (2).

TESTS
Disintegration
Complywith the requirements for Dispersible Tablets.

Dissolution
Complywith the requirements in the dissolution test for tablets
and capsules, Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 500 mL of O.IM hydrochloric add, at a temperature of
370

~ as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.

(I) After 20 minutes withdraw a sample of the medium and
filter. Use the filtered medium, suitably diluted with O.IM
hydrochloric acid if necessary, expected to contain
0.00005% wlv of Risperidone.

(2) 0.00005% wlv risperidone BPCRS in O.IM hydrochloric
add.
(3) 0.005% wlv of risperidone impurily standard BPCRS in
O.IM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with base-deactivated octadecylsi(yl silica gelfor chromatography
(5 urn) (Zorbax SB-CI8 is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.

(c) Use a flow rate of 2.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 237 nm.

(I) Inject 50 pL of each solution.

MOBILE PHASE

0.1 volumesof tnfluoroace~ acid, 20 volumes of eueumitn"le
and 80 volumes of water, adjusting the pH of the mixture to
3.0 with 13.5M ammonia.
When the chromatograms arerecorded under the prescribed
conditions the retention times relative to risperidone
(retention time about 10 minutes) are: impurity 2~ about
0.65; impurity B, about 0.7 and impurity 1, about 1.6.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resoiudon between impurity 2 and
impurity B is at least 1.5.
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DETERMJNATION OF CONTENT

Calculate the total content of risperidone, C23H21FN40lJ in
the medium from the chromatograms obtained and using the
declared content of C23H27FN402 in risperidtme BPCRS.

LIMITS

The amount of risperidone released is not less than80% (Q)
of the stated amount.

Related substances
Carry out the method for liquidchromatagraphy,
Appendix III D, using the following solutions prepared
immediately beforeuse.
(I) To a quantity of the powdered tablets containing 5 mg of
Risperidone add 10 mL of O.IMhydrochloric acid and mix
with the aid of ultrasound for 30 minutes. Add 40 mL of
a.1M hydrochlorit. acid£0 the mixture and mix with the aid of
ultrasound for a further 15 minutes. Cool and filter through
a suitable 0.45-~m filter.

(2) Dilute I volume of solution (I) to 200 volumes in O.IM
hydrochloric acid.
(3) 0.005% wlv of risperidone impuritystandard BPCRS in
O.lM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with base-deactivated ocwdecylsilyl silica gelfor chromatagraphy
(5 pm} (lorbax SB-CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(e) Use a flow rate of2.5 ml.,per minute.

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 275 urn.
(I) Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phaseA 0.1 volumes of trifluoroacetic acid,
20 volumes of aceumitrile and 80 volumes of water, adjusting
the pH to 3.05 with 135M ammonia.

Mobile phase B 0.1 volumes of trifluoroacetic add,
39 volumes of methanol and 61 volumes of water, adjusting
the pH to 3.05 with 13.5M ammonia.

Time Mobile phaseA Mobile pheee B Comment

(Mlnules) (%vlv) (%VIv)

e-a 100 e isocfa'"

8-16
,_.

.....'00 lineargradient

16-20 o 100 i$OCliIlic

20-21 ..... '00 roc-sc lineargradient

21-30 '00 u re-eqUllibralion

When me chromatograms arerecorded underme prescribed
conditions the retention times relative to risperidone
(retention time about 11 minutes) are impurity B, about 0.6;
impurity 2, about 0.7 and impurity I, about 1.8.

SYSTBM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between impurity B and
impurity 2 is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak corresponding to impurity 1 is
not greater thanthe area of me principal peak in the
chromatogram obtainedwith solution (2) (0.5%);
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the area of any secondary peakcorresponding (0 impurity 2 is
not greater than the area of the principal peakin the
chromatogram obtainedwith solution (2) (0.5%);

the area of any othersecondary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
twicethe area of the principal peakin the chromatogram
obtained with solution (2) (1.0%).

Disregard any peakwith an area less than0.2 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

Uniformity of content
Tablets containingless than 2 mg and/or less than2% wlw
of Risperidone comply with the requirements stated under
Tablets using the following method of analysis.
Carry out the method for liquidchromatagraphy,
Appendix ill D, using the following solutions.
(I) Place I tablet in a 50 mL volumetric flask, add 25 mL of
0.1 m hydrochloric acid, mix with the aid of ultrasound for
30 minutes or until completelydispersed, dilute to volwne
with O.IM hydrochloric acid and filter through a suitable 0.45
I1IIl filter. Dilute a quantity of the filtrate, if necessary, with
sufficient O.IM hydrochlOT'ie acid to produce a solution
expectedto contain 0.0005% wlv of Risperidone.
(2) 0.0005% wlv of risperidone BPCRS in O.lM hydrochloric
acid.
(3) 0.005% wlv of risperidone impuritystandard BPCRS in
O.lM hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described underDissolution
may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenimpurity 2 and
impurity B is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C23H27FN402 in each tabletfrom
the chromatograms obtained and from the declared content
of C",H 27FN.02 in risperidone BPCRS.

ASSAY
For tablets containing less than 2 mg and/or less than
2% wlw of Risperidcme
Use the average of the individual results determined in the
test for Uniformity of content.

For tablets containing 2 mg or more and 2% wit» of
Risperidone
Carry out the method for liquid chromatography,
Appendix m D, using the fodowlng solutions.
(I) To a quantity of the powdered tablets containing 10 mg
of Risperidone add 50 mL ofO.IM hydrochloric acid and mix
with the aid of ultrasound for 30 minutes. Dilute me mixture
to 100 mL and filter.

(2) 0.01 % wlv of risperidone BPCRS in O.lM hydrochloric acid.
(3) 0.005% w/v of riJperidone impuri<y standardBPCRS in
0.1.... hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Dissolution
may be used.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between impurity 2 and
impurity B is at least 1.5.

DETERMINATION OF CONTENT

Calculate the total contentof riaperidone, ~3H27FN402' in
the tablets from the chromatograms obtained and using the
declared content of C2.H27FN,02 in risjJerioone BPCRS.

IMPURITlliS
The impurities limited by the requirements of this
monograph includeimpurity B, listedunderRisperidone and
the following:

o 0 N-O

Ct~N~
'N~ . F

I. c':'-4-(ri-Buoro-Lz-benzoxezol-3-yl)-I-[2-(2-methyl-4-oxo
6,7,8,9-tetrabydro-4H-pyrido[1,2-a]pyrimidin-3-yl)ethyl]
piperidine N-oxide hydrate

2. 3-(4-fluoro-2-hydroXl'Phenyl)-I-[2-(2-methyl-4-oxo
6,7,8,9-letrabydro-4H-pyrido[I ,2-a]pyrimidin-3-yl)ethyl]
I,2-dia2abicyclo[2.2.2]ocr-2-en-I-ium iodide

Ritonavir Oral Solution
Action and use
Protease inhibitor; antiviral (HIV).

DEFINITION
Ritonavir Oral Solution contains Ritonavir,
The oralsolution complies with the requirements stated under Oral
Liquids and Wlih thefol/Qwjng requiremetus,

Content of ritunavir, C37H.tsN60SSZ
92.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix ill A, usingthe following solutionsprepared in a
mixture of equal volumesof aatonitrile and water.
(I) Dilute a volumeof the oralsolution to produce a solution
containing 0.2% wlv of Ritonavir.
(2) 0.2% wlv of n"rcnawr BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F",
plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.
(d) Develop the plate to 6 em.

(e) After removal of the plate) dry in airand examine under
ultraviolet/ighl (254 nm).
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MOBILE PHASE

5 volumes of glacialacetic acid, 6 volumes of n-heptane and
i8 volumes of eihy;acetate.

CONFIR..\iATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in position and size to thatin the
chromatogram obtained with solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) corresponds to that in the
chromatogram obtained with solution (2).

TESTS
Acidity
pH, 3.7 to 4.7, Appendix Y L.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions. Pre-rinse aU
glassware with water.
Solution A Equalvolumes of acetonitrile and a 0.38% wlv
solution of potassium dihydrogen onhoplwsphau.
Solution B 35 volumes of a 0.38% wlv solution of potassium
dihydrogtn onhophosphatt and 65 volumes of aarcnitrile.
Solution C 8 volumes of tnuon-l-d and 92 volumes ofa
0.38% wlv solution of potassium dihydrogtn onhophosphatt.
(I) Dilute a quantity of oral solution containing 0.4 g of
Ritonavir to 200 mL with solution B and dilute 1 volume of
the resulting solution to 2 volumes with solution C.
To 3 volumes of this solution, add 4 volumes of n-heptane in
a centrifuge tube thathas beenpreviously rinsed with
methatl/}/ and dried. Sbake the tube vigorously until a uniform
emulsionis obtained. Centrifuge the resulting emulsion and
remove the cleartop layer (heptane) and the viscous white
cloudy middle layer, leaving the clear bottomhiyer in the
tube. Repeat theprocedure beginning at the words 'add
4 volumes of n-heptane . . . I and use the bottom layer.
(2) Dilute I volume of solution (I) to 100 volumes with
solution C.
(3) Dilute I volume of solution (2) to 10 volumes with
solution C.
(4) 0.1% wlv of rircnawr for peah itltnlification EPCRS in
solutionA. Dilute 1 volume to 2 volumes with solution C.
(5) To a weighed quantity of oral solution containing 0.8 g
of Ritonavlr, add 1% w/w of dtric acidandheat at 700 for
24 hours. Dilute 1 volume to 40 volumes withsolution B.
To 3 volumesof the resulting solution, add 4 volumes of n
heptane in a centrifuge tube that has been previously rinsed
with methanol and dried. Shake the tube vigorously until a
unifonn emulsion is obtained. Centrifuge the resulting
emulsionand remove the cleartop layer (heptane) and the
viscouswhite cloudy middlelayer, leaving the clearbottom
layer in the tube. Repeat the procedure beginning at the
words 'add 4 volumes of n-heptane .. . J and use the bottom
layer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-capped butylsily/ sitka gelforchromawgraphy (3 urn)
(YMC C4 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 240 nm.

(I) Inject 50 ~L of each solution.
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MOBILE PHASE

klobile phaseA 5 volumes of butan-l-ol, 8 volumes of
tetrohydrofuran, stabiliser-free, 18 volumes of aceuminile and
69 volumes of a solution containing 0.025% w/v of
dipotassium hydrogen onhophosphale and 0.38% wlv of
potassium dihydrogen onhophosphale. Adjust to pH 6.3 using
1M onhophosphoric arid or 1M potassium hydroxide.
Mobile phaseB 8 volumes of butan-l-cl, 13 volumes of
tetrahydrofuran, sUlbi/iser-fiu, 30 volumes of acetonitn'/e and
49 volumes of 0.38% wlv of potassium dihydrogen
onhophosphale.

Time (Minutes) Mobile phase A Mobile phase B Comment
rio ylv) (0/0 vlv)

0-80 100 0 isocratic

80-SO.1 100-->0 0-->100 lineargradient

80.1-115 0 100 isccratic column
...,h

115-115.1 0 ..... 100 100-->0 lineargradient

115.1-145 100 0 rc--equilibrarion

When the chromatograms arerecorded under the prescribed
conditions the retention times relative to ritonavir (retention
time about 34 minutes) are; impurity B, about 0.1;
impurity 3, about 0.25; impurityE, about 0.35; impurity F,
about 0.4; impurity 2, about 0.45; impurity 1, about 0.7;
impurity L, about 0.9 and impurity 0, about 1.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the peak (0 vaHey ratio is at least 1.2, where
Hp is the height above the baseline of the peak due to
impurity E and Hu is the height above the baseline of the
lowestpoint of the curveseparating this peak from the peak
due to impurity F.

LIMITS

Identify anypeaks in the chromatogram obtained with
solution (1) corresponding to impurities E, F, Land 0 using
solution (4) and impurities 2 and 3 using solution (5) and
multiply the areas of these peaks by the corresponding
correctionfactors: impurity2, 1.5; impurity 3, 1.7,
impurity F, 1.4 and impurity L, 1.9.

In the chromatogram obtained with solution (I):

the area of anypeak corresponding to impurity 2 is not
greater thanme area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the area of any peakcorresponding to impurity B or
impurity E is not greater than halfthe areaof the principal
peak in the chromatogram obtained with solution (2) (0.5%
of each);

the area of any peakcorresponding to impurity 3 or
impurity F is not greater than0.4 timesthe area of the
principal peak in the chromatogram obtained with solution
(2) (0.4% of each);

the area of anypeak corresponding to impurity 0 is not
greater than 3 times the area of the principal peak in me
chromatogram obtained with solution (3) (0.3%);

the area of any other secondary peak is not greater thantwice
the area of the principal peak in the chromatogram obtained
with solution (3) (0.2%);

the sum of the area of anysecondary peaks is not greater three
times the area of the principal peak in the chromatogram
obtained with solution (2) (3.0%).
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Disregard any peak with an area less thanhalfthe area of the
principal peak in the chromatogram obtained withsolution
(3) (0.05%).

ASSAY
Carry out the methodfor liquid chromatography,
Appendix III D, using the following solutions. Pre-rinse all
glassware with water.

Solution D Equal volumes of aatonitrik and 0.03M potassium
dihydrogen onhophosphale.
(I) Mix a weighed quantity of the oral solution containing
0.25 g of Ritonavir with 80 mL of solution D with the aid of
ultrasound, and dilute to 100 mL. Dilute 1 volume to
100 volumes with solution D.
(2) 0.0025% wlv solution of "'tonavir BPCRS in solution D.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (15 cm x 4.6 mm) packed
with base-deactitxued octylsilyl silica gd for chromatography
(5 urn) (Hypersil C8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 1.5 mLper minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 240 run.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

10 volumes of methanol, 10 volumes of tetrahydrofuran,
staln1iser-free, 17.5 volwnes of acewnitrile and 62.5 volumes of
0.03M potassium dihydrogen onhophosphole.

DETERMINATION OF CONTENT

Determine the weight permL of the Oral Solution,
Appendix V G, and calculate the contentof ritonavir,
C31H4sN605S21 usingthe declared contentof
C37H..sN.O,S2 in /itonovir BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities B to S listedunder Ritonavir
and the following:

I. (J,3-thiazol-5-yl)methyl (5S,8S,9S)-8-[(2S)-2-amino-3
phenylpropyl]-9-benzyl-2-methyl-3,6-dioxo-5-(propan-2
yl)-I- [2-(propan-2-yl)-1,3-thiazol-4-yl]-7-oxa-2,4, I 0
triazaundecan-Ll-oate (geo isomer)
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2. (1,3-thiazol-5-yl)methyl (3S,4S,6S,9S)-3,6-dibenzyl-4
hydroxy-8,II-dioxo-9-(propan-2-YO-12-oxa-2,7,10
triazatetradecanoate (ethanol adduct)

3. (1,3-thiazol-5-yl)methyl (3S,4S,6S,9S,14RS)-3,6-dibenzyl
4, 14-dihydroxy-8,II-dioxo-9-(propan-2-yO-12-oxa-2,7,10
triazapentadecanoate (propylene glycol adduct)

Ritonavir Tablets
Action and use
Protease inhibitor; antiviral (lflV).

DEFINITION
Ritonavir Tablets contain Rironavir.
The tablets comply with the requirements stated underTableuand
with thefollowing requirements;

Content of ritonavir, C37H.aN60SSZ
90.0 to 105.0% of the Slated amount.

IDENTIFICATION
A. Carry out the methodfor lhin-layer chromatography,
Appendix ill A, using the. following solutions prepared in a
mixture of equal volwnes of acetonitrile and water.
(I) Shake a quantity of the powdered tablets containing
20 mg of Ritonavir with 10 mL. Centrifuge and use the
supernatant liquid.
(2) 0.2% wlv of ntonavirBPCRS.

fCHROMATOGRAPHIC CONDITIONS

'(a) Use as the coating silica gelF'54 (Merck silica gel 60 F2, .

plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 2 fll. or each solution.

(d) Develop the plate to 6 em.

(e) After removal of the plate,dryin airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

5 volumes of glacial acetic acid,6 volumes of n-hepume and
18 volumes or ethyl a"'''ate.
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CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and size to that in the
chromatogram obtained with solution (2).

B. In the Assay, the principal peakin the chromatogram
obtained withsolution (I) corresponds to thatin the
chromatogram obtained with solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution testfor tablets
and capsules, Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.
(b) Use 900 mL OrO.06Mpalyoxyethylene 10 Iauryl ether, at a
temperature of 37°Jas the medium.

PROCEDURE

Carry out the method for liquidchramawgraphy,
Appendix ill D, using the following solutions
(I) After 120 minutes withdraw a sample or the medium and
filter. Use the filtered medium, diluted withdissolution
medium jf necessary, expected to contain 0.011% wlv of
Ritonavir.
(2) 0.11 % wlv of ntonavirBPCRS in methanol RI. Dilute
1 volumeto 10 volumes withdissolution medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-eapped oetade<y/si/yl ,ilicagelfor chromatography
(5 urn) (Nucleosil C18 is suitable).

(b) Use isocratic elutionand the mobilephase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength or215 nm.

(J) Inject 25 ~L or each solution.

MOBILE PHASE

45 volumes or 0.03M potassium dihydragen onhophosphaie,
adjusted to pH 4.0 usingorthophosphon'c acid, and 55 volumes
or cuetanitrile R I.

DETERMINATION OF CONTENT

Calculate the totalcontentof ritonavir, C37H4sN60sS2J in
the medium from the chromatograms obtained and using the
declared contentof C37H4sN605S2J in riumavir BPGRS.

LIMITS

The amount of ritonavir released is not less than 75% (Q) of
the statedamount.
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. Pre-rinse aU
glassware withwater.
Solution A Equal volumes of aceumitrik and a 0.38% w/v
solution orpotassium dihydragen onhopho,phale.

Sdudon B 10 volumes of a 0.38% wlvsolution of potassium
dihydrogen orthophosphateJ 10 volumes of waler, 15 volumes of
bUUln-1-<J1 and 65 volumes of cuetanitrile.

Solution C 5 volumes of lnuon-l-ol; 15 volumes of aceumitrile
and 80 volumes of a 0.38% w/v solution of potassium
dihydragen onhophosphate.
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(1) Shake a quantity of powdered tablets containing 0.5 g of
Ritonavir with 250 mL of solution B, shake and then mix
with the aid of ultrasound. Add sufficient solution B to
produce 500 mL and stir. Centrifuge and dilute I volume of
the supernatant liquid to 2 volumes with solution C. Filter
through a 0.2-~m nylon IiIter and use the IiItrate.

(2) Dilute I volume of solution (I) to 100 volumes with
solution C.
(3) Dilute I volume of solution (2) to 10 volumes with
solution C.

(4) 0.1% wlv of ritona";r for peak itkntification EPCRS in
solution A. Dilute 1 volwne to 2 volumes with solution C.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-eapped bu'yIsi/y/ Sl7u:a gelfor chromatography (3 urn}
(YMC C4 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 60°.

(e) Use a detection wavelength of 240 om.

(I) Inject 50 ~ of each solution.

MOBILE PHASE

Mob-ile phase A 5 volumes of buum-t-d, 8 volumes of
tetrahydrofuran, stabi/iser-jree, 18 volumes of acetbnitrile and
69 volumesof a solution containing 0.025% wJv of
dipoumiumhydrogen orthopho,phate and 0.38% wlv of
potassium dihydrogen ortlwphosphate. Adjust to pH 6.3 using
1Morthophosphori<: acidor iM potassium hydroxide.
Mobile phase B 8 volumes of buum-l-d, 13 volumes of
tetrahydrofuran, 'tabiliser--free, 30 volumes of acetonitrile and
49 volumes of 0.38% wlv ofpotassium dihydrogen
orthophosphate.

Time (MInutes) MobUe pbase A MobOe phase B Comment
("/tvtv) ("/.vlv)

"",,0 100 0 isocratic

80-SO.1 100..... 0 0-+100 lineargradient

80.H15 0 100 isocratic column
w..h

115-115.1 0 ..... 100 100..... 0 lineargndient

115.1·J45 100 0 ce-equilibration

When the chromatograms are recorded under the prescribed
conditions the retention times relative to ritonavir (retention
time about 31 minutes) are; impurity E, about 0.39;
impurity F, about 0041; impurity I, about 0.7; impurity 1.,
about 0.9 and impurity 0, about 1.1.

SYSTEM SUlTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution(4), the peak to vaUey ratio is at least 1.2, where
Hp is the height above the baseline of the peak due to
impurity E and Ho is the height above the baseline of the
lowest point of the curve separating thispeakfrom the peak
due to impurity F.

LIMITS

Identify anypeaksin the chromatogram obtained with
solution (1) corresponding to impurities E, F, Land 0 using
solution (4) and multiply the areas of these peaks by the
corresponding correction factors: impurity F, 1.4 and
impurity 1., 1.9.

In the chromatogram obtained with solution (1):
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the area of anypeak corresponding (0 impurity F is not
greater than 2.6 times the areaof the principal peakin the
chromatogram obtained with. solution (2) (2.6%)
the areaof any peaks corresponding to impurities E) 0 or L
is not greater than 3 times the area of the principal peakin
the chromatogram obtained with solution (3) (0.3% of each);

me areaof any other secondary peak is not greater than twice
the areaof the principal peak in the chromatogram obtained
with solution (3) (0.2%);

the sum of me area of any secondary peaks) excluding
impurity F) is not greater than 0.9 times me area of the
principal peak in the chromatogram obtained withsolution
(2) (0.9%).

Disregard any peak with an area less thanhalf the area of the
principal peakin the chromatogram obtained with solution
(3) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D) using the following solutions. Pre-rinse aU
glassware with water.

Solution D Equal volumes of autonitrile and 0.03M potassium
dihydrogen orthophosphate.
Solution E 10 volumes ofO.03Mpoumium dihydrogen
orthophosphate) 10 volumes of water) 15 volumes of butan-l-ol
and 65 volumes of acetonitrile.
(I) To a numher of whole tablets containing I g of
Ritonavir, add 500 mL of solution E. Add sufficient
solution E to produce 1000 mL and stir. Centrifuge and
dilute 1 volume of the supernatant liquidto 10 volumeswith
solution D.
(2) 0.01 % wlv solution of ritona";r BPCRS in solution D.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with base-deactivated octylsilyl silica gelfor chromatography
(5 ~m) (Hypersil C8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a Oow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 240 nm.

(I) Inject 50 ~L of each solution.

MOBILB PHASB

10 volumes of methanol, 10 volumes of tetrahydrofuran}
stahiliser-/ree, 17.5 volumes of aatom·trile and 62.5 volumesof
0.03M potlUSium dihydrogen orthophosphate.

DETERMINATION OF CONTENT

Calculate the content of ritonavir, CnH48N605S2, in the
tablets from the chromatograms obtained and using the
declared content of C37H4aN60SS2, in n"tonavir BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities B to S listed underRitonavir
and:
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obtaina concentration of rivaroxaban of 0.2 mgfmL and
filter.
Reference solution (a) Dissolve 20.0 mg of dvaroxaban CRS
in the solvent mixture using sonication and dilute to

100.0 mL with the solvent mixture.
Ref....cesolution (b) Dilute 2.0 mL ofthe test solution to
100.0 mL with the solvent mixture. Dilute 1.0 mL of this
solution to 10.0 mL with the solventmixture.
Reference solution (c) Dissolve 2 mg of rivaroxaban Jor sysrem
suitability CRS (containing impurity G) in the solvent mixture
using sonicationand dilute to 10 mL with the solvent
mixture.
Column:
- size:1= 0.055 m, 0 = 4.0 mm;
- sUltionary phase: end-eapped octodecylsi!Yl silica gelfor

chromatography RI (3 pm);
- temperature: 45 "C.

Mobile phase:
- mobile phaseA: aceronitrile R, solution A (8:92 VII');
- mobile phase B: ClalOnitn"le Rj

0"'"
/ .#

= °
H2NdN.Jl.O~N0:: 0'10 H 8-.9'

~NH
Me I Me

0"""N'

~N Me

lH
8 Me

L (1,3-thiazol-5-yl)methyl (5S,8S,9S)-8-[(2S)-2-amino-3
phenylpropyl]-9-benzyl-2-methyl-3,6-dioxo-5-(propan-2
yJ)-I-[2-(propan-2-yl)-1,3-thiazol-4-yl]-7-oxa-2,4, I 0
triazaundecan-l1-oate (geo isomer) Time

(mIo)
MobUe phose A
(per cent VII?

MobUe phase B
(per cent VIP)

P>E<I _

DEFINITION
Tablets containing Rivaroxaban (2932), for human use.
They comply with the monograph Tabkts (0478) and the
following additional requirements.

Content
95.0 per cent to 105.0 per cent of the content of rivaroxaban
(C 19H,.CIN30,S) stated on the label.

IDENI1FICATION
A. Record the UV spectrumof the principal peak in the
chromatograms obtainedwith the solutionsused in the assay,
with a diode array detectorin the range of 210-400 om.
Results The UV spectrum of the principal peak in the
chromatogram obtained with the test solution is similar to
the UV spectnun of the principal peak in the chromatogram
obtained with reference solution (a).

B. Examine the chromatograms obtainedin the assay.
Results The principal peak in the chromatogram obtained
with the test solution is similar in retention time and size to
the principal peak in the chromatogram obtainedwith
reference solution (a).

TESTS
Related substances
Liquid chromatography (2.2.29).

Solution A Dilute 0.67 mL of phosphoric acidR to 1000 mL
with water for chromatography R.
Solvent mixture Solution A, aceronitrile R (40:60 VII').
Testsolution To at least 4 whole tablets add a volume of the
solvent mixture equivalent to about 2/3 of the finalvolume.
Sonicate for at least 15 min, until the tablets have
desintegrated completely. Dilute with the solvent mixture to

Flow rate 1.0 mllmin.
Detection Spectrophotometer at 250 run.
Injection 5 JlL of the test solution and reference
solutions (b) and (c).

Identification of impurities Use the chromatogram supplied
with rifJaroxaban for systemsui,ability CRS and the
chromatogram obtained with reference solution (c) to identify
the peak due to impurity G.

ReJarive retention With reference to rivaroxaban (retention
time =about 9.5 min): impurity G =about 0.9.

System suitability Reference solution (c):
- resolution: minimum 5.0 betweenthe peaks due to

impurity G and rivaroxaban.
Calculation oj percentage contents:
- for each impurity, use the concentration of rivaroxaban in

reference solution (b).

Limits:
- unspecified impurities: for each impurity, maximum

0.2 per cent;
- total: maximum 0.3 per cent;
- reporting threshold: 0.1 per cent.

Dissolution (2.9.3, Apparatus 2)
The tablets comply Wlih the test and theacceptance criterion
described below, unless otherwise justifi<d and authorised.
Dissolution medium (2.5 mg tablets) Dissolve 29.9 g of sodium
aceUlle Rand 16.6 mL of glaciala"ri, acidR in waterRand
dilute to 10 L with the same solvent. Adjust '0 pH 4.5 with
sodium hydroxide solution R or gladal acetic acidR.
Use 900 mL of the medium.

Dissolution medium (10 mg tabkts) Dissolve 29.9 g of sodium
acetate R, 16.6 mL of glacial acetic acidRand 20 g of sodium
dode<yl sulfate R in water R and dilute to 10 L with the same
solvent. Adjust to pH 4.5 with sodium hydroxide solution R or
glacial acetic acidR. Use 900 mL of the medium.

Dissolurian medium (15 mg and 20 mg tablets) Dissolve
29.9 g of sodium cue/ate R, 16.6 mL of glacial acetic acidR
and 40 g of sodium dadecyl sulfate R in water R and dilute to

Rivaroxaban Tablets
(Ph. Eur. monograph 3021)

Action and use
FactorXa inhibitor; anticoagulant.

**** ** *
*****
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10 L with the same solvent. Adjust to pH 4.5 with sodium
hydroxide solution R or glacialacetic acid R. Use 900 mL of
the medium.

Rotationspeed 75 clmin.

Time 30 min.

Analysis Liquid chromatography (2.2.29). Prepare the
solutions immediately before use.
Test solutions Samples withdrawn from the dissolution vessel
and filtered.

Reference solulUm Dissolve 28.0 mg of rivaroxaban CRS in
auwnitrile R and dilute to 50.0 mL with the same solvent.
Dilute a suitable volume of the solution with the dissolution
medium to obtain a concentration of rivaroxaban
corresponding to the theoretical concentration of rivaroxaban
in the test solution, based on the labelled content of the
tablets.

Column:
- size: 1= 0.06 m, 0 = 4.0 mm;
- stationary phase: end-capped octadtcylsilyl silicagelfor

chromatography R (3 urn);
- temperalure: 40 "C.

""lobr1e phase aUlOnitnle R, waler for chromatography R
(40:60 VIII).
FWw rate 1.0 mlJrnin.

Deteaion Spectrophotometer at 250 om.

Autosampler Set at 10°C.

Injt<tion 10 IlL.
Run time 3 times the retention time of rivaroxaban.

System suitabl7ity Reference solution:
- rejJeawbilir.y: maximum relative standard deviation of

1.0 per cent determined on 6 injections.

Calculate the amount of dissolved rivaroxaban
(CI9HlSCIN30jS), expressed as a percentage of the content
stated on the label, taking into account the assigned content
of nvaroxaban CRS.

Acceptance cntetion:
- Q =80 per cent after 30 min.

ASSAY
Liquid chromatography (2.2.29) as described in the test for
related substances with the following modifications.

InJection Test solution and reference solution (a).

System suitability Reference solution (a):
- repeatability: maximum relative standard deviation of

1.0 per cent determined on 6 injections.

Calculate the percentage content of rivaroxaban
(CI9HlSClN30jS) taking into account the assigned content
of nvaroxaban GRS.

IMPURITIES
Otherdetectable impuniies (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph): B, D, E, G, H, 1, J.

B. N-[[(5S)-2-oxo-3-[4-(3-oxomorpholin-4-yl)phenyl)-1,3
oxazolidin-5-yl)methyl)acetamide,
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D. N,N'-bis[[(5S)-2-oxo-3-[4-(3-oxomorpholin-4-yl)phenyl]
1,3-oxazolidin-5-yl]methyl) urea,

E. N-[[(5S)-2-oxo-3-[4-(3-oxomorpholin-4-yl)phenyl)-1,3
oxazolidin-5-yl]methyl)thiophene-2-carboxamide,

G.2-[[(5S)-2-oxo-3-[4-(3-oxomorpholin-4-yl)phenyl)-1,3
oxazolidin-5-yl)methyl)-2H-isoindole-1 ,3-dione,

H.4,5-dichloro-N-[[(5S)-2-oxo-3-[4-(3-oxomorpholin-4-yl)
phenyl)-I,3-oxazolidin-5-yl)methyl) thiophene-2
carboxamide,

1. [2_[(5'S)-I',9'-dichloro-2,5z,8-trioxo-3,7-diaza-5(3,5)
1,3-oxazolidina-1,9(2)-dithiophena-4(1,4)
benzenanonaphan-3-yl)ethoxy)acetic acid,

i
~
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J. 5-chloro-N-[4-[(5S)-5-[(5-chlorothiophene-2
carboxamido)methy1)-2-oxo-1,3-oxazolidin-3-yl]phenyl]
N-[2-[2-oxo-2-[[[(5S)-2-oxo-3-[4-(3-oxomorpholin-4-yl)
phenyl]-I ,3-oxazolidin-5-yl]methyl]amino]ethoxy]ethyl]
thiophene-2-carboxamide.

__________________ PhE..

Rivastigmine Capsules
Action and use
Cholinesterase inhibitor; treatment of dementia in
Alzheimer's disease and Parkinson's disease.

DEFINITION
Rivastigmine Capsules contain Rivastigmine Hydrogen
Tartrate.
The capsules ccmplywith the requirements Slated underCapsules
and withthefollowing requirements.

Content of rlvastigmine, Cl4HnNzOz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix mA, using the following solutions.
(I) Shake a quantity of the powdered capsule contents
containing me equivalent of 9 mg of rivastigmine with 15mL
of methanoland mix with the aid of ultrasound.
Add sufficient methanol to produce 25 mL and filter (a 0.45
J.1ID Nylon filter is suitable).

(2) 0.058% wlv of riv",ngmine hydrogen tartrate BPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating ,Uica gel Pm (Merck silica gel 60 F",
plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10~ of each solution.

(d) Develop the plate to 15 ern.
(e) After removal of the plate,dry in airand examine under
ulrraviole./igh. (254 nm).

MOBILE PHASE

2 volumes oflonnie acid, 5 volumes of water, 30 volumes of
methanol and 70 volumes of dKhloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position and size to thatin the
chromatogram obtained with solution (2).

B. In the Assay, the retention timeof the principal peakin
the chromatogram obtained with solution (1) is similar to
thatof me peakin the chromatogram obtained with
solution (2).

Rivastigmine Preparations 111-1295

TESTS
Dissolution
Complyvvim the dissc!u:icn us:for tablets ami capsules,
Appendix XlI B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating thepaddleat 50 revolutions
per minute.
(b) Use 500 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.
(1) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with the dissolution
medium if necessary, to produce a solution expectedto
contain the equivalent of 0.0003% w/v of rivastigmine.
(2) 0.00048% wlv of ,;"",ngmine hydrogen tartrate BPCRS in
water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with octy/sl'lyl sUi<a gelfor chromotography (5 pm) (Hypersll
BDS C8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL perminute.
(d) Use an ambient a column temperature.
(e) Use a detection wavelength of215 om.

(0 Inject 100 ~L of each solution.

MOBILE PHASE

15 volumes of tUeronitrile Rt, 15 volumes of methanol and
70 volumes of a 0.86% wlv solution of ammouium dihydrogen
orrhophosphate that has been previously adjusted to pH 7.0
withdiluleammonia solution.

DETERMINATION OF CONTBNT

Calculate the total contentof rivastigmine, Cl.Jf22N202, in
the mediumfrom the chromatograms obtained and using the
declared contentof CtsH2SN20S in n"vastigmine hydrogen
tartrale BPCRS. Eachmg of ClsH2SN20S is equivalent to
0.6251 mg of C14H22N20 2•

UMITS

The amount of rivastigmine released is not less than 75%
(Q) of the stated amount.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions prepared in the
mobile phase and protected from light.

(I) Shake a quantity of the capsule contents containing the
equivalent of 50 rng of rivastigmine with30 mL. Mix with
the aid of ultrasound and add sufficient of the mobile phase
to produce 50 mL
(2) Dilute I volume of solution (I) to 100 volumes. Dilute
1 volume of the resulting solution to 5 volumes.
(3) 0.1% w/v of rivastiiminefor system suilabiJil;)! EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.0 mm) packed
with end-copped oetadecylsilyl mi<a gelfor chromarography
(5 pm) (Nucleodur CIS EC Gravity is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL perminute.
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(d) Use a colwnn temperature of 40°.

(e) Use a detection wavelength of 214 run.

(i) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of rivastigmine.

MOBILE PHASE

42 volumes of a 0.895% wlv solution of disodium hydrogen
orthophosphate dihydrate previously adjusted to pH 7.0 with
onhophosphon"c add and 58 volumes of methanol RI.

When the chromatograms are recorded underthe prescribed
conditions the relative retentions with reference to
rivastigmine (retention time about 9 minutes) are:
impurity A, about O.4j impurity C, about 0.6 and
impurity B, about 0.7.

SYSTEM SUITABILITY

The test is not valid unless in the chromatogram obtained
withsolution (3), the resolution between the peaksdue to
impurities C and B is at least2.0.

LIMITS

Identify any peak corresponding to impurity C in the
chromatogram obtained with solution (1) using the
chromatogram obtained with solution (3) and multiply the
area of any such peakby a correction factor of 0.6.
In the chromatogram obtained with solution (I):

the area of anypeakcorresponding to impurity A is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any other seamqary peak is not greater than the
area of the principal peakin the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of anyother secondary peaks is not
greater than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard anypeakwith an area less than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

Uniformity of content
Capsules containing less than 2 mg and/orless than 2% w/w
of Rivastigmine Hydrogen Tartrate comply with the
requirements statedunder Capsules using the following
method of analysis. Carry out the method for liquid
chromatography, Appendix ill D, using the following solutions
prepared in the mobilephaseand protected from light.
(I) Add 5 mL of mobile phase to the contents of one capsule
andmix with the aid of ultrasound until completely
dispersed. Shake, dilute to produce a solution expected to
contain the equivalent of 0.01% wlvoCrivastigmine and filter
(a 0.45-~m Nylon filter is suitable).

(2) 0.016% wlv of rivaJtigmine hydrogen rartrate BPCRS.
)

(3) 0.1% wlv of rivas,igmine for sy"em mirabili!)! EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurities C and B is at least 2.0.

DETERMINATION OF CONTENT

Calculate the contentof rivastigmine, C14H22N202, in the
each capsule from the chromatograms obtained and using the
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declared content of CllJf2sN'20a in rivastigmine hydrogen
tartrate BPCRS. Each mg of CIsH2sN20a is equivalent to
0.6251 mg of C,.:HaaN.O._
ASSAY
For capsules containing the equivalent ofless than
2 mg ancUor less than 2% wlw ofRivastigmine
Hydrogen Tartrate
Use the average of the individual results determined in the
test for Uniformity of content.

For capsules containing the equivalent of2 mg or
more and 2% w/W or more ofRlvastlgmine Hydrogen
Tartrate
Weigh the contents of 20 capsules. Mix and powder if
necessary, Carry out the method for liquid chromatography,
Appendix III D, using the following solutions prepared in me
mobile phase and protectedfrom light.
(1) Shakea quantity of the capsulecontentscontaining the
equivalent of 50 mg of rivastigmine with the mobilephase.
Mix with the aid of ultrasound, dilute to 50 mL and filter (a
0.45-~m Nylon filter is suitable). Dilute I volume of this
solution to 10 volumes.
(2) 0.016% wlv of rivastigmine hydrogen rartrate BPCRS.

(3) 0.1% wlv of rivasligmine for system mirabili!)! EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurities C and B is at least2.0.

DETERMINATION OF CONTBNT

Calculate the content of rivastigmine, C1Jf22N202, in the
capsules from the chromatograms obtainedand usingthe
declared content of CisHuN20g in rivastigmine hydrogen
tartrate BPCRS. Each mg of C1sH28N20gis equivalent to
0.6251 mg of C•.JI"N,O,.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, Band C listedunder
Rivastigmine HydrogenTartrate,

Rivastigmine Oral Solution
Action and use
Cholinesterase inhibitor; treatment of dementia in
Alzheimer's diseaseand Parkinson's disease.

DEFINITION
Rivastigmine OralSolution containsRivastigmine Hydrogen
Tartrate in a suitable vehicle.
The oralsolution complies with the requirements Slated under Oral
Liquids and with the following requirements.

Content of rivastigmine, CJ.JI22N202
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix IIIA, using the following solutions.
(1) Shakea volume of the oralsolution containing the
equivalent of 18 mg of rivastigmine with 25 mL of methanol.
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Add sufficient me/hanoi to produce 50 mL and filter (a 0.45
urn Nylon filter is suitable).

(2) 0.058% wlv of rivastigmine hydroge;; tartrate BPCRS in
methanol.

CHROl\'lATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm (Merck silica gel 60 F254

plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 ern,
(e) After removal of the plate,dry in air and examine under
ulrrafJiokt light (254 nm).

MOBILE PHASE

2 volumes of/ormie acid, 5 volumes of water, 30 volumes of
methanol and 70 volumes of dkhloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in positionand size to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention timeof the principal peakin
the chromatogram obtained withsolution (1) is similar to
that of thepeak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D J using the following solutions prepared in the
mobile phase. Prepare the solutions immediately before use
and protect from light.

(I) Shake a volume of the oral solution containing the
equivalent of 25 mg of rivastigmine with 15 mL and add
sufficient mobile phase to produce 50 mL
(2) Dilute I volume of solution (I) to 100 volumes. Dilute
1 volumeof the resulting solution to 5 volumes.
(3) 0.1% wlv of rivas,;gmine for system su;,ability EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-<apped poIar-embedded octatJe<y/si!v1 amorphous
organosilieu polymer for chromatography (5 ~m) (XTerra RP
CI8 is suitable).

(b) Use isoeratic elution and the mobile phase described
below.
(c) Use a flowrateof 1.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 217 om.

(!) Inject 10~ of each solution.

(g) Allow the chromatography to proceed for 3.5 times the
retention timeof rivastigmine.

MOBILE PHASE

28 volumes of acetonirrile Rl and 72 volumes ofO.OIM sodium
heptanesulfonate, adjusted to pH 3.0 with onlwphosphori< acid.
When the chromatograms arerecorded underthe prescribed
conditions) the relative retentions with reference to

rivastigmine (retention time about7 minutes) are:
impurity A, about0.5; impurity B, about 0.7 and
impurity C, about 2.5.
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SYSTEM SUITABILITY

The test is not valid unless, ln. the chromatogram obtained
with solution (3), the resolution ben.veen the peaks due to
impurity A and impurity B is at least 7.0.

LIMITS

Identify any peak corresponding to impurity C in the
chromatogram obtained withsolution (1), using the
chromatogram obtained with solution (3), and multiply the
area of this peakby a correction factor of 0.6.

In the chromatogram obtained with solution (1):
the area of any peakcorresponding to impurity A is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.2%);

the swn of the areas of all the secondary peaks is not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard anypeakwithan area less than half the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions prepared in the
mobile phase and protected from light.

(I) Shake a weighed quantity of the oral solution containing
the equivalent of 10 mg of rivastigmine with50 mL of
mobilephase. Add sufficient mobilephaseto produce
100 mL.

(2) 0.016% w/v ofrivas,;gmine hydrogen lartrale BPCRS.
(3) 0.1 % wlv of rivas,;gmine for system suilaln1ity EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to
impurity A and impurity B is at least 7.0.

DETERMINATION OF CONTENT

Determine the weight per mL of the oral solution,
Appendix V G, and calculate the contentof C14H22N202J
weight in volume,using the declared contentof ClsH28N20a
in rivas,;gmine hydrogen lartrale BPCRS. Each mg of
C 18H,aN,O. is equivalent to 0.6251 mg of C,.,H22N,O,

STORAGE
Rivastigmine Oral Solution should be protected from light.
It should not be refrigerated or allowed to freeze.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A) Band C listedunder
Rivastigmine Hydrogen Tartrate.
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Rivastigmine Transdermal Patches
Action and use
Cholinesterase inhibitor; treatment of dementia in
Alzheimer's diseaseand Parkinson's disease.

DEFINITION
Rivastigmine Transdennal Patchescontain Rivastigmine.
Thetransdmnal patches comply with the requirements stated
under Patches and with thefollowing requirements.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of rivastigmine.

Content ofrivastigmine, CJ,,"2zN"202
90.0 £0 110.0% of thestated amount.

IDENTIFICATION
A. Carry our the method for thin-layer chromatography,
Appendix ill A, using me following solutions.
(I) Remove the release linerfrom an amountof patches
containing 18 mg of Rivastigmine and dissolve the contents
in 50 mL of methanol. Mix with the aid of ultrasound for
60 minutes) allow to cool and centrifuge at 3000 rpm for
10 minutes.
(2) 0.058% w/v of n"QJ,igmine hydrogen tartrate BPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sl1iea gelFm (Merck silicagel 60 F2 54

platesaresuitable).
(b) Use the mobile phase as described below.

(c) Apply 10 IlL of each solution.

(d) Develop the plate to 15 ern.

(e) Afterremoval of the plate, dry in airand examine under
ullmviol.. light (254 nm).

MOBILE PHASE

2 volumes of lonnie acid, 5 volumes of water, 30 volumes of
methanol and 70 volumes of dichloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position and size to that in me
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peakin
the chromatogram obtainedwith solution (1) is similar to
thatof the peak in the chromatogram obtained with solution
(2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions prepared in the
mobile phase and protected from light. .'

(1) Removethe release liners from the patches. Mix with the
aid of ultrasound a quantity of whole patches with sufficient
utrahydrofuran to produce a solution containing 0.1% wlvof
Rivastigmlne, for about 60 minutes. Allowto cool, dilute
1 volumeof the solution to 5 volumes and filter (a 0.45-J.1m
PTFE filter is suitable).

(2) Dilute I volume of solution (I) to 100 volumes. Dilute
I volumeof the resulting solution to 5 volumes.
(3) 0.1% wlv of rivQJtigmine for system suiUlbilily EPCRS.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-capped polar-embedded octadecylstlyl amorphous
organosiliea polymer for chroma'ography (5 urn) (XTeITa RP
CI8 is suitable).

(b) Use isocratic elutionand the mobilephasedescribed
below.

(c) Use a flow rateof 1.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of211 nm.

(I) Inject I0 ~L of each solution.

(g) Allow the chromatography to proceed for 3.5 times the
retention time of rivastigmine.

MOBILE PHASE

28.volumes of aceumitn"le Rl and 72 volumes OCO.OIM sodium
heptanesu!fonate, adjusted to pH 3.0 with orrhophosphoric acid.
When the chromatograms arerecorded under the prescribed
conditions, the relative retentions withreference to
rivestigmlne (retention time about 7 minutes) are:
impurity A, about O.5j impurity B, about 0.7 and
impurity C, about 2.5.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolun·on between the peaksdue to
impurity A and impurity B is at least7.0.

liMITS

Identify any peakcorresponding to impurity C in the
chromatogram obtained with solution (1), using the
chromatogram obtained with solution (3), and multiply the
area of this peak by a correction factor of 0.6.
In the chromatogram obtained withsolution (1):
the area of anypeak corresponding to impurity A is not
greater than J.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.3%);

the areaof any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of all the secondary peaks is not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard any peak,with an area less man half the area of the
principal peak in the chromatogram obtained withsolution
(2) (0.1 %).

Uniformity of content
Comply with the requirements statedunder uniformity of
content, Appendix XII C3, Test C, with respect to the
individual content of each dosageunit and using the
following method of analysis.
Carry out the method for liquidchromatography,
Appendixm D, using the following solutions prepared in the
mobile phase and protected from light.

(1) Remove the releaselinerfrom one patch and dissolve the
contents in sufficient utrahydrofuran to produce a solution
containing 0.1% wlv ofRivastigmine. Mix with the aid of
ultrasound for 60 minutes. Allow to cool, dilute 1 volume to
10 volumes and filter (a 0.45-1lJIl PTFE filter is suitable).

(2) 0.016% wlv of rWQJtigmine hydrogen 'arrrale BPCRS.
(3) 0.1% wlv of rivQJtigmine for system suiUlbilily EPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.
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SYSTEM SUITABILITY

The [est is not valid unless, in the chromatogram obtained
with solution (3), the resdution between the peaks due to
impurity A and impurity B is at least 7.0.

DETERMINATION OF CONTENT

Calculate the content of rivastigmine, CI~22N202' in each
patch from the chromatograms obtained and using the
declared content of ClsH2SN20S in nvastigmine hydrogen
tanrate BPCRS. Each mg of C,.H,.N20. is equivalent 10
0.6251 mg of C 14H22N 20,.

ASSAY
Use the average of the individual results obtained in the test
for Unifonnity of content.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A, Band C listed under
Rivastigmine.

Rizatriptan Tablets
Action and use
Serotonin 5HTI receptor agonist; treatment of migraine.

DEFINITION
Rizatriptan Tablets contain Rizatriptan Benzoate.

The tablets comply wuh tbe requirements statedunder Tablets and
with thefollowing requirements.

Content of rizatriptan; C"H,,Ns
95.0 to 105.0% of the staled amount.

IDENTIFICATION
Add 10 mL of methanol to a quantity of powdered tablets
containing the equivalent of 50 mg of rizatriptan, mix wilh
the aid of ultrasound for 5 minutes, filter through a O.4-J.'rn
PTFE filter, evaporate the filtrate and dry under reduced
pressure for I hour. The in/mredabsorj>timl spectrum of the
residue, Appendix II A, is concordant with the reference
spectrum of rizatriptan benzoate (RS 474).

TESTS
DIssolution
Comply with the dissolution testfor tablets and capsules,
Appendix XII B1.

TBST CONDITIONS

(a) Use Apparatus 2 and rotate the paddle at 50 revolutions
per minute.

(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

(I) After 15 minutes withdraw a 15-mLsample of the
mediwn and measure the absorbance of the filtered sample,
suitably diluted with water, if necessary, to produce a solution
expected to contain the equivalent of about 0.0004% wlv of
rizatriptan at the maximum at 226 nrn, Appendix II B, using
water in the reference cell.
(2) Measure the absorbance of a solution of 0.00058% wlv of
nzatripuzn benzoate BPCRS using water in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of rizatriptan ClsHI9N5 in the
medium from the absorbances obtained and using the
declared content ofCJ5HJ~5 in rizatriptan benzoate BPCRS.
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LIMITS

The amount of rizatriptan released is not less than 80% (Q)
of the stated amount.

Related substances
Prepare a solution containing 1 volume of acetonitrile RJ and
4 volumes of 0.05M ammonium cuelate (solution A).

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) To a quantity of the powdered tablets containing the
equivalent of 40 mg of rizatriptan add 60 mL of solution A,
mix with the aid of ultrasound, dilute to 100 mL with
solution A and filter through a 0.4-1'JIl PTFE filter. Dilute
1 volume of the filtrate to 10 volumes.

(2) Dilute I volume of solution (1) 10 100 volumes with
solution A and dilute I volume of the resulting solution to
5 volumes with solution A.

(3) To 5 mL of a solution containing 0.0058% wlv of
rizatriptan benzoate BPCRS in solution A add 0.2 mL of
hydrogen peroxide solution (100 wI). Mix)heat in an oven at
60° for 30 minutes and allow to stand for 24 hours before
use (preparation of impurity H).

(4) 0.005% wlv of benzoic acid in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 rom) packed
with octad«y/siJ~silica gelfor chromalography (5 um) (Watets
Symmetry CI8 is suitable), fitted with a stainless steel guard
column (2 cm x 4.6 rom) packed with octadecy/si/yl Sl7ica gel
for chromatography (5 urn) (Waters Sentry CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 45'.

(e) Use a detection wavelength of 226 nm.

(I) Inject 10 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
twice the retention time of rizatriptan.

MOBILE PHASE

15 volumes of aceumiuile RJ and 85 volumes of a phosphate
buffer solution prepared as follows: dissolve 1.7 g of
potassium dihydrogen orthophosphate and 0.94 g of sodium
hexanesul/onate in 900 mL of water, adjust the pH to 6.8 with
19M sodium hydroxide and dilute to 1000 mL with water.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to rizatriptan
(retention time about to minutes) are: benzoic acid, about
0.3 and impurity H, about 0.5.

SYSTEM SUiTABILlTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resoluli<m between benzoic acid and
impurity H is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peahs is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (0.4%).

Disregard any peak due to benzoic acid and with an area less
than 0.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.1%).
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ASSAY
Prepare a solution containing 1 volume of acetonitrile Rl and
4 volumes of O.OSM ammonium acerate (Solution A).
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions.
(I) To a quantity of the powdered tablets containing the
equivalent of 40 mg of rizatriptan add 60 mL of solventA,
mix with the aid of ultrasound, dilute to 100 mL with
solution A and filter through a 0.4-pm PTFE filter. Dilute
1 volume of the filtrate to 10 volumes.
(2) 0.0058% wlv of rizatriptan benzoate Bl'CRS in solution A.
(3) Prepare impurity H as follows. Add 0.2 mL of hydrogen
peroxide solution (100 vol) to 5 mL of solution (2). Mix, heat
in an oven at 60° for 30 minutesand aUow to stand for
24 hours beforeuse.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described underRelated
substances may be used.

SYSTEM smTABIUTY

The test is not valid unless in solution (3) the resolution
between the peaksdue to benzoic acid and impurity H is
at least 3.0.

DE.TERMINATION OF CONTENT

Calculate the content of Cl.5H19Nj in the tabletsusing the
declared content of Cl5Hl9Nj in nzatriptan benzoate BPCRS.

LABELLING
The quantity of the active ingredlent is stated in termsof the
equivalent amount of rizatriptan,

IMPURTIlES
The impurities limited by the requirements of this
monograph include impurity H listed under Rizatriptan
Benzoate.

Rizatriptan Orodispersible Tablets
Orodispersible Rizatriptan Tablets

Action and use
Serotonin5HT 1 receptor agonist; treatment of migraine.

DEFINITION
Rizatriptan Orodispersible Tablets contain Rizatriptan
Benzoate in a suitable orodispersible basis.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of rizatriptan, ClSHl~5
93.4 to 105.0% of the stated amount,

IDENflFICATION
A. Carry out the method for thin-layer chromaUJgraphy,
Appendix m A, using the following solutions in methanol
(30%).
(i) To a quantity of the powdered tablets containing the
equivalent of 68.8 mg of rizatriptan add 7 mL, shakewell,
filter and dilute to 10 mL
(2) 1.0% wlv rizatriptan benzoate Bl'CRS.

(3) 1.0% wlv benzoic acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelF254.

(b) Use the mobile phase as described below.
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(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removai of the plate, dry in airand examine under
ultmviolet light (254 nm).

(f) Expose the plate to iodine vapour untilmaximum contrast
between the spots is obtainedand examinein daylight.

MOBILE PHASE

1 volumeof IBM ammonia, 20 volumes of methanol and
80 volumes of dichloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) when examined underultraviolet light
corresponds in position to that in the chromatogram obtained
with solution (3) (benzoic acid).

The principal spot in the chromatogram obtained with
solution(1) when exposed to iodine vapour corresponds in
position to that in the chromatogram obtained withsolution
(2) (rizatriptan).

B. In the Assay,the principal peaksin the chromatogram
obtained with solution (I) have the same retention time as
those in the chromatogram obtained withsolution (2).

TESTS
Dissolution
Comply with the dissolution USt for tablets and capsules,
Appendix xn B1.

TEST CONDITIONS

(a) Use Apparatus 2 and rotatethe paddleat 50 revolutions
per minute.
(b) Use 900 mLof WQW, at a temperature of 37°, as the
medium.

PROCBDURE

(1) After 5 minutes withdraw a"15 mLsample of the
mediumand measure the absorbance of the filtered sample,
suitably dilutedwith water if necessary to producea solution
expected to containthe equivalent of about 0.00055% wlv of
rizatriptan, at the maximum at 278 om, Appendix Il B, using
waterin the reference cell.
(2) Measure the absorbance of a solution of 0.0008% wlv of
rizatriptan benzoate BPCRS using water in the reference cell.

DETERMINATION OF CONTENT

Calculate the total contentof rizatriptan ClsH19Nj in the
medium from the absorbances obtained and using the
declared content of CljHI9Nj, in nzampuzn
benzoate Bl'CRS.

LIMITS

The amount ofrizatriptan released is not less than 80% (Q)
of the stated amount.

Related substances
Prepare a solution containing I volumeof acetonimle Rl and
9 volumes of 0.025M potassium dihydrogen orthophosphate
(solution A).

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) To a quantity of the powdered tablets containing the
equivalent of 50 mg of rizatriptan add 60 mL of solventA,
mix with the aid of ultrasound, dilute to 100 mL and filter
through a 0.4-~m PTFE filter. Dilute 1 volume of the filtrate
to 10 volumes.
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(2) Dilute I volume of solution (I) to 100 volumes with
solution A and dilute 1 volume of the resulting solution to
5 volumes with solution A,
(3) Prepare impurity H as follows. To 5 mL of a solution
containing 0.0075% wlv of rizam"ptan benzoate BPCRS in
solution A add 0.2 mL of hydrogen peroxide solution (100 voD.
Mix, heat in an oven at 60° for 30 minutes and allow to
stand for 24 hours before use.

(4) Prepare impurity 1, if aspartame is present, as follows.
To a 50-mL round-bottomed flask add 24 mg of rizatriptan
benzoate Bl'CRS, 2 mL of methanol and 2 mL of dimethyl
carbonate and mix well. Heat under a reflux condenser for
2 hours at 125°, cool and dilute 1 volume to 100 volumes
with solution A. To I mL of the resulting solution add 20 ~L

of 10M sodium hydroxide, incubate at room temperature for
2 hours and neutralise to pH 7 with approximately 30 JIL of
6Mhydrochloric acid.
(5) 0.01 % wlv of benzoic acid in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (15 em x 4.6 mm) packed
with base-deactivated end-copped oetylsi/y/ si/it:a gelfor
chromatogrophy (5 um) (YMC Basic is suitable).

(b) Use isocratic elution using the mobile phase described
below.

(e) Use a flow rate of 1 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 226 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
twice the retention time of rizatriptan.

MOBILE PHASE

16 volumes of a<eto1Iitri/e R I and 84 volumes of a phosphate
buffer solution prepared by weighing 3.4 g of potassium
dihydrogen onhopltosphat< and 2.0 g of sodium hexanesulfonate
into a 1000 mL flask, dissolve in 900 mL of water, adjust the
pH to 7.5 with 19M sodium hydroxide and dilute to volume
with water.

SYSTEM SUITABILITY

The relative retention times with reference to rizatriptan
(retention time about 16 minutes) are; benzoic acid, about
0.2; impurity H) about 0.3; impurity I, about 0.8 and
Impurity I, about 0.9.

The test is not valid unless, in the chromatogram obtained
with solution (3») the resolution between benzoic acid and
impurity H is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to rizatriptan impurity H
is not greater man 2.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to rizatriptan impurity I is
not greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (0.4%);

the area of any other seamdary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any seamdary peaks is not greater than
10 times the area of the principal peak obtained wuh solution
(2) (2%).
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Disregard any peaks due to benzoic acid and those with an
area less than 0.5 times the area of the principal peak
obtained with solution (2) (0. J%).

For formulations containing aspartame

SYSTEM SUITABILITY

The test is not valid unless in the chromatogram obtained
with solution (4) the resolution between impurity 1 and
rizatripan is at least 3.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to rizatriptan impurity 1
is not greater than 5.5 times the area of the principal peak in
the chromatogram obtained with solution (2) (1.1%).

ASSAY
Prepare a solution containing 1 volume of autonitriJe Rl and
9volumes of 0.025M potassium dihydrogen onhophosphate
(solution A).

Weigh and powder 20 tablets. Cony out the method for
liquidchromatogrophy, Appendix III D. using the followiog
solutions.

(I) To a quantity of the powdered tablets containing the
equivalent of 50 mg of rizatriptan add 60 mL of solvent A,
mix with the aid of ultrasound, dilute to 100 mL and filter
through a O.4-~m PTFE filter. Dilute I volume of the filtrate
to 10 volumes wilh solution A.

(2) 0.0075% wlv of riz.,ripton benzoate BPCRS in solution A.

(3) Prepare impurity H as follows. Add 0.2 mL of hydrogen
peroxide sdiuion (100 vol) to 5 mL of solution (I). Mix, heat
in an oven at 60° for 30 minutes and aUow to stand for
24 hours before use.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless in the chromatogram obtained
with solution (3) the resolution between benzoic acid and
imputity H is at least 3.0.

DETERM.INATION OF CONTENT

Calculate the content of CIsHl9N5 in the tablets using the
declared content of CIsHI~5 in nzamplan benzoateBPCRS.

LABELLING
The quantity of the active ingredient is stated in terms of the
equivalent amount of rizatriptan.

IMPURlllES
The impurities limited by the requirements of this
monograph include impurities A, H and I listed under
Rizatripran Benzoate and the following:

I. N,N,N-trimethyl-2-{[(IH-l ,2.4-triazol-I-yl)methyl]-IH
indol-3-yl}ethanaminium L-aspartyl-L-phenylaJaninate.
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PIlE" _

Time MobUe phase A MobUe phase B
(mlo) (per cent VIY) (per cent VIY)

0-26 100 0

26 - 36 100 ..... 20 o ..... 80
36 - 46 20 80

- temperature: 40°C.
Mobik phase:
- mobile phase A: 1 per cent VfV solution of ir,lluOTuauiic

acid R, acetonim"le for chromatography R, waterfor
chromawgraphy R (1:31:68 VIVIII);

- mobile phaseB: 1 per cent VIV solution of lrifluoroacetic
acid R, waterfor chromatography R, acetoniuile for
chromatography R (1:37:66 VIVIV);

Flow rate 0.7 mlJmin.

Delation Spectrophotometer at 242 om.
Injection 10 f'L.
Identification of impurities Use the chromatogram supplied
with rosutJastati" for SYSlem suitability CRS and the
chromatogram obtainedwithreference solution (b) to
identify the peaksdue to impurities A, Band C, use the
chromatogram supplied with rosuvastatin
impurity mixture CRS and the chromatogram obtained with
reference solution (c) to identify the peakdue to impurity D;
use the chromatogram obtained withreference solution (d) to
identify impurity FP-A.

Relative retention With reference to roauvastatin (retention
time =about 11 min): impurity A =about 0.9;
impurity B = about Lf ; impurity C = about 1.7;
impurity D = about 2.2; impurity FP-A = about 3.1.

~tenl suitabilily Reference solution (h):
- peak-tQ"IJalley ratio: minimum 2.0, where Hp =height

above the baselineof the peakdue to impurity B and
H. =height above the baseline of the lowest point of the
curveseparating thispeakfrom the peakdue to

rosuvastatin.
Calculation 01percenroge contents:
- correaion factor: multiply the peak area of impurity C by

1.4;
- for each impurity, use the concentration of rosuvastatin

calcium in reference solution (a).
Limits:
- impurities C, D: for each impurity, maximum 1.5 per cent;
- impurUy FP-A: maximum 0.5 per cent;
- unspecified impurities: for each impurity, maximum

0.2 per cent;
- total: maximum 2.5 percent;
- reporting threshold: 0.1 per cent; disregard the peaks due to

impurities A and B.

Dissolution
(2.9.3, Apparatus2). Carry out the tes: protutedfrom light

The tablets wmply with the leSt and the acupron" criterion
described below, unless otherwise juslified and authorised.
Dissolution medium (0.05 M citrate buffer solution pH 6.6)
Dissolve 147.0 g of sodium ciuate R in 2 L of waterR, add
3.3 g of anhydrous citric acidR and dilute to 10 L with the
same solvent. Ifnecessary, adjust to pH 6.6 ± 0.05 with
sodium citrate R or anhydrous citric acidR. Use 900 mL of the
medium.
Rotationspeed 50 r/min.

Time 30 min.
Anarysis Liquid chromatography (2.2.29).

**** ** ** ****
Rosuvastatin Tablets
(Ph Bur. monograph 3008)

Action and use
HMG Co-A reductase inhibhor, lipid-regulating drug.

DEFINITION
Tablets containing ROSU1JClStalin calcium (2631), for human
use.
They wmply with the monograph Tablets (0478) and the
loIlowing additional requirements.

Content
93.0 per cent 10 105.0 per cent of the content ofrosuvastatin
(C"H,.FN,O.S) Slated on the label.

IDENTIFICATION
A. Record the UV spectrum of the principal peak in the
chromatograms obtained with the solutions used in the assay,
with a diode array detector in the range of 210-400 run.
Results The UV spectrum of the principal peak in the
chromatogram obtained with the test solutionis similar to
the UV spectrum of the principal peak in the chromatogram
obtained with reference solution (a).
B. Examine the chromatograms obtained in the assay.
Results The principal peakin the chromatogram obtained
with the test solutionis similar in retention time and size to
theprincipal peakin the chromatogram obtained with
reference solution(a).

TESTS
Related substances
Liquid chromatography (2.2.29). Carryout the leSt prote<ted
from light and prepare the solUlions immediately before use.
Solvent mixture amonitrileR, waterR (25:75 VIII).

Test solution To an appropriate numberof tablets (at least
6) add at least 50 mL of waterR and shake vigorously until
the tablets have disintegrated completely. Add a suitable
volume of aceumitn"le R and againshake vigorously. Add a
suitable volumeof waterR to obtain a ratio of acetonitrile to
water of 25:75 VIV. Filter through a poly(vinylidene
difluoride) filter and dilutewith the solventmixture, if
necessary, to obtain a concentration of rosuvastatin calciwn
of 1 mg/mL.

Rejeren" solution (a) To 25.0 mg of """"asta,in
calcium CRS add 25 mL of waterRand aUow to stand for at
least 10 min. Sonicatefor about 30 min until dissolved,
shaking every 10 min. Add 12.5 mL of a<ewnitrile R, mix
weUand dilute to 50.0 mL with waterR. Dilute 1.0 mL of
the solution to 50.0 mLwith the solventmixture.
Rsferena solution (1)) Dissolve 7 mg of rosuwsrotin lor system
suitability CRS (containing impurities A, Band C) in 2.5 mL
of aceumitrile R and dilute to 10 mL with waterR.
Reference solution (c) Dissolve the contentsof a vialof
rosuvastat;n impunty mixture CRS (containing impurity D) in
I mL of the solvent mixture. .
Reference SOIUlion (d) Dissolve 2 mg of tosuuasuuin ethyl
ester R (impurity FP-A) in 20 mL of the solvent mixture.
Dilute I mL of the solution to 100 mL with the solvent
mixture.
Column:
- size: 1= 0.15 m, 0 = 3.0 mm;
- sro,ionary phase: end-capped ocrade<y/si/y/ amorphous

organosilica polymer for chroma'ography R (3.5 um),
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and enanlk>mel

Time Mobile phase A Mobile phase B
(min) (per cent V/J? (per cent Vm
0·14 100 0

14 - 15 100 -;0 10 0-;090

F

- mobile phale B: 1 percent VIVsolutionof trijluoroacetic
add R, acetonitrile for chromalOgraphy R (I:100 VIII);

F

OH 0 0 N::""

H,C I ~{A CH,
~ N N

H,C I
CH, CH,

FlouJ rate 0.7 mUmin.

Detection Spectrophotometer at 242 om.
Injection 10 ~L.

Identification of impurities Use the chromatogram supplied
with rosuuasuuin for system suiUJbr1ity CRS and the
chromatogram obtained withreference solution (b) to
identify the peak due to impurity B.

J?elative retention Withreference to rosuvastatin (retention
time = about II min): impurity B = about I. I.
System suitability:
- repeatability: maximum relative standard deviation of

].0 per cent determined on 6 injections of reference
solution (a);

- peak-lO-<Jalley ratio: minimum 2.0, where Hp = height
above the baseline of the peakdue to impurity B and
H" = height abovethe baseline of the lowest pointof the
curve separating this peak from the peakdue to
rosuvastatin in the chromatogram obtained with reference
solution (b).

Calculate the percentage contentof rosuvastatin
(C22H28FN,06S) taking into account the assigned contentof
rosuvastalin calcium CRS and applying a conversion factor of
0.96. .

IMPURITIES
Specified impurities C, D, FP-A.
Other detectable impun'ties (the following substances would) if
presentat a sufficient level) be detected by one or otherof
the tests in the monograph): A, B, FP-B.

A. (3R,5S,6E)-7-[2-(2,N-dimethyl-2-hydroxypropane-l
sulfonamide)-4-(4-ftuorophenyl)-6-(propan-2-yl)
pyrimidin-5-yl]-3,5-dihydroxyhept-6-enoic acid,

B. (3RS,5RS,6E)-7-[4-(4-ftuorophenyl)-2-(N
methylmethanesulfonamido)-6-(propan-2-yl)pyrimidin-5
yl]-3,5-<lihydroxyhept-6-enoic acid,

Testsolution The samples withdrawn from the dissolution
vessel and filtered, using a poly(vinylidene difluoride) filter.
Reference solutio!! To 25.0 rng of roS'..l"Jastalin calcium CRS
add 25 mL of waterR and allow to stand for at least 10 min.
Sonicatefor about 30 min until dissolved, shaking every
10 min. Add 12.5 mL of acetonitrile R, mix well and dilute to
50.0 mL with water R. Dilute a suitable volume of the
solutionwith the dissolution medium to obtaina
concentration of rosuvastatin corresponding to the theoretical
concentration of rosuvastatin in the test solution, based on
the labelled content of the tablets.

Column:
- size: / = 0.05 m, 0 = 4.6 mm;
- stationary phase: end-eapped octade<yJsi!YI silka gelfor

chromalOgraphy R (5 J1Dl).

Mobile phase phosphoric: acidR, acewnitri/e for
chromatography R, waterfor chromatography R
(0.1:40:60 VIVIII).
Flmo rate 1.0 mUmin.
Detection Spectrophotometer at 242 run.
Injection 20 ~L.

Run time 5 min.
System suiipbiJity Reference solution:

- rep«uahiJiry: maximum relative standard deviation of
1.0 per cent determined on 6 injections.

Calculate the amountof dissolved rosuvastatin
(C~!2H28FN306S), expressed as a percentage of the content
stated on the label) taking into account the assigned content
of rosuvastatin calcium CRS and applying a conversion factor
of 0.96. .

Acceptance oitenon:
- Q = 75 per cent after30 min.

ASSAY
Liquid chromatography (2.2.29). Carryout the tesr protected
from lighe
Solventmixture aalOnitri/e R, waterR (25:75 VIII).
Test solution To an appropriate numberof tablets (at least
6) add at least 50 mL of waterR and shake vigorouslyuntil
the tablets have disintegrated completely. Add a suitable
volume of acetonitrile R and again shake vigorously. Add a
suitable volumeof water R to obtain a ratioof acetonitrile to
water of 25:75 VIV. Filter through a poly(vinylidene
difluoride) filter and dilute with the solvent mixture) if
necessary) to obtaina concentration of rosuvastatin calcium
of 0.1 mglmL.

Reference solution (a) To 25.0 mg ofrosuvastatin
calcium CRS add 25 mL of waterR and allow to standfor at
least ] 0 min. Sonicatefor about 30 min until dissolved)
shaking every 10 min. Add 12.5 mL of acetonitrile R, mix
well and dilute to 50.0 mL with waterR. Dilute 1.0 mL of
the solution to 5.0 mL with the solventmixture.
Reference solution (b) Dissolve 7 mg of TOSU'lJQStatin for system
suitabili"" CRS (containing impurities A, B and C) in 2.5 mL
of acewnim"le R and dilute to ]0 mL with water R.
Column: .
- size: 1= 0.15 m, 0 =3.0 mm;
- stationary phase: end-capped octade<yJsilyl amorphous

organosilica polymer for chromalOgraphy R (3.5 ~m);

- temperaut"': 40 "C.
Mobile phase:
- mobile phaseA: I per cent VIV solution of trijluoroacetic

add R) acetonitrile for chromawgraphy R, waterfor
chromnrography R (1:31:68 VIVIII);
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Action and use
Dopamine agonist.

IDENTIFICATION
A. Remove the release linerand dissolve the contents of one
patch in 100 mL ofO.IM hydrochloric aaawith the aid of
ultrasound. Dilute a suitable volume of this solutionwith
O.IM hydrochloric acid to producea solution expected to
contain 0.0025% wJv of Rotigotine. The light absorption,
Appendix n B, in the range 200 to 300 urn of the final
solutionobtained exhibits two maxima, at 220 nm and
272 nm.

E. In the test for Uniformity of content, me retention timeof
the principal peakin the chromatogram obtainedwith
solution (I) is similar to that of the peak in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the methodfor liqm"d chromatography,
Appendix m D, using the following solutions.
Solution A 1 volumeof methanesulfonic add, 200 volumes of
Im-burylmethylether and 800 volumes of propan-l-ol.
Solution B I volume of methanesulfonic add and 1000 volumes
of water.

(I) To 3 whole patches, wipe the lacquer off the patches
usinga solutionof 4% methanotic aatic acid, dry anddissolve
with sufficient SolutionA to make a solutionexpected to
contain0.015% wlv of Rotigotine. To 3 volumes of this
solution add 7 volumes of Solution B and mixwell (the
solutionmay become turbid). Centrifuge this solution and
use me supernatant liquid.
(2) Dilute I volume of solution (I) to 100 volumes with a
solution containing 3 volumes of SolutionA and 7 volumes
of Solution B.
(3) To 3 volumes ofa 0.015% wlv ofrofigoline
impunty standard BPCRS in solutionA, add 7 volumes of
solution B.
(4) To 3 volumes of a 0.0015% wlv of rofigofine
impwiry B EPCRS in solution A, add 7 volumes of
solutionB.
(5) Dilute I volume of solution (2) to 10 volumes with a
solutioncontaining 3 volumes of SolutionA and 7 volumes
of Solution B.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 rom) packed
with end-.:apped Cyanosilyl silico gelfor chromatography (5 1UJl)
(!iChrospher 100 CN is suitable).

(h) Use gradient elution and the mobile phase described
below.
(c) Use a flow rateof 1 mL per minute.

DEFINITION
Rotigotine Transdennal Patchescontain Rotigotine in a
suitable matrix or reservoir presentation.
The transdermol pardies"""ply wilh the requirements Slated

under Transdennal Patches and with thefollowing requirements.

PRODUCTION
A suitable test is carried out to demonstrate the appropriate
release of rotigotine.

Content of rotigotine, C,,,I{,,NOS
90.0 to 110.0% of the stated amount.

Rotigotine"Transdermal Patches

o

D. N-[4-(4-ftuorophenyl)-5-[(IE)-2-[(2S,4R)-4-hydroxy-6
oxooxan-2-yl]ethen-l-yl]-6-(propan-2-yl)pyrimidin-2-yl)
N-methylmethanesulfonamideJ

F

F

o 0 N ~
~q n

~ ..... S'N.....-".NA CH3

I andepimer al C'
CH, CH,

F

C. (3R,6E)-7-[4-(4-f1uorophenyl)-2-(N
methylmethanesulfonamido)-6-(propan-2-yl)pyrimidin-5
yl]-3-hydroxy-5-oxohept-6-enoic acid,

FP-A.ethyl (3R,5S.6E)-7-[4-(4-f1uorophenyl)-2-(N
methylmethanesulfonamido)-6-(propan-2-yl)pyrimidin
5-yI1-3,5-dihydroxyhept-6-enoate (rosuvastatin ethyl
ester).

FP-B. (3R,5S)-5-[(6RS)-8-f1uoro-2-(N
methylmethanesulfonamido)-4-(propan-2-yl)-5,6
dihydrobenzo[h]quinazolin-6-yl]-3,5
dihydroxypentanoic acid.

--------------------,"""
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(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 220 run.

(f) Inject 80 ilL of each solution.

MOBILE PHASE

Mob.e phaseA 0.5 volumes of methanesulfonic acidand
1000 volumes of water.

MobilephaseB 0.5 volumes of methanesulfonic acid and
1000 volumes of QUlon;tn"le.

Time (MInutes) MobIle phase A MobUe phase B Conunent
<-I. ylv) (%vlv)

0-2 95 5 isccraric

2-35 95---t40 5--->60 linear gradient

35·38 40 60 isccraric
38-39 40 .....95 60-->5 linear gradient

39-45 95 5 re-equjlibraricn

When the chromatograms are run under the prescribed
conditions, the retention times relative to rotigotine
(retention time, about 16 minutes) are: impurity B, about
0.3; impurity K, about 0.6; impurity C, about 0.7;
impurity D, about 0.9.

SYSTEM S'UITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to rotigotine impurity K
and impurity C is at least 2.0;

the resolution between the peaks due to rotigotine impurity D
and rotigotine is at leas! 1.5.

LIMITS

Identify any peak in the chromatogram obtained with
solution (1) corresponding to impurity K using the
chromatogram obtained with solution (3) and multiply the
area of this peak by a correction factor of 3.7. Identify any
peak in the chromatogram obtained with solution (I)
corresponding to impurity B using the chromatogram
obtained with solution (4).

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity C is not
greater than 0.6 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.6%);

the area of any peak. corresponding to impurity B is not
greater than 0.4 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.4%);

the area of any other secondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of all secondary peaks is not greater than
1.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.5%). .

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

Uniformity of content
Comply with the requirements stated under uniformity of
content, Appendix xn C3, Test C, with respect to the
individual content of each dosage unit and using the
following method of analysis.

Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.

Solulion A 4 volumes of propan-2-ol, I volume of tert-butyl
methyl etherand 0.005 volumes of methanesulj01lic acid.

Salbutamol Preparations 111-1305

Solution B rOoo volumes waterand I volume methanesulfonic
acid.

(1) Remove the release liner and backing foil from iO
patches and dissolve each patch in a sufficient volume of
Solution A to produce a solution expected to contain
0.045 % w/v of Rotigotine. Dilute 3 volumes of this solution
to 10 volumes with Solution B and mix weU (the solution
may become turbid). Centrifuge this solution and use the
supernatant liquid.

(2) 0.0135 % wlv of roligoline BPCRS in solution B.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (7.5 em x 4 mm) packed
with end-capped octaduylsilylsilica gellor chromawgraphy
(4 urn) (Superspher 60 RP select B is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of2 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 272 om.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

650 volumes of water, 350 volumes of acewnitriJe and
0.5 volumes of methanesulfonic acid.
When the chromatograms are run under the prescribed
conditions, the retention time of the peak due to Rotigotine
is about 1.5 minutes.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (2), the symmetryI«<;/Qr of the peak due to
rotigotine is in the range 0.8 to 2.8.

DETERMINATION OF CONTENT

Calculate the content of C19H25NOS in the transdennal
patch using the declared content of Cl 9H25NOS in
rotigatine BPCRS.

ASSAY
Use the average of the individual results determined in the
test for Uniformity of content.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under ROligotine.

Salbutamol Prolonged-release Capsules
Prolonged-release Salbutamol Capsules

Salbucamol Prolonged-release Capsules from differem
manufacturers, whilst complying wlih the requirements of the
monograph, are not interchangeable unless otherwise justifiedand
authorised.

Action and use
Betaj-adrencceptor agonist; bronchodilator.

DEFINITION
Salbutamol Prolonged-release Capsules contain Salbutamol
Sulfate. They are formulated so that the medicament is
released over a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Salburamol Sulfate. The dissolution
profile reflects the in viw performance which in turn is
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compatible with the dosageschedulerecommended by the
manufacturer.
Thecapsules compiy wilh the requirements statedunder Capsules
and wlih the following requirements.

Content of salbutamol, C13H2INOJ

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the contentsof the capsules
containing the equivalent of4mg ofsalbutamol with 10 mL
of water and filter. The filtrate yields the reactions
characteristic of sulfates, Appendix VI.
B. Shakea quantity of the contentsof the capsules
containing the equivalent of 2.5 mg of salbutamol with
50 mL of a 2% w/v solution of sodium telraborau, add 1 m.L
of a 3% wlv solution of ~m;noann"pyrineJ 10 mL of a
2% w/v solution of potassium hexacyanofmate(llJ) and 10 mL
of chlor%nn, shake and allow to separate. An orange-red
colour is produced in the chloroform layer.
C. In the Assay, the principal peakin the chromatogram
obtained with solution (1) corresponds to that in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liljuid chromatography,
Appendix ill D, using the following solutions.
(I) Shake with the aid of ultrasound, a quantity of the
contents of the capsules containing the equivalent of 20 mg
of salbutamol with 5 mL of the mobilephase, add sufficient
mobile phase ro produce ~O mL and filter the resulting
solution through a 0.45-~m filter (Whaunan GF/C is
suitable), discarding the first I mL of filtrate.

(2) Dilute I volume of solution (I) to 100 volumes with the
mobilephase.
(3) Dilute 3 volumes of solution (2) to 10 volumes with the
mobile phase.
(4) 0.0004% w/v of salburamol impurity B BPCRS and
0.0005% wlv of salburamol sulfate BPCRS in the mobile
phase.
(5) 0.001% w/v of salburamol impurityD EPCRS in the
mobilephase.
(6) Dilute I volume of solution (2) to 10 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 3.9 mm) packed
with spherical end-capped octylsilyl silica gelfor chromatography
(5 pm) with a specific surface area of 335 m2 per g, a pore
size of 10 nm and a carbon loading of 11.7% (Waters
Symmetry C8 is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flow rateof I mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 run.

(I) Inject 20 ~L of each solntion.

(g) Allowthe chromatography to proceed for 25 times the
retention time of salbutamcl.

MOBILE PHASE

22 volumes of acetonitn1e and 78 volumes of a solution
containing 0.287% wlv of sodium hepranesulfonate and
0.25% wlv of potassium dihydrogen orchophosphat< adjusted to
pH 3.65 with 2M orchophosphoric acid.

2022

When the chromatograms arerecorded under theprescribed
conditions, me relative retention of impurity D with reference
to salbutemol (retention time about 2 minutes) is about 2.7.

SYSTEM SUlTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between thepeaks due to
salbutamol and salbutarnol impurity B is at least3.0.

UMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to salburamol impurity D
is not greater than the area of theprincipal peakin the
chromatogram obtained withsolution (5) (0.5%);
the area of any other secondary pMk is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.3%);

The total impurity content is not greater than 1%.
Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(6) (0.1 %).

ASSAY
Weigh the contentsof 20 capsules. Mix andpowder if
necessary. Carry out the method for liquid chromarography,
Appendix III D, using the following solutions.
(I) Shake with the aid of ultrasound a quantity of the capsule
contentscontaining the equivalent of 20 mg of salbutamol
with 5 mL of the mobile phase,add sufficient mobilephase
to produce 100 mL and filter theresulting solution through a
0.45-~m filter (Whaunan GF/C is suitable), discarding the
first 10 mL of filtrate.

(2) 0.024% wlv of salbu'amol sulfate BPCRS in the mobile
phase.
(3) 0.0004% wlv of salburamol impurity B BPCRS and
0.0005% wlv of solburamol sulfat< BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between thepeaks due to
salbutamol and salbutamol impurity B is at least3.0.

DETERMINATION OF CONTENT

Calculate the content of C13H2 lN0 3 in the capsules using
the declared contentof C13H2lNOj in salbutamol
sulfate BPCRS.

LABELLING
The quantity of activeingredient is stated in terms of the
equivalent amount of salbutamol.

IMPURlTIES
The impurities limited by the requirements of this
monograph include those listed under Salbutamol Sulfate.
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Salbutamol Injection
Action and use
Betaj-adrenoceprcr agonist; bronchodilator.

DEFINITION
Salbutarnol Injection is a sterile solutionof Salbutamol
Sulfate in Water forInjections.
The injection romp/its with therequirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of salbutamol, CnH21NOl

95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless or very pale yellow solution.

IDENTIFICATION
A. Dilute a volwne of the injection with sufficient O.1M
hydrochlom acid to produce a solution containing the
equivalent of 0.004% w/v of salbutamol. The lightabsorption
of the resulting solution,Appendix n B, in the range 230 to
350 run exhibits a maximum only at 276 run.
E. Carry out the method for rhin-Iayer chromatography,
Appendix III AJ using the following solutions.
(1) Evaporate a suitable volume of the injection to dryness
usinga rotary evaporator, wash the residue with four 5-mL
quantities of absolute ethanol, filter, evaporate the filtrate to
dryness and dissolve the residue in sufficient water to produce
a solution containing the equivalent of 0.1%wlv of
salbutamol.
(2) 0.12% wlv of sa/bura.mol sulfare BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sUica gel.
(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 cm.
(e) After removal of the plate, dry in air,place it in an
atmosphere saturated with diethylamine for a few minutes and
spray withdiazotised nitroani/ine solution.

MOBILE PHASE

4 volumes of 13.5M ammonia, 16 volwnes of water,
30 volumes of propan-2-(J/ and 50 volumes of ethylacetare.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to thatin the
chromatogram obtained with solution (2).
C. Dilute a volume containing the equivalent of 0.5 mg of
salbutamol to 50 mL with water, add 1 mLof 5M ammonia,
1 mLof a 3% w/v solutionof 4-aminoamipyn"ne, 10 mL of a
2% wlv solution of porassium hexacyanoferrate(/II) and 10 mL
of ,h/orofonn, shake and allowto separate. An orange-red
colour is produced in the chloroform layer.
D. A volume containing the equivalent of I mg of salbutamol
yields the reactions characteristic of sulfates, Appendix VI.

TESTS
Acidity
pH, 3.4 to 5.0, Appendix V L.

Salbutamol ketone
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions.
(1) Dilutea quantity of the injection, if necessary, with
sufficient water to produce a solution containing the
equivalent of 0.050% wlv of salbutamol.
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(2) 0.00025%" wlv of sa/bulamol ketone impurity BPCRS
(impurity D in warer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with end-copped ocry/si(yl silica gelfor chromawgraphy (5 pm)
(Hypersil BDS ca is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of276 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 1.5 volumes of propan-2-(J/ and
9.8.5 volumes ofO.1M ammonium acetate adjusted to pH 4.5
with glacia/ acetic acid.
MoMe phase B propan-2-o1.

Time (MInutes) Mobile phase A MobUe phase B Comment
(%vlv) (0/.vlv)

0-5 100 •• isocmlic

5·20 100...... 86 0 ...... 14 lineargradient

20·30 80 14 isocllltic
30-31 86 ...... 100 14...... 0 lineargradient

31-45 100 0 re-equilibmtion

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeak corresponding to salburamol ketone
(impurity D is not greater than the area of the ptincipal peak
in the chromatogram obtained with solution (2) (0.5%).

Related substances
Carry out the method for liquid chromawgraphy.
Appendix III D, using the foUowing solutions prepared in the
mobile phase.
(1) Dilute a volume of the injection, if necessary, with the
mobile phase to produce a solution containing the equivalent
of 0.005% wlv of salbutamol.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.0004% wlv of salburamol impuriry B BPCRS and
0.0005% wlv of sa/butamol sulfare BPCRS.
(4) 0.000025% wlv of salbutamol impurity D EPCRS.
(5) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 3.9 mm) packed
with spherical end-capped ocrylsilyl silica gelfor chromalography
(5 pm) with a specificsurface area of 335 m2 per g, a pore
size of 10 nmand a carbon loading of 11.7% (Waters
Symmetry Cacis suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 tun.

(I) Inject 20 J1L of each solution.

(g) For solution (I), allow the chromatography to proceed
for 25 times the retention time of salbutamol,

MOBILE PHASE

22 volumes of acetonim"le and 78 volumes of a solution
containing 0.287% wlv of sodium heptanesuJfonate and
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0.25% w/v ofpotassium dihydrogen onlUJphosphate adjusted to
pH 3.65 with 2M otthophosphotic acid.
W1:ten the chromatograms are recorded under the prescribed
conditions, me relative retention of impurity D with reference
to salbutamol (retention time about 2 minutes) is about 2.7.

SYSTEM SUITABIUT't'

The test is not valid unless, in the chromatogram obtained
with solution (3), me resolution between the two principal
peaks is at least 3.0.

LIMITS

In the chromatogram obtained with solution (I):

the areaof any peak corresponding to impurity D is not
greater than twice the area of the principal peak in the
chromatogram obtained withsolution (4) (1%);
the area of any other secondary peak is not greater than
0.5 times the areaof the principal peak in the chromatogram
obtained with solution (2) (05%).

The total impuritycontent is not greater than 2%.
Disregard any peak with an arealess than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the followingsolutions prepared in the
mobile phase.
(1) Dilute the injection to produce a solution containing the
equivalent of 0.0025% wlv of salbutamoJ.

(2) 0.003% wlv of salbuta'llol sulfate BPCRS.
(3) 0.003% wlv of salbutamol sulfate BPCRS and
0.0025% wlv of 2-tert-butylamino-J-(4-hydroxy-3-methylphenyl)
ethanol BPCRS (impurity C).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 5 mm) packed
with cyanonlyl silica gelfor chromatography (5 pm) (Spherisorb
CN is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient colwnn temperature.
(e) Use a detection wavelength of 276 nm.

(I) Inject 20 pL of eacb solution.

MOBILE PHASE

15 volumes ofpropan-2-ol) 300 volumes ofO.05M ammonium
aceuUe and 685 volumes of water) the pH of the mixture
being adjusted to 4.5 with glacial acetic acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaksis at least 1.5.

DETBRMINATION OF CONTENT

Calculatethe content of C13H21N 0 3 using the declared
content of C13H21N03 in salbutamol sulfate BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of salbutamol.
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salbutamo] Nebuliser Solution
Action and use
Betaj-adrenoceptor agonist; bronchodilator.

DEFINITION
SalbutamolNebuliser Solution is a solution of Salbutamol
Sulfate in a suitable vehicle, intended to be converted into
aerosols by nebulisers.
The nebuliser solution complies with the requirements statedunder
Preparations for Inhalation and with thefollowing requirements.

Content of salbutamnl, CnH21NOJ

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Dilute the solution being examinedwith sufficient
O.IM hydrochloric add £0 produce a solution containingthe
equivalent of 0.008% wlv of salbutamoJ. The fight absorption
of the resultingsolution)Appendix IT B) in the range 230 nm
to 350 nm exhibits a maximumonly at 276 nrn.
B. In the test for Relatedsubstances) the principal peak in
the chromatogram obtained with solution (2) corresponds to
the salbutamol peak in the chromatogram obtained with
solution (3).

C. Dilute the solution being examined with sufficient water to
produce a solution containing the equivalent of 0.025% wlv
of salbutamol. The resulting solution yields reactionA
characteristic of sulfates, AppendixVI.

TESTS
Acidity
pH, 3.0 '0 5.0, Appendix V L.

Salbutamol ketone
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) Dilute a quantityof the nebulisersolution, if necessary,
with sufficientwaur to produce a solution containingthe
equivalent of 0.050% wlv of salbutamol.

(2) 0.00025% wlv of salbutamol ketone impurity BPCRS
(impurity D in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-eapped octy/silyl saito gelfor chromatography (5 urn)
(Hypersil BDS C8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.
(d) Use a column temperature of30'.

(e) Use a detection wavelength of 276 nm.

(I) Inject 20 pI. of eacb solution.

MOBILE PHASE

Mobile phaseA 15 volumes ofpropan-l-oland
98.5 volumes ofO.1Mammonium acetate adjusted to pH 4.5
with glacial acetic acid.
Mobile phaseB propan-l-<JI.

Time (Minutes) Mobile phase A Mobile phase B Comment
("I. vlv) (%vlv)

0-5 100 0 lsccreoc

5-20 100.....86 0 ..... 14 Iinell£ gradient

20-30 8' .. isocratjc

30-31 86..... 100 14..... 0 linear gradient

31-45 100 0 re-equilibration
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LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to aalbutamol ketone
(impurity J) is not greater than the area of the principal peak
in the chromatogram obtained with solution (2) (0.5%).

Related substances
Carry out the method for IUjuid chrom"",graphy,
Appendix ill D, using me following solutions prepared in the
mobile phase.
(1) Dilute a quantity of the nebuliser solution withsufficient
of the mobile phase to produce a solution containing the
equivalent of 0.05% wlv of salbutamol.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.
(3) 0.0004% wlv of ,albulamol impurity B BPCRS and
0.0005% wlv of ,albutamol ndfateBPCRS.
(4) 0.00025% wlv of ,albulamol impurity D EPCRS.
(5) Dilute I volume of solution (2) 10 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with spherical end-capped octy/si(yl ,ilicagellor chromatography
(5 J.1m) witha specific surface areaof 335 m2 per g, a pore
size of lO-nDl and a carbonloading of 11.7% (Waters
Symmetry C8 is suitable).

(b) Use lsocratic elution and the mobile phase described
below.

(e) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 urn.

(I) Inject 20 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for 25 times the retention time of salbutamol.

MOBILE PHASE

22 volumes of acetonitrile and 78 volumesof a solution
containing 0.287% wlv of ,odiumheplanesullonate and
0.25% wlv of potassium dihydrogen orrhophosphate adjusted 10

pH 3.65 with 2M orthophosphoric acid.
When thechromatograms are recorded under the prescribed
conditions, the relative retention of impurityD withreference
to salbutamol (retention time, about2 minutes) is about 2.7.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolutUm between the two principal
peaks is at least 3.0.

LIMITS

In the chromatogram obtained widt solution (1):
the area of any peakcorresponding to salbutamol impurity D
is not greater than the areaof the principal peak in the
chromatogram obtained with solution (4) (0.5%);

me area of any othersecondary peak is not greater than
0.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.5%).

The total impuritycontent is not greater than 1%.
Disregard anypeakwith an area less than the area of the
principal peakin the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Dilute a volume of thenebulisersolutioncontaining the
equivalent of 4 mg of salbutamol to 50 mL with 0.1M

hydrochltnic acid. Measure the absorbanu of the resulting

Salbutamol Preparations 111-1309

solutionat th~ maximum at 276 nm, Appendix IT BJ using
O.IM hydrochloric acidin the reference cell. Calculate the
content of C1Jl2lN03 in the solution from the absorbance
obtained from a solutionprepared by diluting I volume of a
0.1%wlv solution of salbutamol sulfate BPCRS to 10 volumes
with 0.1M hydrochloric add and from the declared content of
C13H2INO, in salbtuamol 'ullateBPCRS.

STORAGE
Salbutamol Nebuliser Solution should be protected from
light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of salbutamol.

Salbutamol Oral Solution
Action and use
Beraj-adrenocepror agonist; bronchodilator.

DEFINITION
Salbutamol Oral Solution is a solution of Salbutamcl Sulfate
in a suitable flavoured vehicle.
The oral solution complies with the requirements statedunder Oral
Liquids and with thejol/uwing requirements.

Content of salbutamol, CnH21N0 3

95.0 to 105.0% of the stated amount.

IDENTIFICATION
In the Assay, the chromatogram obtained with solution (1)
shows a peakwith the same retention time as that of the
principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Ac1cIlty
pH, 3.3 to 4.0, Appendix V L.

2-tert-BulyIamino-I-(4-hydroxy-3-methylphenyl)
ethanol
Carry out the method for IUjuid chromatography,
Appendix ill DJ using the following solutions.
(1) Add to a volume of the oralsolution containing the
equivalent of 5 mg of salbutamol sufficient mobilephase A to
produce 50 mL, mix, filter through a glassmicrofibre filter
(WhalInan GFIC is suitable) and use the filtrate.

(2) 0.00005% wlv of Z-terr-butylamin<>-1-(4--hydroxy-3
merhylphenyl)elhanol BPCRS (impurity C) in mobile phase A.

CHROMATOGRAPHIC CONDITIONS

(a> Use a stainless steel column (25 cm x 4.6 mm) packed
with end-copped octy/silyl silica gellor chrom"",graphy (5 pm)
(Hypersil BDS C8 is suitable).

(b) Use gradient elution and the mobile phases described
below.

(c) Use a flow rate of I mL per minute.

(d) Use a column temperature of 30".

(e) Use a detectionwavelength of 276 nm.
(I) Inject 20 ~L of each solution.

MOBILB PHASB

Mobile phase A 1.5 volumes of propon-Z-oI and
98.5 volumes of O.IM ammonium acetate adjusted to pH 4.5
with glacial acetic acid.
Mobile phase B propan-Z-<JI.
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Time (MInutes) MobUe phase A Moblle phase B Comment
(010 v/v) ("10 yfy)

O~5 100 0 isocratic

5-20 100--->86 0 ...... 14 linear gradient

20-30 86
"

isocratic
30-31 86 ..... 100 14-0 linear gradknt

31-45 100 0 re-equlllbration

LIMITS

In the chromatogram obtainedwilh solution (1) the area of
any peak corresponding to 2-tert-butylamino-I-(4-hydtoxy-3
methylphenyl)ethanol is not greater thanthe area of the peak
in the chromatogram obtained with solution (2) (0.5%).

ASSAY
Carry out the method for liquid chromarography,
Appendix ill D, using the following solutions.
(I) Mix a quantity of the oral solution containing the
equivalent of 2 mg of salbutamol with sufficient of mobile
phase A to produce 50 mL and filter through a glass
microfibre filter (Whatman GF/C is suitable).

(2) 0.004% wlv of salbutamol su/fat< BPCRS in mobile
phase A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under2-tert
Butylamino-I-(4-hydroxy-3-methylphenyl)ethanol may be
used.

DETERMINATION OF CONTBNT

Calculate the content of CnHZ1NO) in the oral solution
using the declared content of C."H2,NO. in salbutamol
su/fat< BPCRS.

STORAGE
Salbutamol Oral Solution should be protected from light.

LABELLING
The quantity of active ingredient is Stated in terms of the
equivalent amount of salbutamol.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurity C listed under Salbutamol
Sulfate.

Salbutamol Inhalation Powder
Salbutamol PowderforInhalation, metered-dose powder
inhalers

Acdon and use
Beraj-adrenoceptcragonist; bronchodilator.

DEFINITION
Salbutamol Inhalation Powderconsistsof SalbutainoJ Sulfate
in microfinepowder either alone or combinedwith a suitable
carrier. It is administered by a dry-powder inhaler.
The inhalatitm powder romp/its with therequirements stated under
Preparations lor Inhalation and with rhe loIWwing requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
thata consistent portionis deposited in the lungs. The fine
particle characteristics of preparations for inhalation are
determined using the method described in Appendix xn C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
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Panicles. The test and limitsshould be agreed with the
competent authority.
Tne water content is controiied to ensure the performance of
the productas justified and authorised by thecompetent
authority.

Content of salbutamul, C13Hz1N03
80.0 to 120.0% of the stated amount.

IDENTIFICATION
Forinhalation powders containing salbutamol su/fat<
Complieswith Identification testsA, B and D stated below.
Forinhalation powders containing sa/butamo/ sulfate admixed
with lactose
Complieswith Identification tests A, BJ C and D stated
below.

A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(1) Dissolve a quantity of the powderfor inhalation
containing the equivalentof 1 mg of salbutamol in 10 mL of
water.
(2) 0.010% wlv of salbutamol sulfa/< BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck plates are suitable).

(b) Use the mobile phase as described below.
(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

Ce) Remove the plate, allow it to dry in air, spray witha
0.1% wlv solution of 3-methylbenzothiazolin-2-one hydrazone
hydrochloride in methanol (90%) and dty in air for 10 minutes.
Spray the plate with a 2% wlv solution of potassium
hexacyanofemue(l/l) in a mixture of 1 volumeof IBM ammom"a
and 3 volumes of water and spray again with the 0.1% wlv
solution of 3-methylbenzothiazolin-2-one hydrazone
hydrochloride in methanol (90%).

MOBILE PHASE

4 volumes of 13.5M ammonia, 16 volumes of water,
30 volumes ofpropan-2-o1 and 50 volumes of ethyl a«rat<.

CONFIRMATION

The spot in the chromatogram obtained with solution (1)
corresponds to thal in the chromatogram obtained with
solution (2).

B. In the test for Related substances, the principal peakin
the chromatogram obtainedwith solution (2) has the same
retention time as the principal peak in the chromatogram
obtained with solution (3).

C. Dissolve 0.25 g of the powder in 5 mL of warer.
Add 5 mL of 6M ammonia and heat in a water bathat 80Q

for 10 minutes.An orange-red colour is produced.
D. Dissolve about 45 mg of the powder in 5 mL of waler.
The resulting solution yieldsreaction A characteristic of
su/fal<.!, Appendix VI.

TESTS
Related Substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions prepared in the
mobile phase.
(I) Dissolve a quantity of the inhalation powderin sufficient
mobilephase to producea solution containing the equivalent
of 0.020% wlv salbutamol and filter.

(2) Dilute I volume of solution (I) to 100 volumes and
further dilute 3 volumes of this solution to 10 volumes.
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(3) 0.00004% w/v of salbutamol sulfare BPCRS.
(4) 0.00016% w/v of salburamol impurity F EPCRS.
(5) 0.00004% w/v of each of salbutamol sulfate BI-'CRSand
salbutamol impurity B BPCRS.
(6) 0.00006% w/v of salburamol impurity D EPCRS.
(7) Dilute I volume of solution (I) to 100 volumes and
further dilute 1 volume of this solution to 20 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed.
with spherical end-capped oetylsi1y1 silica gelfor chromatography
(5 fUll) (Symmetry C8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(e) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength 0£220 om.

(I) Injecr 20 Il1. of each solution.

(g) For solution (I), allow the chsomatography to proceed
for 25 times the retention time of salbutamcl.

MOBILEPHASB

22 volumes of autonilrileand 78 volumes of a solution
containinlO.287% wlv of sodium heptanesulfonau and
0.25% wlv of potassium dihydrogen orthophosphare adjusted to
pH 3.7 with 2M onhophosphoric acid.
When the chromatograms are recorded under the prescribed
conditions, the relative retention of impurity D with reference
to salbutamol (retention time, about 2 minutes) is about 2.7.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution(5), the resolution between the two principal
peaks is at least 3.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeak corresponding to salbutamol impurity F
is not greater thanthe area of the principal peakin the
chromatogram obtained with solution (4) (0.8%);

the area of anypeak corresponding to salbutamol impurity D
is not greater than the area of the principal peak in the
chromatogram obtained with solution (6) (0.3%);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.3%).

The total impurity content is not greater than2.0%.
Disregard any peakwith an area less than the area of the
principal peakin the chromatogram obtained with solution
(7) (0.05%).

UnIformity of dellvered dose
Complies with the requirements for Inhalation Powders
stated under Preparations for Inhalation using the following
method of analysis. Carry out the method for liquid
chromatography, Appendix 1lI D, using the following
solutions.
(I) Collect single doses of the preparation being examined
using the procedure described under Inhalation Powders,
Unifonnity of delivered dose and dissolve me collected dose
in sufficient waterto produce a solution containing the
equivalent of 0.0001 % w/v of salbutamol.

(2) 0.00012% wlv of salburamol sulfale BPCRS in the mobile
phase.

Salbutamol Preparations III-1311

CHROMATOdRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the contentof salburamoi, CI3HzIN03, per
delivered dose using the declared contentof C13H2 1NOJ in
salburamol sulfore BPCRS. Repeat the procedure as described
for reservoir systems underInhalation Powders, Uniformity
of delivered dose.

ASSAY
Where the labelstatesdelivered dose, use the average of the
individual results determined in the test for Uniformity of
delivered dose.
Where the label statesmetered dose, carry out the method
for liquidchromatography, Appendix III D, using the following
solutions.
(1) Dissolve a quantity of the powder in sufficient water to
produce a solution containing the equivalent of 0.000 1% w/v
of salbutamol.
(2) 0.00012% wlv of salburamol sulfate BPCRS in water.
(3) 0.0001 % wlv of salburamol sulfale BPCRS and
0.0001% wlv of salbutamol impurity B BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 3.0.

DETBRMINATION OF CONTENT

Calculate the content of salbutamol, C13H2IN03, using the
declared content of CIJHZ1N03 in saJbulamol sulfate BPCRS.

LABELLING
The label states the contentof active ingredient in terms of
the equivalent metered dose.

IMPURITIES
The impurities limitedby therequirements of this
monograph include those listed underSalbutamol Sulfate.

Salbutamol Inhalation Powder, pre
metered
Salbutamol Inhalation Powder, pre-dispensed

Action and use
Beraj-adrenocepror agonist; bronchodilator.

DEFlNITION
Salbutamol Inhalation Powder, pre-metered consists of
Salbutamol Sulfate in murofine powder either aloneor
combinedwith a suitable carrier. The pre-metered unit is
loaded into a dry-powder inhaler to generate an aerosol.
The inhalation powder, pre-metered complies with the requirements
statedunderPreparations for Inhalation and with thefollowing
requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
thata consistent portionis deposited in the lungs. The fine
particle characteristics of preparations for inhalation are
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determined using the method described in Appendix xn C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
Particles. The test and limits should be agreed with the
competent authority.

The water content is controlled to ensure the performance of
the productas justified and authorised by the competent
authority.

Content of salbutamol, C13H21N03
95.0 to 105.0% of the stated amount per pre-metered unit.

IDENTIFICATION
For inhalarion powden, pre-metered amraining salbutamo/ sulfate
Complies with Identification tests A, Band D stated below.

For inhalation fJO'Wllers, pre-metered containing salbutamol sulfate
admixedwith lactose
Complies with Identification tests A, B, C and D stated
below.
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(1) Dissolve a quantity of the powder containing the
equivalent of 1 mg of salbutemol in 10 mL of water.
(2) 0.010% wlv of salbutamol sulfate BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to IS em.

Ce) Remove the plate, allow it to dry in air, spray wirh a
0.1 % wlv solution of 3-methylbenzothiazolin-2-atl< hydrazone
hydrodJloride in methanol (90%) and dry in air for 10 minutes.
Spray the plate with a 2% wlvsolution of potassium
hexacyanofen-ate(JII) in a mixtureof 1 volume of IBM ammonia
and 3 volumes of water and spray againwith the 0.1%wlv
solution of 3-methy/benzothiazo/in-2-one hydrazone
hydrochloride in methanol (90%).

MOBILE PHASE

4 volumes of 13.5Mammonia, 16 volumesof water,
30 volumes ofpropan-2-a1 and 50 volumes of ethylaatate.

CONFlRi\lATION

The spot in the chromatogram obtainedwith solution (1)
corresponds to that in the chromatogram obtainedwith
solution (2).

B. In the test for Related substances, the principal peak in
the chromatogram obtained with solution (2) has the same
retention time as the principal peak ill the chromatogram
obtained with solution (3).

C. Dissolve 0.25 g of the powder in 5 mL of water.
Add 5 mL of 6M ammonia and heat ill a waterbath at 80°
for 10 minutes. An orange-red colour is produced,
D. Dissolve about 45 mg of the powderin 5 mL of water.
The resulting solution yields reaction A characteristic of
sulfates, Appendix VI.

TESTS
Related Substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions prepared. in the
mobile phase.
(1) Dissolve a quantity of the powder in sufficient mobile
phase to producea solution containing the equivalent of
0.020% wlv of salbutamol and filler.
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(2) Dilute I voliune of solution (I) to 100 volumes and
further dilute 3 volumes to 10 volumes.
(3) 0.00004% wl';of salbutamol ;u1fate BPCRS.
(4) 0.00016% wlv of salbutamol impuniy F EPCRS.
(5) 0.00004% wlv of each of salbutamol sulfate BPCRS and
salbutamol impun'ty B BPCRS.
(6) 0.00006% wlv of salburamol impun'ty D EPCRS.
(7) Dilute I volume of solution (I) to 100 volumes and
further, dilute I volume to 20 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 3.9 mm) packed
with spherical end-capped oClYlsi!YI sili<a gelfor chromatography
(5 urn) (Symmetry C8 is suitable).

(b) Use isocratic elutionand the mobilephase described
below. .

(c) Use a flow rate of I mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 om.
(I) Inject 20 ~L of each solution.

(g) For solution (I), allow the chromatography 10 proceed
for 25 times me retention time of salbutamcl.

MOBILE PHASB

22 volumes of autonitn·/e and 78 volumesof a solution
containing 0.287% w/v of sodiwn heptanesu/fonate and
0.25% wlv of potassium dihydrogen orthophosphate adjusted to
pH 3.7 with 2M orthophosphoric acid.
When the chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference to
aalbutamol (retention time,about 2 minutes) are:
impurity D, about 2.7; impurity F, about 6.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (5), the resolution between the two principal
peaks is at least3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity F is not
greater than the area of the principal peakin the
chromatogram obtained with solution (4) (0.8%);

the area of anypeakcorresponding to impurity D is not
greater than the area of the principal peak in the
chromatogram obtained with solution (6) (0.3%);

the area of any othersuondarypeak is not greater man the
area of the principal peakin the chromatogram obtained with
solution (2) (0.3%).

The total impurity content is not greater than 2.0%.

Disregard anypeakwith an area less thanthe area of the
principal peak in the chromatogram obtainedwilh solution
(7) (0.05%). -,

Unlformity of delivered dose
Complieswith the requirements stated under Inhalation
Powders using the following method of analysis. Carry out
the method for liquid chromatography, Appendix ill D, using
the following solutions.
(I) Collect single doses of the preparation being examined
using the procedure described underInhalation Powders,
Unifonnity of delivered dose and dissolve the collecteddose
in sufficient mobilephase to produce a solution containing
the equivalent of 0.00008% wlvof salbutamol.
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Partida. The test and limits should be agreed with the
competent authority.
The watercontent is controlled [0 ensure the perfonnance of
the productas justified and authorised by the competent
authority.

Content of salbutamol, CUHZlNO j

85.0 to 115.0% of the stated delivered dose (ex-acutaror).

IDENTIFICATION
The infrared absorption spearum,Appendix II A, in the range
J650 to 400 em-I is concordant with the reference spectrum of
either salburamol (RS 314) or salburemol sulfate (RS 315), as
appropriate. Examinethesubstance as a dispersion in
potassium bromide prepared in the following manner.
Discharge the inhaler a sufficient numberof times into a
mortar to obtain 2 mg of Salbutamof, grindthe residue
thoroughly with 0.1 g of potassium bromide, add a further
0.2 g of potassium bromide and mix thoroughly.

TESTS
Related substances
Cairy out the method for tiquidchroma"'graphy,
Appendix ill D, using the following solutionsin water.
(I) Shake a quantity of the pressurised inbalation containing
20 mg of Salbutamol with sufficient water to producea
solution containing 0.08% wlv of salbutamol,

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.08% wlv of salbutamol sulfare for system
suitab/lily EPCRS and 0.00075% wlv of salbutamol keume
impuniy BPCRS (impurity D.

(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDlTJONS

(a) Use a stainless steel column (25 em x 4.6 nun) packed
with end-capped ocrylsi(yl sili<a gelfor chromaUJgraphy (5 urn)
(Hypersil 100 C8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of J.O mL per minute.
(d) Use a column temperature of 30°.
(e) Use a detection wavelength of 273 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A O.IM ammonium acetate, adjusted to pH 4.5
with acetic add.
Mobile phaseB propon-Z-ol.

When the chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference to
salbutamol (retention timeof about 6 minutes)are:
impurity J, about 0.9; impurity C, about 2.lj impurity D,
about 2.3, impurity N, about 2.5 and impurity F, about 2.6.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-UMJaJley ratio is at least 1.1, where
Hp is the height above the baseline of the peakdue to

(2) 0.0001 % wlv of salbutamol sulfate BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described WIder Related
substancesmay be used.

DETERi'riINATION OF CONTENT

Calculate the content of satbutamol, CUH2IN03, per
delivered dose using the declared content of C13H2 IN03 in
salbutamol sulfateBPCRS. Repeat the procedure as described
for pre-metered systems underInhalation Powders,
Uniformity of delivered dose.

ASSAY
Carry out the method for liquidchroma",graphy,
AppendixIll D, using the following solutions.
(I) Dissolve a quantity of the mixed contents of the pre
metered units in sufficient waler [0 producea solution
containingthe equivalent of 0.000 1%w/v of salbutamol.
(2) 0.00012% wlv of salbutamol sulfate BPCRS in water.

(3) 0.0001% wlv of salbUlamol sulfate BPCRS and
0.0001% w/v of salbutamol impurityB BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in me chromatogram obtained
with solution (3), the resolution betweenthe two principal
peaks is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of salbutamol, C13H2IN03, using the
declared content of C13H2 .NO, in salbutamol sulfate BPCRS.

LABELLING
The label states the content of active ingredient in terms of
the equivalent metered dose.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underSalbutamol Sulfate.

Salbutamol Pressurised Inhalation,
Suspension
Action and use
Betaj-adrencceptor agonist; bronchodilator.

DEFINITION
Salbutamol Pressurised Inhalation, Suspension is a
suspension of eitherSalbutamol or Salbutamol Sulfate in a
suitable liquid in a pressurised container fitted with a
metering dose valve.
Thepressutised innakuion, suspension complies with the
requirements statedunder Preparations for inhalation and with the
following requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
that a consistentportion is deposited in me lungs. The fine
particle characteristics of preparations for inhalation are
determined using the method described in Appendix xn C7.
Preparations jor inhalation: Aerodynamic Assessment 0/Fine
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impurity Jand HfJ is the height above the baselineof the
lowestpoint of the curve separating thispeak from the peak
due to salbutamol.
The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurity N and impurity F is at least 1.2.

LIMITS

Use the chromatogram obtained with solution (3) to identify
the peaks due to impurities C, D, F, Jand N in the
chromatogram obtained from solution (I). Multiply the area
of any peak corresponding to impurity C, F, J and N by a
correction factor of 1.7,0.6,0.2 and 1.4 respectively.
In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than 0.5 times
the area of the principal peakin the chromatogram obtained
with solution (2) (0.5%);

the sum of the areas of aU secondary peaks is not greater than
1.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (1.5%).

Disregard anypeak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Uniformity of delivered dose
Complies with the requirements stated underPreJsurised
Metere<l-dose Preparations for Inhalation using the following
method of analysis. Carry out the method for liquid
chromatography) Appendix ill D, using the following
solutions.
(I) Collect single doses of .the preparation being examined
using the procedure described under Presmrised Maered-dose
Preparations for Inhalation, Uniformity of delivered dose and
dissolve the collected dose in sufficient methanol to produce a
solution containing the equivalent of 0.000075% wlv of
Salbutamol.

(2) 0.000092% wlv of salbutamol su/fate BPCRS in maharwl.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 3 mm) packed
with end-capped oetade<ylrilyl silica gelfor chromatography
(5 urn) (Spherisorb ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.85 mL per minute.

(d) Use a colwnn temperature of 50°,

(e) Use a detection wavelength of 276 nm.

(I) Inject 150 ~L of each solution.

MODILl! PHASE

238 volumes of 0.1% wlv of ammonium acetate solution and
762 volumes of methanol.

SYSTEMSUITABILITY

The test is not valid,unless in the chromatogram obtained
withsolution (2), the symmetry faaor for the peak due to
salbutarnol is less than 2.5.

DETERMINATION OF CONTENT

Calculate the content ofsalbutamol, C13H21N03 per
delivered dose using the declared content of C13H2IN03 in
,albutamol ,ulfate BPCRS. Repeat the procedure as described
underPressurised Metered-dose Preparations for Inhalation,
Uniformity of delivered dose.

ASSAY
Use the average of the individual results determined in the
test for Uniformity of delivered dose.

2022

LABELLING
The label states the content of active ingredient in terms of
me equivaient amount of salbutamcl.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underSalbutamol,

Salbutamol Tablets
Action and use
Betaj-adrenoceptor agonist; bronchodilator.

DEFINITION
Salbutamol Tablets contain Salbutamol Sulfate.

The tablets comply with the requirements stated under Ta1Jkts and
with the follnwing requirements.

Content of salbutamol, C13HllNOJ
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 10 mg of saIbutamol with 10 mL of methanol
(80%) and filter.

(2) 0.12% wlv of 'albutamolsu/fate BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 2 ftl. of each solution.

(d) Develop the plate 10 18 em.

(e) Afterremovalof the plate, dry in air, spray with a
0.1%wlv solution of 3-methy/benzothiazolin-2-one hydrazone
hydrodtJoride in methanol(90%) followed by a 2% wlv
solution of potassium hexacyanofemue(/H) in a mixture of
1 volume of IBM ammonia and 3 volumes of water and spray
again with the solution of 3-mahylbenzothiazoHn-2-one
hydrazone hydrochloritk.

MOBILE PHASE

3 volumes of 13.5M ammonia, 18 volumes of water,
35 volumes of ethylautate, 45 volumesof propan-2-ol and
50 volumes of 4-methylpentan-2-one.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position, colourand size to that in
the chromatogram obtained with solution (2).

B. Shakea quantity of me powdered tablets containing the
equivalent of 2.5 mg of salbutamol with 50 mL of a 2% wlv
solution of sodium letraborate, add 1 mL of a 3% wlv solution
of 4-aminoantipyrine, 10 mL of a 2% wlv solutionof
potassium ltexacyanoferrate{1ll} and 10 mL of chloroform, shake
and allow to separate. An orange-red colouris produced in
the chloroform layer.
C. Shake a quantity of the powdered tablets containing the
equivalenr of 4 mg of salbutamol with 10 mL of waterand
filter. The filtrate yields the reactions characteristic of sui/ala,
Appendix VI.
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The colkJdion campi""unrh the requirements statedunderLiquids
for Cutaneous Application and with thefollowing requirements.

Content of salicylic acid, C7H.i03
13.0 to 15.8% wlw.

ASSAY
Dilute 2 g 10 200 mL with acetone and to 2 mL of this
solution add 35 mL of acetate buffer pH 2.45 and 4 mL of a
freshly prepared 0.5% wlv solution of iron(I1I1 chloride
hexahydrate. Dilute to 50 mL with acetate buffer pH 2.45,
filter, discarding the first 10 mL of the filtrate, and measure
the absorbance of the resulting solution at the maximumat

MOBILE PHASE

5 volumes of propan-2-0/, 30 volumes of O.OSM ammonium
tUelale and 65 voiumes of water, adjust the pH of the mixture
to 4.5 with glacialacetic acid.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the two principal
peaks is at least 1.5.

DETERMINATION OF CONTI!NT

Calculate the content of CuH;UN03 in each tabletusing the
declared content of CUH2 1N03 in salbutamol sulfate BPCRS.

ASSAY
For tablets containing the equivalent ofless than 2 mg
and/or less than 2% 'tW'w ofsalbutamol
Use the average of the individual results determined in the
test for Unifonnity of content.

For tablets containing the equivalent of2 mg or more
and 2% w1w or more ofsalbutamol
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions.
(1) Shake 10 tablets with 100 mL of water for 1 hour, add
sufficient waler to producea solutioncontaining the
equivalent of 0.040% w/v of salbutamol, mix, centrifuge and
use the supernatant liquid.
(2) 0.040% wlv of 2-rerc-buty/amim>-J-(4-hydroxy-3
methylphenyl)ethanol BPCRS (impurity C) and 0.048% wlv of
salbutamol sulfate BPCRS in methanol (lO"A).

(3) 0.048% wlv of salburamol sulfate BPCRS in warer.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Uniformity
of content may be used.

SYSTEM SlliTABIUTY

The test is not validunless, in the chromatogram obtained
withsolution (2») the resolution between the two principal
peaksis at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C13H2IN03 in the tablets using the
declared content of C13H"NO, in salbutamol sulfate BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of salbutamol.

TESTS
Related substances
Carry out the method for thitl-klyer chromcJwgtaphy,
AppendixIII A, using the following solutions.
(1) Shakea quantity of the tablets containingthe equivalent
of 48 mg of salbutamol with 60 mL of ethanol (50%) for
30 minutes, filter, evaporate to dryness-using a rotary
evaporator and gentle heat and dissolve the residue in 2 mL
of water; if the residueis coloured, pass the finalsolution
througb a column (3 cm x 6 mm) packed with ac.""ted acid
aluminiumoxide (Brockmann Grade I is suitable).

(2) 0.058% wlv of solbutamol sulfate BPCRS in water.
(3) 0.022% wlv of salbutamol sulfate BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 18 cm.

(e) Afterremoval of the plate, dry in air, spraywith a
0.1% w/v solution of 3-methylbenzothiazoJin-2-one hydrazone
hydrochloride in methanol (90%) followed by a 2% wlv
solution of potassium hexacyanofen-ate(JII) in a mixture of
1 volume-of IBM ammonia and 3 volumes of water and spray
again with the solution of 3-methylbenzorhiazolin-2-one
hydrazone hydrochloride.

MOBILE PHASE

3 volumes of 13.5M ammonia, 18 volumes of water,
35 volumes of ethylacetate, 45 volumes of propan-2-o/ and
50 volumes of 4-methyljJeman-2-one.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (I) is not more intense than the spot in me
chromatogram obtainedwith solution (2) (2%) and not more
than one such spot is more intense man the spot in the
chromatogram obtained with solution (3) (0.75%).

Uniformity of content
Tablets containing less than the equivalent of 2 mg and/or
less than 2% w/w of salbutamol comply with the
requirements stated under Tablets using the following
method of analysis. Carry out the method for liquid
chromatography, Appendix m D, using the following
solutions.
(1) Add 50 mL of water to one tablet, shake for 1 hour, add
sufficient water to produce 100 mL, mix, centrifuge and use
the supernatant liquid.
(2) 0.05% wlv of 2-tert-buty/amino-J-(4-hydroxy-3
methylpmnyl)ethanol BPCRS (impurity C) and 0.06% wlv of
salbutamol ,ulfateBPCRS in the mobile phase.

(3) 0.0024% wlv of salbutamol sulfate BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 5 mm) packed
with cyanosiM siliea gelfor chromatography (5 pm) (Spherisorb
CN is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2.0 mL per minute.

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 276 om.

(f) Inject 20 ~L of each solution.

Salicylic Acid Collodion
DEFINITION

Salicylic Acid
FlexibleCollodion

120 •
Sufficienl to produce 1000 mL
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525 run, Appendix II B. Calculate the content of G,H.O,
from the absorbanu obtainedbyrepeating the operation using
2: mL of a O.i2% w/v solution of saiicyiic acid in ethanol
(96%) and beginning at the words 'add 35 mL of a<etare
bufferpH 2.45 ...'.

Salicylic Acid Cream
NOTE: This monograph has been developed to CO'fJer unlicensed
/onnulations.

Action and use
Keratolytic.

DEFINITION
Salicylic Acid CreamcontainsSalicylic Acid in Aqueous
Cream.
The ewam complies with the requirements statedunder Topical
Semi-solid Preparations and with the following requirements.
When' appropriate} thecream also complies with the requirements
stared under Unlicensed Medicines.

Content of salicylic acid, <;'8603
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake 1 g with 10 mL of waler, filter and add to the filtrate
iron(lII) chloride so/mum R Ii an intensereddish violet colour is
produced which persists on the addition of 6M acetic add.
Add 2M hydrochl",oje acid; the colour disappears and a white,
crystalline precipitate is produced.

ASSAY
Dissolve a quantity of the creamcontaining 0.25 g of
Salicylic Acid in a mixture of 20 mL of ethanol (96%),
previously neutralised to phenol red solution, and 20 mL of
ether and titrate with D./,If sodium hydroxide VS using phenol
redsolution as indicator. Each mL of D.IM sodium hydroxide
VS is equivalent to 13.81 mg of G,H.O,.

Salicylic Acid Ointment
NOTH: Thismonogroph has been developed to cover unlicensed
formulations.

Action and use
Keratolytic.

DEFINITION
Salicylic Acid OintmentcontainsSalicylic Acid in a suitable
water-emulsifying basis.
Theointment complies with therequirements statedunder Topical
Semi-wlidPreparations and with thefollowing requirements.
W'here appropriate, theointment alsocomplies with the
requirements statedunder Unlicensed iHedidnes.

Content of salicylic acid, C7H60J

95.0 to 105.0%of the stated amount.

IDENTIFICATION
Shake I g with 10 mL of waIer, filter and add to the filtrate
iron(J1fj chloride solution Rt, an intensereddish violet colour is
produced which persists on the addition of 6M acetic acid.
Add 2M hydrochloric acid; the colour disappears and a white,
crystalline precipitate is produced.

2022

ASSAY
Dissolve a quantity of the ointmentcontaining 0.25 g of
Salicylic Acid in a mixture of 20 mL of emanol (96%),
previously neutralised to phenolred solution, and 20 mL of
etherand titrate with D.1M sodium hydroxide VS using phenol
redsolution as indicator. EachmL of O.1M sodium hydroxide
VS is equivalent to 13.81 mg of G,H.O,.

Salmeterol Inhalation Powder, pre
metered
Action and use
Betaj-adrenoceptcr agonist; bronchodilator.

DEFINITION
Salmeterol Inhalation Powder, pre-metered consists of
Salmeterol Xinafoate in miccofine powderor equivalent
eitheralone or combinedwith a suitable carrier. The pre
metered unit is loaded into a dry-powder inhaler to generate
an aerosol.
The inhalation powder, pre-metered romplies with the requiremenu
'tared underPreparations for Inhalation and with the foUowing
requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
that a consistentportion is deposited in the lungs.The fine
particle characteristics of preparations for inhalation are
determined using the method described in Appendix XlI C7.
Preparations for inhalation: Aerodynamic Assessment 0/Fine
Particles. The test and limits should be agreed with the
competentauthority.
The water content is controlled to ensurethe performance of
the product as justified and authorised by the competent
authority.

Content of salmeterol, CzSH37N0 4
92.5 to 107.5% of the stated amount of the pre-metered
unit.

IDENTIFICATION
A. Dissolve the contents of a pre-metered unit in 30 volumes
of waterand 70 volumes of methanol. The light absorption of
this solution, AppendixII B, is in the range210 to 350 run
and is concordant with that of a 0.0004% wlv solution of
salmeterol xinafoate EPCRS in the same solvent.
B. In the test for Uniformity of delivered dose, the retention
time of the principal peak in the chromatogram obtained
with solution (1) is similar to that of the peak due to
salmererol in the chromatogram obtained with solution (2).

TESTS
Unifonnity of delivered dose
Complieswith the requirements stated underInhalation
Powders using the following method of analysis. Carry out
the method for Ii<;.uid chromarogrophy, Appendix ill D, using
the following solutions.
Solution A 30 volumes of water and 70 volumes of methanol.
(1) Collect single doses of the preparation being examined
using the procedure described underInhalation Powders,
Uniformityof delivered dose and dissolve the collected dose
in sufficient solution A to produce a solution containing the
equivalent of 0.00025% wlv of salmeterol.
(2) 0.0004% wlv of salmererol xinafoare EPCRS in solution A.
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(3) 0.0005% wlv of salmeterol xinafoate for system
suirability EPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 mm) packed
with oetadecyisilyl sili<a gel(5~m) (Hypersil ODS CI8 is
suitable).

(b) Use lsocratlc elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength 0£276 nm.

(I) Inject 200 ~L of eacb solution.

MOBILE PHASE

0.5 volumes of/omz;c add, 35 volumes of a.15M ammonium
acetateand 65 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-w-vaJley ratio is at least 1.1, where
Hp is the height above the baselineof me peak due to
impurity E and Hv is the height above the baselineof the
lowest point of the curveseparating this peak from the peak
due to salineterol.

DETERMINATION OF CONTENT

Calculate the content of selmctcrol, C25H37NO", per
delivered dose using the declaredcontent of C3Jl.t5N07 in
saimeterol xinofoate EPCRS. Each mg of C3.H..,N07 is
equivalent to 0.6880 mg of C25H37N04' Repeat the
procedure as described for pre-metered systems under
Powders for Inhalation, Uniformity of delivered dose.

Related substances
Carry out the method for liquid chromatagraphy,
Appendixill D, using the followingsolutions.
Solution A 30 volumes of water and 70 volumes of methanol.

(I) Dissolve a quantity of the powder for inhalation
containing the equivalent of 0.6 mg of salmeterol in
solution A, mix with the aid of ultraaound and dilute to
100 rnL with solution A.
(2) Dilute I volume of solution (I) to 100 volumes with
solution A.
(3) 0.00011 % wlv of saimeterol xina/oote impurity1 BPCRS in
solutionA.
(4) 0.0005% wlv of salmeterol xinafoate fur system
suitability EPGRS in solution A.
(5) Dilute I volume of solution (2) to 10 volumes with
solution A.

CHROMATOGRAPHIC CONDiTIONS

(a) Use a stainless steel column (20 cm x 4.6 lI)IIt) packed
with oetadecylsily/ silica gel(5~) (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detectionwavelength of 276 om. At twice the
retention time of salmeterol, change the wavelengtlno
254 om to enable detection of salmererol xinafoate
impurity 1.

(I) Inject 200 ~L of eacb solution.

(g) Allow the chromatography to proceed for 3 times the
retention time of salmeteroJ.

SalmeteroI Preparations 111-1317

MOBILE PHASE

0.5 volumes ot formic acid, 35 volumes ofO.15M ammonium
acetaie and 6S volumes of medumcl

When the chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference to salmeterol
(retention time about 5 minutes) are: impurity A, about 0.4;
xinafoic acid, about 0.6; impurity C, about 0.7; impurity E,
about 0.95; impurity F, about 1.4 and impurity I, about 2.6.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the peak-t()-f)aJley ratio is at least 1.1, where
Hp is the height above the baseline of the peak due to
impurity E and Hv is the height above the baseline of the
lowestpoint of the CUlVe separating thispeakfrom the peak
due to salmeterol.

LIMITS

In the chromatogram obtained with solution (1):
the area of anypeak corresponding to impurity 1 is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (3.0%);
the area of any othersecondary peaks is not greater thanthe
area of the principal peak in the chromatogram obtained with
solution (2) (1.0%);

the sum of the areas of any othersecondary peaks is not
greater man twice the principal peak in the chromatogram
obtained with solution (2) (2.0%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained withsolution
(5) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D. using the following solutions.

Solution A 30 volumes of waterand 70 volumes of methanol.
(I) Dissolve a quantity of the mixed contents of 20 pre
metered units equivalent to 0.6 mg of salmeterol with
solutionA, mix with the aid of ultrasound, add sufficient
solutionA to produce 100 mL and filter.
(2) 0.0009% wlv of salmeterol :<ina/oote EPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Unifonnity
of delivered dose may be used.

DETERMINATION OF CONTENT

Calculate the content of salmeterol, C25H37N04, per
delivered dose using the declared content of Cj6H4<;N07 in
saimeterol xina/oote EPCRS. Each mg of C3J{"N07 is
equivalent to 0.6880 mg of C2,H37NO•.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent metered dose.

IMPURITIES
The impurities limitedby the requirements of this
monograph includeA, C, E and F listedunder Salmeterol
Xinefoate and:
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Action and use
Betaj-adrenoceptor agonist; bronchodilator.

I. rac-I-hydroxy-4-{[2-hydroxy-5-( l-hydroxy-2-{6-(4
phenylbutoxy)hexyl]amino}ethyl)phenyl]methyl}naphthalene
2-carboxylic acid.

Salmeterol Pressurised Inhalation,
Suspension

dose Preparations for Inhalation, Uniformity of delivered
dose and dissolve the collecteddose in sufficient methanol to
producea solution containing the equivalent of
0.000021% wlv ofsalmeterol.

(2) 0.0000375% wlv of sahneterot xinafoare EPCRS in
methanol.
(3) 0.0000315% wlv of ,almererol xinafoare for system
suiUlbilily EPCRS in methanol,

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (3.0 mm x 5.0 ern) packed
with octade<ylsilyl silica gelfor chromatography (5~m) (Hypersll
ODS CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of I mL per minute.

(d) Use a column temperature of 40°.

(e) Use a fluorimetric detectorwith an excitation wavelength
of 225 nm and an emissionwavelength of 305 om.
(I) Inject 100 ~L of each solution.

MOBILE PHASE

I volume of 0.0025M sodium dod«y/ sulfare containing 1% vlv
glacial acetic acid and 10 volumes of methaw/.
When the chromatograms are recorded underthe prescribed
conditions the relative retention of impurity F with reference
to salmeterol (retention time about 2.6 minutes) is about 1.1.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the peak-to-valley ratio is at least 3, where
Hp is the height above the baseline of the peak due to
impurity E and Hu is the height above the baseline of the
lowestpoint of the curveseparating thispeakfrom the peak
due to salmeterol,

DBTERMINATION OF CONTENT

Calculate the content of salmeterol,~5H~J7N04' per
delivered dose using the declared content of C3JI.,N07 in
salmererol xinafoare EPCRS. Each mg of C3JI.,N07 is
equivalent to 0.6880 mg of C2,H37NO•. Repeat the
procedure as describedunderPressurised Metered-dose
Preparations for Inhalation, Uniformity of delivered dose.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.

Solution A A mixture of equal volumes of aceumitrile and
water.
(I) Prepare the sample in an appropriate manner and
dissolve the sample in sufficient solutionA to produce a
solution containing the equivalent of 0.02% wlv of
salmeterol.
(2) Dilute I volume of solution (1) to 100 volumes with
solutionA.
(3) 0.054% wlv of salmererol xinafoare for system
s",iability EPCRS in solution A.
(4) Dilute I volume of solution (2) to 10 volumes with
solutionA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with ocratkcylsilyl amorplums organosilica polymer (5J11ll) (X
Terra MS-CI8 is suitable).

(h) Use gradienl elution and the mobile phase described
below.

OHo

HO

HO

DEFINITION
Salmeterol Pressurised Inhalation, Suspensionis a suspension
of Salmeterol Xinafoate in a suitable liquidin a pressurised
container fined with a meteringdose valve.
Thepressurised inhalation """pi;" wi1h the requirements 'Ulted
under Preparations for Inhaliltion and rqjrh thefollowing
requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
that a consistentportionis deposited in the lungs. The fine
particle characteristics of preparations forinhalation are
determined using the method described in Appendix xn C1.
Preporoiions for inhalation: Aerodynamic Assessment of Fine
Partides. The test and limits should be agreed with the
competent authority.

The water content is controlled (0 ensurethe performance of
the productas justified and authorised by the competent
authority.

Content of sal.meterol, CZsH37N04
85.0 to 115.0% of the stated delivered dose (ex-actuator).

IDENTIFICATION
A. Cool the contentsof the pressurised container, remove the
valveassembly and allow the propellant to evaporate.
The infrartd absorption spearumof the residue, Appendix 11 A,
is concordant with the reference spectrum of SalmeteroJ
Xinafoate (RS 499).
B. In the Uniformity of delivered dose, the retention time of
the principal peak in the chromatogram obtained with
solution (I) is similar to that of the principal peak in the
chromatogram obtainedwith solution (2).

TESTS
Uniformity of delivered dose
Complies with the requirements stated underPressurired
Merered-dore Preparations for Inhokuion using the following
method of analysis. Carry out the method for liquid
chromatography, Appendix ill D, using the following
solutions.
(I) Collect single doses of the preparation being examined
using the procedure described underPressurised Metered-
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(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 225 om.

(I) Inject 20 pL of each solution.

MOBILE PHASE

Solution B Dilute I volume of 1Mpotassium dihydrogen
phospha,.,previously adjusted to pH 2.5 with onhophosphoric
acid, to 100 volumes with water.
Mobile phaseA 0.005M sodium dode<y/ sulfate in amixture of
equal volumes of solution Band auwnitrile.
Mobile phase B 0.005M sodium Mdecyl sulfa,. in a mixture of
2 volwnes of solution Band 8 volumes of llUumitrile.

Thne (Minutes) MobUe phase A Moblle phose B Comment
(V. vlv) ("!aviv)

0-5 100 0 isocratic
5-20 100.....0 0-->100 linear gradient

20-.2'i 0 100 ieccranc
25-26 0--->100 100..... 0 linear grndient

26-31 100 0 re-equilibration

When the chromatograms arerecorded underthe prescribed
conditions, the relative retentions with reference to salmeterol
(retention time about 12 minutes) are: xinafoic acid, about
0.1; impurityA, about 0.4; impurityB, about 0.7;
impurity C, about 0.85; impurity D, about 0.93; impurity E,
abour 0.96; impurity F, about 1.2 and impurity G,
about 2.0.

SYSTEM SUITABILITY .

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between salmeterol and
impurity E is at least 1.5.

LIMITS

Identify any peak corresponding to impurity D in the
chromatogram obtained with solution (1)J using the
chromatogram obtainedwith solution (3), and multiply the
area of this peak by a correction factor of 0.7.

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to sa1rneterol impurity G
is not greater thantwice the area of the principal peakin the
chromatogram obtainedwith solution (4) (0.2%);

the area of any othersecondary peak is not greater than
0.8 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.8%);

the sum of the areas of all impurities is not greater than
1.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (1.5%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Use the average of the individual results determined in the
test for Unifonnity of delivered dose.

LABELLING
The labelstates the content of active ingredient in terms of
the equivalent delivered dose.

IMPURITIES
The impurities limitedby the requirements of this
monograph includeimpurities AJ B, C, D, E, F and G listed
underSalmeterol Xinafoate.

Selegiline Preparations 111-1319

Selegiline Oral Solution
Action and use
Monoamine oxidase type B Inhibiter; treatment of
Parkinson's disease.

DEFINITION
Selegiline Oral Solution is a solution of Selegiline
Hydrochloride in a suitable flavoured vehicle.
The oml solution complies with the requirements statedunder Oral
Liquids and with thefollowing requirements.

Content of selegillne hydrochloride) C1lH18ClN
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the Assay, the principal peakin the chromatogram
obtainedwith solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

B. In the test for Related substances, the principal spot in the
chromatogram obtainedwith solution (1) corresponds to that
in the chromatogram obtainedwith solution (2).

TESTS
(S)-Selegiline
Carry out the method for liquidchromawgraphy,
Appendix III DJ using the following solutions.
(I) Add to a weighed quantity of the oral solution containing
20 mg of Selegiline Hydrochloride I mL of propan-2-o1 and
10 ~L of butylamine, dilute to 20 mL with the mobile phase,
shake thoroughly, filter and use the filtrate.
(2) Dissolve 8 mg of (RS)-,elegiline hydrochloride EPCRS in a
mixture of I0 ~L of butylamine and I mL of propan-2-o1 and
dilute to 20 mL with the mobile phase.

(3) Dilute 0.5 mL of solution (2) to 20 mL with the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with ,ilicagel OD for chiral separation (Chiralcel OD is
suitable).
(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 0.5 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 220 nm.

(I) Inject 20 pL of each solution.

MOBILE PHASE

0.2 volume of propan-2-o1 and 99.8 volumes of cydohexane

SYSTEM SUITABILITY

When the chromatograms are-recorded in the prescribed
conditions, the retention time' of (S)-selegiline is about
10 minutes. Adjust the sensitivity of the systemso that the
height of the peaks in the chromatogram obtained with
solution (3) is about 10% of the full scale of the recorder.
The test is not valid unless, in the chromatogram obtained
with solution (2), the resoiution faaor between the peaks
corresponding to (S)-selegiline and (R)-selegiline is at.least
1.5. If necessary, adjust the concentration of propan-z-ol in
the mobile phase.

LIMITS

In the chromatogram obtainedwithsolution (1):
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The area of any peak corresponding to (S)-selegiline is not
greater than the areaof the corresponding peak in the
chromatogram obtainedwith solution (3) (0.5%).

Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(I) Adjust the pH of a quantity of the oral solution
containing 10 mg of Selegiline Hydrochloride to 12 with
1M sodium hydroxide, add 2 mL of chloroform, shake for
30 minutes,allow to separate and use the chloroform layer.
(2) Prepare solution (2) in the same manner as solution (1)
but using 4 mL of a 0.25% wlv solution of se/egiline
hydrochloride BPCRS in O.!M hydrochloric acid in place of the
oralsolution.
(3) Adjust the pH of I mL of a 0.025% w/v solution of
selegiline hydrochloride BPCRS in O.IM hydrochloric acid to 12
with 1M sodium hydroxide, add 10 mL of chlorofonn, shake for
30 minutes, allow (Q separate and use the chloroform layer.
(4) Dilute 2 volumes of solution (3) to 5 volumes with
chlorofonn.
(5) Adjust the pH of 2 mL ofa 0.025% w/v solution of
methylamphetamiue hydrochloride in O.IM hydrochloric acid to
12 with 1M sodium hydroxide, add 10 mL of chloroform, shake
for 30 minutes, allow to separate and use the chloroform
layer.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating TLC silica gelPm pkue.

(b) Use the mobile phase as described below.

(c) Apply 50 IlL of each solution.

(d) Develop the plate to 155 ern,

(e) After removal of me plate, dry in air, spray with a
solution prepared by mixing 2 volumesof a solution in
acetone containing 10% wlv of iron(lIl) chloride and 4%wlv of
iodine and I volume of a 40% w/v solutionof (+ )-tartaric acid
in water and allowing to standfor 15 minutesbefore use.
Examine the plate in daylight immediately after spraying.

MOBILE PHASE

0.5 volume of 13.5M ammonia, 10 volumes of l,4-dioxan,
10 volumes of propan~2-ol, 10 volumes of lOIuene and
30 volumes of x;iene. Use an unlined tank and add the
mobile phase immediately beforeplacing the plate in the
tank.

LIMITS

in the chromatogram obtained with solution (I):

anyspot corresponding to methylamphetamine is not more
intensethan the spot in the chromatogram obtained with
solution (5) (1%);

any othersecondary spot is not more intensethan the spot in
the cbsomatogram obtained with solution (3) (0.5%) and not
more than two such spots aremore intensethan the spot in
the chromatogram obtained with solution (4) (0.2%).

ASSAY
Carry out the method for li<Juid chromawgraphy,
Appendix III D, using the following solutions.
(1) Add 10 mL of a mixtuse of equal volumes of acetonilsile
and methanol to a weighed quantity of the oral solution
containing 10 mg of Selegiline Hydrochloride, mix with the
aid of ultrasound for 5 minutes,add 40 mL of a mixture of
equal volwnes of aceronitri/e and methanol and shake
mechanically for 15 minutes. Add sufficient water to produce
100 mL and dilute 5 volumes of the resulting solution to
10 volumes with the mobile phase.
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(2) 0.005% w/v'of selegiline hydrochloride BPCRS in the
mobile phase.

(3) 0.005% wiv of selegiline hydrochioride BPCRSand
0.001 % w/v of nortriplyline hydrochloride BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oay1si1y1 silica gelfor chromatography (5 um).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flow rateof 1 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of215 nm.

(I) inject 20 ~L of each solution.

MOBILE PHASE

Dilute 250 mL of methanol and 250 mL of acewm'rn7e to
1000 mL with a solution prepared by dissolving 4 mL of
butylamine in 900 mL of water, adjusting the pH to 6.5 with
acetic acid, and adding sufficient water' to produce 1000 mL.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution foetor between the two
principal peaks is at least 3.0.

DBTERM1NATION OF CONTENT

Determine the weight permL of the oral solution,
Appendix V G, and calculate the contentof C13H1SCJN,

weightin volume, using the declared contentOfCI~18ClN
in selegiline hydrochloride BPCRS.

STORAGE
Selegiline Oral Solutionshouldnot be refrigerated.

Selegiline Tablets
Action and use
Monoamine oxidase typeB inhibitor; treatment of
Parkinson's disease.

DEFINITION
Selegiline Tablets contain Selegiline Hydrochloride.

The tablets comply with the requirements staled under Tablets and
wim mefollowing requirements.

Content of selegiline hydrochloride, C,,H18CIN

95.0 to 105.0% of the stated amount.

IDENfIFICATION
A. Shake a quantity of the powdered tablets containing 0.1 g
of Selegiline Hydrochloride with 2 mL of waterand 1 mL of
1M sodium hydroxide. Extract with 10 mL of dichwromethane,
filter the extract tbrongb anhydrous sodium sulfale and
evaporate the filtrate to dryness. The infrared absorptitm
spectrum of a thin film of the residue, Appendix D AJ is
concordant with the reference spectrum ofselegiline (RS 40fJ).
B. In the Assay, the chromatogram obtained with solution
(1) shows a peakwilh the sameretention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
(S}-Selegiline
Carry out the method for liquid chromatography,
Appendix ill A, using the following solutions. For solution
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(I) add to a quantity of the powdered tablets containing
20 mg of Selegiline HydrocWoride I mL ofpropan-2-<J1 and
10 ilL of butylamine, dilute to 10 mL with the mobilephase,
shake thoroughly, filter and use the filtrate. For solution (2)
dissolve 8 mg of (RS)-selegifine hydrochloride EPCRS in a
mixture of I0 ~L of butylamine and I mL of propan-2-o1 and
dilute to 10 mL with the mobile phase. For solution (3)
dilute 0.5 mL of solution (2) to 20 mL with the mobile
phase.
The chromatographic procedure maybe carried out using
(a) a stainless steel column (25 ern x 4.6 mm) packed with
silica gel OD for chiral separation (Chitalcel OD is suitable),
(b) as the mobile phase with a flow rate of 0.5 mL per
minute a mixture of 0.2 volumes of propan-2-ol and
99.8 volumes of cydohexane and (c) a detection wavelength of
220 om.

Inject20 f.lL of each solution. When the chromatograms are
recorded in the prescribed conditions, the retention time of
(S)-selegiline is about 10 minutes. Adjust the sensitivity of
the system so that the height of the peaks in the
chromatogram obtained with solution (3) is about 10% of
the full scale of the recorder. The test is not valid unless the
resolution factor betweenthe peaks corresponding to
(S)-selegiline and (R)-selegiline in the chromatogram
obtained-\i.tith solution (2) is at least 1.5. Ifnecessary, adjust
the concentration of propan-z-ol in the mobilephase.
In the chromatogram obtained withsolution(I), anypeak
corresponding to (S)-selegiline is not greater than the area of
the corresponding peak in the chromatogram obtained with
solution (3) (0.5%).

Related substances
Carry out the method for liljuid chromatography,
Appendix III D, using the following solutions. For solution
(I) shake a quantity of the powdered tablets containing
20 mg of Selegiline Hydrochloride with 10 mL ofa mixture
of equalvolumes of methanol and aaconim'/e, filter and dilute
5 mL of the filtrate to 10 mL with Waler. For solution (2)
dilute I volume of solution (I) to 10 volumes with the
mobilephase and dilute 1 volume of this'solution to
50 volumes with the mobile phase. Solution (3) contains
0.00I % wlv of methylamphetamine hydrochloritk in the mobile
phase. Solution (4) contains 0.005% wlv of selegiline
hydrochloride BPCRS and 0.001% wlv of nortriptyline
hydrochloride BPCRS in the mobile phase.

The chromatographic procedure maybe carried out using
(a) a stainless steel column (25 cm x 4.6 mm) packed with
octy/siIyl sirkogelfor chromatography (5 pm), (b) as the mobile
phase with a flow rateof 1 mL perminutea mixture
prepared in the following manner: dilute 250 mL of methanol
and 250 mL of acetonitrile to 1000 mL with a solution
prepared by dissolving 4 mL of butylamine in 900 mL of
water, adjusting the pH to 6.5 with acetic add, and adding
sufficient water to produce 1000mL and (c) a detection
wavelength of 215 om.

Inject 20 !1L of each solution. The test is not valid unless, in
the chromatogram obtained withsolution (4), the resolution
factor between the two principal peaks is at least 3.0.

For solution (1) aUow the chromatography to proceed for at
least 2.5 times the retention time of the principal peak. In the
chromatogram obtained with solution (1) the area of any
secondary peak is not greater than 2.5 times the area of the
peak in the chromatogram obtained with solution (2) (0.5%),
the area of not more than two such peaks is greater than half
the area of the principal peakin the chromatogram obtained
with solution (2) (0.1 %) and the sum of the areas of any
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such peaks is·not greater thansix times the area of the
principal peak in the chromatogram obtained withsolution
(2) (1.2%).

If, in the chromatogram obtained with solution (I), the area
of anypeak corresponding to methylamphetamine is greater
thanhalf the area of the peakin the chromatogram obtained
withsolution (3), the following limits apply. The area of any
peakcorresponding co methylamphetamine is not greater
than the area of the peakin the chromatogram obtained with
solution (3) (I %), the area of any other secondary peak is not
greater than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%) and the
sum of the areas of any such peaksis not greater thanfive
times the area of the principal peakin the chromatogram
obtained with solution (2) (l%). In each case, disregard any
peakwith an area less than 0.1 times thatof the area of the
principal peak in thechromatogram obtained withsolution
(2) (0.02%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liljuid chromatography, Appendix III D, using the following
solutions. For solution (1) shake a quantity of the powdered
tablets containing 10 mg of Selegiline Hydrochloride with
100 mL of a mixture of equalvolumes of methanol and
acetonitrile, filter and dilute 50 mL of the filtrate to 100 mL
withwater. Solution (2) contains 0.005% wlvof seJegiJine
hydrochloride BPCRS in the mobile phase. Solution (3)
contains 0.005% wlv of seleglline hydrochloritk BPCRS and
0.001 % wlv of nortriptyline hydrochloride BPCRS in the mobile
phase.
The chromatographic conditions described underRelated
substances may be used.
The assay is not valid unless, in the chromatogram obtained
withsolution (3), the resolution/tutor between the two
principal peaks is at least3.0.

Calculate the contentof C13H1SCIN in the tablets from the
chromatograms obtained and using the declared content of
C,.,H,.CIN in ,elegiline hydrochloride BPCRS.

STORAGE
Selegiline Tablets should be protected from light and
moisture.

Selenium Sulfide Scalp Application
Selenium Sulphide Scalp Application

Selenium Sulfide Application
Selenium SulfideCutaneous Suspension

DEFINITION
Selenium Sulfide Scalp Application is a cutanecwsuspension
of Selenium Sulfide in a suitable liquid basis.

The scalp apph"cation complies with the requirements stated under
Liquids for Cutaneous Applkotion and wilh thefollowing
requirements.

Content of selenium sulfide, SeS2
90.0 to 110.0% of the statedamount.

IDENTIFICATION
A. Gently boil a quantity containing 50 mg of Selenium
Sulfide with 5 mL of nitric acidfor I hour, dilute to 50 mL
with waterand filter. To 5 mL of the filtrate add 10 mL of
waterand 5 g of urea, boil, cool and add 2 mL of di/ute
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pounsium iodide solution. A yellow to orange colouris
produced, which darkens rapidly on standing.

B. Allow the coloured solution obtained in test A (0 stand tor
10 minutes and IiIter through kieselguhr. The filtrate yields
the reactions characteristic of sulfares, Appendix VI.

TESTS
Acidity
pH, 4.0 to 5.5, Appendix V L.

ASSAY
To a quantity containing 0.15 g of Selenium Sullide add
25 mL of fuming nitric acid, heat on a water bath for 2 hours,
cool and dilute to 250 mL with waler. To 25 mL of the
solution add 10 g of ureaand 25 mL of water, boil, cool, add
10 mL of dilule potassium iodide solution and 10 mL of
chlorofonn and titrate immediately with O.05M sodium
thiosulfate VS using starch mucilage, addedtowards the end of
the titration, as indicator. Shake vigorously as me end point
is approached. Each mL of 0.05M sodium Ihiosulfate VS is
equivalent to 1.789 mg of SeS2'

Sertraline Tablets
Action and use
Selective serotonin reuptake inhibitor; antidepressant.

DEFINITION
SertraHne TabletscontainSertraline Hydrochloride.
The tablets comply Wlih the reqm'rements Slated under Tablets and
wi'" thefollowing requirements.

Content ofsertraline, C17H17C12N
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing the
equivalent of 0.22 g ofsertra1ine with 10 mL of absolute
ethanol for 10 minutesand filter. Evaporate the filtrate to
dryness and dry the residue at 60° under vacuum for 1 hour.
The infrared absorption SJ>fflrnm of the residue, Appendix n A,
is concordant with reference spectrum A of sertraline
hydrochloride (RS 460). If the spectrum thus obtained is not
concordant, record a solution spectrum using a 1.0% wlv
solutionof the residue obtained abovein dichloromethane.
The infrared absorption spectrum of the resulting solution,
Appendix II A, is concordant wilh reference spearum B of
sertraline hydrochloride (RS 443).

TESTS
Dissolution
Comply with the dissolution lest for rablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 75 revolutions
per minute.
(b) Use 900 mL of sodium acetate buffer solution pH 4.5, at a
temperature of 37°, as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) After 30 minutes withdraw a 10-mL sample of the
medium and IiIter (Whatrnan GF/C is suitable), discard the
first 5 mL of filtrate.

(2) 0.0056% wlv of sertraJine hydrochloride BPCRS in
dissolution medium.
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CHROMATOGRApHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with octadecylsiJy{ 'l'lim gelfor chromatography (4 ilm)
(Novapak CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rare of 1.8 mL per minute.
(d) Use a column temperature 30·.

(e) Use a detection wavelength of 265 nm.

(I) Inject 20 flL of each solution.

MOBILE PHASE

15 volumes of methanol, 40 volumes of a solution containing
0.286% v/v glacial acetic acid and 0.348% vlv triethylamine
and 45 volumesof acelOOitn·1e.

~n die chromatograms arerecorded under die prescribed
conditions the retention time of sertraline is about 2 minutes.

DBTER},UNATION OF CONTENT

Calculate the contentofserttaline, C.,H1, CI2N, in the
mediumusing the declared contentof C11HI1CI2N,HCIin
serrraline hydnxhloride BPCRS. Each mg ofC17H17CJ2N,HCI
is equivalent to 0.8936 mg of C17H17CI,N.

liMITS

The amount of sertraline released after 30 minutes is not less
than 75% (Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions.
Solution A 30 volumes of acetonitrile and70 volumes of water.
(I) Shake a quantity of whole tablets containing the
equivalent of 0.45 g of sertra1ine with 150 mL of solution A
until fully dispersed. Mix for 5 minutes with the aid of
ultrasound and add sufficient solventA to produce 200 mL,
mix and IiIter (Whatrnan PVDF is suitable), discarding the
first 5 mL of IiItrate.

(2) Dilute I volume of solution (I) to 500 volumes with
solution A.
(3) 0.001 % wlv of (R)-mantle1ic acidin solution A.

(4) 0.25% wlv of serrraline hydrochloride
impurity standard BPCRS in solution A.

(5) Dilute I volume of solution (2) to 2 volumes with
solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with ocuulecylsilyl silica gelfor chromatography (5 pm)
(Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of2IO urn.

(I) Inject 20 ~L of-eachsolution.

MOBILE PHASE

Mabile phase A 0.272% wlv of potassium dihydrogen
orthophospha,. in water, adjusted to pH 3.0 with
orrhophosphon'c acid.

Mabile phase B acetomirile tu
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Time (MInutes) Mobile phase A MobUe phase B Comment
(% v/v) rio vlv)

0_10 7. 30 [socratic

30-40 70__60 30-1040 lineargradient

40-41 60 ..... 70 '10-->30 linear gradient

41-50 70 30 re-equilibration

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (4) closelyresembles the reference chromatogram
supplied with senraline hydrochwride impuniy standard BPCRS.

LIMITS

In the chromatogram obtained with solution (1):
the area of any peak corresponding to impurity C is not
greater than 4 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.8%);

the area of any peak corresponding to (R)-mandelic acid is
not greater man the area of the corresponding peakin the
chromatogram obtained with solution (3) (0.4%);

the area of any othersecondary peak is not greater than the
area of the principal peak in me chromatogram obtained with
solution (2) (0.2%).

The totalimpurity content, excluding impurity C, is not
greater than 1.5%.

Disregard anypeakwith an area less than thatof the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchroma",graphy, Appendix III D, using the foHowing
solutions.
(1) Mix for 45 minutes with the aid of ultrasound a quantity
of the powdered tablets containing the equivalent of 0.19 g of
sertraline with 150 mL of mobile phase, shake for
30 minutes,cool, add sufficient waler to produce 200 mL,
mix and filter (Whabnan GF/C is suitable), discarding the
first 5 mL of filtrate. Dilute I volume of the filtrate to
20 volwnes withmobile phase.
(2) 0.005% wlv of senraiine hydrochloride BPCRS in the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

DETERJ\iINATION OF CONTENT

Calculate the content of CI7HI7CbN in the tablets using the
declared contentofCI7H I7CbN,HCl in senraline
hydrochloride BPCRS. Each mg of C17H17CI2N,HCI is
equivalent to 0.8936 mg of C 17H17CI2N.

LABELLING
The quantity of the activeingredient is stated in terms of the
equivalent amount of sertraline.

IMPURITIES
The impurities limitedby the requirements of this
monograph includeimpurities B, C and E listed under
Sertraline Hydrochloride.
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Sildenafil Orodispersible Films
Orodispersible Sildenafil Films

Action and use
Selectiveinhibitor of cyclicGMP specific phosphodiesterase
(Type V) with vasodilator action; treatment of male erectile
dysfunction.

DEFINITION
Sildenafil Orodispersible Films contain Sildenafil Citrate.

Thefilms comply with the requirements statedunder Oromurosal
Preparation, and with thefollowing requirements.

Content of sildenafil, C22H3oN"604S
95.0 to 105.0% of me stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, usingthe following solutions.
(1) Shake a quantity of crodispersible films containing the
equivalent of 25 mg of sildenafil with 10 mL of methanol and
filter.
(2) 0.35% wlv of sildenafil Clira" EPCRS in methanol.
(3) Equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilitagelF2S4 (Merck silica gel 60 F254
platesare suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 8 em.

(e) After removal of theplate, dry in a current of warm air
and examine under ultraviolet light (254 n"li.

MOBILE PHASE

4 volwnes of methanol and8 volumes of ethyl~Ulle.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows a single spot with the sameretention and
colour to solution (2).

CONFIRMATION

The principal spot in me chromatogram obtained with
solution (1) corresponds in position and colourto that in the
chromatogram obtained withsolution(2).
B. In me Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1).is similar to
thatof the principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Dissolution
Complywith the dissolution testfor tablets and capsules,
Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 100 revolutions
per minute.
(b) Use 900 mL of O.OIM hydrochloric add, at a temperature
of 37°, as the medium.

PROCEDURE

(1) After 15 minuteswithdraw a sample of the mediumand
measure the absorbance of me filtered sample,suitably diluted
with the dissolution medium, if necessary, to produce a
solutioncontaining me equivalent of 0.0027% wlvof
sildenafil, at the maximum at 290 nm using O.OlM
hydrochlorU add in me reference cell) Appendix Il B.
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(2) Measure the absorbance of a 0.0038% wlv solution of
sitdenajil citrate EPCRS in O.OIM hydrochloric acidat the
maximum at 290 nm using a.ViMhydrochloric acidin the
reference cell.

DETERMINATION OF CONTENT

Calculate me total content of sildenafil, C22H3oN"604S, in
the medium using the declared contentof sildenafil citrate,
c,.H,sN.OIIS. in si/denajil citrate EPCRS. Each mgof
c,.H,aN.OIIS is equivalent '0 0.7118 mg of C"HW'.O.S.

LIMITS

The amount of sildenafil released is not less than75% (Q) of
the stated amount.

Related substances
Carry out the method for liquid chromawgraphy,
Appendix ill D, using the following solutions.
(1) Dispersea quantity of orodispersible filmscontaining the
equivalent of 100 mg ofsildenafil in 10 mL afwater. Dilute
to 100 mL with acetonitrile and filter, Dilute I volume of this
solution to 2 volwnes with the mobile phase.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase, further dilute 1 volume of this solution to
5 volumes with the same solvent.
(3) Dissolve 70 mg of si/denajil citrate EPCRS in I mL of a
mixture containing 1 volume of formic acidand 2 volumes of
hydrogen peroxide so/ution (l00 ""Ii and allow '0 stand for
10 minutes. Dilute 1 volume of this solution to 250 volumes
with the mobile phase (in-situ degradation of sildenafil to
produce impurity B).

(4) 0.000075% wlv of si/denajil impurity A EPCRS in the
mobile phase.
(5) Dilute 2.5 volumes of solution (2) '0 10 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with actadecylsily/ silica gelfor chromatography (5 ~m) (Wa'ers
Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobile phases described
below.
(c) Use a flow rateof 1 mL per minute.
(d) Use a column temperature of 30'.

(e) Use a detection wavelength of 290 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of sildenafil.

MOBILE PHASE

17 volumes of iKeum;hi!e, 25 volumes of methanol and
58 volumes of a 0.7% vlv solutionof methylamine previously
adjusted '0 pH 3.0 with orthophosphoric acid.
When the chromatograms arerecorded underthe prescribed
conditions the retention time relative to sildenafil (retention
time about7 minutes) of impurity B is about 1.2.

SYSTEM SUITAlJIUTY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaks due to
sildenafil and impurity B is at least 2.5.

UMITS

In the chromatogram obtainedwith solution (1):
the area of any peak due to impurity A is not greater than
twice me area of the principal peak in the chromatogram
obtained with solution (4) (0.15%);
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the area of any other secondary pmk is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.2%);
the sum of impurities is not greater than 0.50%;
Disregard any peakwith an area less than the area of the
principal peakin the chromatogram obtained with solution
(5) (0.05%).

ASSAY
Carry out the method for liquid chroma",graphy,
Appendix ill 0, using the following solutions.
(1) Disperse ten filmsin the minimum volume of water
possible (not exceeding 10%of the overall solventmixture)
and add sufficient aatonitrile to produce a solution expected
to contain the equivalent of 0.1 % wlv of sildenafil and filter.
Dilute 1 volume of this solution to 50 volumes with mobile
phase.
(2) 0.0028% wlv of Sl7denafil citrate EPCRS in the mobile
phase.
(3) Dissolve 70 mg of sildenajil citrate EPCRS in 1 mL of a
mixture containing 1 volume offormic addand 2 volumesof
hydrogen peroxide so/mum (l00 ""Ii and allow '0 stand for
10 minutes. Dilute the resulting solution to 250 mL with the
mobile phase (in-situ degradation of sildenafil to produce
impurity B).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.
SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution(3), the resolution between the peaksdue to
sildenafit and impurity B is at least 2.5.

DETERMINATION OF CONTENT

Calculate the contentof sildenafil, C22H3oN604S, in the
orodispersible films usingthe declared contentof sildenafil
citrate, C,eH,.N.011S, in si/denajil citrate EPCRS. Each mg
of C,.H,.N.OllS is equivalent '0 0.7118 mg of
C"H,oN.O.S.

IMPURITffiS
The impurities limited by the requirements of this
monograph includethose listed under Sildenafil Citrate.

Sildenafil Injection
Action and use
Selective inhibitor of cyclicGMP specific phosphodiesterase
(Type V) withvasodilator action; treatment of pulmonary
arterial hypertension.

DEFINITION
Sildenafil Injection is a sterile solutioncontaining Sildenafil
Citrate in Water for Injections.
The injection complies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of slldenafil, CnH3oN"604S
95.0 '0105.0% of the stated amount,

IDENTIFICATION
A. Carry out the method for thin-layer chroma"'graphy,
Appendix ill A, using the following solutions.

(1) Use the injection diluted with methanol) if necessary, to
containthe equivalent of 0.08% wlv of sildenafil.
(2) 0.11 % wlv of si/denajil citrate EPCRS in methanal.
(3) Equal volumes of solutions (I) and (2).
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CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF154 (Merck silica gel 60 F 254.

plates ace suitable).

(b) Use the mobile phase as described below.

(c) Apply 30 ~L of each solution.

(d) Develop the plate to 8 em.

(e) After removal of the plate, dry in a current of warm air
and examine under ultraviolet light (254 nm).

MOBILE PHASE

4 volumes of methanol and 8 volumesof ethyl-acetate.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows a single spot wich the same retention and
colour as solution (2).

CONFIRMATION

The principal spot in me chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with soJution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method fer liquidchromaeography,
Appendix ill D, using the following solutions.

(1) Use the injection diluted with mobile phase) ifnecessary,
to contain the equivalent of 0.08% wlv of sildenafil.

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase, further dilute 1 volume of this solution to
5 volumes with the same solvent.

(3) Dissolve 70 mg of sildenafil citrate EPCRS in I mL of a
mixture containing I volume ofjormk acid and 2 volumes of
hydrogen peroxide solurion (100 wi) and allow to stand for
10 minutes. Dilute I volume of this solution to 250 volumes
with the mobile phase (in-silU degradation of sildenafil to
produce impurity B).

(4) 0.00012% wlv of siJdenafil impurily A EPCRS in the
mobile phase.

(5) Dilute 2.5 volumes of solution (2) to 10 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a> Use a stainless steel column (15 em x 3.9 mm) packed
with octadecylsily/ silica gel (5 um) (WatetS CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use a column temperature of30·.

(e) Use a detection wavelength of 290 om.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of sildenafil.

MOBILE PHASE

17 volumes of autonitrik, 25 volumes of methanol and
58 volumes of a 0.7% v/v solution of tn·eihy/amine previously
adjusted to pH 3.0 with onhophosphoric acid.
When the chromatograms are recorded under the prescribed
conditions the retention time relative to sildenafil (retention
time about 7 minutes) of impurity B is about 1.2.

Sildenafil Preparations 111-1325

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
sildenafiJ and impurity B is at least 2.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak due to impurity A is not greater than
the area of the principal peak in the chromatogram obtained
with solution (4) (0.15%);

the area of any other secondary peak is not greater than the
area of the peak due to sildenafiJ in the chromatogram
obtained with solution (2) (0.2%);

the sum of the impurities is not greater than 0.50%.

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.05%).

ASSAY
Carry out the method for liqmd,hromatography,
Appendix III D, using the following solutions.

(1) Use the injection diluted with mobile phase, if necessary,
to contain the equivalent of 0.0008% w/v of sildenafil.

(2) 0.0011 % wlv of siJdenafil cierate EPCRS in the mobile
phase.

(3) Dissolve 70 mg of sildenafil citrate EPCRS in I mL of a
mixture containing 1 volume of lonni<: acidand 2 volumes of
hydrogen peroxide solution (100 "'0 and allow to stand for
10 minutes. Dilute the resulting solution to 250 mL with the
mobile phase (in~situ degradation of sildenafil to produce
impurity B).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
sildenafil and impurity B is at least 2.5.

DETERMINATION OF CONTENT

Calculate the content of C22H3oN"604S in the injection using
the declared content of C28H,aN.OllS in siJdenafil
titrate EPCRS. Each mg of C2sH3sN"60l1S is equivalent to
0.7118 mg of C"H,oN.O.S.

IMPURITIES
The impurities limited by the requirements of rhls
monograph include those listed under Sildenafil Citrate.

Sildenafil Powder for Oral Suspension
Action and use
Selective inhibitor of cyclic GMP specific phosphodiesterase
(Type V) with vasodilator action; treatment of pulmonary
arterial hypertension.

DEFINITION
Sildenafil Powder for Oral Suspension contains Silderiafil
Citrate.

The powder complies with the requirements statedunder Powders
and Granules for Oral Solutions and Suspensions srared under
OralLiquids and with thefollowing requirements;

Content of stldenafd, C22H3oN604S
95.0 to 105.0% of the stated amount
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IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of powder containing the equivalent of
25 mg of sildenafil with 10 mL of methanol and filter.

(2) 0.35% wlv of sildenafil citrate EPCRS in methanal.
(3) Equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating siliro gelF2, . (Merck silica gel 60 Fz,.
plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply I 0 ~L of each solution.

(d) Develop the plate to 8 em.

Ce) After removal of the plate, dry in a current ofwann air
and examine underultraviolet light (254 nm).

MOBILE PHASE

4 volumes of methanol and 8 volumes of ethylacetate.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows a single spot with the same retention and
colouras solution (2).

CONFIRMATION

The principal spot in the chromatogram obtained with
solution(1) corresponds in position and colour to that in the
chromatogram obtainedwith solution (2).

B. In the Assay, the retention time of the principal peakin
the chromatogram obtainedwith solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D) using the foUowing solutions.
(I) Disperse a quantity of the powder containing the
equivalent of 0.1 g of sildenafil in 10 mL of water.
Add 90 mL of =tonitn7eand filter. Dilute I volume of this
solutionto 2 volumes with the mobilephase.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobilephaseand further dilute 1 volume of this solution to
5 volumes with the same solvent.
(3) Dissolve 70 mg of sildenafil citrate EPCRS in I mL of a
mixture containing 1 volume of formic acidand 2 volumesof
hydrogen peroxide solution (100 wlj and allow '0 stand for
10 minutes. Dilute 1 volume of this solution to 250 volumes
with the mobilephase (in-siUl degradation of sildenafil to
produce impurity B).

(4) 0.000075% wlv of sildenafil impurityA EPCRS in the
mobile phase.

(5) Dilute 2.5 volumes of solution (2) to 10 volumes with the
mobile pbase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with ocuule<y1Sl7y1 silica gel (5 urn) (Watel'S CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of I mL per minute.

(d) Use a column temperature of 300
•

(e) Use a detection wavelength of 290 urn.

(I) Inject 20 ~L of each solution.
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(g) Allow the chromatography to proceedfor twice the
retentiontime of sildenafil.

MOBILE PHASE

17 volumes of acetonitrile, 25 volumesof methanol and
58 volumes of a 0.7% vlv solutionof tn"ethylannne previously
adjusted to pH 3.0 with orthqph05phori< acid.

When the chromatograms arerecorded underthe prescribed
conditions the retention time relative to sildenafil (retention
time about 7 minutes) of impurity B is about 1.2.

SYSTEM SUITABIliTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
sildenafil and impurity B is at least 2.5.

liMITS

In the chromatogram obtained withsolution (1):

the areaof any peakdue to impurity A is not greater man
twice the area of the principal peakin the chromatogram
obtained with solution (4) (0.15%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the impurities is not greater than0.50%.

Disregard any peakwith an area less thanthe area of the
principal peak in the chromatogram obtained withsolution
(5) (0.05%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Disperse a quantity of the powder containing the
equivalent of 0.1 g ofsildenafil in 10 mL of water. Dilute to
100 mL with acelonitrile and filter. Dilute I volume of this
solution to 50 volumes with the mobile phase.
(2) 0.0028% wlv of sildenafil dtrate EPCRS in the mobile
phase.
(3) Dissolve 70 mg of sildenafil citrate BPCRS in I mL of a
mixturecontaining ] volume of formic acidand 2 volumesof
hydrogen peroxide solutwn (100 wlj and allow to stand for
10 minutes. Dilute the solution to 250 mL with the mobile
phase (in-situdegradation of sildenafil to produce
impurity B).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substancesmay be used.

SYSTEM SUITABIliTY

The test is not validunless, in the chromatogram obtained
with solution (3») the resolution between the peaksdue to
sildenafil and impurity B is at least 2.5.

DETERMINATION OF CONTENT

Calculate the content of CnH,.,N.O.S in the powder using
the declared content of CZoH3sN.OuS in sildenafil
citrate EPCRS. Each mg of C28H3sN.O"S is equivalent to
0.7118 mg of C,zH,.,N.O.S.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed under Sildenafil Citrate.
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Sildenafil Tablets
Action and use
Selective inhibitor of cyclic GMP specificphosphodiesterase
(Type V) with vasodilator action; treatment of male erectile
dysfunction.

DEFINITION
Sildenafil Tablets contain Sildenafil Citrate.

The tablets comply with the requirements Slated under Tablets and
with the /oHowing requirements.

Content of sildenafil, CnH3oN604S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
AppendixIII A, using the following solutions.
(I) Shake a quantity of powdered tablets containing the
equivalent of 25 mg of sildenafil with 10 mL of methanol and
filter.
(2) 0.35% wlv of Sl7denaftl citrate EPCRS in me/hanoi.
(3) Equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingSl1ica gelF254 (Mercksilicagel 60 F254

plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10~ of each solution.

(d) Develop the plate to 8 em.

(e) After removal of the plate, dry in a current of warm air
and examine under ultraviolet lighl (154 nm).

MOBILE PHASB

4 volumes of methanol and 8 voJumes of ethyl acetare.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows a single sparwith the same retention and
colour as solution (2).

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtainedwith solution (2).
B. In the Assay, the retention timeof the principal peak in
the chromatogram obtainedwith solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissoludon
Comply with the dissolu.on Ies< for lablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.
(b) Use 900 mL of O.OlM hydrochlori< acid, at a temperature
of 37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample, suitably diluted
with the dissolution medium, if necessary, to producea
solution containing the equivalent of 0.0027% w/vof
sildenafil, at the maximumat 290 nm using O.OIM
hydrochloric add in the reference cell, Appendix II B.
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(2) Measurethe absorbance of a 0.0038% wlv solution of
sildenaftt citrate EPCRS in O.OlM hydrochloric acidat the
maximum at 290 nm using a.alMhydrochlor,.; add in the
reference cell.

DETERMINATION OF CONTENT

Calculate the total content of sddenafil, C22H3oN60"S, in
the medium using the declared content of sildenafil citrate,
C,.H"N.OIIS, in sildenaftl citrate EPCRS. Each mg of
C,.H,aN.OIIS is equivalent to 0.7118 mg of C"HwN.O.S.

LIMITS

The amount of sildenafil released is not less than 75% (Q) of
the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions.
(1) Disperse ten tablets in theminimumvolume of water
possible (not exceeding 10% of the overall solvent mixture)
and add sufficient acetonitrile to produce a solution expected
to contain the equivalent of 0.1%w/v of sildenafil and filter.
Dilute 1 volume of this solution to 2 volumes with the
mobile phase.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase, further dilute 1 volwne of this solution to
5 volumes with the same solvent.
(3) Dissolve 70 mg of sildenafil citrate EPCRS in I mL of a
mixture containing 1 volume ofjormic. acid and 2 volumes of
hydrogen peroxide solution (J 00 ""0 and allow 10 stand for
10 minutes. Dilute 1 volume of this solution to 250 volumes
with the mobilephase (in-situ degradation of sildenafil to
produce impurity B).

(4) 0.000075% wlv of sillknaftlimpurity A EPCRS in the
mobile phase.
(5) Dilute 2.5 volumes of solution (2) 10 10 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with o<:tatkcy1si1y1 silica gd (5 um) (Waters CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rateof 1 mL per minute.
(d) Use a column temperature of 30°.
(e) Use a detectionwavelength of290 nm.
(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceedfor twice the
retention time of sildenafil.

MOBILE PHASE

17 volumes of aceumiln"le, 25 volumes of methanol and
58 volumes of a 0.7%vtv solution of triethylamine previously
adjusted 10 pH 3.0 with orlhophosphori< acid.

When the chromatograms arerecorded under the prescribed
conditions the retention time relative to sildenafil (retention
time about 7 minutes) of impurity B is about 1.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
sildenafil and impurity B is ar least 2.5.

LIMITS

In the chromarogram obtained with solution (I):
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the area of anypeakdue to impurity A is not greater than
twice the area of the principal peakin the chromatogram
obtained with solution (4) (0.15%);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the impurities is not greater than0.50%.

Disregard any peak with an arealess than the area of the
principal peakin the chromatogram obtainedwith solution
(5) (0.05%).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.
(I) Disperse 10 tablets in the minimum volume of water
possible (not exceeding 10%of me overall solvent mixture)
and add sufficient acetonitrile (0 producea solution expected
to containthe equivalent of 0.1% wlvofsildenafil and filter.
Dilute 1 volume of this solution to 50 volumes with mobile
phase.
(2) 0.0028% wlv of sildenafil citrate EPCRS in the mobile
phase. '

(3) Dissolve 70 mg ofsildenafil citrate EPCRS in I mL of a
mixture containing 1 volume of lonnie addand 2 volumes of
hydrogen peroxide solution (loa wi) and allow to stand for
10 minutes. Dilute the resulting solution to 250 mL with the
mobile phase (in-situ degradation of sildenafil to produce
impuriry B).

CHROMATOGRAPHIC CONDITiONS

The chromatographic conditionsdescribed under Related
substances maybe used.

SYSTBM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
sildenafil and impurity B is at least 2.5.

DETERMINATION OF CONTENT

Calculate the contentof ~2H30N604S in the tablets using
the declared content of C,.H,aN.OIIS in sildenafil
aimte EPCRS. Each mg of c,.H,.N.OIIS is equivalent to
0.7118 mg of C"H,oN.O.S.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underSildenafil Citrate.

Sildenafil Chewable Tablets
Chewable Sildenafil Tablets

Action and use
Selective inhibitor of cyclic GMP specific phosphodiesterase
(Type V) withvasodilator action; treatment of male erectile
dysfunction.

DEFINITION
Sildenafil Chewable Tablets contain Sildenafil Citrate.

The tablets oomply with the requirements stated under Tablets and
with thefollowing requirements.

Content ofsildenafil, C"H,oN.O.S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix ill A, using the following solutions.
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(I) Shake a quantity of powdered tablets containing the
equivalent of 25 rngof slldenafil with 10 mLof methanol and
filter.
(2) 0.35% wlv of st7denafil citrate EPCRS in methanol.
(3) Equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF2'U (Merck silica gel 60 are'
suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 8 em,

(e) Afterremoval of the plate,dry in a current ofwacm ale
and examine under ultraviolet light (254 nm).

MOBILE PHASE

4 volumes of methanol and 8 volumes of ethylacetate.

SYSTEM SUITABILITY

The test is not validunless the chromatogram obtained with
solution (3) shows a single spot with the same retention and
colour as solution (2).

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to thatin the
chromatogram obtainedwith solution (2).
B. In the Assay, the retention time of the principal peakin
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix XlI B I.

TEST CONDITIONS

(8) Use Apparatus I, rotating the basket at 100 revolutions
per minute.
(b) Use 900 mL of O.OIM hydrochlori£ acid, at a temperature
of 37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a sample of the medium and
measure the abrorbanu of the filtered sample, suitably diluted
with the dissolution medium, if necessary, to produce a
solution containing the equivalent of 0.0027% w/v of
sildenafil, at the maximum at 290 om using a.OIM
hydrochloric acid in the reference cell, Appendix II B.
(2) Measure the absotbance of a 0.0038% wlv solution of
sildenafil citrate EPCRS in O.OIM hydrochkJric acid at the
maximum at 290 om using 0.01M hydrochlori< acidin the
reference cell.

DETERMINATION OF CONTENT

Calculate the total content of sildenafil, C22HJoN604S, in
the medium using the declared content of sildenafil citrate,
C,sH,aN.OllS, in sildenafil citrate EPCRS. Each mg of
C,.H,.N.OllS is equivalent to 0.7118 mg of C,zH,oN.O.S.

UMITS

The amount of sildenafil released is not less than75% (Q) of
the stated amount.

Related substances
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions,
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(1) Disperse 10 tablets in the minimum volume of water
possible (not exceeding 10% of the overall solvent mixture)
and add sufficient acetonitrile to producea solution expected
to contain the equivalent of 0.1% wlv of sildenafil and filter.
Dilute 1 volume of this solution to 2 volumes with the
mobile phase.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase, dilute 1 volume of this solution to 5 volumes
with the same solvent.
(3) Dissolve 70 mg of s;/denafil elirate EPCRS in I mL of a
mixture containing 1 volume of lonnie acid and 2 volumes of
hydragen peroxide solu.ion (100 vol) and allow to stand for
10 minutes. Dilute 1 volume of this solution to 250 volumes
with the mobile phase (in-situdegradation of sildenafil to
produce impurity B).

(4) 0.000075% wlv of sildenafil impurityA EPCRS in the
mobile phase.

(5) Dilute 2.5 volumes of solution (2) to 10 volumes with the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 rom) packed
with octadecylsilyl silica gel (5 um) (Waters Symmetry C 18 is
suitable),':'.

(b) Use isocratic elutionand the mobile phases described
below.
(c) Use a flow rate of I mL per minute.
(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 290 urn.

(I) Inject 20 ~L of each' solution.

(g) Allow the chromatography to proceed for twice the
retention time of sildenafil.

MOBILE PHASE

17 volumes of acetonitrile, 25 volumesof methanol and
58 volumes of a 0.7% v/v solution of triethylamine previously
adjusted to pH 3.0 with ort/wphosphoric acid.

When the chromatograms are recorded underthe prescribed
conditions the retention relative to sildenafil (retention time
about7 minutes) of impurity B is about 1.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
sildenafil and impurity B is at least 2.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of anypeak due to impurity A is not greater than the
area of me principal peak in the chromatogram obtained with
solution (4) (0.15%);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of all secondary peaks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%);

Disregard anypeakwith an area less than the area of the
principal peak in the chromatogram obtainedwith solution
(5) (0.05%).

ASSAY
Catty out the method for li4uidchramatography,
Appendix ill D, using the following solutions.
(1) Disperse 10 tablets in the minimwn volume of water
possible (not exceeding 10% of the overall solvent mixture)
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and add sufficient acetonitrile to produce a solution expected
to containthe equivalent of 0.1% wlv of sildenafil and filter.
Dilute 1 volume of this solution to 50 volumeswith mobile
phase,
(2) 0.0028% wlv of sudenafil citrate EPCRS in the mobile
phase.

(3) Dissolve 70 mg of si/denafil ritrate EPCRS in I mL of a
mixture containing 1 volumeofjonnic acid and 2 volumes of
hydragen peroxide solution (100 wQ and allow to stand for
10 minutes. Dilute the resulting solution to 250 mL with the
mobile phase (in-situ degradation of sildenafil to produce
impurity B).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to
sildenafil and impurity B is at least 2.5,

DETERMINATION OF CONTENT

Calculate the contentof sildenafil, C22H3oN694S, in the
tablets using the declared contentof sildenafil citrate,
C2,H,oN.O"S, in sildenofil citrate EPCRS. Each mg of
C28H,oN.OIIS is equivalent to 0.7118 mg ofC"H,oN.O,S.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underSildenafil Citrate.

Sildenafil Orodispersible Tablets
Orodispersible Sildenafil Tablets

Acdon and use
Selective inhibitor of cyclic GMP specific phosphodiesterase
(Type V) wtth vasodilator action; treatment of male erectile
dysfunction.

DEFINITION
Sildenafil Orodispersible Tablets contain Sildenafil Citrate.

The tablets complywith the requirements staid under Tablets and
with thefollowing requirements.

Content of sildenafil, ~2H3oN604S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for .hin-layerchramatography,
Appendix ill A, using the following solutions,
(I) Shake a quantity of powdered tablets containing the
equivalent of 25 mg of sildenafil with 10 mL of methanol and
filter.

(2) 0.35% wlv of sildenafil citrate EPCRS in methanol.

(3) Equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F254
are suitable).
(b) Use the mobile phase as described below.

(c) Apply I 0 ~L of each solution.

(d) Develop the plate to 8 em.

(e) After removal oCthe plate, dryin a current of warm air
and examine under ultraviolet light (254 nm),
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MOBILE PHASE

4 volumes of methanol and 8 volumes of ethylacetate.

SYSTEM SUITABILITY

The test is not validunless the chromatogram obtainedwith
solution (3) shows a single spot with the same retention and
colour to solution (2).

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtained with solution (2).
B. In the Assay, the retention time of the principal peakin
the chromatogram obtainedwithsolution (1) is similar to
that of the principal peak in me chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply withthe dissolution rest for tabuts and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 100 revolutions
perminute.
(b) Use 900 mL of O.OIM hydrodUorU: acid, at a temperature
of 37°, as the medium.

PROCHDURE

(I) After 15 minutes withdraw a sample of the medium and
measure the abst»'bance of the filtered sample, suitably diluted
with the dissolution medium, if necessary, to producea
solutioncontaining the equivalent of 0.0027% wlvof
sildenafil, at the maximumat 290 nm using O.OlM
hydro<hlori< acid in the reference cell, Appendix II B.

(2) Measure the absotbance of a 0.0038% wlv solution of
sildenafil citrate EPCRS in O.OIM hydro<hlori< acid at the
maximum at 290 run using O.OIM hydroch/ori< acid in the
reference cell.

DETERMINATION OF CONTENT

Calculate the total content of sildenafil, C22H3oN604S, in
the mediumusing the declared contentof sildenafil citrate,
C"H,sN.OIIS, in sildenafil citrate EPCRS. Each mg of
C"H,.N.OuS is equivalent to 0.7118 mg ofC22H,.N.O.S.

liMITS

The amount of sildenafil released is not less than75% (Q) of
the statedamount.

Related substances
Carry out the method for liquid chromawgrap/o!,
Appendix m D, using the following solutions.
(I) Disperse ten tablets in the minimum volumeof water
possible (not exceeding 10% of the overall solvent mixture)

., and add sufficient acetonitrile to produce a solution expected
. to contain the equivalent of 0.1% wlv of sildenafil and filter.
Dilute 1 volume of this solution to 2 volumeswith the
mobilephase.
(2) Dilute 1 volume of solution (I) to 100 volumes with the
mobilephase, further dilute I volumeof this solution to
5 volumes with the same solvent.
(3) Dissolve 70 mg of sildenajil citrate EPCRS in 1 mL of a
mixture containing I volume of formic acid and 2 volumes of
hydrogen peroxide ,oIution (100 vol) and allow to stand for
10 minutes. Dilute 1 volume of thissolution to 250 volumes
with the mobilephase (in-situ degradation of sildenafil to
produce impurity B).

2022

(4) 0.000075% wlv of sildenafil impurityA EPCRS in the
mobilephase.
(5) Dilute 2.5 volumes ofsoiution (2) to 10 voiumeswith the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 3.9 mm) packed
with oaaduyfsi1yl silica gelfor chromawgraphy (5 um) (Waters
Symmetry CI8 is suitable).

(b) Use isocratic elution and themobile phase described
below.

(c) Use a flow rate of I mL per minute.
(d) Use a column temperature of 30".
(e) Use a detectionwavelength of 290 run.
(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceedfor twice the
retention time of sildenafil.

MOBILE PHASE

17 volumes of acetonitrile, 25 volumes of mezhano/ and
58 volumes of a 0.7% vlv solution of tn·ethy/amine previously
adjusted to pH 3.0 with onhophosphori< acid.
When the chromatograms arerecorded under the prescribed
conditions the retention time relative to sildenafil (retention
time about 7 minutes)of impurity B is about 1.2.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaksdue to
sildenafil and impurity B is at least 2.5.

LIMITS

In the chromatogram obtainedwith solution (1):
the area of any peakdue to impurity A is not greater than
twicethe area of the principal peakin the chromatogram
obtained with solution (4) (0.15%);

the area of any secondary peak is not greater than the areaof
the principal peak in the chromatogram obtainedwith
solntion (2) (0.2%);

the sum of impurities is not greater than 0.50%;
Disregard anypeakwith an area less than the area of the
principal peak in me chromatogram obtainedwith solution
(5) (0.05%).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix ill D, using the following solutions.
(1) Disperse ten tablets in the minimum volume of water
possible (not exceeding 10% of the overall solvent mixture)
and add sufficient acetonitn7e to produce a solution expected
to contain the equivalent of 0.1% wlv of sildenafil and filter.
Dilute 1 volume of this solution to 50 volumes with mobile
phase.
(2) 0.0028% wlv of sildenafil citrate EPCRS in the mobile
phase.

(3) Dissolve 70 mg of sildenafil citrate EPCRS in I mL of a
mixture containing 1 volume ofjomric arid and 2 volumes of
hydrogen peroxide solution (100 voQ and allow to stand for
10 minutes. Dilute the resuiting solntion to 250 mL with the
mobilephase (in-situdegradation of sildenafil to produce
impurity B).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
sildenafil and impurity B is at least 2.5.

DETERMINATION OF CONTENT

Calculate the content of sjldenafil, C22H3oN"604S, in the
tablets using the declared content of sildenafilcitrate,
C2.H"N.O IIS, in sildenafil citrate El'CRS. Each mg of
C,.H3.N.OIIS is equivalent to 0.7118 mg of C,2H3oN.O.S.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underSildenafil Citrate,

Silver Nitrate Eye Drops
NOTE: This monograph has been d",eloped to wuer unlicensed
formulations.

DEFINITION
SilverNitrateEye Drops are a sterile solution of Silver
Nitrate in Purified Water.
The eye drops comply with the requirements statedunderEye
Preparations and with theloIJawing requirements. Where
appropriate, the eye drops also comply with the requirements suued
underUnlicensed Medicines.

Content of silver nitrate, AgN03,
95.0 to 105.0% of the stated amount

IDENTIFICATION
Yields me reactions characteristic of silver salts and of nioaus,
Appendix VI.

TESTS
Acidity
pH, 4.5 to 6.0, Appendix V L.

Clarity and colour of solution
The solution is dear, Appendix N A, and colourless,
Appendix N B, Method Il,

ASSAY
Dilute a volumecontaining 50 mg of SilverNitrate with
20 mL of waterand add 2 mL of dilute nitric acidand 2 mL
of ammonium iron(llI) sulfate solution R2. Titrate with 0.02M
ammonium thiocyanate VS until a reddish-yellow colour is
obtained. Each mL of 0.02M ammonium thiocyanate VS is
equivalent to 3.397 mg of AgN03'

STORAGE
Silver Nitrate Eye Drops should be protected from light.

Silver Nitrate Solution
SilverNitrate Cutaneous Solution

sore This monograph has been developed to lOVer unlicensed
formulations.

DEFINITION
SilverNitrate Solution is a cutaneous solution. It contains
SilverNitrate in Purified Water.
The solution complies WIth the requirements statedunderLiquids
for Cutaneous Application and with thefollowing requirements.
Where appropriate, the solution alsocomplies with the requirements
stated under Unlicensed lWedicines.

Silver Preparations 111-1331

Content of silver nitrate, AgNO)
95.0 to 105.0% of me stated amount.

IDENTIFICATION
Yields the reactions characteristic of silver saltsand of nitrates,
Appendix VI.

TESTS
Acldity
pH, 4.5 to 6.0, Appendix V L.

Clarity and colour of solution
The solution is clear, Appendix N A, and colourless,
Appendix N B, Method ll.

ASSAY
Dilute a volwne containing 50 mg of SilverNitrate with
20 mL of waterand add 2 mL of dilute ni<ric acidand 2 mL
of ammonium iron(lIl) sulfate solution R2. Titratewith O.02M
ammonium thiocyanate VS until a reddish-yellow colour is
obtained. Each mL of O.02M ammonium thiocyanate VS is
equivalent to 3.397 mg of AgN03'

STORAGE
Silver Nitrate Solution should be protected from light.

Silver Nitrate Sterile Solution
SterileSilverNitrate Solution
NOTE: This monograph has been developed to couer unlicensed
lonnulations.

DEFINITION
SilverNitrate SterileSolution is a sterile cutanoous solution.
It containsSilverNitrate in Purified Water.
Thesolution complies with the requirements statedunder Liquids
for Cutaneous Application and with thefollowing requirements.
W'here appropn·ate, the solution also complies with the requiremenu
statedunder Unlicensed Medicines.

Content of silver nitrate, AgNO)
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Yields the reactions characteristic of silver saltsand of nitrates,
Appendix VI.

TESTS
Acidity
pH, 4.5 to 6.0, Appendix V L.

Clarity and colour of solution
The solution is char, Appendix IV A, and colourless,
Appendix N B, Method ll.

Sterility
Complieswith the test for seeril,iy, Appendix XVI A.

ASSAY
Dilute a volume containing 50 mg of SilverNitrate with
20 mL of waterand add 2 mL of dilute nitric acid and 2 mL
of ammonium iron(1lJ) sulfate soluticm RZ. Titrate with O.02M
ammonium thiocyanate VS until a reddish-yellow colour is
obtained. Each mL of O.02M ammonium thiocyanate VS is
equivalent to 3.397 mg of AgN03'

STORAGE
Silver Nitrate Sterile Solution should be protected from light.
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Simeticone Suspension for Infants
Action and use
Silicon dioxide analogue; defoaming agent.

2022

dry heat at a minimum of 150° fornot less than 1 hourand
allow to cool.
The eye ointment complies with therequirements statedunder Eye
Preparations.

Extemporaneous preparation
The following directions apply.

Melt together the Wool Fat and the Yellow Soft Paraffin,
add the Liquid Paraffin, filter the hot mixtuse through coarse
filter paper placed in a heated funnel, sterilise the filtrate by

DEFINITION
Simcticone Suspension forInfants is a suspension of
Simeticone for Oral Use in a suitable flavoured aqueous
vehicle.
The suspension complies with the requirements staud under Oral
Liquids and with thefollowing requirements.

Content of dimeticone
90.0 to 110.0% of the stated amount.

IDENTIFICATION
The infrared absorpu"on spectrum, Appendix n A, of the sample
solution prepared in the Assay is concordant with that
obtained for the solution of dimeticone EPCRS. Disregard me
region of the speetnun from 850 em" to 750 ern".

TESTS
Acidity
pH, 3.0 to 5.0, Appendix V L.

Defoaming activity
Dissolve 1.0 g of octoxinoll0 in sufficient water to produce
100 mL (foaming solution). To a weighed quantity of the
suspension containing 0.3 g of dimeticone add sufficient
water to produce 30 g and mix thoroughly (test solution).
Into a suitable container introduce 100 mL of the foaming
solution and 0.5 mL of the test solution. Close tightly and
shake the mixture for 10 seconds at 300 oscillations per
minute,at an angleof oscillation of about ±10° and an
oscillation radius of about 13 em, The time between the end
of the shaking and the instant the fitst portion of foam-free
liquid surface appears is not greater than 45 seconds.

ASSAY
Add 25 mL of toluene. pre-washed with 1M sodium hydroxide.
and 50 mL of 1M sodium hydroxide to a quantity of the
suspension containing 50 mg of dimeticone and shake
mechanically for 5 minutes. Allow the mixture to stand for
5 minutes, centrifuge the upper layer and drywith anhydrous
sodium sulfate. Record the infrared absorption spectrum,
Appendix nA, of a 0.5 mm layer of me clear solutionover
the range 1375 to 1125 em" (7.27 to 8.89 urn). Measure the
absorbance of the CH3Si stretching band at the maximum at
1261 cm' (7.93 urn). Repeat the operation using a 0.2% wlv
solution of dimeticone EPCRS in toluene. Determine the weight
per mL of the suspension, Appendix V G, and calculate the
contentof dimeticone weight in volume.

Simple Eye Ointment
Eye Ointment Basis

DEFINITION

Wool fla[
Yellow Soft Paraffin
Liquid Paraffin

100 •
800 •

Sufficient to produce 1000 g

Simple Linctus
Simple Oral Solution

DEFINITION
SimpleLinctus is an oralsolution containing 25% wlv of
Citric Acid Monohydrate in a suitable vehicle with an anise
flavour.
The linaus complies with the requirements Statedunder Oral
Liquids and with thefoUowing requirements.

Content of free acid, calculated as citric acid
monohydrate, C~07,H20
2.00 to 2.65% wlv.

IDENTIFICATION
Dilute 5 mL to 50 mL with water, add 2 g of auirJaud
charcoal, mix and filter. To I mL of the filtrate add I mL of
pyridine, swirl to mix, add 5 mL of acetic anhycln"de andmix
using, for example, a rotary vortexmixer. Immediately place
in a water bath at about30° for 5 minutes. A yellow colouris
produced.

ASSAY
Dilute 15 g with 50 mL of waterand titrate with O.5M sodium
hydroxide VS using 2 mL of tf!ymol blue solution as indicator.
Each mL of O.5M sodium hydroxide VS is equivalent to
35.02 mg of C.H.07,H,O. Determine the weight permL of
the linctus, Appendix V G, and calculate the content of
C6Ha0 7,H 20 , weight in volume.

Paediatric Simple Linctus
Paediatric Simple Oral Solution

DEFlNlTlON
Paediatric SimpleLinctus is an oral solution containing
0.625% wlv of Citric Acid Monohydrate in a suitable vehicle
with an aniseflavour.

Extemporaneous preparation
It maybe prepared extemporaneously by diluting Simple
Linctus with a suitable vehicle in accordance with the
manufacturer's instructions.
The linctus complies with therequirements stared under Oral
LUjuids and with thefollowing requirements.

Content of free acid, calculated as citric acid
monohydrate, CJla07,HzO
0.53 to 0.69% wlv.

IDENTIFICATION
Dilute 20 mL 10 50 mL with water, add 2 g of auirJaud
chareoal, mix and filter. To I mL of the filtrate add I mL of
pyridine, swirl to mix, add 5 mL of acetic anhydride and mix
using, forexample, a rotary vortex mixer. Irrunediately place
in a water bath at about30° for 5 minutes. A yellow colouris
produced.

ASSAY
Dilute 15 g with 50 mL of water and titrate with 0.1M sodium
hydroxide VS using 2 mL of tf!ymol blue solution as indicator.
Each mL of O.1M sodium hydroxUk VS is equivalent to
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DEFINITION
SimvastatinOral Suspensionis a suspension of Simvastatin
in a suitable flavoured vehicle.

1.005 mg of C.HaO"H,O. Determine the weight per mL of
the linctus, AppendixV G, and calculate thecontent of
C6Hs07,H20, weight in voiume.

Simvastatin Oral Suspension
Action and use
HMG Co--A reductase Inhibitor; lipid-regulating drug.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Simvastatin. The dissolution profile
reflects the in vivo performance which in nunis compatible
with the dosageschedule recommended by the manufacturer.
The oralsuspension complies with the requirements statedunder
OralLiquids and with .hefollowing requirements.

Content of simvastatin, C;25H380S
90.0 to 105.0%of the stated amount.

Time (MlnUles) MobUe phase A MobUe phase B Comment
(%vlv) (0/.vlv)

04 [00 0 isocratic

'·5 100_80 0--i'20 linear gradient

5-33 80--i'60 20--040 linear gradient

33-34 6O~0 40--->100 lineargradient

34-37 0 100 isocratic

37·38 0--i'100 1(M)--i'0 linear gradlent

38-45 [00 0 re-equilibration

MOBILE PHASE

12 volumes of 1'1'Opan-2-oI, 23 volumesof diehloromethane and
65 volumes of cydohexane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand size to that in the
chromatogram obtainedwith solution (2).

B. In the Assay, the retention time of the principal peakin
the chromatogram obtainedwithsolution (1) is similar to
that of the principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Related substances
Carry out the method for liquid chromalographyJ
Appendixm D J using the following solutions prepared
i:m.m.ediately beforeuse in solution A.
45 volumes of a 0.14% wlv solutionof potassium dihydrogen
phosphate, adjusted to pH 4.0 with ortho1'hosphoric add, and
55 volumes of acetonitrile (solution A).

(I) Mix with the aid of ultrasound a quantity of the oral
suspensioncontaining 16 mg of Simvastatin with 30 mL of
solution A. Add a sufficient volumeof solutionA to produce
50 mL and mix. Centrifuge and filter (0.45-~m PVDP
syringe filteris suitable).
(2) Dilute 1 volume of solution (1) to 100 volumes.

(3) 0.2% wlv of simuasuuin for system 'Uliability EPCRS.
(4) Dilute 1 volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainlesssteel column (15 em x 2.1 mm) packed
with end-capped oetadecylsilY/ silica gelfor chromawgraphy
(3.5 pm) (Zornax Eclipse XDB-CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.4 mL per minute.
(d) Use a column temperature of 35 0

,

(e) Use a detection wavelength of 238 om.

(f) Use an autosampler temperature of 80

(g) Inject 5 ~L of each solution.

MOBILE PHASE

Mobile phase A 40 volumes of acetonitrile and 60 volumes of
a 0.1% vlv solution of orthophos1'horK. acid.
Mobile phase B 5 volumes of a 0.1% vlv solution of
onhophosphoric acidand 95 volumes of acetonitrile.

Use the chromatogram suppliedwith simuasuuin for System
suirabHity EPCRS and the chromatogram obtainedwith
solution (3) to identify the peaksdue to impurities A, B C,
D, EJ F, G, I and J.
When the chromatograms arerecorded under the prescribed
conditions, the relative retentions withreference to
simvaatatin (retention time about 19 minutes) are: impurity I,

50g
50g
50g

850g

Simple Ointment
DEFINITION

Wool Fat
Hardparaffin
Cetostearyl Alcohol
While Soft Paraffin or YellowSortParaffin

Unless otherwise directed in the monograph, when Simple
Ointment is used in a white ointment, it should be prepared
with WhiteSoft Paraffin; when used in a coloured ointment
it should be prepared with Yellow Soft Paraffin.

Extemporaneous preparation
The following directions apply..

Mix the ingredients, heat gently with stirring until
homogeneous and stir until cold.

The ointment complies with the requirements statedunder Topical
Semi-solid'Preparations.

:'0-

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix ill A, using the following solutions in
dichloromethane.
(I) Shakea quantity of the oral suspension containing 25 mg
of Simvastatin with 10 mL of dichloromethane for 10 minutes.
Allow to separate and use the lowerlayer.
(2) 0.25% wlv of simuasuuin BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating ,ilicagelF254 (Merck silica gel 60 P2 54

plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate 10 15 em.

(e) Afterremoval of the plate, dry in airand examine under
ultraviolet light (254 nm).
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about 0.67; impurity A, about 0.69; impurity E, about 0.81;
impurity F, about 0.83; impurity G, about 0.9; impurityB,
about 1.69; impurityJ, about 1.74; impurity C, about 1.8
and impurityD, about 2.3.

SYSTEM SUITABILITY

The test"isnot valid unless in the chromatogram obtained
with solution (3):

the peak-to-valley ratio is at least 1.5, where Hp is the height
above the baselineof the peakdue to impurity F and Hv is
the heightabove the baseline of the lowest pointof the curve
separating this peak from thepeakdue to impurity E;
the peak-to-valley ratio is at least 1.5, where Hp is the height
above the baselineof the peak due to impurity C andHv is
the height above the baseline of the lowest point of the curve
separating this peakfromthe peak due to impurity J.
LIMITS

In the chromatogram obtained withsolution (1):
the area of any peak corresponding to impurities A and I is
not greater than 6 times the area of the principal peak in the
chromatogram obtained with solution (2) (6%);
the area of anypeak corresponding to impurity BJ C, E or F
is not greater thanhalf the area of theprincipal peak in the
chromatogram obtained withsolution (2) (0.5% of each),
the area of any peak corresponding to impurity D or G is not
greater than 0.4 times me area of the principal peak in the
chromatogram obtained with solution (2) (0.4% of each);

the area of any other secondary peak is not greater than the
area of me principal peak in the chromatogram obtainedwith
solution (4) (0.2%);

the sum of the areas of aU the secondary peoks, otherthanany
peakscorresponding to impurities A + I, BJ CJ D, E) F and
G, is not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).

Disregard anypeakwith an area less than half the area of the
principal peakin the chromatogram obtained with solution
(4) (0.1%).

ASSAY
45 volumes of a 0.14% wlv solution of posassium dihydrogen
phosphate, adjusted to pH 4.0 with orthophosphori< acid, and
55 volwnes of aceuminile. Mix and filter (solvent B).

Carry out the method Ior liquidchromawgraphy,
Appendix III D protected from light, using the following
solutions prepared immediately before use, in solutionB.
(I) Mix with the aid of ultrasound a weighed quantity of the
oralsuspension containing 16 mg of Simvastatin with 30 mL
of solutionB. Add a sufficient volwne of solution B to
produce 50 mL and mix. Centrifuge and filter (0.451'm
PVDF syringe filter is suitable). Dilute 5 volwnes to
200 volwnes.

(2) 0.0008% wlv of simvastatin Bl'CRS.
(3) 0.002% w/v of each of simvastatin Bl'CRS and
looastatin El'CRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used. Inject50 J.lL of each solution.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3)J the resolution between the peaks due to
simvastatin and lovastatin (impurity E) is at least 3.0.

2022

DETERMINATION OF CONTENT

Determine the weight per mLof the oral suspension,
Appendix V GJ and calculate the contentof C2sH3S0S,
weightin volume, using the declared contentof C25H3S0S in
simuastatin BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listedunderSimvastatin.

Simvastatin Tablets
Action and use
HMG Co-A reductase inhibitor; lipid-regulating drug.

DEFINITION
Simvastatin Tablets containSimvastatin.
The tablen comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of sbnvastatin, C2sH3S0S
92.5 to 105.0% of the statedamount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 50 mg
of Simvastatin with 20 mL of dichloromethane, filter through
glass fibre filter (Whabnan GF/C is suitable) and evaporate
the filtrate to dryness under a stream of nitrogen.
The infrared absorption spectrum of the residue, Appendix. IT AJ

is concordant with the reference spearum of simvastatin
(RS 423).

TESTS
Dissolution
Complywith the dissolution teslfor tablen and capsules,
Appendix XU HI.

TEST CONDITIONS

(a) Use Apparatus 2J rotating the paddle at 50 revolutions
perminute.
(b) Use 900 mL of O.OIM sodium dihydrogen orthophosphate
containing 0.5% wlv of sodium dode<:y/ sulfate and adjusted to
pH 7.0 with 1Msodium hydroxideJ at a temperature of 37°, as
the medium.

PROCEDURE

(I) After 30 minutes withdraw a 2o-mL sample of the
medium, filter and transfer 10 mL of the fihrate into a
centrifuge tube containing 0.1 g of manganae(Jv) oxide, pre
washed. Shake the tube for 30 minutes, or until the
manganese(IV) oxide is completely dispersed andcentrifuge.
Measure the absorbance of the clearsupernatant liquid,
suitably dilutedwith the dissolution mediwn if necessary, to
produce a solution expected to contain0.001% wlv of
Simvastatin, at the maximum at 247 nm and at the
minimum at 257 nm, Appendix IT B using dissolution
mediumthathas been similarly treated with manganese(IV)
oxide, pre-washed in the reference cell.
(2) Measure the absorban", of a 0.001 % wlv solution of
simvastatin Bl'CRS prepared by dissolving simvastatin Bl'CRS
in the dissolution medium and treating with manganese(lv)
oxide, pre-washed as described for solution (I), at 247 om and
at 257 nm, using dissolution medium that has been similarly
treated with manganese(Iv) oxide, pre-washed in the reference
cell.
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DETERMINATION OF CONTENT

Calculate the total content of simvastatin, ~5HJ805' in the
medium using the differences in absorbance at 247 om and
at 257 nm and using the declared content of C2sH3S05 in
simuastatin BPCRS.

LIMITS

The amount of simvastatin released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for IUjuid chromatography,
Appendix ill D, using the following solutions prepared
immediately before use in solution A.

Mix 40 volumes of a 0.14% wlv solution of potassium
dihydrogen phosphate, adjusted to pH 4.0 with orthophosphotic
acid, and 60 volumes of acelOm"m7e (solution A).

(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 0.1 g of Simvastatin with 20 mL
of solution A. Add a sufficient volume of solution A to
produce 50 mL, mix and filter.

(2) Dilute 1 volume of solution (1) to 100 volumes.

(3) 0.2%.w/v of simuastatin for system suitability EPCRS.
(4) Dilute I volume of solution (2) to 10 volumes.

CHROMAToGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 2.1 mm) packed
with end-copped oetadecylsilyl silica gelfor chromatography
(3.5 ~m) (Zorbax Eclipse XDB-CI8 is suitable).

(h) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.4 mL per ntinute.

(d) Use a column temperature of 35·.

(e) Use a detection wavelength of 238 om.

(f) Use an autosampler temperature of 80

(g) Inject 5 JlL of each solution.

MOBILE PHASE

Mob.e phoue A 40 volumes of acelQ1litrile and 60 volumes of
a 0.1 % vlv solution of orthophosphoric acid.
Mobile phase B 5 volumes of a 0.1% v/vsolution of
onhophosphoric (Kid and 95 volumesof acetonitrile.

Time (Minutes) MobUe phase A Mobile phose B Comment
(%vlv) (% vlv)

0-4 [00 0 isocraric
4-5 100..... 80 0 .....20 linear gradient

5-33 80 ..... 60 20-1040 linear gradient

33-34 60..... 0 40 ..... 100 linear gradient

34-48 0 100 isocratic

48-4. 0 ..... 100 100..... 0 linear gradient

50-55 100 0 re-equilibration

Use the chromatogram supplied with simuastatin for system
SUiMbiliiy EPCRS and the chromatogram obtained with
solution (3) to identify the peaks due to impurities A, B C,
D, E, FJ G, I and J.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
sjmvastatin (retention time about 19 minutes) are: impurity I,
about 0.67; impurity A, about 0.69; impurity E, about 0.81;
impurity F, about 0.83; impurity G, about 0.9; impurity B,
about 1.69; impurity J, about 1.74; impurity C J about 1.8
and impurity D, about 2.3.

Simvastatin Preparations 111-1335

SYSTEM SUITABIUTY

The test is not valid unless in the chromatogram obtained
with solution (3):

the peak-to-valley ratio is at least 1.5, where Hp is, the height
above the baseline of the peak due to impurity F and Hu is .
the height above the baseline of the lowest point of the curve
separating this peak from me peak due to impurity E;

the peak-to-valley ratio is at least 1.5, where Hp is the height
above the baseline of the peak due to impurity C and Ho is
me height above the baseline of the lowest point of the curve
separating this peak from the peak due to impurity J.
LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurities A and I is
not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the area of any peak corresponding to impurity B, C, E or F
is not greater than half the area of the principal peak in the
chromatogram obtained with solution (2) (0.5% of each);

the area of any peak corresponding to impurity D or G is not
greater than 0.4 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.4% of each);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (4) (0.2%);

the sum of the areas of aU the secondary peaks, other Ulan any
peaks corresponding to impurities A + IJ BJ CJ D, E, F and
G, is not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).

Disregard any peak. with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Add 3 mL ofglacio! acetic acid10 900 mL of water, adjust the
pH to 4.0 with 1Msodium hydroxide and add sufficient water
to produce 1000 mL. Mix 1 volume of this solution with
4 volumes of autoninile (solution B).

Carry out the method for IUjuid chromatography,
Appendix ill D J using the following solutions prepared in
solution B.
(I) Mix, with the aid of ultrasound and shaking, a quantity
of whole tablets containing 0.16 g of Simvastadn in a
minimum volume ofwater until completely dispersed. Add a
sufficient volume of solution B to produce 75 ml., mix with
the aid of ultrasound and shaking for 15 minutes, aUow to
cool to room temperature, dilute to produce 100 mL and
centrifuge. Dilute 15 volumes of the clear supernatant
solution to 25 volumes.

(2) 0.01% wlv of simvoutatin BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octade<ylsilyl silica gelfor chromatography (5 urn) (Hypersil
ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 45·.

(e) Use a detection wavelength of 238 om.

(I) Inject 20 ~L of each solution.
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PhE" _

MOBILE PHASE

7 volumes of a buffersolution prepared as described below
and 13 volumes of aceumiuile.
To prepare the buffersolution dissolve 5.1 g of sodium
dihydrogen orthophosphate in 900 mL of water, adjust the pH
to 4.5 with either ortlwphosphori< acidor 1Msodium hydroxide
and add sufficient water to produce 1000 mL.
When the chromatograms are recorded using the prescribed
conditions the retention time ofsimvastatinis about
7 minutes.

SYSTEM SUITABIUTY

The test is not valid unless the symmetry foetor of the
principal peak in the chromatogram obtained with solution
(2) between 0.8 and 2.0.

DETERMINATION OF CONTENT

Calculate the content of C2sH3S0j in the tablets using the
declared content of C2sH3S05 in timoastotin BPCRS.

IMPURITIES
The impurities limited by the requirements of thls
monograph include those listed under Simvastatin.

DEFINITION
Tablets containing Sitaglipu'n phosphote monohydrate (2778),
for humanuse.
They comply with the monograph Tablets (0478) and the
following additional requirements.

Content
95.0 per cent to 105.0 per cent of the content of sitagliptin
(C I6H15FoN,O) stated on the label.

IDENI1FlCATlON
Carry out tJiher tests A, B or tests B, C.
A. Record the UV spectrum of the principal peak in the
chromatograms obtainedwith the solutions used in the assay,
with a diode array detector in the rangeof 210-400 DID.

Results The UV spectrum of the principal peak in the
chromatogram obtained with the test solution is similar to

the UV spectrum of the principal peakin the chromatogram
obtainedwith reference solution (a).
B. Examine the chromatograms obtained in the assay.
Results The principal peak in the chromatogram obtained
with the test solution is similarin retention time and size to
the principal peak in the chromatogram obtainedwith
reference solution (a).
C. Infrared absorption spectrophotometry (2.2.24).

Preparation Crush 1 tablet to a powder and homogenise.
Comparison sirogliptin phosphate monohydrate CRS.
Results The spectrum obtainedshows absorption maxima at
about 1669 em", 1513 cm", 1425 cm', 1207 cm',
880 em-I and 844 cm'", similar [Q thespeetrum obtained
with sirogliptin phosphate monohydrate CRS. Other absorption
maxima may be presentin the spectra.

Sitagliptin Tablets
(Ph. Eur. monograph 2927)

Acdon and use
Dipeptidylpeptidase-4 inhibitor; treatment of diabetes
mellitus.

**** ** *<,»

TESTS
Related substances
Liquid chromatography (2.2.29).

Solvent mixture acetonitrile R, 0.1 per cent VIV solution of
phosphotlc acid R (5:95 VIJI).

Testsolution To 10 tablets, add a suitable volumeof the
solvent mixture to obtaina concentration of sitagliptin of
I mg/mL. Stir vigorously for I h. Dilute 2.0 mL of the
solution to 25.0 mL with the solventmixture. Centrifuge a
portionof the solution and use the clear supernatant.
Referenusolution (a) Dissolve 25.0 mg of sitagliptin
phosphate monohydrate CRS in the solventmixture and dilute
to 250.0 mL with the solvent mixture.
Reference solution (b) Dilute 1.0 mL of the test solution to
100.0 mL with the solvent mixture. Dilute 1.0 mL of this
solution to 10.0 mL with the solventmixture.
Referenusolution (c) In order to prepare impurity FP-A
(fumarate adduct) in situ,heat I mL of waterR and either
1 sitagliptin tabletcontaining sodium stearyl fumarate as an
excipientor 1 mg of sodium steary/ fumarate Rand 10 mg of
sirogliplin phosphate monohydrate CRS in a tigbtly closed vial at
80°C for about 30 h. Dilute to 100 mL with the solvent
mixture and stir for 1 b. Centrifuge a portion of the solution
and use the clearsupernatant.
Column:
- size: 1=0.15 m, (2)=4.6 mm,
- Slationary phase: end-eapped eyanosi!y1 saica gelfor

chromatography R (5 urn):
- temperature: 30 ·C.

Mobaephast Mix 15 volumes of acetonitrile R1 and
85 volumes of a 1.36 gIL solution of potassium dihydrogen
phosphate R previously adjusted to pH 2.0 with phospharic
acidR.
Flow rate 1.0 mUmin.
Detection Spectrophotometer at 205 DID.

Injection 20 J.lL of the test solution and reference
solutions (b) aod (c).

Run time 7 times the retention time of sitagliptin.
ldentifi«uion of impun'ties Use the chromatogram obtained
with reference solution (c) to identify the peakdue to
impurity FP-A.

Relativeretention With reference to sitagliptin (retention
time = about 5.5 min): impurity FP-A = about 1.2.

System suirobility Reference solution (c):
- resolution: minimum 1.5 between the peaksdue to

sitagliptin and impurity FP-A.

Calculation of percentage contents:
- for each impurity, use the concentration of sitagliptin in

reference solution (b).

limits:
- unspedfied impuritieJ: for each impurity, maximum

0.2 per cent;
- total: maximum 0.2 per cent;
- reporting threshold: 0.1 per cent.

Disintegration (2.9.1)
The tablet: comply with the test, unless otherwise justifiedor
auJhorised.
Medium water R.
Time 5 min.

ASSAY
Liquid cbromatography (2.2.29) as described in the test for
related substances with the following modifications.

www.webofpharma.com



2022

lnjeaion Test solution and reference solution (a).

Run time Twice the retention time of sitagliptin.

System suitability Reference solution (a):
- repeatabihiy: maximum relative standard deviation of

1.5 per cent determined on 6 injections.
Calculate the percentage content of sitagliptin
(CI6H15F~50) taking into account the assigned content of
silagliptin phospha"monohydrate CRS and applying a
conversion factorof 0.806.

IMPURITIES
Otherdetectable impurities (the following substances would, if
presentat a sufficient level, be detected by one or otherof
the tests in the monograph): FP-A, FP-B, FP-C, FP-D,
FP-E.

Sodium Acetate Preparations III-1337

FP-E.(3R)-3-amino-4-(2,4,5-trifluorophenyl)butanoic acid.
___________________ PhEm

Soap Spirit
DEFINITION

In making Soap Spirit, the Ethanol (90 per cent) may be
replaced by Industrial Methylated Spirie dilutedso as to be
of equivalent ethanolic strength.

Extemporaneous preparation
The following directions apply.

Dissolve the Soft Soap in 300 mL of Ethanol (90 per cent),
add sufficient Ethanol (90 per cent) to produce 1000 mL,
mix, allow to standand decant.
Thespin·t complies mill the requirements staledunder Spirits and
with thefollowing requirements.

TESTS
Acidity or alkalinity
10 mL requires for neutralisation not more than 1.0 mL of
O./M sodium hydroxide VS or 0.2 mL of O.lM hydroehloric acid
VS using phenolphthalein soJutwn Rl as indicator.

Weight per mL
0.945 to 0.970 g, Appendix V G.

Ethanol content
28 to 32% vlv, Appendix VIII F.

Content of fatty acids
Not less than 27.0% wlv when determined by the following
method. To 10 mL add 20 mL of "","r and 20 mL of
1M hydrochlorit acid, extract with two 20 mL quantities of
petroleum spirit (boilingrange, 4U' to 6U'), wash the combined
extracts with two 10 mL quantities of water,evaporate the
petroleum spirit, add 5 mL of acetone, again evaporate and
dry the residueat 800 for 2 hours.

FP-A.2-i(2R)-4-oxo-4-[3-(trifluoromethyl)-5,6-dihydro
[1,2,4] triazoI9[4,3-a] pyrazin-7(8H)-ylj-I-(2,4,5
trifluorophenyl)butan-2-yl]amino]butanedioic acid,

F

F

'"
"" 0

F ~Jy\
0 N~Ni

H CF3

FP-B.3-( trifluoromethyl)-I0- [(2,4,5-trifluorophenyl)methyl]
6,7,10, II-tetrahydro[I,2,4]triazolo[3,4-<l [1,4,7]
uiazedne-8,12(5H,9H)-dione,

F~~I a

N~\
F ~Ni

CF,

Soft Soap
Ethanol (90 per cent)

650 •
Sufficient to produce 1000 mL

FP-C. (3E)-I-[3- (trilluoromethyl)-5,6-<1ihydro
[1,2,4]triazolo [4,3-a]pyrazin-7 (8H)-yll -4-(2,4,5
trifluorophenyI)but-3-en-1-one,

FP-D. (2E)-1- [3-(triffuoromethylj-Sje-dihydro
[1,2,4]triazolo[4,3-«)pyrazin-7(8H)-yl] -4-(2,4,5
trifluorophenyl)but-2-en-1-one,

Sodium Acetate Sterile Concentrate
SterileSodium Acetate Concentrate
NOTE: This monograph has been developed to ewerunliunsed
fonnulations.

Acdon and use
Used in Parenteral Nutrition Solutions.

DEFINITION
Sodium Acetate Sterile Concentrate is a sterile solution of
Sodium AcetateTrihydrate in a suitable solvent.
The concentrate complies with the requirements for Concentrates
for Inj«tions orI>ifuslims stated under Parenteral Preparations

I The law and tm Statutory regulan·ollS gcwrning theuse of Industrial
Methylated Spirit must beoburoed.
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111-1338 Sodium Aurothiomalate Preparations

and with ehe following requirements. Where appropriate, the
concentrate also romp/ies with the requirements statedunder
Unlicensed Medidnes.

Content of anhydrous sodium acetate, C2H3NaOl
95.0 £0 105.0% of the stated amount.

Content ojsodlum, Na
95.0 to 105.0% of the stated amounr.

IDENTIFICATION
A. Yields the reactions characteristic of sodium salts,
Appendix VI.
B. Yieldsreaction A characteristic of acetates, Appendix VI.

TESTS
Alkalinity
pH of the concentrate, diluted if necessary to produce a
solution containing the equivalent of 5%w/v of anhydrous
sodium acetate, 7.5 (Q 9.0, Appendix V L.

ASSAY
For sodium acetate
Evaporate a volwne of the concentrate containing the
equivalent of 0.15 g of anhydrous sodium acetate to dryness;
add 50 mL of anhydrous acetic acidand 10 mL of acetic
anhydride and carry out Method I for non-aqueous titration,
Appendix VllI A, using l-naphtholbenzein solution as
indicator. Each mL of O.lMperchloric acid VS is equivalent to
8.20 mg or CaH,NaOa.

ForNa
Prepare a suitabledilutionin waterand determine by atomK.
emission spectrophotometry, Appendix II D, measuring at
589 om and using sodium standard solution (200 ppm Na),
suitably diluted with water, for the standard solutions.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous sodium acetate and in terms
of the concentration of sodium ions (Na") in millimoles
per mL.

Sodium Aurothiomalate Injection
DEFINITION
Sodium Aurothiomalate Injection is a sterile solution of
Sodium Aurothiomalate in Water for Injections.
The injection complies with the requirements slatedunder
Parenteral Preparations and with thefolWwing requirements.

Content ofgold, Au
42.3 to 48.3% or the stated amount of Sodium
Aurothiomalate.

CHARACTERISTICS
A pale yellow solution.

IDENTIFICATION
A. To a volume containing 20 mg of Sodium Aurothiomalate
add 2 mL of hydrogen peroxide solulitm (J 00 wi) and 1 mL of
5M sodium hydroxide and boil for 30 seconds. A colloidal
precipitate of gold is producedwhich appears bluishgreen by
transmitted light.
B. To a volume containing 10 mg of Sodium Aurothiomalate
add 0.1 mL of potassium cyanide solution and 0.1 mLofa
1.0% w/v solution of sodium nitroprusside. A deep magenta
colour is produced.

2022

Colour of solution
Dilute, if necessary, withwater to give a solution containing
1.0% wiv of Sodium Aurothiomaiate. Tne coiourof the
solution is not more intense than thatof a 0.020% wlv
solutionof potassium hexacyanoferrate(lll).

ASSAY
To a volumecontaining 0.1 g of Sodium Aurothiomalate,
add 0.4 g of potassium bromide and 5 mL of nitric acid. Slowly
evaporate the solution to dryness and continueheating until
fumes cease to be evolved. Allow to cool, add 50 mL of
water, wann, filter, wash the filterwith hot water, dryand
ignite the residue of gold, Au, for 3 hoursat a temperature
not lowerthan 6000

•

STORAGE
Sodium Aurothiomalate Injection should be protected from
light.

Sodium Benzoate Sterile Concentrate
Sterile Sodium BenzoateConcentrate
NOTE: This monoKraph has been developed to cover unliunsed
formulations.

Action and use
Treatment of hyperammonaemia due to urea cycle disorders,
treatment of non-ketotic hyperglycinaemia.

DEFINITION
Sodium Benzoate SterileConcentrate is a sterile solution of
Sodium Benzoate in a suitable vehicle.
The oonuntrate wmplies with the requirements for ConcentrateS
for Inje<tiom or Infusions naud underParenteral Preparations
and with thefollowing requirements. W'here appropriate, the
concentrate alsoromp/ies with the requirements statedunder
Unlicensed Medicines.

Content of sodium, Na
95.0 to 105.0% of the stated amount.

Content of sodium benzoate, C,HsNa02
95.0 to 105.0% of the stated amount

CHARACTERISTICS
A clear and colourless solution.

IDENTIFICATION
A. Yields reaction A characteristic of benZDaUS, Appendix VI.
B. Complieswith the Assay for sodium.

TESTS
Acldlty or aIkallnJty
pH, 1.0 to 1.5, Appendix V L.

ASSAY
ForNa
Prepare a suitable dilution in waterand determine by atomic
emission spe.ctroplwtometry, Appendix IT D, measuring at
589 om and using sodium standard solution (100 ppm Na),
suitably diluted with water, for the standard soJutions.

For sodium benzoate
Dilute a quantity of the sterile concentrate containing
0.250 g of Sodium Benzoate to 20 mL with anhydrous acetic
acid. Titrate with O.IM perchlonc acid using 0.05 mL of
l-naphtholbenzein solutionas indicator, until a greencolour is
obtained.
Each mL of O.IM perchlori< acidis equivalent to 14.41 mg of
C,H,NaOa.
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Sodium Benzoate Oral Solution
NOTE: This monograph has been developed to caver unlicensed
formulations.

Action and use
Treatment of hyperammonaemia due to urea cycle disorders;
treatment of non-ketotic hyperglycinaemia.

DEFINITION
Sodium Benzoate Oral Solution is a solution of Sodium
Benware in a suitable vehicle.

The oralsolution complies with the requirements Slated underOral
Liquids and with thefolWwing requirements. W1lere appropriate,
the oralsolution also complies with the requirements stated under
Unlicensed Medicines.

Content of sodium, Na
95.0 to 105.0% of the Slated amount.

Content of sodium benzoate, C7HsNa02
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Yields reaction A characteristic of benzoates, Appendix VI.

E. Complies with the Assay for sodium.

TESTS
Acidity or alkalinlty
pH, 7.0 to 7.5, Appendix V L.

ASSAY
ForNa
Prepare a suitable dilution in walerand determine by atomic
emission sptctrophowmetry, Appendix II D, measuring at
589 am and using sodium standard solution (100ppmNa),
suitably diluted with water, for the standard solutions.

Por sodium benzoate
Dilute a weighed quantity of the oral solution containing
0.250 g of Sodium Benzoate to 20 mL with anhydrous acedc
acid. Titrate with O.IM perchlotic acid using 0.05 mL of
l-naphtho/benzein solution as indicator, until a green colour is
obtained.

Determine the weight permL of the oral solution,
Appendix V G, and calculate the content of G,H,NaO"
weight in volume. Bach mL ofO.IM perchloric acid is
equivalent (0 14.41 mg of C7H5Na02.

Sodium Bicarbonate Ear Drops
DEFINITION

Sodium Bicarbonate Prepararions 111-1339

Weight per ri1I.
1.10 to 1.12 g, Appendix V G.

ASSAY
To 5 mL add 20 mL of waterand titrate with O.lM
hydrochlo,* acid VS using methylorange-xylene cyanol FF
solution as indicator. Each mL of O./M hydrothloric acid VS is
equivalent to 8.401 mg of NaHCO,.

Sodium Bicarbonate Eye Lotion
DEFINITION
Sodium Bicarbonate Eye Lotion is a sterile aqueous solution
of Sodium Bicarbonate.

Extemporaneous preparation
The following directions apply.

Dissolve the Sodium Bicarbonate in sufficient Purified Water,
clarify by filtration, transfer the filtered solution into the final
container, close the container so as to exclude micro
organisms and sterilise by heatingin an auwclafJe.
The eye lotion «»tIp/ies with the requirements stated underEye
Preparations and with thefolluwing requirements.

Content of sodium bicarbonate, NaHC03

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. The residue on evaporation, when moistened with
hydrochloric acidand introduced on a platinum wire into a
flame, imparts a yellow colour to the flame.

B. Yields reaction A characteristic of sodium salts and the
reactions characteristic of bicarbonates, Appendix VI.

ASSAY
Titrate a volwne containing 1 g of Sodium Bicarbonate with
0.5M hydrochlork acid VS using methylorange solution as
indicator. Each mL of 0.5M hydrochloric acidVS is equivalent
to 42.00 mg of NaHCO,.

Containers
Sodium Bicarbonate Eye Lotion is supplied in suitable
containers with a nominal volume of not more than 1 litre.

STORAGE
Containers that have previously been subjected to heating in
an autoclave should not be re-used to keep Sodium
Bicarbonate Eye Lotion.

When Sodium Bicarbonate Eye Lotion is prescribed or
demanded no strength being stated, a lotion containing
2% w/v of Sodium Bicarbonate shall be dispensed or
supplied.

Externporaneouspreparatlon
The following directions apply.

Dissolve the Sodium Bicarbonate in about 60 mL of Purified
Water, add the Glycerol and sufficient Purified Water to
produce 100 mL and mix.

Sodium Bicarbonate Ear Drops should be recently prepared.

The ear drops """ply with the requirements stated underEar
Preparations and with thefollowing requirements.

Content of sodium bicarbonate, NaHC03

4.75 to 5.25% w/v.

Sodiwn Bicarbonate
Glycerol
Purified Water, freshly boiled and cooled

5.
.' 30mL

Sufficientto produce 100 mL Sodium Bicarbonate Infusion
Sodium Bicarbonate Injection; Sodium Bicarbonate
Intravenous Infusion

DEFINITION
Sodium Bicarbonate Infusion is a sterile solution containing
Sodium Bicarbonate. It is supplied as a ready-to-use solution.

The infusion complies with the requirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of sodium bicarbonate) NaMC03

94.0 to 106.0% of the stated amount.
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IDENTIFICATION
A. The residue on evaporation, when moistened with
hydrochiOT'it acid and introduced on a platinum wire into a
flame, imparts a yellow colour to the flame.

B. Yields reaction A characteristic of sodium salts and the
reactions characteristic of bicarbonates, Appendix VI.

TESTS
Bacterial endotoxins
Carry out the USl for baaetial endotoxms, Appendix XN C.
The endotoxin limit concentration is less than 1.7 IV per mL
of Sodium Bicarbonate Infusion.

ASSAY
Titrate a volume containing 1 g of Sodium Bicarbonate with
O.5M hydrochlorit acid VS using methylorange solution as
indicator. Each mL of O.5M hydrochloric acid VS is equivalent
to 42.00 mg of NaHCO,.

STORAGE
Containers that have previously been subjected to heating in
an autoclave should not be re-used to keep Sodium
Bicarbonate Infusion.

LABELLING
The strength is stated as the percentage wlv of Sodium
Bicarbonate.

The label states (1) that containers containing visible
particles must not be used; (2) the approximate
concentrations, in millimoles per litre, of the sodium ions and
the bicarbonate ions.

For a preparation containing 1.4% wlv of Sodium
Bicarbonate the concentration of each ion is stated as 167
millimoles per litre.

Sodium Bicarbonate Oral Solution
Action and use
Treatment of dyspepsia; treatment of uraemic acidosis and
renal tubular acidosis.

DEFINITION
Sodium Bicarbonate Oral Solution is a solution containing
Sodium Bicarbonate in Purified Water. It is supplied as a
ready-to-use solution or it is prepared by dissolving Sodium
Bicarbonate Powder for Oral Solution in the requisite volume
of Purified Water just before issue for use.

The oralsolution complies with the requirements stated underOml
Liquids and with thejollowing requirements. Where appropn"ale,
the oral solution also complies with the requirements stated under
Unlicensed Medicines.

STORAGE
The oral solution should be stored at the temperature and
used within the period stated on the label.

When supplied as a ready-urmesolution, the oralsolution
cqmplies with thefollowing requirements.

Content of sodium bicarbonate, NaHC03

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The residue on evaporation, when moistened with
hydroch/~ acidand introduced on a platinum wire into a
flame, imparts a yellow colour to the flame.

B" Yields reaction A characteristic of sodium salts and the
reactions characteristic of bicosbonous, Appendix VI.
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TESTS
Acidity or alkalinity
pH, 7.0 to 8.5, Appendix V L.

ASSAY
Titrate a volume containing 1 g of Sodium Bicarbonate with
O.5M hydrochloric acid VS using methylorange sdution as
indicator. Each mL of O.5M hydrochlon"c acid VS is equivalent
to 42.00 mg of NaHCO,.

LABELLING
The label states that the solution is for oral administration.

SODIUM BICARBONATE POWDER FOR
ORAL SOLUTION
DEFINITION
Sodium Bicarbonate Powder for Oral Solution is a dry
powder consisting of Sodium Bicarbonate with or without
excipients. It is supplied in a sealed container.

The dry ingredients comply wi,h ,he requirements for Powders and
Granules for OralSolutions and OralSuspensions suuedunder
Oral Liquids and wi,h thefollowing requirements. Where
appropn"att, the dry ingredients also comply wilh the requirements
statedunderUnliunredMedicines.

Content of sodium bicarbonate, NaHCO]
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. When moistened with hydrochloric acid and introduced on
a platinum wire into a flame, imparts a yellow colour to the
flame.
B. Yield reaction A characteristic of sodium salts and the
reactions characteristic of bicarbonates, Appendix VI.

TESTS
Acidity or alkalinity
pH of a solution containing 5% wlv of Sodium Bicarbonate,
7.0 to 8.5, Appendix V L.

ASSAY
Dissolve a quantity of the contents of the sealed container
containing 1 g of Sodium Bicarbonate in 50 mL of carbcm
dioxide free waterand titrate with O.5M hydrochloric acid VS
using methylorange solution as indicator. Each mL of O.5M
hydrochloric acid VS is equivalent to 42.00 mg ofN.HCO,.

LABELLING
The label states that the preparation is for oral
administration.

When Sodium Bicarbonate Oral Solution for paediatric or
neonatal use is prescribed or demanded, a solution
containing I mmollmL shall usually be dispensed or
supplied.

Compound Sodium Bicarbonate Tablets
Soda Mint Tahlets

DEFINITION
Compound Sodium Bicarbonate Tablets contain, in each,
300 mg of Sodium Bicarbonate. They have a peppermint
flavour.

The tablets comply with the requirements seated under Tablets and
with thefollowing requirements.

Content of total carbonate
275 to 325 mg, calculated as NaHCO,.
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IDENTIFICATION
A. The powdered tablets) when moistened with hydrochloric
acid and introduced on a platinum wire into a flame, impart
a yellow colour to the flame.

B. The powdered tablets yield the reactions characteristic of
bicarbonates, AppendixVI.

TESTS
Carbonate
Dissolve 2.5 g of the powder prepared for use in the Assayin
50 mL of carbon dioxide-free water. The pH of the resulting
solution is not more than 8.6, Appendix V L.

DIsintegration
The requirement for Disintegration does not apply (0

CompoundSodium Bicarbonate Tablets.

ASSAY
Weighand powder 20 tablets. Dissolve 1 g of the powderin
20 mL of waterand titrate with 0.5M hydrochloric acid VS
using methyl orange solution as indicator. EachrnLof O.5M
hydrochloric acid VS is equivalent to 42.00 mg of NaHCO].

LABELLING
The label states that the tablets should be allowed to dissolve
slowly in'the mouth.

Sodium Calcium Edetate Infusion
Sodium CalciumEdetate Injection; Sodium CalciumEdetate
Intravenous Infusion

Action and use
Chelating agent.

DEFINITION
Sodium CalciumBdetate Infusionis a sterilesolution
containing Sodium Calcium Edetate. It is prepared by
dilutingSodium Calcium EdetateSterileConcentrate with a
suitable diluent in accordance with the manufacturer's
instructions.
The infusion complies with the requirements seated under
Parenteral Preparations and with theloHowing. requirements.

LABELLING
The strength is stated in termsof the equivalent amountof
anhydrous sodium calcium edetare in a suitable dose-volume.

SODIUM CALCIUM EDETATE STERILE
CONCENTRATE
DEFINITION
Sodium CalciumEdetateSterile Concentrate is a sterile
solution of Sodium Calcium Edetare in Water for Injections
containing the equivalent of 20% wlv of anhydrous sodium
calciumedetate,

The concentrate romp/its with the requirements for Concentrates
lor Injeaions or Infusions statedunderParemeral Preparations
and wi'h theIo//Qwing requirements.

Content of anhydrous sodium calcium edetate,
C.oH12CaN,Na,Os
19.0 to 21.0% wlv.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
A. Dilute 2.5 mL with 7.5 mL of water, makealkaline to
litmus paperwith 5M ammonia and add 5 mL of a 2.5%w/v

Sodium Chloride Preparations III-1341

solution of ammonium oxalate. Not more than a trace of
precipitate is produced.
B. To 10 mL add 2 mL of a 10% wlv solution of/ead(lJ)
nitrate, shakeand add 5 mL of dilute potassium iodide solution;
no yellowprecipitate is produced. Makealkaline to litmus
paper with 5M ammonia and add 5 mL of a 2.5% wlv
solution of ammonium oxalatej a whiteprecipitate is
produced.

C. Evaporate to dryness and ignite. The residue yields the
reactions characteristic of sodium saltsand calcium salts,
Appendix VI.

TESTS
Acldity or alkalInlty
pH, 6.5 to 8.0, Appendix V L.

Bacterial endotoxins
Carry out the WI for baaoial endotoxim, Appendix XN C.
The endotoxinlimit is not more than0.125 IU per mg of
sodium calcium edetate.

ASSAY
To 2.5 mL add 90 mL of water, 7 g of hexamine and 5 mL
of 2M hydrochloric acidand titrate with 0.05M leadnitrate VS
usingxylenol orange solUlUm as indicator. EachmL of
0.05M lead nitrate VS is equivalent to 18.71 mg of
C,oH12CaN2Na20a.

STORAGE
Sodium CalciumEdetate Sterile Concentrate should be kept
in containers made fromlead-free glass.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of anhydrous sodium calcium edetate.

Sodium Chloride Eye Drops
DEFINITION
Sodium Chloride Eye Drops are a sterile solutionof Sodium
Chloride in Purified Water.

The eye drops comply with therequirements statedunder Eye
PreparauOns and with thefollowing requirements.

Content ofsodium chloride, NaCI
90.0 to IIO.O% of the stated amount.

IDENTIFICATION
A. Yield the reactions characteristic of sodium salts,
Appendix VI.

R Yields reaction A characteristic of chlorides, Appendix VI.

ASSAY
Titrate a volume containing 0.1 g of Sodium Chloride with
O.lMsilverni,rare VS usingpotassium chromate solution as
indicator. Each mL of O.lM silver nitrate YS is equivalent to
5.844 mg of NaCl.

When Sodium Chloride Eye Drops are prescribed or
demanded no strength being stated, eye dropscontaining
0.9% wlv of Sodium Chlorideshan be dispensed or supplied.
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Sodium Chloride Eye Lotion
DEFINITION
Sodium Chloride Eye Lotion is a sterile aqueous solution
containing 0.9% wlv of Sodium Chloride.

Extemporaneous preparation
The following directions apply.

Dissolve the Sodium Chloride in sufficient Purified Water,
clarify by filtration, transfer the filtered solution into the final
container, close the container so as to exclude micro
organisms and sterilise by heatingin an aUlOClave.

The eye lotion complies with the requirements staud underEye
Preparations and with thefollowing requirements.

Content of sodium chloride, NaCl
0.85 to 0.95% wlv.

IDENTIFICATION
Yields the reactions characteristic of sodium salu and reaction
A characteristic of chlorides, Appendix VI.

TESTS
Sterility
Complies with the leSt for sterility, Appendix XVI A.

ASSAY
To 25 mL add 75 mL of aUlate bufferpH 5.0 and titrate
with O.1M silvernitrate VS, stirring constantly and
determining the end point potentiometrically. Each mL of
O.1M silvernitrate VS is equivalent to 5.844 mg ofNaCI.

Containers
Sodiwn Chloride Eye Lotion is supplied in suitable
containers with a nominal volwne of not more than 1 litre.

Sodium Chloride Eye Ointment
NOTE: This monograph has been developed '0 coverunlicensed
formulations.

Action and use
Used for corneal protection.

DEFINITION
Sodiwn Chloride Eye Ointment is a sterile preparation
containing Sodium Chloride in a suitable basis.

The eye ointment complies with the requirements statedunderEye
Preparosiom and with thefollowing requirements. Where
appropriate, the eye ointment alsocomplies with the requirements
statedunder Unlicensed Medicines.

Content of sodium chloride, NaC1
95.0 to 105.0% of the stated amount,

IDENTIFICATION
Dissolve-a quantity of the eye ointment in water,heating if
necessary. The resulting solution yields the reactions
characteristic of sodiumsaltsand reaction A characteristic of
chlorides, Appendix VI.

ASSAY
Dissolve a quantity of the eye ointment containing 50 mg of
Sodium Chloride in water, heating if necessary; add sufficient
water to produce 50 mL and titrate with O.lM silver nitrate
VS, detennining the end point potentiometrically. Each mL
of O.lM silver nitrate VS is equivalent to 5.844 mg of NaCl,

STORAGE
Sodium Chloride Eye Ointment should be stored at a
temperature not exceeding 30°.

2022

Sodium Chloride Infusion
Sodium Chloride Injection; Sodium Chloride Intravenous
Infusion

DEFINITION
Sodium Chloride Infusion is a sterile solution containing
Sodium Chloride. It is supplied as a ready-to-use solution.

The infusion complies fUJih the requirements Slated under
Parenteral Preparations and with 'he following requirements.

Content of sodium chloride, NaCl
95.0 to 105.0% of the stated amount

IDENTIFICATION
Yields the reactions characteristic of sodium saltsand reaction
A characteristic of ehlorides, Appendix: VI.

Bacterial endotoxins
The'endotoxin limit concentration is 0.25 ill per mL,
Appendix XIV C. Dilute infusions containing more than
0.9% wlv of Sodium Chloride with waterBET to contain
0.9% wlv.

ASSAY
Titrate a volume containing 0.2 g of Sodium Chloride with
0.1M silver nitrate VS using potassium chromate solutWn as
indicator. Each rnL of O.lM silver nitrate VS is equivalent to
5.844 mg of NaCI.

LABELLING
The strength is stated as the percentage wlv of Sodium
Chloride. The label states that solutions containing visible
solid particles must not be used.

When the preparation is intended for intravenous infusion,
the label states the approximate concentrations, in millimoJes
per litre, of the sodium ions and the chloride ions. For a
preparation containing 0.9% wlvof Sodium Chloride the
concentration of each ion is staled as 150 millimoles per litre.

For concentrated solutions supplied for the preparation of
Sodium Chloride Infusion by dilution, the label states 'Sterile
Sodium Chloride Concentrate' as the title of the preparation.

When Sodium Chloride Infusion or Sodium Chloride
Injection is prescribed or demanded and no strength is
stated, Sodium Chloride Infusion (0.9% wlv) shall be
dispensed or supplied,

When Sodium Chloride Injection is required as a diluent for
Parenteral Preparations of the Pharmacopoeia, Sodium
Chloride Infusion (0.9% wlv) shall be used.

When normal saline solution for injection is prescribed or
demanded, Sodium Chloride Infusion (0.9% wlv) shall be
dispensed or supplied.

Sodium Chloride Irrigation Solution
DEFINITION
Sodium Chloride Irrigation Solution is a solution of Sodium
Chloride in Water for Irrigation.

The irrigation solution complies with the requirements uoud under
Preparations for lnigarion and with 'he following requirements.

Content of sodium chloride, NaC]
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Yields the reactions characteristic of sodium salts,
Appendix VI.

R Yields reaction A characteristic of chlorides, Appendix VI.
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ASSAY
Titrate a volume containing 0.2 g of Sodium Chloride with
V.1Msihser niuate VS using jxiiam"um chromate solution as
indicator. Each mL of O.lM silver nitrate VS is equivalent to
5.844 mg ofNaCI.

When normal saline is prescribed or demanded for use as an
irrigation solution, Sodium Chloride Irrigation Solution
containing 0.9% w/v of Sodium Chloride shall be dispensed
or supplied.

Compound Sodium Chloride Mouthwash
DEFINITION
Compound Sodium Chloride Mouthwash contains 1% w/v
of Sodium Bicarbonate and 1.5% wlv of Sodium Chloride in
a suitable vehicle with a flavour of peppermint.

The mouthwash romp/ies with the requirements stared under
Oromucosal Preparations and with thefollowing requirements.

Content of sodium bicarbonate) NaHCO]
0.95 to 1.05% w/v.

Content of sodium chloride, NaC]
1.42 to 1.58% w/v.

ASSAY
For sodium bicarbonate
Titrate 20 mL with 0.1Mhydrochlori< acid VS using methyl
orange-xylene cyano/FF solution as indicator. Each mL of O.1M
hydrochlori< acid VS is equivalent to 8.401 mg ofNaHCO,.

For sodium chloride'
To 10 mL add 10 mL of water and carry out the method for
ion-selective potemiometry, Appendix vm E, using O.1M silver
nitrate VS. Each mL of 0.1M siIwr nitrate VS is equivalent to
5.844 mg ofNaCI.

Compound Sodium Chloride Mouthwash should be diluted
with an equal volume of warm water before use.

Sodium Chloride Nebuliser Solution
Action and use
Diluent; moisturisec; mucolytic.

DEFINITION
Sodium Chloride Nebuliser Solution is a sterile solution of
Sodium Chloride in a suitable vehicle, intended to be
converted into aerosolsby a nebuliser.
When used as a mucolytic, the solution is hypertonic.
The hypertonic solution is not currently licensed in the
United Kingdom.

The nebu/iser solution complies with the requirements statedunder
Preparations for Inhalation and with thefollowing requirements.
W7rere appropriate, the nebu1iser solution also tomplies with the
requirements statedunderUnlicensed Medicines.

Content of sodium chloride, NaC!
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Yields me reactions characteristic of sodium salts and reaction

. A characteristic of chlorides, Appendix VI.

TESTS
Sterl1lty
Complies with the testfor sterility, Appendix XVI A.
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ASSAY
For hypertonic solutions
Dilute a suitable volume of the nebulisersolution with
sufficient water to produce a solution containing about
1% wlv of Sodium Chloride.

Titrate a volume containing 0.2 g of Sodium Chloride with
0.1M silvernitrate VS using potassium chromate solution as
indicator. Each mL of O.lM silvernitrate VS is equivalent to
5.844 mg of NaCI.

For isotonic solutions
Use the undiluted nebuliser solution.

Titrate a volume containing 0.2 g of Sodium Chloride with
O.lM silvernitrate VS using potassium chromate solution as
indicator. Each mL of O.lM silvernitrate VS is equivalent to
5.844 mg of NaCI.

LABELLING
The strength is stated as the percentage w/v of Sodium
Chloride.

Sodium Chloride Oral Solution
Action and use
Used in the treatment of electrolyte deficiency.

DEFINITION
Sodium Chloride Oral Solution is a hypertonic solution of
Sodium Chloride in a suitable aqueous vehicle.

The oralsohuion complies with the requirements statedunderOral
Liquids and with thefollowing requirements.

Content of sodium chloride, NaCl
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A clear, colourless solution which is free from visible
particles.

IDENTIFICATION
A. When introduced on a platinum wire into a flame) imparts
a yellow colour to the flame.

B. Yields reaction A characteristic of chlorides) Appendix VI.

ASSAY
Titrate a volume containing 0.2 g of Sodium Chloride with
O.lM silvernitrate VS using potassium chromate solution as
indicator. Each rnL of a.1Msilver nitrate VS is equivalent to
5.844 mg ofNaCI.

LABELLING
The label states, where applicable) that the contents of the
container are sterile.

If the label states that the contents of the container aresren"le, the
sdution complies with thefollowing additi<mal requirements.

Sterl1lty
Complies with the 'es' for s,en1ity, Appendix XV! A.

LABELLING
The label states (1) 'Sterile Sodium Chloride Oral Solution';
(2) that the solution is for oral administration; (3) the
conditions under which it should be stored.

When Sodium Chloride Oral Solution for paediatric or
neonatal use is prescribed or demanded) a solution
containing either 1 mmoVrnL or 5 mmoVrnL shall usually be
dispensed or supplied.
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Sodium Chloride Solution
Sodium Chloride Cutaneous Solution

DEFINITION
Sodiwn Chloride Solution is a 0.9% wlv cutaneous solution of
Sodium Chloride in Purified Water. The solution may be
clarified by fihration,

The solution complies with the requirements statedunderLiquids
for Cutaneous Application and with thefollowing requirements.

Content of sodium chloride, NaC!
0.85 10 0.95% wlv.

IDENfIFICATION
A. When introduced on a platinum wire into a flame, imparts
a yellow colour to the flame.
R Yields reaction A characteristic of chlorides, Appendix VI.

ASSAY
Titrate 20 mL with O.1M silver nitrate VS using potassium
chromate solution as indicator. Each mL of O.1M silver nitrale
VS is equivalent to 5.844 mg of NaCI.

LABELLING
When normal saline is prescribed or demanded, Sodium
Chloride Solution shaD be dispensed or supplied.

If the label states that the contents of the container arescen"leJ the
solution complies with thefollowing add,iionaJ requirements.

Sterility
Complies with the testfor sterility, Appendix XVI A.

Sodium Chloride Soluble Tablets
Soluble Sodium Chloride Tablets

DEFINITION
Sodium Chloride Soluble Tablets contain Sodium Chloride.

TIre tablets comply with the requirements stated under Tablets and
with thefoliuwing requirements.

Content of sodium chloride, NaC]
95.0 to 105.0% of the stated amount.

IDENfIFlCATION
The powdered tablets yield the reactions characteristic of
sodium salts and the reactions characteristic of chlorides,
Appendix VI.

TESTS
Clarity of solution
Dissolve a quantity of the tablets containing 0.6 g of Sodium
Chloride in 100 mL of water. The solution is dear,
Appendix N A.

Disintegration
The tablets dissolve completely within 15 minutes when
examined by the disintegration testfor tablets and capsults,
Appendix xn AI, but using water at 19° to 21°.

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powder containing 0.2 g of Sodium Chloride in 35 mL of
waw, add IS mL of 2M nitn'c add, 5 mL of dibutyiphthalate
and 50 mL of O.lM silver nitrate VS and shake vigorously for
about I minute. Add 5 mL of ammonium iron(JJ1) sulfale
solution R2 and titrate with a.1M ammonium thiocyanate VS
until a reddish brown colour is obtained which, after shaking,
does not fade within 5 minutes. Each mL of 0.1M silver
nitrate VS is equivalent to 5.844 mg ofNaCI.
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Sodium Chloride and Glucose Infusion
Sodium Chloride and Dextrose Infusion; Sodium Chloride
and Dextrose Injection; Sodium Chloride and Dextrose
Intravenous Infusion; Sodium Chloride and Glucose
Injection; Sodium Chloride and Glucose Intravenous
Infusion

DEFINITION
Sodium Chloride and Glucose Infusion is a sterile solution
containing Sodium Chloride and either Glucose or Glucose
Monohydrate. It is supplied as a ready-to-use solution.

The infusion complies wilh the requirements stated under
Parenteral Preparations and with thefollowing requiremenu.

Content of sodium chloride, NaCl
95.0 to 105.0% of the stated amount.

Content of anhydrous glucose, CJl1206
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless or faintly straw-coloured solution.

JDENfIFICATION
A. When heated with cupti-tanonc solution Rl 1 a copious
precipitate of copper(l) oxide is produced.

B. Yields reaction B characteristic of sodium salts and reaction
A characteristic of chlorides, Appendix VI.

TESTS
Acidity
pH, 3.5 10 6.5, Appendix V L.

S-Hydroxymethylfurfural and related substances
Dilute a volume containing 1.0 g of glucose, CJl1206, to
500 mL with waler and measure the absorbance of the
resulting solution at the maximwn at 284 nm,
Appendix II B. The absorbance is not more than 0.25.

Bacterial endotoxins
The endotoxin limit concentration is 0.25 IU per mI..,
Appendix XIV C. Dilute infusions containing more than
0.9% w/v of Sodium Chloride with waler BET to contain
0.9% wlv.

ASSAY
For sodium chloride
Titrate a quantity containing 0.1 g of Sodium Chloride with
a.1M silver nitrate VS using potassium chromate solution as
indicator. Each mL of a.1M silver nitrate VS is equivalent to
5.844 mg of NaCI.

For glucose
To a quantity containing the equivalent of 2 to 5 g of
glucose, C6H1Z06, add 0.2 mL of SMammonia and sufficient
waterto produce 100 mL Mix well) allow to stand for
30 minutes and measure the optical rotation in a 2-drn tube,
Appendix V F. The observed rotation in degrees multiplied
by 0.9477 represents the weight in g of glucose, CJfIZ06) in
the volume of the injection taken for assay.

LABELLING
The strength is stated as the percentages wlv of Sodium
Chloride and of glucose, C~IZ06' The label states that
solutions containing visible particles must not be used.

When the preparation is intended for intravenous infusion,
the label states the approximate concentrations, in millimoles
per litre, of the sodium ions and the chloride ions and the
number of grams per litre of glucose, C6H1Z06. For a
preparation containing 0.18% wlv of Sodium Chloride, the
concentration of each ion is stated as 30 millimoles per litre.
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Sodium Citrate Eye Drops
DEFINITION
Sodium Citrate Eye Drops are a sterile solution of Sodium
Citrate in Purified Water.
The <rye drops comply with the requirements statedunderEye
Preparations and with thefollowing requirements.

Content of sodium citrate, C6HsNa307,2H10
95.0 to 105.0% of me stated amount.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
A. Yield reaction A characteristic of sodium salts,
Appendix VI.
B. Yieldreaction A characteristic of ciutues, Appendix VI.

Acidity or alkalinity
pH, 7.0 to 7.5, Appendix V L.

ASSAY
Evaporate a volume containing 0.15 g of Sodium Citrate to
dryness anddissolve the residue iri anhydrous acetic acid,
wanning to about 50°. Allow to cool and carry our Method I
for non-aqueous titration, Appendix VllI A, using 0.25 mL of
l-naphlhol6enzein sduuon as indicator. Each mL ofO.1M
perchloric acid VS is equivalent to 9.803 mg of
C6HsNa307,2H20.

Sodium Citrate Irrigation Solution
Sterile Sodium CitrateSolution for Bladder Irrigation

DEFINITION
Sodium Citrate Irrigation Solution is a sterile, solution of
Sodium Citrate in Water for Irrigation containingCitric Acid
or Citric Acid Monohydrate.

The imgation solution eomplies with therequirements srared under
Preparations for Irrigation and with thefollowing requirements.

Content of sodium citrate, C6HsNa301,2H20
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
Yields reaction A characteristic of sodium saltsand reactionA
characteristic of citmres, Appendix VI.

Acidity or alkalinity
pH, 6.0 to 7.5, Appendix V L.

ASSAY
Evaporate a volume containing 0.15 g of Sodium Citrate to
drynessand dissolve the residue in anhydrous auricacid,
warming to about 50°. Allow to cool and cany out Method I
for non-aqueo"US titration, Appendix vrn A, using 0.25 mL of
l-naphlholbenzein solution as indicator. Each mL of O.lM
perrhloric acid VS is equivalent to 9.803 rng of
C6H5Na30b2H20.
When Sodium Citrate Irrigation Solution is prescribed or
demanded, no strength being stated, a solution containing
3.0% w/v of Sodium Citrateshall be dispensed or supplied.
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Sodium Cromoglicate Eye Drops
DEFINITION
Sodium Cromoglicate Eye Drops are a sterile solution of
Sodium Cromoglicatein Purified Water.

The eye drops comply with the requirements statedunderEye
fuparations and with thefollowing requirements.

Content of sodium cromoglicate, C23Hl~a2011
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The lightabsorption, AppendixII B, in the range 230 to
400 runof a solution of the eye drops diluted to contain
0.002% w/v of Sodium Cromoglicate exhibits two maxima at
239 and 326 run, and a shoulder at about 260 run.

B. To 1 mL of the eye drops add 2.5 mL of 1Msodium
hydr'Cm'de and boil for 1 minute; a yellow colour is produced.
Add 0.5 mL of diazobenzenesulfonic acid solution; a deep red
colour is produced.

TESTS
Acidity or alkalinity
pH, 4.0 to 7.0, Appendix V L.

Related substances
Carry out the method for thin-layer chromatography,
AppendixIII AJ using a precoated silica gel F254 plate
(Mercksilica gel 60 F254 plates are suitable) and a mixtureof
5 volumes of glacialacetic acid, 50 volumes of ethyl aUUlle

and 50 volumes of toluene as the mobile phase but allowing
the solvent front ro ascend 10 ern above the line of
application. Apply separately to the plate 5 J1L of each of the
following solutions. For solution (1) use the eye drops,
diluted, if necessarywith water, to contain 2% wlvof Sodium
Cromoglicare, Solution (2) contains 0.01% wlv of 1,3-bis(2
acetyl-3-hydroxyphe""xyJ-2-propanoi in dichloromethane. After
removal of the plate, allow it to dry in air and examine under
ultravWkt light (254 nm). Any secondary spot in the
chromatogram obtained with solution (1) is not more intense
than the spot in the chromatogram obtained with solution (2)
(0.5%).

ASSAY
Dilute the eye dsops with phosphate buffer pH 7.4 to give a
solution containing 0.004% w/v of Sodium Cromoglicate and
measure the absorbance of the resulting solution at the
maximum at 326 nm, AppendixII B. Calculate the content
of ~3Hl~a2011 in the eye drops taking 164 as the value of
A(l %, I cm) at the maximum at 326 nm.

Sodium Feredetate Oral Solution
Action and use
SoW'Ce of iron.

DEFINITION
Sodium Feredetate Oral Solution contains Sodium
Feredetate in a suitable aqueous vehicle.
The oralsolun"on complies Wilh the requirements staledunder Oral
Liquids and with thefoOowing requirements.

Content of ferric iron, Fe(m)
95.0 to 105.0% of the Slated amount.

IDENTIFICATION
A. Evaporate a quantityof the oral solution containing the
equivalent of about 30 mg of ferric iron to dryness, ignite the
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residue and cool. Mix the cooled residue with 2 mL of
hydrochlom acid, add sufficient warer to produce 20 mL and
filter. The filtrate yields reaction C characteristic of iron salts
and a one in five dilution of the filtrate yields reaction B
characteristic of iron salts, Appendix VI.

R To a quantity of the oral solution containing the
equivalent of 55 mg of ferric iron add sufficient 5Mammonia
to make it alkaline to litmus paper, followed by 5 mL of a
2.5% wlv solution of ammonium oxalate. Not more than a
trace of a precipitate is produced.

TESTS
Acidity
pH, 2.6 to 3.5, Appendix V L.

Free iron
Not more man 0.72% wlv of the content of ferric iron when
determined in me following manner. Label three tubes A, B
and C. Place a quantity of the oral solution containing the
equivalent of 55 mg of ferric iron into each tube. Add 1 mL
of a 1.0% wlv solution of disodium cateehol-3,5-disulfonate into
each of tubes A and B, add 4 mL of an iron standard
solution prepared in the following manner to tube A and
dilute each of solutions A, Band C to 25 rnL with water.
For the iron standard solution dilute 10 volwnes of a
0.1726% wlv solution of ammonium ;ron(lII) sulfate in
0.05M su/juric acidto 20 volumes with Waler (100 ppm of Fe
(mj). Measure the absorbance of solutions A and B at
670 om, Appendix Il B, using solution C in the reference
cell using a 4-cm pathlength. The absorbance of solution A is
not less than twice that of solution B.

ASSAY
Mix a quantity of the oral solution containing the equivalent
of 0.137 g of ferric iron with 20 mL of wnterand 20 mL of
hydrochlork acid. Cool to room temperature and add 3 g of
potassium iodide, stopper the "ask and allow to stand for
5 minutes. Titrate the liberated iodine with O.IMsodium
thmulfate VS using 0.5 mL of starch mucilage, added just
before the end point, as indicator. Repeat the procedure
without the substance being examined. The difference
between the titrations represents the amount of iodine
liberated. Each mL ofO.1M sodium thiosulfate VS is equivalent
to 5.585 mg of Fe.

LABELLING
The quantity of the active ingredient is stated both as the
amount of Sodium Feredetare and in terms of the equivalent
amount of ferric iron.

Sodium Fluoride Mouthwash
DEFINITION
Sodium Fluoride Mouthwash is a solution of Sodium
Fluoride in a suitable aqueous vehicle.

The mouthwash romp/ies wilh the requirements stated under
Oromucotal Prepamtions and wilh thefoUVUJing requirements.

Content of sodium fluoride, NaF
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake 5 mL of the mouthwash with activated charcoal and
filter. To 0.2 mL of the filtrate add 0.2 mL of a freshly
prepared mixture of equal volumes of alizan·n S solution and
zjrwnyl nitrate so/urion. A yellow colour is produced.

B. The filtrate obtained in test A yields reaction A
characteristic of sodium salts, Appendix VI.
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ASSAY
Carry out Method I for potentiomeoic determination of ionic
concentration using ion-selective electrodes, Appendix VITI E,
using a fluoride selective electrode.

Prepare and store aU solutions in plastk containers.
For solution (1) dilute a volume of the mouthwash
containing 50 mg of Sodium Fluoride to 1000 mL Solutions
(2), (3), (4) and (5) contain 0.0110% wlv, 0.00550% w/v,
0.00220% wlv and 0.00110% wlv of sodium fluoride
respectively. To 20 mL of each solution add 20 rnL of a
buffer solution prepared by mixing 57 mL ofglacial acetic
acid, 58 g of sodium chloride and 4 g of
cydohexylenedinitrilotelra-acetU: acid in 500 mL of water,
adjusting the pH to 5.2 with a 50% wlv solution of sodium
hydroxide and diluting to 1000 mL with water.
In turn, stir each solution, immerse the electrodes and allow
to stand for 5 minutes with constant stirring. Determine the
potential difference between the electrodes for each of
solutions (2), (3), (4) and (5) and plot on semi-logarithmic
graph paper the potential difference obtained as a function of
concentration of sodium fluoride. Using exactly me same
conditions, determine me potential difference obtained with
solution (1) and hence calculate the content of sodium
fluoride in the mouthwash.

LABELLING
The label states the concentration of sodium fluoride and of
fluoride ion in a suitable volume.

Sodium Fluoride Oral Drops
DEFINITION
Sodium Fluoride Oral Drops are a solution of Sodium
Fluoride in a suitable aqueous vehicle.

The oraldrops comply wilh the requirements Slated underOral
Liquids and with ,hefollowing requirements.

Content of sodium fluoride, NsF
95.0 to 105.0% of die stated amount.

IDENTIFICATION
A. To 0.2 mL add 0.2 mL of a freshly prepared mixture of
equal volumes of alizarin S solution and ziramyl nitrate
solution. A yellow colour is produced.

B. Yield reaction A characteristic of sodium salts,
Appendix VI.

ASSAY
Carry out Method I for potenu·ometrU determination of ionic
concentration using ion-selective electrodes, Appendix VllI E,
using a fluoride selective electrode.

Prepare and sumaU solutions in plastic containers.

For solution (1) dilute a volume of the oral drops containing
11 mg of Sodium Fluoride to 200 mL. Solutions (2), (3), (4)
and (5) contain 0.0110% w/v, 0.00550% wlv, 0.00220% w/v
and 0.00110% w/v of sodium fluoride respectively. To 20 mL
of each solution add 20 mL of a buffer solution prepared by
mixing 57 rnL of glacial acetic acid, 58 g of sodium chloride
and 4 g of cyclohexylenedinitrilotetra-acetic acid in 500 rnL
of water, adjusting the pH to 5.2 with a 50% wlvsolution of
sodium hydroxide and diluting to 1000 mL with warer.

In tum, stir each solution, immerse the electrodes and allow
to stand for 5 minutes with constant stirring. "Determine the
potential difference between the electrodes for each of
solutions (2), (3), (4) and (5) and plot on semi-logarithmic

www.webofpharma.com



2022

graph paper the potential difference obtained as a function of
concentration of sodium fluoride. Using exactly the same
conditions, determine the potential difference obtained with
solution (1) and hence calculate the content of sodium
fluoride in the oral drops.

LABELLING
The label states the concentration of sodium fluoride and of
fluoride ion in a suitable dose-volume.

Sodium Fluoride Oral Solution
NOTE: This monograph has been developed to coverunlicensed
formulations.

Action and use
Used in me prevention of dentalcaries.

DEFINITlON
Sodium Fluoride Oral Solution is a solution of Sodium
Fluoride in a suitable aqueousvehicle.
Theoralsolution romp/its with the requirements Slated under Oral
Liquidsand with the following requirements. Where appropn"alej

theoralsOlution also complies Wlih lhe requirements statedunder
Unlicensed Medicines.

Content of sodium fluoride, NaF
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To 0.2 mL add 0.2 mL of a freshly prepared mixture of
equal volumes of alizan'n S solution and zirconylnitrate
sofutUm. A yellowcolour is produced.
B. Yields reaction A characteristic of sodium salts,
Appendix VI.

ASSAY
Carry out Method I forpotentiometric determination of ;on;e.
concentration usingion-selea"w electrodes, Appendix VIII E,
using a fluoride selective electrode.
Prepare and stare aU solutions inplastit containers.
For solution (1) dilute a volumeof the oral solution
containing 1J mg of Sodium Fluoride to 200 mL Solutions
(2), (3), (4) and (5) contain 0.0110% wlv,0.00550% wlv,
0.00220% w/v and 0.00110% wlv of sodium fluoride
respectively. To 20 mL of each solution add 20 mL of a
buffer solution prepared by mixing 57 mL of glacial a",tic
acid, 58 g of sodium chloride and 4 g of
cyclohexylenedinitriJotelra-acetic acid in 500 mL of water,
adjusting the pH to 5.2 with a 50% wlvsolution of sodium
hydroxide and diluting to 1000 mL with water.

In turn, stireach solution, immerse the electrodes and allow
to stand for 5 minutes with constant stirring. Determine the
potential difference between the electrodes for each of
solutions (2), (3), (4) and (5) and plot on semi-logarithmic
graph paper the potential difference obtainedas a function of
concentration of sodium fluoride. Using exactly the same
conditions, determine the potential difference obtainedwith
solution (1) and hence calculate the content of sodium
fluoride in the oralsolution.

Sodium Fluoride Preparations 111-1347

Sodium Fluoride Tablets
DEFINITION
Sodium Fluoride TabletscontainSodium Fluoride.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of sodium fluoride, NaF
90.0 to IJO.O% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 5 mg
of Sodium Fluoride with 5 mL of water for 5 minutes and
filter (Solution A). To 2 mL of the filtrate add 0.2 mL of a
freshly prepared mixture of equalvolumes of ah'zarin S
solution and zirconylnilrate So/UlUm, A yellow colour is
produced.
B. Solution A yields reaction A characteristic of sodium salts,
Appendix VI.

Uniformity of content
Tabletscontaining less than 2 mg and/orless than 2% w/w
of Sodium Fluoride complywith the requirements stated
underTablets using the following method of analysis. Carry
out Method I for poumiomeoic determination of ionic
concentration using ion-selective electrodes, Appendix VllI E,
using a fluoride selective electrode.
Prepare and store aU solutions inplastic containen.
For solution (I) add a sufficient quantity of water to one
tablet to producea solution containing 0.0055% wlv of
Sodium Fluoride,heat at 800 and mix with the aid of
ultrasound until dissolved, cool to room temperature and
filter. Solutions (2), (3), (4) and (5) contain 0.0\10% wlv,
0.00550% w/v, 0.00220% w/v and 0.00110% wlv of sodium
ftuotide respectively. To 15 mL of each solution add 20 mL
of a buffer solution prepared by mixing 57 mL of glacial
acetic acid, 58 g of sodium chloride and 4 g of
cyclohexyknedinim"loletra-aatic acid in 500 mL of water,
adjusting die pH to 5.2 with a 50% w/v solution of sodium
hydroxide and diluting to 1000 mL with warer.

In tum, stireach solution, immerse the electrodes and allow
[0 standfor 5 minutes with constantstirring. Determine the
potential difference betweenthe electrodes for solutions (2),
(3), (4) and (5) and plot on semi-logarithmic graph paper the
potential difference obtainedfor each solution as a function
of concentration of sodium fluoride. Using exactly the same
conditions, determine the potential difference obtainedwith
solution (1) and calculate the content of sodium fluoride in
each tablet.

ASSAY
For tablets containing less than 2 mg and/or less than
2% w1w ofSodium Fluoride
Use the average of the individual results obtained in the test
for Uniformity of content,

LABELLING
The labelstates the quantity of sodium fluoride and of
fluoride ion per tablet.
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Sodium Fusidate Ointment
Action and use
Antibacterial

DEFINITION
Sodium Fusidate Ointmentcontains Sodium Fusidatein a
suitable basis.
Theointment complies with the requirements statedunder Topical
Semi-solid Preparations and with theIollawing requirements.
Content of sodium fusidate, C31H47Na06
92.5 to 107.5% of the stated amount.

IDENTIFICATION
Dispersea quantity of the ointmentcontaining 60 mg of
Sodium Fusidate in 30 mL of hexane and shake with 6 mL
of water. Allow to separate, remove the aqueous layer and
add to it 5 mL of 0.2M orthophosphoric acid. Extract with two
lO-mLquantities of dichloromethane, dry the combined
extracts with anhydrous sodium sulfate, evaporate to dryness
and dissolve the residue in 0.6 mL of dichloromelhane JR.
The infrared absorption spearum of the resulting solution,
Appendix II A, is concordant with the reference spectrum of
fusidic acid (RS 166).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions prepared in
solution A.
Solution A 10 volumes of mezhanol, 40 volumes of
0.05M orthophosphoric acidand 50 volumes of aceumitrile.
(I) Add 25 mL of hexane to a quantity of the ointment
containing 26 mg of Sodium Fusidate, stir, extract with
10 mL of ethanol (70%) and allow the layers to separate.
Use the ethanol layer.

(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dissolve me contentsof a vial of jusidic acid
impurity mixture EPCRS in 1.0 mL of solution A.

(4) 0.2% wlv offusidic acid/or peak itknti./ication EPCRS.
(5) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped octade<y/si/yl silica gellor chromatography
(3.5 urn) (Waters Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.
(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 235 om.

(f) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 20 volumes of methanol, 40 volumes of
aceumitrile and 40 volumes of 0.05M orthophosphonc acid.
Mobile phose B 20 volumes of methanol, 70 volumes of
acetonitrile, and 10 volumesofO.05M orthophosplwric acid.

TIme (I'dinutes) Moblle phase A Mobile phase B Comment
('/0 vlv) ("/0 v/v)

0-3 100 0 isccratic

3-28 100..... 0 0..... 100 lineargradient

28-33 0 too isocratic
33-34 0..... 100 100..... 0 linear gradjent

34-40 tOO 0 re-equiljbration
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When the chromatograms are recorded using the prescribed
conditions, the relative retentions with reference to fusidic
acid (retention rime about is minutes)are: impurity A,
about 0.4, impurity B, about 0.5, impurity C, about0.6,
impurity D, about 0.63; impurity N about0.65; impurity F,
about 0.7; impurity G, about 0.8; impurity H, about 0.9;
impurity I, about 0.96; impurity K, about 1.18; impurity L,
about 1.23 and impurity M, about 1.4.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurities G and H is at least 1.5.

LIMITS

Identify anypeaks due to impurities C, D, FJ G, I, K and M
usingrelative retentions and the chromatograms obtained
with solutions (3) and (4). Multiply the area of the peaks by
the following correction factors: impurities C and D, 0.7;
impurity F, 0.3; and impurities I and K, 0.6.
In the chromatogram obtainedwith solution (1):
the area of anypeak due to impurity G or M is not greater
than the area of the principal peak in the chromatogram
obtained with solution (2) (I % of each);

the area of any peak due to impurity A is not greater than
0.6 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.6%);

me area of any peak due to impurity B, C, D, or F is not
greater than half the area of the principal peak in the
chromatogram obtained with solution (2) (0.5% of each);

the area of any other seamdary peak is not greater than twice
the area of the principal peakin the chromatogram obtained
with solution (5) (0.2%);

the sum of the areas of any secondary peaksis not greater than
2.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (2.5%).

Disregard any peak with an arealess than the area of the
principal peakin the chromatogram obtained withsolution
(5) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions prepared in
solution A as described under Related substances.
(I) Add 25 mL of hexane to a quantity of the ointment
containing 26 mg of Sodium Fueldate, stir, extract with
10 mL of ethanol (70%) and allow the layers to separate.
Use the ethanol layer and dilute to 100 mL with solution A.
(2) 0.03% wlv of diethanolamine fus/date BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used with me following modification.

MOBILE PHASE

Time (Minutes) MobUe phase A MobUe phase B Comment
("/0 vlv) ("10 vfy)

0-3 tOO 0 isocratic
3-28 100--->0 0--->100 linear gradient

28-29 0..... 100 100..... 0 lineargradient
29·35 tOO 0 re-equibbrmion

When me chromatograms arerecorded using the prescribed
conditions, the retention time of fusidic acid is about
18 minutes.
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DETER..\UNATION OF CONTENT

Calculate the content of C31H'I7Na06 in the ointment using
the chromatograms obtainedand the declared content of
C31H4S06 in diethano/amine jusidate BPCRS. Eachmg of
C31H4S06 is equivalent to 1.043 mg of C31H47Na06

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underSodium Fusidate.

Sodium Fusidate Tablets
Action and use
Antibacterial

DEFINITION
Sodium Fuaidate Tablets contain Sodiwn Fusidate.

The Tablets comply with the requirements Slated under Tablets
and with thefollowing requirements.

Content of sodium fusldate, C31HnNa06
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity of powdered tablets containing the equivalent
of 0.1 g of sodium fusidate add 5 mL of waterand extract
with three IO-mL quantities of dichloromerhane. Wash the
combined extractswith two lO-mLquantities of water, dry
with anhydrous sodium sulfate) evaporate to dryness and
dissolve the residue in 1 mL of dichloromethane. The infrared
absorption spectrum of the resulting solution, Appendix IT A, is
concordant with the referenu spectrum of fusidic acid
(RS 166).

TESTS
Related substances
Carry out the method for IUjuid chromatography,
Appendix III D, using the following solutions prepared in
solutionA.
Solution A 10 volumes of methanol) 40 volwnes of
0.05M orthophosphori< acidand 50 volumes of acetonitrile.
(I) Disperse a quantity of the powdered tablets
corresponding to 250 mg of Sodium Fusidate in 80 mL of
ethanol (70%). Dilute to 100 mL with Clhanol (70%) and
Iilter (0.7-~m Whabnan GFC Iilter is appropriate).

(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dissolve the contents of a vial ofjusidic acid
impurity mixture EPCRS in 1.0 mL of solution A.
(4) 0.2% wlv offusidic acidforpeak identification EPCRS.
(5) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDlTIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-;;apped oaade<y/silyl silica gelfor chromatography
(3.5 ~m) (Waters Symmetry CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a now rate of 1.0 mL per minute.
(d) Use a columntemperature of 30°.

(e) Use a detection wavelength of 235 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 20 volumes of methanol, 40 volumes of
acetonim7e and 40 volumes of 0.05M ortIwphosphoric acid.
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iHobi!e phase 1J 20 volumesof methanol, 70 volumes of
acetonitrile, and 10 volumes ofO.OSM orthophosphoric add.

Time (i\Unutes) Moblle phase A MobUe phase B Comment
rA.vfy) (%vlv)

0-, 100 o eocratic

3-28 100--->0 O...... JOO linear gradient
28-33 n 100 isocratk

33-34 0....>100 100--->0 linear gradient,4-4. 100 • re-equilibralion

When the chromatograms are recorded using the prescribed
conditions) the relative retentions with reference to Fusidic
acid (retention time about 18 minutes) are: impurity A,
about 0.4; impurityBJ about 0.5; impurity C, about 0.6;
impurity D, about 0.63; impurity N about 0.65; impurity F,
about 0.7; impurity G, about 0.8; impurity H, about 0.9;
impurity I, about 0.96; impurity K, about 1.18j impurity L,
about 1.23 and impurity M) about 1.4.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (4), the resolution betweenthe peaksdue to
impurities G and H is at least 1.5.

LIMITS

Identifyany peaksdue to impurities C, D, F, G, I, K and M
using relative retentions and thechromatograms obtained
with solutions (3) and (4). Multiply the area of the peaks by
the followingcorrection factors: impurities C and D, 0.7;
impurity F, 0.3; and impurities I and K, 0.6.
In the chromatogram obtained with solution (I):

the area of anypeak due to impurity M is not greater than
the areaof the principal peakin the chromatogram obtained
with solution (2) (I%);

the area of any peak due to impurity G is not greater than
0.9 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.9%);

the area of any peakdue to impurity K is not greater than
0.6 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.6%);

the area of any peakdue to impurity C, D, F, I or L is not
greater than half the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peakdue to impurity B is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.4%);

the area of any peakdue to impurity A is not greater than
0.3 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.3%);

the area of any other secondary peak is not greater than twice
me areaof the principal peakin the chromatogram obtained
with solution (5) (0.2%);

the sum of the areas of any secondary peaks is not greater than
4.0 times the area of the principal peakin the chromatogram
obtained with solution (2) (4.0%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained withsolution
(5) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
IUjuid chromatography, Appendix III D, using the following
solutionsprepared in SolutionA as described underRelated
substances.
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(1) Disperse a quantity of the powdered tablets
corresponding [0 250 mg of Sodium Fusidate in 80 mL of
ethanol (70%), dilute to 100 ml, with ethanol (70%) and
filter (0.7-~m Whabnan GFC filter is appropriate). Dilute a
suitable volume of the filtrate to produce a finalsolution 
containing 0.025% w/v sodium fuaidate.

(2) 0.03% wlv of diethanolamine fusidase BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions underRelated substances
may be used with the following modification.

MOBILE PHASE

Time (M.inutes) Mobile phase A Mobile phase B Comment
("I. vlv) (%vlv)

0-3 100 0 isocratic

3-28 100-->0 0 ..... 100 linear gradient

28-29 0..... 100 100-+0 linear gradient

29-35 100 0 re-equilibration

When the chromatograms arerecorded using the prescribed
conditions) the retention time of fusidic acid is about
18 minutes.

DETERMINATION OF CONTENT

Calculate the content of CJIH47Na06 in the tablets using the
declared content of <;IH4S06 in diethanolamine
fusidate BPCRS. Each mg of C31H4S06 is equivalent to
1.04 mg of C3IH 47N aO•.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underSodium Fusidate,

Dilute Sodium Hypochlorite Solution
Dilute Sodium Hypochlorite Cutaneous Solution

DEFINlTION
Dilute Sodium Hypochlorite Solution is an aqueous CUlaneous
so/mum of sodiumhypochlorite containing I % of available
chlorine. It may contain suitablestabilising agents and
Sodium Chloride,

Thesolution complies with the requirements statedunder Liquids
for Cutaneous Application and wilh the following requirements.

Content of available chlorine, Cl
0.90 to 1.10% w/w.

ASSAY
Add 10 mL of the sohnion to a mixture of 50 mL of water,
1 g of potassium iodide and 12.5 mL of 2M acdc acid. Titrate
with O.IM sodium thiosulfate VS usingstarch solution as
indicator. Each mL ofO.lM sodium 'hlosulfate VS is
equivalent to 3.545 mg of Cl. Determine the weigh.permL of
the solution) Appendix V G) and calculate the percentage
w/w of available chlorine.

STORAGE.
Dilute Sodium Hypochlorite Solution should be kept in a
well-filled container and protected from light. It should be
storedat a temperature not exceeding20° and away from
acids.
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Strong Sodium Hypochlorite Solution
DEFINITION
StrongSodium Hypochlorite Solutionis an aqueous solution
of sodiumhypochlorite containing not less than 8% of
available chlorine. It may contain suitable stabilising agents.

Content of available chlorine, CJ
Not less than 8.0% wlw.
Total alkalinity
Not more than 1.8% w/w, calculated as NaOH) when
determined by the following method. To 25 mL add 50 mL
of waterand 35 mL of hydrogen peroxide solution (20 wi) and
titrate with 0.5M hydrochloric acid VS using methylorange
solution as indicator. EachmL of O.5M hydrochloric add VS is
equivalent to 20 mg of NaOH. Determine the weight permL
of the solution) Appendix V G) andcalculate the total
alkalinity as a percentage weight in weight.

ASSAY
Dilute 10 mL to 250 mL with water. Add 10 mL of the
resulting solutionto a mixture of 50 mL of water) I g of
potassium iodide and 12.5 mL of 2M acetic acid. Titrate with
O.IM sodium thiosulfate VS using starch solution as indicator.
Each mL OrO.IM sodium thioml/ate VS is equivalent to
3.545 mg of CI. Detennine the weightper mL of the solution)
Appendix V G) and calculate the percentage w/w of available
chlorine.

STORAGE
StrongSodiumHypochlorite Solution should be kept in a
well-filled container fitted with a glass stopper or a suitable
plastic cap and protected from light. It should be stored at a
temperature not exceeding 20° andaway fromacids.

Sodium Iodide Injection
DEFINITION
Sodium IodideInjection is a sterile solutionof Sodium
Iodide in Water for Injections. It"contains not more than
0.1% wlvof SodiumThiosulfate or other suitable reducing
agent.
The injection complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of sodium iodide, NaI
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A dear, colourless solution.

IDENTIFICATION
A. Yields the reactions characteristic of sodium salts)
Appendix VI.

B. Yields the reactions characteristic of iodides, Appendix VI.

ASSAY
Dilute a volume containing 0.3 g of Sodium Iodide to 10 mL
with water, and add 10 mL of a mixture of 0.05 mL of a
1% wlv solution of/odine in ethanol (96%) and 100 mL of
iodide-free starch solution. Titrate with O.lM silverm·trate VS
until only a pale yellow colour remains. EachmL of 0.1M

silver nitrate VS is equivalent to 14.99 mg of Naf.

STORAGE
SodiumIodide Injection shouldbe keptfree from contact
with metals.
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Sodium Lactate Infusion
Sodium Lactate Injection; Sodium Lactate Intravenous
Infusion

DEFINlTION
Sodium Lactate Infusion is a sterile solutioncontaining
1.85%wlv of sodium lactatein Water for Injections. It is
prepared from Sodium Lactate Solution. It is supplied as a
ready-to-use solution.
The infusion complies with the. requirements staledunder
Parenteral Preparations and with the following requirements.

Content of sodium lactate) ~HsNa03
1.75 to 1.95% wlv.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
A. When warmedwith potassium permanganate, acetaldehyde
is evolved.
B. The residueon evaporation, when moistened with
hydrochlorie acid and introduced on a platinum wire into a
flame) imparts a yellow colour to the flame.
C. Carry out reaction C characteristic of calcium salts,

_ !'-ppendix VI. No whiteprecipitate is produced.

TESTS
Acidity or alkalinity
pH, 5.0 to 7.0, Appendix V L.
Bacterial endotoxins
The endotoxin limit concentration is 0.25 ill per ml.,
Appendix XN C.

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix ill D) using the following solutions.
(I) Dilute I volume of the infusion to 5 volumes with the
mobile phase.
(2) 0.30% wlv of lithiumlaaote BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 nun) packed
with end-capped octaduylsi/yl silica gd for chromawgraphy
(10 um) (Nucleosil CI8 is suitable).
(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient colwnn temperature.

(e) Use a detection wavelength of21O run.

(I) Inject 20 pL of each solution.

MOBILE PHASE

10 volumes ofa 2% v/v solution of octy/amine in aceumitn"le,
the pH of the final mixture being adjusted to 7.0'with a
10% vlvsolution of orthophosphoric add and 90 volumes of
water.
DETERJ.'A.INATION OF CONTENT

Calculate the content of C3H5Na03 in the infusion using the
declared equivalent content of C~5Na03 in lilln"urn
lactate BPCRS.

LABELLING
The label states (1) thatsolutions containing visible solid
particles should not be used; (2) that me Infusionis one
sixthmolarand contains, in one litre, approximately 167
millimoles of sodium ions and of bicarbonate ions (as
lactate).

Sodium Lactate Preparations 111-1351

Compound Sodium Lactate Infusion
Compound Sodium Lactate Injection; CompoundSodium
LactateIntravenous Infusion; Hartmann's Solution for
Injection; Ringer-Lactate Solution for Injection

DEFINlTION
Compound Sodium Lactate Infusionis a sterile solution
containing 0.32% wlv of sodium lactate with 0.6% w/vof
Sodium Chloride, 0.04% wlv of Potassium Chloride and
0.027% wlv of Calcium Chloride Dihydrate in Water for
Injections. It may be prepared from Sodium Lactate Solution
or from LacticAcid. It is supplied as a ready-to-use solution.
The injusion complies wirh the requirements suuedunder
Parenteral Preparations and with thefollowing requirements.

Content of sodium, Na
0.27 to 0.32% wlv.

Content of potassium, K
0.019 to 0.022% wlv.

Content of total chloride, Cl
0.37 to 0.42% wlv.

Content of calcium chloride dihydrate, CaClz,2HzO
0.025 to 0.029% w/v.

Content of lactate, calculated as CjH60J

0.23 to 0.28% wlv.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
A. When warmed with potassium pemranganau, acetaldehyde
is evolved.
B. The residue obtained by evaporation, when moistened
with hydrochloric add and introduced on a platinum wire into
a flame, imparts a yellowcolour to the flame. When viewed
through a suitable blue glass, the flame is tinged with reddish
purple.

C. 5 mL of the infusion yieldsreaction C characteristic of
caldum salts, Appendix VI.

TESTS
Acidity or alkalinity
pH, 5.0 to 7.0, Appendix V L.

Bacterial endotoxIns
The endotoxinlimit concentration is 0.25 IV per mL,
Appendix XN C.

ASSAY
ForNa
Prepare a suitable dilution in water and determine by atomic
emission spectrophotometry, Appendix II D, measuring at
589 run and using sodium standard solution (200 ppm Na),
suitably diluted with water, for the standard solutions.

ForK
Prepare a suitable dilution in water" and determine by atomk
emission spectrophotometry, Appendix II D, measuring at
767 run and using potassium standard solution (600 ppm K),
suitably diluted with water, for the standard solutions.

For total chloride
To 20 mL add 30 mL of woter, 50 mL of O.IM silver nitrate
VS and 2 mL of nitn·, acid, filter, wash the precipitate with
water slightly acidified with nitric add and titrate the excessof
silver nitrate with O.IM ammonium thiocyanau VS using
ammonium iron(l/I) sulfate solution R2 as indicator. Each mL
of O. 1Msilvernitrate VS is equivalent to 3.545 mg of total Cl.
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For calcium chloride dihydrate
To 50 mL add 5 mL of O.OlM magnesium sulfate VS and
5 mL of ammonia buffer pH J0.9 and titrate ·with
O.OIM disodium edetate VS using mordant black 11 In"turate as
indicator. From the volume of O.OIM disodium edetat« VS
required subtract the volume of O.OIM magnesium sulfate VS
added. Each mL of the remainder is equivalent to 1.470 mg
of CaCl,,2H,O.

For lactate, calculated as CJH~3
Carry out the method for liquidchramawgraphy,
Appendix ill D, using the following solutions.
(I) Use the preparation being examined.

(2) 0.28% wlv of hihiumlactate BPCRS in the mobile pbase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 mm) packed
with end-<apped oaadecylsilyl silica gelfor chromatograpy
(10 pm) (Nucleosjl CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(e) Use a flow rate of 2 mL per minute.
(d) Use an ambient columntemperature.
(e) Use a detection wavelength of21O om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

10 volumes of a 2% VN solution of oery/amine in acetonim1e
and 90 volumes of water, the pH of the final mixture being
adjusted to 7.0 with a 10% vlv solution of onhuphosphoric
add.

DETERMINATION OF CONTENT

Calculate the contentof lactate, as C3H603~ in the infusion
from the chromatograms obtained and using the declared
equivalent contentof C~603 in lithium lactate BPCRS.

LABELLING
The label states (1) thatsolutionscontaining visible solid
particles must not be used; (2) that the Infusion contains, in
millimoles per litre, the following approximate amounts of
the ionspresent: sodium, 13J; potassium, 5j calcium,2j
bicarbonate (as lactate), 29 and chloride, J11.

Sodium Nitroprusside Infusion
SodiumNitroprusside Intravenous Infusion

DEFINITION
SodiumNitroprusside Infusion is a sterile solutioncontaining
SodiumNitroprusside in Glucose Infusion containing 50 g of
Glucose per litre. It is prepared by dissolving Sodium
Nitroprusside for Injection in the requisite amount of
Glucose Infusion (50 g per litre) and diluting the resulting
solution with 250 to 500 times its volume of Glucose
Infusion (50 g per litre).

The infusion cqmplies with the requirements Slated under
Parenteral Preparations.

STORAGE
SodiumNitroprusside Infusion should be used immediately
after preparation.
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SODIUM NITROPRUSSIDE FOR
INJECTION
DEFINITION
Sodium Nitroprusside for Injection is a sterile material
obtained from a solution of SodiumNitroprusside by freeze
drying. It is supplied in a sealed container andmaycontain
exclpiems.
The contents of the sealed container comply with the requirements
for Powders for lnjuulms or Infusions statedunder Parenteral
Preparations and with thefollowing requirements.

Content of sodium nitroprusside
The equivalent or90.0 to 110.0% of the stated amount of
sodium nitroprusside dihydrate, Na,Fe(CN),NO,2H,O.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 350 to
600 om of a 1.6%w/v solution exhibits a maximum only at
395 om. The absorbance at 395 om is about 1.1.
B. Dissolve 20 mg in 2 mL of waterand add 0.1 mL of
sodium sulfide solution. A deep purple colour is produced.
C. Yields the reactions characteristic of sodium salts,
Appendix VI.

Uniformity of content
Sealedcontainers containing the equivalent of 50 mg or less
of sodium nitroprusside dihydrate comply with the
requirements statedunderParenteral Preparations, Powders
for Injections or Infusions. Use the individual results
obtained in the Assay.

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix ill D, protected from light, using the following
solutions.
(1) Dissolve the contentsof a sealedcontainer in 5 mL of
waterand dilute the resulting solutionwithwaterto produce
a solutioncontaining the equivalent of 0.15% wlv of sodium
nitroprusside dihydrate.

(2) 0.15% wlv of sodium nitroprusside BPCRS in water.
(3) 0.015% wlv of sodium nilroprusside BPCRS and
0.015%wlvOfPOlassium hexacyano!errau(lIJ) in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 cm x 3.9 mm) packed
with phenylsilica gelfor chromatography (10 urn) wBondapak
phenyl is suitable}.

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 1.2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of254 om.

(I) Inject 20~ of each solution.

MOBILE PHASE

6 volumes of methanol and 9 volumes of a solution containing
0.34% wlv of tetraburylammouium hydrogen sulfate and
0.284% wlv of anhydrous disodium hydrogen orthophosphate
adjusted to pH 6.0 with onhophosphoric acid.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to ferricyanide and nitroprusside is
at least 3.0.
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DETERJ.WNATION OF CONTENT

Calculate the content ofNa2Fe(CN)5NO,2HzO in the sealed
container using the declared content of Na2Fe
(CN),NO,2H20 in sodium nitroprusside BPCRS.
Repeat the procedure with a further nine sealed containers
and calculate the average content of Na2Fe(CN)5NO,2HzO
from the individual results thus obtained.

LABELLING
The label states (1) the content of Sodium Nitroprusside in
termsof the equivalent of sodium nitroprusside dihydrate
contained in it; (2) that the contentsof the sealed container
should be dissolved in) and immediately diluted with, the
staled volume of Glucose Infusion (50 g per litre); (3) that
Sodium Nitroprusside Infusionmust he used immediately
after preparation; (4) that highly colouredsolutionsmust not
be used; (5) that the diluted solution must be protected from
light during infusion.

DEFINITION
Sterilesolutioncontainingtechnetium-99m. in the form of
pertechnerate ion prepared by proton irradiation of highly
enriched molybdenum-100, made isotonic by the addition of
sodium chloride.
Tuhnetium-99m 90 per cent to 110 per cent of the declared
technetium-99m radioactivity at the date and time stated on
the label.

CHARACTERS
Appearance
Clear, colourless solution.

Half-life and nature of radiation of lechnetlum-99m
See general chapter 5.7. Table of physical characteristics of
radionudides.

IDENTIFICATION
A. Gamma-ray spectrometry.

Result The most prominent gamma photons of technetium
99m have an energy of 0.141 MeV.

B. Examine the chromatogram obtained in me test for
radiochemical purity (see Tests).
Result The retardation factorof the principal peak in the
radiochromatogram obtainedwiththe test solution is
about 0.7.

TESTS
pH (2.2.4)
4.0108.0.

Aluminium
Maximum 5 ppm.

Determine the content of aluminium using an aluminium test
strip R, aluminium standard so/urum (5 ppm AQ Rand
following the instructions given by the test strip
manufacturer.

Sterillty
It complies with the test for sterility prescribed in the
monograph Radiopharmaceutical preparations (0125).

Sodium Pertechnetate (99mrc)
Injection (accelerator-produced)
(Ph..Bur. monograph 2891)

**** ** ** ****

The preparation may be released for use beforecompletion
of the lest.

RADIONUCLIDIC PURITY

The preparation may be released for use before completion
of the test for long-lived radionuclidic impurities.

Short-lived impurities
Gamma-ray spectrometry,
Take a volumeof Ute preparation to be examined equivalent
10 4().-100 MBq and record the gamma and X-ray spectrum
using a high purity germanium detector with a 6 nun thick
lead shield interposed between the sampleand the detector.
Limits:
- Impun'ty A: maximum 0.005 per cent of the total

radioactivity.
Identification 0/impurity A The most prominent gamma
photons have energies of 0.181 A-IeV and 0.740 MeV; use
the most prominent gamma line at 0.740 MeV for the
radioactivity calculation; molybdenum-99 has a half-life of
65.94 h.
- Impurity B: maximum 0.005 per cent of the total

radioactivity.
IdenuJirotion of impurity B The most prominent gamma
photons have energies of 0.460 MeV, 0.569 MeV,
0.778 MeV and 1.091 MeV; use the gamma line at
0.569 MeV for the radioactivity calculation; niobiwn-96 has
a half-life of 23.35 h.
- Impurity C: maximum 0.005 per cent of the total

radioactivity.
Identification of impun'ty C The most prominent gamma
photons have an energy of 0.658 MeV; use this gamma line
for the radioactivity calculation; niobium-97 has a half-life of
72.1 min.
- Impurity D: maximum 0.01 per cent of the total

radioactiviry.

Identification 0/impurky D The most prominent gamma
photons have an energy of 0.392 MeV; use this gamma line
for the radioactivity calculation; technetium-93m has a half
life of 43.5 min.
- Impun',y B:maximum 0.04 per cent of the total

radioactivity.
Identification 0/impurity E The most prominent gamma
photons have energies of 1.363 MeV and 1.520 MeV; use
the ganuna line at 1.363 MeV for the radioactivity
calculation; lechnetium-93 has a half-life of 2.15 h.
- Impun',y F: maximum 0.02 per cent of the total

radioactivity.
Idemifirofion of impurity F The most prominent gamma
photons have energies of 0.87] MeV and 1.869 MeV; use
the gamma line at 1.869 MeV for the radioactivity
calculation; technetium-sam has a half-life of 52 min.
- Impurity G: maximum 0.04 per cent of the total

radioactivity,
Identification of impurity G The most prominent gamma
photons have energies of 0.703 MeV, 0.850 MeV and
0.811 MeV; use the gamma line at 0.703 MeV for the
radioactivity calculation; technetium-94 has a half-life of
4.883 h.
- Impurity H: maximum 0.07 per cent of the total

radioactivity.
Identification of impurity H The most prominent gamma
photons havean energy of 0.766 MeV; use this gamma line
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for me radioactivity calculation; technetium-95 has a half-life
of 20.0 h.
- Impun€y 1: maximum 0.07 pet cent of the t0131

radioactivity.
Identification of impun",y I The most prominent gamma
photons have energies of 0.778 MeV, 0.813 MeV and
0.850 MeV; use the gamma line at 0.813 MeV for the
radioactivity calculation; technetium-96 has a half-life of
4.28 days.

Long-lived impurities
Gamma-ray spectrometry.

Retainthe sample used for determining short-lived impurities
for a sufficient time (> 132 h) allowing for detection of
radionuclidic impurities without lead shielding. Record its
gamma and X-ray spectrum using a high purity germanium
detector.

Limits:
- Impuniy J: maximum 0.005 per cent of the total

radioactivity.
Identification of impurity J The most prominent gamma
photons have energies of 0.204 MeV, 0.582 MeV and
0.835 MeV; use the gamma line at 0.204 MeV for the
radioactivity calculation; technetium-95m has a half-life of
61 days.
-Impurity K: maximum 0.01 per cent of the total

radioactivity.
Identification 0/impurity K The most prominent gamma
photons have an energy of 0.097 MeV;use thisgamma line
for me radioactivity calculation; technetiwn-97m has a half
life of 91.0 days.
- Other gamma-ray emitting impurities: maximum

0.02 per cent of the total radioactivity.
Examine the ganuna-ray spectrum of the shieldedand that of
the decayed sample for me presenceof otherradionuclidic
impurities. Identifyand quantify these impurities.
NOTE: impurities A and I mCo/ also beiden'ified and quantified
in 'he decayed sample.
RADIOCHEMICAL PURITl'

['-TcjPertechnetate Ion
Ascending paper chromatography (2.2.26).

Testsolution Dilute the preparation to be examined with
waterR to a suitable radioactivity concentration.
Paper paperfor chromatography R.
Mobile phase A 9 f!L solution of sodium chloride R in
waterR.
ApplicatWn 1-2 ~L

Development Overa path of 7 em.
Drying In air.
Detection Suitable detectorto determine the distribution of
radioactivity.
ReeardationjacM-s ~mrc]pertechnetate ion =about0.7;
impurity L :;;;; about O.
Limit:
- r"Tcjpert«.hneUlle ion: minimum95 per cent of the total

radioactivity due to technetium-99m.
RADIOACTIVITY
Determine the radioactivity using a calibrated instrument.

IMPURITIES
A. molybdenum-99,

B. niobium-96,
C. niobium-97,
D. technetium-93m,
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E. rechnetium-cj,

F. technetium-94m,
G. technetium-94,
H. technetium-95,
I. technetium-96,
J. technetium-95m,
K. technetium-97m,
L technetium-99m in colloidal form.
~ P1JE"

Sodium Picosulfate Oral Solution
Sodium Picosulfate Elixir

Action and use
Stimulant laxative.

DEFINITION
Sodium Picosulfate Oral Solution is a solutionof Sodium
Picosulfate in a suitable vehicle.
The oralsolution complies with therequirements staledunder Oral
Liquids and wi'h thefollowing requirements.

Content of Sodium Picosulfate, CJSH13NN'azOsS2
95.0 to 105.0%of the stated amount.

IDENIlFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Dilute, if necessary, a volume of the oralsolution with
sufficient methanol to produce a solutioncontaining 0.1% wlv
of Sodium Picosulfate.
(2) 0.1% wlv of sodium pi<csulfau BPCRS in methatuJl.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelPm. (Merck HPTLC plates
aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry the plate in a current of
hot airfor 15 minutes and examine under ultraviolet light
(254 nm). Spray with a 20% wlv solution of hydrochloric acid
in methanol and heat at 1100 for 10 minutes.Spray the hot
plate with a freshly prepared solution containing 5%wlv of
iron(m) chloride and 0.1% wlv of potassium hexacyanoferau
(m) and examine the wet plate in daylight.

MOBILE PHASE

2.5 volumes of anhydrous formic acid, 12.5 volumes of water,
25 volumes of methanol and 60 volumes of ethylacetate.

CONFIRMATION

By eachmethod of visualisation me principal spot in the
chromatogram obtained with solution (1) corresponds to the
principal spot in the chromatogram obtainedwith
solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peakwith the same retention time as the peak
due to sodiumpicosulfate in me chromatogram obtained
with solution (2).

TESTS
Impurity A
Cany out the method for liquid chromatography,
Appendix ill D, using the following solutions.
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(1) Dilute, if necessary, a volume of me oral solution with
sufficient water to produce a solution containing 0.005% wlv
of Sodium Picosulfate.

(2) 0.0001 % wlv of sodium pirosulfale BPCRS in wafer.
(3) Dissolve 10 mg of sodium pirosulfate BPCRS in 2 mL of
O.IM hydrochlom: acid, bring rapidly 10 the boil and heal for
1 minute. Cool in ice-water, add 2 mL ofO.1M sodium
hydroxide and dilute 10 10 mL with the mobile phase. Dilute
2 volumes to 50 volumes with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with base-deactiuated end-capped oetylsilyl silica gelfor
chromatography (5 urn) (YMC Basic is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
(e) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of263 nm.

<0 Inject 50 ~L of each solution.

MOBILE PHASE

380 volumes of acewnim7e and 620 volumes of a buffer
solution containing 3.0 g of disodium hydrogen orthophosphate
and 0.5 g of cety/trimethylammonium bromide in 1000 mL of
water, adjusting the pH to 5.0 with orthophosphoric add.
When the chromatograms arerecorded underthe prescribed
conditions the retention time relative to sodiumpicosulfate
(retention time about26 minutes) is impurity A, about0.2.

SYSTEM SUITABILITY ,

The test is not valid unless the chromatogram obtained with
solution (3) closelyresembles the appropriate reference
chromatogram supplied with sodium piaJsulfate BPCRS.

LIMITS

In the chromatogram obtained with solution (1) the area of
any peakdue to impurity A is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (2.0%).

ASSAY
Carry out the method for liquidchromatography,
Appendix In D, using the following solutions.
(1) Dilute, if necessary, a volume of the oral solutionwith
sufficient water to producea solutioncontaining 0.005% wlv
of Sodium Picosulfate.
(2) 0.005% wlv of sodium pirosulfate BPCRS in wafer.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described underRelated
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of ClsH13NNazOsSz in the oral
solution using the declared contentof ClsH13NNazOsSz in
sodium pirosulfate BPCRS.

STORAGE
Sodium Picosulfate Oral Solutionshould be protected from
light.

IMPURITIES
The impurity limited by this monograph is:

A. 4-[(Pyridin-2-yl)(4-hydroxyphenyl)methyl]phenyl sodium
sulfate.

Sodium Picosulfate Preparations 111-1355

Compound Sodium Picosulfate Powder
for Oral Solution
Sodium Picosulfate Oral Powder

DEFINITION
Compound Sodium Plcosulfare Powder for Oral Solution
containsSodium Plcosulfate, LightMagnesium Oxide and
Citric Acid. On reconstitution the powder produces Sodium
Picosulfate and Magnesium Citrate in solution; heat is
evolved duringthe reconstitution.
The powder romp/Us with the requirements staled underPowders
and Granules for OralSolutions and Suspensions underOral
Liquids and Wifh thefollowing requirements.

Content of sodium picosulfate, C1aH13NNa;eOsS;e
90.0 to 110.0%of the stated amount.

Content ofUght magnesium oxide, MgO
90.0 to 110.0%of the staled amount.

Content of citric acid, C6Hs07

90.0 10 110.0% of the staled amount.

IDENTIFICATION
A. In the test for Unifonnityof content, the chromatogram
obtainedwith solution (1) shows a peakwith the same
retention time as the peakin the chromatogram obtained
with solution (2).

B. Dissolve the contentsof one sachetin water; heat is
evolved.
C. Add 100 mL ofwattr to the contents of one sachetand
allowto cool. Centrifuge and dilute 10 mL of the
supernatant liquid. to 100 mL with water. 5 mL of the
resulting solution yieldsreaction A characteristic of citraleS,
Appendix VI.
D. Place about 1 g of the oralpowder in a silica crucible,
moisten with sulfun·c add, ignite gently, again moisten with
tulfun·c acid and ignite at 8000 untila carbon-free residue is
obtained. Disperseabout0.1 g of the residue obtained in
10 mL of wafer, adjust the pH 10 about 3 with 2M sulfuric
add, shakeand filter. The filtrate yields the reactions
characteristic of magnesium salts, Appendix VI.

TESTS
Impurity A
Carry out the method for liquid chromatography,
Appendix m D J usingthe following solutions. For solution
(1) disperse the contentsof one sachetin about70 mL of
water, allow to stand untileffervescence has ceased, cool to
room temperature, add sufficient water to produce a solution
containing 0.0 I% wlv Sodium Picosulfate, mix and
centrifuge; use the clearsupernatant liquid. Solution (2)
contains 0.0002% wlv of sodium piaJsulfate BPCRS in wafer.
For solution (3) dissolve 10 mg of sodium piaJsulfale BPCRS
in 2 mL of O.IMhydrochlori< acid, bring rapidly 10 the boil
and heat for 1 minute. Cool in ice-water, add 2 mL of
O.IM sodium hydroxitk and dilute 10 10 mL with the mobile
phase. Dilute 2 volumes to 50 volumes with the mobile
phase.
The chromatographic procedure may be carried out using
(a) a stainless steel column (10 em x 4.6 mm) packed with
octade<ylsilyl silica gelfor chromatography (5 urn) (Nucleosil
C 18 is suitable), (b) a guard column (2.5 cm x 4.5 mm)
packed with oc,adecylsilyl silica gelfor chromatography, (c) as
the mobile phase with a flow rate of J.5 mL perminute a
mixture of 15 volumes of aUlOnilrile and 85 volumesof
O.067M mixed phosphate buffer pH 7.0 and (d) a detection
wavelength of 263 nm.
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Inject 50 IJL of each solution.The test is not valid unless the
chromatogram obtained with solution (3) closely resembles
the appropriate reference chromatogram supplied with sodium
picosulfate BPCRS.
In the chromatogram obtained with solution (1) the area of
any peak due to impurity A (4-[(Pyridin-2-yl)(4
hydroxyphenyl)methyl] phenyl sodium sulfate) is not greater
than the area of the principal peakin the chromatogram
obtained with solution (2) (2%).

Uniformity of content
Complieswith the requirements stated underPowders with
respect to the content of Sodium Picosulfate using the
following method of analysis. Cony out the method for liquid
chromawgraphy, Appendix m D, using the following
solutions. For solution (1) dissolve the contentsof one sachet
in about 70 mL of water, allow to standuntil effervescence
has ceased, cool to room temperature, add sufficient water to
produce 100 mL, mix and centrifuge; use the clear
supernatant liquid. Solution (2) contains0.01% wlvof
sodium pkosulfate BPCRS in waler.
The chromatographic conditionsdescribed underthe test Cor
Impurity A may be used.

Calculate the content of ClsHI3NNa20SS2 using the
declared content of C18HI~a208~ in sodium
pkosulfate BPCRS.

ASSAY
For sodium picosulfate
Use the average of the individual results determined in the
test for Uniformity of content.

For Ught magnesium oxide
To a quantity of the powder containing 30 mg of Ligbt
Magnesium Oxide add 4 mL of 3M hydrodJloric acid, dissolve
by warming on a water bath, cool and add 50 mL of water.
Carry out the comp/exometm titration of magnesium,
Appendix vm D, beginning at the words "To the resulting
solution... JJ hut using 0.05M disodium edetate VS as titrant.
Each mL ofO.05M disodium edetate VS is equivalent to
2.015 mg of MgO.

For citric add
Duringthe titration take care to exclude carbondioxide.
Dissolve a quantity of the powder containing 0.8 g of Citric
Acid in 60 mL of dimerhylfcmnamide and carry out Method II
for non-aqueous titration, Appendix Vill AJ using
a.1M tetrabutylammonium hydroxide VS as titrant, determining
the end point potentiometrically and taking the second
inflection as the end point. EachmL of
O.IM lelrabutylammonium hydroxide VS is equivalent to
96.05 mg of C.H.O,.

LABELLING
The label states (1) the total weights, in grams, of the
constituents in each sachetand (2) that heat is evolved when
the contentsof the sachetare added to water.

IMPURITIES
4-[(Pyridin-2-yl)(4-hydroxyphenyl)methyl]phenyl sodium
sulfate.
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Sodium Stibogluconate Injection
Action and use
Pentavalent antimony compound; antiprotozoal.

DEFINITION
Sodiwn Stibogluconate Injection is a sterile solution of
Sodiwn Stibogfuconate in Water forInjections.
The injection complies with the requirements Slated under
Parenteral Preparations and with thefollowing requirements.

Content of pentavalent antimony, Sb(v)
9.5 to 10.5% wlv.

CHARACTERISTICS
A colourless or faintly straw-coloured solution.

IDENTIFICATION
A. It is dextrorotatory.
B. Dilute 2 mL to 10 mL with walerand pass hydrogen sulfide
through the solution; no immediate precipitate is produced.
Continue to pass hydrogen sulfide through the solution for
several minutes; an orange precipitate is produced.
C. The residue afterevaporation to dryness and incineration
yields the reactions characteristic of antimony compounds and
the reactions characteristic of sodium salts, Appendix VI.

Acidity
pH, 5.0 to 5.6, Appendix V L

ASSAY
To 0.5 mL add 30 mL of hydrochloric acid, mix, add 70 mL
of orthophosplwric acidand stir carefully until completely
mixed. Titratewith O.05M ammonium iron(JJ) sulfate VS
prepared with water containing, in each litre, 20 mL of
sulfuric acid (50%), detennining the end point
potentiometrically usinga platinum electrode and a silver
silverchloride reference electrode. Each mL of O.05M
ammonium iron(lI} sulfate VS is equivalent to 3.044 mg of Sb
(v),

STORAGE
Sodium Snbogluconate Injection should be protected from
light.

LABELLING
The strength is stated in terms of the equivalent amountof
pentavalent antimony per mL.
Sodium StibogJuconate Injection contains, in 6 ml., the
equivalent of 600 mg of pentavalent antimony or 2 g of
Sodium Stibogluconate.

Sodium Tetradecyl Sulfate Injection
Sodium Tetradecyl Sulphate Injection

DEFINITION
Sodium Terradecyl Sulfate Injection is a sterile solution of
Sodium Tetradecyl Sulfate Concentrate in Water for
Injections.
The inJun·on complies with the requirements Slated under
Parenteral Preparations and with thefollowing requirements.

Content of sodium tetradecyl sulfate, CI..H2~aO"S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method forgas chromawgraphYJ
Appendix ill B, using the following solutions. For solution
(I) boil a volume of the injection containing 0.1 g of sodium
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tetradecyl sulfate under a reflux condenser with 20 mL of
2M hydrochloric acidfor 15 minutes, allow to cool, add 20 mL
of eu'ianol (96%) and ext...ract the mixture wit-it two to-ml,
quantities of ts-penume. Wash the combined pentaneextracts
with 20 mL of water and dry overanhydrous sodium sulfate.
Solution (2) contains 0.35% w/v of deon-l-ot and 0.7% wlv
of dodecan-l-01 in n-penume.
The chromatographic procedure may be carried out usinga
glass column (1.5 m x 4 mm) packed with acid-washed,
silanised diawmaceous ,uppmt (80 to 100 mesh) coated with
3% wlw of poIyeth)Wle glycol (Carbowax 20M is suitable) and
maintained at 120°.
The retention timeof the principal peakin the
chromatogram obtained withsolution (1) is less than the
retention time of the peak due to dodecan-l-ol and more
man thatof the peakdue to decan-L-ol in the chromatogram
obtained with solution (2). A peak due to benzyl alcohol with
a retention time less thanthatof the peakdue to decan-f-ol
may also be seen.
B. Mix 0.1 mL with 0.1 mL of a 0.1 % w/v solution of
methylene blueand 2 mL of 1M sulfuric acid, add 2 mL of
chlorofonn and shake. The chloroform layer is intensely blue.
C. Dilute 0.5 mL with 10 mL of ethanol (96%) and heat to
boilingona water bath) shaking frequently, Filter
inunediately and evaporate the ethanol. Dissolve the residue
in 8 mL of water) add 3 mL of 2M hydrochloric add) evaporate
the solution to half its volumeand cool. Filterto remove the
congealed fany alcohols and add I mL of O.25M barium
chloride to the filtrate. A white crystalline precipitate is
produced.

Alkalinity
pH, 7.5 to 7.9, Appendix V L.

ASSAY
Dilute a volumecontaining 0.12 g of sodium tetradecyl
sulfate to 100 mL with water. To 20 mL add 15 mL of
chloroform and 10 mL of dimidium bromide-rnl/an bluemixed
solution and titrate with O.004M benzethonium chloride VS)
shaking vigorously and allowing the layers to separate after
each addition, until the pinkcolour of the chloroform layer is
completely discharged and a greyish blue colouris produced.
Each mL of O.004M benzethonium chloride VS is equivalent to
1.266 mg of C 14H2,NaO. S.

STORAGE
Sodium Terradecyl Sulfate Injection should be protected
from light.

Sodium Thiosulfate Injection
Sodium Thiosulphate Injection

DEFINITION
Sodium Thiosulfate Injection is a sterile solution of Sodium
Thiosulfate in Water for Injections.
The ;n.i«(ion complies with the requirements Slated under
Parenteral Pteparations and with thefollowing requirements.

Content of sodium thiosulfate) NaZSZ03,SHzO
95.0 to 105.0% of the stated amount.

C~CTEFUSTICS

A clear, colourless solution.

IDENTIFICATION
A. Yields the reactions characteristic of sodium salts)
Appendix VI.

Sodium Valproate Preparations III-13S?

B. To I mL add iodinated potassium iodide solUliotl) the
reagent is initially decolourised, until a very faint persistent
yellow colour appears. The mixture does not yieldreaction A
characteristic of sulfates) Appendix VI.
C. To 5 mL add 1 mL of hydrochloric acid. A white
precipitate which quickly changes to yellowis formed, and a
gas is evolved which turns starch iodate paperblue.

TESTS
Acidity or alkalinity
pH, 7.0 to 9.0, Appendix V L.

ASSAY
Dilute a volume containing 0.5 g of SodiumThiosulfate to
about 20 mL with waterand titrate with O.05M iodine VS
using 1 mL of starch solution) added towards the end of the
titration) as indicator. Each mL of O.05M iodine VS is
equivalent to 24.82 mg of NaZSZ03,5H20.

Sodium Valproate Prolonged-release
Capsules
Prolonged-release Sodium Valproate Capsules
Sodium Valproate Prolonged-rekase Caprnles from different
manufacturers) whilst complying with the requirements of the
monograph) are not interchangeable unless othetunse justified and
authorised

Action and use
Antiepileptic.

DEFINITION
Sodium Valproate Prolonged-release Capsules contain
Sodium Valproate, They are formulated so that the
medicament is released over a periodof several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Sodium Valproate. The dissolution
profile reflects the in vivo performance which in tum is
compatible with the dosageschedule recommended by the
manufacturer.
The capsules ccmply with the requirements slaledunder Capsults
and unih thefollowing requirements.

Content of sodium valproate, CaHlSNaOz
95.0 to 105.0% of the Slated amount.

IDENTIFICATION
A. Shakea quantity of the powdered contents of the capsules
containing 0.5 g of Sodium Valproate with 10 mL of water
and centrifuge. Acidify 5 mL of the supernatant liquid with
2M sulfuric acid, shake with 25 mL of dichloromethane and
wash the dicWoromethane layer with 5 mL of water. Dry by
shaking with anhydrous sodium sulfate, filter and evaporate the
dichloromethane. The infrared absorption spearum of a thin
film of the residue, Appendix n AJ is concordant with the
reference spectrum of valproic acid (RS 431).

B. Shakea quantity of the powdered capsulecontents
containing 0.25 g of Sodium Valproate with 3 mL of.water
and centrifuge. To 2 mL of the supernatant liquid add
0.5 mL ofa 10% wlv solution of cobalt(ll) nitrate. A purple
precipitate is produced which is solublein dichloromethane.
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When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to valproic
acid (retention time, about 15 minutes) are: impurity KJ
about 0.97j octanoic acid, about 1.12.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4)J the resolution between the peaks due to
impurity K and valproic acid is at least 2.0.

LIMITS

Using the chromatogram obtained with solution (3)J calculate
the rado of the area of the peak due to valproic acid to the
area of the peak due to the internal standard (R).

In the chromatogram obtained with solution (2):

the ratio of the area of the peak due to impurity K to the
area of the peak due to the internal standard is not greater
than 2R (0.2%);

the ratio of the area of any secondary peak to the area of the
peak due to the internal standard is not greater than R
(0.1%);

TESTS
Related substances
Carry out the method for gas ,hromatvg;aphYJ
Appendix III B, using the following solutions.

(I) 0.005% wlv of oaanoicacid in di<hloromerhane (internal
standard solution).

(2) Disperse a quantity of the powdered contents of the
capsules containing I g of Sodium Valproate with 20 mL of
O.IM sodium hydroxide, and mix with the aid of ultrasound for
30 minutes. Centrifuge the solution and transfer J0 mL of
the supernatant into a separating funnel. Mix the resulting
solution with 1 mL of 2M sulfurU acidand add 5 mL of
solution (1). Extract the mixture with three2o-mL quantities
of dichloromethane and combine the organic layers. Dry by
shakingwith anhydrous sodium sulfate) and filter (a GFJA filter
is suitable). Reduce me volume of the filtrate at a
temperature not exceeding 30° and dilute to 10 mL with
dkhloromethane.
(3) Dilute I volume of solution (2) to 100 volumes with
solution (1). Dilute 1 volume of the resulting solution to
10 volumes with solution (I).

(4) 5% wlv of va/proic acidfor system suitability EPCRS in
dichloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica capillary column (30 m x 0.53 nun)
bonded with a O.5-~m layer of ma<rogol
20,0002-nitroterephthalate (DB-FFAP is suitable).

(b) Use helium as the carrier gas at 8 mL per minute.

(c) Use the temperature gradient conditions as described
below. .

(d) Use an injection temperature of 220°.

(e) Use a flame ionisation detector at 220°.

(I) Inject I ~L of each solution.

(g) Use a split ratio of 1:10.

TIme (Minutes)

00-5

5-15

15-28.3

28.3--30

30-35

35-45

Temperature ("C)

80

80->150

150-->190

190

190-+250

250

Comment

isothennal

linear gradient

linear gradient

isothennal

linear gradient

isothermal

the ratio of the sum of the areas of any secondary peaks to the
area of the peak due to the internal standard is not greater
than 4R (0.4%).

Disregard any peak where the ratio of the area of any peak to
the area of the peak due to the internal standard is not
greater than half of R (0.05%) and any peak eluting after
30 minutes.

ASSAY
Weigh and mix the contents of 20 capsules. Carry out the
method for liquidchromatography, Appendix III D using the
following solutions.

Solution A: Dissolve 6.8 g of potassium dihydrogen
orthophosphate in 1000 mL of waler and adjust to pH 6.8 with
0.2M sodium hydroxide.

(I) Shake with the aid of ultrasound a quantity of the
powdered capsule contents containing 0.5 g of Sodium
Valproate with 50 mL of acetonitrile RI. Add 100 mL of
solution A and mix further with the aid of ultrasound. Dilute
the solution to 200 mL and filter (a 0.2-l.Im nylon syringe
filter is suitable). Dilute 1 volume of this solution to
5 volumes with solution A.

(2) Mix with the aid of ultrasound 50 mg of sodium
va/proale BPCRS with 5 mL of acetonitrile RI. Add 10 mL of
solution A and mix further with the aid of ultrasound. Dilute
the resulting solution to 100 mL with solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 em x 4.6 mm) packed
with base-deoaiooted end-eapped oetodecylsilyl silica gelfor
chromatography (5 urn) (Hypersil BDS CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a colwnn temperature of 25°.

(e) Use a detection wavelength of210 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

50 volumes of autonilri/e RJ and 50 volumes of a solution
prepared by dissolving 1.56 g of sodium dihydrogen
orthophosphate in 1000 mL of water and adjusting the pH to
2.3 with orthophosphoric acid.

When the chromatograms are recorded under the prescribed
conditions the retention time of sodium valproate is about
8 minutes.

DETERMINATION OF CONTENT

Calculate the content of CsH15Na02 in the capsules using
the declared content of CaH15NaOZ in sodium
valproate BPCRS.

IMPURlTIES
The impurities limited by the requirements of this
monograph include those listed under Sodium Valproate.
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Sodium Valproate Oral Solution
Sodium Vaiproate Oral Solulums from differem ffiatiufaccunm~

wJn1st complying with the requirements of themonograph, may not
be interchangeable.

Action and use
Antiepileptic.

DEFINITION
SodiumVaJproate Oral Solution is a solution of Sodium
Valproate in a suitable flavoured vehicle.
The oralsolution complies withthe requirements statedunder Oral
Liquidsand with the following requirements.

Content of sodium valproate, CaHlSNaOZ
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shakea quantity of the oral solution containing 0.25 g of
Sodium valproare with two 25-mL Quantities of
dich/orornethane and discard the dicWoromethane extracts.
Add 10 rnL of a saturated solution of sodium chloride and
10 rnL of 2M hydrochkm'c acid, mix and shake with 25 mL of
dichloromethane. Wash the dichloromethane layer with 5 mL
of water, Mtake with anhydrous sodium sulfate, filter and
evaporate to dryness. The infrared absorption spearum of a
thin film of the residue, Appendix II A, is concordant with
the reference spectrum ofvalproic acid (RS 431).

B. Shake a quantity of the oral solutioncontaining 0.25 g of
Sodium Valproate with 3 mL of water. To 2 rnL of the
resulting solution add 0.5 mL of a 10% wlvsolution of cobalt
(II) nitrate. A purple precipitate is produced which is soluble
in dkhloromethane.

Related substances
Carry out the method for gas chromatography,
Appendix ill B, usingthe following solutions.
(1) 0.005% wlv of octanoic acid in dichloromethane (internal
standard solution).
(2) Sbake a quantity of the oral solution containing 0.5 g of
Sodium Valproate with 80 rnL of water and acidify with
1 rnL of O.IM sodiumhydroxide. Mix the solution and add
10 rnL of solution (1). Extract the mixture with thsee 20-rnL
quantities of dkhloromethane and combine the organic layers.
Dry by shaking with anhydrous sodiumsulfate, and filter (a
GF/A filter is suitable). Reduce the volume of the filtrate at a
temperature not exceeding 300 and dilute to 10 mL with
dichloromethane,
(3) Dilute I volume of solution (2) to 100 volumes with
solution (1). Dilute 1 volwne of the resulting solution to
10 volumes with solution (I).

(4) 5% wlv of va/proic acidfor systemsuitabih'tJI EPCRS in
dichioromethane,

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica capillary column (30 m x 0.53 mm)
bonded with a 0.5-1UD layer of macrogo/
20,000 2-nitroterephtha/ate (DB-FFAP is suitable).

(b) Use helium as the carrier gas at 8 mL perminute.
(c) Use the temperature gradient conditions as described
below.

(d) Use an injection temperature of ~20°.

(e) Use a flame ionisation detector at 220°.

(I) Inject 1 l'1. of each solution.

(g) Use a split ratio of 1:10.

Sodium Valproate Preparations 111-1359

Ttme (Minutes) Temperature ('C) Comment

0-5 80 isothermal
5-15 BO-->i50 lineaegradient

15-28.3 150-->J9O linear gradient
28.3-30 190 isothennal
30-35 190-->250 lineaegradient

35-45 250 isothermal

When the chromatograms arerecorded under the prescribed
conditions, the relative retentions with reference to valproic
acid (retention time, about 15 minutes) are: impurity KJ

about 0.97; octanoic acid, about 1.12.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (4), the resolution between the peaks due to
impurity K and valproic acid is at least 2.0;

UMITS

Using the chromatogram obtained with solution (3), calculate
the ratio of the area of the peak due to valproic acid to the
area of the peakdue to the internal standard (R).

In the chromatogram obtained with solution (2):

the rario of rilearea of the peakdue to impurity K to the
area of the peakdue to the internal standard is not greater
than 2R (0.2%);

the ratio of the area of anysecondary peak to the area of me
peak due to the internal standard is not greater thanR
(0.1%);

the ratio of thesum of the areas of anysecondary peaks to the
area of the peakdue to the internal standard is not greater
than 4R (0.4%).

Disregard anypeak where the ratio of the area of any peakto
the area of the peak due to the internal standard is not
greater than half of R (0.05%) and any peak eluting after
30 minutes.

ASSAY
Carry out the method for liquidchromatography,
Appendix III D, using the following freshly prepared
solutions.
(I) Add 1 rnL of a 10% vlv solution of orthophosphoric acid to
a weighed quantity of the oral solution containing 0.16 g of
SodiumValproate anddilute to 50 mL withthe mobile
phase.
(2) Dissolve 0.16 g of sodium va/proate BPCRS in 15 mL of
the mobilephase,add I mL of a 10% vlv solutionof
orthophosphoric acid, mix and dilute to 50 mL with the mobile
phase.
(3) 0.002% w/v ofpropyl 4-hydroxybenzoate in solution (1).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octaduylsilylsilica gelfor chromatography (10 urn)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1 rnL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 210 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

35 volumes of 0.05M potassium dihydrogen orthophosphate and
65 volumes of methanol Rl, the pH of the final mixture being
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adjusted to 5.0 with a 10% vlv solution of orthophosphon"c
acid.

SYSTBM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the two principal
peaks is at least 2.0.

DETERMINATION OF CONTENT

Determine the weight permL of the oral solution,
Appendix V G, and calculate me content of CsHI'jNa02J
weight in volume, from the declared contentof CSHlSNa02
in sodium fJalproate BPCRS.

IMPURITIES
The impurities limitedby me requirements of this
monograph include those listedunder SodiumValproate.

Sodium Valproate Tablets
Sodium Va/proa'e Tabletsfrom differen, manufa<turen, whils,
romplying with the requirements of the monograph, may not be
interchangeable.

Action and use
Antiepileptic.

DEFINITION
Sodium Valproate Tablets contain Sodium Valproate.

The tablets comply with therequirements seared under Tablets and
with the following requirements.

Content of sodlum valproate, CIIHlSNaOz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.5 g
of SodiumValproate with 10 mL of waterand centrifuge.
Acidify 5 mL of the supernatant liquid with 2M sulfUric acid,
shake with 25 mL of dichw""""hane and wash the
dichlorornethane layer with 5 mL of wa...-. Dry by shaking
withanhydrous sodium sulfate, filter and evaporate the
dlchloromethane. The infrared absorption spectrum of a thin
film of the residue, Appendix n A, is concordant with the
reference spearumof valproic acid (RS 431).

B. Shake a quantity of the powdered tablets comaining
0.25 g of Sodium Valproate with 3 mL of wa'er and
centrifuge. To 2 mL of the supernatant liquid add 0.5 mL of
a 10% wlv solution of CobaJt(ll) nitrate. A purpleprecipitate is
produced which is soluble in dichloromethone;

TESTS
Dissolution
Comply with the dissolution us, for 'ablets and capsules,
Appendix XU BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.

(b) Use 900 mL of phesphate buffer pH 6.8, at a temperature
of 37°, as the medium.

PROCEDURE

Carry out the method for liljuid chromatography,
Appendix m D, using the following solutions.
(1) After 45 minutes withdraw a sample of the mediumand
filter. Use the filtrate diluted, if necessary) to give a solution
expected to contain 0.01%w/vof Sodium Valproate.
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(2) 0.01% wlv ~f sodium valpraa,e BPCRS in phosphate btiffer
pH 6.8.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with bose-deactnxned end-copped aaade<ylsi/yl silica gelfor
chromatography (5 um) (Hypessil BDS CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.
(d) Use a column temperature of 25°.

(e) Use a detection wavelength of 210 run.
(f) Inject 20 ~L of each solution.

MOBILE PHASE

50 volumes of acetonitrile RI and 50 volwnesofa solution
prepared by dissolving 1.56 g of sodium dihydrogen
orthophosphate in 1000 mL of wa...-and adjusting the pH to
2.3 with orrhaphesphorl< acid.

DETERMINATION OF CONTENT

Calculate the total contentof sodium valproate, C~15Na02J
in the medium from me chromatograms obtained and using
the declared contentof CSHISNa02 in sodium
valproate BPCRS.

LIMITS

The amount of sodiumvalproare released is not less than
75% (Q) of the statedamount.

Related substances
Carry out the method forgas chromatographyJ
Appendix ill B, using the following solutions.

(1) 0.005% w/v of ocumoic acid in di<hloromethane (internal
standard solution).
(2) Dispesse a quantity of the powdered tablets containing
1 g of Sodium Valproate with 20 mL of O.IM sodium
hydroxide, and mixwith the aid of ultrasound for 30 minutes.
Centrifuge the solution and transfer 10 inL of the
supernatant into a separating funnel. Mix the resulting
solution with 1 mL of 2M ,./furl<acidand add 10 mL of
solution (I). Extract the mixture with three 20-mL quantities
of dichkmnnethane andcombine the organic layers. Dry by
shaking with anhydrous sodium sulfate, and filter (a GF/A filter
is suitable). Reduce the volumeof the filtrate at a
temperature not exceeding 30° and dilute to 10 mL with
dithloromethane.
(3) Dilute 1 volume of solution (2) to 100 volumes with
solution (1). Dilute 1 volume of the resulting solution to
10 volumes with solution (1).

(4) 5% wlv of valpraic acidfor system suitability EPCRS in
didloromelhane.

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica capillary column (30 m x 0.53 mm)
bonded with a O.5-~m layer of ma<ragel
20,000 2-nitroterephthalate (DB-FFAP is suitable).

(b) Use helium as the carrier gas at 8 mL perminute.
(c) Use the temperature gradient conditions as described
below.
(d) Use an injection temperature of 220°.
(e) Use a flame ionisation detector at 220°.
(f) Inject 1~ of each solution.

(g) Use a split ratio of 1:10.
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Time (Minutes) Temperature ('C) Comment

0-5 80 isolhennal
5·i5 ~O ..... I~O linear gradient

15-28.3 150..... 190 lineargradient

28.3-30 190 isothermal
30-35 190 ..... 250 lineargradient

35-45 25. isothermal

When the chromatograms are recorded _under the prescribed
conditions, the relative retentions withreference to valproic
acid (retention time, about 15 minutes) is: impurity K, about
0.97; octanoic acid, about 1.12.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaksdue [0

impurity K and valproic acid is at least 2.0.

LIMITS

Using the chromatogram obtained with solution (3), calculate
the ratioof the area of the peakdue to valproic acid to the
area of the peakdue to the internal standard (R).

In the chromatogram obtained with solution (2):
the ratioof the area of the peakdue to impurity K to the
area of the peak due to the internal standard is not greater
than 2R (0.2%);

the ratioof the area of any secondary peak to the area of the
peakdue to the internal standard is not greater thanR
(0.1%);

the ratioof the sum of the areas of any secondary peaks to the
area of the peakdue to the internal standard is not greater
than 4R (0.4%).

Disregard anypeak where the ratioof the area of any peakto
the area of the peakdue to the internal standard is not
greater than half of R (0.05%) and any peak eluting after
30 minutes.

ASSAY
Carry out the method for liquid chromatography~

Appendix ill D using the following solutions.
Solution A; Dissolve 6.8 g ofpotassium dihydrogen
orthophosphate in 1000 mL of waterand adjust to pH 6.8 wiIh
0.2M sodium hydroxide.
(1) Weigh and powder 20 tablets. Shake wiIh the aid of
ultrasound a quantity of the powdered tablets containing
0.5 g of Sodium Valproate wiIh 50 mL of ace"'nitrile Rl.
Add 100 mL of solution A and mix further with the aid of
ultrasound. Dilute the solution to 200 mL and filter (a 0.2
urn nylon syringe filter is suitable). Dilute I volwne of this
solution to 5 volumes withsolutionA.
(2) Mix with the aid of ultrasound 50 mg of sodium
"alproate BPCRS wiIh 5 mL of ace"",itrikRl. Add 10 mL of
solutionA and mix further with the aid of ultrasound. Dilute
the resulting solution to 100 mL withsolution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
maybe used.
When the chromatograms are recorded under the prescribed
conditions the retention time of sodium valproate is about
8 minutes.

DETERMINATION OF CONTENT

Calculate the contentof C8HI~a02 in the tablets using the
declared content of C.H.5Na02 in sodium "alproate BPCRS.
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IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underSodium Valproate.

Sodium Valproate Gastro-resistant
Tablets
Gastro-reslstant Sodium VaJproate Tablets

Sodium Valproate Gastro-resistant Tablets from different
manufacturers, whilst complying with the requirements of the
monograph} may nOl be interchangeable.

Action and use
AntiepiJeptic.

DEFINITION
Sodiwn Vafproare Gastro-resistant Tablets contain Sodium
Valproate. They are made gastro-resistant by enteric-coating
or by other means.
The tabkts comply with the requirements staledunderTabkts and
with thefollowing requirements.

Content of sodium valproate, CaHtsNaOz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.5 g
of Sodium Valproate with 10 mL of water and centrifuge.
Acidify 5 mL of the supernatant liquid with 2M sulfuri< acid,
shake with 25 mL of dichloromethane and wash the
dichlororneIhane layer wiIh 5 mL of water. Dry by shaking
with anhydrous sodium sulfate, filterand evaporate the
dichloromethane to dryness. The injro...d absorption spearum
of a thin film of the residue, Appendix n A, is concordant
wiIh the reference spectrum of valproic acid (RS 431).
B. Shakea quantity of the powdered tablets containing
0.25 g of Sodium Yafproate with 3 mL of waterand
centrifuge. To 2 mL of the supernatant liquid add 0.5 mL of
a 10% wlv solution of coba/t(lI) nitrate. A purpleprecipitate is
producedwhich is soluble in dichloromethane.

TESTS
DIssolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution tes: for tablets and capsules,
Appendix XU Bl.

TEST CONDITIONS

First stage
(a) Use Apparatus I, rotating the basket at 100 revolutions
per minute.
(b) Use 900 rnL of O.IM hydrochlori< acid, at a temperature of
37°, as the medium.

PROCEDURE

(I) After 2 hours, wiIhdraw a 20-mL sample of the medium
and filter.

(2) 0.001 % wlv of sodium valpnxueBPCRS in O.IM
hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 4.6 nun) packed
wiIh octadecylsilyl silica gelfor chromatography (5 um)
(pBondapak CI8 is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica capillary column (30 m x 0.53 mm)
bonded with a 0.5-11m layer of macrvgol
20,000 2-nirrorereph'halare (DB-FFAP is suitable).

(b) Use helium as the carrier gas at 8 mL per minute.
(c) Use the temperature gradient conditions as described
below.
(d) Use an injection temperature of 220°.

(e) Use a flame ionisation detector at 220°.

(I) Inject 1 flLof each solution.

(g) Use a split ratio of 1:10.

ASSAY
Carry our the method for liquidchromaUlgraphy,
Appendix ill D using the foUowing solutions.
Solurion A: Dissolve 6.8 g of potassium dihydrogen
orthophosphote in 1000 mL of warer and adjust to pH 6.8 with
0.2M sodium hydroxide.
(I) Weigh and powder 20 tablets. Shake with the aid of
ultrasound a quantity of the powdered tablets containing
0.5 g of Sodium Valproate with 50 mL of aceUlnirrile RI.
Add 100 mL of solution A and mix further with the aid of
ultrasound. Dilure the solution to 200 mL and filter (a 0.2
J.1m nylon syringe filter is suitable). Dilute I volume of this
solution to 5 volumes with solution A.
(2) Mix with the aid of ultrasound 50 mg of ,odium
valproate BPCRS with 5 mL of aceUlnirrile Rl. Add 10 mL of

When the chromatograms arerecorded underthe prescribed
conditions, the relative retentions withreference to valproic
acid (retention time) about 15 minutes) are: impurity K,
about 0.97; octanoicacid, about 1.12.

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurity K and valproic acid is at least 2.0.

UMITS

Using the chromatogram obtained with solution(3), calculate
the ratioof the areaof the peakdue to valproic acid to the
area of the peak due to the internal standard (R).

In the chromatogram obtainedwithsolution (2):

the ratio of the areaof the peakdue to impurity K to the
area of the peak due to the internal standard is not greater
than 2R (0.2%);

the ratio of the area of any secondary peak to the area of the
peak due to the internal standard is not greater thanR
(0.1%);

the ratioof the sum of the areas of any secondary ptaks to the
area of the peakdue to the internal standard is not greater
than 4R (0.4%).

Disregard any peakwhere the ratioof the area of anypeak to
the area of the peakdue to the internal standard is not
greater than half of R (0.05%) and any peak eluting after
30 minutes,

(e) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength 0£220 om.

(I) Inject 50 IlL of each solution.

MOBILE PHASE

45 volumes of a 0.32% wlv solution of potassium dihydrogen
orthophosphate adjusted to pH 3.0 with orthophosphoric acid
and 55 volumes of acetonitrile.

DETERMINATION OF CONTENT

Calculate the total contentof sodium valproate, CsH15N'a02J
in the mediumusing the declared content of CSHlSNa02 in
sodium valproate BPCRS.

LIMITS

The amount of sodium valproate released is not more than
5%of thestatedamount.

Final stage
(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.

(b) Replace the O.IM hydrochloric acid in the vessel with
900 mL of phosphore buffer pH 6.8, previously held at 37·, as
the medium.

PROCEDURE

(I) After 60 minutes, withdraw a 20-mL sample of the
medium and filter. Use the filtrate diluted, if necessary, to
give a solutionexpectedto contain 0.002% wlvof Sodium
Valproate.
(2) 0.02% w/v solution of sodium oolproate BPCRS in the
dissolution medium.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underthe first
stage may be used.

DETERMINATION OF CONTENT

Calculate the totalcontent of sodium valproate, CaHI5Na~,
in the mediumusing the declared content of CaHISNa02 in
sodium valproate BPCRS.

LIMITS

The amount.of sodium valproate released afterthe finalstage
is not less than 70% of the stated amount.

Related substances
Carry out the method for gas chromatography,
Appendix ill B, using the following solutions.
(I) 0.005% wlv of octanoic acid in di<hloromerhane (internal
standard solution).
(2) Disperse a quantity of the powdered tablets containing
1 g of Sodium Valproate with 20 mL of O.IM sodium
hydroxide, and mix with the aid of ultrasound for 30 minutes.
Centrifuge the solutionand transfer 10 mL of the
supernatant into a separating funnel. Mixthe resulting
solution with 1 mL of 2M sulfuric acidand add 10 mL of
solution (1). Extract the mixture with three 20-mL quantities
of dichforomethane and combine the organic layers. Dry by
shaking with anhydrous sodium sui/aI<, and filter (a GF/A filter
is suitable). Reducethe volume of the filtrate at a
temperature not exceeding 30° and dilute to 10 mL with
dichioromethane.
(3) Dilute 1 volume of solution (2) to 100 volumes with
solution (1). Dilute 1 volume of the resulting solution to
10 volumes with solution 1.
(4) 5% wlv of valproic acid/or sy,tem suirability EPCRS in
dichloromethane.

Time (MInutes)

0-5

5·15

15-28.3

28.3-30

30-35

35-45

Temperature CC)
80

80-->150

150-->190

190

190-->250

250

Comment

isothermal

linear gradient

linear gradient

isothermal

linear gradient

isoihermal

www.webofpharma.com



2022

solution A and mix further with the aid of ultrasound. Dilute
the resulting solution to 100 mL with solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with base-deactivated end-capped oaadecylsilyl silica gd for
chromatography (5 um) (Hypersil BDS CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 25".

(e) Use a detection wavelength 0£210 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

50 volumes of acetonitrile Rl and 50 volumes of a solution
prepared by dissolving 1.56 g of sodium dihydrogeu
orthophosphate in 1000 mL of waler and adjusting the pH to
2.3 with orthophosphoric add.

DETERMINATION OF CONTENT

Calculate the content of CSHlSNa02 in the tablets using the
declared content of CSH15Na02 in sodium valproare BPCRS.

IMPURITIES
The Impurities limited by me requirements of this
monograph include those listed under Sodium Valproate.

Sodium Valproate Prolonged-release
Tablets .
Prolonged-release Sodium VaJproate Tablets

Sodium Va/proate Prolonged-release Tablets from different
manujacturers, whilstcomplying with the requirements of the
monograph, are not interchangeable unless otherwise justified and
authorised.

Action and use
Antiepileptic.

DEFINITION
Sodium Valproate Prolonged-release Tablets contain Sodium
Valproate. They are formulated so that the medicament is
released over a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Sodium Valproate. The dissolution
profile reflects the in oioo performance which in tum is
compatible with the dosage schedule recommended by the
manufacturer.

The tablets oomply wtih the requirements statedunderTablets and
with thefollowing requirements.

Content of sodium valproate, CaH.sNaOz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of me powdered tablets containing 0.5 g
of Sodium Valproate with 10 mL of waterand centrifuge.
Acidify 5 mL of the supematantliquid with 2M sulfuric add,
shake with 25 mL of dichloromethane and wash the
dicWoromethane layer with 5 mL of water. Dry by shaking
with anhydrous sodium sulfate, filter and evaporate me
dichloromethane. The infrared absorption spectrum of a thin
film of the residue, Appendix n A, is concordant with the
reference spearum of vaJproic acid (RS 431).

Sodium Valproate Preparations 111-1363

B. Shake a quantity of the powdered tablets containing
0.25 g of Sodium Valproate with 3 mL of waterand
centrifuge. To 2 mL of the supernatant liquid add 0.5 mL of
a 10% wlv solution of cobalt(JI) nitrate. A purple precipitate is
produced which is soluble in dichloromethane.

TESTS
Related substances
Carry out the method for goschromatography,
Appendix m B, using the following solutions.

(I) 0.005% wlv of octanoic acid in dichloromethane (internal
standard solution).

(2) Disperse a quantity of the powdered tablets containing
0.5 g of Sodium VaJproate with 25 mL of O.IM sodium
hydroxide, and mix with the aid of ultrasound for 30 minutes.
Centrifuge the solution and transfer 12.5 mL of the
supernatant into a separating funnel. M.ix the resulting
solution with 1.25 mL of 2M sulfuric add and add 5 mL of
solution (1). Extract the mixture with three 10-mL quantities
of dichloromerhane and combine the organic layers. Dry by
shaking with anhydrous sodium sulfate, and filter (a GF/A filter
is suitable). Reduce the volume of the filtrate at a
temperature not exceeding 30° and dilute to 5 mL with
dichloromethane.
(3) Dilute I volume of solution (2) to 100 volumes with
solution (1). Dilute I volume of the resulting solution to
10 volumes with solution (I).

(4) 5% wlv of valproic acidfor system suitability EPCRS in
di'chloromemane.

CHROMATOGRAPHIC CONDITIONS

(a) Use a fused silica capillary column (30 m x 0.53 mm)
bonded with a O.5-~m layer of macrogol
20,000 2-nitTOterephtha/ate (DB-FFAP is suitable).

(b) Use helium as the carrier gas at 8 mL per minute.

(c) Use the temperature gradient conditions as described
below.

(d) Use an injection temperature of 220°.

(e) Use a flame ionisation detector at 220°.

(I) Inject I ~L of each solution.

(g) Use a split ratio of I: 10

Time (MInutes) Temperature ("C) Comment

0-5 80 isothermal

5-15 80---> 150 linear gradient

15-28.3 150_190 linear gradient

28.3-30 190 Isothermal

30-35 190 ..... 250 linear gradient

35-45 250 isothermal

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to valproic
acid (retention time, about 15 minutes) are: impurity K,
about 0.97; octanoic acid) about 1.12,.

SYSTEM SUlTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurity K and valproic acid is at least 2.0.

UMITS

Using the chromatogram obtained with solution (3») calculate
the ratio of the area of the peak due to valproic acid to the
area of the peak due to the internal standard (R).

In the chromatogram obtained with solution (2):
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the ratio of the area of the peak due to impurity K to the
area of the peak due to the internal standard is not greater
than 2R (0.2%);

the ratio of the area of any secondary peak to the area of the
peak due to the internal standard is not greater than R
(0.1 %);

the ratio of the sum of the areas of any secondary peaks to the
area of the peak due to the internal standard is not greater
than 4R (0.4%).

Disregard any peak where the ratio of the area of any peak to
me area of me peak due to the internal standard is not
greater than half of R (0.05%) and any peak eluting after
30 minutes.

ASSAY
Carry out the method for liljuid chromarography,
Appendix III D using the following solutions.

Solution A: Dissolve 6.8 g of potassimn dihydrogen
orthophosphate in 1000 mL of waterand adjust to pH 6.8 with
0.2M sodium hydroxide.
(I) Weigh and powder 20 tablets. Shake with the aid of
ultrasound a quantity of the powdered tablets containing
0.5 g of Sodium Valproate with 50 mL of acetonitrile RI.
Add 100 mL of solution A and mix further with the aid of
ultrasound. Dilute the solution to 200 mL and filter (a 0.2
Jim nylon syringe filter is suitable). Dilute 1 volume of this
solution (0 5 volumes with solution A.
(2) Mix with the aid of ultrasound 50 mg of sodium
valproate BPCRS with 5 mL of acetonitrile RI. Add 10 mL of
solution A and mix further with the aid of ultrasound. Dilute
the resulting solution to 100 mL with solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with base-deactiuated end-eapped oetodeey/silyl silica gelfor
chromalography (5 urn) (Hypersil BDS CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 25'.

(e) Use a detection wavelength of 210 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

50 volumes of auumitrite Rl and 50 volumes of a solution
prepared by dissolving 1.56 g of sodium dihydrogen
orthophosphate in 1000 mL of waterand adjusting the pH to
2.3 with arthophosphorie acid.
When the chromatograms are recorded under the prescribed
conditions the retention time of sodium valproate is about
8 minutes.

DETERMINATION OF CONTENT

Calculate the content of C.H,,NaOz in the tablets using the
declared content of C.H15NaOz in sodium vaiproate BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Sodium Valproate.
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Somatropin Injection
Action and use
Growth hormone

DEFINITION
Sornatropin Injection is a sterile solution of somatropin in a
suitable liquid. It is prepared by dissolving Somatropin for
Injection in the liquid stated on me label.

The ~'niection complies withthe requirements statedunder
Parenteral Preparations.

STORAGE
Somatropin Injection should be used within the period
recommended by the manufacturer when prepared and
stored strictly in accordance with the manufacturer's
instructions.

Somatropin Solution for Injection
(Ph. Bur. monograph 2370)

FPTIPLSRLE" DHAMLRAHRL HQLAFDT'rQE FEEIl,'rIPKEQ

!<'I'SFLQNPQT SLCFSESIPT PSNREETQQI< SNLELLRISL

LLIQSWLEPV QFLRSVFANS LV'I'GASDSNV 'rDLLI<OLEEG

IQTLMGRLED GSPRTGQIFI< QTYSKFDTNS HNDDIl,LLi<NY
~

GLLYCFRKDH DKVETFLRIV QCRSVEGSCG F
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Action and use
Growth hormone,

PhE" _

DEFINITION
Sterile preparation of a protein having the structure
(191 amino-acid residues) of the major component of growth
hormone produced by the human pituitary.

Content
90.0 per cent [0 110.0 per cent of the amount of somatropin
stated on the label.

By convention, for the purpose of labelling scmatropin
preparations, 1 mg of anhydrous sornatropin
(c.,ooHl52aNZ620300S,) is equivalent to 3.0 ill of biological
activity.

PRODUCTION
Somatropin solution for injection is prepared either from
Somarropin (0951) or from Somaoopin cancentrated solution
(0950).

CHARACTERS
Appearance
Colourless solution.

IDENTIFICATION
A. Examine the chromatograms obtained in the test for
related proteins.

Results The principal peak in the chromatogram obtained
with the test solution is similar in retention time and size [0

the principal peak in the chromatogram obtained with
reference solution (a).

B. Examine the chromatograms obtained in the assay.

Results The principal peak in the chromatogram obtained
with the test solution is similar in retention time and size Co
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the principal peak in the chromatogram obtained with
reference solution (a).

TESTS
Related proteins
(excluding deamidated forms). Liquid chromatography
(2.2.29): use the normalisation procedure. Maintain the
solutions at 2-8 °C and usewithin 24 h.
SolulUm A Dilute 5 ~L of strong hydrogen peroxide soluoon R
to 100 mL with waterfor chromawgraphy R.
Test solution Dilute the preparation to he examined with an
appropriate buffer, for example 0.025 M phosphate buffer
solution pH 7.0 R, to obtain a concentration of 1.6 mg/ml.,

Reference solution (a) Dissolve the contents of a vial of
somauopin CRS in walerfor chromatography R to obtain a
concentration of 1.6 mg/ml.,

Reference solution (b) Dissolve the contents of a vial of
somatropin CRS in solution A to obtain a concentration of
1.6 mglmL. Allow to stand for 1-7 days to obtain a sufficient
amount of sulfoxide forms.

Column:
- size: 1= 0.25 m, 0 == 4.0 mm;
- stationary phase: octade<ylsilyl silica gelfor chromawgraphy R

(7 urn) with a pore size of 100 nm;
- temperature: 45 "C.

Mobile phase:
- mobile phase A: dissolve 82.6 g of ammonium sulfate Rand

34.5 g of sodium dihydrogen phospha" monohydrate R in
2950 mL of waterfor chromawgraphy R; add 25.0 mL of
perchlotic acid R, 20qO mL of atewnitrile for
chromatography Rand dilute to 5000 mL with wa,.r for
chromatography R;

- mobile phase B: to 4000 mL of atewnitrile for
chromatography R add 1000 mL of waterfor
chromawgraphy R;

Time Mobile phase A Mobile phase B
(mIn) (per cent VIP) (per cent 11m
0-60 77 -> 72 23 ..... 28

60-61 72_77 28 ..... 23
61-72 77 23

Flow rate 1.0 mUmin.
Detection Spectrophotometer at 2]5 nm.

Injection 20 ~L.

Relativeretention With reference to somatropin (retention
time =about 40 min): [MetO'25]somatropin (double
peak) =about 0.40; [Il-Asp'07]somatropin =about 0.78;
[MetOH]somatropin =about 0.91; 130,131
anhydrosomatropin = about 1.27; [seco-1301131]
somatropin =about 1.31.

If necessary, adjust the percentage of mobile phase B in the
gradient so rhar me main peak elutes at about 40 min.

System suitability Reference solution (b):
- peak-to-wlley ratio: minimum 2.0, where Hp =height

above the baseline of the peak due to [MetO"]
somatropin and H; = height above the baseline of the
lowest point of the curve separating this peak from the
peak due to somatropin.

Limit:
- total: maximum 10 per cent.

Somatropin Preparations 111-1365

Dimer and'related substances of higher molecular
mass
Size-exclusion chromatography (2.2.30); use the
normalisationprocedure.

Testsolution Dilute the preparation to be examined with
0.025 M phosphate buffer solution pH 7.0 R to obtain a
concentration of 1.0 mw'mL.
Reference solution (a) Dissolve the contents of a vial of
somatropm CRS in 0.025 M phospha,. buffer solution pH 7.0 R
and dilute with the same solution to obtain a concentration
of 1.0 mg/mL.

Reference solution (b) Place a vial of somanopin CRS in an
oven at 50°C for a period sufficient to generate 1-2 per cent
of dimer (typicaUy 12-24 h). Dissolve its contents in 0.025 M
phosphate bll!fer solulUm pH 7.0 R and dilute with the same
solution lO obtain a concentration of 1.0 rng'ml..

Column:
- size: 1= 0.30 m, 0 =7.8 mm;
- stationary phase: hydrophl1ic silica gelfor chromatography R

of a grade suitable for fractionation of globular proteins in
the relative molecular mass range of 5000 to 150 000.

Mobile phase 2-propanol R, 0.063 M phosphate buffer solution
pH 7.0 R (3:97 VIJI); filter and degas.

FWw ra" 0.6 mUmin.

Detection Spectrophotometer at 214 run.

Inj«tion 20 J1L of the test solution and reference
solution (b).

Relativeretention With reference to somatropin monomer
(retention time = 12 min to 17 min); related substances of
higher molecular mass =about 0.65; somerropin
dimer =about 0.9.

Sysmn suitability Reference solution (b):
- peak-w-'Oalley ratio: minimum 2.5, where Hp = height

above the baseline of the peak due to the dimer and
H; =height above the baseline of the lowest point of the
curve separating this peak from the peak due to the
monomer.

Lim;t:
- sum of the areas of thepeaks with retention times less than

that of theprincipal peak: maximum 4.0 per cent.

Deamidated forms
Capillary electrophoresis (2.2.47).

Testsolution Dilute the preparation to be examined to
obtain a concentration of 1 mg/mL.

Reference solution Dissolve the contents of a vial of
somalropin CRS in water for chromatography R and dilute with
the same solvent to obtain a concentration of I mglmL.

Capillary:
- maleno/: uncoated fused silica;
- size: effective length =at least 70 cm, 0 =50 um.
Temperature 30 'C.
CZE buffer 13.2 gIL solution of ammonium phospha"R
adjusted to pH 6.0 with phosphoric acid R and filtered.

Detection Spectrophotometer at 200 om.
Autosampler Set at 8°C.

Preconditioning of the capillary Rinse with J M sodium
hydroxide for 20 min, with wa"r for chromawgraphy R for
IO min and with the CZE buffer for 20 min.

Between-nm rinsing Rinse with 0.11\1sodium hydroxide for
2 min and with the CZE buffer for 6 min.

NOTE: rinsing times m~ beadapted according w the length of
the capt7Jary and theequipment used.
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Injection Test solution and reference solution; under
pressure or vacuum, using the following sequence: sample
injection for at least 3 s then CZE buffer injection for I s.

The injection time and pressure may be adapted in order to
meet the system suitability criteria.

Migration Apply a field strength of217 V/cm (20 kV for
capillaries of 92 cm total length) for 80 min, using CZE
buffer as the electrolyte in both buffer reservoirs,

Re/atwemigration Wirh reference to somatropin: deamidated
forms =1.02 to 1.11.

System suitability Reference solution:
- the electropherogram obtained is similar to the

electropherogram supplied with somatropin CRS; 2 peaks
(II> 12) ehitlng prior to the principal peak and at least 2
peaks (13, 4J eluting after the principal peak are clearly
visible.

NOTE: peak 12 corresponds to the cleaved form and peak 1.
corresponds to the deamidald forms, elutedas a doublet.
Limit:
- deamidated forms: maximum 20 per cent of the total area

of the peaks.

ASSAY
Size-exclusion chromatography (2.2.30) as described in the
test for dimer and related substances of higher molecular
mass with the following modification.

Injection Test solution and reference solution (a).

Calculate the content ofsomatropin (C~1528N2620~1)
taking into account the assigned content of
C,90H152aN2620300S, in somauopin GRS.

STORAGE
In a sterile, airtight, tamper-evident container, protected from
light, at a temperature of 2 °C to 8 °C.
_____________________ PhE"

Somatropin for Injection
(Ph. Eur. monograph 0952)

FE'TIE'LSRLF ONAMLRAHRL HQLAFDTYQE FEEAYIPKEQ

KYSFLQNPQT SLCFSESIPT PSNREETOQK SNLELLRISL

LLIQSHLEPV QFLRSVFAHS LVYGASDSNV YDLLKDLEEG

IOTLMGRLED GSPRTGQIFK QTYSKFDTNS HNDDALLI<NY
~

GLLYCFRKDH DKVETFLRIV QCRSVEGSCG F

c.,.,H",.N2620,..8,
PhE" _

DEFINTI:ION
Freeze-dried, sterile preparation of a protein having the
structure (191 amino-acid residues) of the major component
of growth hormone produced by the human pituitary.

Content
89.0 per cent to 105.0 per cent of the amount of sornatropin
stated on the label.

By convention, for the purpose of labelling somatropin
preparations, 1 mg of anhydrous somatropin
(C.90H152aN2620300S-r) is equivalent to 3.0 IU of biological
activity.

Somatropin for injection complies with the requirements of
the monograph Parenteral preparations (0520).

2022

PRODUCTION'
Somatropin for injection is prepared either from Somatropin
(095i) or from Somanopin concentrated solution (0950), or by
a method based on recombinant DNA (rONA) technology in
which the injectable preparation is produced without the
isolation of an intermediate solid or liquid bulk. In the latter
case, during the course of product development, it must be
demonstrated that the manufacturing process produces a
product having a biological activity of not less than
2.5 IU/mg, using a validated bioassay based on growth
promotion and approved by the competent authority.
The purified preparation, to which buffers and stabilisers
may be added, is filtered through a bacteria-retentive filter,
aseptically distributed in sterile containers of glass type I
(3.2.1) and freeze-dried. The containers are immediately
sealed so as to exclude microbial contamination and
moisture.

Somatropin for injection complies with the following
additional requirements.

Host-cell-derived protelns
The limit is approved by the competent authority.

Host-cell- and vector-derived DNA
The limit is approved by the competent authority.

J.l7here somatropin for injection ispreparedfrom Somatropin
(0951) orfrom Somatropin concentrated solution (0950),
compliance with the requirements for hou-all-detioed proteins,
host-<e/I- and fJe<tor-derived DNA, identification testA,
identification testC and charged variants neednot bereamfirmed
l(y the manufacturer donng subsequent produaion of somatropin
for injection.

CHARACTERS
Appearance
White or almost white powder.

IDENTIFICATION
A. Capillary electrophoresis (2.2.47) as described in the test
for charged variants with the following modifications.

Inj«tion Test solution (b); under pressure or vacuum, using
the following sequence: sample injection for at least 3 s then
CZE buffer injection for 1 s.

Results In the electropherograrn obtained, only 1 principal
peak, corresponding to acmarrcpin, is detected: no doubling
of this peak is observed.

B. Examine the chromatograms obtained in the test for
related proteins.

Results The principal peak in the chromatogram obtained
with the test solution is similar in retention time and size to .
the principal peak in the chromatogram obtained with the
reference solution.

C. Peptide mapping (2.2.55).

SELECTIVE eLBA VAGE OF THE PEPTIDE BONDS

Test soluIUm Prepare a solution of me substance to be
examined in 0.05 M Iris-hydrochloride buffersolution pH 7.5 R
to obtain a solution containing 2.0 mwmL of somatropin and
transfer about 1.0 mL to a tube made from a suitable
material such as polypropylene. Prepare a I rng/ml, solution
of trypsin for peptide mapping R in 0.05 M tris-hydrochloride
buffersolution pH 7.5 R and add 30 ~L to the solution of the
substance to be examined. Cap me tube and place in a
water-bath at 37 °C for 4 h. Remove from me water-bath
and stop me reaction immediately, for example by freezing.
If analysed immediately using an automatic injector, maintain
at 2-8 -c,
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F/Qw rale 1 mUmin.
Detection Spectrophotometer at 2J4 run.

Injection 100 ~L.

System suitab,1,iy The chromatogram obtained with the
reference solutionis qualitatively similar to the chromatogram
of sornatropin digestsupplied with somatropin CRS.
Results The profile of the chromatogram obtained with the
test solution corresponds lO that of the chromatogram
obtained with the reference solution.
D. Examine the chromatograms obtained in the assay.
Results The principal peak in the chromatogram obtained
with the test solutionis similarin retention time and size to
the principal peakin the chromatogram obtained with the
reference solution.

Reference solution Prepare at the same time and in the same
manner as for the test solution, but using somatropin CRS
instead of the substance [0 be examined.
CHROMATOGRAPHIC SEPARATION Liquid chromatography
(2.2.29).

Column:
~ size: 1= 0.25 m, 0 = 4.6 mm;
- stationary phase: octy/silyl silica gelfor chromaUJgraphy R

(5-10 urn) with a pore size of 30 run;
- temperature: 30 °C.

Mobile phase:
- mobile phase A: dilute 1 mL of trijluoroocetic acidR to

1000 mL with waterfor chromatography R;
- mobile phase E: to 100 mL of waterfor

chromaUJgraphy R add 1 mL of trijluoroacetic acid R
and dilute to 1000 mL with aceumim"le RJ;

TESTS
Related proteins
liquid chromatography (2.2.29): use the normalisation
procedure. Maintain thesolutions at 2-8 °G and usewithin
24 h. If an automatic injector is used) maintain at 2-8 °G.

Test solution Prepare a solution of the substance to be
examined in 0.05 M tris-hydrochloride buffer solution pH 7.5 R,
containing 2.0 mgfmLof somatropin.
Reference solution Prepare a solution of somatropin GRS in
0.05 M Iris-hydrochloride buffersolution pH 7.5 R, containing
2.0 mg/mL of somatropin.

Resolution solution Dissolve me contents of a vial of
sl»1tatropinldesamidosomatropin resolution mixture GRS in
0.05 M Iris-hydrochloride buffersolution pH 7.5 R to obtain a
concentration of 2 mgfmL of somatropin.
Column:
- size: 1;;;; 0.25 m, 12) = 4.6 mm;
- stationary phase: end-capped buty/silyl silica gelfor

chromaUJgraphy R (5 urn) with a pore size of 30 run;
a silica saturation column is placed between the pump
and the injector valve;

- temperature: 45 °C.
Mobile phase propanol R, 0.05 M Iris-hydrochloride buffer
solution pH 7.5 R (29:71 VIV).

Flawrate 0.5 mUmin.

Time
(min)

0-20

20·40

40· 65
65,- 70

MobUe phase A
(per cent pm

100 80

80 75

75 -> 50

50 ..... 20

Moblle phase B
(per cent V/J?

0 20

20 25

25 50

50 80

Detection Spectrophotometer at 220 run.
Precond'iioning of the column Rinse with 200-500 mL of a
0.1 per cent VIVsolution of tnjlu01"OClatic add R in a
50 per cent VIVsolution of acetonitrile R; repeat as necessary,
to improve column performance.

Injection 20 ~L.

Relative retention Withreference to somatropin (retention
time = about 33 min; ifnecessary adjust the concentration of
propanol R in the mobile phase):
desamidosomatropin = about 0.85.
System suirobiJity Resolution solution:
- resolution: minimum 1.0 between the peaks due to

desamidosomatropin and somatropin;
- symmetry factor. 0.9 to 1.8 for me peakdue to somatropin.

Limit:
- lO/al: maximum 13.0 per cent.

Dlmer and related substances of higher molecular
mass
Size-exclusion chromatography (2.2.30): use the
normalisation procedure.
Testsolution Prepare a solution of the substance to be
examined in 0.025 M phosphate buffer solution pH 7.0 R,
containing 1.0 mgfmLof somatropin.
Reference $olution Dissolve the contentsof a vialof
somattopm CRS in 0.025 M phosphate buffer solution pH 7.0 R
and dilute with the same solution to obtaina concentration
of 1.0 mg/mL.

Resolution solution Place I vial of somatropin GRS in an oven
at 50°C for a period sufficient to generate 1-2 per cent of
dimer (typicaUy 12-24 h). Dissolve its contents in 0.025 M
phosphate buffersolution pH 7.0 R and dilute with the same
solution to obtain a concentration of 1.0 mglmL.
Column:
- size: 1= 0.30 m, 0 = 7.8 mm;
- stationary phase: hydrophilic silica gelfor chromatography R

of a gradesuitable for fractionation of globular proteins in
the relative molecular mass range of 5000 to 150 000.

Mobile phase 2-propanol R, 0.063 M phosphate buffer solution
pH 7.0 R (3:97 VIV); filter and degas.

Flow rote 0.6 mUmin.

Detection Spectrophotometer at 214 nm.
Injection 20~.

RelllI.ive retention Withreference to somatropin monomer
(retention time = 12 min to 17 min): related substances of
higher molecular mass = about 0.65; somatropin
dimer = about 0.9.

System suitability Resolution solution:
- peak-lO-"Va/ley rouo: minimum 2.5, where HI' = height

above the baselineof the peakdue to the dimerand
H" = height above the baseline of me lowestpoint of the
curveseparating this peakfrom the peakdue to the
monomer.

Limit:
- sum of the peakswith retention times less than that of the

principal peak: maximum 6.0 per cent.

Charged variants
Capillary electrophoresis (2.2.47).

Testsolution (a) Prepare a solution of the substance to be
examinedcontaining 1 mg/mL of somatropia.

Test solution (b) Mix equal volumes of test solution (a) and
the reference solution.
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Reference solution Dissolve the contents of a vial of
somatropin CRS in waterR and dilute with the same solvent
to obtain a concentration of 1 mg/ml.,

Capillary:
- material: uncoated fused silica;
- size: effective length =at least 70 em, 0 = 50 11m.
Temperature 30°C.

CZB buffer 13.2 gIL solution of ammonium plwsplMre R
adjusted to pH 6.0 with phosplwn"c acidR and filtered.

Detection Spectrophotometer at 200 nm.

Set the aurosampler to store the samples at 4 °C during analysis.
Preconditioning of the capillary Rinsewith 1 M sodium
hydroxide for 20 min, with waterR for 10 min and with
the CZE bufTer for 20 min.

Between-ron rinSJ."g Rinse with 0.1 kI sodiumhydroxide for
2 min and with the CZE buffer for 6 min.

Note: rinsing times may beadaptedaccording to the lengthof the
capillary and the equipment used.

Injection Test solution (a) and the reference solution; under
pressure or vacuum) using the following sequence: sample
injection for at least 3 s then CZE buffer injection for 1 s.

The injection time and pressure may be adapted in order to
meet the system suitability criteria.

Migration Apply a field strength of 217 Wcm (20 kV for
capillaries of 92 em rotallength) for 80 min, using CZE
buffer as me electrolyte in both buffer reservoirs,
Relative migramm With reference to somauopin: deamidated
forms = 1.02 to 1.11.

Systemsuitability Reference solution:
- me elecrropherogram obtained is similar to me

electropherogram of somatropin supplied with
somatropin CRS; 2 peaks (Ih 12) eluting prior to the
principal peak and at least 2 peaks (13'LV eluring after the
principal peak are clearly visible.

Nore: peak /2 corresponds to the cleaved form and peak /.
corresponds to .he d..midatedfonus, eluring as a doublet.

Limiu:
- deamidaudfcrms: maximwn 6.5 per cent;
-any otherimpurity: for each impurity, maximum

2.0 per cent;
- total: maximum 11.5 per cent.

Water (2.5.32)
Maximum 3.0 per cent, unless otherwise justified and
authorised.

Bacterial endotoxin. (2.6.14)
Less than 5 IV/mg.

ASSAY
Size-exclusion chromatography (2.2.30) as described in the
test for dimer and related substances of higher molecular
mass.

Calculate the content of somatropin (~oHI528N2620300S7)

from the declared content of C99oHI528N2620JOOS7 in
somatropin CRS.

STORAGE
In a sterile, airtight, tamper-evident container, at a
temperature of 2 "C to 8°C.

LABELLING
The label stares:
- me content of somatropin in the container, in milligrams;
- the composition and volume of the liquid to be added for

reconstitution;
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- the time within which the reconstituted solution shall be
used and the storage conditions during this period;

- the name and quantity of any excipient;
- the storage temperature;
- that the preparation shall not be shaken during

reconstitution.
_____________________ ""Em

Sorafenib Tablets
(ph. Eur. monograph 30ZZ)

Action and use
Inhibitor of muJt.iple tyrosine kinases; antineoplastic.

""Em _

DEFINITION
Tablets containing Sorajenib tori/ate (2931), for human use.

They comply with .he monograph Tablets (0478) and the
following additional requirements.

Content
95.0 per cent to 105.0 per cent of the content ofsorafenib
(C"HI6CIF3N.0 3) stated on the label.

IDENTIFICATION
A. Record the UV spectrum of the principal peak in the
chromatograms obtained with the solutions used in the assay.
with a diode array detector in the range of 210-400 run.

Results The UV spectrum of the principal peak in the
chromatogram obtained with the test solution is similar to
the UV spectrum of the principal peak in the chromatogram
obtained with reference solution (a).

B. Examine the chromatograms obtained in the assay.

Results The principal peak. in the chromatogram obtained
with the test solution is similar in retention time and size to
the principal peak in the chromatogram obtained with
reference solution (a).

TESTS
Related substances
Liquid chromatography (2.2.29).

Solution A Dissolve 1.0 g of potassium dihydrogen
phosphare R in 900 mL of waw for chromatography R. Adjust
to pH 2.4 with phosphoric acid R and dilute to 1000 mL with
waterfor chromatography R.
Solvent mixture waterR previously adjusted to pH 2.4 with
phosphotic acidR, mobile phase B (25:75 VII').

Testsohuion Cut 5 tablets and place me cut tablets in a
flask. Add 150 mL of the solvent mixture and shake
mechanically for not less than 1 h until disintegration and
dispersion are complete. Dilute to 250.0 ml., shake and
sonicate for 30 min. Centrifuge for 5 min or filter. Dilute
2.0 mL of the clear supernatant or filtrate to 50.0 mL with
the solvent mixture to obtain a concentration of sorafenib of
0.16 mgimL.

Reference solution (a) Dissolve 22.0 mg of sorafenib
tosilate CRS in the solvent mixture using sonication and .
dilute to 100.0 mL with the solvent mixture.

Reference solution (b) Dilute 1.0 mL of the test solution to
100.0 mL with the solvent mixture. Dilute 2.0 mL of this
solution to 10.0 mL with the solvent mixture.

Reference solution (e) Dissolve 2 mg of sorafenib
impurityH CRS in 100 mL of the solvent mixture using
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sonication. Dilute I mL of the solution to 50 mL with the
test solution.

Reference solution (d) Dissolve 4 mg of 50rafenib for peak
identification CRS (containing impurities A and D) in the
solvent mixture and dilute to 20 mL with the solvent
mixture.

Column:
- size: I:::; 0.10 m, Q) =4.6 mm,
- stationaryphase; end-capped octadecy/si(yl silica gelfor

chromawgraphy R (3.5 urn);
- temperature: 40 "C.

Mobile phase:
- mobile phaseA: anhydrous ethanolR, acetonitrile for

chromatography R, solution A (16:24:60 VIVIV);
- mobile phaseB: anhydrous ethanol R, aceconitrile for

chromatography R (40;60 VIJI);

Time Mobile phase A MobUe phase B
(min) (per cent JlA? (per cent I'M

0·2 100 0

2 - 14 100 ..... 33 0-+67

Flow rate 1.5 mUmin.

Dettxlio,j· Spectrophotometer at 235 run.

Inj«tion 10 J.lL of the test solution and reference
solutions (b), (c) and (d).

Identification of jmpun"lw Use me chromatogram obtained
with reference solution (c) to identify the peak due to
impurity Hi use the chromatogram obtained with reference
solution (d) to identify· the peak due to impurity D.

Relau've retention With reference to sorafenib (retention
time =about 9 min): toluenesulfonic acid =about 0.1;
impurity D =about 0.46; impurity H =about 0.97.

System suitability Reference solution (c);
- resolution: minimum 1.5 between the peaks due to

impurity H and sorafenib.

Calculation 0/percentage contents:
- for each impurity, use the concentration of sorafenib in

reference solution (b).

Limits:
- unspecified impun",ies: for each impurity, maximwn

0.2 per cent;
- total: maximum 0.5 per cent;
- reponing threshold: 0.1 per cent; disregard the peaks due to

toluenesulfonic acid and impurity D.

Dissolution (2.9.3, ApparaUlS 2)
The tablets comply with the test and the acceptance oiteiion
described below, unless otherwise justified and authorised.
Dissofution medium 10.0 gIL solution of sodium laurilsu/fate R
in a 10.3 gIL solution of hydrochloric acidR. Use 900 mL of
the medium.

Rotation speed 100 rlmin.

Time 15 min.

Analysis Ultraviolet and visible absorption
spectrophotometry (2.2.25), using a path length of I mm.

Test solutions Samples withdrawn from the dissolution vessel
and filtered.

Reference solution Dissolve 30.0 mg of soraftnib tosilate CRS
in 2.5 mL of methanolR and dilute to 100.0 mL with the
dissolution medium.

Sorafenib Preparations 111-1369

When the test is carried out off-line, the solutions may be
diluted according to the path length of the cell (e.g. for a
path length of I em, In-fold dilution for 200 rng tablets)"

Measure the absorbance of the solutions at 280 nm.

Calculate the amount of dissolved sorafenib
(C;nH16CIF3N403), expressed as a percentage of the content
stated on the label, taking into account the assigned content
of sora/enib tosikue CRS and applying a conversion factor of
0.7297.

Acuptance criterion:
- Q = 75 per cent after 15 min.

ASSAY
liquid chromatography (2.2.29) as described in the test for
related substances with the following modifications.

Injection Test solution and reference solution (a).

·Systemsuitabt"/iry Reference solution (a):
- repullabilir:y: maximum relative standard deviation of

1.5 per cent determined 90 6 injections.

Calculate the percentage content of sorafenib
(C2IH16CIF~403) taking into account the assigned content
of soraftnib tosilate CRS and applying a conversion factor of
0.7297.

IMPURITIES
Otherdetectable impun"ties (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph): A.J C, DJ E} F, G, H.

H,N~ ('~

~O~~'C'"
o

A. 4-(4-aminophenoxy)-N-methylpyridine-2-carboxamide,

("yNH'
ay

CF,

C.4-cWoro-3-(trilluoromethyl)ani1ine,

D. propan-2-yl [4-[[2-(methylcarbamoyl)pyridin-4-yl)oxy]
phenyl]carbamate,

E. 4,4'-[carbonylbis(azanediyJ.4,I-phenyleneoxy»)bis(N
methylpyridine-z-carboxamide),

F. N-methyl-4-[4-[[[3-(triIluoromethyl)phenyI)
carbamoyl]amino]phenoxy]pyridine-2-carboxamide,
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G. ethyl [4-cWoro-3-(trifluoromethyl)phenyl]carbamate,

H. 4-[4-[[[2-cWoro-3-(trifluoromethyl)phenyl]
carbamoyl]amino]phenoKY]-N-methylpyridine-2
carboxamide.

___________________ PhE'"

Sotalol Injection
Action and use
Beta-adrenocepror antagonist; class II and class ill
antiarrhythmic.

DEFINITION
Sotalol Injectionis a sterilesolution of Sotelol Hydrochloride
in Water for Injections.
The injection complies with the reqairemems statedunder
Parenural Prepototions and with the following requirements.

Content of sotaIoi hydrochloride, C"H,oN,O,S,HCI
95.0 (0 I05.0% of the stated amount.

CHARACTERISTICS
A clear, colourless solution.

IDENTIFICATION
A. The lightabsorption, Appendix II B, in the range 230 (0

350 run, of the final solution obtained in the Assay exhibitsa
maximum only at 249 nm.
B. Carry out the method for thin-Jayer chromatography,
Appendix ill A, using the following solutions.

(1) Dilute the injection with water to produce a solution
containing 0.2% wlv of Sotalol Hydrochloride.
(2) 0.2% wlv of sondol hydrochlmide BPCRS in waler.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelGF254·

(b) Use the mobile phase as described below in a tank
saturated with ammonia vapour.
(c) Apply 2 ~L of each solution.

(d) Develop the plate to 10 em,

(e) After removal of the plate,d.ty it in a current of airforat
least 5 minutes and examine under ultraviolet light (254 nm).

MOBILE PHASE

30 volumes of methanol and 70 volumes of chloroform.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in position and colour to thatin the
chromatogram obtained with solution (2).

TESTS
Acidity
pH, 4.0 to 5.5, Appendix V L.
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Related substances
Carry out the method for liquidchromawgraphy,
"A...ppendix ill D, using the following solutions.
(1) Dilute the injectionwith the mobile phase to produce a
solution containing 0.2% wlv of Soralol Hydrochloride.

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase. Dilute 3 volumes of thissolution to
10 volumes with the mobile phase.
(3) 0.0008% wlv of 4'-(2-isopropylaminoerhyl)
methanesulfonanilide hydrochloride BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 em x 4.6 mm) packed
with end-capped oClo4ecylsiJyl ,iii«< gelfor chromatography
(10 urn) (Spherisorb ODS 2 is suitable).

(b) Use isocraticelution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of 228 nm.

(I) Inject 20 1'1- of each solution.

MOBILB PHASB

210 volumes of acetonitrile and 790 volumes of a 0.2% wlv
solution of sodium oCUJnesuljonate, adjusted to pH 3.0 with
orthophosphoric acid.

LIMITS

In the chromatogram obtained with solution (1):

the areaof any peakcorresponding [0 4'_(2_
isopropylaminoethyl)methanesulfonanilide is not greater than
the area of the principal peak in the chromatogram obtained
with solution (3) (0.4%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.3%);

the sum of the areasof any secondary peaks is not greater than
1.65 times the area of the principal peak in the
chsomatogram obtained with solution (2) (0.5%).

ASSAY
Dilute a volume of the injection containing 20 mg of Sotalol
Hydrochloride to 100 mL with water. To 10 mL of this
solution add 20 mL of 1M sodium hydroxide and sufficient
water to produce 200 mL. Measure the absorbance of the
resulting solution at the maximum at 249 run,
AppendixII B) using O.lM sodium hydroxide in the reference
cell. Calculate the content of C"H20N20,S,HCI taking 480
as the value of A(l %, 1 cm) at the maximum at 249 om.

Sotalol Tablets
Action and use
Beta-adrenocepror antagonist; class II and class III
antiarrhythmic.

DEFINITION
Sotalol Tablets contain Sotalol Hydrochloride.

The tablets comply with the requirements statedunder Tablets and
wiJh thefollowing requirements."

Content of sotalol hydrochloride, C"H,oN,03S,HCI
95.0 to 105.0% of the stated amount.
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803().76-0

97281-47-5

(Ph. Bur. monograph 2316)

Soya lecithins

Soya phosphatidylcholines
f'OEv _

Solubility
Practically insoluble in water, slightly solublein ethanol
(96 per cent) and in heptane.

IDENTIFICATION
Carryout either testA or testB. If N-acyl
phosphatidylethano/amine isnot deteaed with test A orBJ cany
out test C.
A. Thin-layer chromatography (2.2.27).

Test solution Dissolve 25 mg of the substance to be
examined in methanol R and dilute to 50.0 mL with the same
solvent.
Reference solution (a) Dissolve 10 mg of
phosphalidylelhanolamine from sorya bean CRS in methanol R
and dilute to 10.0 mL with the same solvent.
Reference solution (b) Dissolve 20 mg of
(ysophosphalidyleholine from sorya bean CRS and 20 mg of
N-acyl-phosphatidylelhanolamine from sorya bean CRS in
methanol R and dilute to 20.0 mL with the same solvent.
Reference solution (c) Dissolve 15 mg of phosphandykholine
from soya bean CRS in methanol R, add 3 mL of reference

the sum of the areas of any secondary peaks is not more than
1.65 times the area of the principal peakin the
chromatogr-am obtainedwithsolution (2) (0.5%).

ASSAY
Weigh and powder20 tablets. Shake a quantity of the
powdered tablets containing 50 mg of Sotalol Hydsochloride
with 175 mL of water for 15 minutes, add sufficient water to
produce 250 mL and centrifuge. To 10 mL of the
supernatant liquid add 20 mL of 1Msodium hydroxide and
sufficient water to produce 200 rn.L Measure the absorbance
of the resulting solution at the maximum at 249 om,
Appendix II BJ using O.IM sodium hydroxide in the reference
cell. Calculate the content of C12HwN,OJS,HCI taking 480
as the value of A(l %, 1 cm) at the maximum at 249 nm.

STORAGE
Sotalol Tablets should be protected from light.

DEFINITION
Mixture of natural phospholipids of soya, and fractions
thereof for injection. A suitable stabiliser such as
a-tocopherol may be added.

Content
- phosphatidykhoh'ne: minimum 60.0 per cent (anhydsous

substance);
- phosphatidylelhano/amine: maximum 12.0 per cent

{anhydrous substance);
- (ysophosphatidykholine: maximum 4.0 per cent (anhydrous

substance).

CHARACTERS
Appearance
Lightyellow or brownish, porous agglomerates or waxy solid
mass.

Soya Phospholipids for Injection

IDENTIFICATION
A. The lightabsorption, Appendix II B, in the range 230 to
350 mil, of the final solution obtainedin the Assay exhibitsa
maximum only at 249 om.

B. Carry out the method for thin-layer chromatography,
Appendixill A, using me following 'solutions.
(I) Shake a quantity of the powdered tablets containing
50 mg of Sotalol Hydsochloride with 25 mL of methanol for
15 minutes, centrifuge and use the supernatant liquid.
(2) 0.2% wlv of sOla/ol hydrochloride BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silicagel GF2S4'

(h) Use the mobile phase as described below in a tank
saturated with ammonia vapour.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 10 em.

(e) After removal of the plate, dry ir in a current of airfor at
least 5 minutesand examine underultraviolet light (254 nrn).

MOBILE PHASE

30 volumes of methanol and 70 volumes of chlorotorm.

CONFIRMATION

The pririclpal spot in the chromatogram obtained with
solution (b corresponds in position, size and intensity to that
in the chromatogram obtainedwith solution (2).

Related substances
Carty out the method for liquidchromatography,
Appendix ill DJ using the following solutions.
(I) Shake a quantity ofthe powdered tablets containing
50 mg of Sotalol Hydsochloride with 25 mL of the mobile
phase for 15 minutes, centrifuge and use the supernatant
liquid.

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase. Dilute 3 volumes of this solution to
10 volumes with the mobile phase.

(3) 0.0008% wlv of 4'-(2-isopropyiaminoelkyl)
mechanesulfonanilide hydrochloride BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 mm) packed
with end-capped ocradecylsi(yl silicagelfor chromarography
(10 um) (Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 228 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

210 volumes of a<etonitrile and 790 volumes of a 0.2% wlv
solution of sodium oaanesolfomue, adjusted to pH 3.0 with
orthophosphoric add.

UMITS

In the chromatogram obtainedwith solution (1):
the area of any peakcorresponding to 4'-(2
isopropylaminoethyl)methanesulfonanilide is not greater than
the area of the principal peak in the chromatogram obtained
with solution (3) (0.4%);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.3%);
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solution (a) and 1 mL of reference solution (b) and dilute to

50.0 mL with methanol R.
Plate TLC silica gelplate R (2-10 urn),

Mobile phase waterR~ methanol R, chloroform R
(4:25:65 VIV/V).

Application 4 tlL of the test solution and reference
solution (c), as slim bands.
Development Over 213 of the plate.

Detection Spray with copper sulfate ,oIution RI and heat at
170 ·C for 5-15 min; the phospholipids appear as brownish
grey bands.

Retardation foaon Lysophosphatidy1choline = about 0.15;
phosphatidylcholine =about 0.3;
phosphatidylethanolamine = about 0.6; N-acyl
phosphatidylethanolamine =about 0.8.

System suitability Reference solution (c):
- the chromatogram shows 4 clearly separated bands.

Results:
- the principal bandin the chromatogram obtained with

the test solution is similar in positionand colour to

the band due to phosphatidylcholine in the
chromatogram obtainedwith reference solution (e);

- the band due to N-acyl-phosphatidylethanolamine is
visible in the chromatogram obtained with the test
solution.

B. Liquid chromatography (2.2.29) as described in the assay
with the following modifications.

Injection Test solution and reference solution (h).

Identification ofpeaks Use·the chromatogram obtained with
reference solution (h) to identify the peakdue to N-acyl
phosphatidylethanolamine.

Relarive retention With reference to phosphatidylcholine
(retention time =about 9 min): N-acyl
phosphatidylethanolamine =about 0.2 (may be eluted as 1
or 2 peaks).

Results:
- the principal peak in the chromatogram obtained with

the test solution is due to phosphatidylcholine;
- the peak due to N-acyl-phosphatidylethanolamine in

the chromatogram obtainedwith the test solutionhas
a signal-to-noise ratio not less than3.

C. Composition of fatty acids (2.4.22, MelhodB). Use the
mixture of calibrating substances in Table 2.4.22.-3.

Composition of thefatt;y-acid fraction of the sub,wnce:
- linokicacid (CI8:2): 59 per cent to 71 per cent;
- palmitic acid(CI6:0): 10 per cent to 17 per cent;
- olei< acid (CI8:I): 6 per cent to 15 per cent;
- a-linolenic add (CI8:3): 4 per cent. t.o 9 per cent;
- stearic acid (CI8:0): 2 per cent to 5 per cent.

TESTS
Acid value (2.5.1)
Maximum 12.

Dissolve 2.00 g in 50 mL of a mixture of equal volumes of
ethanol (96 per cenlj R and etherR, previously neutralised
with O. I M potassium hydroxide, using 0.5 mL of
phenolphthalein solution RI as indicator.

Peroxide value (2.5.5, MethodA)
Maximum 5.

Titratewith 0.01 M sodium thiosulfate, determining the
end-point potentiometrically (2.2.20).

Iodine value (2.5.4, MelhodA)
Minimum 83.
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Free ratty acids
Thin-layer chromatography (2.2.27). Cany out the rest at room
iemperature.
Solvent mixture water R, heptane R, 2-propanol R
(8:40:50 VIV/V).

Test solution Dissolve 0.200 g of the substance to be
examined in the solvent. mixture and dilute to 10.0 mL with
the solvent mixture.
Reference ,oIution Dissolve 10.0 mg of olei< acidRand
10 mg of refined ,oya-bean oil R in the solvent mixture and
dilute 10 10.0 mL with the solvent mixture. Dilute 1.0 mL of
the solution to 10.0 mL with the solvent mixture.
Plate TLC silica gelplate R.
Mobile phase acetic acidR, ether R, heptane R
(1:30:70 VIV/V).

~ Applicalion 20 ~L.

Deoelopmem Over 2/3 of the plate.

Detection Spray with topper sulfate solution RI and heat at
170·C for 5-15 min.

Retardau'on faaon Oleic acid = about 0.3; soya-bean
oil = about 0.5.

System suitability Reference solution:
- the chromatogram shows 2 clearly separated spots,

Limit Any spot due to oleic acid is not more intense than
the corresponding spot in the chromatogram obtainedwith
the reference solution (0.5 per cent).

Waler (2.5.12)
Maximum 2.0 per cent, determined on 0.500-1.00 g.

Microbial contamination
TAMC: acceptance criterion 102 CFU/g (2.6.12).

Absence of Est:herichia coli(2.6.13).

Absence of SaimoneDa (2.6.13).

Bacterial endotoxin. (2.6.14, Me/hodA)
Less than 6 ill/g. The suitability of the method must be
verified and a risk assessment must be carried out according
to general chapter 5.1.10. Guideh"nes for using the testfor
bacterial endotoxins since the phospholipids can interfere with
the test.

ASSAY
Liquid chromatography (2.2.29).

Solvent mixture Mix 8 volumes of warer Rand 46 volumes
of 2-propanol R, then add 46 volumes of hexane R.
Test solution Dissolve 0.100 g of the substance to be
examined in the solvent mixture and dilute to 25.0 mL with
the solventmixture.
NOTE: if saturation of the peak due to phosphati4Ylcholine is
observed, theUSt soJutwn may be dilured Wlih thesolvent mixture
to quantifythiscompound.
Reference solution (aJ Dissolve 60 mg of phospkatidylcho/ine
fromsoya bean CRS in the solventmixture and dilute to
10.0 mL with the solventmixture.
Reference solutions (6J, (cJ, (dJ, (eJ, (fJ Dilute reference
solution (at) with the solvent mixture to obtain 5 reference
solutions, the concentrations of whichspan 60 per cent to
140 per cent of the expected content of phosphatidy1choline
in the test solution.
Reference solution (a,) Dissolve 40 mg of
phosphatidylethanolamine from S'!Ya bean CRS in the solvent
mixture and dilute to 10.0 mL with the solventmixture.
Reference solutions (6,), (c,), (d,), (e,), (f,) Dilute reference
solution (a2) with the solventmixture to obtain 5 reference
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solutions, the concentrations of which span 60 per cent to

140 pee cent of me expected content of
phosphatidylethanolamine in the test solution.
Reference ,oIution (a) Dissolve 40 mg of
Iy,ophosphatidylcholine from '<!Va bean CRS in the solvent
mixture and dilute to 10.0 mL with the solvent mixture.

Reference solutions (1).1, (c), (d), (e), (f) Dilute reference
solution (83) with me solvent mixture to obtain 5 reference
solutions, the concentrations of which span 60 per cent to
140 per cent of the expected content of
lysophosphatidy1choline in the test solution.
Reference solution (g) Mix 5 mL of reference solution (ai)
and 5 mL of reference solution (32)'
Reference sdution (h) Dissolve 5 mg of N-acyl
phosphatidylelhanolamine from soya bean CRS in me solvent
mixture and dilute to 50.0 mL with the solvent mixture.

Column:
- size: 1=0.125 m, 0 = 4.0 mm;
- stationary phase: diolsilica gelfor chromatography R (5 ~m);

- temperature: 55 "C.
Mobilephase:
- mobile phase A: mix 0.08 volumes of triethylamine R,

1.5 volumes of glacialacetic acid R, 17 volumes of
2-p"ipanol Rand 81.42 volumes of hexane R;

- mobile phaseB: mix 0.08 volumes of trielhylamine R,
1.5 volumes of glacialacetic acidR, 14 voJumes of water
for chromatography R and 84.42 volumes of 2-propanol R;

Time Mobile phase A Mobile phase B
(min) (per cent V/J1 (per cent VIJI)

0-2.0 95 5

2.0 - 7.0 95 --0 80 5 --0 20

7.0 - 10.5 80 --0 60 20 ....... 40

10.5 - 17.0 60 ....... 0 40 ....... 100
17.0 - 19.5 0 100

Flow rate 1.0 mUmin.

Detection Evaporative light-scattering detector; the following
settingshave been found to be suitable; if the detectorhas
different setting parameters, adjust thedetector settings so as
to comply with the systemsuitability criteria:
- carrier gas: nitrogen R;
- flow rate: 2.5 mUmin;
- evaporation temperature: 50°C.

Injection 20 JlL of the test solution and reference
solutions (b"",), (CI,2,')' (d"",), (er.as), (f,,2,,) and (g).

Identification ofpeaks Use the chromatograms obtained with
reference solutions (f,), (f,) and (f,) to identify the peaks due
to phosphatidylcholine, phosphatidylethanolamine and

{lysophosphatidylcholine.

i Relativeretention With reference to phosphatidyJcholine
(retention time = about 9 min):
phosphatidylethanolamine =about 0.8;
lysophosphatidylcholine = about 1.2.

Establish calibration curves with the logarithm of the
concentration of phosphatidylchollne,
phosphatidylethanolamine and lysophosphatidylcholine in
reference solutions (b1.2.3), (CI,2.3), (dl •2.3), (el.2.3) and (fl,2,3)

as me abscissa and the logarithm of the corresponding peak
areas as the ordinate.
System suitability:
- resolution: minimum 2.0 betweenme peaks due to

phosphatidylethanolamine and phosphatidylcholine in the
chromatogram obtained with reference solution (g);
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- pho,phariliYlcholine:
- repeatability: maximum reJative standard deviation of

5.0 per cent determined on 6 injections of reference
solution (f,);

- correlation coefficient: minimum 0.995;
- phosphatidylethanolamine:

- repeatability: maximum relative standard. deviation of
5.0 per cent determined on 6 injections of reference
solution (f2);

- cotrelauon coefficient: minimwn 0.995;
- lysophosphatidylcholine:

- repeatability: maximum relative standard deviation of
5.0 per cent determined on 6 injections of reference
solution (f,);

- correlation coefficient: minimum 0.99.
CaJculate the percentage contentsof phoephatidylcholine,
phosphatidylethanolamine and lysophosphatidylcholine using
the caJibration curves,

STORAGE
Under nitrogen, protected from light, at -15°C or below.

LABELLING
. The label slates:
- the specified content range of phosphatidylcholine;
- the specifiedcontent range of phosphatidylethanolamine.
____________________ PIIE..

Spironolactone Oral Suspension
NOTE: This monograph has been developed to cooer unlicensed
formulations.

Action and use
Aldosterone receptor antagonist; potassium-sparing diuretic.

DEFINTI10N
Spironolactone Oral Suspension is a suspension containing
Spironolactone in a suitabJe flavoured vehicle.
Theoral suspension complies with the requirements stated under
Oral LUjuitls and with the following requirements. Where
appropriate) the oralsuspension also complies with the
requirements Slated under Unlicensed Medkines.

Content of spironolactone, Cl~n04S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III AJ using the following solutions.
(1) Extract a quantity of the oral suspension containing
20 rngof SpironoJactone with sufficient dichloromethane to
produce a solution containing 0.1% wlv and filter (Whatman
GF/C is suitable).

(2) 0.1 % wlvof spironolactone BPCRS in dit:hloromethane.
(3) 0.01% wlv of each of spironolactone BPCRS and
canrenone EPCRS in didoromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silicagel Fm (Merck silica gel 60 F",
plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) AfterremovaJ of the plate, dry in airand examineunder
ultraviolet light (254 nm).
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MODELE PHASE

1 volumeof water.. 24 volumes of cydohexane and 75 volumes
of ethylacetate.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and size to that in the
chromatogram obtainedwith solution (2).
B. In the Assay, the retention time of the principal peak in
the chromatogram obtainedwithsolution (1) is similar to
thatof the principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
The requirement statedunderUnlicensed Medicines, Oral
Suspensions does net apply to Spironolactone Oral
Suspension.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
Mix 10 volwnes of methanol, 20 volwnes of a 0.0029% wlv
solution of orthophosphon"c acid, 20 volumes of water and
50 volumes of acetomin7e (solution A).

(I) Transfer a quantity of the oral suspension containing
50 mg of Spironolactone to a 500 mL volumetric flask.
Add 200 mL of a 1.25% ytlv solution of sadium chloride and
shake. Add 50 mL of methanol and 100 mL of acetonilri/e;
dilute to volume with tuewnitrile. Mix with the aid of
ultrasound for 5 minutes and shake fora further 10 minutes.
Allow the flocculate to settle at the bottomof the flask and
liIter the solution through a nylon filter (0.45-~m).

(2) Dilute I volume of solution (I) to 100 volumes with
solution A.
(3) Dilute I volume of solution (2) to 10 volumes with
solution A.
(4) 0.00001% wlv of each of spironolactone BPCRS and
canrenone EPCRS in solutionA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped oaad«y/silylsilica gelfor chromatography
(5 urn) (Spherisorb ODS2 is suitable) fitted with a guard
column(4 rom x 3 mm) packed with the same material.
(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.
(d) Use an ambient columntemperature.
(e) Use a detection wavelength of 254 om.
(I) Inject 50 ~L of each solution.

MOBILE PHASE

Mobile phase A 5 volumes of acetonitrile, 35 volumesof
methanol and 60 volumes of water.
Mobile phase B 25 volumes of acetonilriJe, 35 volumes of
methanol and 40 volumes of water.
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TIme Mobile phase A MobilephaseB Comment
(MInutes) C%v!v) (%v/Y)

0·2 100 a isoCfatic

2-35 100-+0 0-+100 linear gradienl

35-43 0 100 isocratic

43-44 0-+100 100-+0 linear gradient

44-4" 100 0 re-equilibralion

SYSTEM SUITABILITY

The test is not valid unless,in the chromatogram obtained
with solution (4):

the resolution betweenthe peaks due to spironolactone and
canrenone is at least2.0;

the.signa/-w-noise ratioof the peaks due to spironolactone and
canrenone is at least 10.

UMITS

In the chromatogram obtained with solution (1):

identify anypeak corresponding to canrenone using solution
(4) and multiply the area of this peak by the following
correction factor: 1.7;
the area of anypeakcorresponding to canrenone is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (2%);

the area of any othersecondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of aU the secondary peaks is not greater
than2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (2.5%).

Disregard anypeakwithan area less than the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix m D, using the following solutions.
Mix 10 volumesof methanol, 20 volumes of a 0.0029% wlv
solutionof orrlwphosphonc acid, 20 volumes of waterand
50 volumes of autonitrile (solution A).

(1) Transfer a weighed quantity of the oral suspension
containing 50 mg of Spironolactone to a 500 mL volumetric
flask. Add 200 mL of a 1.25% wlv solution of sadium chloride
and shake. Add 50 mL of methanol and 100 mL of
acetonitrile; dilute to volume with autlm;mle. Mixwith the aid
of ultrasound for 5 minutes and shake for a further
10 minutes. Allow the flocculate to settle at the bottom of
the flask and filter the solution through a nylon filter (0.45
1lIIl)·
(2) 0.01 % wlv of spiranolaetone BPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERMINATION OF CONTENT

Determine the weight permL of the oral suspension,
Appendix V G, and calculate the content of Cz4H3204S,
weightin volume, using the declared content of C2Jf3204S
in spironolactone BPCRS.

STORAGE
Spironolactone Oral Suspension should be protected from
light.
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Spironolactone Tablets
Action and use
Aldosterone receptor antagonist; potassium-sparing diuretic.

DEFINITION
Spironolactone Tablets contain Spironolactone.
The tablets comply with the requirements statedunder Tablets end
with thefollowing requirements.

Content of spironolactone, CZ..u3204S
95.0 to 105.0% of the stated amount,

IDENTIFICATION
A. Extract a quantity of the powdered tablets containing
0.125 g of Spironolactone with two 10 mL quantities of
chloro/ann, filter, evaporate the combined filtrates W dryness
and dissolve the residue in 2.5 mL of chloroform. The infrared
absorption spectrum of the resulting solution, Appendix Il AJ is
concordant with the reference spectrum of spironolactone
(RS 321).

B. Carry out the method for thin-layer chromatography,
Appendixill A, usingsilica gelGF254 as the coating
substance and a mixture of 1 volume of water, 24 volwnes of
cydohexane and 75 volumes of ethyl acetate as the mobile
phase. Apply separately 10 the plate 5 ~L of each of the
following solutions. For solution (1) extract a quantity of the
powdered tablets containing20 mg of Spironolactone with
10 mL of dichloromethane. Solution (2) contains 0.2% wlv of
spironolactone BPCRSin dichloromethane. Afterremoval of the
plate, allowit to dry in airand examineunder u!traf);o!etlight
(254 nm). The principal SpOIin the chromatogram ohtained
with solution (1) is similarin positionand size to that in the
chromatogram obtainedwith solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissoluUMr test/or tablets and capsules,
Appendix XII BI, using Apparatus 2. Use as themedium
1000 mL of O.IM hydrochloric acidcontaining 0.1% wlv
sodium dodecyl sulfate and rotate thepaddle at 75 revolutions
per minute. Withdraw a sample of 10 mL of the medium,
filter and measure the absorbance of the filtrate, suitably
diluted if necessary, at the maximwn at 242 nm,
Appendix n B. Calculate the total content of C24H3204S in
Ute medium taking 445 as the value of A(t %, 1 cm) at me
maximum at 242 nm.

Related substances
Carry out the method for liquidchromalOgraphy,
Appendix m D, using the following solutions. For solution
(1) disperse a quantity of the powdered tablets containing
62.5 mg of Spironolactone with 25 mL of chlorofonn, place in
an ultrasonic bathfor 5 minutes, shakefor 10 to 15 minutes,
centrifuge and filter the supernatant liquid through glass fibre
paper (Whatman GF/C is suitable). Repeat the procedure on
the residue with a further 25 mL of chloroform. Combine the
chloroform extracts and evaporate (Q dryness using a rotary
evaporator. Add 2.5 mL of tetrahydrofuran and 22.5 mL of
the mobile phase 10 the residue. For solution (2) dilute I mL
of solution (I) 10 100 mL with the mobile phase.
For solution (3) dissolve 25 mg of canrenone EPCRS in I mL
of tetrahydrofuran and dilute 10 10 mL with the mobile phase.
For solution (4) dilute I mL of solution (3) to 100 mL with
the mobile phase. For solution (5) mix I mL each of
solutions (I) and (3) and dilute 10 100 mL with the mobile
phase. For solution (6) dilute 0.5 mL of solution (2) 10

10 mL with the mobile phase.
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The chromatographic procedure may be carried out using
(a) a stainless steel column (15 em x 4.6 rom) packed with
end-capped octyisiiyl silica gelforchromatography (5 pm)
(Spherisorb C8 is suitable), (b) a mixture of 8 volumes of
acetonitrile) 18 volumes of tetrahydro/uran and 74 volumes of
water as the mobile phasewith a flow rate of 1.8 mL per
minute and (c) detection wavelengths of 254 nm and
283 om as directed below.

Inject separately 20 ~L of each of solutions (I), (2), (5) and
(6) and record the chromatograms for twice the retention
time of spironolactone usinga detection wavelength of
254 run. In the chromatogram obtainedwith solution (1),
the sum of the areas of any secondary peaks, other than any
peak corresponding to canrenone, is not greater than the area
of the peak due to spironolactone in the chromatogram
obtained with solution (2) (1%). Disregard any peak the area
of which is less thanthatof the principal peak in the
chromatogram obtained withsolution (6).

Inject 20 ~L of each of solutions (I) and (4) and record the
chromatograms usinga detectionwavelength of 283 run.
The test is not valid unless (a) the chromatogram obtained
with solution (5) shows two peaksdue to canrenone and
spironolactone with a resdiuion faaor greater than 1.4 and (b)
theprincipal peakin the chromatogram obtained with
solution (6) has a signal-to-noise ratioof at least 6.

In the chromatogram obtained with solution (I) the area of
any peak corresponding to canrenone is not greater than that
of the peakdue to canrenone in the chromatogram obtained
with solution (4) (1%). Calculate the percentage content of
canrenone found when recording at 283 nm and the
percentage content of the otherrelated substances found
when recording at 254 om. The sum is not greater than
1.0%.

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 25 mg of Spironolactone add 100 mL of methanal
and heat just to boiling, with swirling. Cool, add sufficient
methanol 10 produce 250 mL, dilute 10 mL 10 100 mL with
methanol and measure the absorbance of the resulting solution
at the maximumat 238 om, Appendix II B. Calculate the
content of c,.,HJ2O, S laking 470 as the value of
A(l %, 1 ern) at the maximum at 238 run.

STORAGE
Spironolactone Tabletsshould be protected from light.

Streptokinase Injection
Action and use
Plasminogen activator; Fibrinolytic.

DEFINITION
Streptokinase Injection is a sterile solution of Streptokinase
Concentrated Solutionin Water for Injections. It is prepared
by dissolving Streptokinase forInjection in the requisite
amount of Water forInjections immediately beforeuse.
The inj«tion complies with the requirements statedunder
Parenteral .Preparations. -

STORAGE
Streptokinase Injection shouldbe used immediately after
preparation.
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STREPTOKINASE FOR INJECTION
DEFTh'lTION
Streptokinase for Injection is a freeze-dried sterile material
prepared from Streptokinase Concentrated Solution with or
withoutexcipients. It is supplied in a sealedcontainer.
The conrents of the sealed container comply withthe requirtmenls
fur Powders for Injections or Infusions stated under Parenteral
Preparations and with 'he following requimnenlS.

Potency
The estimatedpotencyis not less than 90% and not more
than 111 %of the stated potency.

CHARACTERISTICS
A white powder or a white friable solid; hygroscopic.
Freelysoluble in water.

IDENTIFICATION
A. Place 0.5 mL of citrated hwnan, canine or rabbit plasma
in a haemolysis tube maintained in a water bath at 37°.
Add 0.1 mL of a solution of the preparation beingexamined
containing 10,000 IU of streptokinase activity per mL in
citro-phosphate buffer pH 7.2 and 0.1 mL of a solution of
thrombin containing 20 ill per mL in ci,ro-phosphate buffer
pH 7.2 and shake immediately. A clot forms and lyses within
30 minutes. Repeat the procedure usingcitrated bovine
plasma. Lysis does not occurwithin 60 minutes.
B. Comply with test B for Identification described under
Streptokinase Concentrated Solution.

TESTS
Acidity or alkaIinlty
pH, 6.8 to 7.5, Appendix V L.

Bacterial endotoxins
Carry our the test for bacterial endot""ins, Appendix XN C.
The endotoxinlimit concentration is less than 0.02 IU per
100 ill of streptokinase activity.

ASSAY
Carry out the Assaydescribed underStreptokinase
Concentrated Solution. The fiducial limits of error are not
less than80% and not more than 125% of the stated
potency.

STORAGE
The sealed container should be protected from light and
storedbelow 25°. Do not freeze.

LABELliNG
The labelof the sealed container states the totalnumber
of IU (Units) contained in it.

Streptomycin Sulfate for Injection
Action and use
Aminoglycoside antibacterial; antituberculosis drug.

DEFINITION
Streptomycin Sulfate for Injection is a sterile material
consisting of Streptomycin Sulfate with or withoutexcipients.
It is supplied in a sealed container.
The contents 0/thesealed container comply with the requirements
for Powders for Injections or Infusions stated under Parenteral
Preparations and with thefollowing requirements.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
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(1) Dissolve a quantity of the contents of the sealed container
with water to produce a solution containing the equivalent of
0.08% wiv of streptomycin.

(2) 0.1 % wlv of sl>t[Jtomyc;n suI/ate for identification EPCRS in
water.

(3) 0.1 % wlv of streptomycin suI/ate for idennJicarion EPCRS,
0.1 % wlv of ne<>mycin ndfateEPCRS and 0.1% wlv of
kanamycin monondfau BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a plate prepared in the following manner. Mix 0.3 g
of carbomer (Carbopol 934 is suitable) with 240 mL of water,
allow to stand withmoderate shaking for 1 hour, adjustto
pH 7 by the gradual addition, with constantshaking) of
2M sodium hydroxide and add 30 g of saica gelH. Spread a
uniform layer of the resulting suspension, 0.75 mm thick.
Heat the plateat 110° for 1 hour, allow to cool and use
immediately.
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 12 ern,

(e) Afterremoval of the plate, dry it in a current of warmair,
spray with a mixture of equal volwnes of a 0.2% wlv solution
of naph,halene-I,3-diol in ethanol (96%) and a 46% wlv
solution of sulfinic addand heat at 150° for 5 to 10 minutes.

MOBILE PHASE

A 7% wlv solution of potnslium dihydrogen urthophosphate.

SYSTEM SUiTABIUTY

The test is not valid unless thechromatogram obtainedwith
solution (3) shows three clearly separated principal spots.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (I) corresponds to that in the chromatogram
obtained with solution (2).

B. Dissolve 5 to 10 mg in 4 mL of wa"r and add 1 mL of
1M sodium hydroxide. Heat in a water bathfor 4 minutes.
Add a slight excess of 2M hydrochlmic add and 0.1 mL of Iron
(iii) Chtonde Solution RI. A violet colour develops.

C. Yield the reactions characteristic of ndfates, Appendix VI.

TESTS
Addityoralka1iD.ity
pH of a solution containing the equivalent of 25% wlv of
streptomycin, 4.5 to 7.0, Appendix V L.

Streptomycin B
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(I) Dissolve a quantity of the contents of the sealedcontainer
containing the equivalent of 0.16 g of streptomycin in
sufficientof a freshly prepared mixture of 3 volumes of
ndfuric add and 97 volumes of methanol to produce 5 mL,
heat under a reflux condenser for I hour, cool, rinse the
condenserwith methanol and add sufficient methanol to
produce 20 mL (1% wlv solution).

(2) Dissolve 36 mg of n-mannose in sufficient of a freshly
prepared mixture of 3 volumes of sulfunc acid and
97 volumes of methanol to produce 5 ml., heat under a reflux
condenser for 1 hour, cool, rinsethe condenser with methanol
and add sufficient methanol to produce 50 mL. Dilute 5 mL
of the resulting solution to 50 mL with methanol; this
solution contains the equivalent of 0.03% wlv of
streptomycin B (1 mg of n-mannose is equivalent to 4.13 mg
of streptomycin B).
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CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G.

(b) Use the mobile phase as described below.

(e) Apply 10 ~L of each solution.

(d) Develop the plate to 13 '0 15 em.

(e) After removal of the plate, aUow it to dry in air and spray
with a freshly prepared mixture of equal volumes of a
0.2% wlv solution of naphthalene-I,J.,].,I in ethanol (96%)
and a 20% vlv solution of sulfuric acid and heat at 110° for
5 minutes.

MOBILE PHASE

25 volumes of glacial acetic acid, 25 volwnes of methanol and
50 volumes of toluene.

LIMITS

Any spot corresponding to streptomycin B in the
chromatogram obtained with solution (1) is not more intense
than the spot in the chromatogram obtained with solution (2)
(3%).

Loss on drying
When dried over phosphorus pemoxid« at 60° at a pressure not
exceeding 0.1 kPa for 24 hours, lose not more than 7.0% of
their weW'" Use I g.

Bacterial endotoxins
Carry out the test for bacterial endotoxins, Appendix XIV G.
Dissolve the powder for injection with waterBET to give a
solution containing the equivalent of 10 mg of streptomycin
per mL (solution A). The endotoxin limit concentration of
solution A is 2.5 ill per mL

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for unifot11u·ty of weight,
Appendix XII GI, Powders for Parenteral Administration.

Dissolve a quantity of the mixed contents of the
10 containers containing the equivalent of 0.33 g of
streptomycin in sufficient waterfor inieaions to produce
100 mL and carry out the microbiologieal Q.lS'1JI of an.hio.",
Appendix XN A. The precision of the assay is such that the
fiducial limits of error are not less than 95% and not more
than 105% of the estimated potency. Calculate the content
of streptomycin in the injection, taking each 1000 IU found
to be equivalent to I mg of streptomycin, For a container of
average content weight, the upper fiducial limit of error is not
less than 95.0% and the lower fiducial limit of error is not
more than 115.0% of the stated content.

LABELLING
The label of the sealed container states the quantity of
streptomycin sulfate contained in it in terms of the equivalent
amount of streptomycin.

Sulfadiazine Injection
Action and use
Sulfonamide antibacterial.

DEFINITION
Sulfadiazine Injection is a sterile solution of the sodium
derivative of Sulfadiazine in Water for Injections free from
dissolved air.

The iniution complies with the requirements statedunder
Parenteral Prepara.om and with thefollowing requirements.

Content of sulfadiazine, C.oHloN'401S
95.0 to 105.0% of the stated amount.
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IDENTIFICATION
Acidify a volume of the injection containing the equivalent of
0.5 g of Suifadiazine with 6M acetic acidand filter.
The infrared absorption spearum, Appendix II A, of the
residue, after washing with water and drying at 105°, is
concordant with the reference spectrum of sulfadiazine
(RS 315).

TESTS
A1kallnlty
pH, 10.0 '011.0, Appendix V L.

Colour of solution
An injection containing me equivalent of I g of Sulfadiazine
in 4 mL of wateris not more intensely coloured than reference
solutian BY5, Appendix N B, Method II.

Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(I) Dilute a volume of the injection containing the equivalent
of 0.5 g of Sulfadiazine with sufficient of a mixture of
1 volume of 13.5Mammonia and 9 volumes of methanol to
produce 25 mL.

(2) Dilute I volume of solution (I) '0 200 volumes with a
mixture of J volume of 135M ammonia and 24 volwnes of
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Using as the coating siliea gel GF1S4•

(b) The mobile phase is a mixture of 3 volumes of
6M ammonia, 5 volumes of water, 40 volumes of niircmethane
and 50 volumes of 1,4-dioxan.

(c) Develop '0 15 em.

(d) Appficarion volume of 5 ~L for each solution.

(e) Remove the plate, dry it at 100° to 105° and examine
under ultraviolet light (154 nm).

UMITS

Any seamdary spet in the chromatogram obtained with
solution (J) is not more intense than me spot in the
chromatogram obtained with solution (2) (0.5%).

ASSAY
To a volume containing the equivalent of 0.5 g of
Sulfadiazine add a mixture of 75 mL of water and 10 mL of
hydrochlmic add, add 3 g ofpotassium bromide, cool in ice and
titrate slowly with O.IM sodium nitrite VS, stirring constantly
and determining the end point electrometricaUy, Each mL of
O.IM sodium nitrite VS is equivalent to 25.03 mg of
C,oHION,OlS,

STORAGE
Sulfadiazine Injection should be protected from light.

LABELLING
The strength is stated in terms of the equivalent amount of
Sulfadiazine in a suitable dose-volume.
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Sulfasalazine Tablets
Action and use
Sulfonamide aminosalicylate; treatment of ulcerative colitis.

DEFINITION
Sulfasalazine Tablets containSulfasalazine.
The tablets comply with the requirements stated under Tablets and
with the following requirements.

Content of sulfasalazlne, C18Ht-sN"40SS
95.0 to 105.0%of me stated amount.

IDENTIFICATION
A. Shakea quantity of the powdered tablets containing
16 mg of Sulfasalazine with 100 mL ofO.IM sodium hydroxide
until dispersed and filter. Dilute 5 mL of the filtrate to
100 mL with a mixture of 7 volumes of water and 2 volumes
of a.1M acetic acid. Record the lightabsorbantes in the range
220 nm to 400 nm, Appendix II B. The absorbance at aU
wavelengths in the range is similar to mat of a solution
prepared from sulJasa/azine BPCRS prepared in the same
manner.
B. In the test for Related substances, the principal peak.in
me chromatogram obtainedwith solution (2) corresponds to
thatin the chromatogram obtainedwith solution (4).

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL of a phosphate buffer prepared by dissolving
6.8 g of potassium dihydrogen onhophosphate and 1.66 g of
sodium hydroxide in sullicient water to produce 1000 mL and
adjusting the pH to 7.5 with 5M sodium hydroxide, if
necessary, at a temperature of 37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a 10 mL sample of the
medium and measure the absorbance of the filtered sample,
dilutedwith the dissolution medium, if necessary, to produce
a solution expected to contain 0.005% wlv of Suffasalazjne,
at the maximum at 406 run, Appendix D B, using dissolution
medium in the reference cell.
(2) Measure the absorbance of a 0.005% wlv solution of
su/jasalazine BPCRSindissolution medium) usingdissolution
mediumin the reference ceH.

DETBRMINATION OF CONTBNT

Calculate the totalcontent of sulfasalazine, CI8HI~405S, in
the mediumfrom the absorbances obtained and using the
declared content of C,aH•..N.O,S in sulJasafnzine BPCRS.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Sbake a quantity of the powdered tablets containing 0.1 g
of Sulfasalazine with 100 mL ofO.IM ammania for
30 minutes, centrifuge and use the supernatant liquid.
(2) Dilute I volume ofsolution (1) to 100 volumes with
O.IM ammonia.
(3) 0.001 % wlv of sulJasaiazine derivan'w for resolutian EPCRS
in solution (2).

(4) 0.001 % wlv of sulJasaJazine BPCRS in O.IM ammonia.
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(5) Dilute I volume of solution (2) to 20 volumes with
O.IM ammonia.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 nun) packed
with ocuule<ylsilyl silica gelfor chroma'ography (5 pm)
(Nudeosil CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(e) Use a flow rate of 1 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 320 run.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.013% wlv of sodium dihydragen
ol1hophosphale and 0.25% wlv of sodium acetate adjusted to
pH 4.8 with glacial auti< acid.

MoMe phaseB I volume of mobile phase A and 4 volumes
of methanol.

Time (Minutes) MobUe phase A MobIle phase B Comment
rio v/v) ("/.vlv)

0·15 60 ..... 45 40 ..... 55 linear gradient

15-25 45 55 iSocraDc

25-60 45-->0 55 ..... 100 linear gradient

60-65 0 100 lsOCnl.Uc

65-67 0-->60 100..... 40 lineargradient

67-11 60 40 re-equilibration

When the chromatograms are recorded underthe prescribed
conditions, the retentions relative to sulfasalazine (retention
time about 24 minutes) are: salicylic add (impurity H),
about 0.16; impurity I, about 0.28; impurity C, about 0.80;
impurity FJ about 0.85; impurity G, about 1.39; impurity E,
about 1.63; impurity B, about 1.85; impurity D, about 1.90
and impurity A, about 2.00.

SYSTEM SUITABILiTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
sulfasalazine and sulfasalazine derivative for resolution is at
least 3.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakscorresponding to impurities A, B, C,
D, EJ F, G and I arenot greater than the area of the
principal peak in the chromatogram obtainedwithsolution
(2) (I % of each);

thearea of any other secondary peak is not greater than
0.1 times the areaof the principal peak in the chromatogram
obtained with solution (2) (0.1%);

me sum of the areas of any secondary peaks is not greater than
four times the area of the principal peak in the
chromatogram obtained with solution (2) (4%).

Disregard any peakwith a retention time less than 6 minutes
(corresponding to salicylic acid and sulfapyridine) and any
peakwith an area less man the area of the principal peak. in
the chromatogram obtained with solution (5) (0.05%).

Salicyllc acid and sulfapyridine
Carry out the method for liquidchromatography,
Appendix III D J using the following solutions.
(I) Shake a quantity of the powdered tablets containing 0.1 g
of Sulfasalazine with 100 mL ofO.IM ammonia for
30 minutes, centrifuge and use the supernatant liquid.
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(2) 0.00I % wlv of salicylic acid and 0.00I % wlv of
su/fapyn"dine EPCRS in O.IM ammonia.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oaadecy1si/yl silica gelfor chromatography (5 urn)
(Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of 300 nm,
(I) Inject 20 ~L of each solution.

(g) Allow me chromatography to proceed for 10 minutes.

MOBILE PHASE

30 volumes of mobile phase B describedin the test for
Related substances and 70 volumesof mobilephaseA
described in the test forRelated substances.
When the chromatograms arerecorded under the prescribed
conditions me retention timeof salicylic acid is about
6 minutes and thatof sulfapyridine is about 7 minutes.

SYSTEM SUITABILITY

The test-is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peaks due to
salicylic acidand sulfapyridine is at least2.

UMITS

In the chromatogram obtained with solution (I), the area of
anypeakcorresponding to salicylic acidor sulfapyridine is
not greater than half the area of the corresponding peaks in
the chromatogram obtained with solution (2) (0.5% of each).

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powder containing 0.15 g of Sulfasalazine with about 50 mL
of O.IM sodium hydroxide, add sufficient of the same solvent
to produce 100 mL, filter and discard the first 20 mL of
filtrate. Dilute 5 mL of the filtrate with 750 mL of water, add
20 mL of O.IM acetic acid,mixand add sufficient water to
produce 1000mL. Measure the absorbance of thissolution at
the maximum at 359 nm, Appendix Il B. Calculate the
contentof C1sHl4N40SS in the tablets from the absorbance
of a standard solution prepared in the samemanner using
0.15 g of sulJasalazine BPCRS and using the dec1ared content
of C,.H"N,O,S in sulfasalazine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include thoselistedunderSulfasalazine.

Sulfasalazine Gastro-resistant Tablets
Gastro-resistant Sulfasalazine Tablets

Action and use
Aminosalicylate; treatment of ulcerative colitis.

DEFINITION
Sulfasalazine Gastro-resistant Tablets contain Sulfasalazine.
They are covered with a gastro-resistant coating.
Thetablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of sulfasalazine, C.SH1..N40sS
95.0 to 105.0% of the stated amount.

Sulfasalazine Preparations 111-1379

IDENTIFICATION

A. Extract for 30 minutes with the aid of ultrasound a
quantity of the powdered tablets containing 0.2 g of
Sulfasalazine with 100 mL of methanol, filter, evaporate the
filtrate to dryness and dryat 350 at a pressure of 2 kPa for
I hour.The infrared absorption spectrum of theresidue,
Appendix II A, is concordant with the reference spectrum of
sulfasalazine (RS 429).

B. In the test forRelated substances, theprincipal peakin
the chromatogram obtained with solution (2) corresponds to
chat in the chromatogram obtained with solution (4).

TESTS
Dissolution
Complywith the requirements forMonographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of a phosphate buffer prepared by dissolving
6.8 g ofpotassium dihydrogen onhophosphare and 1.66 g of
sodium hydroxide in sufficient water to produce 1000 mLand
adjusting the pH to 7.5 with 5M sodium hydroxide, if
necessary, at a temperature of 370 as themedium.

PROCEDURE

(I) After 45 minutes withdraw a 10 mL sample of the
medium and measure the absorbance of the filtered sample,
dilutedwith the dissolution medium, if necessary, to produce
a solutionexpectedto contain0.005% wlv of Sulfasalazine,
at the maximum at 406 nm, Appendix II B usingdissolution
mediumin the reference cell.
(2) Measure the absorbance of a 0.005% wlv solution of
su/fasalazine BPCRS in dissolution medium, usingdissolution
medium in the reference cell.

DETERMINATION OF CONTENT

Calculate the total contentof sulfasalazine, C1sH•..N40sS, in
the medium from the absorbances obtained and usingthe
declared content of C ••H •..N,O,S in su/fasalazine BPCRS.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.
(I) Shake a quantity of the powdered tablets containing 0.1 g
of Sulfasalazine with 100 mL of O.IM ammonia for
30 minutes, centrifuge and use the supernatant liquid.
(2) Dilute I volume of solution (I) to 100 volumes with
O.IM ammonia.
(3) 0.00I % wlv of sulfasalazjne deritlQtifJ8 for resdutionEPCRS
in solution (2).

(4) 0.001% wlv of su/fasalazine BPCRS in O.IM ammonia.

(5) Dilute I volume of solution (2) to 20 volumes with
O.IM ammonia.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with ocmdecylsl1yl silica gelfor chromatography (5 urn)
(Nucleosil CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL perminute.
(d) Use ambient column temperature.
(e) Use a detection wavelength 0(320 nm.
(I) Inject 20 ul, of each solution.
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MOBILE PHASE

Mobile phme A om 3% wlv of sodium dihydrogeu
orthophosphate and 0.25% w/v of sodium aalate adjusted to
pH 4.8 with glacial acetic acid.
Mobile phme B I volume of mobile phase A and 4 volumes
of methanol.

Time (MInutes) MobUe phase A MobUe phase B Comment
(% vlv) rio vlv)

0-15 60 ..... 45 40 ..... 55 linear gradient

15-25 " 55 isocratic

2>-60 45-->0 55 ..... 100 linear gradient

60-65 0 \00 isocratic

65-67 0 ..... 60 100--+40 linear gradient

67-77 60 40 re-equijibration

When the chromatograms are recorded underthe prescribed
conditions, the retentions relative to sulfasalazine (retention
time about 24 minutes) are: salicylic acid (impurity H))
about 0.16; impurity I, about 0.28; impurity C, about 0.80;
impurity F, about 0.85; impurity G, about 1.39j impurity E,
about 1.63; impurity B, about 1.85; impurityD, about 1.90
and impurity A, about 2.00.
SYST.E!M SUITABJUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resohuion between the peaks
corresponding to sulfasalazine and sulfasalazine derivative for
resolution is at least 3.

UMITS

In the chromatogram obtained with solution (1);

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (1%);

the sum of the areas of any such peaksis not greater than
4 times the area of the principal peakin the chromatogram
obtained with solution (2) (4%).

Disregard any peak with a retentiontime less man 6 minutes
(corresponding to salicylic acid and sulfapyridine) and any
peakwithan arealess thanthe area of the principal peak in
the chromatogram obtained with solution (5) (0.05%).

Sallcylic acid and sulfapyridine
Carry out the method for liquidchromatography,
Appendix ill D) using the following solutions.
(I) Shake a quantity of the powdered tablets containing 0.1 g
of Sulfasalaaine with 100 mL ofO.lM ammonia for
30 minutes, centrifuge and use the supernatant liquid.
(2) 0.001 % w/v of salicyli< acid and 0.001 % wlv of
sulfapyridine EPGRS in 0.1 M ammonia.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with octodecylsilyl silica gelfor chromatography (5 pm)
(Nucleosil CI8 is suitable).
(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use ambientcolumn temperature.
(e) Use a detection wavelength of 300 om.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceedfor 10 minutes.
MOBILE PHASE

A mixture of 30 volumes of mobile phaseBand 70 volumes
of mobilephase A described in the test for Related
substances.
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When the chromatograms are recorded under the prescribed
conditions the retention timeof salicylic acid is about
6 minutes and thatof sulfapyridine is about 7 minutes.

SYSTEM SUITABIUTY

The test is not valid unless) in the chromatogram obtained
with solution (2» the resolution between the peaks
corresponding to salicylic acid and sulfapyridine is at least 2.

LJMITS

In the chromatogram obtained withsolution (1» the areas of
any peakscorresponding to salicylic acid and sulfapyridine
arenot greater than half the areas of the corresponding peaks
in the chromatogram obtained withsolution (2) (0.5% of
each).

ASSAY
Weigh and powder20 tablets. Shake a quantity of the
powder containing 0.15 g of Sulfasalazine with about 50 mL
of O.IM sodium hydroxide) add sufficient of the same solvent
10 produce 100 mL, filter and discard the first 20 mL of
filtrate. Dilute 5 mL of the Iiltrate with 150 mL of water, add
20 mLof O.IM acetic acid) mixand add sufficient walerto
produce 1000 mL. Measure the absorbanu of this solutionat
the maximum at 359 nm, Appendix 11 B. Calculate the
content of C1SH14N,,0 .sS in the tablets from the absorbanu
of a standard solution prepared in the same manner using
0.15 g of sulfmalO2me BPGRS and using the declared content
of ClsHHN40.sS in su/fasalazine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underSulfasalazine.

Sulindac Tablets
Action and use
Cycle-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
SulindacTablets containSulindac.
The tablets comply with therequirements stated under Tablets and
Wlih thefollowing requirements.

Content of sullndac, CzoH17F03S
95.0 to 105.0% of the statedamount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.1 g
of Sulindacwith 10 mL of a mixture of equal volumes of
chloroform and methanol for 10 minutes) filter and evaporate
the filtrate to dryness. The infrared absorption spectrum of the
residue) Appendix II A) is concordant with the reference
spectrum of sulindac (RS 323).
B. The light absorption, Appendix 11 B, in the range 230 to
350 om of the solution obtained in the A>say exhibits two
maxima) at 284 om and 327 om) and a less well-defined
maximum at 258 om.

Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution tesl for tablets and capsules)
Appendixxn Bl, usingApparatus 2. Use as the medium
900 mL of phosphate buffer pH 7.2 and rotate the paddle at
50 revolutions per minute. Withdraw a sampleof 10 mLof
the medium) filter and dilute with phosphate buffer pH 7.2 to
give a solution expectedto contain0.001 % wlv of Sulindac.
Measure the absorbance of thissolution,Appendix II B) at
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327 run using phosphau bufferpH 7.2 in the reference cell.
Calculate the total content of~oHI7F03S in the medium
taking 373 as the vaiue of A(i %, 1 ern) at the maximum at
327 run.

Related substances
Carry out the method for liquidchrmnarography,
Appendix III D, using the following solutions.
Mix 160 volumes of ulTahydrofuran and 840 volumes of
methanol (solution A). Mix equal volumes of solution A and a
solution containing 0.358% wlvof disodium hydrogen
onhophosphate and 0.34% wlv of tetTabulylammonium hydrogen
sulfate (the mixture is solution B). For solution (I) shake a
quantiry of whole tablets containing 1 g of Sulindac with
175 mL of solution A mechanically for 15 minutes and then
with the aid of ultrasound until the tablets have fully
disintegrated (at least 15 minutes). Allow the resulting
suspension to cool, add sufficient of solution B to produce
200 mL and mix. Dilute 10 mL of the resulting solution to
100 mL with solution B and filter through a 0.45-~m filter
(Millipore Millex is suitable). For solution (2) dilute
I volume of solution (1) to 100 volumes withsolution B and
further dilute 1 volume to 2 volumes with the samemixture
of solvents. Solution (3) contains 0.050% wlvof
sulindac BPCRS (which has an assigned contentof the
E-isomei) in solution B. For solution (4) add 0.05 mL of a
3% w/v solution of potassium pentlanganau to 5 mL of
solution (I) (generation of sulfoxide impurity). For solution
(5) add a few granules of zinc, in fine powder to 5 mL of
solution (I), add 0.2 mL of hydrochlQ/u acid, mix and filter
through a 0.45-~ filter (generation of desoxy impurity).
For solution (6) add 0.'3 mL of methanol to 5 mL of solution
(I), add 0.2 mL of sulfuric acid and mix (generation of
methyl ester). For solution (7) add 0.3 mL of absolute ethanol
to 5 mL of solution (I), add 0.2 mL of sulfuric acidand mix
(generation of ethylester).
The chromatographic procedure may be carried out using
(a) a stainless steel columu (15 em x 4.6 mm) packed with
octy/silYl sitka gd for chromatography (5 urn) (Beckman
Ultrasphere C8 is suitable), (h) as mobile phases A and B
with a flow rate of 2 mL perminute the solutions described
below and (e) a detection wavelength of 330 nm. Carry out a
linear gradient elutionusing the following conditions.
MobilephaseA Mix 160 volumes of Ulrahydrofuran aud
840 volumes of methanol(solution C). Prepare a solution
containing 0.358% wlv of disodinm hydrogen orthophosphate
and 0.34% wlv of tettabutylammonium hydrogen sulfau and
mix 380 volumes of solution C with620 volumes of this
solution, adjust the pH of the mixture to 6.0 with
onhophosphon'c acidor a 50% wlv solution of sodium
hydroxide, mix with the aid of ultrasound for 10 minutes and
filter through a 0.45-~m filter.

Mobile phaseB AceUJnitrile.

Time Mobile phaseA MobilephaseB
(minutes) (% vlv) (%v/v)

0 100 0
to 100 0
20 40 60
22 40 60
23 100 0
27 100 0

Inject 20 ~L of solution (3) and continue the
chromatography for twice the retention timeof the principal
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peak. The chromatogram obtained showsa principal peak
corresponding to sulindac and a peak corresponding to the
E-isomer with a retention timerelative to sulindac of
about 1.25.

From the chromatograms obtained withsolution (1) and
solution (3) calculate the content of E-isomer in the
preparation being examined using the declared contentof the
E-isomer in mli'ndac BPCRS; the E-isomer contentis not
morethan0.5%. In the chromatogram obtained whh
solution (1), the area of any peaks corresponding to the
desoxyimpurity, the sulfoxide impurity, the ethyl ester
impurity or the methyl esterimpurity (identified by reference
to the chromatograms obtained with solutions (4) to (7» are
not greater thanthe area of the principal peak in the
chromatogram obtained with solution (2) (0.5%) aud the
sum of the areas of aU the secondary peaks is not greater than
twice the area of me principal peak in the chromatogram
obtained with solution (2) (I %).

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powdered tablets coutaining 0.1 g of Sulindac with 80 mL of
O.IM methanotic hydrochlon'c acidfor 10 minutes and dilute to
100 mL with the samesolvent. Filterand dilute3 mL of the
filtrate to 200 mL with the same solvent. Measure the
absorbance of the resulting solution at the maximum at
327 DDl, Appendix II B, and calculate the contentof
C,oH'l1FO,S taking 373 as the value of A(I %, I em) at the
maximum at 327 ron.

STORAGE
Sulindac Tablets should be protected from light.

Sulpiride Tablets
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINlTION
Sulpiride Tablets contain Sulpiride.
The tablets comply with the requirements stared underTablets and
with thefollowing requirements.

Content of sulpirlde, C1,H,,N,O,S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity of the powdered tablets containing 0.2 g of
Sulpiride add 20 mL of methanol, shake for 5 minutes, filter
and evaporate the filtrate to dryness. The infrared absorption
spearum of the residue, Appendix II A, is concordant with
the reference spectrum of suipiride (RS 391).

Related substances
A. Carry out the method for thin-layer chrmnaUJgrapiry,
Appendix ill A, using the following solutions.
(I) Add 20 mL of methanolto a quantity of the powdered
tablets containing 0.2 g of Sulpiride, shake for 5 minutes,
filter, evaporate the filtrate to dryness and dissolve the
residue in 10 mL of methanol.
(2) 0.02% wlv of sulpiride impurityA EPCRS in methanol.

(3) Dilute I volume of solution (2) to 10 volumes with
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a sltica gelHFm precoated plate (Analtech Uniplates
are suitable).
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(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 10 cm.

(e) Afterremoval of the plate, dry in air, spray with ninhyd"on
solution and heat at 1000 to 1050 for 15 minutes.

MOBILE PHASE

2 volumes of 13.5M ammonia, 10 volumes of 1,4-dioxan,
14 volwnes of methatwl and 90 volumesof dichloromethane.

LIMITS

Any spot in the chromatogram obtained with solution (1)
corresponding to the principal spot in the chromatogram
obtained with solution (2) is not more intense than the spot
in the chromatogram obtained with solution (3) (0.1 %).

B. Carry out the method for liJptid chromatagraphy,
Appendix ill D, using me following solutions.
(1) Add 20 mL of methanol to a quantiry of the powdered
tablets containing 0.2 g of Sulpiride, shake for 5 minutes,
filter, evaporate the filtrate to dryness and dissolve the
residuein sufficient of the mobilephase to produce 200 mL.
(2) Dilute 3 volumes of solution (1) to 100 volumes with the
mobilephase and dilute 1 volumeof this solution to
10 volwnes with the mobilephase.
(3) 0.01% wlv of sulpiride BPCRS and 0.01% wlv of sulpiride
impuriry B EPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 rom) packed
with oety/silyl saica gelfor chromawgraphy (5 ~m) (Zorbax RX
C8 is suitable).

(b) Use isocraticelution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 240 run.
(I) Inject 20 ~L of each solution.

(g) For solution (1) and solution (2) allow the
chromatography to proceed for 2.5 times the retention time
of sulpiride.

MOBILE PHASE

10 volumes of aceumiuile, 10 volumesof methanol and
80 volumes of a solution containing 6.8% wlvof potassium
dihydrogen orthophosphate and 0.1% wlv of sodium
ocumesulfonate, adjusted to pH 3.3 using orthophosphoric acid.

SYSTEM SUITABILITY

The test is not validunless) in the chromatogram obtained
with solution (3») me resolution/actor between the two
principal peaks is at least 2.5.

LIMITS

In the chromatogram obtained with solution (1):

me sum of the areas of any secondary peaks is not greater than
the area of the principal peak in the chromatogram obtained
with solution (2) (0.3%).

ASSAY
Weigh and powder 20 tablets. Mix a quantity of the powder
containing 0.1 g of Sulpiride with about 50 mL of
O.IM sodium hydroxide for 5 minutes with the aid of
ultrasound, add sufficient O.lM sodium hydroxide to produce
100 mL and filter, discarding the first 10 mL of filtrate.
Dilute 5 mL of the filtrate to 100 mL with O.IM sodium
hydroxide and measure the absorbance of the solution at the
maximum at 291 run) Appendix II B) usingO.IM sodium
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hydroxide in the referencecell. Calculate the contentof
CI5H2,NjO"S in the tablets from the absorbance ora
0.005% wiv solution of s-ulpiride B.PCRS in O.lM sodium
hydroxide using the declared content of ClsH2jNjO"Sin
sulpiride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underSuJpiride.

Sumatriptan Injection
Acdon and use
Serotonin5HT I receptor agonist; treatment of migraine.

DEFINlTION
Surnatriptan Injection is a sterileisotonicsolutionof
Swnatriptan Succinatein Water for Injections.
The injutioncomplies with the requirements Slated under
Parenteral Preparations and with thefollowing requirements.

Content of sumatelptan, Cl~21N302S
95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A clear) colourless to pale yellow solution.

IDENTIFICATION
To a volumeof the injection containing the equivalent of
29 mg of sumatriptan add 1 mL of saturated sodium chloride
solution and 1 mL of saturated sodium carbonate solution. Shake
vigorously for 30 seconds) add two 2-mL quantities of
propan-2-o1) shake) allow to separate (this may take up to
24 hours) and discard the aqueous layer. Evaporate undera
stream of nitrogen and dry at 100°.The infrared absorption
spectrum is concordant with the reference spectrum of
sumarriptan (RS 414).

TESTS
Acidity
pH, 4.2 to 5.3, Appendix V L.

Impurities A and H
Carry out the method for liquidchromawgraphy,
Appendix III D. Prepare the solutionsin a mixture
containing 3 volumes of 0.025M sodium dihydrogen
orthophosphate, the pH of which has been adjusted to 6.5, and
1 volume of acetonitn1e.
(1) Dilute the injection) if necessary) to contain the
equivalent of 0.214% wlvofsumatriptan.
(2) Dilute 1 volume of solution (1) to 100 volumes.

(3) Dilute the contents of a vial of sumattiptan forsystem
suitahairy EPCRS to 1 mL

CHROMATOGRAPHIC CO~DlTIONS

(a) Use a stainless steel cdlumn (25 cm x 4.6 rom) packed
with silica gelfor chromatography (Spherisorb silica S5W is
suitable).

(b) Use isocratic elution and me mobilephasedescribed
below.
(c) Use a flow rate of 2.0 mL per minute.
(d) Use ambient colwnn temperature.
(e) Use a detection wavelength of 282 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
5 times the retention time of the principal peak.

www.webofpharma.com



2022

MOBILE PHASE

10 volumes of 10M ammonium acetate and 90 volwnes of
methanol.

SYSTBM SUITABILITY

The test is not valid unless in the chromatogram obtained
with solution (3):

the chromatogram resembles that suppliedwith sumturiptan
for system suitability EPCRS;

the resolution between impurity A and sumatriptan is
at least 1.5.

liMITS

Identify any peak in the chromatogram obtainedwith
solution (1) due £0 impurity A using the chromatogram
obtained with solution (3). Multiply the area of any peak
corresponding to impurity A by a correction factor of 0.6.

In the chromatogram obtainedwith solution (1):

the areaof anypeak corresponding to impurity A is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%);

the areaof any peakcorresponding lO impurity H is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).

Related substances
Carry out the method for liquidchromatography,
Appendix ill D. Prepare the solutions in a mixture
containing3 volumes of O.025M sodium dihydrogen
orthophosphate, the pH of wbich bas been adjusted to 6.5, and
1 volume aatoniln'le.
(I) Dilute the injection, if necessary, to contain the
equivalent of 0.214% wlv ofsumatriptan.
(2) Dilute 1 volume of solution (1) 10100 volumes.

(3) Dilute the contentsof a vial of sumatripuzn
im/'Urity mixture EPCRS to 1 mL.

(4) Dilute 1 volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with o<to<kcylsilyl silica gelfor chromatography (5 ~m)

(Spherisorb ODS 1 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 282 nm.

(I) Inject 20 ~L of eacb solution.

(g) For solution (I) allow the chromatography 10 proceed for
4 times the retention time of the principal peak.

MOBILE PHASE

25 volumes of acetonitrile and 75 volumes of a solution
containing 0.97 g of dibu!JIlamine, 0.135 g of onhophosphoric
acidand 2.93 g of sodium dihydrogen orthophosphate in
150 rnL of water, adjusted to pH 1.5 with 10M sodium
hydroxide and diluted to 1000 mL with water.
When the chromatograms are recorded under the prescribed
conditions the retention times with reference to aumatriptan
(retention time about 17 minutes) are: impurity D, about
0.2; impurity 2, about 0.3; impurity 1, about 0.4; impurity E,
about 0.5; impurity BJ about 0.6; impurity FJ about 0.7 and
impurity C, about 0.8.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
solution (3)J the resolution between impurity C and
sumatriptan is at least 1.5.

LIMITS

Identify anypeaks in the chromatogram obtained with
solution (1) due to impurity 1 and impurity 2 using the
reference chromatogram for sumatriptan
impurity standard BPCRS. Multiply the area of any peak
corresponding to impurity 1 by a correction factor of 0.2 and
multiply the area of anypeakcorresponding to impurity 2 by
a correction factor of 0.3.
In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity 1 is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtainedwith solution (2) (1.5%);

the area of anypeakcorresponding to impurity 2 is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (1.0%).

Disregard anypeakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

The total impurity content in the test for Impurities A and H
and the test for Related substances is not greater than 4.0%.

Bacterial endotoxins
Carry out the test for bactenal endosoxins, Appendix XN C.
Dilute the injection, if necessary, widl. water BET to give a
solution containing the equivalent of 3.6 mg of sumatriptan
per mL (solutionA). The endotoxin limitconcentration is
less than 350.0 IU of endotoxin per mL.

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D. Prepare the solutions in a mixture
containing 3 volumes of 0.025M sodium dihydrogen
orthophosphate, the pH of wbich has been adjusted to 6.5, and
1 volume of auronim7e.
(1) Dilute the injection to contain the equivalent of
0.021 % w/v of sumatriptan.
(2) 0.03% wlv of sumauipum suca"nate BPCRS.
(3) Dilute the contentsof a vialof sumanipum
impuri!JI mixture EPCRS to 1 mL.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)J the resoluu·on between impurity C and
sumatriptan is at least 1.5.

DETERt\oiINATION OF CONTENT

Calculate the content of C14HZIN30ZS in the injection using
the declared contentof CI4HZINjOzS,C4H604 in
sumamptan succinate BPCRS. 1 mg of CI,.HzINjOzS is
equivalent to 1.400 mg of CI4HzINJOzS,C4H60",.

STORAGE
Sumatriptan Injection should be protected from ligbt.

LABELLING
The quantity of the active ingredient is statedin terms of the
equivalent amount of sumatriptan,
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IMPURITmS
The impurities limited by the requirements of this
monograph include those listed under Sumatriptan Succinate
and the following:

I. 3a-hydroxy-I,I-dimethyl-5-{[(methylamino)sulfonyl]
methyl) -1,2,3,3a,8,8a-hexahydropyrrolo[2,3-b) indol-I-ium
trifiuoroacetate,

2. 1-{3-[2-(dimethylamino)ethyl)-3-hydroxy-2-oxo-2,3
dihydro-IH-indol-5-yl}-N-methylmethanesulfonamide.

Sumatriptan Nasal Spray
Action and use
Serotonin 5HT I receptor agonist; treatment of migraine.

DEFINITION
Sumatriptan Nasal Spray is a solution of Sumatriptan
containingsuitable bufferingagents in a suitablecontainer
fined with a suitable nasaldelivery system.
The nasalspraycomplies with the requirements stated underNasal
Preparations and with the following requirements.

Content of sumatrlptan, C14HzIN302S
90.0 to 110.0% of the stated amount.

CHARACTERISTICS
A clear, pale to dark yellowsolution.

IDENTIFICATION
To a volumeof nasalspray containing 40 mg of Sumatriptan
add I rnLof 'a/uratedsodium chloride ,o/uwn and I mL of
saturated sodium carbonale solution. Shakevigorously for
30 seconds, add two 2-mL quantities of propan-Z-ol, shake,
ailowto separate and discard the aqueous layer.
The separation may take up to 24 hours. Evaporate under a
stream of nitrogen and dry at 100°.

The infrared absorption spectrum is concordant with the
refewnce spectrum of sumatriptan (RS 414).

TESTS
Acidity
pH, 5.0 to 6.0, Appendix V L.

Impurities A and H
Carry out the method for li<tuid chramawgraphy,
Appendix ill D. Prepare the solutions in a mixture
containing 3 volumes of 0.025M sodium dihydrogen
arthopha,phate, the pH of which has been adjusted to 6.5 and
1 volume of aceumitrile.
(1) Dilute the nasalspray, if necessary, to contain 0.1% wlv
of Sumatriptan.
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(2) Dilute I volume of solution (1) to 200 volumes.

(3) Dilute the contentsof a vial of sumatn"ptan for system
suitability EPCRS to I mL

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with silica gelfor chramawgraphy (5 urn) (Spherisorb silica
S5W is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 2.0 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 282 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography 10 proceed for 5 times the
retention timeof the principal peak.

MOBILE PHASE

10 volumes of 10M ammonium aatate and 90 volumes of
methanol.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) resembles that supplied with sumatripran for
system suitability EPCRSand the resolution between
impurity A and sumatriptan is at least 1.5.

LIMITS

Identify any peak in the chromatogram obtained with
solution (I) due to impurity A using the chromatogram
obtained with solution (3). Multiply the area of any peak
corresponding to impurity A by a correction factor of 0.6.
In the chromatogram obtained withsolution (1):

the area of any peakcorresponding to impurity A is not
greater than 3 times the area of the principal peakobtained
in the chromatogram obtained with solution (2) (1.5%);

thearea of any peakcorresponding to impurity H is not
greater than thearea of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Related substances
Carry out the method for liquid chromatography,
Appendix In D. Prepare the solutions ina mixture
containing 3 volumes of 0.025M sodium dihydrogen
ol1hophasphate, the pH of which has been adjusted to 6.5, and
1 volume of aaumilrile.

(1) Dilute the nasalspray, if necessary, to contain 0.1% wlv
of Sumatriptan.

(2) Dilute I volume of solution (1) to 100 volumes.

(3) Dilute the contents of a vial of mmatripran
impurity mix",reEPCRS to I mL.

(4) Dilute I volume of solution (2) 10 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with acradecylsiJy/ silica gelfar chromawgraphy (5 urn)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phase below.
(c) Use a flow rate of 1.5 rnLper minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 282 urn.

(I) Inject 20 ~ of each solution.

(g) For solution (I) allow the chromatography to proceed for
4 times the retention time of the principal peak.
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MOBILE PHASE

25 volumes of acetonim"le and 75 volumes of a solution
containing 0.97 g of dibutyiamine, 0.735 g of onhophosphotic
acidand 2.93 g of sodium diftydrogen orthophosphate in
750 mL water" adjusted to pH to 6.5 with 10M sodium
ftydroxide and diluted to 1000 mL with water.
When the chromatograms arerecorded underthe prescribed
conditions the retention times relative to sumatriptan
(retention time about 17 minutes) are: impurity D, about
0.2; impurity 2, about 0.3; impurity 1, about 0.4, impurity E,
about 0.5; impurity B, about 0.6; impurity F, about 0.7 and
impurity C, about 0.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity C and sumatriptan is at least 1.5.

LIMITS

Identifyany peaks in the chromatogram obtained with
solution (I) due to impurity I and impurity 2 using the
reference chromatogram for sumtutiptan
impuritystandard BPCRS. Multiply the area of any peak
corresponding to impurity 1 by a correction factor of 0.2 and
multiply the area of any peakcorresponding to impurity 2 by
a correcti~n factor of 0.3.
In the chromatogram obtained with solution (1):
the area of any peakcorresponding to impurity 1 is not
greater than 1.5 times the areaof the principal peakin me
cbsomatogram obtained with solution (2) (1.5%);

the areaof any peak corresponding to impurity 2 is not
greater than the areaof the principal peakin the
chromatogram obtained with solution (2) (1.0%);

the area of any other secondary peak is not greater than halfof
the area of the principal peak in the chromatogram obtained
with solution (2) (0.5%).

Disregard any peakwith an area less man the area of the
principal peak in the chromatogram obtainedwith solution
(4) (0.1%).

The total impurity content in the test for Impurities A and H
and the test for Related substances is not greater than4.0%.

ASSAY
Carry out the method for liquidchromawgrapfty,
Appendix ill D. Prepare the solutions in a mixture
containing 3 volumes of 0.025M sodium dihydrogen
ol1hophosphate, the pH of which has been adjusted to 6.5, and
1 volume of aceumitrile.
(1) Dilute the nasal spray, if necessary, to contain0.05% wlv
of Sumatriptan.

(2) 0.07% wlv of sumatriptan succinate BPCRS.

(3) Dilute the contentsof a vial of sumauipum
impurity mixture EPCRS to 1 ml;

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the resolution betweenthe peaksdue to
impurity C and sumatriptan is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C,.H2IN30ZS using the declared
content of CI.JI21N302S,C4H604 in sumattipum
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succinate B.P()RS. I mg of CI4H2IN302S,C.tH60" is
equivalent to 0.714 mg OfC14H21N302S.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underSumatriptan Succinate
and the following:

I. 3a-hydsoxy-I,I-dimethyl-5-{[methylamino)sulfonyl]
methyl} -1,2,3,3a,8,8a-hexahydsopyrrolo[2,3-b]indol-I-ium
trifluoroacetate];

2. 1-(3- [2-(dimethylnitroyl)ethyl]-I H-indol-5-yl}-N
methylmethanesulfonamide.

Sumatriptan Tablets
Action and use
Serotonin 5HT I receptor agonist; treatment of migraine.

DEFINlTION
Sumatriptan Tablets contain Sumatriptan Succinate.
The tablets comply with the requirements statedunderTablets and
with thefollowing requirements.

Content of sumatriptan, C1,.H21N302S
95.0 to 105.0%of the stated amount.

IDENTIFICATION
Add 10 mL of methanol to a quantity of powdered tablets
containing the equivalent of 70 mg of sumatriptan, mix with
the aid of ultrasound for 5 minutes, filter through a 0.45-J.tm
.PTFE filter, evaporate the filtrate and dry underreduced
pressuse for I hour. The infrared absorpMn spectrum of the
residue, Appendix ITA, is concordant with the reference
spectrum of surnatriptan succinate (RS 413).

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolutWn testfar tablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

(I) After 15 minutes withdsaw a sample of the medium and
measure the absorbance of the filtered sample, suitably diluted
with the dissolution medium if necessary, to give a solution
expected to contain the equivalent of 0.0011% wlvof
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sumatriptan, at the maximum at 282 nm, AppendixII B
usingwater in the reference cell.
(2) Measure the absorbance, of 0.0013% wiv solution of
sumamptan succinate BPCRS in waterusing water in the
referencecell.

DETERMINATION OF CONTENT

Calculate the total content of CJ4HzINJ02S, in the medium
from the absorbances obtained and usingthe declared
content of C1.Jf2IN)OZS,C.IH60.. in sumampmn
succinate BPCRS. 1 mg of CI4HZIN30ZS)C.IH604 is
equivalent to 0.714 mg ofCI-IH21N302S.

Impurities A and H
Carry out the method for liquidchromawgraphy,
Appendix In D, using the following solutions.
(t) Add 100 mL of O.lM hydrochlori< acid to a quantity of the
powdered tablets containingthe equivalent of 0.14 g of
sumatriptan, mix with the aid of ultrasound and filter
through a 0.45-I'm PTFE filter.

(2) Dilute 1 volume of solution (I) to 100 volumes with
O.lM hydrochlori< acidand dilute 3 volumes of the resulting
solution to 4 volumes with the same solvent.

(3) Dilute thecontents of a vial of sumauipum for system
suitability EPCRS to 1 mL with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with silica gelfor chromtlU!graphy (Spherisorb silica S5W is
suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of2.0 mLper minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 282 nm.

(I) Inject 20 I'L of each solution.

(g) For solution (1) allow the chromatography to proceed for
5 times the retention time of the principal peak.

MOBILE PHASE

10 volumes of 10M ammonium acetate and 90 volumes of
methanol.

SYSTEM SUITABILITY

The test is not valid unless, using solution (3):

the chromatogram resembles that supplied with sumatriptan
for sysrem suitability EPCRS;
the resolution between impurity A and sumatriptan is
at least 1.5.

LIMITS

Identifyany peak in the chromatogram obtained with
solution (1) due to impurity A using the chromatogram
obtained with solution (3). Multiply the area of any peak
corresponding to impurity A by a correction factorof 0.5.
In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.75%);

the areaof any peak corresponding to impurity H is not
greater than 0.4 times the areaof the principal peak in the
chromatogram obtained with solution (2) (0.3%).

Related substances
Carry out the method for liquidchromatography,
Appendixill D, using the following solutions.
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(I) Add 100 mL"of 0.1M hydrochloric acid to a quantity of the
powdered tablets containing the equivalent of 0.14 g of
sumarripren, mix with the aid of ultrasound and filter
through a 0.45-I'm PTFE filter.

(2) Dilute 3 volumes of solution (I) to 100 volumes with
0.1M hydrochloric acid and dilute 1 volume of the resulting
solution to 10 volumes with O.lM hydrochlonc acid.
(3) Dilute the contents of a vial of nmuutipum
impan"sy mixlureEPCRS to 1 mL with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with actadecylsilyl silica gelfor chromawgraphy (5 I'm)
(Spherisorb ODS 1 is suitable).

(b) Use isocraticelution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambient column temperature.

(e) Use a detection wavelength of282nm.

(0 Inject 20 I'L of each solution.

(g) For solution (I) allow the chromatography to proceed for
4 times the retention time of the principal peak.

MOBILE PHASE

25 volumes of aceumimle and 75 volumes of a solution
containing 0.97 g of dibutylam;ne, 0.735 g of onhaphosphonc
acidand 2.93 g of sadium dihydrogen orrhqphasphare in
750 mL of water, adjusted to pH 7.5 with 10Msadium
hydroxide and diluted to 1000 mL with water.

SYSTEM SUITABILITY

The test is not valid unless in solution (3):

the chromatogram resembles that suppliedwith sumatriptan
impuritymixture EPCRS;
the resolution between impurity C and sumatriptan is
at least 1.5.

UMITS

In the chromatogram obtained with solution (I):

the area of any peaks corresponding to impurities B, C or D
is not greaterthan 2.5 times the areaof the principal peak in
the chromatogram obtained with solution (2) (0.75%);

the area of any other secondary peak is not greater than area
of the principal peak in the chromatogram obtained with
solution (2) (0.3%).

Disregard any peakwith an arealess than a thirdof the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

The total impurity content in the test for Impurities A and H
and the test for Related substances is not greater than 2.0%.

ASSAY
Carry out the method for liquid chromawgraphy,
Appendixm D, using the following solutions.

(1) Add 100 mL of O./M hydrochlori< acid to a quantity of the
powdered tablets containing the equivalent of 0.1429 g ·of
sumatriptan, mix with the aid of ultrasound, filter tluough a
0.45-J.lm PTFE filter and dilute 1 volume to 10 volumes with
0.1M hydrochlori< acid.

(2) 0.02% wlv of rumalriptan succinate BPCRS in O.lM
hydrochlori< acid.
(3) Dilute the contents of a vial of sumatriptan
impuritymixture EPCRS to I mL with the mobile phase.
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CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3» the resolution between impurity C and
sumatriptan is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C14H21N30 28 in the tablets using
the declared content of C14H2INJ02S,C-4H604 in
sumaniptan succinate BPCRS. 1 mg of Ct.Ji21N302S,
C4H604 is equivalent to 0.714 mg OfCI4HzIN302S.

LABELLING
The quantity of the active ingredient is stated in terms of the
equivalent amount of sumatriptan.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underSumatriptan
Succinate.

The spin'c complies wich the requirements scated under Spin"rs and
with thefollowing requirements.

Content of methyl salicylate, CSHS03

0045 10 0.55% vlv.

Content of diethyl phthalate, C"H1.O.

1.80 to 2.20% vlv.

IDENTIFICATION
A. To I mL add 0.5 mL of OAM iron(lIl) chloride hexahydrate.
A violet colour is produced.
B. To I mL add 50 mg of resorcinol and I mL of sulfuric acid,
heat for I minute, cool, pour into waterand make alkaline
with 5M sodium hydroxide. A distinctgreen fluorescence is
produced which disappears when the solution is made acidic
and reappears when it is made alkaline.

TESTS
Weighl per mL
0.817 to 0.827 g. Appendix V G.

ASSAY
For methyl salicylate
Dilute 5 mL to 100 mL with absolute ethanol, further dilute
10 mL of this solution to 100 mL with absolute ethanol and
measure the absorbanu of the resulting solution at me
maximum at 306 nm, AppendixIT B. Calculate the content
of C.H.O, taking 335 as the value of the absorbance of a
1% vlv solutionof methyl salicylate at the maximum at
306 runusing a 1 cm cell.

For diethyl phthalate
Further dilute 10 mL of the final solution prepared in the
Assay for methyl salicylate to 50 mL with absolute ethanol and
measure the absorbance of the resulting solution at 227 nm,
Appendix II B. Subtract from the observed absorbance the
absorbance due to the methyl salicylate present, as
determined above) taking432 as the valueof the absorbance

Surgical Spirit
DEFINITION

MethylSalicylate
DiethylPhthalate
CastorOil
Industrial Methylaled Spirit

'mL
"'mL
2,mL

Sufficientto produce 1000 mL

of a 1%vlv solutionof methyl salicylate using a 1 cm cell.
For the purposesof calculation take 419 as the value of the
absorbance of a ! %vlv solutionof diethyl phthalate at
227 om using a I em cell.

LABELLING
The label states that the preparation is flammable and should
be kept awayfrom a naked flame.

Suxamethonium Chloride Injection
Action and use
Depolarizing neuromuscular blocker.

DEFINITION
Suxamethonium Chloride Injection is a sterilesolution of
Suxamethonium Chloride in Water for Injections.
The injectimt complies with the requirements suued under
Parenteral Preparations and with thefollowing requirements.

Content of suxamethonium chloride)
C,,H,oCI,N,O.,2H,O
90.0 to 107.5% of the stated amount.

IDENTIFICATION
Dilute a volume containing 20 mg of Suxamethonium
Chloride to 50 mL with water. To 0.5 mL add 2 mL of
chlorofonn, 2 mL of a solutioncontaining 0.16% w/v of drne
acidand 6.6% wlv of disodium hydrogen orthophosphate and
0.1 mL oCa solutioncontaining 0.15% wlv of bromothymol
blue and 0.15% wlv of anhydrous sodium carbonate. Shakefor
2 minutes and allowto separate. The chloroform layeris
yellow.

TESTS
Acidity
pH, 3.0 to 5.0, Appendix V L.

Hydrolysis products
The volume of O.IM sodium hydroxide VS required for the
preliminary neutralisation in the Assay is not more than one
tenth of the total volume of O.IM sodium hydroxide VS
required for the preliminary neutralisation and the hydrolysis.

ASSAY
To a volume containing 0.2 g of Suxamethonium Chloride
add 30 mL of carbon dioxide-free water and shake with five
20-mL quantities of ether. Wash the combined ethersolutions
withtwo Ie-ml, quantities of waterand discard the ether.
Shake the combinedwashings with two lo-mL quantities of
ether, add the washings to the original aqueoussolution and
neutralise with O.lM sodium hydroxide VS using bromothymol
blue solution R3 as indicator. Add 25 mL of 0.1M sodium
hydroxide VS, heat under a reflux condenser for 40 minutes)
allow to cool and titrate the excess of alkali with O.lM
hydrochloric acidVS using bromothymol blue solution R3 as
indicator. Repeatthe operation using 40 mL of carbon
dioxide-jree water and beginning at the words 'Add 25 mL. ..'.
The difference between the titrations represents the amount
of sodium hydroxide required. Each mL of O.IM sodium
hydroxide VS is equivalent to 19.87 mg of
C1.H,oCI,N20,,2H,O.

STORAGE
Suxamethonium Chloride Injection should be stored at a
temperature of 2° to 8°. It should not be allowed to freeze.
Under these conditions it may be expected to continue to
meet the requirements of me monograph for not less than
18 months afterthe date of preparation.
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Invert Syrup
DEFJ1Il'ITION
InvertSyrup is a mixture of glucoseand fructose prepared by
hydrolysing a 66.7% wlwsolutionof Sucrosewith a suitable
mineral acid, such as hydrochloric acid, and neutralising the
resulting solution using, for example) calcium carbonate or
sodium carbonate. The degreeof inversion is at least 95%.
The syrnp romp/ies with the requirements stated under Oral
Liquids and with the foUowing requirements.

Content of reducing sugars, expressed as invert sugar
Not less than 67.0% w/w.

CHARACTERISTICS
A clear,colourless to pale straw-coloured syrupy liquid.
Miscible with water, producing a clear solution; it dissolves in
ethanol (96%) with the formation of an insoluble residue.

IDENTIFICATION
A. Heat 1 g with 10 mL of water and 5 mL of cupti-tanatic
solution. A red precipitate is produced.
B. A solution in water is laevorotatory.

TESTS
Acidity
pH, 5.0 to 6.0, Appendix V L.

Arsenic
To 4.0 g add 50 mL of water and 10 mL of brominated
hydrochloric acid, allowto standfor 5 minutes and removethe
excess of bromine by adding lin(lI) chloride solution AsT and
dilute to 100 mL with water. 25 mL of the resulting solution
complies with the limittestfor arsenic, Appendix VII (l ppm).

Lead
Prepare two solutions as follows. For solution (I) add 5 mL
of 6M acetic acid to 12 g of the syrup. For solution (2) add
5 mL of 6M acetic acidand 2 mL of leadstandard solution
(10 ppm Pb) to 2.0 g of the syrup. Make solutions (I) and
(2) alkaline with 5M ammonia, if necessary, and to each add
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1 mL of potassium cyanide solution PbT. The solutionsshould
not be more than faintly opalescent. If the coloursof the
solutions differ, equalise by me addition of a few drops of a
highly diluted solution of burnt sugar or othernon-reactive
substance. Dilute each solution to 50 mL with water, add
0.1 mL of a 10%wlv solution of sodium sulfide to each and
mix thoroughly. When viewedagainst a whitebackground,
the colourproduced in solution (1) is not more intense than
that produced in solution (2) (2 ppm).

Refractive index
1.4608 to 1.4630, Appendix V E.

Sulfur dioxide
Not more than 70 ppm, Appendix IX B.

Weight per mL
1.338 to 1.344 g, Appendix V G.

Sulfated ash
Not more man 0.1%, AppendixIX A.

ASSAY
Dilute the syrup so that the volume of the dilutedsolution
required in the following method is between 15 and 50 mL.
Add 10.00 mL of cupnCtanaric solution Rl to a 300 mL
conical flask, add from a burette 15 mL of the diluted
solution, heat to boiling overwiregauze covered with
insulating material and continue adding the diluted solution
in quantities of about 5 mL at 15-second intervals until the
colour of the mixture indicates that thereduction appears to
be almostcomplete. Boil for 2 minutes, add 0.2 mL of a
1%wlvsolution of methylene biue and continue the titration
until the blue colour is discharged. Repeat the operation, but,
before heating, add almost the full quantity of the diluted
solution required to reduceall the copperand then boil
moderately for 2 minutes. Withoutremoving the flask from
either the gauze or the flameduring the remainder of the
titration, add 0.2 mL of the methylene blue solutionand
continue the titration so that it is just complete in a total
boiling time of exactly 3 minutes; the end point is indicated
by me disappearance of the blue colour, the solution

Quantiry of Invert Quantity of Ouanriry of Invert Quamiryof
prepared sugar invert sugar prepared sugar invert sugarper
solution factor- per 100 ml solution factors 100 mI
required required
ml mg ml mg

15 50.5 336.0 33 51.7 156.6

16 50.6 316.0 34 51.7 152.2
17 50.7 298.0 35 51.8 147.9
18 50.8 282.0 36 51.8 143.9
19 50.8 267.0 37 51.9 140.2
20 50.9 254.5 38 51.9 136.6
21 51.0 242.9 39 52.0 133.3
22 51.0 231.8 40 52.0 130.1
23 51.1 222.2 41 52.1 127.1
24 51.2 213.3 U 52.1 124.2
25 51.2 204.8 43 52.2 121.4
26 51.3 19704 H 52.2 fl8.7
27 51.4 190.4 45 52.3 116.1
28 51.4 183.7 46 52.3 113.7
29 51.5 177.6 47 52.4 lilA

30 51.5 171.7 48 52.4 109.2
31 51.6 166.3 49 52.5 107.1
32 51.6 161.2 50 52.5 105.)

* mg of invert sugar corresponding to 10.00 mL of cupti-umotic solution Rl,

j
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becoming orange. From the Table calculate the content of
reducing sugars (expressed as invert sugar) in 100 mL of the
diluted solution and hence the percentage weight in weightin
the substance beingexamined.

STORAGE
Invert Syrupshouldbe stored at a temperature of 35° to 45°.

Talc Dusting Powder
Talc Cutaneous Powder

DEFINTI10N
Talc Dusting Powder is a sterilecutaneous powderof suitable
fineness consisting of 10% of starch I and 90% of Purified
Talc.

PRODUCTION
The starch is triturated with the Purified Talc and passed
through a sieve of suitable mesh size (250 pm may be
suitable). Eitherdie Purified Talc is sterilised beforeuse or
the finalproduct is subjected £0 a suitable sterilisation
procedure.
The dusting powder complies wirh the requirements staledunder
Topical POwders and with thefollowing requirement

Acid-insoluble matter
86.0 to 91.0% when determined by the following method.
Boil 0.5 g with 10 mL of 2M hydrochloric acid for 5 minutes,
cool, filter through a tared sintered-g1ass crucible (ISO4793,
porosity grade 4, is suitable),wash the residue withwater
until the washings arefree from acidand dry to constant
weightat 1050

•

Tamoxifen Oral Solution
Action and use
Selective estrogen receptor modulator.

DEFINITION
Tamoxifen Oral Solution containsTamoxifen Citrate in a
suitable vehicle.
Theoral solurion complies with the requirements staled underOral
Liquids and wi,h thefollowing requirements.

Content oftamoxifen, C2J12~O
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a quantity of the oral solution containing the equivalent

of 0.1 g oftamoxifen add 20 mL of water, wann, add 2 mL
of 5M sodium hydroxide and cool. Extract with two 10-mL
quantities of ether, filtering each extract in tum. Combine the
ether extracts and evaporate to dryness in a current of .
nitrogen at roomtemperature. Dry the residue at a pressure
not exceeding 0.7 kPa for 30 minutes.The infrared absorption
spectrum of the dried residue,Appendix II A, is concordant
with the reference spectrum obtained with lamon/en
citrate BPCRS treated in the same manner.

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, protected from light and using the following
solutions.

I Maizt Starch, Pouuo Starch, R~ Srarch, Wheal Starch or, in tropical
andsubtropical countnes when lhese an! notavailabk, Tapioca Srarch may
beustd.

Tamoxifen Preparations 111-1389

(1) Dilute a quantity of the oralsolutioncont~ining the .
equivalent of 50 mg of tamoxifen to 50 mL WIth themobile
phase.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase.
(3) 0.15% wlv oftamaxi/en ciuau for perfonnana lest EPCRS
in the mobile phase.
(4) Dilute I volume of solution (2) to 10 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 rom) packed
with end-capped ocUJdecylsilyl ,iJiea gelfor chroma,ography
(5 urn) (Columbus CI8 is suitable).
(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.2 mL per minute.

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 240 nm.
(I) Inject 20 pL of each solution.
(g) For solution (I) allow the chromatograpby to proceed for
twice the retentiontime of the ramoxifenpeak.

MOBILE PHASE

40 volumes of acelonitrile and 60 volumes of a mixture
containing 0.09% wlv of sodium dihydrogen orthophosphate and
0.48% wlv ofN,N-dimethyloc<ylamine, adjust the final
solution to pH 3.0 with orthophosphoric acid.
Under the prescribed conditions the retention times relative
to tarooxifen (retention time, about 20 minutes) are:
E-isomer, about 0.8; impurity F, about 0.9).

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):
the resolution between the peaks due to E-isomer and to
tamoxifen impurity F is at least 3.0;
the resolution between the peaks due to tamoxifen
impurity F and tamoxifen is at least 1.5;
the chromatographic profile closely resembles the
chromatogram provided with the lamoXljen citrate for
peiformana tesl EPCRS.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakdue to the E-isomer is not greater than
0.3 times the areaof the principal peak in the chromatogram
obtained with solution (2) (0.3%);
the area of any othersecondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);
the sum of the areas of any secondary peaks is not greater than
1.2 times me area of the principal peak in the chromatogram
obtained with solution (2) (1.2%).
Disregard. any peakwith a retention time of less than
2.5 minutes and any peakwith an area less ~an th~ area of
the principal peak in the chromatogram obtamed with
solution (4) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(1) Dilute a weighedquantity of the oral solutio~ containing
the equivalent of 5 mg of tamoxifen to 50 mL With the
mobile phase.
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(2) 0.015% wlv of tamoxifen citrate BPCRS in the mobile
phase.

(3) 0.15% wlv of tamoxifen citrate for performance "51EPCRS
in the mobilephase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may he used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaksdue to E-isomerand lO

tamoxifen impurity F is at least 3.0;
the resolution between the peaksdue £0 tamoxifen
impurityF and tamoxifen is at least 1.5;

the chromatographic profileclosely resembles the
chromatogram provided with the lamoxifen citrate /or
peiformance testEPCRS.

DETERMINATION OF CONTENT

Calculate the weight per mL of the oralsolution. Calculate
the content of tamoxifen, ~~29NO, in the oral solution
using the declared content of C2~29NOJ in cammlen
citrate BPCRS.

STORAGE
Tamoxifen Oral Solution should be stored at room
temperature and in accordance with the manufacturer's
instruction.

LABELLING
The quantity of active ingredient is stated in tenns of the
equivalent amount of tamoxifen.

Tamoxifen Tablets
Acdon and use
Selective estrogen receptor modulator.

DEFINITION
TamoxifenTabletscontainTamoxifen Citrate.
The tablets oomply withtherequirements stared under Tablets and
with thefollowing requirements.

Content of tamoxlfen, C2~2gNO
90.0 to 11000%of the stated amount.

IDENTIFICATION
To a quantity of the powdered tablets containing the
equivalent of 0.1 g of tamoxifen add 20 mL of waler, warm,
add 2 mL of 5M sodium hydroxide and cool. Extract with two
10-mL quantities of ether, filtering each extract in turn.
Combine the etherextracts and evaporate to dryness in a
current of nitrogen at room temperature. Dry the residue at a
pressure not exceeding 0.7 kPa for 30 minutes.The infrared
absorption spearum of the driedresidue,AppendixIl AJ is
concordant with the reference spectrum of tamoxifen (RS 321f).

TESTS
Dissolution
Complywith the requirements fo.r Monographs of the British
Pharmacopoeiain the dissolution test for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 150 revolutions
per minute.
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(b) Use 1000 mL of O.02M hydrochloric acid, at a temperature
of 37°, as the medium.

PROCEDURE

After45 minutes withdraw a sampleof the medium and
measure the absorbance of the filtered sample, suitably diluted
with the dissolution medium, if necessary, at the maximum
at 275 run, Appendix II B, using 0.02M hydrochloric acidin
the reference cell.

DETERMINATION OF CONTENT

Calculate the total contentof C26H29NO in the medium
laking 305 as the value of A(I %, I cm) at 275 urn.

Related substances
Carry out the method for /UJuid chromatography,
Appendix ill D, protected from light and using the following
solutions.
(1) To a quantity of the powdered tablets containing the
equivalent of 50 mg of tamoxifen, add 35 mL of the mobile
phase, mix with the aid of ultrasound for5 minutes,dilute to
50 mL with the mobile phase, mix, centrifuge and filterthe
supernatant liquid through a membrane filter with a nominal
pore size of 0.45 urn,

(2) Dilute I volume of solution (I) 10 100 volumes with the
mobile phase.

(3) 0.15% wlv of tamorfen citrate for peiformance lestEPCRS
in the mobile phase.
(4) Dilute I volume of solution (2) to 20 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-eapped oaodecy/si/y/ silica gelfor chromatography
(5 pm) (Columbus CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 240 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (1) allow the chromatography to proceed for
twice the retention time of the tamoxifen peak.

MOBILE PHASE

40 volumes of auumim°le and 60 volumesof a mixture
containing 0.09% wlv of sodium dihydrogen ortlwphosphate and
0.48% wlv ofN,N-dimethylocty/amine, adjust the final
solution to pH 3.0 with orthophosphoric acid.
Under the prescribed conditions the retention times relative
to tamoxifen (retention time, about 20 minutes) are:
E-isomer, about 0.8; impurity F, about 0.9).

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to E-isomer and to
tamoxifen impurity F is at least3.0;
the resolution between the peaks due to tamoxifen
impurity F and tamoxifen is at least 1.5;
the chromatographic profile closely resembles the
chromatogram provided with the tamoxifen citrate for
performance testEPCRS.

LIMITS

In the chromatogram obtained with solution (I):
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the area of any peak due to the E-isomer is not greater than
0.3 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.3%);

the sum of the areas of all the seamdary peahs, apart from any
peak due to the E-isomer, is not greater than 0.5 times the
area of the principal peakin the chromatogram obtained with
solution (2) (0.5%).

Disregard any peakwith a retention timeof less than
25 minutes and any peak with an area less than the area of
the principal peak in the chromatogram obtained with
solution (4) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carty out the method for
litJuid chromatagraphy, Appendix ill D, using the following
solutions.
(I) To a quantity of the powdered tablets containing the
equivalent of 5 mg of ramoxifen, add 35 mL of the mobile
phase, mix with the aid of ultrasound for 5 minutes) dilute to
50 mL with the mobile phase and filter.

(2) 0.015% wlv of tamoxifen citrate BPCRSin the mobile
phase.

(3) 0.15% wlv of tamaxifen citrate for peiformance test EPCRS
in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3): .

the resolution between the peaks due to E-isomer and to
tamoxifen impurity F is at least 3.0;
the resolution betweenthe peaks due to tamoxifen
impurity F and tamoxifen is at least 1.5;

the chromatogram closely resembles the chromatogram
provided with the tamaxifen citrate forperformatlce testEPCRS.

DETERMINATION OF CONTENT

Calculate the contentof tamoxiten, ~~29NOJ using the
declared content of C2JI29NOJ in tamoXJ!en citrate BPCRS.

LABELLING
The quantity of activeingredient is stated in terms of the
equivalent amountof tamoxifen.

Tamsulosin Prolonged-release Capsules
Prolonged-release TamsulosinCapsules
Tomsulosin Prownged-release Capsules from different
manufacturers, whilst camplying with the requirements 0/the
monograph, aw not inurchangeable unless olheIWisejuslified and
authorised.

Action and use
Alphaj-adrenoceptor antagonist.

DEFINITION
Tamsulosin Prolonged-release Capsules contain Tamsulosin
Hydrochloride. They are formulated so that the medicament
is released overa period of several hOUIS.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Tamsulosin Hydrochloride.

Tamsulosin Preparations 111-1391

The dissolution profile reflects the in vivo performance which
in turn is compatible with the dosage schedule recommended
by the manufacturer.

The capsules comply with the requirements statedunder Capsules
and with thefollowing requirements.

Content of tamsulosin hydrochloride, C2oHuN'20SS,
HCl
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. In the Assay, the principal peakin the chromatogram
obtained with solution (1) has the same retention time as
thatin the chromatogram obtained with solution (2).
B. The lightabsorption of solution (I) obtained in the Assay,
Appendix II B in the range210 to 400 nm, exhibits a single
maximum at 225 om.

TESTS
Related substances
Carryout the method for liquid chromatography,
Appendix m D, using the following solutions.
(1) Mix for at least 15 minuteswith the aid of ultrasound
and with Intermittent shaking a quantity of the capsules
containing 0.8 mg of Tamsulosin Hydrochloride with 10 mL
of 1Mmethanolic hydrochwric acidand filter through a 0.7-~m

glass fibre filter. To 1 volume of the filtrate add 4 volumesof
1Mmethanolic hydrochloric acid.
(2) Dilute I volume of solution (I) to 500 volumes with
mobilephase.
(3) 0.0032% wlv of tamsulosin hydrochlaride
impuriry standard BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with oaaduylsilylsilica gelfor chromatography (5 um)
(Nucleosil CI8 100A is suitable).

(b) Use isocratic elution and the mobile phase descnbed
below.

(c) Use a flow rateof 1.5 mL perminute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 225 urn.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 7 times the
retention time of tamsulosin (retention time about
6 minutes).

MOBILE PHASE

300 volumes of acetonitrile and 700 volumes of water
containing 0.44% vlv perchlotic acidand 0.15% wlv sodium
hydroxide previously adjusted to pH 2.0 with 1Msodium
hydroxide.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
with tamsulnsin hydrochloride impurity standard BPCRS.

UMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to (2R)-N-[2-(2
ethoxyphenoxy)ethyl]-I-(4-methoxyphenyl)propan-2-amine
(impurity H) is not greater than 2.5 times the area of the
principal peak in the chromatogram obtained withsolution
(2) (0.5%);
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the area of any other seamdary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (O.2%);

the sum of the areas of aU the secondary peaks is not greater
than 7.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%).
Disregard any peakwith an area less thanhalf the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

Uniformity of content
Capsules containing less than 2 mg and/or less man 2% w/w
ofTamsulosin Hydrochloride complywith the requirements
stated underCapsules usingthe following methodof analysis.
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(I) Mix the contents of I capsule with 10 mL of
1M methanolic hydrochlom acid for at least 15 minutes with
the aid of ultrasound and with intermittent shaking, filter
through a 0.7-~m glass fibre filter, dilute I volume of the
filtrate to 10 volumes with 1M me/hanolic hydrochloric acid and
filter through a 0.7-~m glass fibre filter.
(2) Prepare a 0.040% wlv solution of tomsuiosin
hydrochloride BPCRS in methanol with the aid of ultrasound,
cool and dilute 1 volume to 100 volumes with 1M methanolk
hydrochloric add.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of C,.H,.N20,S,HCI in each capsule
from the declared content of CwH",N,O,S,HCI in
tammlosin hydrochloride BPCRS.

ASSAY
For capsules containing less than 2 mg antVor less
than 2% wlw of tamsulosin hydrochloride
Use the average of the individual results determined in the
test for Uniformityof content.

For capsules contQJ'ning 2 mg or more and 2% uVwor
mcwe of tamsulosin hydrochloride
Carry out the methodfor liquid chromatography,
Appendix III D, using the following freshly prepared
solutions.
(1) To a quantity of the powdered mixed contents of
20 capsules containing 1.6 mg ofTamsulosin HydrocWoride
add 50 mL of 1Mmethonolic hydrochloric acid, mix for at least
15 minuteswith the aid of ultrasound, cool and add
sufficient 1M me/hanolic hydrochlbric acid to produce 100 mL
Filterusing a O.7-J.1rn glass fibre filter and dilute J volume of
the filtrate to 4 volumes with O.lM methanolic hydrochloric
acid.
(2) Prepare a 0.040% ~Iv solution of tamsulosin
hydrochlmide BPCRS in methanol with the aid of ultrasound,
cool and dilute 1 volwne to 100 volumes with 1M mahandic
hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances maybe used.

DETERMINAnON OF CONTENT

Calculate the contentof C2oH28N205S,HCI in the capsules
from the declared contentof C2oH28N205S,HCl in
tomsulosin hydrochloride BPCRS.

2022

IMPURITIES'
The impurities limited by the requirements of this
monog.....aph include impurities B, E, F and H listed under
Tamsulosin Hydrochloride.

Tamsulosin Prolonged-release Tablets
Prolonged-release Tamsulosin Tablets
Tamsuwsin Prownged-rekase Tablets from different manufacturers,
whilst complying with the requirements of themonograph~ are nOi
interchangeable unless otherwise justified and authorised.

Action and use
Alphal-adrenoceptor antagonist.

DEFINITION
Tamsulosin Prolonged-release Tabletscontain Tamsulosin
Hydrochloride. They are formulated so r..hat the medicament
is released overa periodof several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Tamsulosin. The dissolution profile
reflects the in vivo performance which in turn is compatible
with the dosageschedule recommended by the manufacturer.
The tablets comply with the requiremenu stated under Tablets and
with thefollowing requirements.

Content of tamsulosin hydrochloride, C,oH,sN,O,S.HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The lightabsorption, Appendix II B, in the range 210 to
400 om of the solutionprepared in the Assay exhibits a
single maximum at 225 run.
B. In the Assay, the retention time of the principal peakin
the chromatogram obtained with solution (1) is similar to
thatof the principal peakin the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) Mix a quantity of the powdered tablets containing 0.8 mg
of Tamsulosin Hydrochloride for at least 15 minutes with the
aid of ultrasound, and with intermittent shaking, with 10 mL
of 1M methandichydrochloric acid and filter through a 0.7-~m

glass fibre filter. To I volume of the filtrate add 4 volumes of
1M methanolic hydrochloric acid.

(2) Dilute I volume of solution (I) to 100 volumes with
mobile phase. Dilute 1 volume to 5 volumeswith mobile
phase.
(3) 0.0032% wlv of tamsulosin hydrochlmide
impuritystandard BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with oetadecylsilyl silica gelfor chromatography (5 um)
(Nucleosil CIS 100A is suitable).
(b) Use isocratic elutionand the mobile phasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use a column temperature of 40'.
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ASSAY
Heat 0.5 g of the paste gently in a porcelain dish overa small
flame untilthe basis is completely volatilised or charted.
Increase theheat until all the carbon is removed. Dissolve
the residue in 10 mL of 2M acetic acid and add sufficient
waterto produce 50 mL. To the resulting solution add
50 mg of xy/enol orange triturate and sufficient hexamine to

Extemporaneous preparation
The following directions apply.

Triturate the Strong CoalTar Solution with a portion of the
Compound ZincPasteuntilsmoothand gradually
incorporate the remainder of the Compound ZincPaste.
Thepaste complies with the requirements Slated under Topical
Semi-solid Preparatiam and with thefollowing requirements.

Content of zinc oxide. ZnO
21.0 to 25.0% wlw.

IDENTIFICATION
The residue obtained in the Assay is yellow when hot and
white when cool

ASSAY
For tablets containing less than 2 me and/or less than
2% w1w of tamst..tlosin hydrochloride
Use the average of the individual results determined in the
test forUniformity of content.

For tablets contat'nr'ng 2 mg or more and 2% wIw or
more of tamsulosin hydrochloride
Weigh and powder 20 tablets. Carry out the method for
IUjuid chromatography, Appendix ill D, using the following
solutions.
(I) To a quantity of the powdered tablets containing 1.6 mg
of Tamsulosin Hydrochloride add 50 mL of 1M methanolic
hydrochlork acid, mix forat least 15 minutes with the aidof
ultrasound, cool and addsufficient 1M metharwlic hydrochloric
acid to produce 100 mL. Filter using a 0.7-~ glass fibre
filter and dilute 1 volume of the filtrate to 4 volumes with
0.1'1 methanolic hydrochloric acid.

(2) Prepare a 0.040% wlv solution of tamsulosin
hydrochloride BPCRS in methanol with the aid of ultrasound,
cool and dilute 1 volume to 100 volumes with 1M methanolic
hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

DETBRMlNATION OF CONTENT

Calculate the content of CwH28N,O,S,HCI in the tablets
from the declared content of C,oH,sN,O,S,HCI in
tamsulosin hydrochloride BPCRS.

IMPURITIES
The impurities limited by therequirements of this
monograph include impurities B, E, F and H listedunder
Tamsulosin Hydrochloride.

(e) Use a detection wavelength of 225 run.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 7 times the
retention timeof tamsulosin.

MOBILE PHASE

300 volumes of acetonitrile and 700 volumesof a solution
containing 0.44% vlv ofperchloric acidand 0.15% wlv of
sodium hydroxide previously adjusted to pH 2.0 with
IM sodium hydroxide.
When the chromatograms are recorded underthe prescribed
conditions, the retention time of tamsulosin is about
6 minutes.

SYSTBM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
with tamsulosin hydrochloride impur#y standard BPCRS.

LIMITS

Identify any peak corresponding to impurity H in the
chromatogram obtained with solution (1) using the
chromatogram obtained with solution (3) and the
chromatogram supplied with tamsulosin hydrochloride
impuritysiandard BPCRS.
In the chfumatogram obtained with solution (I):

the area of anypeakcorresponding to impurity H is not
greater than 2.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);

me area of any othersecondary peakis not greater than
3.5 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.7%);

the sum of the areas of all the secondary peaks is not greater
than 7.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%).

Disregard any peak with an area less than half the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

Uniformity of content
Tabletscontaining less than 2 mg and/or less than 2% wlw
of Tamsulosin Hydrochloride comply with the requirements
statedunder Tabletsusing the following methodof analysis.
Carry out the method for IUjuid chromaUJgraphy,
Appendix ill D, using the following solutions.
(I) Intermittently shake I tablet with 10 mL of 1M methanolic
hydrochloric acidfor at least 15 minutes with the aid of
ultrasound, filter through a 0.7-~m glass fibre filter, dilute
1 volumeof the filtrate to 10 volwnes with 1M methanolic
hydrochloric acidand filter through a 0.7-~ glass fibre filter.

(2) Prepare a 0.04% wlv solution of tamsulosin
hydrochloride BPCRS in methanol with the aid of ultrasound,
cool and dilute 1 volwne to 100 volumes with 1M methano/ic
hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances maybe used.

DETERMINATION OF CONTENT

Calculate the content of C,oH28N,O,S,HCI in each tablet
from the declared content of C,oH,sN,O,S,HCI in
tomsulosin hydrochloride BPCRS.

Coal Tar Paste
DEFINITION

Srrong CoalTar Solution
CompoundZinc Paste

75.
925 g
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produce a violet-pink colour.Add a further 2 g of hexamine
and titrate with a.1M disodium edeuue VS until the solution
becomes yellow. Each mL ofO.1M disodium ede!Q!e VS is
equivalent to 8.138 mg of Zoo.

In making Coal Tar Solution, Ethanol (96 per cent) may be
replaced by Absolute Ethanol or Industrial Methylated
Spirit'.

Extemporaneous preparation
The following directions apply.

fvlix me CoalTar, warmed if necessary to render it fluid,
with me Polysorbate 80, pour thismixture in a thin stream
into 800 mL of Ethanol (96 per cent) in a closed vessel filled
with an agitator; continue agitation throughout the addition
of the mixture and for 1 hour thereafter. Allow the mixture
to standfor not less than 24 hours, decantand filter the
supernatant liquid, wash the vessel and filter with Ethanol
(96 per cent), combine the filtrate and washings and add
sufficient Ethanol (96 per cent) to produce 1000 mL.

TESTS
Ethanol content
80 to 90% vlv, Appendix VIII F.

In making Strong Coal Tar Solution the Ethanol
(96 per cent) may be replaced by Industrial Methylated
Spirit",

Extemporaneous preparation
The foUowing directions apply.

Mix the CoalTar, wanned if necessary to render it fluid,
with the Polysorbate 80, pour thismixture in a thin stream
into 100 rnL of Ethanol (96 per cent) in a closed vessel filled
with an agitator; continue agitation throughout the addition
of the mixture and for I hour thereafter. Allow the mixture
to stand for not less than 24 hours,decantand filter the
supernatant liquid, wash the vessel and filter with Ethanol
(96 per cent), combine the filtrate and washings and add
sufficient Ethanol (96 per cent) to produce 1000 mL.

TESTS
Ethanol content
10 to 80% vlv, Appendix VIII F.

Coal Tar and Salicylic Acid Ointment
DEFINITION
Coal Tar and Salicylic Acid Ointment contains 2%wlvof
eacb of Coal Tar and Salicylic Acid in a suitable emulsifying
basis.
Extemporaneous preparation
The foUowing formula and directions apply.

20.
40.
20.

114g
190.
540.
76.

100.
300 •
600.

Coal Tar
Polysorbate 80
SalicylicAcid
Emulsifying Wax
White Soft paraffin
Coconut ou
Liquid Paraffin

Coal Tar and Zinc Ointment
DEFINITION
CoalTar andZinc Ointment contains 30%wlw of Zinc
Oxide and 10% wfw of Strong Coal Tar Solution in a
suitable hydropbobic basis.

Extemporaneous preparation
The following formula and directions apply.

Disperse the Coal Tar in the Polysorbate 80) incorporate the
Salicylic Acid and mix with the previously melted
Emulsifying Wax. Separately, melt the White Soft Paraffin
and the CoconutOU, incorporate the LiquidParaffin
warmed to me same temperature and add, withstirring, the
resulting solution to the CoalTar dispersion. Mix thoroughly
and stiruntilcold.
The ointment complies with the requirements Slated under Tt1PkaJ
Semi-solid Preparan"ons and with thefollowing requirements.

Content of saUcyllc acid, C7Ht.03
1.90 '0 2.10% wfw.

IDENTIFICATION
Disperse 2 g of the ointment in 20 mL of water with the aid
of gentleheat, cool and filter. The filtrate yields reaction A
characteristic of soJi<y/ates, Appendix VI.

ASSAY
To 2 g add 50 mL of water) warm until melted, cool and
decantthe supernatant liquid through moistened absorbent
cotton. Repeat the operation with a further three 50 mL
quantities of water. Dilute the combined aqueous extracts to
250 mL withwater) filter and dilute 10 mL of the filtrate to
50 mL with iron(lJ1) nitrate solution. Filterif necessary and
measure the absorbance of the resulting solution at the
maximum at 530 om, Appendix Il B, usingin the reference
ceU a solution prepared by diluting 10 rnL of the filtered
extract to 50 mL with w~ter. Calculate the contentof
C7H603 from the absorbance of the solutionobtained by
diluting 10 rnL of a 0.016% wlv solution of saHcyli< acid to
50 mL with iron(Jli) nitrate solution, filtering if necessary, and
usingwaterin the reference ceU.

StrongCoal Tar Solution
ZincOxidefinely sifted
YellowSoft Paraffin

200.
50.

SuffiCient co produce 1000 mL

400.
50.

Sufficient to produce 1000 mL

Coal Tar
Polysorbate 80
Ethanol (96 per cent)

Coal Tar Solution
DEFINITION

Coal Tar
Polysorbate 80
I!tbanol (96 per cent)

Strong Coal Tar Solution
DEFINITION

I The law and tJu statutmy regulations guueming theuse of IndusrriaJ
Muhylated Spin·, mWI beQburved.

Mix the Zinc Oxidewith the Strong Coal Tar Solution,
triturate with a portion of the Yellow Soft Paraffin until
smooth, gradually incorporate the remainder of the YeUow
Soft Paraffin and mix.
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The ointmentcomplies with therequirements statedunderTopical
Semi-solid Preparations and with thefo/wwing requirements.

Content of zinc oxide) ZnO
28.5 to 31.5% w/w.

IDENTIFICATION
The residue obtained in the Assay is yellow when hot and
white when cool.

ASSAY
Heat 0.5 g of the ointment gently in-a porcelain dish over a
small flame until the basis is completely volatilised or
charred. Increase the heat until aU the carbon is removed.
Dissolve the residue in J0 mL of 2M acetic acidand add
sufficient water (0 produce 50 mL. To the resulting solution
add 50 mg of xylenol orange triturate' and sufficient hexamine
to produce a violet-pink colour. Add a further 2 g of
hexamineand tin-ate whh O.lM disodium edetate VS until the
solution becomes yellow. Each mL of a.1M disodium edetate
VS is equivalent to 8.138 mg ofZnO.

Telmlsartan Tablets
Action and use
Angiotensin II (AT1) receptor antagonist.

DEFINITION
Telmisartan Tablets contain Telmisartan.

The tablets romply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of telmisartan, CnH3oN'40Z
95.0 to 105.0% oCthe stated amount.

IDENTIFICATION
Shake a quantity of powdered tablets containing 80 mg of
Telmisartan with 15 mL of water, filter and discard the
filtrate. Extract the residue from the filter with 15 mL of
dichloromethane in a flask and with the aid of ultrasound.
Transfer this solution to a separating funnel, add 15 mL of
waterand shake. Separate the dichloromethane layer and
evaporate to dryness under a stream of nitrogen. To the
residue, add 10 mL of acetonitrile and filter. Evaporate the
filtrate to dryness under a stream of nitrogen and dry the
residue at 105° for 1 hour. The infrared absorption spectrum of
the dried residue, Appendix II A, is concordant with the
reference spectrum of telmisartan (RS 486).

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, and rotate the paddle at 75 revolutions
per minute.

(b) Use 900 mL ofa pH 7.5 phosphate buffer solution,
prepared by dissolving 13.61 g of potassium dihydrogen
onhophosphate in 800 mL of water, adjusted to pH 7.5 using
1M sodium hydroxide and diluted to 1000 mL, at a
temperature of 37°, as the medium.

PROCEDURE

(I) After 45 minutes withdraw a lO-mL sample of the
medium and measure the absorbance of the filtered sample,
diluted with the dissolution medium, if necessary, to produce
a solution expected to contain 0.001% wlv of Telmisartan, at
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the maximum at 296 nm, Appendix II B using dissolution
medium in the reference ceU.

(2) To about 40 mg of telmisanon BPGRSadd I mL of O.lM
sodium hydroxide and sufficient methanol to produce a solution
containing 0.04% wlv of Telmisartan. Dilute I volume of
this solution to 40 volumes with the dissolution medium.
Measure the absorbance of this solution using dissolution
medium in the reference ceU.

DETERMINATION OF CONTBNT

Calculate the total content of telmisartan, CJ::JI:JoN,,02' in
the medium from the absorbances obtained and using the
declared content of C3~3oN402 in teJmisartan BPCRS.

UMITS

The amount of telmisartanreleased is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method Cor liquidchromatography,
Appendix m D, using the following solutions.

(I) Dissolve a quantity of the powdered tablets containing
25 mg ofTelmisartan in 5 mL of methanol and 100 ~L of a
4% wlv solution of sodium hydroxide and mix with the aid of
ultrasound. Add sufficient methanol to produce a solution
containing 0.05% w/v of Telmisartan.

(2) Dilute I volume of solution (I) to 10 volumes with
methanol. Dilute I volume of this solution to 100 volumes
with methanol.
(3) Dissolve the contents of a vial of ulmisanan for system
suitability EPGRS in 2 mL of methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 cm x 4.0 mm) packed
with octadecy/silyl silica gelfor chromatography (5 um)
(Kromasil CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 230 om.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phaseA Dissolve 2.0 g of potassium dihydrogen
ortlwphosphate and 3.8 g of sodium pemanesalfonme
monohydrate in 950 mL water, adjust to pH 3.0 with dilute
onhophosphoric acid and dilute to 1000 mL with water.
Mobile phase B 20 volumes of methanol and 80 volumes of
acetonitrile.

Time Mobile phase A Mobile phase B Commenl

(Minutes) (%vlv) (%vlv)

Il-3 70 30 isoaalic

3-2. 70--+20 30->80 linear gradient

28-30 2lH70 80->30 linear gradient

30-35 70 30 re-equilibralion

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
telrnisartan (retention time about 15 minutes) are:
impurity A, about 0.2; impurity E, about 0.6; impurity F,
about 0.7; impurity B, about 0.9; impurity C, about 1.5.
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SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) is similar to the chromatogram supplied with
telmisartan for system suitability EPCRS and the resolution
between the peaksdue to impurity Band telmisartan is
at least 3.0.

LIMITS

Use me chromatogram supplied with telmisartan J(JT system
,uitabih;y EPCRS and the chromatogram obtained with
solution (3) to identify the peaks due to impurities A, B, CJ

E and F. In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity C is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (0.2%);

the area of any peak corresponding to impurity A or B is not
greater man 1.5 times me area of the principal peak in the
chromatogram obtained with solution (2) (0.15% of each);

the area of any other secondary peak is not greater thantwice
me area of the principal peakin the chromatogram obtained
with solution (2) (0.2%);

the sum of me areas of all the secondary peaks is not greater
than 10 times the area of the principal peakin the
chromatogram obtained with solution (2) (1.0%).

Disregard any peakwith an area less than the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets, Carry out the method for
liljuid chromatography, Appeadix ill D, using the following
solutions.
(I) Dissolve a quantity of the powdered tablets containing
25 mg of Telmisartan in 5 mL of methanol and 100 pL of a
4% wlv solution of sodium hydroxide. Mix with the aid of
ultrasound, dilute to 50 mL with methanol and filter. To the
filtrate, .addsufficient melhanol to produce a solution
containing 0.0005% wlv ofTelmisartan.
(2) 0.0005% wlv of telmisartan BPCRS in methand.

(3) Dissolve the contentsof a vial of te1misartan/or .system
suilability EPCRS in 2 mL of methanol.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not validunless the chromatogram obtainedwith
solution (3) is similar to the chromatogram supplied with
telmisartan [orsystem suitabili!y EPCRS and the resolution
between the peaksdue to impurity Band telmisartan is
at least 3.0.

DETERMlNATlON OF CONTENT

Calculate the content of C33H~402 in the tabletsusing the
declared content of C33H3oN"402 in ulmisartan BPCRS.

IMPURITIES
The impurities limited by me requirements of this
monograph include impurities A, B, C, E and F listedunder
Telmisartan.
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Temazepam Oral Solution
Action and use
Benzodiazepine.

DEFINITION
Temazepam OralSolution is a solution ofTemazepam in a
suitable flavoured vehicle.
The oralsolution romp/ies with the requirements staledunder Oral
Liquids and with the[oHowing requiremenu.

Content oftemazepam, CI~I:JClN202
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Dilute a quantity of the oral solution with sufficient
O.lMmethanolk hydrochlork acid to produce a solution
containing0.001% w/v ofTemazepam. The light absorption of
the resulting solution, Appendix n B, in the range 210 to
400 nrn exhibits three maxima, at 238 nm, 283 om and
358 nm.

B. Carry out the method for thin-layer chromarography,
Appendixill A, using a silica gel F254 precoared plate
(Mercksilica gel 60 F2 54 plates are suitable) and a mixture of
50 volumes of cydohexane, 40 volumes of chlorofonn and
10 volumes of diethylamine as the mobilephase.Apply
separately to the plate 2 pL of each of the following
solutions. For solution (1) add 5 mL of water to a quantity of
the oralsolution containing 10 rng ofTemazepam and
extractwith two 10-mL quantities of ether. Evaporate the
combined ether extracts almost to dryness and dissolve the
residue in 2 mL of acetone. Solution (2) contains0.5% wlv of
temazepam BPCRS in auwne. After removal of the plate)
aUow it to dry in air and examine underultraviolet light
(154 nm). The principal spot in the chromatogram obtained
with solution (I) corresponds to thatin the chromatogram
obtained with solution (2).

C. In the Assay, the chromatogram obtained with solution
(2) exhibits a peak with the same retention time as that due
to temazepam in the chromatogram obtained with
solution (I).

TESTS
Alkallnity
pH, 1.3 to 8.3, Appendix V L.

6-ChIoro-l,4-dIhydro-l-methyI-4-phenyIqu!nazolln-4
01
Carry out the method for thin-layer chromatography,
Appendixill A, using a silicagel precoated plate (Merck
silica gel 60 F254 plates aresuitable) and a mixture of
92.5 volumes of chloroform and 1.5 volumes of methanol as
the mobile phase but allowing the solventfront to ascend
12 em above the line of application. Apply separately to the
plate 10 JlL of each of the following solutions. For solution
(1) add 5 mL of water to a quantity of the oral solution
containing 10 mg ofTemazepam and extract with two
lo-mL quantities of ether. Evaporate the combinedether
extracts almost to dryness and dissolve the residue in 1 mL
of acetone. Solution (2) contains 0.010% wlv of 6-chloro-l,4
dihydro-l-methyl-4-pheny14uinazolin-4-01 BPCRS. After
removal of the plate) aUow it to dryin a current of warm-air
and examine under ullraviolellight (365 nm). In the
chromatogram obtainedwith solution(I) any spot
corresponding to 6-chloro-l,4-dihydro-l-methyl-4
phenylquinazolin-4-ol is not more intense thanthe spot in
the chromatogram obtained with solution (2).
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5-Chloro-2-methylaminobenzophenone
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions. Solution (1)
contains 0.00050% wlv of 5-<:hloro-2
methylaminobenzophenone BPCRS in methanol (50%).
For solution (2) dilute a quantity of the oralsolutionwith
sufficientmethanol (50%) to produce a solution containing
0.020% w/v ofTemazepam.

The chromatographic procedure may be carried. out using
(a) a stainless steel column (25 cm x 5 mm) packed with
end-capped occade<ylsilyl sllica gelfor chromatographY (5 um)
(Lichrosorb RP-18 is suitable), (b) a mixture of 75 volumes
of methanol, 25 volumes of water and 0.03 volume of
diethylamine as the mobile phase with a flow rate of 1.5 mL
per minute and (c) a detection wavelength of254 nm.

In the chromatogram obtainedwith solution (2) the area of
any peak corresponding to 5-chloro-2
methylaminobenzophenone is not greater than the area of the
peak in the chromatogram obtained with solution (I).

ASSAY
Carryout themethod for liquid chromatography,
Appendix ill D, using the foUowing solutions. Solution (I)
contains 0.02% wlv of temazepam BPCRS in methanol (50%).
For solution (2) add sufficient methand (50%) to a weighed
quantity of the oralsolution containing 20 mg of
Temazepam to produce 100 mL.
The chromatographic procedure may be carried out using
(a) a stainless steel column (20 ern x 4.6 mm) packed with
end-capped octade<ylsilyl silica gelfor chromatography (5 pm)
(Hypersil ODS is suitable), (b) a mixture of 60 volumes of
methanol, 40 volwnes of waterand 0.03 volwnes of
diethylamine as the mobilephase with a flow rateof 2 mL per
minute and (c) a detection wavelength of 254 run.
Determine the weight per mL of the oralsolution,
AppendixV G, and calculate the contentof CUJI13ClN202,

weight in volume, using the declared content of
C,,;H13ClN202 in temazepam BPCRS.

STORAGE
Temazeparn Oral Solution should be protected from light.

Temazepam Tablets
Action and use
Benzodiazepine.

DEFINITION
Temezepam Tablets containTemazepam.
The tablets comply with the requirements stated under Tablets and
with thefolWwing requirements.

Content of temazepam, C1J113CIN20Z
95.0 to 105.0%of the stated amount.

IDENTIFICATION
A. The light absorption, Appendix II B, in the range 210 to
400 om of the finalsolution obtained in the Assayexhibits
two maxima at 230 om and at 315 run and a shoulder at
250 urn.

B. Carry out the method for thin-layer chromatograPhY,
Appendix ill A, using a silica gel P254 precoated plate
(Merck silica gel 60 F254 plates are suitable) and a mixture of
10 volumes of diethylamine and 90 volumes of ether as the
mobile phase. Apply separately to the plate 5 tJl of each of
the following solutions. For solution (1) shakea quantity of
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the powderedtablets containing 20 mg of Temazepam for
5 minutes with 20 ml of methanol and filter. Solution (2)
contains 0,10% wlv of temazepam BPCRS in methanol. After
removal of the plate, allow it to dry in airand examine under
ulrraviolellight (254 nm). The chromatogram obtained with
solution (1) exhibits a spot which corresponds to the spot in
the chromatogram obtained with solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution UStfor tablets and capsulesJ

Appendix XII BI, using Apparatus 2. Use as the medium
900 ml of O.lM hYdrochloric acidand rotate the paddle at
50 revolutions per minute. Measure the absorbance of a layer
of suitable thickness of the filtered sample, suitably diluted if
necessary, with O.lM hydrochloric acid, at the maximum at
237 urn, Appendix II B, using O.IM hYdrochlori< acidin the
reference cell. Measure the absorbance of a suitable solution
of temazepam BPCRS in the dissolution medium and
calculate the total content cf temazepam, CI~nC1N202' in
the medium from the absorbances obtainedand from the
declared content of CI~I3CIN202 in temasepam BPCRS.
Related substances
Carry out the test protected from light. Carry out the method
for thin-layer chromatographYJ Appendix ill AJ using a silica
gel F254 precoated plate (Mercksilicagel 60 F2 54 plates are
suitable) and a mixture of 2 volumes of methanol and
98 volumes of dichloromethane as the mobile phase.Apply
separately to the plate 20 pi of each of the following
solutions, prepared immediately before use, in low-actinic
glassware. For solution (I) shake a quantity of the powdered
tablets containing 50 mg of Temazepam for 10 minutes with
5 ml of a mixture of equalvolumes of dichkmJmethane and
methanol and filter. For solution (2) dilute 1 volwne of
solution (1) to 200 volumeswith the same solventmixture.
For solution (3) dilute 2 volumes of solution (2) to
5 volwnes with the same solvent mixture. Afterremoval of
the plate, allow it to dry in airand examine underultraviOlet
light (254 nm). Any secondary spotin the chromatogram
obtainedwith solution (1) is not more intense than the spot
in the chromatogram obtained with solution (2) (0.5%) and
not more thanone such spot is more intense than the spot in
the chromatogram obtained with solution (3) (0.2%).

ASSAY
Carry out the following procedure protected from light.
Weigh and powder 20 tablets. Shake a quantity of the
powdered tablets containing 20 mg of Temazepam with
75 ml of methanol for 20 minutes, dilute to 100 ml with the
same solventand filter. Dilute 10 ml of the resulting filtrate
to 250 ml with methanol and measure the absorbance of the
resulting solution at the maximum at about 230 nm,
Appendix II B. Calculare the content of C,oH13C1N202 in
the tablets from the absorbance obtained using a 0.0008% wlv
solution of temozepam BPCRS in methanol and using the
declared content of C,oH"C1N202 in temazepam BPCRS.

STORAGE
Temazepam Tablets should be protected from light.
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Temozclomlde Capsules
Action and use
Antineoplastic alkylating agent.

DEFINITION
Temozolomide Capsules containTemozolomlde.

The capsules comply with the requirements slatedunder Capsules
and withlhejoUawing requirements.

Content of temozolomide, CJI6N601

For capsules containing 5 mg or less 01 Temozolomide
93.0 to 105.0% of me statedamount.

For capsules contal'n;ngmore than 5 mg of
Temozolomide
95.0 to 105.0% of the stated amount.

IDENfIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix m A, using the following solutions.
(1) Stir,using a magnetic stirrer, a quantity of capsule
contents with sufficient aarcn;tn1e to producea solution
expectedto contain0.1% w/v of Temozolomide. Mix with
the aid of ultrasound and aUow to settle.
(2) 0.1% wlv of temozolomide El'CRS in acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF2S4 (Mercksilica gel F254

plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in airand examine under
ultraviolulight (154 nm).

MOBILE PHASE

15 volwnes of toluene and 90 volumes of ~etone.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) is similar in position and size to that in the
chromatogram obtained with solution (2).
B. In the Assay, the retention time of the principal peakin
the chromatogram obtained with solution (I) is similar to
that of the peakin the chromatogram obtainedwith
solution (2).

TESTS
Dissolution
Complywith the dissolution test for tablets and capsules,
Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 1, rotating the basket at 100 revolutions
per minute.
(b) For capsules containing more than 5 mg of
Temozolomide, use 900 mL of waleT, at a temperature of
37°, as the mediwn.
(c) For capsules containing 5 mg of Temozolornide, use
500 mL of water, at a temperature of 37°, as the medium.

PROCEDURE

(1) After45 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample, suitably
diluted with the dissolution mediwn if necessary to produce
a solution expected to contain0.001% wlv ofTemozolornide,
at the maximwn at 328 nrnJ Appendix D B, using dissolution
mediumin the reference ceU.
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(2) Measurethe absorbance of a 0.001% w/v solutionof
~ozol~mide E~RS. in the dissolution mediwn using
dissolution medium m the reference cell.

DETERMINATION OF CONTENT

Calculate the total content ofTemozolomide, C6H~602' in
the medium from the absorbances obtained and using the
declared content of CJi6N602J in temozolomide EPCRS.

LIMITS

The amount of Temozolomide released is not less than 75%
(Q) of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendixm D, using the following solutions. Stare the
solutions at -r.
(I) Shake 10 whole capsules with the mobile phase. Mix,
cennifuge and filter (a 0.45-"", PVDF filter is suitable).
Dilute with sufficientmobile phase to produce a solution
containing 0.01 % w/v ofTemozolomide.
(2) Dilute I volwne of solution (I) to 100 volwnes with the
mobilephase.
(3) 0.1% wlv of temoeotomide for peak idenuficatwn El'CRS in
the mobile phase.
(4) Dissolve 10 mg of temozolmnide El'CRS in 25 mL of
mobile phase and 25 mL of O.IMhydrodJlori< acid. Mix and
heat the solution at 80° for 4 hours (generation of impurities
A, B and E).

(5) Dilute I volwne of solution (2) to 10 volwnes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with end-eapped octade<yhilyl sili<a gelfor chromatography
(5 urn) (Spherisorb ODS-2 is suitable).

(b) Use isoceatic elution and the mobile phase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 270 run.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of temozolomide.

MOBILE PHASE

A 0.094% wlv solution of sodium hexanesu(fonate in a mixture
of 4 volwnes of methanol and 96 volwnes of 0.5% vlv gtaaal
acetic acid.
When the chromatograms are recorded underthe prescribed
conditions the retention times relative to temozolomide
(retention time, about 9 minutes) are: impurity E, about 0.4;
impurity D, about 0.5; impurity I, about0.8; impurity B,
about 0.9 and impurity A, about 1.4.

SYSTEM SUITABILITY

The test Is not validunless, in the chromatogram obtained
withsolution (4), the resolution between the peaks due to
temozolomide and impurity A is at leastthan 2.5.

LIMITS

In the chromatogram obtainedwithsolution (I), identify any
peaksdue to impurity D using the chromatogram obtained
using solution (3) and identify anypeaksdue to impurities A
and E using the chromatogram obtained usingsolution (4).
Multiply the areas of any peaks due to impurities A and E
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with the corresponding correction factors: impurity A, 0.4
and impurity E, 0.6.
In the chromatogram. obtained with solution (1):
the area of any peakcorresponding to impurity A is not
greater than 1.2 times the areaof the principal peakdue in
the chromatogram obtained with solution (2) (1.2%);

the area of any peakcorresponding to impurity D is not
greater than half the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the areaof any peakcorresponding to impurity E is not
greater than0.3 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the areaof any othersecondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (5) (0.2%); .

the sum of the areas of aU secondary peaks, excluding
impurities A and D, is not greater thanhalf the area of the
principal peak in the chromatogram obtainedwith solution
(2) (0.5%).

Disregard any peakwith an area less than me area of the
principal peak in the chromatogram obtainedwith solution
(5) (0.1%).

ASSAY _
Carry o~t'the method for liquid chromatography,
Appendixill D, using the following solutions. Store the
solutions at oF.
(I) Shake 10 whole capsules with the mobile phase. Mix,
centrifuge and filter (a 0.45-~m PVDF filter is suitable).
Dilute with sufficient mobile phase to produce a solution
containing 0.01% wlv ofTemozolomide.
(2) 0.01% wlv of .emozo/omide BPCRS in mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed in the test for
Related substances may be used.

SYSTEM SUITABILITY

The test is not validunless in the chromatogram obtained
with solution (2), the symmetry factor is not greater than 1.9.

DETERMINATION OF CONTENT

Calculate the content of temozolomide, C6H~602' in the
capsulesfrom the chromatograms obtainedand using the
declared content of CoHoN.02 in remozo/omide BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed under Temozolomide and:

::~O~~H ~ >--NHOH OH f=(- 2

HNVN
OH OH

I. 4-[ (p-D-galactopyrailOyl-(1...,4)-Il-I>-g1ucopyranosyl)
amino)-IH-imidazole-4-carboxamide (AlC-lactose)
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Temozolemlde for Injection
Acdon and use
Antineoplastic alkylating agent.

DEFINITION
Temozolomide for Injection is a sterile material consisting of
TemozoJomide with or withoutexcipients. It is supplied in a
sealed container.
The contents of thesealed container comply wih therequirements
for Powder for Inje<lUms or Infusions stated under Parenteral
Preparations and Wlih thefollowing requirements.

Content of temozolomide, C6~602
95.0 to 105.0%of the stated amount.

IDENTIFICATION
To one vial, add 40 mL of dichloromethane and shakefor
30 minutes. Invert and allow to standuntil undissolved solids
settle. Filter 15 mL of the clear solution (a 0.45-~m PTFE
filter is suitable). Discard the first 5 mL and evaporate the
remaining filtrate to dryness under a stream of nitrogen. The
infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spectrum of temoaolomlde
(RS 500).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(1) Dissolve the contentsof a sealed container in sufficient
water to produce a solutioncontaining 0.2% wlv of
Temozolomide. Dilute 1 volume of this solution to
20 volumes with mobilephase and mix.
(2) Dilute I volume of solution (I) to 100volumes with the
mobile phase.
(3) 0.1% w/v of temoedomideforpeak idenujicalWn BPCRS in
the mobile phase.

(4) Dissolve 10 mg of remozolomide BPCRS in 25 mL of
mobile phase and 25 mL ofO.IM hydrochlori< acid. Mix and
heat the solution at 80° for 4 hours (generation of impurities
A, B and E).

(5) Dilute I volume of solution (2) to 10 volumes with the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 rom) packed
with end-capped octade<y/silyl silica gelfor chromatography
(5 ~m) (Spherisorb ODS-2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambientcolumn temperature.
(e) Use a detection wavelengrh of 270 nm.

(I) Inject 75 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of temozolomide.

MOBILE PHASE

A 0.094% wlv solution of sodium hexanesulfonate in a mixture
of 4 volumes of methanol and 96 volumes of a 0.5% 'vlvglacial
acetic acid.
When the chromatograms arerecorded under the prescribed
conditions the retention times relative to temozolomide
(retention time, about 9 minutes)are: impurity E, about 0.4;
impurity D, about 0.5, impurity B, about 0.9 and
impurity A, about 1.4.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4j, the resoiution between the peaks due to
temozolomide and impurity A is not less than 2.5.

UMITS

In the chromatogram obtained with solution (1), identify any
peak due to impurity D using the chromatogram obtained
using solution (3) and any peaks due to impurities A andE
using the chromatogram obtainedusing solution (4).
Multiply the areas of any peaks due to impurities A and E by
the corresponding correction factors: impurity AJ 0.4 and
impurity E, 0.6.

In me chromatogram obtainedwith solution (1):
the area of any peak corresponding (0 impurity A is not
greater than the area of the principal peakin me
chromatogram obtained with solution (2) (1.0%);

the area of any peakcorresponding to impurity D is not
greater thanhalf the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to impurity H is not
greater than 0.4 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.4%);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (5) (0.2%);

the sum of the areas of all secondary peaks, excluding
impurities A and D, is not greater thanthe area of the
principal peak in the chromatogram obtained withsolution
(2) (1.0%).

Disregard any peakwith an area less thanthe area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions. Storethe
solutions at if.
(I) Dissolve the contentsof a sealedcontainer in sufficient
waterto producea solution containing 0.2% w/v of
Temozolomide. Dilute 1 volume of thissolution to
20 volumeswith mobile phase and mix.
(2) 0.01% wlv oftemoz%mide EPCRS in mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed in the test for
Related substances may be used.

SYSTEM SUITABILITY

The test is not valid unless in the chromatogram obtained
with solution (2), the symmetry factor is not greater than J.9.

DETERMINATION OF CONTENT

Calculate the contentof temozolomide, C~~602J in the
sealedcontainer from the chromatograms obtained and using
the declared content of C.HoN.O" in temozolomid» EPCRS.
Repeattheprocedure with a further nine sealed containers.
Calculate the average content of CJl6N602 percontainer
from the 10 individual results thus obtained.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listedunder Temozoomide.
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Tenoxicam Injection
Action and use
Cyelo-oxygenase inhibitor; analgesic; anti-inflammatory.

DEFINITION
Tenoxicam Injection is a sterile solutionof Tenoxicam in
Water for Injections. It is prepared by dissolving Tenoxicam
for Injection in the requisite amountof Water for Injections
immediately before use.
TIre inieaion complies with therequirements stated under
Parenteral Preparations and with thefollowing requirements.

STORAGE
Tenoxicam Injection shouldbe used immediately after
preparation.

TENOXICAM FOR INJECTION
DEFINITION
Tenoxicam for Injection is a sterile material consistingof
Tenoxicam with or without excipients. It is supplied in a
sealed container.
The contents of thesealed container comply with the requirements
for Powden for Injections orInfusions stated under Parenteral
Preparations and with thefollowing requirements.

Content of tenoxlcam, CJ~llN304S2
104.5 to II5.5% of the stated amount.

IDENTIFICATION
A. In the test for Related substances, the principal peak in
the chromatogram obtained withsolution (1) has the same
retention time as the peakin the chromatogram obtained
with solution (4).

B. The light absorption, Appendix II B, in the range 230 to
400 run of the solutionprepared in the Assay exhibits three
maxima at 257 nm, 285 run and 368 run.
C. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.
(1) Shake a quantity of the contentsof the sealed container
containing 20 mg ofTenoxicam with 10 mL of a mixture
containing equalvolumes of dichloromahane and methanol for
5 minutes, centrifuge and use the supernatant liquid.
(2) 0.2% wi. of tenoxicam BPCRS in a mixture of equal
volumes of dkhloromethane and methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF2S4 (Merck silicagel 60 F2'i4

platesaresuitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to IO em.

(e) After removal of theplate, dry in airand examine under
ultra'Oio/et light (254 nm). Spray the plate with acidpotassium
iodobismuthate solution and examine again.

MOBILE PHASE

2 volumes of glacial acetic acid, 45 volumesof aceume and
55 volumes of toluene.

CONFIRMATION

Using each method of visualisation the principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (2).
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TESTS
Alkalinity
pH of the injection when constituted in accordance with the
manufacturer's instructions, 9.0 to 10.0, Appendix V L.

Clarity of solution
The injection, constituted in accordance with the
manufacturer's instructions, is clear, Appendix N A.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
(1) Dissolve a quantity of me contents of the sealedcontainer
containing 20 mg of Tenoxicam in 20 mL of llalOnitriJe
(50%) and dilute 1 volume of the resulting solution to
4 volumes with the mobile phase. .

(2) Dilute 1 volume of solution (I) to 200 volumes with the
mobile phase.
(3) 0.0000625% wlv of 2-pyridylamine (impurity A) in
aceumitrile (50%).
(4) Dilute 5 mL of a 0.1% wlv solution of tenoxicam BPCRS
to 20 mL with the mobile phase.
(5) Dilute 1 volume of a 0.1% wlv solution of tenoxicam
degradation impuritystandardBPCRS in _",nitrile (50%) to
4 volwn~ with the mobile phase.

CHROMATOGRAPHIC CONDITJONS

(a) Use a stainless steel column (25 em x 4 mm) packed
with octylsifyl silica gelfor chroma",graphy (5 um) (Nucleosil
C8 is suitable) and a pre-column packed with octylsi/yl silica
gelfor chromatography (10 um) (Spheri-IO RP8, RP-GU pre
column is suitable).
(b) Use isocratic elution and the mobilephase described
below.
(e) Use a flow rateoCO.? mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use detection wavelengths of 254 nm and 290 nrn,

(I) Inject 20 ~L of each solution.

(g) Condition the column with the mobile phase for 3 hours.

MOBILE PHASE

Dissolve 0.12 g of sodium dodecyl stdfate in 700 mL of
me/hanoi, mix with 1000 mL of 0.05M potassium dihydrogen
orthophosphate and adjust the pH to 2.8 with orthophosphoric
acid.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (5) closely resembles the reference chromatogram
provided with tenoxicam degradation impurity standard BPCRS.

UMITS

At a detection wavelength of 290 nm In the chromatogram
obtained with solution (I): .

the area of any peakcorresponding to 2-pyridyJamine
(impurityA) is not greater than the area of the peak in me
chromatogram obtained with solution (3) (0.25%).

At a deteaion wavelength of 254 nm In the chromatogram
obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.5%);
the sum of me areas of any such peaks is not greater than
four timesthe area of the principal peak in the
chromatogram obtainedwith solution(2) (2%).
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Water
Not more than 4.0% w/w, Appendix IX C. Use 0.3 g.

ASSAY
Determine the weightoCthecontents of JO containers as
described in the test for unijonnity of weight,
AppendixXII CJ, Powders for Parenteral Use.
Dissolve me contentsof 10 containers in O.JM sodium
hydroxide and dilute to 1000 mL with 0.1M sodium hydroxide.
Dilute me resulting solution with O.IM sodium hydroxide to
contain 0.0016% of Tenoxicam. Mix well, filterand measure
the absorbance of the resulting solution at the maximum at
368 nm, Appendix II B.
Calculatethe total content of CnHuN304S2 in a container
of average content weightin the injection from me absorbance
of a 0.0016% wlv solution of tenoxicam BPCRS in
0.1M sodium hydroxide using the declared content of
CI3HIINJ04S2 in tenoxicom BPCRS.

STORAGE
Where the sealed container is supplied with an ampouleof
Waterfor Injections, this should not be aUowed to freeze.

IMPURITIES
The impurities limited by the requirements of this
monographinclude those impurities listed underTenoxicam.

Tenoxicam Tablets
Action and use
Cyclo-oxygenase inhibitor, analgesic; anti-inflammatory.

DEFINITION
Tenoxicam TabletscontainTenoxicam.
The tablets comply with the requirements statedunder Tablets and
with the following requirements.

Content of tenoxlcam, CnHuN30"Sz

92.5 to 105.0% of the stated amount.

IDENTIFICATION
A. In the Assay, the principal peakin the chromatogram
obtainedwith solution(1) has the same retention time as the
peak in the chromatogram obtained with solution (2).

B. Carry out the method for thin-layerchromatography,
Appendixill A, using the following solutions.
(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 20 mg of Tenoxicam with
20 mL of didzloromethane for 15 minutes, centrifuge and use
the supernatant liquid.
(2) 0.1 % wlv of tenoxicam BPCRS in di<hloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelPm (Merck silica gel 60 F2S4

plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply I0 ~L of each solution.

(d) Develop the plate to 10 em.

(e) After removal of the plate, dry in airand examine under
ultraviole/light (254 nm).

MOBILE PHASE

4 volumes of'anhydrousJormic acid, 30 volumesof acetone and
70 volumes of dithloromethane.
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CONFIRMATION

The principal spot in the chromatogram obtained with
soiution (I) corresponds in positionand colour to that in the
chromatogram obtained with solution (2).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XU BJ.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.

(b) Use 900 mL of phosphate buffer pH 6.8 prepared in the
following manner: dissolve6.8 g of pouusium dihydrogen
orthophosphate in 500 mL of water, add 23 mL of I M sodium
hydroxide, dilute to 1000 mL and, if necessary, adjust the pH
to 6.8 using either 1M sodium hydroxUk or a 10% w/v solution
of orthophosphonc acid, at a temperature of 37°, as the
medium.

PROCEDURE

(I) After 45 minutes withdraw a 10 mLsample of the
medium and measure the absorbance of the filtered sample,
suitably diluted with the dissolution medium if necessary, at
the maximum at 368 run, AppendixIl B.
(2) Measure the absorbance of a suitable solution of
tenoxicam BPCRS.

DETERMlNATION OF CONTENT

Calculate the total content oftenoxicam, CI.3HIIN304SZ, in
the medium from the absorbances obtained and using me
declared content of Cl.3HllN304S2 in tenoxicam BPCRS.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) Shake a number of whole tablets containing 0.1 g of
Tenoxicam with 100 mL of amonitrik (50%) for 70 minutes,
mixing occasionally with the aid of ultrasound. Allow to
standfor 10 minutes, dilute 5 volumes of the clear
supernatant liquid to 20 volumes with the mobile phase and
filter through a 0.45-~ membrane filter.

(2) Dilute I volume of solution (I) to 200 volumes with the
mobilephase.
(3) 0.0000625% wlv of 2-pyridy/amine (impurity A) in
auumitrrle (50"'{').

(4) Dilute I volume of a 0.1 % wlv solution of tenoxicam
degradation impurity standard BPCRS in Q<C/(}nitrik (50%) to
4 volumes with the mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4 mm) packed
with octy/silyl sili<a gelfor chromatography (5 urn) (Nucleosil
C8 5~ is suitable) and a pre-column packed with octy/silyl
sili<a gelfor chromatography (10 pm) (Spheri-IO RP8, RP-GU
pre-eolumn is suitable).
(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of 0.7 mL per minute.
(d) Use an ambient column temperature.
(e) Use detection wavelengths of 254 nm and 290 nm.

(f) Inject 20 ~L of each solution.

Condition the columnwith the mobile phase for 3 hours.
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MOBILE PHASE

Dissolve 0.12 g of sodium dode<y/ sulfate in 700 mL of
methanol, mix with. 1000 mL of O.05M pouusium dihydrogen
orthophosphate and adjust the pH to 2.8 with orthophosphoric
add.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (4) closely resembles the reference chromatogram
supplied with tenoxicam degradation impun"ty standard BPCRS.

LIMITS

At a deteaion wavelength of 290 nm In the chromatogram
obtained with solution (I):

the area of any peakcorresponding to 2-pyridylamine
(impurity A) is not greater than the area of the principal peak
in the chromatogram obtained with solution (3) (0.25%).

At a detection wavelength of 254 nm In the chromatogram
obtainedwith solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any such peaks is not greater than
four times the principal peak in me chromatogram obtained
with solution (2) (2%).

ASSAY
Carry out me method for liquid chromarography,
Appendix ill D, using the following solutions.
(I) Shake 10 whole tablets with 200 mL of autonitrr1e (50%)
for 70 minutes, mixingoccasionally with the aid of
ultrasound. Allow to standfor 10 minutes,dilutea volumeof
the clear supernatant liquid withsufficient mobilephaseto
produce a solution containing 0.025% w/vof Tenoxicam and
filter through a 0.45-J.1m membrane filter.
(2) Dilute 5 mL of a 0.1 % wlv solution of tenoxicam BPCRS
in autonitrik (50"'{') to 20 mL with the mobile phase.

(3) Dilute I volume of a 0.1 % wlv solution of tenoxicam
degradation impUrl·ty standard BPCRS in atelonitrile (50%) to
4 volumeswith the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used with a detectionwavelength of
290 nm.

MOBILE PHASE

Dissolve 0.12 g of sodium dod«y/ sulfate in 700 mL of
methanol, mix with 1000 mL of 0.05M potassium dihydrogen
orthophosphate and adjust the pH to 2.8 with orthopho,phoric
acid.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) closelyresembles the reference chromatogram
supplied with tenoxicam degradation impurity standard BPCRS.

DETERMINATION OF CONTENT

Calculate the content of Cl3HIIN304S2 in the tablets using
the declared content of C13HuN304S2 in tenoxicam BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those impurities listedWIder Tenoxicam.

www.webofpharma.com



2022

Terbinafine Tablets
Action and use
Antifungal.

DEFINmON
Terbinafine Tablets containTerhinafine Hydrochloride.
The tablets comply with the requirements slatedunder Tablers and
with the following requirements.

Content ofterbinafine, C21H2sN'
95.0 to 105.0% of thestated amount.

IDENTIFICATION
Shake a Quantity of the powdered tablets containing the
equivalent of 0.1 g of terbinafine with 10 mL of anhydrous
ethanol and centrifuge. Filterthe supernatant liquidand
evaporate the filtrate to dryness. The infrared absorption
spectrum of me residue, Appendix II A, is concordant wilh
the reference spectrum of terbinafine hydrochloride (RS 475).

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix XII HI.

TEST C9~D1TIONS

(a) Use Apparatus 2 and [orate the paddle at 50 revolutions
per minute.
(b) Use 900 mL of. solution prepared by dissolving 6.8 g of
potassium dihydrogen orrhophosphate in sufficientwater to
produce 1000 mL and adjusting the pH to 2.0 with an
85% wlv solutionof orthophosphork acid, at a temperarore of
37°) as the medium.

PROCEDURE

(1) After 30 minutes withdraw a sample of 20 mL of the
medium and measure the absorbance of the filtered sample,
suitably diluted with the dissolution medium if necessary) to
give a solution expectedto contain the equivalent of
0.00139% wlv of rerbinafine, at the maximum at 274 nm,
Appendix II B usingdissolution medium in the reference
cell.
(2) Dilute I volume ofa 0.156% w/v solution of terlJinajine
hydrochloride BPCRS in methanolto 100 volumes with
dissolution medium. Measure the absorbance of the resulting
solutionusing dissolution medium in the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of terbinafine, C21H25N, in the
mediumfrom the absorbances obtained and using the declared
content of C21H"N in terlJinajine hydrochlontk BPCRS.

LIMITS

The amount of terbinafine released is not less than75% (Q)
of the stated amount.

Related substances
Carry out the method for liquid chromatography)
Appendix ill D) using the following solutions in a 50% vlv
solutionof acetonitrile.
(I) Mix, with the aid of ultrasound, a quantity of the
powdered tablets containing the equivalent of 0.25 g of
terbinafine in 80 mL, cool and dilute to 100 mL. Centrifuge
and filter the supernatant liquid through a 0.45-~m filter
(PTFE is suitable). Dilute 1 volume to 5 volumes.
(2) Dilute I volume of solution (I) to 100 volumes and
further dilute I volume of me resulting solution to
10 volumes.
(3) 0.05% wlv of terbinafine for system "'itability EPCRS.
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CHROMATO~RAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.0 mm) packed
with sphiiual end-eapped octadecylsilyl silica gelfor
chromatography (5~m) (lnertsil ODS2 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rateof 0.8 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 280 nm.

(I) Inject 20 ul, of each solution.

MOBILE PHASE

Buffer solution To 2.0 mL of .rUthylamine R2, add 950 mL of
water. Adjust to pH 7.5 wil:h a mixture of 5 volumes of
glacial acetic acid and 95 volwnes of waterand dilute to

1000 mL with warer.

MoMe phaseA 30 volumes of the buffer solution and
70 volumes of a mixture of 40 volumes of acetonitrile and
60 volumes of methanol.
Mobile phase B 5 volumes of the buffer solution and
95 volumes of a mixture of 40 volumes of aceumitriJe and
60 volumes of me/hanoi.

Time Mobile phase A MobilephaseB Comment

(MlnU(8s) (%vlV) (%Ylv)

.... 100 0 Isocratic

4-25 1oo-l0 0-.100 lineargradient

25-30 0 100 isocfallc

30-31 0-.100 100-l0 lineargradienl

31-38 100 0 re-equllibration

SYSTEM SUITABILITY

The test is not valid unless) in me chromatogram obtained
with solution (3») the resolution between the peaksdue to
impurity Hand terbinafine is at least 2.0.

LIMITS

In the chromatogram obtained with solution (I):
identify any peak corresponding to impurity E and multiply
me area of this peakby a correction factor of O.5j
the area of any peakcorresponding to impurity E is not
greater man 0.5 times the area of the principal peak in me
chromatogram obtained with solution (2) (0.05%);

me area of any other secondary peak is not greater than twice
the area of me principal peakin the chromatogram obtained
with solution (2) (0.2%);

the sum of me areas of aU secondary peaksis not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard anypeak) excludingimpurity R)with an area less
than the area of theprincipal peak in the chromatogram
obtained with solution (2) (0.1 %).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions dissolved in a 50% vlv solution of aceumitrile.
(1) Mix) with the aid of ultrasound, a quantity of the
powdered tablets containing the equivalent of 0.25 g of
terbinafine in 80 mL, cool and dilute to 100 mL. Centrifuge
and filter the supernatant liquid through a 0.45-~m filter
(PTFE is suitable). Dilute 1 volume to 5 volumes.

(2) 0.056% w/v of rerbinajine hydrochloride BPCRS.
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(3) 0.05% wlv of t<rbinafine for system suitability EPCRS.

CHRD.MATOGRAPHIC CONDiTIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the-peaks due to
impurity Band terbinafine is at least 2.0.

DETERJ.\UNATION OF CONTENT

Calculate the content of C2 1H25N in the tablets from the
chromatogram obtained using the declared contentof
C2IHz,N in terbinafine hydrochloride BPCRS.

STORAGE
Terbinafine Tablets should be protected from light.

LABELLING
The quantity of the activeingredient is stated in terms of me
equivalent amount of terbinafine.

IMPURITIES
The impurities limited bythe requirements of this
monograph include those listed underTerbinafine
Hydrochloride,

Terbutaline Tablets
Action and use
Betaj-adrenoceptor agonist; bronchodilator.

DEFINITION
Terbutaline Tablets containTerbutaline Sulfate.
The uzbkts comply with the requirements Slated under Tablets and
with thefollowing requirements.
Content of terbntallne sulfate (CuH,,NO,)z,HzSO.
90.0 to 110.0% of the statedamount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
20 mg of Terbutaline Sulfate with 50 mL ofO.IM sodinm
hydroxide for 10 minutes,dilute to 100 mL with O.lM sodium
hydroxide and filter. Dilute 20 mL of the filtrate to 50 mL
with O.IM sodium hydroxide. The light absorption of the
resulting solution,Appendix II B, in therange 230 to
350 om exhibits a maximum only at 296 om.
B. Carry out the method for thin-layer chromaUJgraphy,
Appendix ill A, using the following solutions.

(I) Shake a quantity of the powdered tablets containing
10 mg of T erbutaline Sulfate with 4 mL of a mixture of
equal volumes of ethanol (96%) and water for 10 minutes,
centrifuge and use the clearsolution.
(2) 0.25% wlv of terbutaline suI/ate BPCRS in water.
(3) Equal volumes of solutions (I) and (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel, (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as descnbed below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, allowit to dryin air, allow to
stand for a fewminutes in an atmosphere saturated with
diethylamine and spray withdiazotised m·troaniline solutWn.
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MOBILE PHASE

5 volumesof formic acid, 25 volumes of cydohexane and
65 volumes of p;VjJaii-2-ol.

CONFIRMATION

The spot in the chromatogram obtained with solution (1)
corresponds to thatin the chromatogram obtained with
solution (2) and the principal spot in thechromatogram
obtainedwith solution (3) appears as a singlecompactspot.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using thefollowing solutions.
(1) Shake a quantity of thepowdered tablets containing
75 mg of Terbutaline Sulfate with 35 mL of the mobile
phase for 15 minutes, add sufficient of the mobilephase to
produce 50 ml., mix and filter (Whatman GF/C paperis
suitable).

(2) Dilute I volume of solution (I) to 50 volumes with the
mobile phase and further dilute I volume to 10 volumeswith
the mobile phase.
(3) 0.00045% wlv of rerbutaline suI/ate BPCRS and
0.00015% wlv of terbntaline impurity C BPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with base-deactivated ocUldecylsily1 Slli<a gd for chromaUJgraphy
(5 urn) (Hypersil BDS CI8 5~m is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.
(c) Use a flow rateof I mLperminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 276 run.

(I) Inject 20 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
6 times the retention timeof the principal peak.

MOBILE PHASE

Prepare a 0.05Msolution of ammonium formau by dissolving
3.15 g of ammonium formate in 980 mLof water, adjust the
pH to 3.0 by the addition of about 8 mL of anhydrous formic
acid and add sufficient water to produce 1000 mL. Dissolve
4.23 g of sodium hexanesulfonatt in 770 mL of the ammonium
formate solutionand add230 mL of methanol.
When the chromatograms are recorded under the prescribed
conditions the retention timesareabout9 minutesfor
terbutaline impurity C andabout II minutesfor terbutaline
sulfate.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolucion faaor between the peaks due
to terbutaline sulfate and terbutaline impurity C is at least 2.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to terbutaline impurity C
is not greater than twice the area of the peakdue to
terbutaline impurity C in the chromatogram obtained with
solution (3) (0.2%);

the area of any other secondary jmlk is not greater than the
area of theprincipal peakin the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of anysuch peaks is not greater than
twice the area of the principal peakin the chromatogram
obtained with solution (2) (0.4%).
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Disregard any peaks with an area less than 0.1 times the area
of the principal peakin the chromatogram obtained with
solution (2) (0.02%) and any peaks with a retention time of
less than 2.5 minutes.

ASSAY
Weigh andpowder20 tablets. Carry out the method for
liquid chromaUJgraphy, Appendix III D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing
15 mg ofTerbutaline Sulfate with 20 mL ofO.05M su/furic
add for 15 minutes, add J.6 mL of 15M sodium acetate and
sufficient water to produce 25 mL and filter (Whatman GFIC
paper is suitable).
(2) Dissolve 30 mg of rer/}uraline su/fate BPCRS in 40 mL of
0.05M su/furic acid, add 3.2 mL of 15M sodium <meate and
add sufficient water to produce 50 mL

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of (C'2H19NO,j"H2SO. in the tablets
fromthe chromatograms obtained and usingthe declared
content of(C12H19N03h,H2S04 in terbutaline
sulfate BPCRS.

Testosterone Implants
Action and use
Androgen.

DEFINITION
Testosterone Implants aresterile cylinders prepared by the
fusion or heavy compression of Testosterone without the
addition of any othersubstance.
The implants comply with therequirements statedunder Parenteral
Preparations and with thefollowing requirements.

Content of testosterone, C•.)I2S02
97 to 103%, calculated with reference to the driedsubstance,
and 90 to 110% of the stated amount.

Diameter
Implants containing less than 50 mg, 2.0 to 2.5 mm;
implants containing 50 mg or more, 4.25 to 4.75 mm.
Where appropriate, powder the implants before canyingour the
following rests.

IDENTIFICATION
A. The infrared absorption spectrum, Appendix n A, is
concordant with the. reference spectrum of testosterone
(RS 329).

B. Comply with the test for identification of steroids,
Appendix ill A, using impregnating solvent J1 and mobile
phaseD.
C. To 0.1 g in a stoppered tube add 3 mL of anhydrous
pyridine and 0.6 mL of acetic anhydride. Heat on a waterbath
for 3 hours, add waterdropwise until crystals begin to form,
then add slowlya further 15 mL of water and allowto stand
untilprecipitation is complete. Filterthe precipitate usinga
slnrered-glass crucible and washwith wateruntil the washings
are neutral to methyl red soluMn. Recrysralllee from ethanol
(96%), adding a few drops of water if necessary to aid
crystallisation, and dry at 105°. The melting pmn, of the
crystals is about 140°, Appendix V A.

Testosterone Preparations III-140S

TESTS
Melting point
152° to 156°, Appendix V A.

Specific optical rotation
In a 1%wlv solution in absolute ethanol, +106 to +112,
Appendix V F, calculated withreference to the dried
substance.

Carbonisation
A 1% wlv solution in ethanol (96%) is clear, Appendix IV A,
and colourless, Appendix N B, Method I.

Loss on drying
When dried to constant weight at 105°, lose not more than
1.0% of their weight. Use 1 g.

Sulfated ash
Not more than 0.1%, Appendix IX A.

ASSAY
Weighandpowder a single implant. Dissolve 10 mg of the
powdered implant in sufficient absolute ethanol to produce
100 mL, dilute 5 mL to 50 mL with absolute ethanol and
measure the absorbance of the resulting solution at the
maximum at 240 run, Appendix II B. Calculate the content
of CI9H 280 2 taking 560 as the value of A(l %, 1 ern) at the
maximum at 240 om.

STORAGE
Testosterone Implants shouldbe protected fromlight.

Testosterone Propionate Injection
Action and use
Androgen.

DEFlNTI10N
Testosterone Propionate Injection is a sterile solution of
Testosterone Propionate in Ethyl Oleate or othersuitable
ester, in a suitable fixed oil or in any mixture of these.
The injution complies with the requirements stared under
Parenteral Preparations and with thefollowing requirements.

Content of testosterone propionate, C22H3203
925 to 1075% of the stated amount.

IDENTIFICATION
Dissolve a volumecontaining 50 mg of Testosterone
Propionate in 8 mL of petroleum spin't (lwiling range, 4ff to
6Cf) and extract with three 8-mL quantities of a mixture of
7 volumes of glacial acetic acid and3 volumes of water. Wash
the combined extracts with 10 mL of petroleum spin', (boiling
range, 4(1' to 6U'), dilute with water until the solution
becomes turbid, allowto standfor 2 hours in ice and filter.
The precipitate, after washing withwaterand drying at 105°,
complies with me following tests.
A. The infrared absorption spearum, Appendix n A, is
concordant with the reference spearum of testosterone
propionate (RS 332).

B. Complieswith the test for identification of steroids,
Appendix m At using impregnating solvent III and mobile
phaseF.

ASSAY
To a volume containing 0.1 g of Testosterone Propionate
add sufficient chloroform to produce 100 mL. Dilute 3 mL to
50 mL with chloroform and to 5 mL of the solution add
10 mL of isoniazid solution and sufficient methanol to produce
20 mL. Allow to stand for 45 minutes and measure the
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absorbance of the resulting solution at the maximum at
380 om, Appendix II B, using in the reference cell a solution
prepared by treating 5 mL of chloro/mm in the same manner.
Calculate the content of C22H320J from the absorbance
obtained by repeating the operation using a 0.006% wlv
solution of testosterone propionate BPCRSin chloroform,
beginning at the words 'to 5 mL..• and using the declared
content of C22H320J in testosterone propionate BPCRS.

STORAGE
Testosterone Propionate Injection should be protected from
light.

LABELLING
The label states that the preparation is intended for
intramuscular injection only.

Tetracaine Eye Drops
Action and use
Local anaesthetic.

DEFINITION
Tetracaine Eye Drops are a sterile solution of Tetracaine
Hydrochloride in Purified Water.

The eye drops comply with the requirements statedunderEye
Prepanuiomand wilh thefollowing requirementr.

Content of tetracaine hydrochloride, C15Hz..N'202,HCl
92.0 10 105.0% of the Slated amount.

IDENTIFICATION
A. Dilute the eye drops with water, if necessary, to produce a
solution containing 0.01 % wlv of Tetracaine Hydrochloride.
To 5 mL of this solution, add 15 mL ofb'lffer (acetate)
solutUm pH 5.0 and add sufficient water to produce a solution
containing 0.00003% wlv of Tetracaine Hydrochloride.
The light absorpoon, Appendix II B, in the range 230 to
350 om of this solution, exhibits a maximum only at
310 run. The absorbance at 310 run is about 0.35.

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 3.3 to 4.4, Appendix V L.

Related substances
Carry out the method for I~uid chromatography,
Appendix ill D, using the following solutions.

(1) Dilute the eye drops, if necessary, with the mobile phase
to produce a solution containing 0.5% wlv of Tetracaine
Hydrochloride.

(2) Dilute 1 volume of solution (1) 10 200 volumes with the
mobile phase.

(3) 0.05% wlv of 4-(burylamino)benZQi< acid (impurity B) in
methanol. To 1 volume of this solution, add 2 volumes of a
solution of 1.0% wlv of tetracaine hydrochloride BPCRS in
O.OIM hydrochlork acidand dilute 10100 volumes with the
mobile phase.

(4) Dilute 1 volume of solution (2) to 5 volumes with the
mobile phase.

2022

CHROI\t.ATOGAAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-capped oaadeC'ft..·.'y1 silica gd for chromaiO~tclp};y

(5 pm) (Hypersil GOLD C18 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 310 run.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography 10 proceed for 4 limes the
retention time of the principal peak.

MOBILE PHASE

1 volume of perchloric acid, 35 volumes of stabiJiser-jree
tetrahydrofuran and 100 volumes of water. Adjust this solution
to pH 3.0 with ammonia.
When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to tetracaine
(retention time of about 4.5 minutes) are: impurity A, about
0.5 and impurity B, about 1.8.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3)) the resolution between the peaks due to
tetracaine and impurity B is at least 8.0.

LIMITS

Identify any peak in the chromatogram obtained with
solution (I) due to impurity B using the chromatogram
obtained with solution (3).

In the chromatogram obtained ~ith solution (1):

the area of any peak corresponding to impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other seaJndary peak is not greater than
0.4 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of aU secondary peaksis not greater than
3 times the area of the principal peak in the chromatogram
obtained with solution (2) (1.5%)

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for I~uid chromatography,
Appendix ill D, using the following solutions.

(I) Dilute a volume of the eye drops) if necessary, with the
mobile phase to produce a solution containing 0.01% w/v of
Tetracaine Hydrochloride.

(2) 0.01 % wlv of tetracaine hydrochlon'de BPCRS in
O.OIM hydrochloric acid.

(3) 0.01% wlv of 4-(butylamina)benzoi< acid in methanol.
To 1 volume of this solution, add 2 volumes of solution (2)
and dilute to 100 volumes with the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under the Related
substances can be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
tetracaine and impurity B is at least 8.0.

www.webofpharma.com



2022

DETERMINATION OF CONTENT

Calculate the contentof C15H24N202,HCI in the eye drops
using the declared content of CI5H2~202)HCiin tetraroine
hydrochloride BPCRS.

STORAGE
Tetracaine Eye Drops should be protected from light.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A and B listedunder
Tetracaine Hydrochloride.

Tetracosactide Injection
Action and use
Corticotropic peptide.

DEFINITION
Tetracosactide Injection is a sterile solution ofTetracosaetide
in Water forInjections.
The inj«uOn complies with therequirements statedunder
Parentera(freParations and with thefollowing requirements.

Content,~f tetracosactide, C13J'21oN'.m031S
80.0 to 110.0% of the stated amount of the peptide.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
Mix 24 mL of pyridine and 16 mL ofglacial aceti< acidand
add sufficient waterto produce 100 rnL (solution A). Carry
out the method for zone e1«uuphoresU, Appendix ill F, using
cellulose acetate foil as the support medium and an
electrolyte solution containing 8% vlvof glacialacetic add and
2% v/vof pyridine. Immerse the cellulose acetate foil in the
electrolyte solutionfor 5 minutes and press drybetween
sheetsof filter paper. Apply separately to me foil at points
I em from the anode edge and 2.5 cm apart 2 IlL of each of
the following solutions. For solution (1) evaporate to dryness
a volume of the injection containing 05 mg of the peptide
and dissolve the residue in 0.1 mL of solution A with the aid
of gentle heat. For solution (2) dissolve 3.5 mg of
tetracosaaide EPCRS in 10 mL of water containing 10 IlL of
glacial acetic add, 8.2 mg of sodium acetate and 81 mg of
sodium chloride, evaporate 2 mL of the solution and dissolve
the residue in 0.1 mL of solution A with the aid of gentle
heat. Apply a voltage of 100 volts and allowing
electrophoresis to proceed for 2 hours. Press the strips dry
and immerse in a solution prepared by dissolving 1 g of
potassium hexacyanofmate(lll) in 50 rnL of water and adding
2 rnL of a saturated solution of iron(lIl) chloride hexahydrate.
Wash with a 5% vlv solution of orthophospharic aciduntil the
background is as pale as possible and finally wash with water.
Examine the electrophoretograms while still moist.
The principal spot in the electrophoretogram obtained with
solution (I) corresponds to thatin the electrophoretogram
obtained with solution (2).

TESTS
Acidity
pH, 3.8 to 4.5, Appendix V L.

Tetracosactide sulfoxide
Carry out the method for liljuid chroma",graphy,
Appendix ill D, using the following solutions prepared with
de-aerated solvents. For solution (I) dilute the injection, if
necessary, with water to give a final concentration of
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0.025% wlv of the peptide. For solution (2) add 10 IlL of a
solution prepared by diluting I volume of hydrogen peroxide
solution (20 fM') to 200 volumes with waitr to 1 mL of
solution (1) and allow to stand for 2 hours,
The chromatographic conditions described under Assay may
be used. Take care to ensure that the syringe used to inject
solution (1) is not contaminated withperoxide.
The chromatogram obtained withsolution (2) exhibits a peak
due to tetracosactide corresponding to the principal peak in
the chromatogram obtained with solution (I) and a peak
with a shorter retention time) due to tetraccsactide sulfoxide,
of significantly greater area than anycorresponding peak in
the chromatogram obtained withsolution (I). In the
chromatogram obtained with solution (1) the relative amount
of tetracosacdde sulfoxide is not more than 10% by
normalisation.

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions. For solution
(1) dilute the injection, if necessary, with water to give a final
concentration of 0.025% w/vof the peptide. For solution. (2)
dissolve an amountof taracosactide EPCRSin sufficient water
to produce a solution containing 0.025% wlv of the peptide.
The chromatographic procedure maybe carried out using
(a) a stainless steel column (25 cm x 4.6 mm) packed with
end-capped actadecylsi!YI silica gelfor chroma",graphy (10 pm)
(Nucleosil CI8 is suitable), (b) a mixture of 10 mL of glacial
auric acid, 365 mL of acetonitrile and 10 g of ammonium
sulfate diluted to 2000 mL withwateras the mobilephase
witha flow rate of 2 mL per minute and (c) a detection
wavelength of 280 urn.

Calculate the contentof the peptide Cl36H2LONI40031S from
the chromatograms obtained and using the declared content
ofC13oH2.oN,,003lS in tetrawsactide EPCRS.
The result obtained is not vaHd unless the resolution faaor
between -the peaks due to tetracosactide and tetracosactide
sulfoxide in the chromatogram obtained withsolution (1) in
the test forTetracosactide sulfoxide is at least7.

STORAGE
Tetracosactide Injection shouldbe protected from light and
stored at a temperature of 20 to 80

•

LABELLING
The strength is stated in terms of the equivalent amount of
the peptide in micrograms permL.

Tetracosactide Zinc Injection
Action and use
Corticotropic peptide.

DEFINITION
Tetracosactide Zinc Injection is a sterile aqueous suspension
of Tetracosactide withzinc hydroxide,
Theinjutioncomplies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of tetracosactide, C13~lIoN'IOO3lS
80.0 to 110.0% of the stated amount of the peptide.

CHARACTERISTICS
A white, flocculent suspension which settlesslowly andis
readily resuspended. On examination undera microscope the
majority of the particles are seen as amorphous or
microcrystalline particles or aggregates thereof.
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The maximum dimension of single particles rarely exceeds
50 urn. Under high power magnification a considerable
proportion of the particles can be seen [0 have no uniform
shape.

IDENTIFICATION
A. Carry out the test for Identification described under
Tetracosactide Injection using the following solutions.
For solution (I) freeze dry a quantity of rhe well-shaken
suspension containing 2 mg of the peptide and dissolve the
residue in a mixrure of 0.1 mL oflonnie acid and 0.1 mL of
waterwith the aid of gentle heat. For solution (2) dissolve
10.45 g of zinc chloride in 20 mL of water, add 95 mL of
lonnie acidfollowed by 4.2 g of disodium hydrogen
orthophosphate and 4.0 g of sodium chloride. Dissolve 6.04 g of

. sodium hydroxide in 40 mL of water. Mix the two solutions
carefully with cooling and add sufficient water (0 produce
200 mL Dissolve 2.8 mg of tetracosactide EPCRS in 0.2 mL
of the resulting solution. The principal spot in the
electrophoretogram obtained with solution (1) corresponds to
that in the electrophoretogram obtained with solution (2).

B. Evaporate 1 mL of the well-shaken suspension to dryness
in a crucible and heat strongly until combustion of the
organic material is complete. The residue is yellow while hot
and becomes white on cooling.

TESTS
A1kalln1ty
pH, 7.8 to 9.2, Appendix V L.

Light absorpdon
Centrifuge 7 mL of the well-shaken suspension for
10 minutes at about 2000 g: Shake the clear, supernatant
liquid with five 5-mL quantities of chloro/onn, previously
washed with water. Discard the chlorofonn and centrifuge the
aqueous phase for 5 minutes at about 2000 g. The absorbance
of the clear, supernatant liquid at 276 om, Appendix II B, is
not more than 0.38 for preparations containing 1 mg of the
peptide per mL and not more than 0.19 for preparations
containing 0.5 mg of rhe peptide per mL.

Sediment volume
Transfer 3.0 mL of the well-shaken suspension to a cuvette
10 mm x 10 mm in cross section. Allow to stand for
5 hours. The depth of rhe sediment is between 8 and 25 mm
and the supernatant liquid is clear.

Zinc
To a volume of the well-shaken suspension containing 1 mg
of the peptide add 5 mL of O.IM hydroch/qric acidand
sufficient water to produce 1000 mL. Carry out the method
for atomit absorption spectrophotometry, Appendix II D,
measuring at 214 run and using zinc standard sdution
(5 mglmLZn), diluted if necessary with water, to prepare the
standard solution. Preparations containing 1 mg of the
peptide per mL contain 2.25 to 2.75 mg of zinc per ml..;
preparations containing 0.5 mg of the peptide per mL
contain 1.35 to 1.65 mg of zinc per mL

Tetracosactide sulfoxide
Carry out the test described under Tetracosactide Injection
using the following solutions. For solution (1) mix a volume
of me well-shaken suspension containing 1 mg of the peptide
wirh 15~ of glacial acetic acid. For solution (2) add 50 ~
of a solution prepared by diluting I volume of hydrogen
peroxiderolution (20 1JO~ to 200 volumes to I mL of a
0.1% wlv solution of tetracosactide EPCRS in a 1% vlv
solution of glacial acetic acidand allow to stand for 2 hours.
The chromatogram obtained with solution (2) exhibits a peak
due to tetracosactide and a significant peak with a shorter

2022

retention time, due to tetracosactide sulfoxide. In the
chromatogram obtained with solution (1) the area of the
peak due to tetracosactide sulfoxide is not more than 18% of
the area of the peak due to tetracosactide. The peaks due lO

associated substances may be identified from the
chromatogram obtained with solution (2) in me Assay.

ASSAY
Carry out the Assay described under Tetracosactide Injection
using the following solutions. For solution (1) mix 1 mL of
the well-shaken suspension with 15 J.lL ofglacial acetic acid.
For preparations containing 1 mg of the peptide per mL
prepare solution (2) by dissolving quantities of
tetracosaaide EPCRS and benzylalcohol in sufficient waterto
produce a solution containing the equivalent of 0.10% wlv of
the peptide and 1.0% wlv of benzylalcohol and adding 15 ~L

ofglaclal acetic acidper mL. For preparations containing
0.5 mg of rhe peptide per mL prepare solution (2) by
dissolving quantities of tetracosactide EPCRS and benzyl
alcohol in sufficient water to produce a solution containing the
equivalent of 0.05% wlv of the peptide and 1.0% wlv of
benzylalroholand adding 15 ~L ofglacial acetic acidper mL
Ifnecessary.. adjust the ratio of the volumes of acetonim"le and
waterin the mobile phase so that in the chromatogram
obtained with solution (2) the resolution faaor between the
peaks due to benzyl alcohol (eluted before tetracosacride)
and tetracosactide is between 1.5 and 2.0.

STORAGE
Tetracosactide Zinc Injection should be protected from light
and stored at a temperature of 2° to 8°. It should not be
allowed to freeze.

LABELLING
The strength is stated. in terms of the equivalent amount of
rhe peptide in mg per mL

Tetracycline Capsules
Action and use
Tetracycline antibacterial.

DEFINITION
Tetracycline Capsules contain Tetracycline Hydrochloride.

The capsules cqmply with the requiremenrr stated under Capsules
and uu'th theloIlowing requiremenrr.

Content of tetracycline hydrochlorlde, C"H,..N,O.,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the merhod for thin-layer chromatography,
Appendix m A, using silica gelH as the coating substance.
Adjust rhe pH of a 10% wlv solution of disodium ecletate to
8.0 with 10M sodium hydroxide and spray the solution evenly
onto the plate (about 10 rnL for a plate
100 mm x 200 mm). Allow the plate to dry in a horizontal
position at room temperature for at least 1 hour. Before use,
dry the plate in an oven at 110° for 1 hour. Use a mixture of
6 volumes of water, 35 volumes of methanol and 59 volumes
of dichloromethane as the mobile phase. Apply separately to
the plate 1 !JL of each of the following solutions. For solution
(1) extract a quantity of the contents of the capsules
containing 10 mg of Tetracycline Hydrochloride with 20 mL
of methanol and centrifuge. Solution (2) contains 0.05% wlv
of tetracycline hydrochloride BPCRS in methanol. Solution (3)
contains 0.05% wlv of each of tetracycline
hydrochloride BPCRS, chlortetraeydine hydrochloride BPCRS
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and doxycycline hyc1ate BPCRS in methanol. Dry the plate in a
current of air and examine under ultravioletlighl (365 nm).
The principal spot in the chromatogram obtained with
solution (I) is similar in position, colour and size to the
principal spot in the chromatogram obtained with solution
(2). The test is not valid unless the chromatogram obtained
withsolution (3) shows threeclearly separated spots.
B. To a quantity of the contents of the capsules containing
10 mg of Tetracycline Hydrochloride add 20 mL ofwann
ethanol (96%), aUow to stand for 20 minutes, filter and
evaporate the filtrate to dryness 00-3 water bath. To 0.5 mg
of the residue add 2 mL of sulfuric acid; a deep crimson
colour is produced. Add 1 mL of water; the colourchanges
to deep yellow.

c. The residue obtained in test B yields the reactions
characteristic of chlorides, Appendix VI.

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution lestfor ,ablets and capsules,
Appendix XII BI, using as the mediwn 900 mL of O.lM
hydnxh/om acid and rotating the basket at 100 revolutions
per minute. Withdraw a sample of 10 mL of the mediwn.
Measure the absorbame of the filtered sample, suitably diluted
ifnecessary, at the maximum at 353 nm, Appendix II B.
Calculate the total content of tetracycline hydrochloride,
C22Hz4NzOs,HCI, in the medium taking 310 as the value of
A(l %J 1 cm) at the maximum at 353 nm.

4-Epitetracycline hydrochloride
Carry out the method for liquidchromalography,
Appendix ill D, usingthe following solutions. For solution
(I) shake a quantity of the mixed contents of 20 capsules
containing 25 mg of Tetracycline HydrocWoride in 80 mL of
O.OIM melhanolic hydrochloric acidfor 10 minutes,diluteto
100 mL with the same solvent,mix and filter if necessary.
Solution (2) contains 0.0020% wlv of 4-epitetraeycline
hydrochloride EPCRS in O.OIM methanolic hydrochloric acid.
Solution (3) contains 0.0015% wlv each of 4-epitelracycline
hydrochloride EPCRS and tetraeycline hydrochloride BPCRS in
O.OIM methanolic hydrochloric acid.

The chromatographic procedure may be carried out using
(a) a stainless steel column (20 em x 4.6 mm) packed with
end-capped ocladecylsily1 silica gelfor chromalOgraphy (10 urn)
(Nucleosil CI8 is suitahle) and maintained at 40°, (h) 8S the
mobile phase with a flow rateof 2 mL per minute a mixture
of 5 volwnes of dimelhylfonnamide and 95 volwnes of
O.lM oxalic acid the pH of which has heen adjusted to 3.9
with In'elhy/amine and (c) a detection wavelength of 280 om.

The test is not valid unless the resolution factor between the
two principal peaks in the chromatogram obtained with
solution (3) is at least 2.0.

In the chromatogram ohtained with solution (I) the area of
any peakcorresponding to 4-epitettacycline is not greater
than the area of the principal peak in the chromatogram
obtained with solution (2).

Anhydrotetracycline hydrochloride and 4-epi
anhydrotetracycline hydrochloride
Carry out the method for liquidchromalOgraphy,
Appendix III D, using the following solutions. For solution
(I) shake 8 quantity of the mixed contents of 20 capsules
containing 25 mg of Tetracycline Hydrochloride in 20 mL of
O.OIM methanolic hydrochJt:trk acid for 10 minutes,dilute to
25 mL withthe same solvent,mix and filter ifnecessary.
Solution (2) contains 0.0010% wlv each of anhydrotetracydine
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hydrochloride EPCRS and 4-epianhydrotetracycline
hydrochloride EPCRS in O.OIM methanolic hydrochloric acid.
Solution (3) contains 0.0010% wiv each of
4-epianhydrotetracycline hydrochloride EPCRS and tetracycline
hydrochloride BPCRS.
The chromatographic conditions described under
Epitetracycline hydrochloride maybe used but use as the
mobilephase a mixture of 10 volwnesof dimethy{formamidt,
12 volumes of acetoniln"le and 78 volumes of O.IM oxalic add
the pH of which has heen adjusted to 3.9 with triethylamine.
The order of emergence of the peaks is tetracycline,
4-epianhydrotetracycline and anhydrotettacycline.
The test is not valid unless the resolution factor between the
two principal peaks in the chromatogram obtained with
solution (3) is at least 6.0.

In the chromatogram obtained with solution (1) thearea of
anypeaks corresponding to anhydrotettacycline
hydrochloride and 4-epianhydrotettacycline hydrochloride is
not greater than the area of the respective principal peak in
the chromatogram ohtained with solution (2).

Los. on drying
When dried at 60° at a pressure not exceeding 0.7 kPafor
3 hours, the contentsof the capsules lose not more than
3.0% of their weight. Use I g.

ASSAY
Carry out the method for liquid chromalOgraphy,
Appendix III D, usingthe following solutions. For solution
(I) shake a quantity of the mixed contents of 20 capsules
containing 25 mg of Tetracycline HydrocWoride in 80 mL of
O.OIM methanolic hydrochloric acid for 10 minutes, dilute to
100 mL with the same solvent,mix and filter if necessary.
Solution (2) contains 0.025% wlv of tetraeycline
hydrochloride BPCRS in O.OIM methanolic hydrochkJric acid.
Solution (3) contains 0.025% wlv each of 4-epitelracycline
hydrochkJride EPCRS and tetraeycline hydrochloride BPCRS in
O.OIM methanolic hydrochloric acid.

The chromatographic conditions described under
4-Epitettacycline hydrochloride maybe used.
The assay is not valid unless the resolution factor between the
two principal peaksin the chromatogram obtained with
solution (3) is at least 2.0.

Calculate the contentof CZ2H24N20sJHCl in the capsules
using the declared contentof C22Hz4N20s,HCI in tetracycline
hydrochkJride BPCRS.

Tetracycline Tablets
Action and use
Tetracycline antibacterial.

DEFINITION
Tetracycline Tabletscontain Tetracycline Hydrochloride.
They are coated.
The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of tetracycline hydrocWoride, C"H,..N,O.,HCI
95.0 to 105.0% of the stated amount.

IDENIlFICATION
A. Comply with test A described under Tetracycline
Capsules using the foUowing solution as solution (I). Extract
a quantity of the powdered tablets containing 10 mg of
Tetracycline Hydrochloride with 20 mL of methanol,
centrifuge and use the supernatant liquid.
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B. Extract a quantity of the powdered tablets containing
25 mg of Tetracycline Hydrochloride with 25 mL of methanol
for 20 minutes, filter and evaporate the filtrate to dryness on
a water bath. To 0.5 mg of the residue add 2 mL of su/furi<
acid; a purplish red colour is produced. Add 1 mL of water,
the colourchangesto deep yellow.
c. The residue obtained in test B yields the reactions
characteristic of chlorides, Appendix VI.

TESTS
Dissolution
Complywith the requirements for Monographs of the British
Pharmacopoeia in the dissolution USl for tablets andcapsules,
Appendix XII BI, using as the medium 900 mL of O.lM
hydrochloric acid and rotating the basket at 100 revolutions
per minute. Withdraw a sampleof 10 mLof the medium.
Measure the absorbance of the filtered sample, suitably diluted
if necessary, at the maximum at 353 nm, Appendix n B.
Calculate the total content of tetracycline hydrochloride,
C22Hz-INz08,HCI, in the medium taking 310 as the value of
A(l %, 1 em) at the maximum at 353 run.

4-EpitetracycUne hydrochloride
Complieswith test described underTetracycline Capsules.
For solution (I) shake a quantity of the powdered tablets
containing 25 mg of Tetracycline Hydrochloride with 80 mL
of O.OIM methanolic hydra<hloric acid, dilute to 100 mL with
the same solvent, mix and filter if necessary.

-Anhydrotetracycllne hydrochloride and 4-eplanbydro
tetracycline hydrochloride
Complieswith the test described underTetracycline
Capsules. For solution (I) shake a quantity of the powdered
tablets containing 25 mg of Tetracycline Hydrochloridewith
20 mL ofO.OIM methanolic hydrochloric acid, dilute to 25 mL
with the same solvent,mix and filter if necessary.

Loss on drying
Whendried at 60° at a pressure not exceeding 0.7 kPa for
3 hours, the powdered tablets lose not more than 3.0% of
their weight. Use I g.

ASSAY
Weigh aod powder 20 tablets and carry out the Assay
described under Tetracycline Capsules, For solution (I)
shake a quantity of the powdered tablets containing 25 mg of
Tetracycline Hydrochloride with 80 mL of 0.0 1M methanolic
hydrochlm1c cu;id, dilute to 100 mL with the same solvent, mix
and filter if necessary.
Calculate the content of CnH,.N,Os,HCI in the tablets
using the declared contentof C22H2otN20s,HCl in tetrcu;ydine
hydrochloride BPCRS.

Theophylline Prolonged-release Tablets
Prolonged-release Theophylline Tablets

Theophylline Prolonged-release Tablets from different
manu!cururtrS, whilst complying with therequirements of the
monograph, an!' not interchangeable unless otherwise juslified and
authorised.

Acdon and use
Non-selective phosphodiesterase inhibitor (xanthine),
treatment of reversible airways obstruction.

DEFINITION
Theophylline Prolonged-release Tablets contain Theophylline
or Theophylline Hydrate. The are formulated so that the
medicament is released over a period of several hours.
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PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Theophylline. The dissolution profile
reflects the in fJ;W performance whichin tum is compatible
with the dosage schedule recommended by the manufacturer.
The tablets wmply with therequirements stated under Tablets and
with thefollowing requirements.

Content oftheophy11ine, C,H"N.O,
95.0 to 105,0% of the stated amount.

IDENTIFICATION
A. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peakin the chromatogram obtained with
solution (2).

B. Extract a quantity of the powdered tablets containing the
equivalent of 0.2 g of theophylline with 10 mL of a mixture
of 60 volumesof chloroform and 40 volumes of methanol, filter
and evaporate the filtrate to dryness. The residue yields the
reaction characteristic of xanthines, Appendix VI.

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix 111 A, using a TLC silica gelFm plate and a
mixture of 10 volumes of concentrated ammonia, 30 volumes
of acetone, 30 volumes of chlorofonn and 40 volumesof butan
1-01 as the mobile phase. Apply separately to the plate 101'1.
of each of the foUowing solutions. For solution (1) mix with
the aid of ultrasound a quantity of the powdered tablets
containing the equivalent of 0.2 g of theophylline with
10 mL of a mixture of 60 volumes of chlorofonn and
40 volumes of methanol aod centrifuge. For solution (2)
dilute I volume of solution (I) to 200 volumes with a
mixture of 60 volumesof chlorojrmn and 40 volumes of
melhanol. After removal of theplate, allowit to dry in air and
view under ultraviolet light (254 nm). Any secondary spot in the
chromatogram obtained withsolution (1) is not more intense
than the principal spot in the chromatogram obtained with
solution (2) (0.5%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
li4uid chromatagraphy, Appendix III D, using the following
solutions. For solution (1) add 1 mL of methanol to a
quantity of the powdered tablets containing the equivalent of
0.1 g of theophylline, mix and add 50 mL of water. Dissolve
with the aid of ultrasound, swirling occasionally, dilute to
100 mL with waterand mix thoroughly. Dilute 5 mL to
50 mL with water, Solution (2) contains 0.01% wlvof
rheophylline BPCRS in water.

The chromatographic procedure may be carried out using
(a) a stainless steel column (30 em x 3.9 mm) packed with
oct<ul«y/silyl silica gelfor chromatagraphy (I 0 pm) {J1Bondapak
CI8 is suitable), (b) as the mobile phase with a flow rate of
1.8 mL per minute a mixture of 250 volumes of methanol
and 750 volumesof water and (c) a detection wavelength of
270 om,

Calculate the content of C,H"N.O, in the tablets using the
declared content of C,HaN.02 in theophylline BPCRS.

LABELLING
When the activeingredient is Theophylline Hydrate the
quantity is statedin terms of me equivalent amountof
theophylline,
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Thiamine Injection
Action and use
Vitamin B1•

DEFINITION
Thiamine Injection is a sterile solution of Thiamine
Hydrochloride in Water forInjections.
The injection complies withtherequirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of thlamlne hydrochloride, C"H17CIN.OS,HCI

95.0 to 105.0% of the stated amount.

CHARACTERISTICS
A colourless or almost colourless solution.

IDENTIFICATION
A. Carry out the method for l/n"n-layer chromawgraphy,
Appendix ill A, using the following solutions.
(1) Use the injection, diluted with water, if necessary, to
contain 0.1% wlv of Thiamine Hydrochloride.
(2) 0.1% w/v of thiamine mononitrate BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(3) Use as the coating ullulose F2S4'

- (b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em,

(e) After removal of me plate, allow it to dry in air, heat at
105° for 30 minutes) spray with a mixture of equal volwnes
of a 0.3% wlv solution of potassium hexacyanofemzte(Jll) and a
10% wlv solution of sodium hydroxide and examine under
ultraviolet light (365 nm).

MOBILE PHASE

15 volumes of glacial acetic acta) 25 volumes of waterand
60 volumes of inaan-l-ol.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (I) corresponds in positionand colour to that in the
chromatogram obtainedwithsolution (2).
B. To a volume containing 20 mg of Thiamine
Hydrochloride diluted) if necessary) to 10 mL with water) add
2 mL of 1M acetic acidand 1.6 mL of 1M sodium hydroxide,
heat in a water bathfor 30 minutes and cool. Add 5 mL of
5M sodium hydroxide, 10 mL of d,7ute porassium hexacyano
ferrate(m) solution and 10 mL of butan-l-ol and shake
vigorously for 2 minutes. The upper layer shows an intense
lightblue fluorescence on exposure to ultraviolet light.
Repeat the test but adding 0.9 mL of 1Msodium hydroxide
and 0.2 g of sodium sulfite in place of the 1.6 mL of
1Msodium hydroxide. Not more thana slightfluorescence is
produced.
C. To a mixture of 0.1 mL of nitro",,",ene and 0.2 mL of
sulfun·c add add a volumeof the injection containing 5 mg of
ThiamineHydrochloride. Allow to standfor 10 minutes) cool
in ice and add slowly with stirring 5 mL of water followed by
5 mL of 10Msodium hydroxide. Add 5 mL of acetone and
allowto stand. No violet colour is produced in the upper
layer.

TESTS
Acidity
pH, 2.8 to 3.4, Appendix V L.

Thiamine Preparations 111-1411

ASSAY
Carry out the method for liquid chromatography)
AppendixIII D) using the following solutions.
(I) Dilute a volume of the injection containing 0.1 g of
Thiamine Hydrochloride to 100 mL with O.IMhydrochloric
acid and further dilute 5 mL to 100 mL with water.
(2) 0.005% wlv of thiamine mononimue BPCRS in
0.005M hydrochlQlu acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 mm) packed
with end-cappedoaade<ylsUyl sili<a gelfor chromatagraphy
(5 urn) (Nueleosil CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of2 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 244 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Dissolve 1 g of sodium hepume sulfonate in a mixture of
180 mL of methanoland 10 mL of trielhylamine, diluting to
1000 mL with water and adjusting the pH to 3.2 with
onhophosphonc acid.

DETERMINATION OF CONTENT

Calculate the content of C12H 17CIN40S,HCI using the
declared content of C12H 17N 504S in thiam'me
mononitrate BPCRS. Each mg of CI2Hi7N504S is equivalent
to 1.030 mg of C 12H17CIN.OS,HCI.

STORAGE
Thiamine Injection should be protected from light.

When vitaminBJ injection is prescribed or demanded)
Thiamine Injection shall be dispensed or supplied.

Thiamine Tablets
Action and use
VitaminB1•

DEFlNlTION
Thiamine Tablets containThiamineHydrochloride.
The tablets comply with the requirements Slated under Tablets and
with thefolWwing requirements.

Content of thiamine hydrochloride) C12H17ClN..OS)HCI
92.5 to 107.5% of the stated amount.

IDENTIF1CATION
A. Carry out the method for thin-layer chromatagraphy,
Appendixill A) using the following solutions.
(I) Shake a quantity of the powdered tablets containing
20 mg of Thiamine Hydrochloride with 20 mL of wa'er and
filter.
(2) 0.1%wlv of thiamine mononitrate BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingcellulose F254•

(b) Use the mobile phase as described below.

(c) Apply 2 ul.,of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate) allow it to dryin air) heat at
105 0 for 30 minutes and spray with a mixture of equal
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volumes of a 0.3%wlv solutionofpotassium hexocyanoferrate
(Ill) and a 10% w/v solutionof sodium hydroxide. Examine
under uitravioiet iight (365 nm).

MOBILE PHASE

15 volumes of gladal acetic acid, 25 volumes of waterand
60 volumes of butan-l-ol.

CONFIRMATION

The principal spot in me chromatogram obtained with
solution (1) corresponds in positionand colourto that in the
chromatogram obtained with solution (2).
B. Dissolve a quantity of the powdered tablets containing
20 mg of Thiamine Hydrochloride as completely as possible
in 10 mL of waterand 2 mL of 1M aark add, filter, add
1.6 mL of 1M sodium hydroxide, heat in a water bath for
30 minutes and cool. Add 5 mL of 5M sodium hydroxide,
10 mL of dilute potassium hexacyanoferrate(JIl) solution and
10 mL of buc.an-l-ol and shake vigorously for 2 minutes.
The alcohol layer shows an intense lightblue fluorescence on
exposure to ultraviolet light. Repeat me test but adding
0.9 mL of 1Msodium hydroxide and 0.2 g of sodium sulfite in
placeof the 1.6 mL of 1M sodium hydroxide; not more than
a slightfluorescence is produced.

ASSAY
Weigb and powder 20 tablets. Cany out the method for
liJjuid chromatography, Appendix ill D, using the following
solutions.
Fortabkts containing less than 10 mg of Thiamine Hydrochloride:
(I) Add 5 mL of O.lM hydrochloric acidand 50 mL of water
to a quantity of the powdered tablets containing 6 mg of
ThiamineHydrochloride, shake for 20 minutes, dilute to
100 mL with waterand filter.

(2) 0.006% wlv of thiamine mononitrate BPCRS in
0.005M hydrochloric acid.
Fortablets containing 10 mg or more of Thiamine Hydrochloride:
(I) Add 50 mL of O.IM hydrochloric acidand 500 mL of
water to 8 quantity of the powdered tablets containing 60 mg
of Thiamine Hydrochloride, shake for 20 minutes,dilute to
1000 mL with water and filter.
(2) 0.006% wlv of thiamine mononitrate BPCRS in
0.005M hydrochloric acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with end-copped octodecy/silyl silica gelfor chromatography
(5 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flow rateof2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 244 om.

(I) Inject 20 J!L of each solution.

MOBILE PHASE

Dissolve 1 g of sodium heptane sulfonate in a mixture of
180 mL of methanol and 10 mL of triethylamine, diluting to
1000 mL with water and adjusting the pH to 3.2 with
onhophosphoric acid.

DETBRMINATION OF CONTENT

Calculate the contentof C12H17CIN40S,HCI using the
declared contentof C12H17N504S in thiamine
mononiuate BPCRS. Each mg of C1:zH17N504S is equivalent
to 1.030 mg of C 12H17CIN.OS,HCI.
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STORAGE
Thiamine Tablets should be kept free from contact with
metal and protected from light.

When vitamin BI tablets areprescribed or demanded,
ThiamineTablets shallbe dispensed or supplied.

Thiopental Injection
Action and use
Intravenous barbiturate; general anaesthetic.

DEFINITION
Thiopental Injection is a sterile solution of Thiopental
Sodium in Water for Injections. It is prepared by dissolving
Thiopental Sodiumfor Injection in the requisite amount of
Water for Injections.
The inje<:tion complies wzih the requirements statedunder
Parenteral PreparauOns.

STORAGE
Thiopental Injection should be usedimmediately after
preparation but, in any case, within the period recommended
by the manufacturer whenprepared and stored strictly in
accordance with the manufacturer's instructions.

TffiOPENTAL SODIUM FOR INJECTION
DEFINITION
Thiopental Sodium forInjection is a sterile material
consisting of Thiopental Sodiumwith or without excipients,
It is supplied in a sealed container.
The contents of the sealed container comply fOlih the requirements
for Powders for lnje<tions orInfusions stated under Parenteral
Preparations and with thefollowing requirements.

Content of CIlHUlN,O,S
77.0 to 92.0% of the stated amount ofTbiopental Sodium.

Content of Na
9.4 to 11.8% of the Slated amount of Thiopental Sodium.

IDENTIFICATION
A. In the test forRelated substances) the principal peak: in
the chromatogram obtained with solution (1) corresponds to
the peakdue to thiopental in the chromatogram obtained
with solution (4).

B. Yield the reaction characteristic of non-nitrogen substituted
barbiturates) Appendix VI.
C. Yieldreaction A characteristic of sodium salts)
Appendix VI.

TESTS
Clarity and colour of solution
A 10.0%wlv solution in carbon dioxide-free wateris clear,
Appendix N A, and not more intensely coloured than
referenu solution GY3, Appendix IV B, Method II.

Related substances
Cany out the method for liquid chromatography,
Appendix Ill D) using the foUowing solutions prepared
immediately before use.
(1) Dissolve a quantity of the contentsof a sealed container
containing 0.1 g of Thiopental Sodium in 80 mL of the
mobile phase, add sufficient mobile phase to produce

. 100 mL and filter.

(2) Dilute I volume of solution (I) to 200 volumes with
mobilephase.
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(3) Dilute 1 volume of solution (2) to 5 volumes with mobile
phase.

(4) 0.03% wiv of thiopental for system suitabiliiy EIJGRS in
mobile phase.

(5) Dilute 1 volume of solution (3) to 2 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with oetadecy/silyl silica gelfor chromatography (5 um) (lnertsi!
ODS 3 is suitable).

(b) Use isocraric elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 225 nm.

(I) Inject 10 ~L of each solution.

(g) Allow the chromatography to proceed for twice the
retention time of thiopental.

MOBILE PHASE

35 volumes of acetonitrile and 65 volumes of
0.02M orthopho,phoric acid.
When the chromatograms are recorded under the prescribed
conditions the retention times relative to thiopental (retention
time :::: about 19 minutes) are: impurityA ;;;; about 0.3,;
impurity B :::: about 0.4; impurity C :::: about 0.9;
impurity D =about 1.3.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (4):

the resohuion faaor between the peaksdue to thiopental
impurity A and thiopental impurity B is at least 4.0;

the resolution faaor between the peaks due to thiopental
impurity C and thiopental is at least 1.5.

UMITS

Identifyany peak in the chromatogram obtainedwith
solution (1) corresponding to thiopental impurity B using
solution (4) and multiply the area of the peak by 1.6.

In the chromatogram obtainedwith solution (I):
the area of anypeakcorresponding to thiopental impurity A
is not greater than the area of the principal peak in the
chromatogram obtainedwith solution (3) (0.1%);

the areaof any peakcorresponding to thiopental impurity B
is not greater thantwice the area of the principal peakin the
chromatogram obtained with solution (2) (l%);
the area of any peakcorresponding to thiopental impurity C
is not greater than 6 times the area of the principal peakin
the chromatogram obtained with solution (2) (3%);

the area of anypeakcorresponding to thiopental impurity D
is not greater than 3 times the area of the principal peakin
the chromatogram obtained with solution (3) (0.3%);

the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.1%);

the sum of the areas of any secondary peaks is not greater than
10 times the area of the principal peakin the chromatogram
obtained with solution (2) (5%).

Disregard anypeakwith an area less than the area of the
principal peakin the chromatogram obtainedwith solution
(5) (0.05%).

Thiotepa Preparations 111-1413

Loss on drying
When dried at 100 0 at a pressure not exceeding 2.7 kPa for
,1 hours, lose not more than 2.5% of their v'..eight. Use 0.5 g.

ASSAY
Determine the weightof the contents of 10 containers as
described in the test for unijonnity of weight,
Appendix xn CI, Powders for Parenteral Administration.
Carry out the following procedures using the mixed contents
of the 10 containers.

For sodium
Dissolve a quantity of the powderfor injection containing
0.6 g of Thiopental Sodium in 20 mL of water and titrate
with O.IM hydrochloric acidVS, using metlryl red solution as
indicator, until the yellow colour changes to pink; boil gently
for 1 or 2 minutes, cool and if necessary continue the
titration with 0.1M hydrochloric acid VS until the pink colour
is restored. Each mL of 0.1M hydrochloric acid VS is
equivalent to 2.299 mg of Na.

For thiopental
To the liquid from the completed Assay for Na add a further
5 mL of O.IM hydrochloric add and extract withsuccessive
quantities of 25, 25, 20) 15, 15 and 10 rnL of chloroform,
washing each extract with the same 5 mL of water. Evaporate
the chloroform from the mixed extracts and dry the residue
of CllHISN202S to constantweightat 105°. Calculate the
content of CllH1sN202S in a container of average content
weight.

Thiotepa Injection
Action and use
Cytotoxicalkylating agent.

DEFINlTION
Thiotepa Injection is a sterile solution of Thiotepa in Water
forInjections. It is prepared by dissolving Thiotepa for
Injection in Water forInjections.
The injeuion complies with the requirements statedunder
Parenteral Preparations.

STORAGE
Thiotepa Injection should be used immediately after
preparation but, in any case, within the period recommended
by the manufacturer when prepared and stored strictly in
accordance with the manufacturer's instructions. If solid
matter separates, the solution should not be used.

TIDOTEPA FOR INJECTION
DEFINITION
Thiotepafor Injection is a sterile material consisting of
Thiotepa with or without excipients. It is supplied in a sealed
container.
The contents of the sealed container wmply with the requirements
for Powders for Inj«tionsor Infusions suuedunder Parenteral
Preparations and with thefollowing requirements.

Content of thiotepa, CoH12N'pS

95.0 to 110.0% of the stated amount.

CHARACTERISTICS
A whitepowder.

IDENTIFICATION
Buro 20 mg by the method for oxygen-flask combustion,
Appendix VIII C, using 5 mL of 1.25M sodium hydroxide as
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the absorbing liquid. When the processis complete, dilute to
25 mL with water.The resulting solution complies with the
following test'S.
A. To 5 mL add 0.1 mL of hydrogen peroxide solution
(l00 vol) and I mL of 1Mhydroch/om acid, mix and add
0.05 mL of barium chloride solution. The solution becomes
turbid.

B. To 2 mL add 40 mL of waler and 4 mL of ammonium
molybdate-suifum acidsolution, mix, add 0.1 g of L-ascorbU;
acidand boil for 1 minute. A blue colour is produced.

TESTS
Acidity or alkallnlty
Dissolve a quantity containing20 mg of Thiotepa in2 mL of
carbon dioxide-free water. The pH of the resulting solution is
5.5 to 7.5, Appendix V L.

Clarity ofsolution
Dissolve a quantity containing 15 mg of Thiotepa in 4 mL of
water. The solution is clear, Appendix IV A.

Related substances
Carry out the method for liqmiJ chromaragraphy,
Appendix ill D, using the following freshlyprepared
solutions.
(I) Dissolve, with sbaking, a quantity of the contents of the
sealedcontainer containing 15 mg ofThiotepa in 4 mLof
water, filter and use the filtrate.
(2) Dilute I volume of solution (I) to 100 volumes with
waterand further dilute 1 volume to 10 volumeswithwater.
(3) Dissolve 10 mg of thiotepa BPCRS in 2 mL of methanol in
a ground-g1ass-stoppered tube, add 50 pL of a 0.1% vlv
solutionof Cn1hophosphoric acid, stopper the tube and heat in a
water bam at 65° for 50 seconds (generation of methoxy
thiotepa). Allow the solution to cool and add I mL of
methanol.
(4) Dissolve 15 mg of thiotepa BPCRS in 10 mL of waler,
add 1 g of sodium chloride, boil in a water hathfor 10 minutes
and cool (generation of chloro-adducr impurity).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped octadecylsilyl suiea gelfor chromaragraphy
(5 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of I mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of215 nm.

(I) Inject 20 pL of each solution.

(g) For solution (I) allow the chromatography to proceed for
4 times the retention time of the principal peak.
The chromatogram obtained with solution (3) shows a peak
corresponding to methoxy-thlotepa with a retention time
relative to thiotepa of about 1.3 and the chromatogram
obtained with solution (4) shows. peak corresponding to the
chloro-adduct impurity with a retention time relative to
thiotepa of about 3.1.

MOBILE PHASE

15 volumes of aceranitrile and 85 volumes ofO.IM mixed
phosphate buffer pH 7.0.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaksis at least 3.
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LIMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding to the chIoro-adduct
impurity (identified from the peak in the chromatogram
obtained with solution (4» is not greater than 1.5 times the
area of the principal peakin the chromatogram obtainedwith
solution (2) (0.15%);

the areaof any other secondary peak is not greater than twice
the areaof the principal peakin the chromatogram obtained
with solution (2) (0.2%);

the area of not more thantwo such peaks is greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.1%);

the sum of the areas of aU secondary peaks is not greater than
four times the areaof the principal peak in the
chromatogram obtained with solution (2) (0.4%).

ASSAY
Carry out the method for liljuid chromatography,
Appendix ill D, using the following solutions.
(1) Dissolve the contentsof a sealed container in sufficient
water to produce a solution containing 0.15% wlv of
Thiotepa.
(2) 0.15% wlv of thiotepa BPCRS in waler.

(3) Dissolve 10 mg of thiotepa BPCRS in 2 mL of methanol in
a ground-g1ass-stoppered tube, add 50 pL of a 0.1% vlv
solution of orthophosphoric acid, stopper the tube and heat in a
waterbath at 65° for 50 seconds (to producea sufficient
quantity of methoxy-thiotepa). AUow the solutionto cool and
add I mL of me/hanoi.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with end-capped octadecylsilyl silica gelfor chromaragraphy
(5 urn) (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rateof 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 215 urn,

(I) Inject 20 pL of each solution.

The chromatogram obtained with solution (3) shows a peak
corresponding to methoxy-thiotepa with a retention time
relative to thiotepa of about 1.3.

MOBILE PHASE

15 volwnes of ClUtonitriJe and 85 volumes of O.IM mixed
phosphat< buffer pH 7.0.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution foaor between the two
principal peaks is at least 3.

DETERMINATION OF CONTENT

Calculate the amountOfC~I2N3PS in the sealedcontainer
using the declared content of ColiJ2~"PS in thiotepa BPCRS.

Repeat the procedure with a further nine sealedcontainers.
Calculate the average contentof C6H I2N3PS per container
from the 10 individual results thus obtained.

STORAGE
The sealed container should be stored at a temperature of 2°
to 8°.
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Tibolone Tablets
DEFINITION
Tibolone Tablets containTibolone.
The tablets comply with the requirements statedunder Tableu and
W1ih thefollowing requirements.

Content of tibolone, C21H2S02

90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(I) Shake a quantity of the powdered tablets containing 5 mg
of Tibolone with 5 mL of acewnim7e, centrifuge and use the
supernatant liquid.
(2) 0.1 % wlv of tibolone BPCRS in acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel G (Merck silica gel 60 plates
aresuitable).
(b) Use the mobile phase described below.

(c) Apply 4 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After'-removal of the plate dry in air, spray with ethanoiK
sulfuric acid (2%) and heat at 100 0 to 105 0 for 3 minutes.
Allow to cool and examine under ulcraviolel light (366 nm)
and in daylight.

MOBILE PHASE

5 volumes of aceUJne and 95 volumes of dichlcromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position,colourand size to that in
the chromatogram obtained with solution (2).

B. In the test for Uniformity of content, the chromatogram
obtainedwith solution (1) exhibits a peakwith the same
retention time as the peak due to tlbolone in the
chromatogram obtained with solution (2).

TESTS
Dissolution
Complywith the requirements in the dissolution testfor tablets
and capsules, Appendix XlI Bl.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 500 mL of a 0.25% wlv solution of sodium lauryl
sulfate, at a temperature of 37°, as the medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.
(I) After 45 minutes withdraw a sample of the medium and
filter. Use the filtered medium, diluted with a 0.25% wlv
solution of sodium lauryl sulfate to produce a solution
expected to containabout 0.0005% wlvof Tibolone.

(2) 0.0005% wlv of tibolone BPCRS in a mixture of I volume
of methanol and 99 volumes of a 0.25% wlv solution of
sodium laurylsulfate.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 urn) (Hypersil
ODS is suitable).

(b) Use isocratic elution and the mobilephase described
below.
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(c) Use a flo~ rateof 0.5 mL per minure.
(d) Use a column temperature of 40".

(e) Use a detection wavelength of 205 urn.

(I) Inject 200 ~L of each solution.

MOBILE PHASE

23 volumes of waterand 77 volumes of methanol R2.

DETERMINATION OF CONTENT

Calculate the totalcontent of tibclone, ~IH2802' in the
medium from the chromatograms obtained and using the
declared content of C21H2S02 in tibolone BPCRS.

LIMITS

The amount of tibolone released is not less than 75% (Q) of
the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendixill D, using the following solutions in absolute
ethanol.
(I) To a quantity of the powdered tablets containing 25 mg
of Tibolone add 40 mL of absolute ethanol, mix with the aid
of ultrasound, add sufficient absolute ethanol to produce
50 mL, centrifuge and use the supernatant.
(2) 0.05% wlv of tibolone impurity standard BPCRS
(containing impurity B, impurity C and 1% wlw of
impurity A).

(3) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 3.9 mm) packed
with octaduylsilyl silica gelforchromarography (4 urn) (Waters
Nova-Pak CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 1 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detectionwavelength of 240 nm.
(I) Inject 10 ~L of each solution.

MOBILE PHASE

28 volumes of tetrahydrofuran and 72 volumes of water.

SYSTEM SUITABILTIY

The test is not valid unless:
the chromatogram obtained with solution (2) closely
resembles thechromatogram supplied with tibolone
impurilystandard BPCRS;
in the chromatogram obtained withsolution (2), the resolutUm
between the peaksdue to impurity A and impurity B is at
least 2.0;
in the chromatogram obtained withsolution (3), the signal-to
noise ratioof the peakdue to impurity A is at least 10.

UMITS

Identify anypeak in the chromatogram obtained with
solution (1) corresponding to impurity C using the
chromatogram obtained with solution (2) and multiply the
area of this peak by the following correction factor: 0.79.
In the chromatogram obtained with solution (I):

the area of any peakcorresponding to impurity A is not
greater than the area of the corresponding peak in the
chromatogram obtained with solution (2) (1%);

the area of any peakcorresponding to impurity B is not
greater than the area of the peakdue to impurity A in the
chromatogram obtained with solution (2) (1%);
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the area of any peak corresponding to impurity C is not
greater than 5 times the area of the peakdue to impurity A
in me chromatogram obtained wilh solution (2) (5%);

the areaof any other secondary peak is not greater than
0.5 times the areaof the peakdue to impurity A in me
chromatogram obtained with solution (2) (0.5%);

the sum of the areas of aU the secondary peaks is not greater
than 6.5 times the area of the peakdue to impurity A in the
chromatogram obtained with solution (2) (6.5%).

Disregard any peak with an area less than the areaof the
peakdue to impurity A in the chromatogram obtained with
solution (3) (0.1%).

Uniformity of content

For tablets containing 2 mg or less or 2% wlw or less
oftibolone
Carry out the method for liquid chromatography,
Appendixm D, using the following solutionsin absolute
ethanol.
(1) Finely crush one tablet, moistenthe powdered tabletwith
sufficient absolute ethanol to produce a solution containing
0.05% wlv of Tibolone, disperse withthe aid of ultrasound
for 10 minutes and centrifuge.
(2) 0.Q5% wlv of libolone BPCRS.

(3) 0.05% wlv of tibolone impurity standardBPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substancesmay be used with a detection wavelength of
210 run.

SYSTEM SUITABIUTY

The test is not valid unless:
the chromatogram obtained with solution (3) closely
resembles the chromatogram supplied with tibolone
impurity standard BPCRS;
in the chromatogram obtained withsolution (3), the resolution
between the peaksdue to impurity A and impurity B is
at least 2.0.

DETERMINATION OF CONTBNT

Calculate the content of C21H2802 in each tabletusing the
declared content of C21H2S02 in u"bolone BPCRS.

ASSAY
For tablets containing 2 mg or less or 2% W/W or less
oftibolone
Use the average of the individual results determined in the
test for Unifonnity of content.

For tablets containing more than 2 mg and more than
2% W/W of tibolone
Carry out the method for I~id chromatagrap/ty,
Appendix ill D, using the following solutions in absolute
,ethanol.
(I) To a quantity of the powdered tablets containing 25 mg
of Tibolone add 40 mL of absolu,. ethonol, mix with the aid
of ultrasound, add sufficient absolute ethanol to produce
50 mL andcentrifuge.

(2) 0.05% wlv of tibolone BPCRS.
(3) 0.05% wlv of,ibo/oneimpurity nondardBPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used with a detection wavelength of
210 run.
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SYSTEM SUITABIUTY

The test is not valid unless:

the chromatogram obtained with solution (3) closely
resembles the chromatogram supplied with tiholone
impurity standard BPCRS;
in the chromatogram obtained with solution (3), the resolution
betweenthe peaksdue to impurity A and impurity B is
at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of C2IH2802 in the tablets using the
declared content of C2IH2802 in tibolone BPCRS.

IMPURITffiS
A. 10,17-dihydroxy-71X-methyl-19-nor-I01;,171X-pregn-4-en

20-yn-3-one (European Phannacopoeia impurity A),

B. I(}-hydroperoxy-17-hydroxy-71X-methyl-19-nor-101;,171X
pregn-4-en-20-yn-3-one (European Pharmacopoeia
impurity B),

C. 17-hYdroxy-71X-methyl-19-nor-lOi;,171X-pregn-4-en-20-yn
3-one (European Pharmacopoeia impurity C).

Ticagrelor Tablets
(Ph. Bur. monograph 3097)

Action and use
Platelet aggregation inhibitor.

PIlEII _

DEFINITION
Tablets containing Ticagrelor (3087), for human use.

They comply with the monograph Tablets (0478) and the
following additional requirements.

Content
95.0 per cent to 105.0 percent of the content ofticagrelor
(G..,H28F,N.O.S) stated on the label.

IDENTIFICATION
A. Record the UV spectrum of the principal peak in the
chromatograms obtained with the solutions used in the assay,
with a diode array detector in the range of 210-400 run.

Results The UV spectrum of the principal peak in the
chromatogram obtained with the test solution is similar to
the UV spectrum of the principal peak in the chromatogram
obtained with reference solution (a).
B. Examine the chromatograms obtained in the assay.
Results The principal peakin the chromatogram obtained
with the test solution is similar in retention time and size to
the principal peak in the chromatogram obtained with
reference solution (a).

TESTS
Related substances
Liquid chromatography (2.2.29). Carry aut the test protected
from lighr.
Solvent mixture acetam·trile R, waw R (35:65 VIV).
Buffer,olution 156 gIL solution of sodium dihydrogen
phospiuue R adjusted to pH 3.0 with phasphori< acidR.
Test solution To an appropriate numberof tablets add about
half of a suitable volume of the solventmixture. Shakeusing
a mechanical shaker until the tablets have disintegrated
completely and dilute to volume with me solvent mixture to
obtaina concentration of ticagrelor of 0.45 mglmL.

www.webofpharma.com



2022

If necessary, more than 1 dilution with the solvent mixture
maybe performed to obtain this concentration.
Reference soiulion (aj Dissolve 45.0 mg of ticagrelor CRS in
the solvent mixture and dilute to 100.0 mL with the solvent
mixture.
Reference solution (b) Dilute 1.0 mL of the test solution to
100.0 mL with the solvent mixture. Dilute 2.0 mL of this
solution to 10.0 mL with the solvent mixture.
Reference solution (c) Dissolve 4.5 mg of ticagrelor for system
suitability CRS (containing impurities A, B and D) in the
solvent mixture and dilute to 10 mL with the solvent
mixture.
Column:
~ size: 1= 0.15 m, 0 = 4.6 mm;
- stationory phase: octodecylsifyl silica gd for chromatography R

(1.8 pm);
- temperature: 55 "C.
Mobile phase:
- moln7e phase A: mix 1 volwne of the buffer solution and

89 volumes of waterfor chromatography R and add
10 volumes of acetonitrik for chroma'ography R;

- mobil.phase B: mix I volume of the buffer solution and
29 volumes of waterfor chromatography R and add
70 volumes of acetonitrile for chromatography R;

Time MoblJe phase A Mobile phase B
(min) (per cent PlY) (per cent PM
0-2 90 10

2 -9 90 ..... 35 10 ..... 65

9 - 17 35 65

17 - 18 35 -> 0 65 ..... 100

18 - 25 0 100

Flow rate 1.0 mllmin.

Detection Spectrophotometer at 242 run.
InjuuOn 5 J.lL of the test solution and reference
solutions (b) and (c).

Identification of imputides Use the chromatogram supplied
with ticagrdor for system suitability CRS and the chromatogram
obtained with reference solution (c) to identify the peaksdue
to impurities A, Band D.
Relative retention With reference to ticagrelor (retention
time =about 15 min): impurity A =about 0.5;
impurity B =about 1.1; impurity D =about 1.5.

SystemsuitabIlity Reference solution (e):
- resolution: minimum 4.0 between the peaksdue to

ticagrelor and impurity B.
Calculation of peruntage contents:
- for each impurity, use the concentration of ticagrelor in

reference solution (b).

Limits:
- unspecified impurilies: for each impurity, maximum

0.2 per cent;
- total: maximum 0.5 per cent;
- reporting threshold: 0.1 per cent; disregard the peaks due to

impurities A, Band D.

Dissoludon (2.9.3, Apparatus 2)
The tablets comply with the test and the acceptance aitetion
described below, unless othemJise justified and authorised.
Dissolution medium 2 gIL solution of polysorbate 80 R.
Use 900 mL of the medium.

Rotation speed 75 r/min.

Time 45 min.

Ticagrelor Preparations 1II-1417

Analysis Uftraviolet and visible absorption
spectrophotometry (2.2.25), using a path length of 2 mm.

Tesisoiuiions The samples withdrawn from the dissolution
vessel and filtered.
When the test is carried out off-line, the solutions may be
diluted according to the path length of the cell (e.g. for a
path length of I em, 5-fold dilution for 90 mg tablets).

Measure the absorbance of the solutions at the absorption
maximum at 300 nm.

Calculate the amount of dissolved ticagrelor
(C:13H28F2N604S), expressed as a percentage of Ute content
stated on the label, taking the specificabsorbance to be 311.

A«eptance criterion:
- Q =70 per cent after 45 min.

ASSAY
Liquid chromatography (2.2.29) as described in the test for
related substances with the following modifications.
lWobile phase Mix I volume of the buffer solutionand
47 volumes of waterfor chromatography R and add
52 volumes of acetoni'u'le for chromatography R.
Flowrale 1.2 mUmin.
Injulion Test solution and reference solution (a).
Run time Twice the retention time of ricagrelor,
Retention time Ticagrelor = about4 min.
System suitability Reference solution (a):
- repeatability; maximum relative standard deviation of

1.5 per cent determined on 6 injections.
Calculate the percentage content of ticagrelor
(C,,H23F2N,O.S) taking into account the assigned content
of ticagrelor CRS.

IMPURITIES
Otherde""'able impuri'ks (the following substances would, if
presentat a sufficient level, be detected by one or otherof
the tests in the monograph): A, B, C, D.

A. (IS,2S,3R,5S)-3-[7-amino-5-(propylsulfanyl)-3H-[I,2,3]
tri320lo[4,5-d]pyrimidin-3-yl]-5-(2-hydroxyethoxy)
cyclopentane-Lz-dlol,

Ht\~O~~H F
H N_ . FHO-r-:»O._.. ....N!Y-~ ':t &

H H "N1x'N .-- #
'IN H

H,C~s

B. (IS,2S,3R,5S)-3-[[3-[(IR,2S)-2-(3,4
difluorophenyl)cyclopropyl)-5-(propylsulfanyl)-3H-[1,2,3]
triazolo[4,5-d] pyrirnidin-7-yl]amino]-5-(2-hydroxyethoxy)
cycjopenrane-Lz-diol,
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C.2-[[(IS,2S,3S,4R)-4-[7-[[(IR,2S)-2-(3,4
dilluorophenyl)cyclopropyl]amino]-5-(propylsulfanyl)-3H
[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]-2,3
dihydroxycyclopentyl]oxy]ethyl acetate,

D.2-[[(3aR,4S,6R,6aS)-6-[7-[[(IR,2S)-2-(3,4
dilluorophenyl)cyclopropyl]amino]-5-(propylsulfanyl)-3H
[1,2,3] triazolo[4,5-d]pyrimidin-3-yl]-2,2
dimethyltettahydro-2H,3aH-cyclopenta[d][1,3]dioxol-4-yl]
oxy]ethan-I-ol.

____________________ PI>E,;

Ticarcillin and Cla,!ulanic Acid Infusion
Ticarcillin and Clavulanic Acid Intravenous Infusion
Ticarcillin Sodiwn and Potassium Clavulanate Intravenous
Infusion

Ticarcillin and Clavulanic Acid for Intravenous Infusion

Action and use
Penicillinantibacterial + beta-lactemase inhibitor.

DEFINITION
Ticarcillin and Clavulanic Acid Infusion is a sterilesolution
containing TicarciUin Sodium and PotassiumClavulanate.
It is prepared by dissolving Ticarcillin and Clavulanic Acid
for Infusion with a suitable diluent in accordance with the
manufacturer's instructions.
The infusion complies with the requirements slated under
Parenteral Preparations.

STORAGE
Ticarcillin and ClavuJanic Acid Infusionshould be used
immediately after preparation but, in any case, within the
period recommended by the manufacturer when prepared
and storedstrictly in accordance with the manufacturers
instructions.

TICARCILLIN AND CLAVULANIC ACID
FOR INFUSION
DEFINITION
Ticarcillin and Clavulanic Acid for Infusion is a sterile
material consisting of Ticarcillin Sodium and Potassium
ClavuJanate with or withoutexcipients. It is suppliedin a
sealedcontainer,

PRODUCTION
The methodsof production, extraction and purification of
Potassium Clavulanate used in the formulation of Ticarcillin
and Clavulanic Acid Infusionaresuch that potassium
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clavam-2-carboxylate is eliminated or present at a level not
exceeding 0.01%.

TheamlenlS of the sealed container compiy with the requirements
for Powder< for Inj«.'ons or Infusions ,tatedunder Paretueral
Preparations and with thefollowing requirement>.

Content of ticarcillin, CJSHJt>N'206S1
90.0 to 105.0% of the stated amount.

Content of clavulanic acid, CaHgNOs
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Dissolve a quantity of the contentsof a sealedcontainer
containing the equivalent of 1.5 g of ticarcillin in 5 mLof
WOW, add 0.5 mL of hydnxhloric acidRI. swirl and allow to
stand in a bathof iced water for 10 minutes. Filterthe
precipitate (Whatman GF/C is suitable), wash with 5 mL of
water and dissolve in a mixture of 1 volwne of waterand
9 volumes of acerone. Evaporate thesolventalmostto dryness
under a stream of nitrogen and then dry in an oven at 60°
for 1 hour. The infrared absorptWn spearum, Appendix II A, is
concordant with the reference spectrum of ticatcillin (RS 458).

B. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions in a mixture of
4 volumes of methanol and 6 volumes of O.IM mixedphosphate
buffer pH 7.0.
(I) Dissolve a quantity of the contents of a sealed container
to producea solution containing the equivalent of 0.4% wlv
of clavulanic acid.
(2) 0.4% wlv of lithium clawlanate EPCRS.

(3) 0.4% wlv of ticarciOi" monosodium BPCRS.

(4) Mix equal volumes of solutions (2) and (3).

CHROMATOGRAPHIC CONDITIONS

(a) Use a mica gelF". plate (Merek silica gel 60 P", plates
are suitable). Impregnate the plate by SPlaying it with a
0.1 % wlv solution of disodium edeuue in mixedphosphate buffer
pH 4.0 and allow to dry overnight. Activate the plate by
heatingat 105° for 1 hour justprior to use.
(b) Use the mobile phase described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to IS em.

(e) Afterremoval of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

I volwne of butan-J-ol, 2 volumesof a 0.1% wlv solution of
disodium edetate in mixedplwsphate buffer pH 4.0, 6 volumes of
glacial acetic acidand I0 volumes of butyl acetate.

SYSTBM SUITABILITY

In the chromatogram obtained withsolution (4), the spot
with the lower Rf value corresponds to the principal spot in
the chromatogram obtained withsolution (2) and the spot
with the higherRf value corresponds to the principal spot in
the chromatogram obtained with solution (3) and the spots
areclearly separated.

CONFIRMATION

In the chromatogram obtained with solution (I), the spots
corresponding to clavulanic acidand ticarci1lin correspond in
position and colour to the principal spots in the
chromatogram obtained with solution (4).
C. In the Assay, the retention timesof the two principal
peaks in the chromatogram obtained with solution (I)
correspond to those of the two principal peaks in the
chromatogram obtainedwith solution(2).

j
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TESTS
Acidity or alkalinity
pH of a solution containing the equivalentof 10%wlvof
ticarcillin, 5.5 to 8.0, Appendix V L.

Clavulanate polymer and other fluorescent impurities
Carry out the methodforfluorescence sptctrophowmetry,
Appendix IT E, using the following freshly prepared solutions.

(1) To a quantityof the contents of a sealed container
containing the equivalem of 0.1 g of c1avuJanic acid add
50 mL of a O.lMphosphate buffersolution pH 5.0, prepared
as described below,shakevigorously for 1 minute and then
shake with the aid of ultrasound for 5 minutes; addsufficient
of the buffersolution to produce J00 mL and filter through a
0.45-J.1m filter. To prepare the buffersolution dissolve 15.6 g
of sodium dihydrogen orthophosphate in 800 mL of water, adjust
the pH to 5.0 using 1M sodium hydroxide and add sufficient
water to produce 1000 mL
(2) Prepare a solution containing 0.42 IJg per mL of quinine
sulfate BPCRS in O.5M sulfunc acid. [NO'"'The fluorescence
of quinine sulfate is 118 timesmore intense than that of an
equivalent concentration of clavulanate polymer.]

PROCBDURE

Measure thefluorescence of the solutions usingan excitation
wavelength of 360 nm and an emission wavelength of
440 run, usingthe phosphate buffer solution in the reference
cell.

LIMITS

The fluorescence obtained withsolution (1) is not more
intense than mat obtained withsolution (2) (5% w/w,
calculated with respect to the contentof clavulanie acid).
Related substances (ticarclllln)
Carry out the method for liquid chromawgraphy,
Appendix III D, using the following solutions ina solution
prepared by dissolving 10.35 g of sodium dihydrogen
orthophosphare m01UJhydrate in 1500 mL of water and adjusting
the pH to 6.4 using 10M sodium hydroxide (solvent A).
The solutions should be freshly prepared.

(I) Dissolvea quantity of the contents of a sealed container
in sufficient solventA to produce a solution containing the
equivalent of 0.2% wlv of ticarcillin.
(2) 0.004% w/v of ti<arcillin monosodium BPCRS.
(3) Dissolve II mg of licareinin monosodium BPCRS and
2.9 mg of 'icarcilJin impurity A BPCRS in 10 mL of
O.IM sodium hydroxide and allow to stand for 15 minutes
(generation of ticarcillin impurity D). Transfer the solution
into a 500 mL volumetric flask quantitatively, washing the
beaker out withsolventA. Add 400 mL of solvent A,
ensuring that aU traces of the degraded solution are washed
from the neck of the flask. Add II mg of licarcilJin
impurity A BPCRS, 10 mg of licareinin impurity B BPCRS,
10 mg of ti<areiUin impun"ty C BPCRS and 55 mg of'icareinin
monowdium BPCRS to the flask and dilute to 500 mL with
solvent A.
(4) Dilute I volume of solution (2) to 40 volumes with
solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with merhylsiJyl silica gelfor chromawgraphy (5 urn) with a pore
size of 6 om (ES Industries Chromegabond TMS CI 5u
60A is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of2 mL per minute.
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(d) Use an ambient column temperature.
(e) Use a detection wavelength of 230 om.

(f) Inject 20 ul, of each solution.

MOBILE PHASE

MoMephase A 54 volumes of cu:ewni,rile and 246 volumes
of a buffer solution prepared as described below; adjust the
pH of the mixture to 3.0 with 2M orthopho,phoric acid.
To prepare the buffer solution dissolve 10.35 g of sodium
dihydrogen orthophosphare monohydrate and 4.83 g of
telYtlhutylammonium bromide in 3000 mL of waterand mix.
MoMle phaseB Equalvolumes of acetonitrile andbuffer
solution; adjust the pH of the mixture to 3.0 with
2M onhopho,phoric acid.

Time Mablle phaseA MobilephaseB Comment
(Minutes) l%vlv) 1%vlv)

0·25 100 0 isoclatic

25-'10 lllO->O 0---)100 lineargradient

'll-48 0 100 isocfatic

48-'19 ().-)100 100---)0 Mnear gradienl

49-57 100 0 isocrauc

When the chromatograms are recorded underthe prescribed
conditions, the retention time of ticarcillin is about
14 minutes. If necessary, adjust the contentof acetom·triJe in
mobile phaseA to achieve the stated retention time.
Retention times relative to ticarcillin are: ticarciUin
impurity B, about 0.37; ticarciUin impurity C, about 0.42;
ticarciUin impurity D, about0.5; ticarcillin impurity A,
about 1.6.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to impurity B and impurity C is at least 1.6 and the resolution
faaor between the peaks due to impurity C arid impurity D is
at least 1.6.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (I) corresponding to impurities A, B, C and Dusing
the chromatogram obtained with solution (3). Multiply the
area of anypeakcorresponding to impurity B by the
following correction factor: 0.5; multiply the area of anypeak
corresponding to impurity C by the following correction
factor: 0.6.
In the chromatogram obtained wirh solution (1):

the area of any.peakcorresponding to impurity A is not
greater thantwice the area of the principal peakin the
chromatogram obtained withsolution(2) (4%)j
the area of any peakcorresponding to impurity D is not
greater man three times the area of the principal peakin the
chromatogram obtained with solution (2) (6%);

the area of any othersecondary peak is not greater than
1.25 times the area of the principal peak in the
chromatogram obtained withsolution (2) (2.5%)j
the sum of the areas of all the secondary peaks is not greater
than six times the area of the principal peakin the
chromatogram obtained with solution (2) (12%).

Disregard anypeakwith an area less than the area of the
principal peak in the chromatogram obtained withsolution
(4) (0.05%).

www.webofpharma.com



Ill-1420 Tigecycline Preparations

Bacterial endotoxins
Carry out the test for baeten"aJ endotoxins, Appendix XIV C.
Dissolve the contents of the seaiedcontainer in waterBET to
give a solution comaining the equivalent of 10 mg of
ticarcillin per mL (solutionA). The endotoxin limit
concentration of solutionA is 0.7 IU of endotoxin per mL.
Water
Not more than 4.5% w/w, Appendix IX C. Use 0.3 g.

ASSAY
Determine the weight of the contentsoC 10 containers as
described in the lest for unifonm"o' ofweight,
Appendix xn CI, Powders for Parenteral Administration.
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in a solution
prepared by dissolving 7.8 g of sodium dihydrogen
orthophosphate in 1000 mL of water and adjusting the pH to
6.4 using 5M sodium hydroxide (solvent B). The solutions
should be stored at 2° to 8° and used within 4 hours.
(1) Dissolvea quantity of themixed contents of the
10 containers in sufficient water to produce a solution
containing the equivalent of 1.4%wlv of ticarcillin. Dilute
1 volume to 10 volumes with solventB.
(2) 0.15% wlv of ticarcillin monosodium BPCRS and
0.01% wlv of lilhium cla""/anate BPCRS in solvent B.
(3) 0.1% wlv of each of ampi<Jlin trihydrate BPCRS and
ncarciUin monosodium BPCRS in solventB.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with end-capped phetry/ethyl sili<a gelfor chromatography (4 J1IIl)
(Phenomenex Synergi 41' Polar-RP 80A is suitable).
(b) Use gradient elution and the mobile phase descnbed
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use a column temperature of 30·.
(e) Use a detection wavelength of 230 nm.
(l) Inject 20 J!L of each solution.

MOBILE PHASE

Mobile phase A Dissolve 31.2 g of sodium dihydrogen
orthaphosphate in 4000 mL of water and adjust the pH to 3.9
using 1Morthophosphoric acid.
MobJe phase B acetonitrile.

Time Mobile phase A Mobile phallI B Commenl

(Minutes) (%vlv) (%vlv)

0-' 100 0 Isoc<atic

'-1.5 100-.92 0~8 inear gradient

1.5-0 92 8 isocratlc

8·7 92->50 8->50 &near gradient

7-8 50-)100 _0 inear gradient

8-" 100 0 Isoaatic

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to ampicillin and ticarcillin is at least4.0 and the symmetry
factor of the peakcorresponding to ticarcillin is less than 2.0.

DETERMINATION OF CONTENT

Calculate the content of CIsHI6N206S2 and CSH9NO, in a
container of average content weightusing the declared
content of CI5HI5N'2Na06S2 in ricard/Jin monosodium BPCRS

2022

and the declared"content of CsHsLiNO, in lithium
clavulonate EPCRS. Each mg ofCI,HI,N~a06S2 is
equivalent m 0.9459 mg of C1sHlc)a.l,r2;06S;2. Eachmg of
CaHsLiNO, is equivalent to 0.9711 mg ofCsH.NO,

LABELLING
The label of the sealed container states the quantity of
Ticarcillin Sodium containedin it, in tenns of the equivalent
amount of ticarcillin, and the quantity of Potassiwn
Clavulanate, in terms of the equivalent amount of davulanic
acid.
The label of the sealed container states that the preparation
contains penicillin.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underTicarcilHn Sodium.

Tigecycline for Infusion
Acdon and use
Antibacterial.

DEFINITION
Tigecycline for Infusion is a sterilematerial consisting of
Tigecycline with or withoutexcipienrs. It is supplied in a
sealed container.
The contents of the sealed comainer romply withthe requirements
for Powders for lnje<tion.s or InfusWns slllted under Parenleral
Preparations and wilh thefollowing requirements.

Content oftlgecyc1lne, c,,H,,N,O.
95.0 to 110.0% of the stated amount.

IDENTIFICATION
The infrared absorpu'on spearum, Appendix II A, is concordant
with the reference spectrumproduced with
tiguydineEPCRS. H the spectra shows differences, record a
new spectrumafterrecrystallisation from methanol.

TESTS
Acidity
pH ofa solution containing 1%'wlv ofTigecycline, 4.2 to
5.4. Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendixill "0, using the following solutions in a solution
containing 0.44% wlv of dipotassium hydrogen phosphate and
0.05% wlv of sodium hydrogenru/fite in water, adjusted to
pH 8.0 with 1Mpotassium hydroxide. Store solutions at 10·,
protected from light. Use solutions within 12 hours of
preparation.
(1) Dissolve a quantity of the contentsof the sealedcontainer
to produce a .solution containing 0.05% wlv tigecycline.
(2) Dilute I volume of solution (I) to 100 volumes.
(3) Dilute I volume of solution (2) to 10 volumes.
(4) 0..05% wlv of ligecycline for system suilability BPCRS,
(impurity A) 0.00024% wlv of u'gecydine impurity B BPCRS
and 0.00024% wlv of minocycline hydrochloride BPCRS
(impurity C).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with ocuukcylsilyl sili<a gelfor chromatography (3 urn} (Luna
CI8 is suitable).
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(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 30°.

(e) Use an autosampIer temperature of 10°.

(I) Use a detection wavelength of 248 nm.

(g) Inject 25 ~L of each solution.

MOBILE PHASE

lHobile phaseA 50 volumes of aettonitn1e, 950 volumes of a
solution containing 0.46% w/v of dipotassium hydrogen
orthophosphate and 0.10% wJvof disodium edetate in water,
previously adjusted to pH 6.4 with onhophosphotic acid.

iHobile phaseB 500 volumes of acetoniuile, 500 volumes of a
solution containing 0.87% wlv of dipotassium hydrogen
orthophosphate and 0.19% wlv of disodium edeuue in water,
previously adjusted to pH 6.4 with orthoplwsphoric acid.

Time (Minutes) MobUe phase A Mobile phase B Comment
("10 vlv) rio v/v)

0-2 8' 15 isocralic

2-42 85-->57 15-->43 linear gradient

42-57 57-->0 43-->100 linear gradient

57-50 0 lOll eocratic

60-61 0 ..... 85 100-->15 linear gradient

61-68 8' 15 re-equiljbration

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to tigecycline
(retention time about 20 minutes) are: impurity I, about
0.55; impurity B, about 0.64; impurity A, about 0.7;
impurity 2, about 1.3; impurity C, about 1.6; impurity 3,
about 1.7.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurity B and impurity A is at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater man twice the area of the principal peak in the
chromatogram obtained with solution (2) (2.0%);

the area of any peak corresponding to impurity B is not
greater than 0.7 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.7%);

the area of any peak corresponding to impurity C is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (3) (0.2%);

the area of any peak corresponding to impurity 2 is not
greater than three times the area of the principal peak in the
chromatogram obtained with solution (3) (0.3%);

the area of any peak corresponding to impurity 1 or
impurity 3 is not greater than half the area of the principal
peak in the chromatogram obtained with solution (2) (0.5%
of each);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (3) (0.2%);

the sum of the areas of any secondary peaks is not greater than
foue times the area of the principal peak in me
chromatogram obtained with solution (2) (4.0%).

TigecycJine Preparations 111-1421

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(3) (O.i%).

Water
Not more than 3.5%, Appendix IX C, Method ill. Use the
contents of one vial.

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for unifonnity of weight,
Appendix xn Cf, Powders for Parenteral Administration.

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in a solution of
0.44% wlv of dipotassium hydrogen ortlwphosphate and
0.05% wlv of sodium hydrogensul/ile in water, adjusted to
pH 8.0 with hi potassium hydroxide. Store solutions at 100

and protected from light.

(1) Dissolve a quantity of the mixed contents of
10 containers to produce a solution containing 0.01% w/vof
tigecycline.

(2) 0.01% wlv of tige<y<line EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.60101) packed
with end-capped octadecylsilyl silica gelfor chromatography
(5 ~m) (Prodigy ODS2 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature 000°.

(e) Use an autosarnpler temperature of 100
•

(I) Use a detection wavelength of 248 om.

(g) Inject 20 ~L of each solution.

MOBILE PHASE

140 volumes of acewnitn1e and 860 volumes of a solution of
0.44% wlv of dipotassium hydrogen ortlwphosphate and
0.093% w/v of disodium edetate in water, previously adjusted
to pH 6.2 with orthoplwsplwric acid.

DETERMINATION OF CONTENT

Calculate the content of C29H39Nj08 in a container of
average content weight using me declared content of
C29H39Ns08 in tigecycline EPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Tigecycline and the
following:

Me<, "........Me Me<, "........MeN
i

OIl
0 "'"

~ f" .&' NN,

--\:NH OIl OIl 0 0 0

M.
Me

I. (4S,4aS,12aSJ-9-[(um-Butylamino)acetamido]-4,7-bis
(dimethylamino)-3,10,11,12a-tetrahydtoxy-I,12-dioxo-
1,4,4a,5,12,12a-hexahydrotetracene-2-carboxamide
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011
0

~ f~
...,

HO

~--\:NH
011 0 0 0

~

2. 4-{[(2R)-6-[(tert-Butylamino)acetamido]-8
(dimethylamino)-5-hydrol<j'-4-oxo-l,2,3,4
tetrahydrcnaphthalen-2-yl]methyl) -2,5-dihydrol<j'-3,6
dioxocyclohexa-lA-diene-l-carboxamide

3. (IS,4aR,4bR, IOaR,IIaS}-7-[(tert-Butylamino)acetamido]
9-(dimethyamino)-1, 4,4a,6-tetrahydrol<j'-2, 5,12-trioxo
1,2,43,5,1OJ] Oa, 11,11a-octehydro-I ,4b-methanobenzo[b]
ftuorene-3-carboxamide

Timolol Eye Drops
Action and use
Beta-adrenoceptor antagonist; treatment of glaucoma.

DEFINITION
Timolol Eye Drops area sterilesolution ofTimolol Maleate
in Purified Water.
The eye drops comply with 'he requirements statedunderEye
Preparations and with thefollowing requirements.

Content of timolol, C,,H,.,N.O.S
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Add a volumeof the eye drops containing the equivalent
of 50 mg of timolol to an equal volwne of carbonau buffer
pH 9.7 and extract with two 4Q-mL quantities of
dichloromethone. Reserve the aqueouslayerfor test B, dry the
extracts with anhydrous sodium sulfate, evaporate to dryness
using a rotary evaporator and dry at 60° underreduced
pressure for 15 minutes. The infrared absorption spearum of
the residue,Appendix II A, is concordant with the reference
spelltum of timolol (RS 339).
B. Evaporate the aqueoussolution reserved in test A to about
1 mL Add 1 mL of bromine solution, heat in a water bath for
10 minutes,boil, cool and add 0.1 mL of the solution to a
solution of 10 mg of resorcinol in 3 mL of sulfuric acid.
A bluishblackcolour is producedon heating in a water bath
for 15 minutes.

TESTS
Acidity or a1kallnlty
pH, 6.5 to 7.5, Appendix V L.

2022

Related substances
Carryout the method for liquid chromatography,
Appendix III D, using tile following solutions.
(I) Use the eye drops undiluted.

(2) Dilute 1 volume of the eye drops to 250 volumes with
the mobile phase.
(3) Dilute 1 volume of the eye drops to 500 volumes with
the mobile phase.
(4) 0.30% wlv of maleic acid in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 cm x 4 mm) packed
with end-capped oc'ade<y/silyl sitka gelfor chromawgraphy
(10 urn} (Nucleosil CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of 2 mL per minute.
(d) Use an ambientcolwnn temperature.
(e) Use a detectionwavelength of295 nm.

(I) Inject 20 ~ of each solution.

(g) Allow the chromatography to proceed for 4 times the
retention time of the principal peak.

MOBILE PHASE

42.5 volumes of 0.02Msodium oaanesulfonau and
57.5 volumes of methanol, adjusted to pH 3.0 usingglacial
acetic acid.

LIMITS

In the chromatogram obtained with solution (I):

the area of any serondary peak, other than the peak
corresponding to maleicacid, is not greater than the area of
the peak obtained with solution (2) (0.4%);

not more than two such peaks have,an area greater than that
of the peak obtained with solution (3) (0.2%).

ASSAY
Dilute a volume containing the equivalent of 25 mg of
timolol to 50 mL with water. To 5 mL add 15 mL of
carbonate b'!ffer pH 9.7 and extract with three 2Q.mL
quantities and one IQ-mL quantity of toluene. Wash each
extract successively with the same 10 mL volumeof carbonate
buffer pH 9.7, combine the toluene extracts and extract with
four 20-mL quantities of 0.05MsuljUn"c acid. Combine the
extracts, dilute to 100 ml., filterand measure the absorbante
at the maximum at 295 run, Appendix Il B, usingin the
reference cell a solutionprepared by treating 5 mL of water
in the same manner, beginning at the words 'add 15 mL...'.
Calculate the content of CnH24N403S taking 279 as the
valueof A(l %, 1 em) at the maximum at 295 nm.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of timoloJ.

j
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Timolol Tablets
Action and usc
Beta-adrenoceptor antagonist.

DEFINITION
Timolol Tablets containTimolol Maleate.
The tablets comply with therequirements statedunder Tablets and
with thefolluwing requirements.

Content of timolol maleate, C"H,..N.O,S,C.H.,O.
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chroma",graphy,
Appendixill A, using the following solutions.
(1) Shake a quantity of the powdered tablets containing
30 mg of Timolol Maleate with 2 mL of O.IM hydrochlori<
add until a smooth paste is formed, add 5 mL of methanol
and continue shaking for about 20 minutes, Add sufficient
methanollO produce 50 mL, centrifuge until a clear solution
is produced and use me supernatant liquid.
(2) Dissolve, with shaking, 60 mg of timolol maleate BPCRS
in 4 mL ofO.lM hydrochwic acid and add sufficient methanol
to produce 100 mL.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gel GFZ54 (Analtech UnipJares are
suitable).
(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate ld 15 em.

(e) Afterremoval of the plate) allow it to dryin airand
examine under ultraviolet light (254 nm).

MOBILE PHASE

1 volume of IBM ammonia, 19 volumes of methanol and
80 volumes of chloroform.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtainedwith solution (2).
Disregard any spot remaining on the line of application

. (maleic acid).

B. To a quantity of the powdered tablets containing 70 rng
of Timolol Maleate add 20 mL of carbonat< buffer pH 9.7 and
extract with two 40-mL quantities of dichloromethane. Filter
the aqueous layer and evaporate to about I mL Add 1 mL
of bromine solution) heat in a water bathfor 10 minutes) boil,
cool and add 0.1 mL of the solution to a solution of 10 mg
of resorcinol in 3 mL of sulfun'c acid. A bluishblackcolour is
producedon heatingin a water bath for 15 minutes.

TESTS
Related substances
Carry out the method for liquid chroma",graphy,
Appendix ill D) using the following solutions in mobile
phase.
(1) Shake a quantity of the powdered tablets containing 0.1 g
of Timolol Maleate with 10 mL of the mobile phase for
10 minutes and filter.
(2) Dilute 1 volume of solution (1) to 250 volumes.

(3) Dilute 1 volume of solution (I) to 500 volumes.

(4) 0.30% wlv of maleic acid.

Tinzaparin Sodium Preparations 111-1423

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4 mm) packed
with end-capped octaduyisilyi silica gdfor chromatography
(10 urn) (Nucleosil C18 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 2 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detectionwavelength of295 run.
(1) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 4 times the
retentiontime of the principal peak.

MOBILE PHASE

42.5 volumes of 0.02M sodium oaanesu/fonate and
57.5 volumes of methanol) adjusted to pH 3.0 usingglacial
acetic acid.

LIMITS

In the chromatogram obtainedwith solution (1):

the area of any secondary peak) other than the peak
corresponding to maleic acid) is not greater than the area of
the peak obtained with solution (2) (0.4%);

not more than two such peaks have an area greater than that
of the peak obtained with solution (3) (0.2%).

ASSAY
Weigh and powder 20 tablets, To a quantity of the powder
containing 15 mg ofTimolol Maleate add 25 mL of
O.05M sulfuric acid) shakefor 20 minutes and cenlrifuge until
clear. Add 5 mL of the resulting supernatant liquid to 15 mL
of carbonat< blf!fer pH 9.7 and extract with three 20-mL
quantities and one 10-mL quantity of toluene. Wash each
extractsuccessively with the same 10-mL volumeof carbonate
buffer pH 9.7) combine the toluene extracts and extract with
four 20-mL quantities of 0.05M sulfuric acid. Combine the
acid extracts) dilute to 100 ml., filter and measure the
absorbance at the maximum at 295 run) Appendix II B) using
in thereference cell a solution prepared by treating a mixture
of 5 mL of wat<r and 15 mL of carbonate buffer pH 9.7 in the
same manner. Calculate the content of CI3H24N-t03S,
C.H.,O. taking 204 as the value of A(1%, 1 cm) at the
maximum at 295 run.

Tinzaparin Sodium Injection
Action and use
Low molecular weight heparin.

DEFINITION
Tinzaparin Sodiwn Injection is a sterile solutionof
Tinzaparin Sodium in Water forInjections.

PRODUCTION
The finalproductis producedby methods of manufacturing
designed to ensure thatsubstances lowering blood pressure
arenot introduced -and to ensure freedom from
contamination by over-sulfated glycosaminoglycans.
The production method is validated to demonstrate that the
productif tested, would comply with the test for Related
substances given below.
TIre injution complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.
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Activity
The estimated activity for anti-factor Xa is not less than 90%
and nor more than 1iO% of the stated activity.
The ratioof anti-factor Xa to anti-factor IIa is not less than
1.5 and not more than 2.5.

The mass-average relative molecular mass is definedby the
followingexpression:

L:(Rl,M,)
L;Rl;

Reli"aaive Indexof substance elutingin me fraction;
(proportional to Ibemassofl:he substance)j
relative molecular masscorresponding to fraction i:

where:

RI,

M,

MOBILE PHASE

0.77% wlv of ammonium acetate.

CONFIRMATION

The mass-average relative molecular mass ranges between
5500 and 7500. The masspercentage of chains lowerthan
2000 is not more than 10.0%. The masspercentage of chains
between 2000 and 8000 ranges between 60.0% and 12.0%.
The mass percentage of chains above 8000 ranges between
22.0% and 36.0%.

B. The ratioof anti-factor Xa activity 10 anti-factor Ila
activity, determined as described underAssay, is not less
than 1.5 and not more than2.5.
c. Yields reaction A characteristic of sodium salts,
Appendix VI.

TESTS
Clarity and colour of solution
The solution is dear,Appendix IV A, and not more intensely
coloured than reference solution Ys or BY" Appendix N B,
Method II.
Acidity or alkalinity
pH, 5.5 to 8.0, Appendix V L.

Related substances
Carty out the method for li4uid chromatography,
Appendix ill D using the following solutions. Solutions (3)
to (6) arestable at room temperature for 24 hours.
(I) Dilute the injection with waUl" for chromatography to give
5000 ill per mL. Mix usinga vortex mixer untildissolution
is complete.
(2) Mix 500 1'1. of solution (I) and 250 1'1. of 1Mhydrochloric
acid, then add 50 J.lL of a 25% wlvsolution of sodium nimte.
lvlixgently and allow to standat room temperature for
40 minutes before adding 200 ~L of 1Msodium hydroxide to
stop the reaction.
(3) Dissolve 0.25 g of heparin for physico..hemical
analvsis EPCRS in water for chromatography and dilute to
2.0 mL with the same solvent. Mix using a vortex mixeruntil
dissolutionis complete.
(4) Add 1200 ~L of solution (3) to 300 ~L of dennatan
sulfate and OV<r-sulfated chondroitin sulfote EPCRS. Mix using a
vortexmixer to homogenise.
(5) Add 400 1'1. of solution (3) to I00 ~L of water for
chromarography and mix using a vortex mixer. Add 250 ~L of
1M hydrochlori< add, then add 50 ~L of a 25% wlv solution of
sodium nitrite. .Mix gendy and allowto standat room
temperature for 40 minutes before adding 200 ~L of
1M sodium hydroxide to stop the reaction.
(6) To 500 1'1. of solution (4), add 250 ~L of 1Mhydrochloric
add, then add 50 I.lL of a 25% wlv solutionof sodium nitrite.
.Mix gently and allow to stand at room temperature for
40 minutes before adding 200 1'1. of 1Msodium hydroxide to
stop the reaction.

•

~,.

I'" "'----"'.., -~
1:1--------""'1-4-."--// ~'ly4--J". f.-
Figure 1 - Example chromatogram of a low-molecular-mass
heparin sample analysed using the methoddescribed in
idenlifirotion test A indicating peak integration

Calculate the area under the curve up to each point as a
percentage of the totalarea.
Using the leaflet supplied with heparin low-molecular-mass for
calibration EPCRS, identify those points in the chromatogram
for which the percentage of the total area under the curveis
closest to me percentage mass fractions listed in the Broad
Standard Table, and assign the molecular mass in the table
to me corresponding retention time in the chromatogram.
A calibration curve for the chromatographic systemis derived
by fitting a suitable mathematical relationship to the set of
retention times and logarithms of the molecular masses.
A polynomial of the 3rd degree is recommended.
Inject 25 1'1. of the test solution and record the
chromatogram for a sufficient period of time to ensure
completeelutionof sample, salt and solventpeaks.

IDENTIFICATION
A. Carry out the method for size-exclusion chromatography,
Appendix ill C, using the foUowing solutions in the mobile
phase.
(1) Dilute the injection to contain950 units of anti-factor Xa
per mL.

(2) 1% wlv of heparin Ioui-molecuiar-mass for
calibration EPCRS.

CHROMATOGRAPHlC CONDITIONS

(a) Use a column (30 em x 1.8 mm) packed with
appropriate poroussilicabeads (5 um) with a fractionation
range for proteins of approximately 15 000 to 100 000 Da
(Tosoh Bioscience TSK-GEL G2000SWXL or TSK
GELG3000SWXL are suitable).

(b) Use isocratic elution and me mobile phasedescribed
below.

(e) Use a flow rate of 0.5 mL per minute.

(d) Use an ambient column temperature.
(e) For detection use a differential refractometer (RI).

(I) Inject 25 ~L of each solution.

To calibrate, inject 25 1'1. of solution (2) and record the
chromatogram for a suitable period of time, ensuring
completeelution of sample..salt and solventpeaks. Calculate
the total area under the RI curve (LRI) by numerical
integration over the range of interest (i.e. excluding salt and
solventpeaksat the end of the chromatogram as well as the
artefact peak(*), thatif presentelutes at the same retention
time as the peakthatwould be obtainedafter injection of
sodium sulfate) as shown in Figure 1.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 2 mm) packed
with anion-exchange resin (9 urn) (Dionex Ionpac ASI I-He is
suitable) and a stainless steel pre-eolumn (5 em x 2 nun)
packed with anion-exchange resin R (13 urn) (Dionex Ionpac
AGII-HC is suitable).

(b) Use gradient elution and the mobile phase described
below.

(e) Use a flow rate of 0.22 mL per minute,

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 202 nm,

(I) Inject 20 ~L of solutions (2), (5) and (6).

MOBILE PHASE

Mobile phase A 0.040% wlv of rodium dihydrogen
orthophosphate in waterfor chromatogrophy adjusted to pH 3.0
with dilme otthophosphotic acid.
Mobilephose B 0.040% wlv of sodium dihydrogen
onhophosphate and 14% wlv of sodium perchlorate in waterfor
chromatogrophy, adjusted to pH 3.0 with dilute OI1hophosphoric
acid, filtered and degassed.
Equilibrate the column with me mobile phase in the initial
gradient ratio forat least 15 minutes.

TIme (MInutes) MobUe phase A MobUe phase B Comment
(% vlY) rio v/v)

0-10 75 25 isccratk

10-35 75 .....0 25..... 100 linear gradient

35-40 0 100 isocnltic
.....5 0_75 100.....25 linev gradient

45-60 75 25 re-equilibrarion

When the chromatograms are recorded under theprescribed
conditions, the relative retentions withreference to heparin
(retention timeabout26 minutes) are: dermatan sulfate and
chondroitin sulfate, about0.9; over-sulfated chondroitin
sulfate, 1.3.

SYSTEM SUITABIUTY

The test is not valid unless:
in the chromatogram obtained withsolution(5), no peak is
present at the retention timeof heparin;
in the chromatogram obtained with solution (6), the resolution
betweenthe peaks due to dermatan sulfate/chondroitin
sulfate and over-sulfated chondroitin sulfate is at least3.0.

UMITS

In the chromatogram obtained with solution (2):

the area of anypeak due to dermatan sulfate/chondroitin
sulfate is not greater than0.4 times the area of the
corresponding peak in the chromatogram obtained with
solution (6) (2.0%);

no peaks other than the peakdue to dermatan sulfate and
chondroitin sulfate aredetected.

Bacterial endotoxins
Carryout the test for btucm·al endctoxins, Appendix XN C.
The endotoxin limit concentration is less than0.01 ill per
International Unit of anti-Xa activity.

ASSAY
The anticoagulant activity of low-molecular-mass heparins is
determined in vitro by two assays whichdetermine its ability
to accelerate the inhibition of factor Xa (anti-Xa assay) and
thrombin, factor Ila (anti-ITa assay), by antithrombin lIT.

Tinzaparin Sodium Preparations III-1425

The International Units for anti-Xa and ami-ITa activity are
the activities contained in a stated amount of the
International Standard for low-molecular-mass heparin.
Heparin Iow-motuular-mass for assay EPBRP) calibrated in
International Units by comparison with the Intemational
Standard using the twoassays given below, is used as the
reference preparation.
Provided the equivalence with the belowmethods is
demonstrated, the volumes belowcan be adjusted in order to
use automated methods.
For anti-factor Xa actiw'ty
Test solutions (1) to (4) Prepare a series of 4 dilutions of the
injection being examined in tris-dJloride bll!fer pH 7.4; the
concentration range of the solutions should be within
0.025 ill to 0.2 ill of anti-factor Xa activity per mL and the
dilutions chosen should givea linear response when results
are plotted as absorbance against log concentration.
Reference ,oIuuons (I) to (4) Prepare a series of 4 dilutions of
me reference preparation of low-molecular-mass heparin in
tris-chloride buffer pH 7.4; the concentration range of the
solutions should be within 0.025 1U to 0.2 ill of anti-factor
Xa activity per mL andthe dilutions chosenshouldgive a
linear response when results are plotted as absorbance against
log concentration.
Label 16 tubes in duplicate: TI, 1'2, T3, T4 for the dilutions
of the injection being examined andRI, R2) R3) R4 for the
dilutions of the reference preparation. To each tube add
50 ~L of antithrombin III ,oIution RJ and 50 ~ of the
appropriate dilution of the injection being examined, or the
reference preparation. After eachaddition, mix but do not
allow bubbles to form. Treating the tubes in the
order RI, R2, R3, R4, TI, T2, TI, T4J 'ri, TI, TI,
T4, Rl, R2, R3, R4, allow to equilibrate at 37° (in a water
bath or heating block) for 1 minute and add to each tube
100~ of booine factor Xa sdution. Incubate for exactly
1 minute and add 250~ of chromophore ,ubstrate RJ. Stop
the reaction after exactly 4 minutes by adding 375 JlL of
acetic acid. Transfer the mixtures to semi-micro cuvettes and
measure the absorbanu at 405 om) Appendix: IT H, usinga
suitable reading device. Determine the blank amidolytic
activity at the beginning and at the end of theprocedure in a
similar manner, using ms-chlonde buffer pH 7.4 instead of the
reference and test solutions; the 2 blank values do not differ
significantly. Calculate the regression of the absorbance on
log concentrations of the solutions of the injection being
examined and of me reference preparation of low-molecular
massheparins and calculate the potency of the substance
beingexamined in International Unitsof anti-factor Xa
activity per mL usingtheusual statistical methods for
parallel-line assays.

For anti-factor 11a actJ'fJity
Test solutUms (I) to (4) Prepare a series of 4 independent
dilutions of the injection beingexamined in ttis-chlotide buffer
pH 7.4; the concentration range should be within 0.015 1U
to 0.075 ill of anti-factor Ila activity permL and the
dilutions chosen should give a linear response when results
areplotted as absorbance against log concentration.
Reference solutions (1) to (4) Prepare a series of 4 independent
dilutions of the reference preparation of low-molecular-mass
heparin in tris-chloride lniffer pH 7.4;me concentration range
should be within O.oI5 ill to 0.075 ill of anti-factor IIa
activity per mL and thedilutions chosen shouldgive a linear
response whenresults are plotted as absorbance against log
concentration.
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Label 16 tubes in duplicate: TI, T2, 1'3, T4 for the dilutions
of the injection being examinedand RI, R2, RJ, R4 for the
dilutions of the reference preparation. To each tube add
50 i1L of antithrombin III solution R2 and 50 i1L of the
appropriate dilution of me injection beingexamined or the
reference preparation. Aftereach addition, mix but do not
allowbubbles (0 form. Treatingthe tubes in the
order RI, R2, R3, R4, TI, T2, TI, T4, TI, TI, TI,
T4, Rl, R2, R3, R4, allow to equilibrate at 37° (in a water
bath or heating block) for I minute and add to each tube
100 ~L of human thrombin solution. Incubate for exactly
I minute and add 250 i1L of chromophore subserate Rl. Stop
the reaction after exactly 4 minutes by adding 375 ~L of
acetic acid.Transfer the mixtures to semi-micro cuvettes and
measure the absorbance at 405 nm, Appendix n B, usinga
suitable reading device. Determine the blank amidolytic
activity at the beginningand at the end of the procedure in a
similar manner, using tris-chlmide buffer pH 7.4 instead of the
reference and test solutions; me 2 blank values do not differ
significantly. Calculate the regression of the absorbance on
log concentrations of the solutionsof the substance to be
examinedand of the reference preparation of low-molecular
mass heparins, and calculate the potency of the substance
being examined in International Units of anti-factor I1a
activity per mL using the usual statistical methods for
parallel-line assays.

LABELLING
The label states the numberof IV (Units) of anti-factor Xa
and anti-factor I1a per unit volume.

Tioconazole Nail Solution
Tioconazole Cutaneous Solution

Action and use
Antifungal.

DEFINITION
Tioconazole Nail Solution is a cutantQUJ so/ulian. It contains
Tioconazole in a suitable vehicle.
Thenail solution romp/its withthe requirements mud under
Liquids for Cutaneous Application and with thefollowing
requirements.

Content of doconazole, C,J:l13Q,N,OS
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.

(I) Dilute a quantity of the nail solution containing 28 mg of
Tioconazole to 10 mL with methanol.
(2) 0.28% wlv solution of tioconazole BPGRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silka gel 60 F,S4 (Merck silica gel 60
FZ>4 plates aresuitable).
(b) Use the mobile phase as described below.

(c) Apply 10 i1L of each solution.

(d) Develop the plate to 15 cm.
(e) Afterremoval of the plate, dry in airand examine under
uleravWIet light (254 nm).
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MOBILE PHASE

The upper layer obtained from a mixture of 40 volumes of
giacial acetic add, 40 volumes of water and 80 voiumes
4-methylptntan-2-one.

CONFIRM.ATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtained with solution (2).

B. In the test for Related substances, the chromatogram
obtained withsolution (2) shows a peakwith the same
retention time as the principal peak in me chromatogram
obtained withsolution (5).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using thefollowing solutions in the mobile
pbase.
(I) Dilute a quantity of the nail solution containing 20 mg of
Tioconazole to 10 mL.
(2) Dilute I volume of solution (I) to 10 volumes.

(3) Dilute I volume of solution (2) to 20 volumes.

(4) 0.20% wlv of twronazole impurity standard BPGRS.
(5) 0.02% wlv of tioconazote BPGRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with oaadecylsily/ silica gel/or chromatography (5 pm) (Hypetsil
ODS is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of218 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

I volume of 0.005M telrabutylammonium dihydrvgen
orthophosphate adjusted to pH 7.4 with 2M ammonia and
4 volumes of methanol,

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (4) closelyresembles the reference chromatogram
supplied with tioconazole impurity standard BPGRS.

LIMITS

In the chromatogram obtained with solution (I):

the areas of any peaks corresponding to tioconazole
impurities A, Band C arenot greater than the area of the
principal peakin the chromatogram obtained with solution
(3) (0.5% of each).

ASSAY
Carry out Method I fornon-aquecus titratimt,
Appendix vm A, using a quantity of the nail solution
containing 0.28 g of Tioconazole. Each mL of O.lM perchloric
acid VS is equivalent to 38.77 mg of C,J:I"CI,N,OS.
Determine the weight per mLof the nail solution,
Appendix V G, and calculate the content of
CtJ:l"CI,N,OS, weight in volume.
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Tioguanine Tablets
Action and use
Purine analogue; cytostatic.

DEFINmON
'Tioguanine Tablets containTioguanine.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of tioguanine, CsHsNsS
92.5 to 105.0% of the stated amount.'

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.5 g of
Tioguaninewith 10 mL of 1M sodium hydroxide and filter.
Acidify the filtrate with hydrochloric acid, filter, dissolvethe
precipitate in 13.5M ammonia, evaporate to dryness and dry
the residueat 1050 at a pressure not exceeding 0.7 kPa for
5 hours. The infrared absorption spectrum of the residue,
AppendixII A, is concordant with the reference spearum of
tioguanine (RS 340).

TESTS
DIssolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsuks,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of wattr at a temperature of 37°J as the
medium.

PROCEDURE

(I) After 45 minutes withdraw 10 mL of the medium and
filter. To 2 mL of the filtrate add 2 mL of 1M hydrochloric
add and dilute to 20 mL with water. Measurethe absorbance
of the solution at the maximum at 348 nm, Appendix II BJ

using O.IM hydrochloric acidin the reference cell.

(2) Measure the absorbance of a suitable solution of
tioguanine BPCRS using O.IM hydrochlori< acid in the
reference cell.

DETERMINATION OF CONTENT

Calculate the total content of tioguanine, CsHsNsSJ in the
medium from the absorbances obtainedand using the
declared content of CsHsNsS in tiogtumine BPCRS.

Related substances
Carry out the method for liquidchromatography,
Appendix ill D J using the following solutions.
(1) Dispersea quantity of the powdered tablets containing
40 mg of Tioguanine.in 100 mL of O.OIMsodium hydroxide
with the aid of ultrasound for 5 minutes. i'll.ix and filter. .;
Dilute I volumeof the filtrate to 2 volumes withmobile
phase.

(2) Dilute I volume of solution (I) to 100 volumes with a
mixture of I volume of O.OIMsodium hydroxide and
9 volumes of mobile phase. Further dilute 1 volume of this
solution to 5 volumes with the same solvent mixture.
(3) Dissolve 16 mg ofguanine BPCRS in 100 mL of
O.OIMsodium hydroxide and dilute I volume of the resulting
solution to 20 volumes with the mobilephase.
(4) Dissolve 40 mg each of tiogaanine BPCRS and
guanine BPCRS in 100 mL of 0.0 1Msodium hydroxide and
dilute 1 volume of this solution to 10 volumes with the
mobile phase.

Tioguanine Preparations 111-1427

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 cm x 4.6 mm) packed
with oetadecylsi/yl silica gelfor chromatography (5 pm) (Waters
Atlantis dCI8 is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.
(c) Use a flow rate of2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 248 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

0.05M anhydrous sodium dihydrogen ortlwphosphate adjusted to
pH 3.0 with onhopho,phoric acid (85%).

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (4), the resolution factor betweenthe peaksdue
to tioguanine and guanine is at least 3.0.

LIMITS

In the chromatogram obtained withsolution (1):

the area of any peakcorresponding to guanine is not greater
than the area of the principal peak in the chromatogram
obtained with solution (3) (4%);

the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than 2.5 times the area of the principal peak in the
chromatogram ohtained with solution (2) (0.5%).

Disregard any peakwith an area less than 0.25 times the area
of the principal peak in thechromatogram obtainedwith
solution (2) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromarography, Appendix III D, using the following
solutions.
(I) To a quantity of the powdered tablets containing 40 mg
ofTioguanine add 70 mL of O.OIM sodium hydroxide, shake
for 15 minutes and dilute to 100 mL with the same solvent.
Filterand dilute I volumeof the resulting solution to
10 volumes with the mobile phase.

(2) Dissolve 40 mg of tiogaanine BPCRS in 100 mL of
O.OIM 'odium hydroxide and dilute I volume of the resulting
solution to 10 volumeswith the mobilephase.
(3) Dissolve 40 mg each of tiogaanine BPCRS and
guanine BPCRS in 100 mL of O.OIM sodium hydroxide and
dilute 1 volwne of the resulting solution to 10 volumes with
the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), me resolution factor betweenthe peaksdue
to tioguanine and guanine is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of CsHsNsS in the tablets from the
chromatograms obtainedand using the declared content of
CsHsNsS in tioguanine BPCRS.
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(~: xlOO)-1.55

F()T titanium salicylate

To 1.5 g in an iodine flask add 50 mL of 2M ammonia and
heat gently until the solution boils. Add 25 mL of 0.OJ67M
potassium bromate VS and 10 mL of a 10% wlv solution of
pou",ium bromide, add 20 mL of 7M hydrochlori< acid, close
the flask inunediately and shake while coolingunder running
water. Allowthe flask to stand for30 minutes) protected
from light. Add 10 mL of a 10% wlv solution of potassium
iodide) shake and titrate the liberated iodinewith O.IM sodium

Titanium Ointment
DEFINITION
Titanium Ointment contains a large proportion of Titanium
Dioxide with smaller quantities of titanium peroxide and
titanium salicylate in a suitable basiscontaining 5.0% wlwof
Dimeticone 350.

The ointment complies with the requirements seated under Topical
Semi-solid Preparations and with thefollowing requirements.

Content of total titanium, as titanium dioxide TiOz
22.5 to 275% w/w.

Content of titanium salicylate
2.70 to 3.30% wlw.

CHARACTERISTICS
A yellow, greasy ointment.

IDENTIFICATION
A. Disperse 5 g in 20 mL of wann dichloromethane on a water
hathand filter the resulting suspension (Whatrnan No 1
paperis suitable). Wash the residue with 50 mL ofwann
d~h1oromethane and transfer the residue [0 a 50 mL beaker
with the aid of a few mL of water. Add carefully 10 mL of
sulfuric acid and 5 g of ammoninm sulfare and heat until a
clear solution is obtained. Allowto cool, add sufficient water
to produce about 30 mL and add I mL of hydrogen peroxide
solution (20 voI). A bright orange colour is produced
immediately.
B. Disperse 5 gin 20 mL of warm dichloromethane on a water
bathand filter the resulting suspension (Whabnan No 1
paper is suitable). Wash tlte residue with 50 mL of warm
dichloromethane and transfer the residue to a 50 mL beaker
with the aid of a few mL of water. Mix well, filter again and
add 0.05 mL of a 5% wlv solution ofiron(llI) chloride
hexahydrate to me filtrate. A purple colouris produced
immediately.

ASSAY
For TiO,
Weigh 0.5 g into a tared silicacrucible, heatgently overa
small flame until the basis is completely volatilised or
charred, increasing the rate of heating untilalmost allof the
carbon has been removed. Heat at about8000 for about
30 minutes, allow to cool in a desiccator and weigh. Repeat
the heating at 8000 to constant weight. Calculate the content
of total titanium as a percentage weight in weight usingthe
formula:

where

Iv,
W.
L55

weightof the residue,
weightof the sample
percentage correction forcontribution from
Dimeticone350.

thiosulfate VS usingstardt solution, added towards the end of
the titration) as indicator. Each mL of O.0167M potassium
bromate VS is equivalent to 2.818 mg of titanium salicylate.

Tobramycin and Dexamethasone Eye
Drops, Suspension
Action and use
Aminoglycoside antibacterial + corticosteroid.

DEFINITION
Tobramycin and Dexamethasone Eye Drops,Suspension are
a sterile suspension containing Tobramycin and
Dexamethasone in a suitable vehicle.
The eye drops comply with the requirements statedunder Eye
Preparations and with thefollowing requirements.

Content of tobramycln, CISH37NsOg
95.0 to 110.0% of the stated amount.

Content of dexamethasone, C22H2gFOs

95.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromalOgraphy,
Appendix m A, using the following solutions.
(1) Dilute a suitable volume of the suspension with water to
produce a concentration of 0.4% wlvof tobramycin and
filter. Use the filtrate.
(2) 0.4% wlv of IObramycin BPCRS in water.
(3) 0.4% wlv each of kanamycin monorulfate BPCRS,
neomycin sulfare EPCRS and lobramycin BPCRS in Waler.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate,dry it in a current of wann air,
spray with a mixture of equal volumes of a 0.2% w/v solution
of naphthaJene-J,3-diol in ethanol (96%) and a 46% w/v
solution of sulfuric acid and heat at 1050 for 5 to 10 minutes.

MOBILE PHASE

17 volumes of dichloromethane, 33 volumes of 13.5M ammonia
and 50 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows three clearly separated principal spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position, colour andsize to that
in the chromatogram obtained with solution (2).
B. In the test for Assay) the retention timeof the principal
peak in the chromatogram obtained with solution (1) is
similar to thatof the peak due to Tobramycin in the
chromatogram obtained withsolution (2).
C. Mix a quantity of the Eye drops containing 20 mg of
dexamethasone with 5 mL of O.IM sodium hydroxide) add
50 mL of di<hloromethane and mix with the aid of ultrasound
for 20 minutes) filter the dlchloromethane layer and
evaporate to dryness usinga rotary evaporator. Dry the
residue at 1050 for 2 hours. The infrared absorption spectrum
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of the dried residue, AppendixII A, is concordant with the
reference spectrum of dexamethasone (RS 089).

TESTS
Particle size
The eye drops are a suspension and comply with the
following test:

Examineusing an automated light obscuration instrument
such as thatdescribed in Appendix xm A. Not more than
20 particles greater than25 JIm, not more than2 particles
greater than 50 um and no particles greater than90 J.1m.

Acidity
pH 5.0 to 6.0, Appendix V L.

Related substances
For tobramycin
Carry out the method for liquidchromatography,
Appendix In DJ using the following solutions. Derivatise the
solutionsprior to analysis.
Solution A 1%wlv solution of l-fluoro-2,4-dinitrobenzene in
e/hanol (96%)
Solution B Dilute 20 volumes of a 1.5% wlv solutionof
tris(hydroxyme/hy/)methylamine to 100 volumes with dimethyl
sulfoxide..
(I) Disperse a quantity of the eye drops containing 20 mg of
Tobramycin in 70 mL of water, mix with me aid of
ultrasound, dilute with sufficient water (0 produce 100 mL
and filter, Wash with 3 x 20 mL of di<hloromethane.
(2) Dilute I volume of solution (I) to 100 volumes with
water.
(3) Dilute I volume ofsolution (2) to 10 volumes with water.

(4) Add I mL of O.5M sulfuric acid to 50 mg of
wbramycin BPCRS, dissolvein warer, add sufficient water to
produce 50 mL and mix. Dilute I volumeof this solution to
5 volumes with water.

(5) Heat a 50-mL portion of solution (4) at 100' for 8 to
9 hours, allowto cool and dilute to 50 mL with water
(generation of impurity B).

(6) water(blank solution).

Derivatise the solutions using the following method. Transfer
3.75 mL of each of the 6 solutions separately into 15-mL
glass tubes. To each solution add 2.5 mL solution A and
2.5 mL of sdutionB. Heat.in a water bathat 60° for
50 minutes. Remove the tubes, allow to cool to room
temperature, add 3.75 mL of aaumitrile.

CHROMATOGRAPHIC CONDITiONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with phenyl,ai<a gelfor chromatography (5 urn) (Waters
XBridge Phenyl is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.2 mL per minute.
(d) Use a column temperature of 25°.
(e) Use a detection wavelength 0065 nm.

(l) Inject 45 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.08 volumes of orthopho,phoric acid,
5 volumes of acetonitrile and 95 volumes of water.
Mobile phase B 0.08 volumes of onhophosphoric acid,
25 volwnes of waterand 75 volumes of acetonitrile.
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.
Time (i\Unutes) Mobile phase A Mobile phase B Comment

("I. vlv) r/. vlv)

0-2 7. 21 isQl;raOc

2-16 79-->66 21.....34 linear gradient

16-27 66-->30 34-+70 linear grndient
27·37 3. 70 isocratic
37-42 30-->20 70.....80 linear gradient

42-52 20-->5 80-->95 lineargradient

52--62 s ., isccratic
62-67 5-->79 95-->21 linear gradient

67-72 7. 21 re-equillibration

When the chromatograms are recorded underthe prescribed
conditions the retention times relative to tobramycin
(retention timeabout 49 minutes) are: impurity 1, about
0.59; impurity 2, about 0.62; impurity C, about 0.9;
impurity B, about 0.96 and impurity A, about 0.96.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (5), the resolution between the peaksdue to
impurity A and impurity B is at least 1.0.

LIMITS

Use the chromatograms obtained with solutions (4) and (5)
to identify the peaks due to impurities A and B. The peak
due to impurity B is observed to increase in solution (5).

Identify any peak in the chromatogram obtained with
solution (I) corresponding to impurity I and multiply the
area of this peak by a correction factor of2.1.
Identify the peaks in the chromatogram obtained with
solution (1) corresponding to anynamed impurity and
subtract from the area the response from anycorresponding
peak in the chromatogram obtained with solution (6).

In the chromatogram obtained with solution (I):

the area of any secondary pe4k is not greater than twice the
area of the principal peakin the chromatogram obtained with
solution (2) (2.0%);

the sum of the areas of aU the secondary peaks is not greater
than 3 times the area of the principal peakin the
chromatogram obtained with solution (2) (3.0%).

Disregard any unknown secondary peaks corresponding to any
peaksin the chromatograms obtainedwith solution (4) or
solution (6), and any peakwith an area less than the area of
the principal peak in the chromatogram obtained with
solution (3) (0.1%).

For dexamethasone
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in the mobile
phase.
(I) Disperse a quantity of th~ eye mops containing 20 mg of
dexamethasone in 70 mL of mobilephase,mix with the aid
of ultrasound for 10 minutes,dilute with sufficient mobile
phase to 100 mL and IiIter.

(2) Dilute 3 volumes of solution (I) to 100 volumes.

(3) 0.02% wlv of dexamethasone impuuiy standard BPCRS.
(4) Dilute 1 volume of solution (I) to 100 volumes with the
mobile phase, dilute I volumeof this solution to 10 volumes
with mobile phase

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 3.9 mm) packed
with oCladecy/say/ silica gelfor chromatography (5 pm) (Waters
Symmetry CI8 is suitable).
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(b) Use isocraticelution and the mobile phasedescribed
below.

(e) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 run.

(I) Inject 50 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
six times the retention time of dexamethasone.

MOBILE PHASE!

27 volumes of aceumim"le and 73 volumes of a 0.3% wlv
solutionof orthophosphoric acidthathas been previously
adjusted to pH 3.0 with dilure sodium hydroxide.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaksdue to
impurity 3 and dexamethasone is at least J.5.
The test is not validunless, the chromatogram obtainedwith
solution (3), closelyresembles the chromatogram supplied
with. dexamethasone impun"ty standard BPCRS.

UMITS

In the chromatogram obtained with solution (1):
the sum of the areas of any secondary peaksis not greater
thanthe area of the principal peak in the chromatogram
obtained with solution (2) (3.0%).

Disregard anypeakwith an area less thanthe area of the
principal peak in the chromatogram obtainedwith solution
(4) (0.1%).

ASSAY
For tobramycin
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
Solution A 1% wlv solution of l-fluoro-Z,4-dim"trobenzene in
ethanol (96%)

Solution B Dilute 20 volumes of a 1.5% wlvsolution of
rris(hydroxymethyl)methylamine to 100 mL with dimethyl
sulfoxide.
(I) Disperse a weighed quantity of the eye drops containing
20 mg of Tobramycin in 70 mL of Water, mixwith the aid of
ultrasound, dilute withsufficient water to produce 100 mL
and filter. Was the filtrate with three20-mL quantities of
dichloromethane.
(2) Add I mL of O.5M sulfuric acid to 50 mg of
tobramya'n BPCRS, dissolve in water, add sufficient water to
produce 50 mL and mix. Dilute 1 volume of this solution to
5 volumeswith water.
Derivatise solutions (I) and (2) using the following method.
The solutions should be heated at the same temperature and
for the same time as,indicated below.
Transfer 4 mL of each solution separately into 5D-mL
volumetric flasks. To each solution add 10 mL of solution A
and 10 mLof solution B and mix. Heat in a water bath at 60°
for 50 minutes" Remove the flasks, allow to stand for.
10 minutes and add acetonimle to abour 2 mL below the
meniscus. Allow to cool to room temperature and add
sufficient acewnitrile to produce 50 mL.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oaadecylsilyl silica gelfor chromatography (5 urn)
(Symmetry CIS is suitable).
(b) Use isocratic elutionand the mobilephasedescribed
below.
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(c) Use a flow rateof 1.2 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of365 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

Dissolve 2.0 g of rris(hydroxymethyl)methylamine in 800 mL of
water, add 20 mL of O.5M su/furic acidand sufficient
acetonitrile to produce 2000 mL; mix, allow to cool and filter
through a 0.45-~m filter.

DETERMINATION OF CONTENT

Determine the weight per mL of the Eye Drops. Calculate
the content of CIsHJ7N509 in the eye drops using the
declared content of CUJI37NsOg in tobramydn BPCRS.
For dexamethasone
Carryout the method for liquid chromawgraphy,
Appendixill D, using the following solutions.
(1) Dispersea weighed quantity of the eye dropscontaining
20 mg of dexamethasone in 70 mL of mobile phase, mix with
the aid of ultrasound for 10 minutes,dilutewith sufficient
mobile phase to produce 100 mL and filter.

(2) 0.02% wlv of dexamethasone BPCRS.
(3) 0.0 I% wlv of dexamethasone impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances for dexamethasone may be used.

SYSTEM SillTABIUTY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
impurity 3 and dexamethasone is at least 1.5.
The test is not validunless, the chromatogram obtained with
solution (3), closely resembles the chromatogram supplied
with dexamethasone impurity standard BPCRS.

DETERMINATION OF CONTENT

Determine the weight per mL of the Eye Drops. Calculate
the content of C22H29FO, in the eye dropsusing the
declaredcontent of C22H29F05 in dexamethasone BPCRS.

IMPURITIES
The impurities related to Tobramycin limitedby the
requirements of this monograph include those listed under
Tobramycin and the following:

HO

H'N~ ~NHMeOH
HO OH 0 0

o
NH NH,,0:z:r;!;l

HONH,
HO

I. Apramycin

CH,OH
HO~O~
H,N~

HO 0

HO.,.-....L-,-
HO.....t-r-J NH,

H,N

2. Deoxystreptamine kanosamide
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5. Dex3fllethasone-17(20)-enol-21-aldehyde

The capsule is loaded imo a dry-powder inhaler to generate
an aerosol.
The inhalation powder) hardcapsule complies willi the
requirements slatedunder Preparations for Inhalation and with the
following requirements.

PRODUCTION
The size of aerosol particles to be inhaled is controlled so
that a consistent portion is deposited in the lungs. The fine
particle characteristics of preparations for inhalation are
determined using the method described in Appendix xn C7.
Preparations for inhalation: Aerodynamic Assessment of Fine
Panides. The test andlimits should be agreed with the
competent authority.
The water content is controlled to ensure theperformance of
the product as justified and authorised by the competent
authority.

Content of tobramycin, C18H3,NsOg
93.0 to 105.0% of the stared amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix. III A, usingthe following solutions.
(1) Disperse a quantity of the capsule contentsin sufficient
water to produce a solution containing 0.4%wlv of
Tobramycin.
(2) 0.4% wlv of tobramycin BPCRS in water.

(3) 0.4% wlv each of kanamycin monondfme BPCRS,
neomycin sulfate EPCRS and tobramycin BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.

(h) Use the mobile phase as described below.

(c) Apply 51'1. of each solution.

(d) Develop the plate to 15 em,

(e) Afterremoval of the plate, dry il in a current ofwann air,
spray with a mixture of equal volumes of a 0.2% wlv solution
of naphthalene-l,3-diol in ethanol (96%) and a 46% wlv
solution of sulfuric acid and heat at 105°.

MOBILE PHASE

17 volumes of dichloromethane, 33 volumes of 13.5M ammonia
and 50 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows three clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) is similar in position, colourand size to thatin
the chromatogram obtained with solution (2).

B. In the Assay, theretention time of the principal peak in
the chromatogram obtained withsolution (1) is similar to
thatof the peakin the chromatogram obtained with
solution (2).

TESTS
Uniformity of delivered dose
Complieswith the requirements statedunderInhalation
Powders usingthe following method of analysis. Carry out
the method for liquid chromatography, Appendix ill D.
using the following solutions.
Solution A J% wlv of l-jluoro-2,4-dinitrobenzene in ethanol.
Solution B Dilute 20 volumes of a 1.5%wlv solutionof
tris(hydroxymethyl)methylamine to 100 volumes with dimethyl
sulfoxide.

H

o

··CH,

HO
CH,

o

The impurities related to Dexamethasone limited by the
requirements of thismonograph includethose listed under
Dexamethasone and the following:

o

o

3. Dexemethasone-zl-aldehyde

o

1. Dexamethasone-I'Iji-carboxylic acid

2. Dexamethasone-17«-dehydroxy-17Il-carboxylic acid

o

4. Dexametbasone-17-ketone

Tobramycin Inhalation Powder, Hard
Capsule
Action and use
Antibacterial

DEFINITION
Tobramycin Inhalation Powder, Hard CapsuJe consists of
Tobramycin, in microfine powder or aerodynamically
equivalent, eitheralone or combined with a suitable carrier.
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(I) Collect single doses of the preparation being examined
using the procedure described underInhalation Powders,
Uniformity of delivered dose and dissolve each collecteddose
in sufficient water to produce a solution expected to contain
0.014% wlv of tobtamycin.

(2) 0.014% wlv of lobramycin BPCRS in water.
(3) Dilute I volume of a 0.024% wlv solution of
I-naphtholbenzein in acetonitrile to 5 volumes with derivatised
solution (2).

Derivatise the solutionsusing the following method. Transfer
3.75 mL of each of the solutions separately into 15-mL glass
tubes. To each solution add 2.5 mL of solution A and
2.5 rnLof solution B. Heat in a water bath at 60° for
50 minutes. Remove the tubes, allow to cool to room
temperature, add 3.75 mL of acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with tXtadecylsilyl silica gelfor chromatography (5 urn)
(Symmetry CI8 is suitable).
(b) Use isocratic elution and the mobilephase described
below.
(c) Use a Oow rate of 1.2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 365 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Dissolve 2.0 g of tris(hydroxymelhyl)nUilhyiamine in 800 mL of
waler, add 20 mL of 0.5"1 sulfUric acidand sufficient
llawnitrile to produce 2000 mL; mix, allowto cool and filter
through a 0.45-~m filter.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the molu.on between the peaks due to
I-naphtholbenzein and tobtamycin is at least 4.0.

DETERMINATION OF CONTBNT

Calculate the content of tobramycin, C1sH.37Nj09J per
delivered dose from the chromatograms obtainedand using
the declared contentof ClsH37NjOgJ in tobramycin BPCRS.

Related substances
Carry out the method for liquidchromatJ)graphy,
Appendix ill D, using the following solutions. Derivatise
each solution prior to analysis.
Solution A 1% wlv of I-fluowr2,4-dinitrobenzene in ethano/.
Solution B Dilute 20 volumes of a 1.5% wlv solution of
tris(hydroxymethyQmelhy/amine to 100 volumes with dimethyl
sulfoxide.
(1) Disperse a quantity of the capsulecontentswith sufficient
water to produce a solution containing 0.02% wlv of
Tobramycin.
(2) Dilute 1 volume of solution (I) to 200 volumes with
waUl'.
(3) Dilute I volume of solution (2) to 5 volumes with waler.
(4) Add I mL of O.5M sulfuri< acidto 50 mg of
tobramycin BPCRSJ dissolvein water, add sufficient water to
produce 50 mL and mix. Dilute 1 volume of this solution to
5 volumeswith water.

(5) Heat a 50-mL portion of solution (4) at 100° for 8 to
9 hours, allow to cool and dilute to 50 mL with waur
(generation of impurity B).

(6) waUl' (blank solution).

2022

Derivatise the solutions using the following method. Transfer
3.75 mL of each of the 6 solutions separately into 15-mL
glass tubes.To each solution add 2.5 mL solutionA and
2.5 mL of solution B. Heat in a water bath at 60° for
50 minutes.Remove the tubes, aUow to cool (Q room
temperature, add 3.75 mL of acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with phenylsiJi<a gelfor chromalography (5 urn) (Wate"
XBridge Phenyl is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.2 mL per minute.

(d) Use a column temperature of 25°.

(e) Use a detection wavelength of 365 urn.

(I) Inject 45 ul, of each solution.

MOBILE PHASE

Mobile phase A 0.08 volumes of orthophosphonc acid,
5 volumes of acetonitrile and 95 volumes of 'Water.

Mobile phase B 0.08 volumes of OIthaphosphoric acid,
25 volumes of water and 75 volumes of acetonitrile.

Time (Mlnutes) MoblIe phase A Mobile phase B Comment
(% vlv) <-,/0 ylv)

0-2 79 21 isocrauc

2-16 79-+66 21-+34 linen gradknt

16-27 66->30 34-+70 linear gradient

27-37 30 70 i50cratic
37-42 30-+20 70-+80 linear gradient

042-52 20-+5 80495 linear gradient

52-62 5 95 isocratic
62-67 5-+79 95-+21 linear grndicnt

67-72 79 21 ee-equilibration

When the chromatograms are recorded under the prescribed
conditions the retention times relative to tobramycin
(retention time about 49 minutes) are: impurity I, about
0.59; impurity 2, about 0.62; impurity C, about 0.9;
impurity B, about 0.96 and impurity A, about 0.96.

SYSTEM SillTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (5), the resolution between the peaksdue to
impurity A and impurity B is at least 1.0.

LIMITS

Use the chromatograms obtained with solutions (4) and (5)
to identify the peaksdue to impurities A and B. The peak
due to impurity B is observed to increase in solution (5).
Identify the peaks in the chromatogram obtained with
solution (1) corresponding to any impurity A, B and I and
subtract from the area the responsefrom any corresponding
peak in the chromatogram obtained with solution (6).

Identify the peak in the chromatogram obtained with solution
(1) corresponding to impurity I and multiply the area of this
peakby a correction factor of 2.1.
In the chromatogram obtainedwith solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in me chromatogram obtained with
solution (2) (1.0%);

the swn of the areas of all the secondary peaks is not greater
than J.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%).
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Disregardany unknown secondary peakscorresponding to any
peaks In the chromatograms obtained with solution (4) Or

solution (6), lind any peak with.an area less than the areaof
the principal peak in the chromatogram obtained with
solution (3) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
Solution A 1%wlv of l-fiuoro-2,4-dinitrobenzene in ethanol.
Solution B Dilute 20 volumes of a 1.5% w/v solutionof
tris(hydroxymethy/)melhylamine to 100 volumes with dimethyl
sulfoxide.
(1) Disperse a quantity of the capsule contents, if necessary,
with sufficient waler to produce a solution containing
0.02% w/vof Tobramycin.

(2) Add I mL of O.5M sulfuric acid to 50 mg of
tobramycin BPCRS, dissolve in water, add sufficient water to
produce 50 mL and mix. Dilute 1 volumeof this solutionto
5 volumes with water.
(3) Dilute I volume of a 0.024% wlv solution of
l-nophtholbensein in acetonitrile to 5 volumes with derivatised
solution (2).

Derivatise.solutions (I) and (2) using the following method.
Transfer 4 mL of each solution separately into 50-mL
volumetric flasks. To each solution add 10 mL of solution A
and 10 mL of solution B and mix. Heat in a water barn at
60° for 50 minutes. Remove the flasks, allowto standfor
10 minutes and add acetonihile to about2 mL below the
meniscus. Allow to cool to room temperature and add
sufficient aawnitrile to produce 50 mL.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions under Unifonnityof
delivered dose may be used

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
I-naphtholbenzein and tobramycin is at least 4.0.

DETERMINATION OF CONTENT

Calculate the contentof CIsH37N509 in the inhalation
powder using the declared contentof CIsH37N509 in
tobramycin BPCRS.

IMPURITlliS
The impurities limited by the requirements of this
monograph include those listed under Tobramycin and the
following:

HO

H2N~O, ~NHMeOH

HO)--'t;\ °
o

NH NH2
2 0 z;;;;!;lHONH2

HO

1. Apramycin,
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CH20H
HO~O:
H2N--'--r-\

HO a
HO--,.-L.-,-..

HO-..L-r--i NH2

H2N

2. Deoxystreptamine kanosamide.

Tobramycin Eye Drops
Action and use
Aminoglycoside antibacterial.

DEFINITION
Tobramycin Eye Drops are a sterile solution of Tobramycin
in a suitable vehicle
The '!Y"drops comply with the requirements stated under Eye
Preparations and with thefollowing requirements.

Content of robramycln, ClsH37Ns09
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carryout the method for thin-layer chromatography,
Appendix m A, using the following solutions.
(1) Dilute a suitable volumeof the eye drops with water to
produce a solution containing 0.3% w/vof Tobramycin.
(2) 0.3% wlv of tobramycin BPCRS in water.

(3) 0.4% wlv each of kanamycin monosulfate BPCRS,
neomycin mlfate EPCRS and tobramycin BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of me plate,dry it in a current ofwann air,
spray with a mixture of equal volumes of a 0.2% wlvsolution
of naphthakne-l,3-dwl in ethanol (96%) and a 46% wlv
solutionof sulfuric acid and heatat 1050 for 5 to 10 minutes.

MOBILE PHASE

17 volumes of dichloromethane, 33 volumesof 135M ammonia
and 50 volumes of methanol.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (3) shows three clearly separated principal spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position,colourand size to that
in the chromatogram obtained with solution(2).
B. In the test for Assay, the retention time of the principal
peakin the chromatogram obtained with solution (1) is
similar to thatof the peakdue to tobramycin in the
chromatogram obtained with solution(2).

TESTS
Acidity
pH, 3.5 to 6.0, Appeodix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions. Derivatise the
solutionsprior to analysis.
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Solution A 1% wlv solution of l-flucro-2,4-dinitrobenzene In
ethand (96%)

Solution B Dilute 1 volume of a 1.5% wlvsolution of
rris(hydroxyn",hyQmethylamine to 5 volumes with dimelhyl
sulfoxide.

(1) Dilute a volume of the eye dropswith sufficient water, if
necessary, to produce a solution containing 0.02% wlvof
Tobramycin.

(2) Dilute I volume of solution (I) to 100 volumes with
water.

(3) Dilute I volume of solution (2) to 10 volumes with water.
(4) Dissolve 50 mg of tobramycin BPCRS in I mL of
O.5M su/fun"c acid and 30 mL of water, add sufficient waler to
produce 50 mL and mix. Dilute 1 volume of this solution to
5 volumes with water.

(5) Heat a 50-mL portion of solution (4) at 100° for 8 to
9 hours, allow to cool and dilute to 50 mLwith water
(generation of impurity B).

(6) wa'er (blank solution).

Derivatise the solutionsusing the following method.Transfer
3.15 mL of each of the 6 solutions separately into 15-mL
glass tubes. To each solution add 2.5 mL solutionA and
2.5 mL of solutionB. Heat in a water bathat 600 for
50 minutes. Remove the tubes, allow to cool to room
temperature, add 3.75 mL of acetonitrile.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with phenylsilica gelfor chromatography (5 pm) (Water.;
XBridge Phenyl is suitable}.

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.2 mL per minute.

(d) Use a column temperature of 25°.

(e) Use a detection wavelength of 365 urn.

(I) Inject 45 ~L of each solution.

MOBILE PHASE

Mobile phaseA 0.08 volumes of onhophosphoric acid,
5 volumes of acewnitrile and 95 volumes of water.

Mobile phase B 0.08 volumes of orthophosphori< acid,
25 volumesof waler and 75 volumes of acetonitn1e.

Time (Minutes) MobUe phase A MobUe phase B Comment
rIovlv) r/ovJy)

G-2 79 2. isocraric

2·16 19 ..... 66 21-.34 linear gradient

16-27 66.....30 34..... 70 linear gradient
27-37 3. 7. isocratic

37-42 30 ..... 20 70.....80 linear gradient

42-52 20 ..... 5 80-+95 linear gradient

52-62 5 95 isOCIlltic
62-67 5..... 79 95..... 21 linear gradient
67-72 79 21 re-equillibration

Whenthe chromatograms are recorded under the prescribed
conditions the retention times relative to tob.ramycin
(retention timeabout 49 minutes) are: impurity 1, about
0.59; impurity 2, about 0.62; impurity C, about 0.9;
impurity B, about 0.96 and impurity A, about 0.96.

SYSTEM SUITABIUTY

The test is not validunless, in the chromatogram obtained
with solution (5), the resolution between the peaks due to
impurity A and impurity B is at least 1.0.

2022

LIMITS

Use the chromatograms obtained withsolutions (4) and (5)
to identify the peaksdue to impurities A andB. The peak
due to impurity B is observed to increase in solution (5).
Identify any peak in the chromatogram obtained with
solution (1) corresponding to impurities A, B and I and
subtractfrom the area the response from any corresponding
peak in the chromatogram obtained with solution (6).
Identifyany peak in the chromatogram obtained with
solution (I) corresponding to impurity I and multiply the
area of this peakby a correction factor of 2.1.
In the chromatogram obtained withsolution (I):

the areaof any secondary peak is not greater than twice the
areaof the principal peakin the chromatogram obtained with
solution (2) (2.0%);

the sum of the areas of aU the secondary peaks is not greater
than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3.0%).

Disregard any unknown secondary peaks corresponding to any
peaks in the chromatograms obtained with solution (4) or
solution (6), and anypeak with an area less than the area of
the principal peak in the chromatogram obtained with
solution (3) (0.1%).

ASSAY
Carry out the method for liquid chromalography,
Appendixill D, using the following solutions.
Solution A 1% wlv solutionof l-fiuoro-2A-dinitrobenzene in
ethanol (96%)

Solution B Dilute 20 volumesof a 1.5% wlv solutionof
rris(hydroxymelhyQmethylamine to 100 volumes with dime<hy/
sulfoxide.
(I) Dilute a volume of the eye drops, if necessary, with
sufficientwater to produce a solution containing 0.02% wlv
of tobramycin.
(2) Add I mL of O.5M ndfuric acid to 50 mg of
tobramycin BPCRS, dissolve in water, add sufficient water (Q

produce 50 mL and mix. Dilute 1 volume of this solution to
5 volumes with water.
(3) Dilute I volume of a 0.024% wlv solution of
l-naphtholbenzein in acelOnitn·{e to 5 volumeswithderivatised
solution (2).

Derivatise solutions (I) and (2) using the following method.

Transfer4 mL of each solution separately into 50-mL
volwnetric flasks. To eachsolutionadd 10 mL of solution A
and 10 mL of solution B and mix. Heat in a water bathat
600 for 50 minutes. Remove the flasks) allow to standfor
10 minutes and add acetonitrile to about2 mL below the
meniscus. Allow to cool to room temperature and add
sufficientaceton;tn7e to produce 50 mL

CHROMATOGRAPHIC CONDITIONS ,\

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with OCIadecylsily/ silica gelfor chromatography (5 pm)
(Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rateof 1.2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 365 nm.

(I) Inject 20 ~L of each solution.
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MOBILE PHASE

Dissolve 2.0 g of tris(hydroxymethyl)methylamine in 800 mL of
warer.) add 20 mL of O.5M salfunc acidand sufficient
acetonitrile to produce 2000 nIL; mix, allow to cool and filter
through a 0.45-~m filter.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to
I-naphtholbenzein and tobramydnis at least 4.0.

DETER..\iINATION OF CONTENT

Calculate the content OfCISH37Ns09 in the eye drops using
the declared content of C lsH37N,09 in wbramycin BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed underTobramycin and the
following:

HO

H2N~O. ~NHMeOH
'~O 0

HO 0

NH
2 0

NH2

HO:zr!;;l NH2
HO

I. Apramycin,

CH20H
HO~O~
H2N~

HO 0

HO-r---I--r-- NH2
H0.....t--r--l

H2N

2. Deoxystreptamine kanosamide.

Tobramycin Injection
Action and use
Aminoglycoside antibacterial.

DEFINITION
Tobramycin Injection is a sterile solution ofTobramycin in
Water for Injections containing Sulfuric Acid.
The injection complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

Content of tobramycln, ClsH37Ns09
95.0 to 105.0% of the stated amount.

CHARACfERISTICS
A colourless solution.

IDENTIFICATION
A. Carry out the method for lhin-layer chromatography)
Appendix ill A) using the following solutions.
(1) Dilute a suitable volume of the injection with water to
produce a solutioncontaining 0.4% wlvof Tobramycin.
(2) 0.4% wlv of UJbramycin B('CRS in waler.
(3) 0.4% wlv each of kanamycin monosulfate BPCRS,
neomycin sulfate EPCRS and UJbramycin BPCRS in water.

Tobramycin Preparations 111-1435

CHROMATOG}(APHIC CONDITIONS

(a) Use as the coating si/itagel.

(b) Use the mobilephase as described below.
(c) Apply 5 ~L of each solution.

(d) Develop the plate to t 5 em.

(e) After removal of the plate) dry it in a current of warm air)
spray with a mixture of equal volumes of a 0.2% wlv solution
of naphthalene-l,3-diol in ethanol (96%) and a 46% wlv
solution of sulfinu acidandheat at 1050 for 5 to 10 minutes.

MOBILE PHASE

17 volumes of dichloromethane, 33 volumes of 13.5Mammonia
and 50 volwnes of methanol.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows three clearly separated principal spots.

CONFIRMATION

The principal spot in thechromatogram obtained with
solution(I) corresponds in position) colourand size to that
in the chromatogram obtained with solution (2).

B. Yields the reactions characteristic of sulfales) Appendix VI.
C. In the test for Assay, the retention timeof the principal
peakin me chromatogram obtained with solution (I) is
similar to mat of the peak due to Tobramydn in me
chromatogram obtained with solution (2).

TESTS
Acidity
pH, 3.5 to 6.0, Appendix V L.

Related substances
Carry out the method for li<juid chromatography,
Appendix m D, using the foUowing solutions. Derivatise the
solutions prior to analysis.
(I) Dilute a volume of the injection withsufficient water to
produce a solution containing 0.02% w/v ofTobramycin.
(2) Dilute I volume of solution (I) to 100 volumes with
water.
(3) Dilute I volume of solution (2) to 10 volumes with uuuer.
(4) Add I mL ofO.5M sulfuric acid to 50 mg of
robramycin BPCRS, dissolve in water, add sufficient water to
produce 50 mL and mix. Dilute 1 volume of this solution to
5 volumes with water.
(5) Heat a 50-mL portion of solution (4) at 100· for 8 to
9 hours, aUow to cool and dilute to 50 mL with water
(generation of impurity B).

(6) waler (blank solution).

Derivatise each of me solutions using me following method.
The solutions shouldbe heated at the same temperature and
for the same time as indicated below.
Transfer 3.75 mL of each of the 6 solutions separately into
15-mL glass tubes. To each solution add 2.5 mL of a
1% wlvsolution of l-jluoro-2,4-dinitrobenzene in ethanol
(96%) and 2.5 mL of a solution prepared by diluting 40 mL
of a 1.5% wlv solution of tris(hydroxymerhyl)merhylamine in
water to 200 mL with dimethyl sulfoxide and mixing. Heat in a
water bathat 600 for 50 minutes. Remove the tubes, allow to
cool to room temperature, add 3.75 mL of aatonitrile'and
mix.

CHROMATOGRAPHIC CONDITIONS

(a) Use a srainless steel column (25 em x 4.6 mm) packed
with phenylsilica gelfar chromatography (5 um) (Waters
XBridge Phenyl is suitable).
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(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.2 mL per minute.

(d) Use a column temperature of 250

(e) Use a detection wavelength of365 run.

(I) Inject 45 ~L of each solution.

MOBILE PHASE

Mobile phaseA 0.08 volumes of oY/hophosphoric acid,
5 volumes of aatonirn7e and 95 volumes of water.

Mobile phase B 0.08 volumes of onhophosphon"c add,
25 volumes of waterand 75 volumes of atetonitrile.

Time Mobile phase A Mobile phase B Comment

(Minutes) (%vlv) (% vlv)

0-2 rs 21 lsoClalk:

2-16 70-.66 21-}34 lineargradienl

16-27 66->30 34-+70 lineargradient

2147 30 70 _.lie
37-42 30->2. 70-.80 lineargradient

42-62 20-->5 90->95 linear gradienl

52-62 5 95 -.lie
62-67 5->7a 95->21 lineargradient

67-72 7a 21 re-equilibl'ation

When the chromatograms arerecorded underthe prescribed
conditions the retention times relative (Q tobramycin
(retention time about 49 minutes)are: impurity 1, about
0.59; impurity 2, about 0.62; impurity C, about 0.9;
impurity B, about 0.96 and impurity A, about 0.96.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (5), the resolution between the peaksdue to
impurity A and impurity B is at least 1.0.

LIMITS

Use the chromatograms obtained with solutions (4) and (5)
to identify the peaksdue to impurities A and B. The peak
due to impurity B is observed (Q increase in solution (5).
Identify the peak in the chromatogram obtained with solution
(I) corresponding to impurity I and multiply the area of this
peakby a correction factor of2.1.
Identifythe peaksin the chromatogram obtained with
solution (1) corresponding to anynamedimpurity and
subtract from the area the response from any corresponding
peakin the chromatogram obtained withsolution (6).
In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than twice the
area of the principal peakin the chromatogram obtained with
solution (2) (2.0%);

the sum of the areas of all the secondary peaks is not greater
than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (3.0%).

Disregard anyunknown secondary peaks corresponding to any
peaks in the chromatograms obtained withsolution (4) or
solution (6), and anypeakwith an area less than the area of
the principal peakin the chromatogram obtained with
solution (3) (0.1 %).

Bacterial endotoxins
Carry out the tes for baaetialendotoxins, Appendix XN C.
Dilute the injection, if necessary, withwaterBET to give a
solution containing 10 mg ofTobramycin per mL
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(solution A). The endotoxin limit concentration of solutionA
is 20 IU per mL

ASSAY
Carry out the method for liquid chromatography,
Appendix TIl D, using the following solutions.
(1) Dilute a volume of the injection, if necessary, with
sufficient water £0 producea solutioncontaining 0.02% wlv
of Tobramycin.
(2) Add I mL of O.5M sul/unc acid to 50 mg of
tobramycin BPCRS, dissolve in water, add sufficient waterto
produce 50 mL and mix. Dilute 1 volwne of this solution to
5 volumeswith water.
(3) Dilute I volume of a 0.024% wlv solution of
t-naphtholbenzein in acetonitrile to 5 volumes with derivatised
solution (2).

Derivatise solutions (1) and (2) using the following method.
The solutions should be heated at the same temperature and
for the same time as indicated below.
Transfer 4 mL of each solution separately into 50-mL
volumetric flasks. To each solution add 10 mL of a 1% w/v
solution of I-jluoro-2,4-dinitrobenzene in ethanol (96%) and
10 mL of a solution prepared by diluting 40 mL of a
1.5% wlv solution of tris(hydroxymethyl}methylamine in water
to 200 mL with dimethyl sulfoxide and mixing. Heat in a
water bath at 60° for 50 minutes. Remove me flasks, allow to
stand for 10 minutes and add acetommle to about 2 mL
below the meniscus. Allow to cool to room temperature and
add sufficient acetonitrile to produce 50 mL

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with ocradecylsilyl silica gelfor chromawgraphy (5 urn)
(Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 1.2 mL per minute.
(d) Use an ambientcolwnn temperature.
(e) Use a detection wavelength of 365 om.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

Dissolve 2.0 g of'ris(hydroxymethy/)melhylamitle in 800 mL of
water, add 20 mL of 0.5M suljwic acidand sufficient
acewnitrile to produce 2000 mL; mix, allow to cool and filter
through a 0.45-~m filter.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3)J me resohuion between the peaksdue to
I-naphtholbenzein and tobramycin is at least 4.0.

DETERMINATION OF CONTENT

Calculate the content of CIsH31Nj09 in the injection using
the declared content ofCIsH37Nj09 in tobramydn BPCRS.

IMPURITIES
The impurities limitedby me requirements of this
monograph include those listed underTobramycin and the
following:
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Tobramycin Nebuliser Solution
Action and use
Aminoglycoside antibacterial.

DEFINITION
Tobramycin NebuliserSolution is a solution of Tobramycin
in a suitable vehicle, intended to be convened into an aerosol
by a nebuliser.
The nebuliser solution complies with the requiremenu stated under
Preparations for Inhalation and wilh thefollowing requirements.

Content oftobramycin, C1sHJ7Ns09

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendixill A, using the following solutions.
(1) Dilute a volume of the nebuliser solution with waler to
produce a solutioncontaining 0.4%w/v ofTobramycin.
(2) 0.4% wlv of IObramycin BPCRS in water.
(3) 0.4% wlv of each of hanamycin monondfase BPCRS,
neomycin su/fate EPCRS and tobramycin BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gel.
(b) Use themobile phase as described below.
(c) Apply 5 ~L of each solution.

@ Develop the plate to 15 em.

(e) Afterremoval of the plate, dry it in a current of warm air,
spray with a mixture of equal volumes of a 0.2% w/vsolution
of naphthalene-l,3-dwl in ethanol (96%) and a 46% wlv
soludon of sul/un'c acidand heat at 105° for 5 to 10 minutes.

MOBILE PHASE

17 volumes of dichloromethane, 33 volumes of 13.5M ammonia
and 50 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows three clearly separated principal spots.

Tobramycin Preparations III-1437

CONFIRMATION

The principal Spot in the chromatogram obtained with
solution (1) corresponds in position, colour and size to mat
in the chromatogram obtained with solution (2).
B. In the Assay, the retention time of the principal peakin
the chromatogram obtained with solution (1) is the same as
thatof the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 5.5 to 6.5, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions. Derivatise the
solutions prior to analysis.
(1) Dilute a volume of the nebuliser solution, if necessary,
withsufficient water to produce a solution containing
0.02% wlv of Tobramycin.

(2) Dilute 1 volume of solution (I) to 200 volumes with
water.
(3) Dilute I volume of solution (2) to 5 volumeswith water.
(4) Add 1 mL of 0.5", su/furic acid to 50 mg of
tobramycin BPCRS,dissolve in water, add sufficient water to
produce 50 mL and mix. Dilute I volumeof thissolution to
5 volumes with waler.
(5) Heat a 50-mL portion of solution (4) at 100' for 8 to
9 hours, allow to cool and dilute to 50 mL withwater
(generation of impurity B).

(6) waler(blank solution).

Derivatise each of the solutions using the following method.
The solutionsshould be heated at the same temperature and
for the same time as indicated below.
Transfer 3.75 mL of each of the 6 solutions separately into
l5-mL glass tubes. To each solution add 2.5 mL ofa
1% wlvsolution of I-jlUQro-2,4-dinitrobenzene in ethanol
(96%) and 2.5 mL of a solution prepared by diluting 40 mL
of a 1.5% wlv solution of tris(hydraxymelf!yQmethylamine in
water to 200 mL with dimethyl sulfoxide and mixing. Heat in a
water bath at 60° for 50 minutes. Remove the tubes, allowto
cool to room temperature, add 3.75 mL of acetonitrile and
mix.

CHROMATOGRAPHlC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with phenylsilica gelfor chromatography (5 urn) (Waters
XBridge Phenyl is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.2 mL per minute.
(d) Use a column temperature of 25°.

(e) Use a detectionwavelength of 365 nm.
(I) Inject 45 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.08 volumes of orthophosphoric acid,
5 volumes of acetonitrile and 95 volumes of water.
Mobile phaseB 0.08 volumes of orthophosphoric acid;
25 volumesof waterand 75 volumesof acetonitrile.
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Time Mobile phase A Mobile phase B Comment

(MInutes) (%vlv) 1% vlv)

0-2 79 21 isocratic

2-16 79-+66 21~34 inear gradient

1&-27 6lH30 34-+70 lineargradient

27-37 30 10 isocfalic

37-42 3<H20 70--l80 lineargradienl

42-52 20--l'5 _95 Inear gradient

52-62 s 9' isoaa6e

62-67 5->19 .....21 linear gradient

67-72 19 21 re-equilibmlion

When the chromatograms are recorded under the prescribed
conditions lite retention times relative to tobramycin
(retention time about 49 minutes) are: apramycin, about
0.59; deoxystreptamine kanosamide, about 0.62; impurity C,
about 0.9; impurity B, about 0.96 and impurity A,
about 0.96.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (5), the resolution between the peaks due to
impurity A and impurity B is at least 1.0.

LIMITS

Use the chromatograms obtained with solutions (4) and (5)
to identify the peaks due to impurities A and B. The peak
due to impurity B is observed to increase in solution (5).

Identify the peak in the chromatogram obtained with solution
(I) corresponding to apramycln and multiply the area of this
peak by a correction factor of 2.1.

IdentitY the peaks in the chromatogram obtained with
solution (1) corresponding to any named impurity and
subtract from the area the response from any corresponding
peak in the chromatogram obtained with solution (6).

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than twice the
area of the principal peak in the chromatogram obtained with
solution (2) (1.0 %);

not more than one such peak has an area greater than the
area of me peak in the chromatogram obtained with solution
(2) (0.5%);

the sum of the areas of all the secondary peaks is not greater
than 3 times the area of the principal peak in the
chromatogram obtained with solution (2) (1.5%).

Disregard any unknown secondary peakscorresponding to any
peaks in the chromatograms obtained with solution (4) or
solution (6), any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

ASSAY
Carry out the method for liquidchromatographY,
Appendix III D, using the following solutions.

(1) Dilute a volume of the nebuliser solution, if necessary,
with sufficient water to produce a solution containing
0.02% wlv ofTobramycin.

(2) Add I mL of 0.5.. sulfuric acid'0 50 mg of
lobramycin BPCRS, dissolve in water, add sufficient water to
produce 50 mL and mix. Dilute 1 volume of this solution to
5 volumes with water.
(3) Dilute I volume of a 0.024% wlv solution of
l-naphrholbenzein in aceroniniJe to 5 volumes with derivatised
solution (2).
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Derivatise solutions (1) and (2) using the following method.
The solutions should be heated at the same temperature and
for the same time as indicated below.

Transfer 4 mL of each solution separately into 5G-mL
volumetric flasks. To each solution add 10 mL of a 1% wlv
solution of l-jluoro-2,4-mn;lTObenzene in ethanol (96%) and
10 mL of a solution prepared by diluting 40 mL of a
1.5% wlv solution of tris(hydroxymerhYQmethylamine in water
'0 200 mL with dimelhYl sulfoxide and mixing. Heat in a
water bath at 60° for 50 minutes. Remove the flasks, allow to
stand for 10 minutes and add ~lonitrile to about 2 mL
below the meniscus. Allow to cool to room temperature and
add sufficient acetonitrile to produce 50 mL.

CHROMATOGRAPHJCCONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with o<tadecylsilyl silica gelfor chromatography (5 um)
(Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.2 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of365 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Dissolve 2.0 g of lris(hydroxymerhyl)melhy/amine in 800 mL of
water) add 20 mL of 0.5M sulfuric acidand sufficient
acetonitrile to produce 2000 mI..; mix, allow to cool and filter
thtough a 0.45-~m filter.

SYSTEM SUITABILITY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
I-naphtholbenzein and tobramycin is at least 4.0.

DETERMINATION OF CONTENT

Calculate the content of ClsH37NjOg in the nebuliser
solution using the declared content of ClsH31NjOg in
tobramycin BPCRS.

STORAGE
Tobramycin NebuJiser Solution should be protected from
light and stored at a temperature of 2° to 8°.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Tobramycin and the
following.

HO

H2N~O, ~NHMeOH
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I. Apramycin,
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Tobramycin Oral Solution
NOTE: This monograph has been developed lO couer unlicensed
formulations.

Action and use
Aminoglycoside antibacterial.

DEFINITION
Tobramycin Oral Solution is a solution ofTobramycin
Sulfate in a suitable vehicle.

The oralsolution complies with the requirements suuedunderOral
Liquidsana with theto/wwing requirements. W'here appropriau,
the oralsolution also complies with the requirements stared under
Unlicensed Medicines.

Content of tobramycin, C18HJ7Ns09
95.0 [0 105.0% of the stated amount.

CHARACTERISTICS
A pale yellow solution..

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the foJIowing solutions.

(1) Dilute a suitable volume of the oral solution with water to
produce a solution containing the equivalent of 0.4% wlv of
tobramycin.

(2) 0.4% wlv of tobramycin BPCRS in waler.
(3) 0.4% wlv of each of kanamycin monosulfate BPCRS,
neomycin sulfate EPCRS and tobramycin BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry it in a current of warm air,
spray with a mixture of equal volumes of Q 0.2% wlvsolution
of naphlkakne-1,1-dwl in ethanol (96%) and a 46% wlv
solution of suljum acid and heat at 105° for 5 to 10 minutes.

MOBILE PHASE

17 volumes of dkhloromethane, 33 volumes of 13.SM ammonia
and 50 volumes of methanol.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows three clearly separated principal spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position, colour and size to that
in the chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as mat of me

Tobramycin Preparations 111-1439

principal peal in the chromatogram obtained with
solution (2).

C. Yields the reactions characteristic of sulfates, Appendix VI.

TESTS
Acidity
pH, 4.7 to 5.7, Appendix V L.

ASSAY
Carry out the method for liquidchromatography,
Appendix m D, using me following solutions. Derivatise
solutions (I), (2) and (4) prior to analysis.

(1) Dilute a quantity of the oral solution, if necessary, with
sufficient water to produce a solution containing the
equivalent of 0.01% w/v oftobrnmycin.

(2) Add I mL of O.5M sulfuric acid to 25 mg of
tobramycin BPCRS) dissolve in water) add sufficient water to
produce 50 mL and mix. Dilute 1 volume of this solution to
5 volumes with water.
(3) Dilute I volume of a 0.24% wlv solution of 1
naphtholbenzein in acetonitrile to 5 volumes with derivatised
solution (2).

(4) water (blank solution).

Derivatise solutions (I), (2) and (4) using the following
method. The solutions should be heated at the same
temperature and for the same time as indicated below.

Transfer 4 mL of each solution separately into 50-mL
volumetric flasks. To each solution add 10 mL of a 1% w/v
solution of l-fiuoro-2~4-d;m'trobenzenein ethanol (96%) and
10 mL of a solution prepared by diluting 40 mL of a
1.5% wlv solution of tris(hydroxymethyl)methy/ami'ne in water
to 200 mL with dimethylsulfoxitkand mixing. Heat in a
water bath at 60 0 for 50 minutes. Remove the flasks, allow to
stand for 10 minutes and add acetonitrile to about 2 mL
below the meniscus. Allow to cool to room temperature and
add sufficient acetonitrile to produce 50 mL

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with base-deaaiuated, end-eapped ocradecylsilyl ,ilica gelfar
chromatography (5 um) (Hypersil BDS CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 365 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Dissolve 2.0 g of tris(hydroxymethy/)melhylamin, in 800 mL of
water, add 20 mL of O.5M sulfuric acidand sufficient
acetonitrile to produce 2000 mL; mix) allow to cool and filter
through a 0.45-~m filter.

When the chromatograms are recorded under the prescribed
conditions me retention of I-naptholbenzein relative to
tobramycin (retention time, about 20 minutes) is about 0.6.

SYSTEM SUITABIUTY

The Assay is not valid unless, in the chromatogram obtained
with solution (3), the resolution between me peaks due to
I-naphtholbenzein and tobramycin is at least 4.0.

DETERMINATION OF CONTENT

Calculate the content of ClsH37Nj09 in the oral solution
using the declared content of C1aHJ1Nj09 in
tobramycin BPCRS.
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STORAGE
Tobramycin Oral Solution should be stored at a temperature
of 2° to 8°,

LABELLING
The label states the quantity of active ingredient in terms of
the equivalent amount of tobramycin.

Alpha Tocopheryl Succinate Tablets
DEFINTI10N
Alpha Tocopheryl Succinate Tablets contain RRR-Alpha
Tocopheryl Hydrogen Succinate. They are coated.

The tablets complywith the requirements statedunder Tablets and
with thefollowing requirements.

Content ofa-tocopherol, C2~S002
95.0 to 105.0% of the stated amount,

IDENTIFICATION
A. Carry out the method for thin-layer chromarographyJ
Appendixill A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 0.134 g of <x-tocopherol with three 10 mL
quantities of ether, filter, evaporate the combined filtrates to
2 mL and then evaporate the solution (0 dryness under a
current of nitrogen. Prepare a 0.5% wlv solution from a
portion of the resulting residue in cyclohexane.
(2) Dissolve 10 mg of the residueobtained in the preparation
of solution (1) in 2 mL of 5M ethanolit; sulfuric acid, heat in a
water bath for 1 minute, cool and add 2 mL each of water
and cydohexane. Shake for 1 minute, allow to separate and
use the upper layer.
(3) 0.5% wlv of RRR-«-toaJPheryl succina.. EPGRS in
cyclohexane.
(4) Prepare in the same manneras solution (2) but using
10 mg of RRR-«-tocopheryl succinate BPCRS in place of the
substance being examined.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelFZ54'

(b) Use the mobile phase as described below.

(c) Apply I0 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate, dry in airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

20 volumes of etherand 80 volumes of cyclohexane.

SYSTEM SUITABIUTY

The test is not validunless the chromatograms obtained with
solutions (2) and (4) show two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (J) is similar in positionand size to that in the
chromatogram obtainedwith solution (3).
Spray the plate with a mixture of I volume of hydrochloric
acid, 4 volumes of a 0.25% wlv solution of iron (Ill) chloride
hexahydrate in ethanol (96%) and 4 volumes of a 1% wlv
solution of /,/o-phenanthroli... hydrochwride in ethanol (96%).
In the chromatograms obtained with solutions (2) and (4)
me spot of higher Rf value, due to a-tocopherol, is orange.
B. In the Assay the principal peak in the chromatogram
obtained with solution (1) shows a peakwith the same
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retention time as the peakdue to the methylated alpha
tocopheryl succinate in the chromatogram obtained with
solution (2).

TESTS
Free tocopherol
Carry our the method for thin-layer chromatography,
Appendix III A, using the foHowing solutions.
(1) Shakea quantity of the powdered tablets containing the
equivalent of 134 mg of c-rocopherol with three 10 mL
quantities of ether, filter and evaporate the combined filtrates
to 2 ml., evaporate the final solution to dryness undera
current of nitrogen and prepare a 0.5% wlv solution from the
resulting residue in cydohexane.
(2) 0.005% wlvof .-toaJPheroi BPGRS in cyc/ohexane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelHFz54 as the coating
substance.
(b) Use the mobile phaseas described below.
(c) Apply 10 ~L of each solution.
(d) Develop the plate to 15 cm.

(e) Afterremoval of the plate,dry in airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

20 volumesof ether and 80 volumes of cyclohexane.

LIMITS

Any secondary spot in the chromatogram obtained with
solution (1) is not more intense than the principal spot in the
chromatogram obtained with solution (2) (I%).

ASSAY
Carry out the method forgas chromatography,
Appendix ill B. Dissolve 0.15 g of dotriaconta... (internal
standard) in sufficient hexane to produce 100 mL
(solution A).

(1) Mix a quantity of the powdered tablets containing the
equivalent of 134mg of «-rocopherol with 20 mL of
methanol, mix with the aid of ultrasound for 5 minutesand
centrifuge for 15 minutes. To 4 mL of the clear supernatant
liquid add 2 mL of 2,2-dimethoxypropane and 0.2 mL of
hydrochloric acid and allow to stand in the dark at room
temperature for 1 hour. Evaporate to dryness on a water bath
with the aid of a current of nitrogen and dissolve the residue
in 10 mL of solutionA.
(2) Dissolve 0.165 g of RRR-«-UJropheryi succinau EPGRS in
20 mL of methanol) add 2 mL of 2,2-dimelhoxypropane and
0.2 mL of hydrochwric acid and allow to stand in the dark at
room temperature for 1 hour. Evaporate to dryness on a
waterbathwith the aid of a current of nitrogen and dissolve
the residue in 10 mL of solutionA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a borosilicate glass column (2 m x 4 rom) packed
with acid-washed, manueddiatomaceous support (100 to 120
mesh) (Chromosorb W/AW is suitable) coatedwith 2 to 5%
of polymethylsilcxane.

(b) Use a rate offlow of carrier gas at values such mat the
required resolution is achieved (40 mL per minute is
suitable).
(c) Set the temperature of the column such thatthe required
resolution is achieved (a column temperature of 280 0 is
suitable).

(d) Maintain the temperature of the injection port at 2900

and the detector at 3500
•

J
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (I), the retention times of dotriacontane and
methyl «-tocopheryl succinate are about 8 minutesand
20 minutes, respectively.

DETERMINATION OF CONTENT

Calculate the content of C29H5002 from the areas of the
peaks due to dotriacontane and methyl c-tocopheryl
succinate in me chromatograms obtained withsolution (1)
and solution (2) and from the declared content of C29H5002

in RRR-<x-wwpheryl succinate EPCRS.

STORAGE
AlphaTocopheryl SuccinateTablets should be protected
from light.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of a-tocopherol.

Tolbutamide Tablets
Action and use
Inhibition. of ATP-dependentpotassium channels
(sulfonylurea); treatment of diabetes mellitus.

DEFINITION
TolbutamideTablets containTolbutamide.
The tablets comply with the requirements Slated under Tablets and
with thefollowing requirements.

Content of tolbutamide, C"H,,N,O,S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing 1 g of
Tolbutamidewith 10 mL of chloroform, filter, evaporate the
filtrate to dryness, scratching the side of the container, if
necessary, to induce crystallisation, and dry me residue at
100 0 to 105 0 for 30 minutes. The infrared absorption spectrum
of the residue, Appendix II A, is concordant with the reference
spearum of tolbutamide (RS 345).

TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendixxn Hl, usingas the medium 900 mL of a solution
containing 2.04% wlvof disodium hydrogen orthophosphate and
0.135% wlv of potassium dihydrogen orthophosphate and
rotating the basket at 100 revolutions per minute. Withdraw
a sample of 10 mL of the medium. Measure the absorbance of
the filtered sample, suitably diluted if necessary, at the
maximum at 228 om, Appendix II B. Calculate the total
content of tolbutamide, C12HISN203S, in the medium taking
417 as the value of A(1%, 1 cm) at the maximwn at
228 om.

Related substances
Carry out me method for thin-layer chromatography,
Appendix III A, usingsilica gel G as the coatingsubstance
and a mixture of 2 volumes of anhydrous lonnie acid,
8 volumes of methanol and 90 volumes of chloroform as the
mobile phase. Apply separately to the plate 5 pL of each of
solutions (I) and (2) and 10 pL of solution (3). For solution
(I) shake a quantity of the powdered tablets containing
0.50 g of Tolbutamide with 10 mL of aatone and filter.
Solution (2) contains 0.015% wlv of toIuene-p-suIfOllamide in
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acetone. Solution (3) is a mixture of equal volumes of
solutions (I) and (2). After removal of the plate, dry it in a
current of warm airand heat at 1100 for 10 minutes. While
still hot, place the plate in a chromatography tank with an
evaporating dish containing a 5%w/v solution of potassium
pennanganate, add an equal volumeof hydrochloric acid and
close the tank. Leave the plate in the tankfor 2 minutes,
then place it in a current of cold airuntil the excess of
chlorine is removed and an area of coating below the line of
application gives at most a veryfaint blue colour with
potassium iodide andstarch soluricnj avoidprolonged exposure
to cold air. Spray the plate withpotassium iodide and starch
solution and allow to stand for 5 minutes. Any secondary spot
in the chromatogram obtainedwithsolution (I) is not more
intense thanthe spot in the chromatogram obtainedwith
solution (2) (0.3%). The test is not valid unless the
chromatogram obtainedwithsolution (3) shows two clearly
separated spots.

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 0.5 g of Tolbutamide add 50 mL of etharwl (96%)
previously neutralised to phenolphthalein solution Rl, warm to
dissolve, add 25 mL of water and titrate with O.lMsodium
hydroxide VS using pherwlphthalein solution Rl as indicator.
Each mL of O.lMsodium hydroxide VS is equivalent to
27.03 mg of C"H,sN,O,S.

Tolterodine Prolonged-release Capsules
Toiterodine Prolonged-release Capsules from different
manufactums, whilst complying with the requirements of the
monograph, are not interchangeable unless otherwise justifiedand
outhotised:

Action and use
Anticholinergic.

DEFINITION
Tolterodine Prolonged-release Capsules containTolrerodine
Tartrate. They are formulated so thatthe medicamentis
released over a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Tolterodine Tartrate. The dissolution
profilereflects the in oioo performance which in tum is
compatible with the dosageschedulerecommended by the
manufacturer.
Thecapsules comply wlih the requirements statedunder Capsules
and with thefollowing requirements.

Content oCtolterodine tartrate, CnH31NO, C,.H606
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(1) Shakea quantity of the contentsof the capsules
containing 12.5 mg ofTolterodine Tartrate with 5 mL of
methanol) centrifuge and use the supernatant liquid.
(2) 0.25% wlv of toIterodine tartrate BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm (Merck silica gel 60 F".
plates aresuitable).
(b) Use the mobile phase as described below.
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(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremoval of the plate, dry in airand examine under
ultraviolet light (254 nm).

MOBILE PHASE

1 volumeof triethylamine 15 volumes of ethylacelate and
35 volumes of n-pentane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (l) corresponds in position to that in the
chromatogram obtained with solution (2).
B. In the Assay, the retention time of the principal peakin
the chromatogram obtained wil:h solution (1) is similar to

thatof the principal peakin the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liqm"d chromatography,
Appendix ill D, using the following solutions.
(1) Shake a quantity of the contents of the capsules
containing J0 mg of Tolterodine Tartrate with 7 mL of
methanol Rl, add sufficient methanol Rl to produce 10 mL
and filter.
(2) Dilute I volume of solution (I) to 200 volumes with
methanol RI.
(3) 0.02% wlv of tolrerodine tartrate BPCRS and 0.004% wlv
of tolteradine impumy B EPCRS in methanol RI.
(4) Dilute I volume of solution (2) to 5 volumes with
metharwl RI. .

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with base-deactivated end-capped oetatk<ylsiJy1 filial gelfor
chromatography (5 urn) (Hypersil BDS CI8 is suitable).

(b) Use gradient elution and the mobile phase descrihed
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

J.l1obI7e phase A To 450 volumes of 0.288% wlv ammonium
dihydrogen orthophosphate add 5 volumes of triethylamine R2
and adjust the mixture to pH 5.9 with a 50% vlv solutionof
orthophosphoric acid. Add 550 volumes of methanol RI.
Mobile phase B methanol RI.

Time Mobile phase A Mobile phase Comment

(Mrnut~s) (%vlv) B

(%vlv)

0·25 100 0 lsocralic

25-45 roo-sec (H2O lineargradient

45--48 80 20 isocratic

46-50 80-+100 20---)0 lineargradient

5Q.60 100 0 re-equilibralion

When the chromatograms arerecorded underprescribed
conditions, the relative retention of impurity E with reference
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to rolrerodine taltrate (retention time about 7 minutes) is
0.82.

SYSTEM SUiTABiLiTY

When The test is not valid unless, in the chromatogram
obtained with solution (3), the resolution between the peaks
due to impurity E and tolterodine tartrate is at least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater dian the area of
the principal peak in the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of all secondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (1%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

Uniformity of content
Capsules containing less than 2 mg and/or less than 2% w/w
of Tolterodine Tartrate comply with the requirements stated
under Capsules using the following method of analysis.

Carryout the method for liquid chromatography,
Appendix m D, using the following solutions.

(1) Shake the contents of one capsule in sufficient
methanol Rl to obtain a solution containing 0.01% wlvof
Toltercdine Tartrate and filter.

(2) 0.01% wlv of tdurodine tartrate BPCRS in methanol RI.
(3) 0.02% wlv of wlterodine tartrate BPCRS and 0.004% wlv
of touerodine impurityE EPCRS in methanol RI.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with base-deactivated end-copped oaadecylsilyl silica gelfor
chromatography (5 urn) (Hyperail BDS CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 om.

(I) Iniect I0 ~L of each solution.

MOBILE PHASE

To 450 volumes of 0.288% wlv ammonium dihydrogen
orthophosphate add 5 volumes of triethylamine R2 and adjust
me mixture to pH 5.9 with a 50% vlv solution of
ol1hophosphoric acid. Add 550 volumes of methanol RI.

SYSTEM. SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity E and tolterodine tartrate is at least 1.5.

DETERMINATION OF CONTENT

Calculate the total content of C2 2H3 1NO, C4Ho06 in the
capsules using the declared content of C22H3 1NO, C"H606

in tolterodine tartrate BPCRS.

ASSAY
For capsules containing less than 2 mg and/or less than
2% wlwof Tolterodine Tartrate

Use the average of the individual results determined in the
test for Uniformity of content.

For capsules containing 2 mg or more and 2% w/w or more
ofTolterodine Tartrate
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Carry out the method for liquidchromatography,
Appendix III D, using the following solutions.

(1) Shake a quantity of the mixed contents of 20 capsules
containing 10 mg of Tolterodine Tartrate with 80 mL of
methanolRt, dilute [0 100 mL with the same solvent and
filter.
(2) 0.01 % wlv of toltewdine tartrate BPCRS in methanolRl.

(3) 0.02% wlv of wlterodine tartrate BPCRS and 0.004% wlv
of toltewdine impurityE EPCRS in methanolRl.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Unifonnity
of content may be used.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity E and tolterodine tartrate is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content ofC22HJ 1NO, C.t H 60 6 in the capsules
using the declared content of C2zH31NO. C.4H 60 6 in
IOlterodine tanraie BPCRS

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Tolterodine Tartrate.

Tolterodine Tablets
Action and use
Anticholinetgic.

DEFINITION
Tolterodine Tablets contain Tolterodine Tartrate.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content oftolterodine tartrate, CnH31NO, C4H606

95.0 £0 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layerchromatography,
Appendix ill A, using the following solutions.

(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing 12.5 mg of Tolterodine Tartrate
with 5 mL of methanol, centrifuge and use the supernatant
liquid.
(2) 0.25% wlv of toIterodine tartrate BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck silica gel 60 F 2 54

plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 It1. of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

1 volume of triethylamine 15 volumes of ethyl acetate and
35 volumes of n-pentane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position to that in the
chromatogram obtained with solution (2).
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B. In the test for Dissolution, the chromatogram obtained
with solution (1) exhibits a peak with the same retention time
as the principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolution test for tablets
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of a 0.68% wlv solution of potassium
dihydrogen onilophosphate in 0.0224M sodium hydroxide at a
temperature of 37°, as the dissolution medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix Ill D, using the following solutions.

(1) After 30 minutes withdraw a sample of the medium and
filter. Use the filtrate, diluted with the dissolution medium if
necessary, to produce a solution expected to contain
0.0001% wlv of Tolterodine Tartrate.

(2) 0.0001% wlv oftoltewdine tartrate BPCRS in the
dissolution medium.

(3) 0.02% wlv of tolterodine tartrate BPCRS and 0.004% wlv
of tolterodine impun'ty E EPCRS in the dissolution medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with base-deactivated end-capped octadecylsilyl silica gelfor
chromatography (5 urn) (Hypersil BDS CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 nm.

(I) Inject 100 ~L of each solution.

MOBILE PHASE

To 450 volumes of 0.288% wlv ammonium dihydrogen
orthophosphate add 5 volumes of tnethylamine R2 and adjust
the mixture to pH 5.9 with a 50% vlv solution of
onilophosphoric acid. Add 550 volumes of methartol Rl.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity E and rolterodine tartrate is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C;"H" NO, C.H.O. in the medium
using the declared content of C22H3 INO. C4H60 6 in
tolterodine tartrateBPCRS.

LIMITS

The amount of tolterodine tartrate released is not less than
75% (Q) of the staled amount.

Related substances
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions.

(I) Shake a quantity of the powdered tablets containing
10 mg of Tolterodine Tartrate with 7 mL of methanolRJ,
add sufficient methanolRl to produce 10 mL and filter.

(2) Dilute I volume of solution (I) to 200 volumes with
methanolRJ.
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(3) 0.02% w/v of wlterodine tarrrare BPCRS and 0.004% wlv
of wlterodine impurity E EPCRS in methanol RI.
(4) Dilute 1 volume of solution (2) to 5 volumes with
methanol RJ.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with base-deacthxued end-capped oetadecylsilyl silica gelfor
chromatography (5 um) (Hypersil BDS CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobl7e phase A To 450 volumes of 0.288% w/v ammonium
dihydrogen onhophosphate add 5 volumes of m·ethylamine R2
and adjust the mixture to pH 5.9 witha 50% v/vsolution of
onhophosphom acid. Add 550 volumes of methanol RI.
Mobile phaseB methanol RI.

Time Mobile phase A Mobile phase Comment

(MInutes) (% YIv) B

(%vlv)

0-25 100 0 lsocratic

2545 100--)80 0->20 lineargradient

4546 80 20 lsocratic

46-50 80-+100 20->0 linear gradienl

50-60 100 0 re-equilibration

When the chromatograms are recorded under prescribed
conditions, me relative retention of impurity E withreference
to tolterodine tartrate (retention timeabout 7 minutes) is
0.82.

SYSTEM SUITABIliTY

The test is not valid unless, in me chromatogram obtained
withsolution (3), the resolution between the peaks due to
impurity E and tolterodine tartrate is at least 1.5.

LIMITS

In the chromatogram obtained withsolution (1):
the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of aU secondary peaks is not greater than
twice the area of the principal peakin the chromatogram
obtained with solution (2) (1%).

Disregard anypeakwithan area less than the area of the
principal peak in the chromatogram obtained withsolution
(4) (0.1%).

Unlfonnity of contenl
Tablets containing less than2 mg and/or less than 2% wlw
of Toherodine Tartrate comply with the requirements stated
underTabletsusing the following method of analysis.
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Shake one tablet in sufficient methanol Rt to obtain a
solution containing 0.01% w/v of Tolterodine Tartrate and
filter.
(2) 0.01% wlv of tolterodine tanrateBPCRS in methanol RI.
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(3) 0.02% w/v df tolterodine tanrate BPCRS and 0.004% w/v
of wlterodine impurity E EPCRS in methanol RI.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may he used withan injection volume of 10 J.1L.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution(3), the resolution between the peaks due to
impurity E and tolterodine tartrate is at least 1.5.

DETERMJNATION OF CONTENT

Calculate me contentof C22H3 1NO. C4H60 6 in the tablets
using the declared content of C22H 31NO. C4H 60 6 in
to/urodine tartrate BPCRS.

ASSAY
For tablets containing less than 2 mg and/or less than
2% uVw of Totterodine Tartrate
Use the average of the individual results determined in the
test forUnifonnity of content.
For tablets containing 2 mg or more and 2% uVw or
more of Tolterodine Tartrate
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions.
(I) Shake a quantity of powdered tablets containing 10 mg of
Tolterodine Tartrate with 80 mL of methanol RI, dilute to
100 mL with the samesolvent andfilter.
(2) 0.01% wlv of wlterodine tanrate BPCRS in methanol RI.
(3) 0.02% wlv of tolterodine tarrrate BPCRS and 0.004% wlv
of wlterodine impurity E EPCRS in methanol RI.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions descnbed underDissolution
may be used with an injection volume of 10 f.1L.
SYSTEM SUITABILITY

The test is not valid unless, in me chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity E and tolterodine tartrate is at least 1.5.

DETERMINATION OF CONTENT

Calculate the contentof C2~3INO. C4H606 in the tablets
using the declared content ofC22H31NO, C4Ho0(j in
tolterodine tartrate BPCRS.

IMPURITIES
The impurities limited by tilerequirements of this
monograph include thoselistedunder Tolterodine Tartrate.

Tramadol Capsules
Action and use
u-Opioid receptor (OP3J MOR)agonist and noradrenaline
reuptake inhibitor; analgesic.

DEFINTIlON
Tramadol Capsules contain Tramadol Hydrochloride.
The capsules comply with the requirements Slated underCapsules
and Wlih thefollowing requirements.

Content of1ramadol hydrochloride, C",H,,NO,,HCI
95.0 to 105.0% of me stated amount.

IDENTIFICATION
Shake a quantity of the capsules containing 50 mg of
Tramadol HydsocWoride with 25 mL of methanol for
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5 minutes, filter and evaporate the filtrate to dryness.
The infrared absorption spectrum of the dried residue,
Appendix II A) is concordant with the reference spectrum of
tramadol hydrochloride (RS 465).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the followingsolutions.

(1) Mix with the aid of ultrasound, a quantity of the contents
of the capsules containing 0.5 g of Tramadol HydrocWoride
with 80 mL of the mobile phase, cool, add sufficient mobile
phase 10 produce 100 mL and filter through a glass-fibre
lilter (Whatman GF/A is suitable).

(2) Dilute 2 volumes of solution (I) to 100 volumes with the
mobile phase and further dilute 1 volume to 10 volumes with
the mobile phase.

(3) 0.0015% wlv of tramadol impurity A BPCRS in the
mobile phase.

(4) 0.0015% wlv each of tramadol hydrochloride BPCRS and
tramadol impurity A BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a-stainless steel column (25 em x 4.6 mm) packed
with oCladecylsilyi silica gd for chromatography (5 urn) (Waters
Symmetry CIS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature,

(e) Use a detection wavelength of 271 om.

(I) Inject 20 ul, of each solution.

(g) For solution (I) allow the chromatography 10 proceed for
four times the retention time of the principal peak.

MOBILE PHASE

I volume of trifluoroacetic acid) 30 volumes of acetonim1e and
69 volumes of 'Water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution/actor between me two
principal peaks is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to tramadol impurity A is
not greater than the area of the principal peak in the
chromatogram obtained with solution (3) (0.3%);

the area of any other secondary peak is not greater than the
area of me principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
5 times the area of the principal peak in the chromatogram
obtained with solution (2) (1%).

Disregard any peak with an area less than 05 times that of
the principal peak in the chromatogram obtained with
solution (2) (0.1 %)

ASSAY
Carry out the method for liquidchromatography)
Appendix ill D, using the following solutions.

(I) iIIlix with the aid of ultrasound, a quantity of the mixed
contents of 20 capsules containing 50 mg of Tramadol
Hydrochloride with 150 mL of the mobile phase, cool, add
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sufficient mobile phase to produce 200 mL and filter through
a glass-fibre filler (Whatman GF/A is suitable).

(2) 0.025% wlv of tramadol hydrxh!aridc BPCRS in the
moblle phase.

(3) 0.0015% wlv each of <ramadol hydrochloride BPCRS and
tramadol impurityA BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaks is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of C16H25NObHCI using the declared
content of C,.H"NO"HCl in tramadoi hydrochloride BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Tramadol
Hydrochloride.

Tramadol Prolonged-release Capsules
Prolonged-release Tramadcl Capsules

Tramadol Prolonged-release Capsules from different monufaauren,
whilstcomplying Wlih therequirements 0/ the monograph, arenot
interchangeable unless otherwise justifiedand authorised;

Action and use
u-Opiold receptor (OP), MOR) agonist; noradrenaline
reuptake inhibitor; analgesic.

DEFINITION
Tramadol Prolonged-release Capsules contain Tramadol
Hydrochloride. They are formulated so that the medicament
is released over a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Tramadol Hydrochloride.
The dissolution profile reflects the in vivo performance which
in rum is compatible with the dosage schedule recommended
by the manufacturer.

The capsules comply with the requirements statedunderCapsules
and Wlih the following requirements.

Content of tramadol hydrochloride, C.oH2SNO, HCI
95.0 [Q 105.0% of the stated amount. •

IDENTIFICATION
Shake a quantity of the powdered capsule contents
containing 50 mg ofTramadol Hydrochloride with 25 mL of
methanol for 5 minutes, filter and evaporate the filtrate to
dryness. The infrared absorption spectrum of the dried residue,
Appendix ITA, is concordant with the reference spectrum of
tramadol hydrochloride (RS 465).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in the mobile
phase.

(I) Mix, with the aid of ultrasound, a quantity of the
powdered capsule contents containing 0.5 g of Tramadol
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Hydrochloride wilh 80 ml; cool, add sufficient mobilephase
to produce 100 mL and filter through a glass-fibre filter
(Whatman GF/A is suitable).
(2) Dilute 2 volumes of solution (I) to 100 volumes and
further dilute 1 volume to 10 volumes.
(3) 0.0015% wlv of tramadol impurity A BPCRS.
(4) 0.0015% wlv each of tramadol hydrochloride BPCRS and
tramadol impurity A BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with ocvuIe<ylsilyi silica gelfor chromatography (5 urn) (Waters
Symmetry CIS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(e) Use a flow rateof 1.0 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detectionwavelength of 271 run.
(!) Inject 20 ~L of each solution.

(g) Forsolution (I), allow the chromatography to proceed
for four times the retention timeof the principal peak.

MOBILE PHASB

1 volumeof triflUOroll€eU·C add, 30 volumes of acelOnitn1e and
69 volumes of water.

SYSTEM SUJTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolutionfculOrbetween the two
principal peaks is at least 3.0.

LIMITS

In the chromatogram obtained withsolution (1):

the area of anypeakcorresponding to tramadol impurity A is
not greater thanthe area of the principal peak in the
chromatogram obtained with solution (3) (0.3%);

the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
5 times the area of the principal peakin the chromatogram
obtained with solution (2) (I %).

Disregard anypeakwith an area less than 0.5 times the area
of the principal peakin the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Weigh the contentsof 20 capsules. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions in the mobilephase.
(I) Mix, with the aid of ultrasound, a quantity of the
powdered capsule contentscontaining 50 mg of Tramadol
Hydrochloride with 150 mL, cool, add sufficient mobile
phase to produce 200 mL and filter through a glass-fibre
filter (Whatman GF/A is suitable).

(2) 0.025% wlv of tramadol hydrochloritk BPCRS.

(3) 0.0015% wlv each of tramadol hydrochloride BPCRS and
tramadol impurity A BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.
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SYSTEM SUITABILITY

The test is not valid unless, in me chromatogram obtained
withsolution (3), the resolution factor between the [WQ

principal peaks is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of Cl6H25N02lHCI in the capsules
using the declared content of Cl~2sN02,HCI in tramadol
hydrochloritk BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurity A listed under Tramadol
Hydrochloride.

Tramadol Prolonged-release Tablets
Prolonged-release Tramadol Tablets
Tramadol Prolonged-release Tablets /rom different manufacturers,
whilst romplying with the requirements of the monograph, art nOI
interchangeable unless otherwise jusuJied and authorised.

Action and use
u-Opioid receptor (OP), MOR) agonist; noradrenaline
reuptake inhibitor; analgesic.

DEFINITION
TramadolProlonged-release Tablets containTramadol
Hydrochloride. They areformulated so thatthe medicament
is released over a periodof several hours.

PRODUCTION
A suitable dissolutiontest is carried out to demonstrate the
appropriate release ofTcamadol Hydrochloride.
The dissolution profilereflects the in vivo performance which
in tum is compatible with the dosageschedulerecommended
by the manufacturer.

The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content oftramadol hydrochloride, C.J1,sNO"HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix m A, using the following solutions.
(I) Add 25 mL of methanol to a quantity of the powdered
tablets containing50 mg of Tramadol Hydrochloride) shake
for 10 minutes and filter through a glass-fibre filter
(Whatman GF/A is suitable).

(2) 0.2% wlv of tramadol hydrochloride Bl'CRS in methanol.

CHROi\-IATOGRAPHIC CONDlTIONS

(a) Use as the coatingsilica gelF254 (Merck plates are
suitable). '

(b) Use the mobile phase as described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, allow it to dryin air,expose to
iodinevapour until spots appear and examine in daylight.

MOBILE PHASE

1 volume of anhydrous formic acid, 50 volumes of acetane and
50 volumes of methanol.
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CONFIR!'riATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) corresponds to
mat of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carryout the method for liquid chromawgraphy,
AppendixIII D, using the following solutions in the mobile
phase.
(1) lvlix, with the aid of ultrasound, a quantity of the
powdered tablets containing 0.5 g of TramadoI
Hydrochloride with80 mL, cool, add sufficient mobilephase
to produce 100 mL and lilter through a glass-fibre lilter
(WhalInan GF/A is suitable).

(2) Dilute 2 volumes of solution (I) to 100 volumes and
further dilute 1 volume to 10 volumes.
(3) 0.0015% wlv of tramadd impurity A BPCRS.
(4) 0.0015% wlv each of tramadol hydro<hloride BPCRS and
/ramadol i"!yurity A BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with O<tade<ylsilyl Slh"ca gelfor chromatography (5 urn) (WatelS
Symmetry CIS is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of271 om.

(I) Inject 20 ~L of each solution.

(g) For solution (I) allow the chromatography to proceed for
four times the retention time of the principal peak.

MOBILE PHASE

1 volume of tn"fluoroacelic add, 30 volumes of aceumitrile and
69 volumes of water.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (4)J the resolution factor between the two
principal peaks is at least 3.0.

UMITS

In the chromatogram obtainedwith solution (1):
the area of anypeak corresponding to trarnadol impurity A is
not greater thanthe area of the principal peak in the
chromatogram obtained with solution (3) (0.3%);

the area of any othersecondary peak is not greater thanthe
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of any secondary peaks is not greater than
5 times the area of the principal peakin the chromatogram
obtained with solution (2) (1%).

Disregard anypeakwith an area less than0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1 %).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
lifjuid chromatography, Appendix ill 0, using the following
solutions in the mobilephase.
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(J) Mix, with the aid of ultrasound, a quantity of the
powdered tablets containing 50 mg ofTramadol
Hydrochloride in 150 ml., cool, add sufficient mobilephase
to produce 200 mL and lilter through a glass-fibre lilter
(WhalInan GF/A is suitable).

(2) 0.025% w/v of tramadol hydrochloride BPCRS.
(3) 0.0015% wlv each of /ramadol hydrochloride BPCRS and
tramadol impurityA BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaks is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of Cu.}f 25N 0 2,HCI in the tablets using
the declared content of CUlH25N02,HCI in lramadol
hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurity A listed underTramadol
Hydrochloride.

Trandolapril Capsules
Action and use
Angiotensin converting enzyme inhibitor.

DEFINITION
Trandolapril CapsulescontainTrandolapril.
The capsules comply with the requirements statedunder Capsules
and with thefollowing requirements.

Content of trandolaprll, C,.H,.,N,O,
90.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the contentsof the capsules containing
26 mg of Trandolapril add 10 mL of waterand centrifuge.
Discard the supernatant liquidand dissolve the residue in
10 mL of dichloromethane, shake and filter (WhalInan GF/C
is suitable). Evaporate the filtrate to dryness undera stream
of nitrogen and dry undervacuumat 60° for 1 hour.
The infrared absorption spectrum of the residue, Appendix II A,
is concordant with the reference spearum of trandolapril
(RS 468).
B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements in the dissolutwn test for tabklS
and capsules, Appendix XII B 1. .

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 371>, as the
medium.
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PROCEDURE

Carryout the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) After 45 minutes withdraw a sample of the medium and
filter. Dilute with water, if necessary, to produce a solution
expected to contain 0.000055% w/v ofTrandolapril.

(2) 0.000055% wlv of trandolapril BPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 ern x 4.6 mm) packed
with octy/silyl silica gelfor chromatography (5 urn} (Lichrospher
60 RP-Seleet B is suitable).

(b) Use isocratic elutionand the mobile phasedescribed
below.
(e) Use a flow rate of 2 mL per minute.

(d) Use a column temperature of 40'.

(e) Use a detection wavelength of 220 run.

(I) Inject 400 ~L of each solution.

MOBILE PHASE

3 volumes of acetonitrile RI and 7 volumes of a 0.05.\1
solution of potassium dihydrogen onhophosphate in water
adjusted to pH 5.3 using 1M sodium hydroxide.

DETERMINATION OF CONTENT

Calculate the total content of trandolapril, C24H,4N205J in
me medium fromthe chromatograms obtained and using me
declared content of C,.H,,NzO, in trando/april BPCRS.

LIMITS

The amountof trandolapril released is not less than 75% (Q)
of the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D) using the following solutions in 3 volumes of
acetonitrile Rl and 7 volumes of water (solvent A).
(1) Dissolvea quantity of the capsule contentsin sufficient
solvent A to produce a solutioncontaining 0.02%w/v of
Trandolapril, mix and filter.
(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.0002% wlv of /rando/april BPCRS, 0.0001% wlv of
/ran<roIapril impuri.y D EPCRS and 0.00004% wlvof
trandolapril impurity E BPCRS.

(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with oaade<y/silyl silica gelfor chromatography (5 pm)
(HyperClone ODS is suitable).

(b) Use gradient elution and the mobilephasedescribed
below.

(c) Use a Dow rateof 1 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 220 urn.
(I) Inject 80 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.05M of potassium dihydrogcn orthophosphate,
adjusted to pH 2.0 using orthophosphoric acid.
lWobile phase B acetonitrile Rl.
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Time MoMlo phase A% Mobile phase B% Comment

IMlnules)

0-3 70 30 tsccratc

34' 70-.50 _50 linear gradienl

45-5. 50 50 Isocmbc

Use the chromatogram obtained with solution (3) to identify
the peaks due to impurities D and E. When the
chromatograms are recorded underthe prescribed conditions,
the relative retentions with reference to trandolapril
(retention time about20 minutes) are: impurity D, about
1.9; impurity E, about 0.35.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3), the column efficiency, determined using the
peak due to rrandclapril, is not less man 10,000 and the
symmetry factor of the peakdue to trandolapril is between 0.8
and 2.0.

liMITS

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to impurity D is not
greater than8 times the area of the principal peakin the
chromatogram obtained with solution (2) (4.0%);
the area of any peakcorresponding to impurity E is not
greater than twiceme area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);
the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of all the secondary peaksexcluding
impurity D is not greater thantwice the area of the principal
peak in the chromatogram obtained with solution (2) (1.0%).

Disregard any peakwith an area less thanthe area of the
principal peak in the chromatogram obtained withsolution
(4) (0.1%).

Unlfonnlty of content
Capsules containing less than 2 mg and/or less than2%w/w
of Trandolapril complywilh the requirement stated under
Capsules using the following method of analysis. Carry out
the method for liquid chromatography, Appendix ill D, using
the following solutions.
(1) To the contentsof one capsule add sufficient methanol
(40%) to produce a solution containing 0.002%wlv of
TrandoJapril.
(2) 0.002% wlv of /rando/april BPCRS in methanol (40%).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Assay may
be used.

DETBRMINATION OF CONTENT

Calculate the contentof C24H3~205 ineach capsule using
the declared content of C,.H,,NzO, in /rando/april BPCRS.

ASSAY
For capsules containing less than 2 mg and/or less
than 2% uVw of Trandolapril
Use the average of the individual results determined in the
test for Uniformity of content.

For capsules containing 2 mg or more and 2% tWWor
more of Trandolapril
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions.
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(1) Shake a quantity of the mixed contents of 20 capsules
containing 10 mg of Trandclapril with sufficient methanol
(50%) to produce a solution containing 0.0025% wlo

; of
Trandolapril. Dilute 4 volumes of this solution to 5 volumes
with water.
(2) 0.002% wlv of rrandolapril BPCRS in methanol (40%).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 em x 4.6 mm) packed
with propylsilyl silica gelfor chromatography (3.5 pm) (Zorbax
SB C3 300A is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of2 mLperminute.

(d) Use a column temperature of 40°.
(e) Use a detection wavelength of 210 om.

(I) Inject 50 IlL of each solution.

MOBILE PHASE

MOOde phaseA 5 volumes of utrohydrofuran, 12.5 volumes
of acetonririle Rl and 82.5 volumes of a 0.27% wlv solution
of porassium dihydrogen otthophosphate.
MOOde phase B 5 volumes of utrahydrojuran, 35 volumes of
a 0.27% wlv solution of potassium dihyJrogen orthophosphate
and 60 volumes of acetonitrile Rl.

Time Mobile phase A% Mobile phase 8% Commenl

(MInutes)

0-1.5 90 10 isocfatic

1.5-1.6 _0 10-1>100 linear gradJent

1.6 - 3.9 0 100 iS0Cf8tic

3.9-4.0 0-1>100 100-1>0 linear gradient

4.0- 50 '00 0 lsocralk

DETERMINATION OF CONTENT

Calculate the content of C24H34N20j in the capsules using
the declared content of C24.H34N2O,j in trandolapn1 BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities D and E listed under
Trandolapril.

Tranexamic Acid Injection
Action and use
Antifibrinolytic.

DEFINITION
Tranexamic Acid Injection is a sterile solution of Tranexamic
Acid in Water for Injections.

The injulion complies with the requirements stated under
Parenteral Preparations and with thejotlQwing requirements.

Content of rranexamle acid, CsHlsN02
95.0 to 105.0% of the stated amount.

IDENTlFICATION
To a volume containing 0.4 g of Tranexamic Acid add 2 mL
of ether, stir, add 5 mL of methanol, stir again and allow to
crystallise. After drying, the infrared absorption spectrum of the
crystals, Appendix ITA, is concordant with me reference
spectrum of tranexamic acid (RS 344).
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TESTS
Acidity or alkalinity
pH, 6.5 to 8.0, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions prepared in
water.
(1) Dilute me injection, if necessary, with sufficient waterto
produce a solution containing 1% w/v of Tranexamic Acid,

(2) Dilute I volume of solution (I) to 100 volumes.

(3) 0.001 % wlv of 4-aminomerhylbenzoic acid (impurity D).

(4) 1% wlv of tranexamic acid impun'ty standard BPCRS.
(5) Dilute 1 volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with ocradecylsilyl silica gelfor chromarography (5 pm) (Hypersil
ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a flow rate of 0.9 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of220 nm.

(I) Inject 20 ~L of each solution.

(g) Allow the chromatography to proceed for 3 times the
retention time of tranexamic acid.

MOBILE PHASE

Dissolve 11.0 g of anhydrous sodium dihydrogen orthophosphate
in 500 mL of wafer, add 5 mL of triethylamine and 1.4 g of
sodium dodecyl sulfate, adjust the pH to 2.5 with
2M ortlwphosphork acidand add sufficient waterto produce
600 mL. Add 400 mL of methanol and mix.

When the chromatograms are recorded under the prescribed
conditions, the relative retentions with reference to
tranexamic acid (retention time about 13 minutes) are:
impurity C, about 1.1; impurity D, about 1.2; impurity B,
about 1.4 and impurity A, about 1.9.

SYSTEM SUITABILITY

The test is not valid unless:
the chromatogram obtained with solution (4) closely
resembles the reference chromatogram supplied with
tranexamic add impurity srandard BPCRS;
in the chromatogram obtained with solution (4) the resolution
between the peaks due to tranexamicacid and impurity C is
at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (l%);

the area of any peak corresponding to impurity B is not
greater than 0.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to impurity C or
impurity D is not greater than the area of the principal peak
in the chromatogram obtained with solution (3) (0.1% of
each);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (5) (0.1%);
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Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtainedwithsolution
(5) (0.05%).
The total impurity content is not greater than 2.0%.

Bacterial endotoxins
Carryout the testfor boaeiiol endotoxim, Appendix XN C.
The endotoxin limit concentration is less than 35 ill per mL.

ASSAY
Carry out the method for lilJUI"d chromawgraphy,
AppendixIII DJ using the following solutions prepared in
water.

(1) Dilute the injection, if necessary, with sufficient water to
produce a solution containing 0.2% wlvof Tranexamic Acid.
(2) 0.2% wlv of tranexamic acidBPCRS.
(3) 1% wlv of tranexamic acid impurily standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsunder Related substances
may be used.

SYSTEM SUITABIUTY

The test is not valid unless) in the chromatogram obtained
with solution (3) the resolution between the peaks
corresponding to tranexamic acid and impurity C is
at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of tranexamic acid, CsH15N 0 2, in the
injection from the chromatograms obtainedand using the
declared content of C8HI5N 0 2 in tranexamic add BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A, B, C and D listed under
Tranexamic Acid.

Tranexamic Acid Mouthwash
NOTE: This monograph has been developed to cover unlicensed
fonnulations.

Action and use
Antifibrinolytic.

DEFINITION
Tranexamic Acid Mouthwash contains Tranexamic Acid in a
suitable vehicle.
The mouthwash complies with lhe requirements Slated under
OromucosaJ Preparations and with thefollowing requirements.
Where appropriate) the mouthwash also complks with the
requirements statedunder Unlicensed Medicines.

Content of tranexamic acid, CsH.,N02
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a volwne of the mouthwash containing 0.25 g of
Tranexamlc Acid add 25 mL of ethanol(96%) and shake
mechanically for 15 minutes; a cloudy white solution is
produced, whichmay containwhite lumps. Remove any
lumps and filterthe remaining solutionusing a glass fibre
filter (Whatman GF/C filter is suitable). Wash the residue
with 50 mL of ethanol (96%) and dry under vacuum at 35"
for 30 minutes. The infrared absorplion spectrum of the dried
residue, Appendix IT A, is concordant with the reference
spectrum of tranexamic acid (RS 344).
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TESTS
Acidity or alkalinity
pH, 6.5 to 8.0, Appendix V L.

ASSAY
To a volumeof the mouthwash containing 0.1 g of
Tranexamic Acid add 50 mL of water and adjust the pH of
the solutionto 7.0 with eitherO.lM sodium hydroxide or
O.IM hydrochloric acid. Add 25 mL of/onnaldehyde solution,
previously adjusted to pH 7.0, and 20 mL of O.lM sodium
hydroxide VS. Titrate immediately with O.lM hydrochloric acid
VS, determining the end point potentiometrically. Repeat the
operation without me preparation being examined.
The dilference between the titrations represents me amounr
of sodiumhydroxide required. Each mL of O.lM sodium
hydroxide VS is equivalent to 15.72 mg of CsH,,N02.

Tranexamic Acid Oral Solution
NOTE: This monograph has been developed to cover unlicensed
formukuions.

Action and use
Antifibrinolytic.

DEFINITION
Tranexamic Acid OralSolution contains Tranexamic Acid in
a suitable vehicle.
The oral solution complies with the requirements Slated under Oral
Liquids and with thefollowing requirements. Where appropn'ate)
theoralsolution alsocompli'es with the requirements statedunder
Unli<ensed Medicines.

Content of tranexamic acid, C.H1sNOz
95.0 to 105.0% of the stated amount.

IDENTIFICATION
To a volumeof the oralsolution containing 0.25 g of
Tranexamic Acid add 25 mL of ethanol (96%) and shake
mechanically for 15 minutes; a cloudywhite solution is
produced, whichmay containwhite lumps. Remove any
lumps and filter the remaining solution using a glassfibre
filter (Whabnan GF/C filter is suitable). Wash the residue
with 50 mL of ethanol (96%) and dry under vacuum at 35'
for 30 minutes. The infrared absorption spectrum of the dried
residue) Appendix IT A, is concordant with the reference
spearum of tranexamic acid (RS 344).

ASSAY
Carry out the method for lilJUI"d chromatography,
Appendix III D, using the following solutions in water.

(1) Dilute the oralsolution to contain0.05% wlv of
Tranexamic Acid.
(2) 0.05% wlvof lranexamk acidBPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 pm) (Hypersil
ODS or Luna CIS (2) are suitable).

(b) Use isocratic elution and the mobilephase described
below.

(c) Use a flow rate of 0.9 mL per minute.

(d) Use a column temperature of 30".

(e) Use a detection wavelength of 220 run.

(I) Inject 20 pL of each solution.
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MOBILE PHASE

Dissolve 11.0 g of anhydrous sodiumdihydrogen al1hopha,phare
1..'1 500 mL of wa!e1'; add 5 mL of uiethylamine and !.4 g of
sodiumdod«y/ sulfare, adjust the pH to 2.5 with
2M orthophorphoric add and add sufficient water to produce
600 mL. Add 400 mL of methanoland mix.

When the chromatograms are recorded under the prescribed
conditions, the retention time of tranexamic acid is about
12 minutes.

DETERMINATION OF CONTENT

Calculate the content of CSH15N02 in me oral solution using
the declared content of CSH15N02 in tranexamic
acid BPCRS.

STORAGE
Tranexamic Acid Oral Solution should Dot be refrigerated.

Tranexamic Acid Tablets
Action and use
Antifibrinolytic.

DEFINITION
Tranexamic Acid Tablets contain Tranexamic Acid.

The tablets comply with the requirements slatedunderTablets and
with the following requirements.

Content of tranexamlc acid, CgH1SN02

95.0 to ] 05.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.5 g of
Tranexamic Acid with 5 mL of waterfor 15 minutes, filter
and add 2 mL of etherto the filtrate. Stir, add 10 mL of
methanol, stir again and allow to crystallise. The crystals, after
drying, comply with the following tests.

A. The infrared absorption spectrum, Appendix II A, is
concordant with the reference spectrum of tranexamic acid
(RS 344).
B. To 1 mL of a 1% wlv solution add I mL of a 0.2% w/v
solution of ninhyl/n"" in ethanol (96%) and heat on a water
bath for 2 minutes. A dark bluish violet colour is produced.

C. Dissolve 0.2 g in 10 mL of 5M sodium hydroxide, add
0.2 mL of benzoylchloride and shake vigorously for
10 minutes. Acidify to pH 4 with 2M hydrochloric acid, filter,
wash the residue with 5 mL of ether and dry at 50° at a
pressure of 2 kPa. The melting pointof the residue is about
186", Appendix V A.

TESTS
Related substances
Carry out the method for liquidchroriJatography,
Appendix ill D, using the following solutions.

(I) Shake a quantity of the powdered tablets containing I g
of Tranexamic Acid with 100 mL of water for 10 minutes,
filter and use the filtrate.

(2) 0.0 I % wlv of tranexamic acid EPCRS in water.

(3) 0.001 % wlv of 4-aminomethy/benzoic acid in warer.

(4) 1% wlv of tranexamic acid impuritystandard BPCRS in
water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a Stainless steel column (25 cm x 4.6 mm) packed
with actadecylsiJyl silica gelfor chromatography (5 urn) (Hypersil
ODS is suitable).
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(b) Use isocmtic elution and the mobile phase described
below.

(c) Use a flew rate cfO.9 mLper minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 220 nm.

(I) Inject 20 ~L of each solution.

Inject solution (1) and allow the chromatography to proceed
for 3 times the retention time of tranexamic acid (about
13 minutes). Identify the impurities from the chromatogram
obtained with solution (4) and from the reference
chromatogram supplied with tranexamic acid
impuritystandardBPCRS.

MOBILE PHASE

Dissolve 11.0 g of anhydrous sodium dihydrogen onhophosphate
in 500 mL of water, add 5 mL of triethylamine and 1.4 g of
sodiumdodecyl sulfate, adjust the pH to 2.5 with
2M orthophosphonc acid and add sufficient waler to produce
600 mL. Add 400 mL of methanoland mix.

SYSTEM SUITABILITY

The test is not valid unless:

the chromatogram obtained with solution (4) closely
resembles the reference chromatogram supplied wiLh
tranexamic acid ;mpun"ty standard BPCRS;

the resolution factorbetween the peaks corresponding to
tranexamic acid and impurity C in the chromatogram
obtained with solution (4) is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity A is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (I %);

the area of any peak corresponding to impurity B is not
greater than 0.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to impurity C is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (0.1%);

the area of any peak corresponding to impurity D is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (0.1 %);

the area of any other secondary peak is not greater than
0.1 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Dissolve a quantity of the
powdered tablets containing 0.25 g of Tranexamic Acid in
50 mL of anhydrous acetic acid and casey out Method I for
non-aqueous titration, Appendix vmA, using crystal violet
solution as indicator. Each mL of O.lM pm;hlon·c acid VS is
equivalent to 15.72 mg ofCsH I5N0 2.

IMPURITIES

H H

H02C-h H ~C02H

~Nv)-l
H H

A. trans,trans-4,4'-(iminodimethylene)di
(cyclohexanecarboxylic) acid,
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B. cU-4-(aminomethyl)cyclohexanecarboxylic acid,

andenanliomer

C. (RS)-4-(aminomethyl)cycloheK-l-enecarboxylic acid,

D. 4-aminomethylbenzoic acid.

Tranylcypromine :rablets
Action and use
Monoamine oxidaseinhibitor; antidepressant.

DEFINTI10N
Tranylcypromine Tablets containTranylcypromine Sulfate.
They are coated.
The tablets romp/y with the requirements suued underTablets and
with thefollowing requirements.

Content of tranylcypromine, ~HI1N
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The light abso.ption, Appendix II B, in the range 230 to
350 nm of the solution ohtained in the Assay exhibits three
maxima, at 258, 264 and 271 om. The absorbances at the
maxima are about 1.2, about 1.3 and about 0.96,
respectively.
B. Suspend a quantity of the powdered tablets containing the
equivalent of 5 mg of tranylcypromine in 0.5 mL of ethanol
(96%) and add 5 mg of ninhydrin. A pusple colour is
produced within 15 minutes.
C. The powdered tablets yield the reactions characteristic of
sulfaus, Appendix VI.

TESTS
Related substances
Dissolve 10 mg of 4-ehloroaniline (internal standard) in
sufficient O.IM hydrochlori< acid to produce 20 mL
(solution A). Carty out the method for gaschromatographY,
Appendix ill B, using the foUowing solutions. For solution
(I) add 5 mL of 1M sodium hydroxilk to 1 mL of solution A,
extract with 10 mL of dichloromelhane, add 1 mL of
trifluoroatetU anhydride to me dichloromethane extract and
aUow (0 stand for 10 minutes. Evaporate the solution at a
pressure of 2 kPa using a rotary evaporator and a water bath
at 20° and dissolve me residue in 2 mL of dichloromethane.
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For solution (2j add 10 mL ofO.05M sulfuric acid to a
quantity of the powdered tablets containing the equivalent of
75 mg of tranylcypromine, shake for 15 minutes; filter and
wash me filter with two 5 mL quantities of 0.05M sulfun"c
acid. To the combined filtsate and washings add I mL of
5M sodium hydroxide and extract with 10 mL of
dichloromethane. Dry the dicWoromethane extract with
anhydrous sodium sulfate, evaporate to about5 mL without
heating, add 1 mL of trifluoroaatic anhydride and allow to
stand for 10 minutes. Evaporate the solvent at a pressure of
2 kPa using a rotary evaporator and a water bathat 20° and
dissolve the residue in 2 mL of dkhloromerhane. For solution
(3) add 10 mL of 0.05M sulfuric acidand 1 mL of solution A
to a quantity of the powdered tablets containing the
equivalent of 75 mg of tranylcypromine and complete the
procedure described above, beginning at the words 'shake for
15.minutes... '.
The chromatographic procedure maybe carried out usinga
glass column (1.5 m x 4 mm) packed with acid-washed,
silanised diatomaceous support (100 to 120 mesh) coated with
3% w/w of cyanopropyhnethylphenyl methyl silicone fluid
(OY-225 is suitable) and maintained at 170·.

In the chromatogram obtained withsolution (3) the area of
any secondary peak is not greater thanthat of the peakdue to
the trifluoroacetyl derivative of 4-chloroaniline (0.5%,
calculated with reference to tranylcypromine sulfate).

ASSAY
Weigh and powder20 tablets. To a quantity of the powder
containing the equivalent of 30 mg of tranylcypromine add
60 mL of O.IM sulfuric acid, shake for 30 minutes, add
sufficient O.lM sulfuric acid to produce 100 mL and filter.
Measurethe absorbanu of the resulting solution at the
maximum at 271 om and at 282 nm, Appendix II B.
Calculate the content of C9H11N from the difference
between the absorbances taking 14.6 as the value of
M(I%, I em).

LABELLING
The quantity of activeingredient is stated in terms of the
equivalent amount of tranylcypromine.

Trazodone Capsules
Action and use
Monoamine reuptake inhibitor; antidepressant.

DEFINITION
TrazodoneCapsules contain Trazodone Hydrochloride.
Thecapsules comply with therequirements statedunder Capsules
and with thefollowing requirements.

PRODUCTION
The manufacturing process of Trazodone Hydrochloride,
used in the formulation ofTrawdone Capsules, is validated
to ensure that the contentof impurity F, 1-(3-chloropropyl)
3-chlorophenylpiperazine, is not more than 2.5 ppm.

Content of trazodone hydrochloride, C19HnCINsO,HCI
95.0 to 105.0% oCthe statedamount.

IDENTIFICATION
Shake a quantity of the contents of the capsules containing
0.3 g of Trawdone Hydrochloride with 50 mL of acelOne,
filter and evaporate to dryness. The infrared absorption
spectrum, Appendix 11 A, is concordant with the reference
spectrum of trazodone hydsochloride (RS 346). In the
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preparation of the disc, avoid excessive grinding when
triturating the substance being examined with potassium
chloride.

TESTS
Dissolution
Carry out the procedure protected from light. Comply with
the dissolutwn test for tablets and capsules, Appendix xn B 1.

TEST CONDiTIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of O.OIM hydrochloric acid, at atemperature
of 370

, as the medium.

PROCEDURE

(I) After 30 minutes withdraw a 10 mL sample of the
medium and measure the absorbance of the filtered sample,
suitably diluted with the dissolution medium if necessary, at
the maximum at 311 nm, Appendix II B, using
O.OIM hydroehloric acid in the reference ceU.

(2) Measure the absorbance of a suitable solution of lrazodone
hydrochloride BPCRS using O.OIM hydrochloric acidin the
reference cell.

DETERMINATION OF CONTENT

Calculate the total content of trazodone hydrochloride,
CI9H22ClNjO,HCIJ in me medium from the absorhances
obtained and using the declared content of C 19H22ClNjO,

HCI in trazodone hydrochloride BPCRS.

LIMITS

The amount of trazodone hydrochloride released is not less
than 75% (Q) of the stated amount.

Related substances
Carry out theprocedures protected from light. The combined
nominal total content of impurities determined in tests A
and B below is not more than 1.0%.

A. Carry out the method for liquidchromarography,
Appendix III D, using the following solutions in the mobile
phase.

(1) Shake a quantity of the contents of the capsules
containing 0.1 g ofTrazodone Hydrochloride in 60 mL for
30 minutes, dilute to 100 mL and filter.

(2) Dilute 2 volumes of solution (I) to 100 volumes and
further dilute 1 volume of this solution to 10 volumes.

(3) Dilute 5 volumes of solution (I) to 100 volumes and
funher dilute 1 volume of this solution to 100 volumes.

(4) 0.1% wlv of oaeodone hydroehloride
impuriry standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 rom) packed
with ocrade<y/sily/ silica gelfor chromatography (5 um) (XTerra
RPI8 or Phenomenex Prodigy are suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use a-column temperature of 40".

(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (I), aUow the chromatography to proceed
for 3 times the retention time of the principal peak.

MOBILE PHASE

0.4 volumes of diethylamine, 350 volumes of acetonitrile and
650 volumes of water. If necessary, adjust the proportions of

Trazodone Preparations 111-1453

acetonitrile and waterin the mobile phase to obtain a retention
time of about J0 minutes for the principal peak.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resoluu'on between the peaks due to
impurity C and trazodone is at least 2.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak corresponding to impurity D is not
greater than 1.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);
the area of any secondary peak with a retention time of up to
and including that of impurity E, identified from reference
chromatogram A supplied with trazodone hydrochloride
impurity standard BPCRS, is not greater than the area of the
principal peak in the chromatogram obtained with solution
(2) (0.2%).

Disregard any peak with an area less than that of the
principal peak in the chromatogram obtained with solution
(3) (0.05%).

B. Carry out the method for liquid chromatography,
Appendix m D, using the following solutions in the mobile
phase.

(1) Shake a quantity of the contents of the capsules
containing 0.1 g ofTrazodone Hydrochloride with 60 mL for
30 minutes, dilute to 100 mL and filter.

(2) Dilute 2 volumes of solution (I) to 100 volumes and
further dilute 1 volume of this solution to 10 volumes.

(3) Dilute 5 volumes of solution (I) to 100 volumes and
further dilute I volume of this solution to 100 volumes.

(4) 0.1 % wlv of trazoc/one hydroehJoride
impuriry srandord BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 rom) packed
with ocladecylsilyl silica gelfor chromatography (5 urn) (XTerra
RP18 or Phenomenex Prodigy are suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.7 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 254 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (I) aUow the chromatography to proceed for
at least 5 times the retention time of the principal peak.

MOBILE PHASE

0.4 volumes of diethylamine, 320 volumes of water and
680 volwnes of acewm·trile. If necessary adjust the proportions
of aceumilrile .and waterin the mobile phase to obtain a
retention time of about 2.5 minutes for the principal peak.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resoluu'on between the peaks due to
trazodone and impurity E is at least 3.5.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak with a retention time longer
than that of impurity E identified from reference
chromatogram B, supplied with tmzodone hydrochlon·tJe
impun'ty standard BPCRS, is not greater than the area of the
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principal peak in the chromatogram obtained with solution
(2) (0.2%).

Disregard any peak with an area less man that of the
principal peak in the chromatogram obtainedwith solution
(3) (0.05%).

ASSAY
Cany out theprocedure prouaed from light.
Carryout the method for liquid chromatography,
Appendix ill D, using the following solutions in the mobile
phase.

(I) Weigh the contents of 20 capsules. Shake a quantity of
the contents containing 0.1 g of Trazodone Hydrochloride
with 60 mL for 30 minutes in a volumetric flask and dilute
to 100 mL and filter. Dilute 1 volume to 10 volumes.

(2) 0.0 t % wlv of trazodone hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oaylsilyl silica gelfor chromatography (5 urn) (Spherisorb
C8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of2 mLper minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 254 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

40 volumes of a solutioncontaining 0.115% w/vof
diammonium hydrogen orthophosphate, previously adjusted to
pH 6.0 with 10% vlv orthophosphoric acid or 1M sodium
hydroxide, and 60 volumes of methanol.

DETERMINATION OF CONTENT

Calculate the content of C19H22C1N50,HCI in the capsules
using the declared content of C19H22CIN50,HCI in trazodone
hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed under Trazodone
Hydrochloride.

Trazodone Tablets
Action and use
Monoamine reuptake inhibitor; antidepressant.

DEFINITION
TrazodoneTablets containTrazodone Hydrochloride. They
arecoated.
ThiJ'tablets wmply with me requirements statedunder Tableu and
with thefollowing requirements.

PRODUCTION
The manufacturing process ofTrazodone Hydrochloride,
used in the formulation ofTrazodone Tablets, is validated to
ensurethat the contentof impurity F, 1-(3-chloropropyl)-3
chlorophenylpiperazine, is not more than25 ppm.

Content of trazodone hydrocWoride, Cl~12CJNsO,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Remove any coating. Shake a quantity of the powdered tablet
cores containing 0.3 g of Trazodone Hydrochloride with
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50 mL of ocetore, filter and evaporate to dryness.
The infrared absorption spearum, Appendix II A, is concordant
with the reference spectrum of trazodone hydrochloride
(RS 346). In the preparation of the disc, avoidexcessive
grinding when triturating the substance being examined with
potassium chloride.

TESTS
Dissolution
Carry out the procedure protected from light. Comply with
the dissolution teu for tablets and capsules, Appendix xn BJ.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(h) Use 900 mL of O.OIM hydrochloric acid, at a temperature
of 37°, as the medium.

PROCEDURE

(1) After45 minuteswithdraw a 10 mL sampleof the
medium and measure" the absorbance of the filtered sample,
suitably diluted with the dissolution medium if necessary, at
the maximumat 311 om, AppendixII B, using
O.OIM hydrochloric acid in the reference cell.
(2) Measure the absorbance of a suitable solution of trazodone
hydrochloride BPCRS using 0.0 I M hydrochltJric acidin the
reference cell.

DETERMINATION OF CONTENT

Calculate the totalcontent of trazodone hydrochloride,
CI9H22CIN50,HCl, in the medium from the absorbances
obtainedand using the declared content of Cl9H22CIN50,
HCI in oaeodone hydrochltJnae BPCRS.

LIMITS

The amount of trazodone hydrochloride released is not less
than 75% (Q) of the stated amount.

Related substances
Cany out the procedures protected from light. The combined
nominaltotal content of impurities determined in tests A
and B below is not more than 1.0%.
A. Carry out the method for liqmdchromatography,
Appendix ill D, using the following solutions in the mobile
phase.
(1) Shake a quantity of powdered tablets containing 0.1 g of
Trazodone Hydrochloride in 60 mL for 30 minutes,dilute to
100 mL and filter.

(2) Dilute 2 volumes of solution (1) to 100 volumes and
further dilute 1 volumeof this solution to 10 volumes.
(3) Dilute 5 volumes of solution (I) to 100 volumes and
further dilute I volume of this solution to 100 volumes.
(4) 0.1 % wlv of trazodone hydrochloride
impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with occadecy/silyl silica gelfor chromatography (5 urn) (XTerra
RP18 or PhenomenexProdigy are suitable).
(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of2.0 mLper minute.
(d) Use a column temperature of 40°.
(e) Use a detection wavelength of254 nm.
(I) Inject 20 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for 3 times the retention time of the principal peale
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MOBILE PHASE

0.4 volumes of diethylamine, 350 volumes of acetonitrile and
650 volumes of water. If necessary, adjust me proportions of
acetonitrile and waterin the mobilephase to obtaina retention
time of about 10 minutes for the principal peak.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
impurity C and trazodone is at least 25.

LIMITS

In the chromatogram obtainedwith solution (1):
the area of any peakcorresponding to impurity D is not
greater than 1.5 times the area of the principal peakin the
chromatogram obtained withsolution (2) (0.3%);

the area of any secondary peak with a retention time of less
than or equal to impurity E, identified from reference
chromatogram A supplied with lrazodone hydrochloride
impun"ty standard BPCRS, is not greater than the area of the
principal peakin me chromatogram obtainedwith solution
(2) (0.2%).

Disregard anypeakwith an area less than that of the
principal peakin the chromatogram obtainedwith solution
(3) (0.05%).

B. Carry out the method for liquidchromaUJgraphy,
Appendix In D, using the following solutions in the mobile
phase.
(I) Shake a quantity of powdered tablets containing 0.1 g of
Trazodone Hydrochloride in 60 rnL for 30 minutes, dilute to
100 mL and filter.
(2) Dilute 2 volumes of solution (1) to 100 volumes and
further dilute I volumeof this solution to 10 volumes.
(3) Dilute 5 volumes of solution (1) to 100 volumes and
further dilute I volumeof this solution to 100 volumes.
(4) 0.1 % wlv of trazodone hydrochloride
impuritystandard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 cm x 4.6 mm) packed
with octade<ylsilyl silica gelfor chromatography (5 urn) {XTerra
RPI8 or Phenomenex Prodigy are suitable).
(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flowrate of 1.7 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 254 om-.

(I) Inject 20 ~L of each solution.

(g) For solution (1), allow the chromatography to proceed
for at least 5 times the retention time of the principal peak.

MOBILE PHASE

0.4 volumesof diethylamine, 320 volumes of water and
680 volumes of acetonitrile, Ifnecessary, adjust the
proportions of ClUwnilrile and walerin the mobilephase to
obtaina retention time of about 2.5 minutes Cor the principal
peak.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to

trazodone and impurity E is at least3.5.

LIMITS

In the chromatogram obtainedwithsolution (1):
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the area of ariy secondary peak with a retention time longer
than that of impurity E identified from reference
chromatogram B, supplied with trazodone hydrodllvrufe
impun·ty standard BPCRS, is not greater thanthe area of the
principal peak in the chromatogram obtained with solution
(2) (0.2%).

Disregard any peak with an area Jess than thatof the
principal peak in the chromatogram obtained with solution
(3) (0.05%).

ASSAY
Cany out theprocedure proteaed /rom light.
Carry our the method for liquid chromawgraphy,
Appendixill D, using the following solutions in the mobile
phase.
(I) Weigh and powder 20 tablets. Shake a quantity of the
powdercontaining 0.1 g of TrazodoneHydrochloride in
60 mL for 30 minutes in a volumetric flask and dilute to
100 rnL and filter. Dilute 1 volume to 10 volumes.
(2) 0.01% wlv of trazodone hydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with OCly/silyl tilica gelfor chromaUJgraphy (5 um) (Spherisorb
C8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use a column temperature of 40°.
(e) Use a detectionwavelength of254 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

40 volumesof a solution containing 0.115% wlv of
diammonium hydrogen onhophosphoce, previously adjusted to
pH 6.0 with 10% vlv orthophosphoric add or 1M sodium
hydroxide, and 60 volwnes of methanol.

DETERMINATION OF CONTENT

Calculate the content of C,.H22CIN,O,HCl in the tablets
using the declared content ofC19H22C1NsO,HCI in traeodone
hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underTrazodone
Hydrochloride.

Tretinoin Gel
Action and use
Vitamin A analogue (retinoid); treatment of acne.

DEFINITION
Tretinoin Gel is a solution ofTretinoin in a suitable basis.
Thegelcomplies with the requirements slatedunder Topical Semi
solidPreparations and with thefollowing requirements.

Content of tretinoin, C2oH2S02
90.0 to 120.0%of the stated amount.

IDENTIFICATION
Carry out In subdued light the method for thin-layer
chromalography, Appendix ill A, using silica gel GFZ54 as the
coating substance and a mixture of 70 volumes of cydohexane
and 30 volwnes of propan-2-01 as the mobile phase. Apply
separately to the plate 10 ~L of each of the following
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solutions. For solution (1) disperse a quantity of the gel
containing 1.25 mg of Tretinoin as completely as possible in
25 mL of warm methanol; allow (Q cool to room. temperature
and extract with three 50 mL quantities of hexane. Wash the
combinedextracts with 20 mL of water, filter through
anhydrous sodium sulfate and evaporate the filtrate to dryness
using a rotary evaporator at a temperature not exceeding 60°.
Dissolve the residue in 5 mL of methanol. Solution (2)
contains 0.025% w/v of tretinoin EPCRS in methanol. After
removal of the plate, allow it £0 dry in airand examine under
ultmviolet light (254 nm). The principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquid chromawgraphy,
Appendix III D, using the following solutions. For solution
(1) use solution (1) from the test for Identification.
For solution (2) dilute 3 volumes of solution (1) to
100 volumes with methanol.
The chromatographic procedure may be carried out using
(a) a stainless steel colwnn (20 cm x 4.6 mm) packed with
oetade<y/silyl silica gelfor chromatography (10 urn) (Spherisorb
ODS I is suitable), (b) as the mobile phase with a flow rate
of 1.4 mL per minute a solution containing 0.5% vlv of
glacial acetic acid in a mixture of methanol and waterthe
proportions being adjusted to give a retention timefor
tretinoin of about 15 minutes (a mixture of 77 volumesof
methanol and 23 volumes of water is usually suitable) and (e)
a detection wavelength of 353 nm. Adjust the sensitivity of
the Instrument so that the 'height of the principal peak in the
chromatogram obtained with solution (2) is about 70% of
fuji-scale deflection.
In the chromatogram obtainedwith solution (1) the sum of
the areas of any secondary peaks is not greater than the area of
the peak in the chromatogram obtainedwith solution (2).

ASSAY
Dissolve a quantity of the gel containing 0.5 mg of Tretinoin
in sufficient chloroform to produce 100 mL and measure the
absorbance of the resulting solution at the maximum at
365 run, Appendix II B. Calculate the content of C:.oH2.02
taking 1430 as the value of A(1%, 1 em) at the maximum at
365 run.

Tretinoin, Hydrocortisone and
Hydroquinone Cream
NOTE: This monograph has been developed to cover unlicensed
formulations.

Acdon and use
Vitamin A analogue (retinoid) + corticosteroid +
depigmenting agent.

DEFINITION
Tretinoin, Hydrocortisone and Hydroquinone Cream
contains Tretinoin, Hydrocortisone and Hydroquinone in a
suitable basis.
The cream complies 'with the requirements statedunder Topical
Semi-solid Preparations and w,ih thefollowing requirements.
When! appropriate, thecream alsocomplies with tire requirements
statedunder Unlicensed Medicines.
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Content of tr~tinoin, CZoH2802
90.0 to 110.0% of the statedamount.

Content of hydrocortisone, C21H300 S

90.0 to 110.0% of the stated amount.

Content ofhydroquinone, C~602
90.0 to 110.0% of the statedamount.

CHARACTERISTICS
A bright yellow cream.

IDENTIFICATION
A. Carry out the method for tlnn-Iayer chromatography,
Appendix m A, using the following solutions in amber
glassware and protected from light.
(I) Add 5 mL of methanol to a quantity of the cream
containing 25 mg of Hydrocortisone. Shake, mix with the aid
of ultrasound for 15 minutes and add sufficient methanol to
produce 10 mL
(2) 0.25% wlv of hydrocorlisone BPCRS in methanol.
(3) 0.01 % wlv of tretinoin BPCRS in methanol.
(4) 0.5% wlvof hydroquinone BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sil;';a gel (Metck silica gel 60 F2 "

plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply IO~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate,dry in air and examine under
ultmviolet light (254 nm).

MOBILE PHASE

1.2 volumes of water,8 volumes of methanol, 15 volumes of
ether and 77 volumes of dichloromethane.

CONFIRMATION

The three principal spots in the chromatogram obtained with
solution (1) correspond to those in the chromatograms
obtained with solutions (2) to (4).

B. In theAssayfor tretinoin, the retention time of the
principal peakin the chromatogram obtained with solution
(I) is similar to that of the principal peak in the
chromatogram obtained with solution(2).

C. In the Assayfor hydrocortisone, the retention time of the
principal peak in the chromatogram obtained with solution
(I) is similar to that of the principal peak in the
chromatogram obtained with solution (2).

D. In the Assay for hydroquinone, the retention time of the
principal peakin the chromatogram obtained with solution
(I) is similar to that of the principal peak in the
chromatogram obtained with solution (2).

ASSAY
For iretinoin
Carry out the method for liquidchromatography,
Appendix m D, using the foUowing solutions prepared
immediately before use in amber glassware and protected
from light.

(I) Shakea quantity of the cream containing 1 mg of
Trerinoin with 100 mL of methanol until fully dispersed, add
sufficient methanol to produce 250 mL and filter (a 0.45-fUll
nylon syringe filter is suitable).
(2) 0.0004% wlv of tretinoin BPCRS in methanol.

CHROMATOGRAPHfC CONDITIONS

(a) Use a stainless steel colwnn (25 cm x 4.6 mm) packed
with aaadecyisilyl silica gelfor chromatography (5 um)
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(Spherisorb ODSI is suitable) fitted with a stainless steel
guard column (4 mm x 3 mm) packed with the same
material.

(b) Use isocratic elution and me mobile phasedescribed
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 350 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASB

0.1%wlv of tetramethylammonium hydrogen sulfate in a
mixture of 1 volumeof water and 9 volumes of methanol.

DETERMINATlON OF CONTENT

Calculate the content of C2oH2S02 in the cream using the
declared content of C2oH280Z in tretinoin BPCRS.

For hydrocortisone
Carry out the method for liquid chromatography,
Appendix ill D) using the following solutions in amber
glassware and protectedfromlight.
(1) Shake a quantity of the cream containing 25 mg of
Hydrocortisone in 150 mL of methanol, add sufficient
methanol to produce 250 mL and filter (a 0.45-~m nylon
syringe filter is suitable).

(2) 0.01 % wlv of hydroconisone BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 nun) packed
with end-capped oaadecylsifyl silka gelfor chromatography
(5 urn) (Spherisorb ODS2 is suitable) fitted with a stainless
steel guard column (4 mm x 3 mm) packed with the same
material.
(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1 rnL per minute,

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 238 om.

(I) Inject 20 ul, of each solution.

MOBILE PHASE

11 volumes of methanol) 35 volumes of acewnitn7e and
54 volumesof a 0.1% wlv solution of orthophosphoric acid.

DETERMINATION OF CONTENT

Calculate the content of C2 IH300 j in the cream using the
declared content of C21H300j in hydroaJnisone BPCRS.

For hydroqulnone
Carry out the method for liquidchromatography,
Appendix ill DJ using the following solutions in amber
glassware andprotected from light.
(I) Shake a quantity of the cream containing 50 mg of
Hydroquinone with 100 mL of methanol until fully dispersed,
add sufficient methanol to produce 250 mL and filter (a
0.45-~m nylon syringe filter is suitable). Dilute I volume of
the filtrate to 5 volumes with the mobilephase.
(2) 0.004% wlv of hydroquinone BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 nun) packed
with oaade<ylsiJyI silica gelfor chromatography (5 pm)
(Spherisorb ODSI is suitable) fitted with a stainless steel
guard column (4 mm x 3 mm) packed with the same
material.
(b) Use isocratic elution and me mobile phasedescribed
below.
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(c) Use a flow rate of 1 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 295 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

1 volume of water and 9 volumes of methanol.

DETERMINATiON OF CONTENT

Calculate the content of C6H60 2 in the cream using the
declared content of C,H,O, in hydroquinone BPCRS.

STORAGE
Tretinoin, Hydrocortisone and Hydroquinone Cream should
be protected from light.

Triamcinolone Cream
Action and use
Glucocorticoid.

DEFINITION
Triamcinolone Cream contains Triamcinolone Acetonidein a
suitablebasis.
Thecream complies wi,h the requirements Slated under Topical
Semi-solid Preparations and with thefollowing requirements.

Content of triamcinolone acetonide, C2.,HllF06
90.0 to 110.0% of the statedamount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using silica gel G as the coating substance
and ethyl acelaU as the mobile phase. Applyseparately to the
plate 10 JJL of each of the following solutions. For solution
(I) add 25 mL of methanol and 5 g of anhydrous sodium
sulfate to a quantity of the preparation beingexamined
containing5 mg of Triamcinolone Acetonide, shakefor
10 minutes and filter through a sintered-glass crucible
(ISO 4793, porosity grade 4, is suitable) containing a 2 em
layer of washed, fiux-caldneddiatomaceous filter-aid, rinsing the
flaskand cruciblewith 10 mL of methanol; evaporate the
combined filtrate and washings to dryness on a water bath
and dissolve the residue in 10 mL of chlarofonn. Solution (2)
contains 0.05% wlvof triamcinolone acetomde BPCRS in
chloroform. Solution (3) is a mixture of equalvolumes of
solutions (1) and (2). Afterremoval of the plate, allowit to
dry in air and spray with alkaline utrazolium blue solution.
The principal spot in the chromatogram obtained with
solution (1) corresponds to the spot in the chromatogram
obtained with solution (2) and the chromatogram obtained
with solution (3) shows a single, compact principal spot.
B. In the Assay, the chromatogram obtained withsolution
(3) shows a peak with the same retention time as the peak
due to triamcinolone acetonlde in the chromatogram
obtained with solution (I).

ASSAY
Carry out the method for liquidchromatography,
AppendixIn D, using the following solutions. For solution
(I) add I mL of a 0.1 % w/v solution of
fiuoxymesterone BPCRS (internal standard) in methanol to
1 mL of a 0.1%wlvsolution of tnamcinolone
acetonide BPCRS in methanol and add sufficient methanol to
produce 10 mL. For solution (2) add 10 mL of methanol to a
quantity of the preparation being examined containing 1 mg
of Triamcinolone Acetonide, heat on a water bath at 600 to

www.webofpharma.com



111-1458 Triamcinolone Preparations

70° until me preparation has melted, shake vigorously for
2 minutes, cool in ice and centrifuge; filter the supernatant
liquid, if necessary. Prepare solution (3) in the same manner
as solution (2) but use 1 mL of the internal standard solution
and 9 mL of methanol in place of the 10 mL of methanol.

The chromatographic procedure may be carried out using
(a) a stainless steel column (20 ern x 4 mm) packed with
oetadecylsilyl silica gelfor chromatography, (10 urn) (Spherisorb
ODS 1 is suitable), (b) a mixrure of 65 volumes of methanol,
35 volumes of waler and 0.025 volume of triethylamine as the
mobile phase with a flow rate of 1 mL per minute and (c) a
detection wavelength of 254 om.

Calculate the content of C2"H3 1F06 in the preparation being
examined using the declared content of C24H31F06 in
tnamdnoione acetonide BPCRS.

Triamcinolone Ointment
Action and use
Glucocorticoid.

DEFINITION
Triamcinolone Ointment contains Triamcinolone Acetonide
in a suitable basis.

The ointment complies with the requirements statedunderTopical
Semi-solid Preparations and with thefollowing requirements.

Content of triamcinolone acetonlde, <4..u31F06
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Complies with test A for Identification described under
Triamcinolone Cream but preparing solution (1) in the
following manner. To a quantity of the ointment containing
5 mg of Triamcinolone Acetonide add 10 mL of chloroform
and shake for 10 minutes. Add 25 mL of methanol and shake
for a further 10 minutes. Filter through a sintered-glass
crucible (ISO 4793, porosity grade 4, is suitable) containing
a 2 em layer of washed) fiux-calcined diatomaceous filler-aid,
rinsing the flask and crucible with 10 mL of methanol.
Evaporate the combined filtrate and washings to dryness on a
water bath and dissolve the residue in 10 mL of chlor%nn.
B. In the Assay, the chromatogram obtained with solution
(3) shows a peak with the same retention time as the peak
due to triamcinolone acetonide in the chromatogram
obtained with solution (1).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions. For solution
(I) add 4 mL of dkhloromethane to a quantity of the
preparation being examined containing 2 mg of
Triamcinolone Acetonide, shake vigorously until it is
completely dispersed, add 20 mL of methanol and shake
vigorously for I minute. Cool in ice and centrifuge; evaporate
the supernatant liquid or the liquid beneath the crust to
dryness using a rotary evaporator, dissolve the residue as
completely as possible in I mL of methanol, dilute to 2 mL
with waterand filter. For solution (2) dilute 1 volume of
solution (I) to 100 volumes with methanol (50%). Solution
(3) contains 0.002% wlv each of triamcinolone
aceumide BPCRS and momdnotone BPCRS in the mobile
phase.

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 cm x 4.6 mm) packed with
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actadecylsilyl silica gelfar chromatography (5 urn) (Hypersil
ODS is suitable), (b) as the mobile phase with a flow rate of
i.5 mL per minute a mixture of 475 volumes of water and
525 volumes of melhanol and (c) a detection wavelength of
254 om.

Inject 20 J.IL of each solution. The test is not valid unless, in
the chromatogram obtained with solution (3), the resolution
faaor between the two principal peaks is at least 15.

In the chromatogram obtained with solution (I) the area of
any secondary peak is not greater than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.5%) and the sum of the areas of an such peaks is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (I %).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions. For solution
(I) add I mL of a 0.1% wlv solution of
jluoxymeslerone BPCRS (internal standard) in methanol, 2 mL
of chloroform and 8 mL of methanol to I mL of a 0.1 % wlv
solution of ttiomdnokme aceumide BPCRS in me/hanoi.
For solution (2) add 2 mL of chloroform to a quantity of the
preparation being examined containing 1 mg of
Triamcinolone Aceronide, shake vigorously until it is
completely dispersed, add 10 mL of methanol and shake
vigorously for 1 minute. Cool in ice and centrifuge; use the
supernatant liquid or the liquid beneath the crust, filtered if
necessary. Prepare solution (3) in the same manner as
solution (2) but add I mL of the internal standard solution,
2 mL of chloroform and 9 mL of methanol in place of the
10 mL of methanol.

The chromatographic procedure may be carried out using
(a) a stainless steel column (20 cm x 4 mm) packed with
actadecylsilyl silica gelfor chromatography (I0 ~) (Spherisorb
ODS I is suitable), (b) a mixture of 65 volumes of methanol,
35 volumes of Waler and 0.025 volume of tn'ethylamine as the
mobile phase with a flow rate of I mL per minute and (c) a
detection wavelength of 254 run.
Calculate the content of C:24H31F06 in the preparation being
examined using the declared content of C24HJIF06 in
triamcinolone acetonide BPCRS.

Triamcinolone Oromucosal Paste
Triamcinolone Dental Paste

Action and use
Glucocorticoid.

DEFINITION
Triamcinolone Oromucosal Paste contains Triamcinolone
Acetonide in a suitable basis.

The oromucosal pastecomplies with the requiremtnts staw under
Oromucosal Preparations and W1ih thejolkJwing requirements.

Content of ttiamclnolone acetonlde, C2JI31F06
90.0 to 110,0% of the stated amount.

IDENfIFICATION
A. Carry out the method for thin layer chromatography,
Appendix III A, using the following solutions protected from
light.

(1) Shake a quantity of the paste containing 0.5 mg of
Triamcinolone Acetonide with 3 mL of methanol add
sufficient methanol to produce 5 mL and filter.
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When the chromatograms are recorded under the prescribed
conditions the retention times relative to triamcinolone
acetonide (retention time about 16 minutes) are: impurity C,
about 0.7; impurity B, about 0.8.

SYSTEM SUITABILlTY

The lest is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peak due to
impurity C and the peak due to impurity B is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak due to impurity C is nor greater than
ten times the area of the principal peak in the
chromarogramobtained with solution (2) (2%);

the area of any seamdary peak is not greater than the area of
the principal peak in the chrornarogramobtalned with
solution (2) (0.2%);

the sum of the areas of secondary peaks, excluding impurity C,
is not greater than four times the area of the principal peak
in thechromatogram obtained with solution (2) (0.8%).

Disregard any peak with an area less than half the area of the
principal peak in the chromatogram obtainedwith solution
(2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

Solution G 30 volumes of acetonitrile and 60 volwnes of
Solution A.
(I) Dilute a quantity of the oromucosal paste containing
I mg of Triamcinolone Acetonide in 1 mL of lelrahydrofuran
then add 9 mL of Solution C and mix with the aid of
ultrasound.

(2) 0.01% wlv of triamcinolone acetonide BPCRS in a mixture
of 10 volumes of tetrahydrofuran, 30 volwnes of Solution A
and 60 volumes of lUetonitin1e.

(3) 0.0002% wlv of triamcinolone acetonide for system
suitability EPCRS in solution A.

CH~OMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peak due to
impurity C and the peak due to impurity B is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of C24H31F06 in the preparation being
examined using the declared content of C24H31F06in
triamcinolone acetonidt BPCRS.

100 0 isocratic

100-00 0 ..... 100 lineae gradient

0 100 isccrauc

0..... 100 100 .....0 linear gradient

100 0 re-equilibralion

(2) 0.01% wlv of triamcinolone acetonide BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF25./ (It'lerck TLC sitka gel60
F254 plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 50 ~L of each solution, as In-mm bands.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, dry in air and examine
immediately under u/mzvio/ulighl (254 nm).

MOBILE PHASE

1.2 volwnes of water, 8 volumes of methanol" 15 volumes of
etherand 77 volumes of dkhloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to marin the
chromatogram obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the peak
due to triamcinolone acetonide in the chromatogram
obtained with solution (2).

TESTS
Related substances
Carryout the method for liquid chromatography,
Appendix III D, using the following solutions protected from
light.

SolutionA 0.01% vlv fonnic acid in water.
SolutionB 0.1% v/v formic acid in acetonitrile.

Solution C 30 volumes of acetonitrile and 60 volumes of
Solution A.
(I) Dilute a quantity of the oromucosal paste containing
1 mg of Triamcinolone Acetonide in 1 mL of tetrahydrofuran
then add 9 mL of Solution C and mix with the aid of
ultrasound.

(2) Dilute 1 volume of solution (I) 100 volumes with
solution A, further dilute 1 volume of this solution to
5 volumes with the solution A.

(3) 0.0002% wlv of uiamdnokmeaceumide for sysrem
suitability EPCRS in solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with octadecy/sily/ silica gelfor chromatography (3 urn) (Inertsil
ODS-3 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1.2 mL per minute.

(d) Use a column temperature of 40°.

(e) Maintain the autosampler at 4° .

(f) Use a detection wavelength of 254 nm.

(g) Inject 40 ~L of each solution.

MOBILE PHASE

Mobile phaseA 30 volumes of acetonitrile and 70 volumes of
Solution A.

iHobile phase B 35 volumes of waterand 65 volumes of
Solution B.

Time
(Minutes)

0-20

20-40

4041

41·42

42-45

Mobile phase A Mobile phase B
Wit vlv) ("f" vlv)

Commenl
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Triamcinolone Tablets
Action and use
Glucocorticoid.

DEFINITION
Triamcinolone Tabletscontain Triamcinolone.
The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of triamcinolone) C2lH;l7F06

90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Dissolve 1 mg of the residue obtained in the test for
Related substances in 6 mL ofethanol (96%), add 5 mL of a
1% wlv solution of buty/ated hydroxytoluene in ethanol (96%)
and 5 mL of 1M sodium hydroxide andheat on a water bath
undera reflux condenser for 20 minutes. A pinkish lavender
colour is produced.
B. In the Assay, the chromatogram obtained withsolution
(2) shows a peak with the same retention time as the peak
due to triamcinolone in the chromatogram obtained with
solution (I).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, usingthe following solutions. Shake a
quantity of the powdered tablets containing 15 mg of
Triamcinolone with 15 mL of absolute ethanol for 15 minutes,
filter under reduced pressure through fine filter paper
(Whatman No. 42 is suitable) and evaporate to dryness using
a rotary evaporator. Reserve I mg of the residue for test A
forIdentification. Dissolvethe remainder of the residue in
15 mL of methanol (solution A). For solution (1) use solution
(A). For solution (2) dilute 4 mL of solution A to 100 mL
with methanol. For solution (3) dilute 5 mL of solution (A) to
50 mL with methanol and dilute 5 mL of the resulting
solution to 50 mL with the same solvent.
The chromatographic procedure maybe carried out using
(a) a stainless steel column (20 em x 4 mm) packed with
ocuuJecy/si1y1 silica gelfor chromatography (5 ~) (Hypersil
ODS is suitable), (b) as the mobile phase a mixture of
methanol and water, adjusted so that the retention time of
triamcinolone is about5 minutes (a mixture of equal
volumes of methanol and water is usuaUy suitable) witha flow
rate of 2 mL perminute and (c) a detection wavelength of
238 run. For solution (3) record the chromatogram for
4 times the retention timeof the triamcinolone peak.
The test is not validunless me column efficiency, determined
usingthe principal peakin the chromatogram obtained with
solution (2), is at least 10,000 theoretical plates per metre.
The area of any secondasy peak in the chromatogram obtained
withsolution (I) is not greater than twice the area of the
principal peak in the chromatogram obtained withsolution
(3) (2%) and not morethan one such peak has an area
greater than thatof the principal peak in the chromatogram
obtained with solution (3) (1%). The swn of the areas of any
such peaks is not greater thanthe area of the principal peak
in the chromatogram obtained with solution (2) (4%).

ASSAY
Weigh and powder 20 tablets. Prepare a 0.06% wlv solution
of tesWSterone (internal standard) in methanol (solution B) and
carry out the methodfor liquid chromatography,
Appendix III D, usingthe following solutions. For solution
(I) add 5 mL of solution B to 5 mL of a 0.08% wlv solution
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of triamcinolone EPCRS in methanol and add 15 mL of
methanol (50%). For solution (2) shake a quantity of the
powdered tablets containing 25 mg of Triamcinolone with
5 mL of methanol and 20 mL of a mixture of 5 volumes of
methanol and 3 volumes of water. Shake for 15 minutes, mix
with the aid of ultrasound for 10 minutes, centrifuge and use
the supernatant liquid. Prepare solution (3) in the same
manner as solution (2) but add 5 mL of solution B in place
of the 5 mL of methanol.

The chromatographic procedure maybe carried out using
(a) a stainless steel column (20 em x 4 mm) packed with
end-capped altadecylsilyl silica gelfor chromatography (10 um)
(Spherisorb ODS 1 is suitable), (b) a mixture of 70 volumes
of methanol, 30 volumes of water and 0.1 volume of gladal
acetic acid as the mobilephasewitha flow rate of 2 mL per
minuteand (c) a detection wavelength of 238 nm.

Calculate the contentof C21H21F06 usingthe declared
contentof C21H21F06 in mamcinolone BPCRS.

Triamcinolone Acetonide Injection
Action and use
Glucocorticoid.

DEFINITION
Triamcinolone Acetonide Injection is a sterile suspension of
Triamcinolone Acetonide, in very fine particles, in Water for
Injections containing suitable dispersing agents.

PRODUCTION
A suitable test is carried out to demonstrate the particle size
of the injection is in accordance with the recommendations
of the manufacturer.
The inj&::lion complies with the requirements stated under
Parenteral Preparations and with thefolWwing requirements.

Content of triamcinolone acetonide, C2-JIllF06
90.0 to 110.0% of the statedamount.

IDENTIFICATION
Extract a volume of the injection containing 50 mg of
Triamcinolone Acetonide with two lo-mL quantities of ether
and discard the ether extracts. Filter the aqueous layer
through a sintered-glass filter, washthe residue with four
5-mL quantities of water and dryat 1050 for 1 hour.
The residue complies with the following tests.
A The' infrared absorption spectrum, Appendix II A, is
concordant with the reference spectrum of triamcinolone
acetonide (RS 348).

B. In the Assay, the chromatogram obtained withsolution
(1) showsa peakwith the same retention timeas the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity or alkalinity
pH, 5.0 to 7.5, Appendix V L.

Related substances
Carry out themethod for liquid chromatography)
Appendix m D, using the following solutions protected from
light.

Solution A 40 volumes of acetonitin"/e and 60 volwnes of
0.01% vlv of/armic acid in water.
(1) Dilute a volwne of the injection containing 40 mg of
Triamcinolone Aceronide to 200 mL withsolution A.
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(2) Dilute I volume of solution (I) to 100 volumes with
solution A) further dilute 1 volume of this solution to
5 volumes withsolution A.
(3) 0.0002% wlv of triamcinolone aceumide for system
suitability EPCRS in solutionA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with octade<ylsily/ silica gelfor chromatography (3 pm) (Inertsil
ODS-3 is suitable).

(b) Use gradient elution and the mobile phase below.
(c) Use a flow rate of 1.2 mL per minute.

(d) Use a column temperature of 40°.
(e) Maintain the autosampler at 4°.

(f) Use a detectionwavelength of 240 nm.
(g) Inject 40 ).II. of each solution.

MOBILE PHASE

Mobile phase A 30 volumes of acetonitrile and 70 volumes of
a 0.01% vlv formic acid in water.
wlobile phase B 35 volwnes of water and 65 volumes of
0.1%vlvfonnic acid in acetoniuile.

Time (Minutes) Mobile phase A Mobile phase B Comment
(%vlv) ("to ylv)

0-20 100 0 isocratic

20-40 100-->0 0--->100 lineargradient

40-41 0 100 iaocratic
4142 0 ..... 100 100..... 0 lineargradient

42-45 100 0 re-equilibration

When the chromatograms arerecorded under the prescribed
conditions the retention times relative to triamcinolone
acetonide (retention time about 15 minutes) are; impurity A,
about 0.2, impurity C, about 0.7; impurity B, about 0.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution(3), the resolution between the peak due to
impurity C and the peak due to impurity B is at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

thearea of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of all secondary peaks is not greater than
four times the area of the principal peakin the
chromatogram obtained with solution (2) (0.8%).

Disregard anypeakwith an area less thanhalf the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, using thefollowing solutions protected from
light.

Solutwn A 40 volumes of auwnitin"le and 60 volumesof
O.OJ% vlv offonnic add in water.
(I) Dilute a quantity of the injection containing 40 mg of
Triamcinolone Acetonide to 200 mL with solutionA.
(2) 0.02% wlv of triamcirwlone aceionide BPCRS in
solution A.
(3) 0.0002% wlvof triamcinolone acetonide for system
suiUlbi/ity EPCRSin solution A.

Triamcinolone Preparations 111-1461

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions under Related substances
may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the moluu·on between thepeakdue to
impurity C and the peak due to impurity B is at least 2.0.

DETERMINATION OF CONTENT

Calculate the content of C24H:nF06 in thepreparation being
examined using peak heights and the declared contentof
C24HjlF06 in tsiamcindone acetonide BPCRS.

STORAGE
Triamcinolone Acetonide Injection shouldbe protected from
light. It should not be allowed to freeze.

Triamcinolone Acetonide Nasal Spray
Action and use
Glucocorticoid.

DEFINITION
Triamcinolone Acetonide Nasal Spray is a suspension of
Triamcinolone Acetonide containing suitable buffering agents
in a suitable container fitted with an appropriate nasal
delivery system.
The nasalspray complies with the requirements Slated under Nasal
Preparations and with thejoUowing requirements.

Content of triamcinolone acetonlde, C2..HnF06
80.0 to 120.0% of the amount stated to be delivered by
actuation of the valve.

IDENTIFICATION
A. Carry out the method for thin layerchromatography,
Appendix ill A, usingthe following solutions protected from
light.

(1) Shakea quantity of the nasalspray expected to contain
0.5 mg of Triamcinolone Acetonide with3 mL of methanol,
add sufficient methanol to produce 5 mL and filter.
(2) 0.0 I% wlv of triamcinokme acetonide BPCRS in metharwl.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelF254 (Merck TLC silica gel60
F254 plates aro suitable).

(b) Use the mobile phase as described below.

(c) Apply 50 ).lL of each solution, as 10-1001 bands.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air andexamine
immediately under ultraviole/light (254 nm).

MOBILE PHASE

1.2 volumesof water, 8 volumes of methanol) 15 volumes of
ether and77 volumes of dichloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in positionand colour to that in the
chromatogram obtainedwithsolution (2).

B. In the Assay, the chromatogram obtained with solution
(J) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).
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TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions protected from
light, in methanol (50%).
(1) To a quantity of the nasal spray containing 1 mg of
Triamcinolone Acetonide add sufficient methanol (50%) to
produce 5 mL and filter.
(2) Dilute I volume of solution (1) '0 100 volumes.

(3) 0.0002% wlv each of triamcinolone acetonide BPCRS and
triamcinolone BPCRS.
(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDlTIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oCladecylsilyl silica gelfor chramarography (5 ~in) (Hypersil
ODS is suitable).

(b) Use isocratic elutionand me mobile phase below.
(c) Use a ft.ow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of254 om.

(I) Inject 200 1'1. of each solution.

(g) Allow the chromatography '0 proceed for 3.5 times the
retention timeof triamcinolone acetonide.

MOBILE PHASE

Dilute 525 volumes of methanol to 1000 volumes with water.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the reso/~tion faaor between me peakdue to
triamcinolone and the peakdue to triamcinolone acetonide is
at least 15.

LIMITS

In the chromatogram obtained withsolution (1):
- the area of any seamdary peak is not greater than the area

of the principal peakin the chromatogram obtained with
solution (2) (1%);

- the area of not more thanone secondary peak is greater
than 0.4 times the area of the principal peak in the
chromatogram obtained withsolution (2) (0.4%);

- the area of not more than two secondary peaks is greater
than 0.2 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.2%);

- the sum of the areas of all the secondary peaks is not
greater man 2.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (2.5%).

Disregard anypeak withan area less than the area of the
principal peak in the chromatogram obtained withsolution
(4) (0.1%).

ASSAY
Carry out the method for liquid chramarography,
Appendix III D, usingme following solutions protected from
light.

(1) After priming the pump, discharge the container a
sufficient number of times to obtain I mg of Triamcinolone
Acetonide, add sufficient methanol (50%) to produce 5 mL
and filter.
(2) 0.02% wlv of triamcinolone acetonide BPCRS in melhanol
(50%).
(3) 0.02% wlv each of triamcinolone acetonide BPCRS and
triamcinolone BPCRS in methanol (50%).
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CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under the Related
substances test maybe used" Inject 20 J.lL of eachsolution.

SYSTEM SillTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peakdue
to triamcinolone and thepeakdue to triamcinolone
acetonide is at least 15.

DETERMINATION OF CONTENT

Calculate the contentof CMHl 1F06 in the nasal spray using
the declared contentof C2~.31F06 in tn"amanolone
aceronide BPCRS.

Triamcinolone Hexacetonide Injection
Action and use
Glucocorticoid.

DEFINITION
Triamcinolone Hexacetonide Injection is a suspension of
Triamcinolone Hexacetonide, in microfine powder, in Water
forInjections.
The injection romp/ies with the requirements statedunder
Parenteral Preparations and rmih thefolWwing requirements.

Content of triamcinolone hexacetonlde, C3oH41FO,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Dilute an appropriate volume of the injection to a
concentration of25 mg of Triamcinolone Hexacetonide per
7 mL with water, filter under reduced pressure, washthe
residue with two 5 mLquantities of waterand dry the filter
and precipitate. Stir the dried filter andprecipitate with 5 mL
of absolute ethanol to dissolve the precipitate, decant the
solution and evaporate to dryness withgentle heating and in
a current of air. The infrared absorption spectrum of a
dispersion of the residue in potassium bromide, Appendix. II A,
is concordant with the reference spearum of triamcinolone
hexacetonide (RS 391).

TESTS
AcIdity or a1kallnJty
pH, 4.2 '0 7.5, Appendix V L.

Related substances
Carry out the method for liquid chromatography,
Appendix. III D, using the following solutions. For solution
(1) dilute a volumeof the injection containing 20 mg of
Triamcinolone Hexacetonide to 50 mL with methanol"
For solution (2) dilute 1 volume of solution (1) '0
100 volumes with the mobile phase. Solution (3) contains
0.00040% wlv of triamcinolone aceumide BPCRS in the mobile
phase. Solution (4) is a 0.0004% wlvsolution of mameinoone
hexaceronide BPCRS in solution (3). Solution (5) contains
0.1 % vlv of benzylalcohol in the mobile phase.

The chromatographic procedure maybe carried out using
(a) a stainless steel column (25 em x 4.6 mm) packed with
oCladecylsilyl $I7ica gelfor chramarography (5 urn) (Nucleosil
CIS is suitable), (b) as the mobile phase witha flow rate of
1.4 rnL per minute a mixture of 250 volumes of water and
750 volumes of methanol and (c) a detection wavelength of
254 om.

The test is not validunless, in the chromatogram obtained
withsolution (4), the resolutionfcuwrbetween the two
principal peaksis at least 10.
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In the chromatogram obtained with solution (I) the area of
any peak corresponding to triamcinolone acetonide is not
greater than the area of the peak in ilie chromatogram
obtained with solution (3) (1%) and the sum of the areas of
any other secondary peaksis not greater than the area of the
peak in the chromatogram obtained with solution (2) (J%).
Disregard any peak with an area less than 0.05 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.05%) and any peak corresponding to the peak
in the chromatogram obtained with solution (5).

ASSAY
Carry out the method for liquidchromawgraphYJ
Appendix ill D, using the following solutions. For solution
(I), withdraw the nominal volume oCa container and dilute
with methanol to produce a solution containing 0.04% w/vof
Triamcinolone Hexacetonide. Solution (2) contains
0.04% wlv of uiomcinoione hexacetonide BPCRS in methanol.
Solution (3) contains 0.04% w/v of triamcinolone
acetonide BPCRS in solution (2).
The chromatographic conditions described under Related
substances may be used.

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the two
principal peaks is at least 10.

Calculate the content of C:J(J1I.UFO, from the
chromatograms obtained using the declared content of
C3oH41FO, in triamdnolone hexacetonide BPCRS.

LABELLING
The label states the intended route of administration.

Triamterene Capsules
Action and use
Sodium channel blocker; potassium-sparing diuretic.

DEFINITION
Triamterene Capsules contain Triamterene.

The capsules romplywith the requiremems statedunder Capsules
and with thefollowing requirements.

Content of triamrerene, C nHuN,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
The final solution obtained in the Assay has a bluish
fluorescence and the light abs<nPlion, Appendix II B, in the
range 230 to 365 run exhibits a maximum only at 360 run.

TESTS
Related substances
Carry out the method l\Jr thin-layer ehromatography,
Appendix ill A, using iiJica gel G as the coating substance
and a mixture of 90 volumes of ethyl acetate) 10 volumes of
methanol and 10 volumes of IBM ammonia as the mobile
phase. Apply separately to the plate 5 pL of each of the
following solutions. For solution (I) dissolve a quantity of the
contents of the capsules containing 0.10 g of Triamterene in
sufficient dimelhyl sulfoxide to produce 20 mL and dilute
2 mL to 50 mL with methanol. For solution (2) dilute
1 volume of solution (1) to 200 volumes with methanol. After
removal of the plate, allow it to dry in air until the solvent
has evaporated and examine under ultraviolet light (365 nm).
Any secondary spot in the chromatogram obtained with
solution (I) is not more intense than the spot in the
chromatogram obtained with solution (2).
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ASSAY
Dissolve a quantity of the mixed contents of 20 capsules
containing 0.1 g of Triamterene in 50 mL of a mixture of
equal volumes of glacial acetic acid and waler with the aid of
gentle heat, cool and add sufficient water to produce
500 mL Dilute 5 mL to 200 mL with 1Macetie acidand
measure the absorbance of the resulting solution at the
maximum at 360 run) Appendix ITB. Calculate the content
of C12HIIN, from a calibration curve prepared by treating
suitable quantities of a solution of triamcerene BPCRS in
1M acetic acidin the same manner and using the declared
content of C12HIIN7 in tnamterene BPCRS.

Trichloroacetic Acid Solution
Trichloroacetic Acid Cutaneous Solution

NOTE: This monograph has been developed to <over unlicensed
fotmukuions.

Action and use
Used in the treatment of warts.

DEFINITION
Trichloroacetic Acid Solution is a cutanecus solution.
It contains Trichloroacetic Acid in Purified Water.

The solution complies Mih the requirements seated underLiquids
for Cutaneous Applkati'on and with thefollowing requirements.
Whew appropn·ate, the solution also complies with the requirements
stated underUnlicensed Medicines.

Content of trichloroacetic acid, e.tHCh02
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. The solution) diluted with water to contain 10% wlv of
Trichloroacetic Acid, is strongly acidic, Appendix V K.

B. Dilute a quantity of the solution with sufficient water to
produce a solution containing 10% wlv of Trichloroacetic
Acid. To 0.5 mL of this solution add 2 mL of pyridine and
5 mL of strong sodium hydroxide solution. Shake vigorously and
heat in a water-bath at 60° to 70° for 5 minutes; the upper
layer shows an intense red colour.

TESTS
Chlorides
Dilute a quantity of the solution with sufficient water to
produce a solution containing 10% w/v of Trichloroacetic
Acid and dilute 5 mL of this solution to 15 mL with water.
The resulting solution complies with the limit test/orchlorides,
Appendix Vll (100 ppm).

ASSAY
Dilute a quantity of the solution with water to contain
0.18% wlv of Trichloroacetic Acid. Titrate with O.IM sodium
hydroxide, detennining the end-point potentiometrically,
Appendix VllI B.

Each mL ofO.lM sodium hydroxide is equivalent to 16.34 mg
ofC2HCI,0 2

STORAGE
Trichloroacetic Acid Solution should be protected from light.
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Triclofos Oral Solution
Action and use
Hypnotic.

DEFINITION
Triclofos Oral Solution is a solution of Triclofos Sodium in a
suitable flavoured vehicle.

The oralsolution romp/ies with the requirements staledunderOral
Liquids and with Ihe foUowing requirements.

Content oftriclofos sodium, C2HJC13Na0..p

95.0 to 105.0% of the stated amount.

IDENTIFICATION
i\olix a quantity of the oral solution containing 0.25 g of
Triclofos Sodium wil:h 40 mL of water, add 5 mL of
1M sulfuric acid and extract with 25 mL of isoamyl alcohol.
The extract complies with the following tests.

A. Evaporate 5 mL 10 dryness, heat the residue with 1 mL of
a 50% vlv solution of su/func add and 1 mL of a 5% wlv
solution of potassium permanganate in a water bath for
5 minutes, add 7 mL of water and decolourise the solution
with 1 mL of a 5% w/v solution of oxalic add. To 1 mL add
1 mL ofpyridine and I mL of 2M sodium hydroxide, heat in a
water bath for 1 minute, stirring continuously. A pink colour
is produced in the pyridine layer.

B. Evaporate 10 mL [0 dryness, heat the residue with 1 g of
anhydrous sodium carbonate at a dull red heat for 10 minutes,
cool, extract the residue with waterand filter. The residue
yields the reactions characteristic of chlorides and of
phosphates, Appendix VI. .

ASSAY
To a quantity containing 16 mg of Triclofos Sodium add
15 mL of waler, 1 mL of 1M sodium hydroxide and 15 mL of
ether, shake for 1 minute, allow to separate, wash the ether
layer with 2 quantities each of 1 mL of waterand discard me
ether solution. Add 2.5 mL of 1M sul/uncacid to the
combined aqueous layer and washings) extract with four
10-mL quantities of isoamyl alcohol, allowing each extract to
stand until good separation is achieved, combine the isoamyl
alcohol extracts, remove any further water that separates and
dilute to 50 mL with isoamyl alcohol. Transfer 10 mL of this
solution to a 20 mL glass ampoule, add 10 mL of akoholic
potassium hydroxide solution, seal the ampoule, mix well and
heat in an autoclave at 1200 for 2 hours. Allow the ampoule
to cool, transfer the contents to a flask with the aid of 20 mL
of 2M nitric acid and add 25 mL of O.02M silver nitrate Vs.
Titrate with O.02M ammonium thiocyanate VS using
ammonium iron(m) sulfate solution R2 as indicator. Repeat the
titration using 10 mL of akoholk potassium hydroxide solution
in place of the contents of the ampoule. The difference
between the tltrations represents the amount of silver nitrate
required. Each mL of O.02M ti/vernitrate VS is equivalent to
1.676 mg of C,H,Cl,NaO,P. Determine the weight per mL
of the oral solution, Appendix V G, and calculate the content
of C2H3ChNa04P, weight in volume.
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Trifluoperazine Tablets
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
Trifluoperazine Tablets contain Trifluoperazine
Hydrochloride. They are coated.

The tablets comply with the requirements statedunder Tablets and
with the follawing requirements.

Content of trifluoperazine, C21H2J1~3S
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing the
equivalent of 20 mg of trifluoperazine with 30 mL of
IM.hydrothloric acid for 10 minutes) filter, make the filtrate
alkaline to litmuspaperwith ?M sodium hydroxide and extract
with two 20 mL quantities of petroleum spin·t (boiling range,
6,y to 8,y). Combine the extracts, wash with 10 mL of water)
shake with 5 g of anhydrous sodium sulfate, filter and
evaporate the filtrate carefully to dryness. The infrared
absorption spearum of the residue, Appendix II A, is
concordant with the reference spectrum of trifluoperazine
(RS 351).

B. Extract a quantity of the powdered tablets comaining the
equivalent of 5 mg of trifluoperazine with 5 mL of autone,
filter and evaporate the filtrate to dryness. Add 2 mL of
su/fun·c acid to the residue and allow to stand for 5 minutes.
An orange colour is produced.

C. Extract a quantity of the powdered tablets containing the
equivalent of 7 mg of trifluoperazine with 5 mL of acetone,
filter and evaporate the filtrate to dryness. Separately, heat
0.5 mL of chromic-sufjuric add mixture in a smaU test tube in
a water bath for 5 minutes; the solution readily wets the sides
of the tube and there is no greasiness. Add the residue to the
acid mixture and heat again on a water bath for 5 minutes;
the solution does not wet the sides of the tube and does not
pour easily from the tube.

TESTS
Uniformity of content
Tablets containing the equivalent of less than 2 mg and/or
less than 2% w/w of trifluoperazine comply with the
requirements stated under Tablets using the following
method of analysis. Carry out the following procedure
protected from light. Place one tablet in a 100 mL graduated
flask, add 50 mL of a mixture of 5 volumes of hydrochloric
acidand 95 volumes of water, shake until the tablet has
completely disintegrated) dilute to volume with the same
solvent, mix and filter, discarding the first 10 mL of filtrate.
Measure the absorbance of the filtrate at the maximum at
256 run, Appendix II B. Calculate the content of
C"H,.F,N,S taking 743 as the value of A(l%, 1 em) at the
maximwn at 256 om.

ASSAY
Carry out the following procedure protected from light.
Weigh and powder 20 tablets. Shake a quantity of the
powder containing the equivalent of 5 mg of trifluoperazine
for 15 minutes with 400 mL of a mixture of 5 volumes'of
hydrochloric acid and 95 volumes of water, dilute to 500 mL
with the same mixture, mix and :filter. Measure the absorbance
of the filtrate at the maximum at 256 run, Appendix II B.
Calculate the content of C21H24F3N3S taking 743 as the
value of A(l %, 1 em) at the maximum at 256 om.
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LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of trifluoperazine.

Trifluridine Eye Drops
Trifluocothymidine Eye Drops

NOTE: This monograph has been developed to cover unlicensed
formulations.

Action and use
Pyrimidine nucleoside analogue; antiviral (herpesviruses}.

DEFINITION
Trifluridine Eye Drops are a sterile solution ofTrifluridine in
Purified Water.

The eye drops comply with the requirements statedunderEye
Preparations and with thefollowing requirements. W1Jere
appropriale~ the eye drops also comply with the requiremems stated
under Unlicensed Medicines.

Content of trifluridine, ClOHuF}N20S

95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Evaporate a volume of the eye drops containing OJ g of
Trifluridine to dryness using a rotary evaporator and dry at
600 under reduced pressure. The infrared absorption spectrum
of the dried residue, Appendix ITA, is concordant with the
reference spectrum of trifluridine (RS 469).

B. In the Assay, die retention time of the principal peak in
the chromatogram obtained with solution (1) is similar to
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 4.0 to 6.5, Appendix V L.

Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in a mixture of
5 volumes of aUlOnitn"le and 95 volumes of a 0.05M solution
of sodium dihydrogen orthophosphate which has been adjusted
to pH 6.0 with ammonia.
(1) Dilute a volume of the eye drops, ifnecessary, to produce
a solution containing 0.02% w/v ofTrifluridine.

(2) Dilute 1 volume of solution (I) to 100 volumes.

(3) Dilute I volume of solution (2) to 10 volumes.

(4) 0.02% wlv of trif/uridine impuritystandardBPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 rom) packed,
with ocladecylsilyl silica gelfor chromatography (5 urn) (lnertsil
ODS-2 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 263 run.

(I) Inject 20 pL of each solution.

MOBILE PHASE

Mobile phase A 0.05M sodium dihydrogen orthuphosphate,
adjusted to pH 6.0 with ammonia.

J'rfobl1e phase B acetonitrile.
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Time Mobile phase A Mobile phase B Comment

(Minutes) (%vlv) (%vlv)

0-3 95 s isocranc

3-10 95--)85 5-+15 linear gradient

10-15 85 1. isocfalic

15-16 85---)95 15---)5 linear gradient

16-25 9. s re-equilibralion

SYSTEM SUITABILITY

The test is not valid unless:

the chromatogram obtained with solution (4) closely
resembles the chromatogram supplied with mfluridine
impuritystandard BPCRSj

in the chromatogram obtained with solution (4), the resolution
between the peaks due to 5-carboxy-2'-deoxyuridine
(impurity A) and 5-carboxyuracil (impurity C) is at least 1.5.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to impurities C, D and E using
solution (4) and multiply the areas of these peaks by the
corresponding correction factors: impurity C, 0.6j
impurity D, 0.7j impurity EJ 0.4.

In the chromatogram obtained with sclurlon (1):

the areas of any peaks corresponding to 5-carboxy-2J


deoxyuridine (impurity A) or 5-(trifluoromethyl)uracil
(impurity B) are not greater than half the area of the
principal peak in the chromatogram obtained with solution
(2) (0.5% of each);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.1%);

the sum of the areas of all the secondary peaks is not greater
than the area of the principal peak in the chromatogram
obtained with solution (2) (1%).

Disregard any peak with an area less than half the area of the
peak in the chromatogram obtained with solution (3)
(0.05%).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, using the following solutions in a mixrure of
5 volumes of acetonitrile and 95 volumes of a 0.05M solurion
of sodium dihydrogen onhophosphate which has been adjusted
to pH 6.0 with ammonia.

(1) Dilute a volume of the eye drops, if necessary, to produce
a solution containing 0.02% w/v ofTrifluridine.

(2) 0.02% wlv of tn'jlunaine BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the content of CIOHlIF3N20S in the eye drops
using the declared content of ClOHllF3N20S in
trifiuridine BPCRS.

STORAGE
Trifluridine Eye Drops should be protected from light and
stored at a temperature of 2° to 8°.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Tri1Iuridine.
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Trihexyphenidyl Tablets
Action and use
Anticholinergic.

DEFINITION
Trihexyphenidyl Tablets contain T rihexyphenidyl
Hydrochloride.

The tablets comply with the requirements stated under Tablets and
with thefollowing requirements.

Content of trlhexyphenldyl hydrochloride, C2oH"NO,

HCI
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
20 mg of Trihexyphenidyl Hydrochloride with 20 rnL of
water and filter. The filtrate yields a yellowprecipitate with
pia"ie acid solution Rl and a white precipitate with 5M sodium
hydroxide.
B. Carry out the method for thin-layer chromatography,
Appendix m A, using the following solutions.
(I) Shake a quantity of the powdered tablets with aufficient
ehlorofonn to produce a solution containing 0.2% wlv of
Trihexyphenidyl Hydrochloride and filter.
(2) 0.2% wlv of trihexyphenidyl hydroehloride BPGRS in
chlar%nn.
CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel.
(b) Use the mobile phase as described below.

(c) Apply 10 pL of each solution.
(d) Develop the plate to 15 em.
(e) After removal of the plate, dry in airand spray with dilute
potassium iodobismuthate solution.

MOBILE PHASE

10 volumes of methanol and 90 volumes of chloro/onn.
CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in positionand colour to that in the
chromatogram obtained with solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Mix a quantity of the powdered tablets containing 50 mg
of Trihexyphenidyl Hydrochloride with 10 rnL of water, add
J0 mL of methanol, disperse with the aid of ultrasound for
5 minutes, shake for 15 minutes, add sufficient methanol to
produce 25 rnL and filter.

(2) Dilute I volume of solution (I) to 100 volumes with
methanol (60%).

(3) 0.2% wlv of trihexypheni4Y1 hydroehloride BPGRS and
0.01% wlv of 3-piperidylpropiophenone hydrochloride BPGRS in
methanol (60%).

(4) Dilute I volume of solution (2) to 10 volumes with
methanol (60""").

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underUnifonnity
of contentmay be used.
SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the two principal
peaks is at least 4.0.
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UMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater thanthe area of
the principal peak in the chromatogram obtained with
solution (2) (I %);

the sum of the areas of anysecondary peaks is not greater than
twice the area of the principal peak in the chromatogram
obtained with solution (2) (2%).

Disregard anypeak with an area less than the area of the
principal peakin the chromatogram obtained withsolution
(4) (0.1%).

Uniformity of content
Tablets containing less than 2 mg andlor less than 2% w/w
of Trihexyphenidyl Hydrochloride comply with the
requirements stated under Tabletsusing the following
method of analysis. Carry out the method for liquid
chromawgrapJry, Appendix III D, using the following
solutions.
(I) Add 5 mL of waterto one tablet and mix with the aid of
ultrasound for 5 minutes or until the tablet is dispersed.
Add 10 mLof methanol, shake for 15 minutes, dilute to
25 mL with methanol, mix and filter through a filter with a
maximwn poresize of 0.2 urn.
(2) 0.008% wlv of trihexyphenidyl hydroehloride BPGRS and
0.004% wlv of 3-piperidylpropiophenone hydroehloride BPGRS
in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 3.9 mm) packed
with octadecylsily/ silica gelfor chromawgrapJry (5 pm) (Resolve
CI8 is suitable).

(b) Use isocratic elutionand the mobile phase described
below.

(c) Use a flow rateof2 mLper minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 210 nm.

(I) Inject 20 pL of each solution.

MOBILE PHASE

0.2 volumes of triethylamine, 200 volumes of waterand
800 volumes of aceronitriJe) adjust the pH of the mixture to
4.0 with orthophosphoric acid.

SYSTEM SillTABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2)) the resolution between the two principal
peaks is at least 4.0.

DETERMINATION OF CONTENT

Calculate the contentof C2oH:uNO,HCI in each tabletusing
the declared content of C,oH31NO,HCI in m'hexypheni4Y1
hydrochloride BPGRS.

ASSAY
For tablets containing less than 2 mg and/or less than
2% w/w of lrihexyphenidyl hydrochloride
Use the average of the individual results determined in the
test forUniformity of content.
For tablets containing 2 mg or more and 2% tulw or
more of lrihexyphenidyl hydrochloride
Weigh and powder 20 tablets. Carry out the method for
liqmachromalOgrapJry, Appendix III D, using the following
solutions.
(I) Add 5 rnL of waterto a quantity of the powdered tablets
containing 5 mg of Trihexyphenidyl Hydrochloride and mix
with the aid of ultrasound for 5 minutes. Add 10 mL of
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methanol, shake for 15 minutes, dilute to 25 rnL with
methanol and filter through a filter with a maximum pore size
of 0.2 urn.
(2) 0.02% wlv of trihexyphenidy/ hydrochlon"de BPCRS and
0.0I% wlv of 3-piperi"dy/propiuphenone hydrochloride BPCRS in
the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underUniformity
of content may be used.

SYSTEM SUITABIUTY

The assay is not validunless, in the chromatogram obtained
with solution (2), the resolution between the two principal
peaks is at least 4.0.

DETERMINATION OF CONTENT

Calculate the content of C2oH3INO,HCI in the tablets using
the declared content of C,oH3INO,HCl in trihexyphenidyl
hydrochluride BPCRS.

Trimethoprim Oral Suspension
Action and use
Dihydrofolate reductase inhibitor; antibacterial.

DEFINITION
Trimethoprim Oral Suspension is a suspension of
Trimethoprim in a suitable flavoured vehicle.
The oralsuspension complies with the requirements statedunder
OralLiquids and wi,h the /oIIowing requirements.

Content of trlmethoprlm, Ct,.H.sN,O,
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromalQgraphy,
Appendix ill A, using the following solutions.
(I) Add 15 mL of O.IM sodium hydroxitk to a quantity of the
oral suspension containing 10 mg of Trimethoprim, extract
with 50 mL of d'-chloromethane and wash the dicWoromethane
extract with two Iu-mt, quantities ofO.OIM sodium hydroxide.
Retain the sodium hydroxide solutionsand repeatthe
extraction procedure with a further three 5Q-mL quantities of
dichloromethane, washing the extracts each time with the same
two IQ-mL quantities ofO.OIM sodium hydroxide. Evaporate
the combined dichloromethane extracts until about 2 mL
remains, transfer the residue to a IO-mL graduated flask with
the aid of dichloromethane, add sufficient dichloromethane to
produce 10 mL and mix well.
(2) 0.1 % wlv of ttimethopnm BPCRS in dichluromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coatingsilica gelGFZ54 .

(h) Use the mobile phase as described below.

(c) Apply 10 J1L of each solution.

<d) Develop the plate to 15 cm.

(e) Afterremoval of the plate, dry in airand examineunder
ultraviok, ligh' (254 nm). -

MOBILE PHASE

2 volumes of 13.5M ammonia, 8 volumes of methanol and
90 volumes of didlloromethane.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in position and colour to thatin the
chromatogram obtained withsolution (2).
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B. In the AsSay, the retention time of the principal peakin
the chromatogram obtainedwith solution (I) is the same as
that of the principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Acidity or a1kallnlty
pH, 6.5 to 7.5, Appendix V L.

ASSAY
Carry out the method for liquidchromatography,
Appendixill D, using the following solutions.
<I) Add 10 mL of meehanol and 10 mL of the mobile phase
to a weighed quantity of the oralsuspension containing
10 rng of Trimethoprim, mix with the aid of ultrasound for
5 minutes and add sufficient of themobilephaseto produce
50 mL, mix and IiIter.

(2) 0.02% wlv of trimethoptim BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

<a) Use a stainless steel column (25 cm x 4.6 mm) packed
with ()Cradecylsily/ silica gel/or chromatography (10 um}
(lichrosorb RP 18 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof I mL per minute.
(d) Use an ambientcolumn temperature.
<e) Use a detection wavelength of 260 run.

(0 Inject 20 ~L of each solution.

MOBILE PHASE

225 volumes of 0.003M tetrabulylammonium bromide in water,
225 volumes of a buffer solutionprepared as described below
and 550 volumes of methanol.
For the buffersolution dissolve 1.36 g of sodium acetate and
23.4 g of sodium dihydrogen urtltophosphate in 450 mL of
water, adjust the pH of the mixture, if necessary, to 5.0 with
O.IM glacial acetic acidor O.IM sodium hydroxide and add
sufficient water to produce 500 mL

DETERMINATION OF CONTENT

Determine the weight permLof the oral suspension,
Appendix V G, and calculate the content of Ct.JIlsN...0 3J

weight in volume, using the declared contentofCI-4HIsN",,03
in rrimethoprim BPCRS.

Trimethoprim Tablets
Action and use
Dihydrofolate reductase inhibitor; antibacterial.

DE~TION ,
Trimethoprim Tablets containTrimethoprim.

The tablets romply wilh the requirements stated under Tablets and
with the/lJilowing requirements.

Content of trimethoprim, C.,.HrsN",,03
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.1 g
of Trimethoprim with 10 mL of chiaro/ann, IiIter and
evaporate the filtrate to dryness. The infrared absorption
spectrum of the residue,Appendix Il A, is concordant with
the reference spectrum of trimethoprim (RS 354).

B. Shake a quantity of the powdered tablets containing 0.1 g
ofTrimethoprim with 60 mL ofO.IM hydrochlori< acidfor
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20 minutes, add sufficient O.IM hydrodlloric acid to produce
100 mL, filter and dilute 5 mL of the filtrate to 250 mL with
O.IM sodium hydroxide. The Ughl absorption of the resulting
solution, Appendix II B, in the range 230 to 350 om exhibits
a maximumonly at 287 run.

TESTS
Related substances
Carry out the method for liquid chromaU!graphy,
AppendixIIID, using the following solutions. For solution
(I) shake a quantity of the powdered tablets containing 0.2 g
ofTrimethoprim with 50 mL of the mobilephase, filter and
use the filtrate. For solution (2) dilute 1 volume of solution
(I) to 100 volumes with the mobile phase.

The chromatographic procedure may he carried out using
(a) a stainless steel column (25 em x 5 mm) packed with
actaderylsilyl silica gelfor chromatography (5 ~m) (Spherisorb
ODS 1 is suitable), (b) as the mobilephase with a flow rate
of 1.3 mL per minute a 0.14% wlv solution of sodium
perchlorate in methanol (60%) adjusted to pH 3.1 with
O.IM hydrochloric acidand (c) a detection wavelength of
280 om.

The column efficiency) determined using the peakdue to
trimethoprim in the chromatogram obtained with solution
(2), should be at least 8)000 theoretical platesper metre.
In the chromatogram obtained with solution (1) the area of
any secondary peak is not greater than0.1 times the area of
the principal peak in the chromatogram obtained with
solution (2) (0.1 %) and the sum of the areas of any such
peaks is not greater than 0.5 times me area of the principal
peak in the chromatogram obtained with solution (2) (0.5%).

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 0.1 g of Trimethoprim add 100 mL ofglacial
acetic acid, shake for 20 minutes,dilute to 200 mL with
glacial acetic acidand filter. To 5 mL of the filtrate add
15 mL of glacial acetic acid and dilute to 100 mL with water.
Measure the absorbanu of the resulting solution at the
maximumat 271 nm, Appendix IT B. Calculate the content
ofCl4HlsN403 taking 204 as the valueof A(I%, I cm) at
the maximum at 271 nm.

Trimipramine Tablets
Action and use
Monoamine reuptake inhibitor; tricyclic antidepressant.

DEFINITION
Trimipramine Tablets containTrimipramine Maleate. They
arecoated
The tablets comply with,the requirements stated underTablets and
with thefollowing requi~ems.

Content of trlrnipramine, C,oHuN,
92.5 to 107.5% of the stated amount.

IDENTIFICATION
Triturate a quantity of the powdered tablets containing the
equivalent of 0.25 g of trimipramine with 10 mL of
chloroform, filter and evaporate the filtrate [0 low volume.
Add ether until a turbidity is produced and allow to stand.
The infrared absorption spectrum, Appendix II A, of the
precipitate, afterrecrystallisation from autone, is concordant
with the reference spectrum of trimipramine maleate (RS 355).
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TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, usingsilica gel G as the coating substance
and a mixture of 0.7 volumeof 13.5M ammonia, 10 volumes
of ethanol (96%) and 90 volumesof toluene as the mobile
phase. Apply separately to the plate 5 1'1. of each of the
following solutionsprepared immediately before use.
For solution (1) shakea quantity of the powdered tablets
containing the equivalent orO.18 g oftrimipramine with
three 10 mL quantities of chloroform and filter. Evaporate the
combinedfiltrates to dryness and dissolve the residue in
10 mL of methanol. For solution (2) dilute I volume of
solution (1) to 200 volumeswith methanol. For solution (3)
dilute 2 volumesof solution (2) to 5 volumes with methanol.
Solution (4) contains 0,0125% wlv of iminadibenzyl in
methanol. Afterremoval of the plate,allowit to dry in air for
15 minutes and spray with a 0.5% w/vsolution of potassium
dichromate in sulfuric acid(20% vlv). Examine the plate
immediately. Any spot corresponding to iminodibenzyl in the
chromatogram obtainedwithsolution(1) is not more intense
than the spot in the chromatogram obtained with solution (4)
(0.7%, with reference to trimipramine). Any othersecondary
spot is not more intense thanthe spot in the chromatogram
obtained with solution (2) (0.5%) and not more than three
such spots aremore intense than the spot in the
chromatogram obtainedwith solution(3) (0.2%). Disregard
any spot remaining on the line of application.

ASSAY
Weigh and powder 20 tablets, Shake a quantity of the
powdercontaining the equivalent of 50 mg of trimipramine
with J90 mL of a mixture of equalvolumesof acetoninile and
water for 1 minute, mixwith the aid of ultrasound for
5 minutes, shake for 1 minuteandmix againwith the aid of
ultrasound for 5 minutes. Add sufficient of a mixture of
equal volumes of acetonitrile and waterto produce 200 ml.,
filter and dilute 10 mL of the filtrate to 100 mL with the
same solvent. Measure the absorbance of the resulting solution
at the maximum at 250 nm, Appendix II B. Calculate the
eontenr of C2oH,oN2taking 320 as the value of A(I%, I cm)
at the maximum at 250 om.

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amountof trimipramine.

Triprolidine Tablets
Action and use
HistamineHI receptor antagonist; antihistamine.

DEFINITION
Triprolidine Tablets contain Triprolidine Hydrochloride.

The tablets comply with the requirements staid under Tablets and
with thefollowing requirements.

Content of trlprolldlne hydrochloride, Cl~22N2,HC1,
H,O
90.0 to 110.0% of the stated amount.

IDEN11FICATION
A. Extract a quantity of the powdered tablets containing
10 mg ofTriprolidineHydrochloride with ether, filter, discard
the ether and dry the residue. Extract me residue with
chloroform and evaporate to dryness. Add 0.1 mL of ether, stir
and allow to evaporate. The infrared absorption SjJ«t1Um of the
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residue, Appendix II A, is concordant with the reference
spearum of triproJidine hydrochloride (RS 356).

B. In the test for Related substances, the principal spot in the
chromatogram obtained with solution (1) corresponds to that
in the chromatogram obtained with solution (4).

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix ill A, using a silica gel F 254 precoated plate
(Merck silica gel 60 F 254. plates are suitable) and a mixture of
equal volumes of butan-2-one and dimethylfonnamide as the
mobile phase. Apply separately to the plate 5 pL of each of
the following solutions. For solution (1) extract a quantity of
the powdered tablets containing 10 mg of Triprolidine
Hydrochloride with methanol, filter, evaporate to dryness and
dissolve the residue in 1 mL of methanol. Solution (2)
contains 0.020% wlv of Z-triprolidine hydrochloride BPCRS in
methanol: Solutions (3) and (4) contain 0.010% wlv and
1.0% wlv respectively of triprolidine hydrochloride BPCRS in
methanol. After removal of the plate, allow it to dry in air and
examine under ultraviolet light (254 nm). In the
chromatogram obtained with solution (1) any spot
corresponding to Z-lriprolidine is not more intense than the
spot in d).e chromatogram obtained with solution (2) and any
oilier secondary spot is not more intense than the spot in the
chromatogram obtained with solution (3).

ASSAY
Weigh and powder 20 tablets. To a quantity of the powder
containing 7.5 mg of Triprolidine Hydrochloride, add 15 mL
of water and 1 g of sodium chloride, shake for 2 to 3 minutes
and make alkaline with 5M sodium hydroxide. Extract with
four 20 mL quantities of etherand wash the combined
extracts with two 5 mL quantities of a mixture of equal
volumes of a saturated solution of sodium chloride and water.
Extract the ether solution with 20 mL ofO.IM hydrochloric
add, wash the ether with two 5 mL quantities of water and
add the washings to me acid extract. Heat on a water bath
for 30 minutes, cool and add sufficient water to produce
50 mL Dilute 10 mL to 100 mL with O.IM hydrochlonc (Kid
and measure the absorbance of the resulting solution at the
maximum at 290 nm, Appendix IT B. Calculate the content
of C19H22Nz,HCI,HzO taking 290 as the value of
A(l%, 1 cm) at the maximum at 290 nm.

Trisodium Edetate Infusion
Trisodium Edetate Injection; Trisodium Edetate Intravenous
Infusion

DEFINITION
Trisodium Bderare Infusion is a sterile solution conatining
trisodium edetate. It is prepared immediately by diluting
Trisodium Edetate Sterile Concentrate with a suitable diluent
in accordance with the manufacturer's instructions.

The injusum complies with the requirements statedunder
Parenteral Preparations and with thefollowing requirements.

LABELLING
The strength is stated as the amount of trisodium edetate in
a suitable dose-volume.

Tropicamide Preparations 111-1469

TRISODIUM EDETATE STERILE
CONCENTRATE
DEFINITION
Trisodium Edetate Sterile Concentrate is a sterile solution in
Water for Injections containing 20% wlv of trisodium edetate
prepared by the interaction of Disodium Edetate and Sodium
Hydroxide.
The concentrate complies with the requirements for Concentrates
for lnjecu·ons or Infusions stared underParenteral Preparations
and with thefollowing requirements.

Content of trisodium edetate, CloHnNlNa30S
19.0 to 21.0% wlv.

CHARACTERISTICS
A colourless solution.

IDENTIFICATION
A. Dilute 2.5 mL with 7.5 mL of waler and add 0.5 mL of a
10% wlv solution of calcium chloride; make alkaline to litmus
paperwith 5M ammonia and add 5 mL of a 2.5% wlv
solution of ammonium oxalate. No precipitate is produced.
B. Dilute 10 mL with 15 mL of water, add 2 mL of a
10% wlv solution of /ead(u) nitrate, shake and add 5 mL of
dilute potassium iodide solution; no yellow precipitate is
produced. Make alkaline to litmuspaperwith 5M ammonia
and add 5 mL of a 2.5% wlv solution of ammonium oxalate;
no precipitate is produced.
C. Evaporate to dryness and ignite. The residue yields the
reactions characteristic of sodiumsalts) Appendix VI.

TESTS
Acidity or alkalinity
pH, 7.0 to 8.0, Appendix V L.
Bacterial endotoxins
Carry out the testfur bacterial endotoxins, Appendix XIV C.
Ifnecessary dilute the infusion with waterBET to give a
solution containing 10 mg per mL (solution A).
The endotoxin limit concentration of solution A is less than
1.4 IU per mL

ASSAY
Dilute 10 mL to 100 mL with waterand use this solution to
titrate a mixture of 25 mL of O.05M magnesium sulfate VS and
IO mL of ammonia bufferpH 10.9 using mordant black 11
mixed nlrurareas indicator. Each mL of O.05M magnesium
sulfate VS is equivalent to 17.91 mg oftrisodiwn ederate,
CtoH13NzNa30S'

STORAGE
Trisodiwn Edetate Sterile Concentrate should be kept in
containers made from lead-free glass.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of trisodium edetate.

Tropicamide Eye Drops
Action and use
Anticholinergic.

DEFINmON
Tropicamide Eye Drops are a sterile solution ofTropicamide
in Purified Water.
The eye drops comply with the requirements stated underEye
Preparations and with the following requirements.

Content of tropicamJde, Cl1H2oN'202
95.0 to 110.0% of the stated amount.
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IDENflFlCATlON
A. Shakea volume of the eye drops containing 20 mg of
Tropicamide with 10 mL of chloroform, dry the chloroform
layer overanhydrous sodium sulfate, filter and evaporate me
filtrate to dryness. Dissolve the residue in the minimum
quantity of chloro/ann, add drop wise to finely powdered
potassium bromide, mix and dry at 60°. The infrared absorption
spectrum, Appendix II A, of the dispersion examined as a disc
is concordant with the reference spectrum of ttopicamide
(RS 357).

B. The light absorption, Appendix II B, in the range 230 to
350 run of the final solution obtained in the Assay exhibits a
maximum only at 254 om.

TESTS
Acidity
pH, 4.0 to 5.8, Appendix V L.

Related substances
Carry out the method for t/n"n-layer chromatography,
Appendix ill A, using sitka gel GF254 as the coating
substance and a mixture of I volumeof 135M ammonia,
10 volumesof methanol and 190 volumes of chloroform as the
mobile phase. Apply separately to the plate (1) a volume of
the eye drops containing 0.2 mg of Tropicamide, (2) the
same volume of a solution prepared by diluting 1 volume of
the eye drops to 200 volumes and (3) the samevolumeof a
solution prepared by diluting 1 volume of the eye drops to
500 volumes. After removal of the plate,allow it to dry in air
and examine under ultraviolet light (254 nm). Any secondary
spot in the chromatogram obtained withsolution (1) is not
moreintense than the spot' in the chromatogram obtained
withsolution (2) (0.5%) andnot more than one such spot is
more intense than the spot in the chromatogram obtained
with solution (3) (0.2%).

ASSAY
To a quantity containing 30 mg of Tropicamide add
sufficient water (0 produce 100 mL and mix. To 10 mL of
the resulting solution add 2 mL of a 10% wlvsolution of
anhydrous sodium carbonate and extract with four 20 mL
quantities of chloroform. Wash the combined chloroform
extracts with 25 mL ofa solution containing 0.0176% wlvof
disodium hydrogen orthophosphate and 0.243% wlv of sodium
dihydrogen O71hophosphate. Wash the aqueous layer with
10 mL of chloroform, combine the chloroform extracts and
shake with four 20 mL quantities of O.5M sulfuri< acid.
Combine the acidextracts and add sufficient O.5M sulfun·c
acid to produce 100 mL. Measure the absorbance of the
resulting solution at the maximum at 254 run,
Appendix II B. Calculate the content of C17H,oN,O, in the
eye drops taking 172 as the value of A( 1%, I em) at the
maximum at 254 om.
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Trospium Chloride Prolonged-release
Capsules
Prolonged-release Trospium Chloride Capsules
Trospium Chloride Prolonged-release Capsules from different
manufacturers, whilst complying with the requirements of the
monograph, are noc interchangeable unless otherwise justified and
authorised.

Action and use
Anticholinergic.

DEFINlTION
Trospium Chloride Prolonged-release Capsules contain
Trospium Chloride. They are formulated so that the
medicament is released overa period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Trospium Chloride. The dissolution
profile reflects the in viw performance which in tum is
compatible with the dosageschedule recommended by the
manufacturer.
The capsules ccmplywith therequirements statedunder Capsules
and with thefollqwing requirements.

Content of trospium chloride, CZSH30ClNOJ
95.0 to 105.0% of the statedamount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the foUowing solutions.
(1) To a quantity of the contents of the capsules containing
20 mg ofTrospium Chloride, add 20 mL of methanol.
Mix.with the aid of ultrasound for 10 minutes and filter
thtough a glass-fibre lilter paper (Whatman GF/C is
suitable).

(2) 0.1% w/v of trospium chloride BPGRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase described below.

(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate,dry in air and spray with
potassium iodobismtuhate soluu·on followed by 0.5% w/v sodium
nitrate. Examine in white light.

MOBILE PHASE

1 volume of h)'Cirochloric acid, 4 volumes of glacial acetic acid
and 9 volumes of acetonitrile.

CONFIRi\iATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to thatin the chromatogram
obtained with solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the sameretention time as the
principal peakin the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix III D, usingthe following solutions in the mobile
phase.

-~
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(1) Shake a quantity of the powdered capsules content
containing 60 mg of Trospium Chloride with 80 mL of the
mobile phase. Dilute to 100 ml., filter through a 0.45-~m

PTFE filter and use the filtrate.

(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.01% wlv of trospium chloride impurity standard BPCRS.
(4) Dilute I volume of solution (2) 10 10 volumes.

CHROlvlATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped OClyisilyl silica gelfor chromatagraphy (5 urn)
(lichrospher RP8-select B is suitable). .

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 215 run.

(/) Inject 20 ~L of each solution.

(g) For solution (1), allow me chromatography to proceed
for twice the retention time of trospium chloride.

MOBILE PHASE

1 volume of triethylamine) 3 volumes of orthophosplwric add,
300 volumes of acelOnitn1e Rl and 700 volumes of water.
When the chromatograms are recorded under the prescribed
conditions the retention times relative to trospium chloride
(retention time, about 12.0 minutes) are: impurity B, about
0.8 and impurity A, about 1.9.

SYSTEM SUITABILITY

The test is not valid uriless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity Band trospium chloride is at least 3.0.

LIMITS

In the chromatogram obtained with solution (1):

Identify any peak corresponding to impurity A using solution
(3) and multiply the area of this peak by a correction factor
of 0.6.

the area of any peak corresponding to impurity A is not
greater than 0.6 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%);

the area of any peak corresponding to impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than
0,2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.1%);

the sum of the areas of any other secondary peaks is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.05%).

ASSAY
Weigh and powder the contents of 20 capsules. Carry out the
method for liquidchromatography, Appendix ill D, using the
following solutions in the mobile phase.

(1) To a quantity of the powdered mixed contents of
20 capsules containing 50 mg of Trospium Chloride, add
80 mL of the mobile phase. Mix with the aid of ultrasound
for 15 minutes. Dilute 10 100 mL and filter through a 0.45
urn PTFE filter. Dilute 1 volume to 5 volumes.

(2) 0.01 % w/v of rrospium chloride BPCRS.

Trospium Chloride Preparations 111-1471

(3) 0.0 I% w/v.of tnnpium chloride impmiry standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used with a flow rate of 1.5 mL per
minute.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity Band trospium chloride is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of C25H30ClN03 in the capsules using
the declared content of C2jH30ClN03 in trospium
chloride BPCRS.

IMPURITIES
.The impurities limited by the requirements of this
monograph include impurities A and B listed in the
monograph for Trospium Chloride.

Trospium Chloride Tablets
Action and use
Antkhollnergic.

DEFINITION
Trospium Chloride Tablets contain Trospium Chloride.

The tablets comply with the requirements suuedunder Tablets and
with thefollowing requirements.

Content of trospium chloride, CUH30CINOJ
95.0 to 105.0% of the stated amount.

IDENI1FICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions.

(1) To a quantity of the powdered tablets containing 20 mg
of Trospium Chloride add 20 mL of me/hanoi. Mix with the
aid of ultrasound and filter through a glass-fibre filler
(Whatman GF/C is suitable).

(2) 0.1 % wlv of rrospium chloride BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel 60 plates are
suitable).

(h) Use the mobile phase described below.

(e) Apply 10~ of each solution.

(d) Develop the plate 10 15 cm.

(e) After removal of the plate, dry in air and spray with
potassium iodobismuthate solution followed by 0.5% wlv sodium
nitrate. Examine in white light.

MOBILE PHASE

1 volume of hydrochlork acid) 4 volumes of glacial acetic add
and 9 volwnes of cuetom·trile.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds to that in the chromatogram
obtained with solution (2). .

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).
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TESTS
Dissolution
Comply with the requirements in the dissoiulUm test jor tablers
and capsules, Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2 , rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of O.IM hydrodJloric acid, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liqmiJ chromaragraphy,
Appendix ill D, using the following solutions prepared in the
dissolution medium.
(1) After 45 minuteswithdraw a sample of the medium,filter
and dilute the filtrate with sufficient dissolution medium, if
necessary, to give a solution expected to contain 0.002% wlv
of T rospium Chloride.

(2) 0.002% w/v of trospium chloride BPCRS.
(3) 0.01% w/v oftrospium chloride impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mrn) packed
with end-capped oety/silyl silica gelfor chromalogrophy (5 urn)
(Uchrospher RPS-Select B is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(e) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of215 nrn.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

1 volume of lriethylamine~ 3 volumesof ortJwphosphoric acid.
300 volumes of aceranilrile Rl and 700 volumes of water.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3)J the resolution between the peaks due to
impurity Band trospium chloride is at least3.0.

DETERMINATION OF CONTENT

Calculate the total content of C25H30CIN03, in the medium
from the chromatograms obtained and usingthe declared
content of C2,H3.ClN03 in trospium chIoricle BPCRS.

LIMITS

The amountof Trospiurn Chloride released is not less than
75% (Q) of the stated amount.

Related substances
Carry out the method for liquidchromoragraphy,
Appendix III D J using the following solutions prepared in the
mobilephase.
(I) Shake a quantity of the powdered tablets containing
60 mg of Trospium Chloride with SOmL of the mobile
phase. Dilute to 100 mL, filter through a 0.45-~m PTFE
filter and use the filtrate.
(2) Dilute 1 volume of solution (I) to 200 volumes.

(3) 0.01 % wlv of trospium chloride impurity standard BPCRS.
(4) Dilute 1 volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

The Chromatographic conditions described under Dissolution
maybe used with a flowrateof 1.0 mLperminute.
When the chromatograms arerecorded under the prescribed
conditions the retention times relative to trospium chloride
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(retention time;about 12.0 minutes) are: impurity BJ about
0.8 and impurity AJ about 1.9.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3) and the chromatagram supplied with
ITOspium chloride impurity standard BPCRS, the resolution
between the peaks due to impurity Band trospium chloride
is at least 5.0.

LIMITS

In the chromatogram obtained with solution (1):

Identify any peakcorresponding to impurity A usingsolution
(3) and multiply the area of this peak by a correction factor
of 0.6.

the area of anypeakcorresponding to impurity A is not
greater than 0.6 times the area of the principal peak in me
chromatogram obtained with solution (2) (0.3%),

the area of any peak corresponding to impurity B is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than
0.2 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.1 %);

the sum of the areas of any other seamdary peaks is not
greater than0.4 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.2%).

Disregard any peakwithan area less than the area of the
principal peakin the chromatogram obtained with solution
(4) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatogrophy, Appendix ill D, using the following
solutions prepared in the mobilephase.
(I) To a quantity of the powdered tablets containing 50 mg
of Trospium Chloride, add SOmL of the mobile phase.
Mix with the aid of ultrasound for 15 minutes. Dilute to
100 mL and filter through a 0.45-~ PTFE filter. Dilute
1 volume to 5 volumes.
(2) 0.01% wlv of trospium ch/Qric/e BPCRS.
(3) 0.01% wlv of uospium chloride impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Dissolution
may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution(3), the resoluMn between the peaks due to
impurity B and trospium chloride is at least 3.0.

DETERMINATION OF CONTENT

Calculate the contentof C25H30CIN03 in the tablets using'
the declared contentof C25H30ClN03 ih. It'Orpium
ch/Qricle BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities A and B listed in the
monograph forTrospium Chloride..
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Urofollitropin Injection
Action and use
Follicle-stimulating hormone.

DEFINITION
Urofollitropin Injection is a sterile solution of UrofoUitropin
in Sodium Chloride Infusion. It is prepared by dissolving
UrofoUitropin for Injection in the requisite amount of
Sodiwn Chloride Infusion immediately before use,

The injtxtion complies with the requirements statedunder
Parenteral Preparations,

STORAGE
UrofoUitropin Injection should be used immediately after
preparation.

UROFOLLITROPIN FOR INJECTION
DEFINITION
Urofollitropin for Injection is a sterile material consisting of
UrofoUitropin with or without excipienrs. It is supplied in a
sealed container.

The contents of the sealed container comply with the requirements
for Powders for lnjeet;ons or lnjusions statedunderParenteral
Preparations and with thefollowing requirements.

Potency
The estimated potency is not less than 80% and not more
than 125% of the stated potency.

the difference in the emf. in mV, obtained wilh
the two solutions,
me responseslope in mV per decade,
the concentration of ammonia in solution (1)
as % wlv.
the concentration of standard added ammonia
in solution (2) as % wlv (this is 0.0129 times
the concentration of ammonium sulfate in
solution A as % w!v), namely 0.000451% wfv.

•
C,

where

ASSAY
Shake a quantity containing 42 mg of Urea with 150 mL of
hot waterfor 20 minutes, allow to cool and dilute to 500 mL
with water, Filter through a fine glass microfibre filter paper
(Whatman GF/C is suitable), transfer 1 mL of the filtrate to
a 100 mL graduated flask, add 2 mL of a 0.1 % wlv
suspension of urease-aaive meal, stopper the flask and allow
to stand for 15 minutes at 37°. Immediately add 25 mL of a
solution containing 12 g of sodium salitylar.e and 0.24 g of
sodium niuoprusside in 200 mL and 25 mL of a solution
prepared by diluting a volume of sodium hypochlon'te solution
containing the equivalent of 0.66 g of available chlorine with
0.2M sodiumhydroxide to 1000 mL Mix well, allow to stand
at 370 for 5 minutes and dilute to 100 mL with water,
Measure the absorbance of the resulting solution at the
maximum at 665 run, Appendix II B, using in the reference
cell a solution prepared in the same manner but using 1 mL
of water in place of 1 mL of the filtrate. Repeat the operation
using 42 mg of urta BPCRS in place of the cream being
examined. Calculate the content of CHtN20 from the
absorbances obtained using the declared content of CUtN20
in urea BPCRS.

STORAGE
Urea Cream should be stored in accordance with the
manufacturer's instructions,

Urea Cream
DEFINITION
Urea Cream contains Urea in a suitable basis.

The cream romp/itswith the requirements statedunder Topical
Semi-solidPreparations ond wilh thefollowing requirements.

Content of urea, CH..NzO
90.0 to 110.0% of the stated amount,

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using a silica gel precoared plate (Merck
silica gel 60 plates are suitable). Apply separately to the plate
10 J.lL of each of the following solutions. For solution (1)
disperse with heating a quantity of the cream containing
50 mg of Urea in 1 mL of water,cool, add 4 mL of acetone)
mix and filter. For solution (2) dissolve 50 mg of urea in
1 mL of waterand add 4 mL of acetone. Solution (3) is a
mixture of equal volumes of solutions (I) and (2). For the
first development use 2,2,4-trimethy/pemane as the mobile
phase. Remove the plate and allow it to dry in air. For the
second development use as the mobile phase a mixture of
99 volumes of absolute ethanol and 1 volume of
135M ammonia, After removal of the plate, allow it to dry in
air and spray with a solution containing 0.5% wlv of
4-dimelhylaminobenzaldehy<k and 0.5% vlv of su!furic acid in
absolute ethanol. The principal spot in the chromatogram
obtained with solution (1) corresponds to that in the
cluomatogram obtained with solution (2). The test is not
valid unless the chromatogram obtained with solution (3)
shows a single, compact principal spot.

B. To a quantity containing 0.1 g of Urea add 50 mL of
water and heat until dispersed, cool in ice and filter through
glass wool. Adjust the pH of the filtrate, which may not be
clear) to between 6.0 and 7.0 using O.IM hydrochlon·c acidor
O.IM sodium hydroxide as necessary. To 5 mL add 5 mL of a
0.1 % w/v suspension of urtase-<Ulitle meal and allow to stand
for 30 minutes in a stoppered flask at 370

, When the
resulting solution is heated in a water bath, a vapour is
produced that rums moist red litmuspaper blue.

TESTS
Ammonia
Not more than 2.0% with respect to the content of urea,
CH,N20 (determined in the Assay) when determined by the
following method. Prepare a 0.035% wJv solution of
ammonium sulfatein 1Msulfuric acid (solution A). Carry out
the method for ion-selective potentWmetry, Appendix vm E,
using an ammonia-selective electrode. Determine the
response slope of the electrode using standard ammonia
solutions and measure the emf in the following solutions.
For solution (1) shake a quantity of the cream (w, g)
containing 40 mg ofUrea with 5 mL of 1M sulfuric acid to
disperse, warming ifnecessary, add 10 mL of 2,2,4
rn·methylpentane, shake for 2 minutes and centrifuge. Dilute
3 mL of the aqueous layer to 50 mL with waterand to
20 mL of the resulting solution add 4 mL of 1M sodium
hydroxide, Prepare solution (2) in the same manner but
shaking a quantity of the cream (tc:! g) containing 40 mg of.
Urea with 5 mL of solution A in place of 5 mL of 1M sulfunc
acid.
Calculate C1 and hence the concentration of ammonia in the
cream from the expression:

t.E = a 10g(w,lwl + G,IG,)
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CHARACTEIDSTICS
An almost white or slightly yellow powder.

IDENTIFICATION
Causes enlargement of the ovaries of immature female rats
when administered as directed in the Assay.

TESTS
Acidity or a1kallnlty
Dissolve the contentsof the sealedcontainer in 3 mL of
water(solution A). The pH is 6.0 to 8.0, Appendix V L.

Clarity and colour of solution
Solution A is clear, Appendix IV A, and cdourless,
Appendix IV B, Method 1.

Residua11uteinising activity
Complywith the test described under Urofollitropin.

Water
Complywith the test described underUrofollitropin.

Bacterial endotoxlns
Carry out the USl for bacterial endotoxins, Appendix XIV C,
using Method C. Dissolve the contentsof the sealed
container in water BET lO give a solution containing 75 IU of
urofollitropin per mL(solutionA). The endotoxin limit
concentration of solutionA is 30 IV of endotoxinpermL.
Carry out the test using a suitable dilution of solution A as
described under Method C.

ASSAY
Carry out the Assay described underUrofollitropin.
The fiducial limits of error arenot less than 64% and not
more than 156% of the stated potency.

STORAGE
The sealedcontainer should be protected from light

LABELLING
The label of the sealedcontainer states the number of Il.I
(Units) of follicle-stimulating hormone activity contained in
it.

Ursodeoxycholic Acid Capsules
Action and use
Bile acid; treatment of gallstones.

DEFINITION
Ursodeoxycholic Acid Capsules contain Ursodeoxycholic
Acid.

The capsules comply with the requirements statedunder Capsules
and with .hefollowing requirements.

Content of ursodeoxycholic acid, CzJ{.oO"
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Extract a quantity of the contentsof the capsules
containing 0.1 g ofUrsodeoxycholic Acid with 10 rnL of
ethanol (96%), centrifuge and evaporate the supernatant
liquid to dryness in a stream of nitrogen in a water bath at
room temperature. Dry the residue at room temperature at a
pressure of 0.7 kPa for 2 hours. The infrared absorption
spearum, Appendix n A, of the driedresidue is concordant
with the reference spectrum of ursodeoxycholic acid (RS 402).

B. In the Assay, the chromatogram obtained with solution
(l) shows a peakwith the same retention time as the
principal peakin the chromatogram obtainedwith
solution (2).
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TESTS
Dissolution
Comply with the requirements for Monographs of the British
Pharmacopoeia In the dissolution testfor tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 75 revolutions
per minute.

(b) Use 900 rnL of phosphate buffer of pH 7.5, prepared
using equal volumes of 0.05M potassium dihydrogen
orthophosphate and 0.05M disodium hydrogen orthophosphate,
and adjusting the pH to 7.5 using 1M sodium hydroxide, at a
temperature of 37°, as the medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(1) After 45 minutes withdraw a sample of the mediumand
filter. Dilute, if necessary, with sufficient dissolution medium
to produce a solution expectedto contain0.028% wlv of
Ursodeoxycholic Acid.

(2) Add 0.7 rnL ofO.IM sodium hydroxide to 28 mg of
ursodeoxychalic acid BPCRS and add sufficient dissolution
medium to produce 100 ml., mix with r.he aid of ultrasound
for 20 minutes and leave to cool at room temperature.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Assay may
be used with an injection volumeof 250 JlL

DETERi\UNATION OF CONTENT

Calculate me total content of ursodeoxycholic acid,
C2Ji400'h in the medium from the chromatograms obtained
and using the declared contentof C2..H400" in
ursadeoxychalic acid BPCRS.

Related substances
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions in SolventA.
Solvent A 20 volumes of methanol and 80 volumes of the
mobile phase.
(1) Add a quantity of the contentsof the capsules containing
250 mg of Ursodeoxycholic Acid to 15 mL of Solvent A and
mix with the aid of ultrasound for 15 minutes. Dilute to
50 rnL and filter (0.45-~m PVOF filter is suitable).

(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.5% wlv of ursodeoxycholic acid impurity standard BPCRS
and 0.0055% wlv of chenodeoxycholic acidBPCRS
(impurity A).

(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 2.1 nun) packed
with ocuukcylsilyl silic4 gelfor chromalography (3 ~m)

(Uptisphere HDO CI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 0.6 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a refractive indexdetector.
(f) Inject 8 J1L of each solution.

(g) For solution (I), allow the chromatography to proceed
for 5 times the retention time of ursodeoxycholic acid.

www.webofpharma.com



2022

MOBILE PHASE

25 volumes of acetonitrile, 34 volumes of methanol and
47 volumes of a solution prepared by dissolving 0.8 g of
sodium dihydrogen orthophosphate dihydrate in 1000 mL of
warer and adjusting me pH to 3.0 with orthophosphorU add.
When the chromatograms are recorded under the prescribed
conditions the retention time relative to ursodeoxycholic acid
(retention time, about 5 minutes} are: 7-ketolithocholic acid
(impurity F), about 1.3 and chenodeoxycholic acid,
about 2.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to

ursodeoxycholic acid and 7-ketolithocholic acid is
at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakscorresponding to chenodeoxycholic
acid is not greater than 3 times the area of the principal peak
in the chromatogram obtained withsolution (2) (1.5%);

the area of any othersecondary peak is not greater than the
area of lh~ principal peakin the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of any secondary peak is not greater than
4.2 times the area of the principal peakin me chromatogram
obtained with solution (2) (2.1%).

Disregard anypeak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.05%). .

ASSAY
Weigh a quantity of the mixed contentsof 20 capsules. Carry
out the method for liquid chromalography, Appendix ill D,
using the following solutions.
(1) To a quantity of the mixed contentsof the capsules
containing 0.125 g of'Ursodeoxycholic Acid add 15 mL of
methanol, mix with the aid of ultrasound for 10 minutes and
dilute to 50 mL with the mobile phase.

(2) Dissolve 50 mg of ursodeoxycholi< acid BPCRS in 2 mL of
methanol with the aid of ultrasound for 10 minutes and dilute
to 20 mL with the mobile pbase.

CHROl\olATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octodecylsilyl silica gelfor chromatography (4 JlIIl)
(Superspher 100 RP 18E is suitable).

(b) Use isocratic elutionand the mobile phase described
below.

(c) Use a flow rate of 1.5 mL per minute,

(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 210 nm.

(I) Inject 30 ~L of eacb solution.

MOBILE PHASE

To 40 volumes of acetoninile RI add 60 volumes of
O.OOIM POtassr~uni dihydrogen orthophosphate, allow to
equilibrate to room temperature, adjust to pH 2.0 with
orthophosphoric acid (85%) and filter.

DETERMINATION OF CONTENT

Calculate the contentof C24.H400" using the declared
content of C2.H.oO. in ursodeoxycholi< acid BPCRS.

Ursodeoxycholic Acid Preparations 111-1475

IMPURITIES
The impurities limited by the requirements of this
monograph include A, D, E andF listed under
Ursodeoxycholic Acid and the following:

OH

o

o

I. 3,7,12-trioxo-(5P)-cholan-24-oic acid (dehydrocholic
acid).

Ursodeoxycholic Acid Oral Suspension
Action and use
Bile acid; treatment of gallstones.

DEFINITION
Ursodeoxycholic Acid Oral Suspension is a suspension of
Ursodeoxycholic Acid in a suitable vehicle.
The oralsuspension complies with lhe requirements statedunder
OralLiquids and with thefollowing requirements.

Content of ursodeoxycbollc acid, C2M.1004
95.0 to 105.0% of the stated amount.

Shake the oralsuspension vigorously be/ore carrying out the
following tests.

IDENTIFICATION
A. Weigh a quantity of the oral suspension containing 50 mg
of Ursodeoxycholic Acid into a test tube, add 5 mL of
sulfUric acidand allow to dissolve. Add 0.5 mLfcnmaldehyde
solution, allowto stand for 5 minutes and add 25 mL water.
The suspension obtained is greyish-blue.
B. In the Assay, the chromatogram obtained with solution
(1) shows a peakwith the same retention time as the
principal peakin the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 3.8 to 5.2, Appendix V L

Related substances
Carry out the methodfor liquid chromalOgraphy,
Appendix ill D, using the following solutions in SolventA.
Solvent A 20 volumes of methanol and 80 volumes of mobile
pbase.

(1) Add a quantity of the oral suspension containing 250 mg
ofUrsodeoxycholic Acid to 15 mL of Solvent A and mix
with the aid of ultrasound for 15 minutes. Dilute to 50 mL
and filter (0.45-~m PVDF filter is suitable).

(2) Dilute 1 volume of solution (I) to 100 volumes.

(3) 0.5% wlv of ursodeoxycholi< acid impuri.y standard BPCRS
and 0.0055% wlv of chenodeoxycholic acidBPCRS
(impurity A).

(4) Dilute 1 volume of solution (2) to 10 volumes.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 em x 2.1 mm) packed
with octadecylsilyf silica gelfor chromalOgraphy (3 pm)
(Uptisphere HDO CI8 is suitable).

(b) Use isocratic elutionand the mobile phase described
below.
(c) Use a flow rate of 0.6 mL per minute.

(d) Use a column temperature of 40°.

(e) Use a refractive index detector.

(I) Inject 8 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for5 times the retention timeof ursodeoxycholic add.

MOBILE PHASE

25 volumes of aceuminile, 34 volumes of methanol and
47 volumes of a solution prepared by dissolving 0.8 g of
sodium dihydrogen orthophosphate dihydrate in 1000 mL of
waterand adjusting the pH to 3.0 with orthophosphoric acid.
When the chromatograms arerecorded under the prescribed
conditions the retention timerelative to ursodeoxycholic acid
(retention time, about5 minutes) are: 7-ketolilhocholic acid
(impurity F), about 1.3 and chenodeoxycholic acid,
about 2.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution(3), the resolution between the peaks due to
ursodeoxycholic acidand 7-ketolithocholic acid is
at least2.0.

UMITS

In the chromatogram obtained with solution (1):

the area of anypeaks corresponding to chenodeoxycholic
acid is not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%);

the area of anyotherseamdary peak is not greater than
0.2 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.2%);

the sum of the areas of anyothersecondary peaks is not
greater than the area of the principal peakin the
chromatogram obtained with solution (2) (1.0%).

Disregard any peak withan area less than the area of the
principal peak in the chromatogram obtained with solution
(4) (0.1%).

ASSAY
Carry out the method for liquidchromalOgraphy,
Appendix III D, using the foUowing solutions in Solvent A,
as described underRelated substances.
(I) Add a weighed quantity of the oral suspension containing
250 mg of Ursodeoxycholic Acid to 15 mL of Solvent A and
mixwith the aid of ultrasound for 15 minutes. Dilute to
50 mL and filter (0.45-~m PVDP filter is suitable).

(2) 0.5% wlv of ursodeaxycholic acidBPCRS.
(3) 0.5% wlv ofursodeoxycholic acid impurity seandard BPCRS.

CHROMATOGRAPHI~ CONDITIONS

The conditions described underRelated substances maybe
used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
ursodeoxycholic acidand 7-ketolithocholic acid is
at least2.0.
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DETERMINATION OF CONTENT

Determine me weight per mL of the oral suspension,
Appendix V G, and calculate the contentof CZ4H4004,
weight in volume, usingme declared contentof C24H4004 in
ursodeoxycholic acid BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include A, D, E and F listed under
Ursodeoxycholic Acid and the following:

OH

o

o

I. 3,7,I2-trioxo-(5~)-cholan-24-oic acid (dehydrocholic
acid).

Ursodeoxycholic Acid Tablets
Action and use
Bile acid; treatment of gallstones.

DEFINITION
Ursodeoxycholic AcidTablets contain Ursodeoxycholic Acid.
They maybe coated.
The tablets comply with therequiremenrs stated under Tablets and
with the following requirements.

Content ofursodeoxychollc acid, C~004
92.5 to 107.5% of the stated amount.

IDENTIFICATION
A. Extract a quantity of the powdered tablets containing
0.1 g of Ursodeoxycholic Acid with 10 mL of ethanol (96%),
centrifuge and evaporate the supernatant liquid to dryness in
a stream of nitrogen in a water bathat roomtemperature.
Dry the residue at room temperature at a pressure of 0.7 kPa
for2 hours. The infrared absorption spectrum, Appendix ITA,
of the dried residue is concordant with the reference spectrum
of ursodeoxycholic acid (RS 402).

B. In the Assay, the chromatogram obtained withsolution
(1) showsa peakwiththe sameretention time as the
principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the requirements forMonographs of the British
Pharmacopoeia in the dissolution USI for tablets and capsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 100 revolutions
perminute.
(b) Use 900 mL of phosphate buffer as the dissolution
medium, prepared using0.68% wlv potassium dihydrogen
orthophosphate adjusted to pH 8.0 using 2M sodium hydroxide
at a temperature of 370

•
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PROCEDURE

Carry out me method for liquid chromatography,
Appendix III D, using me following solutions.

(1) After 45 minuteswithdraw a sample of the dissolution
medium and filter. Dilute with dissolution medium) if
necessary, to produce a solution containing 0.017% wlv of
Ursodeoxycholic Acid.
(2) Dissolve 17 mg of ursodeoxycholi< acidBPCRS in I mL of
ethanol (96%) and dilute to 100 mL with the dissolution
medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 ern x 4.6 mm) packed
with oCladuylsi1yl silica gelfor chromawgraphy (5 urn)
(Spherisorb ODS is suitable), fittedwith a stainless steel
guard columnpacked with me same material (Lichrospher
JOO-RP 18E is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rate of 2 mL per minute.

(d) Use a column temperature of 40DC for both columns.

(e) Use a detection wavelength of 210 om.

(1) Inject 200 ~L of each solution.

MOBILE PHASE

280 volumes of acetonitrile Rl and 720 volumes of a 0.05M
phosphate buffer prepared by dissolving 6.81 g of pouusium
dihydrogen orthophosphate in 1000 mL of water and adjusting
the pH to 6.5 with 2M sodium hydroxide.

DETERMINATiON OF CONTENT

Calculate the total content of ursodeoxycholic acid,
C24H4004, in the medium using the declared contentof
C24H400.. in ursodeoxycholic acid BPCRS.

Related substances
Carry out the method for liquid chromatographYJ
Appendix III D J using the following solutions in SolventA.

So/vent A 20 volumes of methanol and 80 volumes of the
mobilephase.
(I) Add a quantity of the tablets containing 250 mg of
Ursodecxychclic Acid to 15 mL of Solvent A and mix with
the aid of ultrasound for 15 minutes. Dilute to 50 mL and
lilter (0.45-~m PVDF filter is suitable).

(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.5% wlv of ursodeoxycholi< acid impuniystandard BPCRS
and 0.0055% wlv of chenodeoxycholic acid BPCRS
(impurity A).

(4) Dilute I volume of solution (2) to 10 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 2.1 rom) packed
with oaadecylsilyl silica gelfor chromawgraphy (3 um)
(Uptisphere HDO CI8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof 0.6 mL perminute,
(d) Use a column temperature of 40°.

(e) Use a refractive index detector.
(1) Inject 8 ~L of each solution.

(g) Allowthe chromatography to proceed for 5 times the
retention time of ursodeoxychoJic acid.

MOBILE PHASE

25 volumes of aceumiuile, 34 volumes of methanol and
47 volumes of a solution prepared by dissolving 0.8 g of
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sodium dihydrogen onhophosphare dihydrate in 1000 mL of
waterand adjusting the pH to 3.0 with onhophosphori< acid.
When the chromatograms are recorded under the prescribed
conditions the retention times relative to ursodeoxycholic
acid (rerenrlon time, about5 minutes) are: 7-ketolithocholic
acid (impurity F)Jabout 1.3 and chenodeoxycholic acid,
about 2.8.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3)J the resolution between thepeaks due to
ursodeoxycholic acid and7-ketolithocholic acid is
at least 2.0.

LIMITS

In the chromatogram obtained with solution (1):
the area of the peakdue to chenodeoxycholic acid is not
greater than 3 times the area of the principal peak in the
chromatogram obtained withsolution (2) (1.5%)j
the area of any othersecondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (2) (0.5%);

the sum of the areas of anysecondary peak is not greater than
4.2 times the area of the principal peakin the chromatogram
obtained with solution (2) (2.1 %).

Disregard anypeak with an area less than the area of the
principal peak in thechromatogram obtained withsolution
(4) (0.05%).

ASSAY
Weigh and powdec 20 tablets. Carry out the method for
IUjuid chromatography, Appendix ill D using the following
solutions in SolventB.
Solvent B Prepare a solution containing 535 mL of waterJ

6.0 g of sodium dihydrogen onhophosphate dihydrate, 2.0 g of
disodium hydrogen orthophosphate dihydrate, 65 mL of
tetraburylammonium hydroxide solution and 400 mL of
aceumitri/e Rl,

(I) Mix a quantity of the powdered tablets containing 0.3 g
of Ursodeoxycholic Acid with 20 mL of solvent B with the
aid of ultrasound for 15 minutes, shake intermittently and
filter, if necessary.
(2) 1.5% wlv of ursodeoxychol~acidBPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 rom) packed
with OCIade<y/si/yi silica gelfor chromawgraphy (5 urn)
(Spherisocb ODS I is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 1.5 mLper minute.
(d) Use a column temperature of 50°.

(e) Use a detection wavelength of210 run.

(1) Inject I0 ~L of each solution.

(g) Allow the cbsomatogeaphy to proceed foe twice the
retention time of ursodeoxychoJic acid.

MOBILE PHASE

500 volumesof autom·tri/e Rl and 500 volumes of asolution
containing 1.2% wlv of sodium dihydrogen orthophosphate
dihydrate, 0.4% wlv of disodium hydrogen orthophosphate
dihydrate and 1.08% wlv of ,ewOOlylammonium hydrogen
sulfate in water.

www.webofpharma.com



111-1478 Valaciclovir Preparations

DETERMINATION OF CONTENT

Calculate the content of C24H4004 in the tablets using the
declared content of C24H..t.004 in ursodeoxycholic acidBPCRS.

IMPURITIES
The impurities limited bythe requirements of this
monograph include A, D J E and F listed under
Ursodeoxycholic Acid and the following:

OH

o

o

I. 3,7,I2-nioxo-(5p)-cholan-24-oic acid
(dehydrocholic acid).

Valaciclovir Tablets
Action and use
Purine nucleoside analogue; antiviral (herpesviruses).

DEFINITION
Valaciclovir Tablets contain Valaciclovir Hydrochloride or
VaIaciclovir Hydrochloride-Hydrate.

The tablets """ply WJih the requirements staud under Tablets and
with thefollowing requirements.

Content ofvalaciclovir, CUH2oN604
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing the
equivalent of 50 mg ofvalaciclovir with 20 mL of methanol,
filter (Whatman GF/C is suitable), evaporate the filtrate and
dry the residue at 60· for 1 hour. The infrared ab,orplion
spectrum of the residue,Appendix Il A, is concordant with
the reference spectrum ofValaciclovir Hydrochloride (RS 481).

TESTS
Dissolution
Comply with the diMolulion testfor tablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of O. 1Mhydrochloric acid, at a temperature of
37°, as me medium.

PROCEDURE

Carry out the method for liJIuid chromawgraphy,
Appendix ill D, using the following solutions.
(I) After 45 minutes withdraw a 10-mL sample of the
medium and filter using a 0.45-J.lm filter. Dilute with
sufficient O.lMhydrochlorit add, if necessary, to containthe
equivalent of 0.00278% wlv ofvalaciclovir.
(2) 0.0031 % wlv of valacidovir hydrochloride BPCRS in the
dissolution medium.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 cm x 4.6 mm) packed
with ocladecylsiIyI silica gelfor chromawgraphy (5 urn).
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(b) Use isoeratic elution and the mobilephase described
below.
(c) Use a flowrateof 2 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

5 volumes of auwnitrile and 95 volumesof 0.1% v/v
orthophosphon'c acid in water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution(2), the symmetry factor is not greater than 2.

DETERMINATION OF CONTENT

Calculate the contentof CnH20N604. in the medium using
thedeclared contentof C13H2oN604 in valaciclovir
hydrothloride BPCRS.

LIMITS

The amount of valaciclovir released is not less than75% (Q)
of the stated amount.

Related substances
Carry out the method for liJIuid chromatography,
Appendix ill DJ usingthe following solutions.
SoIwnt A 0.1% v/v of orthophospho,u acid in water.

(I) Shake a quantity of the powdered tablets containing the
equivalent of 2.5 g of valaciclovir in 600 mL of
O.IM hydrochloric acidwith the aid of ultrasound for
10 minutes. Allow to cool and dilute to 1000 mL with
O.IM hydro<hloric acid. Dilute 4 mL of the resulting solution
to 100 mLwith solventAJ mix, filter through a 0.45-J.1m
glass fibre filter (Whannan Uniprepis suitable) and use the
filtrate.
(2) Dilute I volume of solution (I) to 100 volumes.

(3) Dilute I volume of solution (2) to 10 volumes.

(4) Mix, with the aid of ultrasound 10 mL of a solution
containing 0.004% wlv of acicbM"r BPCRS in O.IM
hydrochloric acid with 300 mL ofa 0.0166% wlv solution of
valaciclovir hydrochloride BPCRS in solvent A and dilute to
500 mL with solvent A.

(5) 0.01 % wlv of valacidovir impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.0 mm) packed
with silkageljor chromarography, crown ether (5 urn) (Diacel
ChiraI Phase Crownpack CR (+) is suitable).

(b) Use isocratic elutionand the mobilephasedescribed
below.
(c) Use a flowrateof 0.75 mL per minute.
(d) Use a column temperature of 10·.

(e) Use a detection wavelength of254 om.

(I) Inject 10 ~L of each solution.

(g) Inject solution (I) and continue the chromatography for
twice the retention time of valaiciclovir.

MOBILE PHASE

1 volumeof methanol and 19 volumesof 0.1 % v/v
orthophosphon·c acid in water.

When thechromatograms arerecorded under the prescribed
conditions, the retention timesrelative to valaciclovir (about
4.5 minutes) are: aciclovir, about 0.5; impurity R, about0.8;
impurity IJ about 1.5.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (5):

the symmetry factor of the peakdue to valacidovir is not
greater than 2;

the resolution between the peaks due to impurityR and
valaciclovir is at least 1.3.

LIMITS

Identifyany peakcorresponding to aciclovir using the
chromatogram obtained with solution (4) and multiply the
area of this peak by a correction factorof 0.7.

In the chromatogram obtainedwith solution (1):

the areaof any peakcorresponding to impurity R is not
greater than 3 times the area of peak due to valaciclovirin
the chromatogram obtained with solution (2) (3.0%);

the area of any peak correspondingto aciclovir (impurity B)
is not greater than twice the area of the peak due to

valaciclovir in the chromatogram obtained with solution (2)
(2.0%);

the area of any peak corresponding to impurity I is not
greater thanhalf the area of peakdue to valaciclovir in the
chromatogram obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than the
area of the peakdue to valaciclovir in the chromatogram
obtained with solution (3) (0.1%);

me sum of the areas of any secondary peaks is not greater than
5.5 times the area of the peak due to valacidovir in the
chromatogram obtained with solution (2) (5.5%).

Disregard any peakwith an area less than 0.5 times the area
of the peakdue to valaciclovir in the chromatogram obtained
with solution (3) (0.05%).

ASSAY
Weigh and powder20 tablets. Carry out the method for
liquid chromatography, Appendix ill D, using the following
solutions.
Solvenr A 0.1% vlv orrhophosplwric acid in water.
(I) Shake a quantity of the powdered tablets containlng the
equivalent of 2.5 g ofvalaciclovirin 600 mL of
O.IM hydrochloric add with the aid of ultrasound for
10 minutes. AUowto cool and dilute to 1000 mL with
O.IM hydrochlori< acid. Dilute 4 mL to 100 mL with solvent
A, mix, filter through a 0.45-J.lm glass fibre filter(Whatman
Uniprep is suitable) and use the filtrate.
(2) 0.01 1% wlv of valacicJooir hydrochloride BPCRS in solvent
A.
(3) Mix, with the aid of ultrasound 10 mL of a solution
containing0.004% wlv of acidovirBPCRS in O.lM
hydrochloric acidwith 300 mL of a 0.0166% wlv solution of
valad<h<Jir hydrochloride BPCRS in solvent A and dilute to
500 mL with solvent A.
(4) 0.01% wlvof valaddovir impuriry standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (4):

the symmetry factor of the peakdue to valacidovir is not
greater than 2;
the resolution between the peaks due to impurity R and
valaciclovir is at least 1.3.
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DETERMINATION OF CONTENT

Calculate the content of CnH2oN60" in the tablets using the
declared content of CI3HzoN604 in oalacidooir
hydrochloride BPCRS.

LABELLING
The quantity of active ingredient is stated in terms of me
equivalent amount of valaciclovir.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities A, B, I and R listed under
Valaciclovir Hydrochloride.

Valsartan Capsules
Action and use
Angiotensin II (AT1) receptor antagonist.

DEFINITION
Valsartan CapsulescontainValsartan.
The capsules comply with the requirements statedunder Capsules
and with rhe following requiremenrs.

Content of valsartan, CzotH2~S03
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the contentsof the capsules
containing 50 mg of Valsartan with 20 mL of dichloromethane
for 10 minutes, filter, evaporate the filtrate to dryness under
a stream of nitrogen and dry the residueat 105° for 1 hour.
The infrared absorption spectrum of the residue) Appendix II AJ

is concordant with the reference spectrum of Valsartan
(RS 473). Disregard any bands occurring between 1250 and
1325 cm-'.

B. In the Assay, the retention time of the principal peakin
the chromatogram obtainedwithsolution (1) is similar to
that of the principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Dissolution
Comply with the dissolution us, for rablers and capsules,
Appendix XII B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute,

(b) Use 900 mL of phosphate buffer pH 6.8, at a temperature
of 37°, as the medium.

PROCEDURE

(I) After 30 minutes withdraw a 10 mL sample of the
medium and measure the absorbance of the filtered sample,
suitably diluted with the dissolution medium to give a
solution expected to contain0.004% wlv of Valsartan, at the
maximum at 250 run, Appendix II B, using plwsphate buffer
pH 6.8 in the reference cell.

(2) Measure the absorbance of a 0.004% wlvsolution of
vafsanan BPCRS in phosphate buffer pH 6.8, at the maximum
at 250 run, Appendix II B, using phospho" buffer pH 6.8 in
the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of valsartan, C24H2~503' in the
medium from the absorbances obtainedand using the
declared content of C2",Hz~503' in ualsarum BPCRS.
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LIMITS

The amountof valsartan released is not less than80% (Q) of
the stated amount.

Related substances
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions.
(I) Shake a quantity of the contents of the capsules
containing 50 mg of Valsartan with 80 mL of the mobile
phase with the aid of ultrasound, add sufficient mobilephase
to produce 100 mL and filter.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobilephase. Dilute I volume of the resulting solution to
10 volumes with the mobile phase.
(3) Dissolve the contents of a vial of oalsanon for system
suiUJbility EPCRS (containing impurity C) in 1.0 mL of the
mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 3.0 mm) packed
with end-capped ocradecylsilyl silica gelfor chromawgrophy
(5 urn) (Nuceiosil-IOO CI8 is suitable).
(b) Use isocratic elution and the mobilephasedescribed
below.
(e) Use a flow rate of 0.4 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 225 nrn.

(I) inject 10 ~L of each solution.
(g) Allow the chromatography to proceed for 6 times the
retention time of valsartan. .

MOBILE PHA:iE

1 volumeof glacial acetic acid, 500 volumes of aawnitri!e RJ
and 500 volumes of water.
Whenthe chromatograms arerecorded under the prescribed
conditions, the relative retention withreference to valsartan
(retention time = about 5 minutes) is:
impurity C = about 0.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution factor between the peaks due
to impurity C and vatsertan is at least3.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakcorresponding to impurity C is not
greater than twice the area of the principal peakin the
chromatogram obtained with solution (2) (0.2%);
the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (2) (0.2%);
the sum of the'areas of allsecondary peaks is not greater than
7 times the area of principal peak in the chromatogram
obtained with solution (2) (0.7%).
Disregard anypeakwith an area less than the area of the
principal peakin the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Carry out the method for liquidchromawgrophy,
Appendix ill D, using the following solutions.
(1) To a quantity of the mixed contentsof 20 capsules
containing 50 mg of Valsartan, add 80 mL of the mobile
phase and mixwith the aid of ultrasound. Add sufficient
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mobile phase to produce 100 mL andfilter. Dilute 1 volume
of this solution to 10 volumes with the mobilephase.
(2) 0.005% wlv of oauanon BPCRSin the mobile phase.
(3) Dissolve the contentsof a vial of ualsartan for system
suitabilityEPCRS (containing impurity C) in 1.0 mL of the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaks due
to impurity C and valsartan is at least 3.0.

DETERMINATION OF CONTENT

Calculate the contentof <4t,H29Nj03 in the capsules using
the declared content of C2~29Nj03 in ualsarum BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include thoselisted under Valsartan.

Valsartan Tablets
Action and use
Angiotensin Il (AT1) receptor antagonist.

DEFINITION
Valsartan Tablets contain Valsartan.
The tablets comply with therequirements statedunder Tablets and
with thefollowing requirements.

Content ofvalsartan, c,o&lI,,N,O,
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing
50 mg of Valsartan with 20 mL of dichloromethane for
10 minutes, filter, evaporate the filtrate to dryness under a
stream of nitrogen and dry the residue at 105° for I hour.
The infrared absorption spectrum of the residue, Appendix n A,
is concordant with the reference spearum of Valsartan
(RS 473). Disregard any bands occurring between 1250 and
1325 em·'.
E. In the Assay, the retention time of the principal peakin
the chromatogram obtained withsolution (1) is similar to
thatof the principal peakin the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the dimlution leSt for tablets and capsules,
Appendix xn BI.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.
(b) Use 900 mL of phosphare buffer pH 6.8, at a temperature
of 37°, as the medium.

PROCEDURE

(I) After 30 minutes withdraw a 10 mL sample of the
medium and measure the abrorbance of the filtered sample,
suitably dilutedwith the dissolution medium to give a
solutionexpected to contain 0.004% wlvof Valsartan, at the
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maximum at 250 nm, Appendix II B, using phosphate buffer
pH 6.8 in the reference cell.

(2) Measure the absorbance of a 0.004% wiv solution of
oalsononBPCRS in phosphate buffer pH 6.8 at the maximum
at 250 nrn, Appendix II B, using phosphate buffer pH 6.8 in
the reference cell.

DETERMINATION OF CONTENT

Calculate the total content of valsartan, C2.J12gN"S0 3, in the
medium from the absorbances obtained and using the
declared content of C24H29Ns03J in tlalsanan BPCRS.

UMITS

The amount of valsanan released is not less than 80% (Q) of
the stated amount.

Related substances
Carry our the method for liquidchromatography,
Appendix III D, using the following solutions.

(I) Shake a quantity of the powdered tablets containing
50 mg of Valsartan with 80 mL of the mobile phase with the
aid of ultrasound, add sufficient mobile phase to produce
100 mL and filter.

(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase. Dilute 1 volume of the resulting solution to
10 volumes with the mobile phase.

(3) Dissolve the contents of a vial of valsananfor system
suitabili/Y EPCRS (containing impurity C) in 1.0 mL on the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steelcolumn (12.5 cm x 3.0 mm) packed
with end-<:apped o<tade<ylsiJy1 silica gelfor chromatography
(5 urn) (Nucelosil-100 CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.4 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of225 om.

(I) Inject 10 ~L of each solution.

(g) Allow the chromatography to proceed for 6 times the
retention time of valsartan.

MOBILE PHASE

1 volume of glacial acetic add, 500 volumes of lUeeonim7e Rl
and 500 volumes of water.
When the chromatograms are recorded under the prescribed
conditions, the relative retention with reference to valsartan
(retention time, about 5 minutes) is: impurity C, about 0.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3)J the resolution factor between the peaks due
(Q impurity C and valsartan is at least 3.0.

UMITS

In the chromatogram obtained with solution (I):

the area of any peak corresponding to impurity C is not
greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (0.2%);

the area of any other secondary peak is not greater than twice
the area of the principal peak in the chromatogram obtained
with solution (2) (0.2%);

the sum of the areas of aU secondary peaks is not greater than
7 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.7%).
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Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(2) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry OUt the method for
liquidchromatography, Appendix III D, using the following
solutions.

(I) To a quantity of the powdered tablets containing 50 mg
of Valsartan, add 80 mL of the mobile phase and mix with
the aid of ultrasound. Add sufficient mobile phase to produce
100 mL and filter. Dilute 1 volume of this solution to
10 volwnes with the mobile phase.

(2) 0.005% w/v of valsartan BPCRS in the mobile phase.

(3) Dissolve the contents of a vial of valsartan for system
suitabili/Y EPCRS (containing impurity C) in 1.0 mL of the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (3») the resO/UlimJ factor between the peaks due
to impurity C and valsartan is at least 3.0.

DETERMINATION OF CONTENT

Calculate the content of C24H29N503 in the tablets using the
declared content of Cz.JI29Nj03 in oolsanonBPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Valsartan.

Vancomycin Capsules
Action and use
Glycopeptide antibacterial.

DEFINITION
Vancomycin Capsules contain Vancomycin Hydrochloride.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Vancomycin Hydrochloride.
The dissolution profile reflects the in fJivo performance which
in turn is compatible with the dosage schedule recommended
by the manufacturer.

The capsules cmnply with the requirements stated underCapsules
and with thefollowing requirements.

IDENTIFICATION
A. In the test for Vancomycin B, the retention time of the
principal peak in the chromatogram obtained with solution
(I) is similar to that of the principal peak in the
chromatogram obtained with solution (4).

B. The contents of the capsules yield reaction A
characteristic of chlorides) Appendix VI.

TESTS
Vancomycin B
Carry out the method for Iif{uid chromatography,
Appendix ill D, using the following solutions. Use the
solutions within 4 hours of preparation.

(1) Shake a quantity of the capsule contents containing
1,000,000 ill of vancomycin with 100 mL of mobile phase A
at a temperature of between 8° and 15° for 1 hour or until
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the capsule contents have dissolved (for a maximum of
2 hours). Filter <he resulting solution through a 0.45-~m

filter and then through a O.22-p.nl filter and further dilute
with mobile phase A to produce a solution containing
2,000 IV of vancomycin per mL.

(2) Dilute I volume of solution (I) to 25 volumes with
mobile phase A.

(3) Dilute I volume of solution (2) to 40 volumes with
mobile phase A.

(4) Heat a 0.050% wlv solution ofvanromydn
hydrochloride EPCRS in water at 65° for 24 hours and allow
to cool.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with ottade<ylsi/y/ silica gelfor chromawgraphy (5 pm)
(IiChrospher 100 RP-18 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 280 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA To 4 volumes of triethylamine add
1996 volumes of water and adjust to pH 3.2 with
orthophosphorU: acid(solution A). Add 10 volumes of
letrahydrofuran and 70 volumes of cuewnitriJe to 920 volumes
of solution A.

Mobile phaseB Add 10 volumes of telrahyd'1'furan and
290 volumes of acetonitrile to 700 volumes of solution A.

Time Mobile phase A Mobile phase 8 Comment

(Minutes) (% vlvJ (% 'Iv)

0-13 100 0 ISOCf8UC

13·21 100-+0 ()..-.)100 lineel gradenl

21-25 a 100 !SOCfSUC

25-35 100 a re-equilibration

SYSTEM SUITABILITY

The test is not valid unless:

in the chromatogram obtained with solution (3), the principal
peak has a signal-to-noise ratio of at least 5;

in the chromatogram obtained with solution (2), the
symmetry faaor of the vancomycin peak is not greater than
1.6;

in the chromatogram obtained with solution (4), the resolution
factorbetween the two principal peaks is at least 5.0.

LIMITS

Not less than 80.0%, calculated using the following
expression:

Ab X 100

Ad (:;)

where,

At. area of the peak corresponding to vancomycin B in the
chromatogram obtained wilh solution (2)j

A, sum of the areas of the peaks corresponding to impurities in the
chromatogram obtained wi!h solution (I).
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Related substances
Carry out the method for liquidchromatography,
Appendix III D, using solutions (I), (2) and (3) described
under Vancomycin B.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under
Vancomycin B may be used.

LIMITS

In the chromatogram obtained with solution (I) calculate the
percentage content of each impurity using the following
expression:

Ai area or an impurity peak in the chromatogram obtained with
solution (I).

At. area of the peak corresponding to Y3Ilcom~in B in lhe
chromatogram obtained with solution (2),

A, sum of the areas of the peaks corresponding to impurit~s in the
chromatogram obralned with solution (1).

The content of one impurity is not greater than 5.0%) the
content of any other impurity is not greater than 4.0% and
the sum of the contents of aU the impurities is not greater
than 20.0%.

Disregard any peak with an area less than that of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

Water
The contents of the capsules contain not more than
8.0% wlw of water, Appendix IX C. Use 0.3 g.

ASSAY
Dissolve a quantity of the mixed contents of 20 capsules
containing 1,000)000 IU of vancomycin as completely as
possible in sufficient water to produce 1000 mL. Dilute
10 mL to 100 mL and carry out <he microbiological ass~ of
osuibiotia, Appendix XIV A. The precision of the assay is
such that the fiducial limits of error are not less than 95%
and not more than 105% of the estimated potency.

The upper fiducial limit of error is not less than 90.0% and
the lower fiducial limit of error is not more than 110.0% of
the stated nwnber ofW.

LABELliNG
The label states (I) <he total number of ill (Units) and (2)
the number of ill (Units) per mg in each capsule.

www.webofpharma.com



2022

Vancomycin Eye Drops
NOTE: This monograph has bun deuloped :0 w..;er unlicensed
fonnulations.

Acdon and use
Glycopeptide antibacterial.

DEFINITION
Vancomycin Eye Drops area sterile solution of Vancomycin
Hydrochloride in Purified Water.

The eye drops comply with the requirements staud underEye
Preparations and with thefollowing requirements. Where
appropriare, the eyedrops also comply with the requirements staud
underUnlicensed Medicines.

IDENTIFICATION
A. In the test for Vancomycin B, the retention time of the
principal peak in the chromatogram obtained with solution
(I) is similar to that of the principalpeak in the
chromatogram obtained withsolution (4).
B. Yield reaction A characteristic of chlMides, Appendix VI.

TESTS
-Acidity
_pH, 2.5 to 4.5, Appendix V L.

Vancomycin B
Carry out the method for liquidchromatography,
AppendixIII D, using the following solutions. Use the
solutions within 4 hours of preparation.
(I) Dilute a volume of the eye drops with sufficient mobile
phase A to producea solutioncontaining about 0.2% wlvof
Vancomycin Hydrochloride.
(2) Dilute I volume of solution (I) to 25 volumes with
mobile phase A.

(3) Dilute I volume of solution (2) to 40 volumes with
mobile phase A.

(4) Heat a 0.050% wlv solution of vancomycin
hydrorhloride EPCRS in mobile phase A at 65° for 24 hours
and aUow to cool.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-eapped ocradecylsilyl silica gelfor chromatography
(5 pm) (Hypersil ODS is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of280 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A To 4 volumes of triethylamine add
1996 volumes of Waler and adjust to pH 3.2 with
onlwphO$phoric acid (solution A). Add 10 volumes of
tetrahydrofuran and 70 volumes of acetonitrile to 920 volumes
of solution A.
Mobile phase B Add 10 volumes of tetrahydrofuran and
290 volumes of autonini!e £0 700 volumes of solution A.

Use the following gradient.
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Time MobilephaseA Mobile phase B Commenl

(Minutes) (% vlV) (% vlV)

0+13 100 o Isoaalic

13-21 100--)0 6--10100 linear gradenl

21-25 • t eo IsoCfalic

25-35 10. 0 re-equilibralion

SYSTEM SUITABIliTY

The test is not valid unless:

in the chromatogram obtained with solution (3), the principal
peakhas a signal-to-noise ratioof at least 5;
in the chromatogram obtained withsolution (2), the
symmetry faaor of the vancomycin peakis not greater than
1.6;

in the chromatogram obtained with solution (4), the resolution
between the two principal peaks is at least 5.0.

LIMITS

Not less than88.0%, calculated using the following
expression:

Ab X 100

Ad (:~)

where,

A. areaof the peakcorresponding to vancomycin B in the
chromatogram obtained with solution (2)j

A, sum of the areas of me peakscorresponding to impurities in the
chromatogram obtained withsolution(1).

Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using solutions (I), (2) and (3) described
underVancomycin B.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under
Vancomycin B may be used.

LIMITS

In the chromatogram obtained with solution (I) calculate the
percentage contentof eachimpurity usingthe following
expression:

(1i) X 100

Ad (:~)

where,

Aj areaof an impurity peakin the chromatognmobtained with
solation (I),

AI> area of the peakcorresponding to vancomycin B in the
chromatogram obtained with solution(2),

A. sum of the areas of the peaks corresponding 10impurities in the
chromatogram obtained with solution(1).

The contentof any impurity is not greater than 4.0% and the
sum of the contents of any such impurities is not greater than
12.0%.
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Disregard any peak with an area less than that of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

ASSAY
Carry out the microbiological assayof antibiotics,
Appendix XIV A. The precision of the assay is such that the
fiducial limits of error are not less than 95% and not more
than 105% of the estimated potency.

The upper fiducial limit of error is not less than 95.0% and
the lower fiducial limit of error is not more than 115.0% of
the stated content.

Vancomycin for Infusion
Action and use
Glycopeptide antibacterial.

DEFINITION
Vancomycin Hydrochloride for Infusion is a sterile material
consisting of Vancomycin Hydrochloride with or without
excipients. It is supplied in a sealed container.

The "",tents of the sealed container comply with the requirements
for Powders for Injections or Infusions stared underParenteral
Preparations and with thefollowing requirements,

IDENTIFICATION
A. In the test for Related substances and Vancomycin B,
record the UV spectrum of the principal peak in the
chromatograms obtained with solutions (I) and (2) with a
diode array detector in the range of 210 to 400 nm:
the UV spectrum of the principal peak in the chromatogram
obtained with solution (I) is similar to that of the peak in the
chromatogram obtained with solution (2);

the retention time of the principal peak in the chromatogram
obtained with solution (1) is similar to that of the peak in the
chromatogram obtained with solution (2).

B. Yield reaction A characteristic of chlorides, Appendix VI.

TESTS
Acidity
pH of a solution containing 5% wlv of Vancomycin
Hydrochloride, 2.5 ro 4.5, Appendix V L.

Clarity of solution
A solution containing 10.0% w/v of Vancomycin
Hydrochloride is clear, Appendix N A. The absorbance of the
solution at 450 run is not greater than 0.10, Appendix II B.

Related substances and Vancomycin B
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.

(I) Dissolve a quantity of the powder containing 0.1 g of
Vancomycin Hydrochloride with 20 mL of waterand dilute
to 25 mL.

(2) 0.4% wlv of oancomydnfor system suitability EPCRS.
(3) Expose 4 mg of uancomycin for system sui/ability EPCRS to
80-100% relative humidity at 42 ± 2" for at least 7 days.
Allow to cool. Add I mL of waterand dissolve the sample
with the aid of ultrasound (in situ generation of impurities B,
D, E, G, and L).

(4) Dilute I volume of solution (2) to 100 volumes with
0.1 % vlv acetic acid. Dilute 1 volume of this solution to
10 volumes with the same solvent.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 2.1 mm) packed
with end-capped, ethyiene-bn·dged, charged-suifaC4 hybn·d
o<tad«y/silyl silica geljqr chromatography (I.7 urn) (Acquity
CSH CI8 is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.3 mL per minute.

(d) Use a column temperature of 40".

(e) Use a detection wavelength of 280 nm.

(f) Use an autosampler temperature of 5°.

(g) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phaseA 3 volumes of acetonitrile, 4 volumes of
meq,ano/ and 93 volumes of a 0.7% wlv solution of
tris(hydroxymethyl)aminomethane previously adjusted to
pH 8.1 with a 20% v/v solution of glacial acetic acid.

Mobik phase B 10 volumes of acetonitrile, 40 volumes of
methanol and 50 volumes of a 0.7% wlv solution of
tris(hydroxymethyl)am;nomethane previously adjusted to
pH 8.1 with a 20% vlv solution ofglacial acetic acid.

Time (MInutes) Mobile phase A Moblle phase B Comment
(0/. vlv) ("/0vlv)

0·' 8. 12 isccratic
7-21 88.....75 12..... 25 linear gradient

2l-35 75 .....25 25 .....75 linear gradient

35-37 2' 75 Isocratk

37-38 25 ..... 88 75 ..... 12 linear gradienl

38-4' 88 12 l'e-equilibI'8uon

When the chromatograms are recorded under the prescribed
conditions the retention times relative to vancomycin B
(retention time) about 19 minutes) are: impurity E, about
0.37; impurity 1., about 0.66; impurity B, about 0.70;
impurity A, about 0.76; impurity F, about 0.82; impurity G,
about 0.90; impurity H, about 0.94; impurity M, about 1.11;
impurity I, about 1.14j impurity J, about 1.20; impurity D,
about 1.24; impurity K, about 1.50 and impurity C,
about 1.86.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the resolution between the peaks due to impurity Land
impurity B is between 1.5 to 5.0;

the resolution between the peaks due to impurity G and
impurity H is between 1.5 to 4.0.

If the resolution between the peaks due to impurities L
and B is greater than 5.0, adjust the pH of solution A to a
lower value. H the resolution between the peaks due to
impurities G and H is greater than 4.0, adjust the pH of
solution A to a higher value.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (1) corresponding to vancomycin impurities A, C, F,
H, I, J, K and M using the chromatogram obtained with
solution (2) and any peaks corresponding to vancomycin
impurities B, D, E, G, and L using the chromatogram
obtained with solution (3).

In the chromatogram obtained with solution (1), integrate all
peaks with a signaJ:noise ratio> 10, and calculate the
percentage content of each impurity using normalisation;
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the area of any peak corresponding 10 Vancomycin B is not
less than 91.0%

the area of any peaks due to impurities A or H are not
greater than 3.0%
the swn of the areas of any peaks due to impurities Band E
is not greater than 2.0%

the area of any peak due to impurity J is not greater than
1.6%

the area of any peaks due to impurities D, F or M are not
greater man 1.5%

the area of any peaks due to impurities G, I or K are not
greater than 1.2%

the area of any peak due to impurity C is not greater than
1.0%

the area of any other secondary peak is not greater than 0.8%

the sum of the areas of all the secondary peaks is not greater
than 9.0%.

Disregard any peak with an area less than 0.1 %.

Water
Not more than 5.0% w/w, Appendix IX C. Use 0.5 g.

Bacterial endotoxins
.. Carry out the test for baeten"a! endotoxins, Appendix XN C.

Dissolve the contents of me sealed container in tris-ehloride
bufftr pH 7.4 prepared using water BET to give a solution
containing 9000 ill of vancomycin per rnL (solution A).
The endotoxin limit concentration of solution A is 2.5 ill of
endotoxin per mL.

ASSAY
Determine the weight of the contents of 10 containers as
described in the test for uniformity oj weight,
Appendix XII Ct, Powders for Parenteral Administration.

lvlix the contents of the 10 containers and carry out the
mi<robiologicalmsay of antibiotics, Appendix XIV A.
The precision of the assay is such that the fiducial limits of
error are not less than 95% and not more than 105% of the
estimated potency.

For a container of average content weight, the upper fiducial
limit of error is not less than 95.0% and me lower fiducial
limit of error is not more than 115.0% of the stated number
ofID.

LABELLING
The label of the sealed container states (1) the total number
of ID (Units) contained in it and (2) the number of ID
(Units) per mg.

Vancomycin for Oral Solution
Action and use
Glycopeptide antibacterial.

DEFINITION
Vancomycin Hydrochloride for Oral Solution is a dry powder
consisting of Vancomycin Hydrochloride with or without
excipients. It is supplied in a sealed container.

The contents of the sealed container comply wlih the requirements
for Powders and Granules /or OralSolutions and Oral
Suspensions stated under OralLiquids and with thefollowing
requirements.

IDENTIFICATION
A. In the test for Related substances and Vancomycin BJ

record the UV spectrum of the principal peak in the

Vancomycin Preparations 111-1485

chromatograms obtained with solutions (1) and (2) with a
diode array detector in the range of210 to 400 nm:

the UV spectrum of the principal peak in the chromatogram
obtained with solution (1) is similar to that of the peak in the
chromatogram obtained with solution (2);

the retention time of the principal peak in the chromatogram
obtained with solution (1) is similar to that of the peak in the
chromatogram obtained with solution (2).

B. Yield reaction A characteristic of chlon·des, Appendix VI.

TESTS
Acidity
pH of a solution containing 5% w/v of Vancomycin
Hydrochloride, 2.5 to 4.5, Appendix V L.

Clarity of solution
A solution containing 10.0% wlv of Vancomycin
Hydrochloride is clear, Appendix IV A. The absorbance of the
solution at 450 nm is not greater than 0.10, Appendix II B.

Related substances and Vancomycin B
Carry out the method for liquid chroma/()graphy,
Appendix ill D J using the following solutions prepared in
water.

(I) Dissolve a quantity of the powder containing 0.1 g of
Vancomycin Hydrochloride with 20 mL water and dilute to
25 mL.

(2) 0.4% wlv of vancomycin for sy'tem 'uitabi/ilyEPCRS.
(3) Expose 4 mg of uancomydnfor systemsuitaMily EPCRS to
80-100% relative humidity at 42 ± 2° for at least 7 days.
Allow to cool. Add I mL of water and dissolve the sample
with the aid of ultrasound (in situ generation of impurities BJ

0, E, G, and L). •
(4) Dilute I volume of solution (2) to 100 volumes with
0.1 % vlv acetic acid. Dilute 1 volume of this solution to
10 volumes with the same solvent.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 2.1 mm) packed
with end-eapped. ethylene-bridged, charged-SUr/au, hybrid
octadecylsuyl silica gelfor chromatography (1.7 J1IIl) (Acquity
CSH CI8 is suitable}.

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rate of 0.3 mL per minute.

(d) Use a column temperature of 40'.

(e) Use a detection wavelength of 280 run.

(f) Use an autosampler temperature of 5°.

(g) Inject 20 j1L of each solution.

MOBILE PHASE

Mobile phase A 3 volumes of tlaumitrile and 97 volumes of a
0.7% wlv solution of tris(hydroxymethyl)aminomerhane
previously adjusted to pH 8.1 with a 20% v/v solution of
glacial acetic acid.
j\1obl7e phase B 10 volumes of tlawnitrile, 40 volumes of
methanol and 50 volumes of a 0.7% wlv solution of
lris(hydroxymelhyQaminomethatre previously adjusted to
pH 8.1 with a 20% v/v solution of glacial acetic acid.
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Time (Minutes) MobUe phase A MobUe phase B Comment The upper fiducial limit of error is not less than 95.0% and
(%vlv) ("tovIv) the lower fiducial limit of error is not more than 115.0% of

0-1 88 i2 isocradc the stated number of ill.
7-21 88-->75 12-->25 linear gradient

LABELLING
21-35 75 .....25 25.....75 linear gradient

The label of the sealed container states (I) the total number35-37 25 15 ~socrutic:

37-38 25-->88 75 ..... 12 linear gradient of IV (Units) contained in it and (2) the number of IV

38-45 88 12 re-equijjbration (Units) per mg.

When the chromatograms are recorded under the prescribed
conditions the retention times relative to vancomycin B
(retention time, about 19 minutes) are: impurity E, about
0.37; impurity L, about 0.66; impurity B, about 0.70;
impurity A, about 0.76; impurity F, about 0.82; impurity G,
about 0.90; impurity H, about 0.94; impurity M, about 1.11;
impurity I, about 1.14; impurity J, about 1.20; impurity D,
about 1.24; impurity K, about 1.50 and impurity C,
about 1.86.

SYSTEM SUITABIUTY

The test is not valid unless:

in the chromatogram obtained with solution (3):

the resolution between the peaks due to impurity E and
impurity L is at least 1.5 and;

the resolution between the peaks due to impurity G and
impurity H is at least 1.5.

LIMITS

Identify any peaks in the chromatogram obtained with
solution (I) corresponding to vancomycin impurities A, B, C,
D, E, F, G, H, I, J, K, L and M using the chromatogram
obtained with solutions (2) and (3) and the chromatogram
provided with vancomycin for system suilability EPCRS.
In the chromatogram obtained with solution (1), integrate all
peaks with a signal:noise ratio> 10, and calculate the
percentage content of each impurity using normalisation;
the area of any peak corresponding to Vancomycin B is not
less than 91.0%

the area of any peaks due to impurities A or H are not
greater than 3.0%

the sum of me areas of any peaks due to impurities Band E
is not greater than 2.0%

the area of any peak due to impurity J is not greater than
1.6%

the area of any peaks due to impurities D, F or M are not
greater than 1.5%

the area of any peaks due to impurities G, I or K are not
greater than 1.2%

me area of any peak due to impurity C is not greater than
1.0%

the area of any other secondary peak is not greater man 0.8%

the sum of the areas of all the secondary peaks is not greater
than 9.0%.

Disregard any peak with an area less than 0.1 %.

Water
Not more than 5.0% w/w, Appendix IX C. Use 0.5 g.

ASSAY
Mix the contents of 10 containers and carry out the
microbiological assayof antibiolU;s, Appendix XN A.
The precision of the assay is such that the fiducial Iirnits of
error are not less than 95% and not more than 105% of the
estimated potency.

Vardenafil Orodispersible Tablets
Action and use
Selective inhibitor of cyclic GMP-specific phosphodiesterase
type V with vasodilator action; treatment of erectile
dysfunction.

DEFINITION
Vardenafil Orodispersible Tablets contain Vardenafil
Hydrochloride Trihydrate.

The tablets comply with lhe requirements stated under Tablets and
wilh thefollowing requirements.

Content of vardenafll, C23H32N60"S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, using the following.

(1) Disperse a quantity of the powdered tablets containing
the equivalent of20 mg ofVardenafil Hydrochloride
Trihydrare in 100 mL of a solution of 1 volume of acetonitrile
and 4 volumes of O.IM hydrochloric acidand filter.

(2) 0.02% vardenafilhydrochloride EPCRS in a solution of
1 volume of acetonitrile and 4 volumes of O.IMhydrochloric
acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use precoated siJi<a gelF'54BPTLe plates (Merck silica
gel 60 F2 , . HPTLC plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 10 1'1. of each solution.

(d) Develop the plate to 8 em.

(e) After removal of the plate, dry in air, and examine under
ultraviolet light (254 nm).

MOBILE PHASE

1 volwne each of acetone, of cydohexane and of methanol.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in position and size to that in the
chromatogram obtained with solution (2).

B. In the Assay, the principal peak in the chromatogram
obtained with solution (1) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquid chromaUJgraphy,
Appendix m D, using the following solutions.

SolventA 1 volume of acewnitrile and 4 volumes of
O.IM hydro<hlori;; add.
(I) Disperse a quantity of powdered tablets containing the
equivalent of 10 mg of vardenafil in 50 mL of solvent A with
the aid of ultrasound and filter.
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(2) Dilute 1 volume of solution (1) to 100 volumes with
solvent A.
(3) Dilute 1 volume of solution (2) to 10 volumes with
solvent A.
(4) 0.015% wlv of "ardenafilforsystem mirability EPCRS
solvemA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 nun) packed
with oetadecylsilyl silica gelfor chromatography (5 urn) (Zorbax
Extend CIS is suitable).

(b) Use gradient elution and the mobilephase described
below.

(e) Use a flow rateof 1.5 mL per minute.
(d) Use' a column temperature of 40·.

(e) Use a detection wavelength 0£245 nm.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.08% w/v of ammonium acetate in
90 volumes of water and 10 volumesof aceumitrile.
Mobile phaseB 0.08% w/v of ammonium acetate in
10 volumes of waterand 90 volumes of acetonitn1e.

Time Mobile phase Mobile phase Comment

(Minutes) A B

(% vlv) (% vlv)

0-20 80-+0 20-+100 lineargradient

20-21 0->80 100->20 lineargradient

21-25 80 20 re-equilibralion

When the chromatograms are recorded underthe prescribed
conditions, the relative retention timeswith reference to
vardenafil (retention time about 8 min) are: impurity B,
about 0.2; impurity 1, about 0.5; impurity 2, about0.55;
impurity A, about 0.6 and impurity C, about 1.3.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks due to
vardenafil and impurity A is not less than 5.0.

UMITS

In the chromatogram obtained with solution (I):

the area of any peak due to impurity 1 is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (1%);

the area of any peak due to impurity B or impurity 2is not
greater than5 times the area of the principal peakin the
chromatogram obtained with solution (3) (0.5%);

the area of any other seamdary peak is not greater than
2 times the area of the principal peakin the chromatogram
obtained with solution (3) (0.2%);

the sum of the areas of all secondary peaks is not greater than
2 times the area of the principal peak in the chromatogram
obtained with solution (2) (2%).

Disregard anypeak with an area less thanthe area of the
principal peak in the chromatogram obtained withsolution
(3) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendix ill D, usingthe following solutions.
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Solvent A r volumes of acetonitrile and 4 volumesof
0.1"1hydrochloric acid.

(1) Dispersea quantity of powdered tablets containing the
equivalent of 10 mg of vardenafil in solventA with the aid of
ultrasound) dilute to 50 mL and filter.
(2) 0.0215% of "ardenafil hydrochloride EPCRS in solvent A.

(3) 0.015% wlv of "ardenafil for system suirability EPCRS in
solventA.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions under Related substances
may be used.

SYSTEM SUITABILITY

The lest is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
vardenafil and impurity A is not less than5.0.

DETERMINATION OF CONTI!NT

Calculate the contentof vardenafil, C23H32N604S, wing the
declared content of C23H32N60"S, HCI, in vardenafil
hydrochloride EPCRS. Each mg of vardenafil
hydrochloride EPCRS is equivalent to 0.9306 mg of vardenafil.

STORAGE
Vardenafil Orodispersible Tabletsshouldbe storedat a
temperature not exceeding 25° andprotected from moisture
and light.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Vardenafil
Hydrochloride Trihydrate and:

1. 1-Ethyl-4- I4-ethoxy-3-15-methyl-4-oxo-7-propyl-3,4
dihydroimidazo15,1-1]11,2,4]triazin-2-yl)benzenesulfonyl}
piperazine NI-oxide
2. 2-[2-Ethoxy-5-{piperazine-I-sulfonyl)phenyl)-5-methyl-7
p ropyIimidazo[5, I-j] [1,2,4) triazin-4 (3H)-one

Vardenafil Tablets
Action and use
Selective inhibitor of cyclicGMP-specific phosphodiesterase
typeV with vasodilator action; treatment of erectile
dysfunction.

DEFINITION
Vardenafil Tablets contain Vardenafil Hydrochloride
Trihydrate.

The tablets comply with the requirements statedunder Tablets and
with thefollowing requirements.

Content of vardenafil, C2:J132N604S
95.0 to 105.0% of thestated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 20 mg of vardenafil in 100 mL of a solutionof
1 volume of aaraninile and 4 volumes of 0.1 "I hydrochloric
acidand filter.
(2) 0.02% wlv of "ardenafil hydrochloride EPCRS in a solution
of 1 volumeof acelom·tn·le and 4 volumes of O.lM hydrochlcnU
acid. .
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CHROJ\lATOGRAPHIC CONDITIONS

(a) Use precoared silica gelF", pkues (Merck silica gel 60
F254 HPTLC platesare suitable).

(b) Use the mobile phase as described below.
(c) Apply 10 ~L of each solution.

(d) Develop the plate to Scm.

(e) Afterremoval of the plate, dry in air, and examine under
ultravWIel light (254 nm).

MOBILE PHASE

1 volume each of acetone, of cydohexane and of methanol.

CONFIRMAnON

The principal spot in the chromatogram obtained with
solution (I) corresponds in position and size to that in the
chromatogram obtained with solution (2).

B. In the Assay, the principal peak in the chromatogram
obtainedwith solution (J) has the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Dissolution
Comply with the dissolution test for Wb/elS and capsules,
Appendix XII B1.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
per minute.

(b) Use 900 mL of O.IM hydrochloric add, at a temperature of
370

, as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix III D, usingthe following solutions protected from
light.

(I) After 30 minutes withdraw a sample of the medium.
Use the filtered dissolution mediumdiluted, if necessary, to
obtain a solutionexpected to containthe equivalent of
0.00025% wlv ofvardenafil.

(2) 0.00027% wlv of vardenafil hydrochloride EPCRS in
O.IM hydrochlori< acid.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 em x 3 mrn) packed with
o«ad«ylsilyl silica gelfor chromatography (5 urn) (Nucleosil
CIS is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.8 mL per minute.

(d) Use a column temperature of 40°,
(e) Use a detection wavelength of 245 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

27 volumes of aawnitri!e and 73 volumes of 0.68% w/v
potassium dihydrogenphosphate adjusted to pH 3.5 with
orthaphosphori< add.

DETERMINATION OF CONTENT

Calculate the contentofvardenafil, C23H32N604S, using the
declared content of C2~32N604SJ Hel, in vardenafil
hydrochloride EPCRS. Each mg of vardenafil
hydrochloride EPCRS is equivalent to 0.9306 mg of vardenafil.

2022

LIMITS

The amount of vardenafil released is not less than 75% (Q)
uf the stated amount.

Related substances
Carry out the method for liquid chromatography,
Appendix III D, using the following solurions
Solvent A 1 volume of acetonitrile and 4 volumes of
O.IM hydrochlori< add.
(1) Dispersea quantity of powdered tablets containing the
equivalent of 10 mg ofvardenafil in 50 mL of solvent A with
the aid of ultrasound and filter.
(2) Dilute I volume of solution (I) to 100 volumes with
solventA.
(3) Dilute I volume of solution (2) to 10 volumes with
solventA.
(4) 0.015% wlv of vardenafil for system suitability EPCRS
solvent A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with acratkcylsilyl silica gelfor chromatography (5 um) (Zorbax
Extend CIS is suitable).

(b) Use gradient elution and the mobilephase described
below.

(c) Use a flow rateof 1.5 mL per minute.
(d) Use a colwnn temperature of 40°.
(e) Use a detection wavelength of 245 nm.

(I) Inject I0 ~L of each solution.

MOBILE PHASB

Mobile phase A 0.08% w/v of ammonium acetate in
90 volumes of water and 10 volwnes of acetonimle.
Mobile phase 3 0.08% wlv ammonium acetate in 10 volumes
of water and 90 volumes of acetonitrile.

Time Mobile phase Mobile phase Comment

(Minutes) A B

(% vlv) (%vlv)

0-20 80---)0 20---)100 lineargradient

20-21 0->80 100->20 lineargradient

21-25 80 20 re-equilibralion

When the chromatograms arerecorded under the prescribed
conditions, the relative retention timeswith reference to
vardenafil (retention time about 8 min) are: impurity B,
about0.2; impurity 1) about 0.5; impurity 2, about0.55;
impurity A, about 0.6 and impurity C, about 1.3.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between me peaks due to
vardenafil and impurity A is not less than5.0.

UMITS

In the chromatogram obtained with solution (i):

the area of any peak due to impurity A or impurity 1 is not
greater than5 times the area of the principal peakin the
chromatogram obtained with solution (3) (0.5%);
the area of any peak due to impurity 2 is not greater than
3 times the area of the principal peak in the chromatogram
obtained with solution (3) (0.3%);
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the area of any other secondary peak is not greater than twice
the area of the principal peakin the chromatogram obtained
with solution (3) (0.2%);

the sum of the areas of all secondary peaks, excluding
impurities A, 1 and 2, is not greater than 1.2 times the area
of the principal peak in the chromatogram obtained with
solution (2) (1.2%).

Disregard anypeak with an area less than the area of the
principal peakin me chromatogram obtained with solution
(3) (0.1%).

Uniformity of content
Tablets containing less than 2 mg and/orless than 2%w/w
of vardenafil comply with the requirements stated under
Tablets using the following method of analysis. Carry out the
method for liquid thromatography, Appendix ill D, using the
following solutions.

Solvent A 1 volume of acetoniuile and 4 volumes of
0.1M hydrochloric acid.
(1) Shakeone tabletwithsufficient volumeof solvent A to
produce a solution expected to contain 0.02% w/v of
vardenafil and filter.
(2) 0.0215% wlv of vardenafil hydro<h/oride EPCRS in solvent
A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with oaadecylsily/ silica gelfor chromatography (5 urn) (Zorbax
Extend CIS is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rateof J.5 mLper minute.
(d) Use a column temperature of 40·.

(e) Use a detection wavelength of 245 om.

(I) Inject 10 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.08% w/v of ammonium acetate in
90 volumesof water and 10 volumes of acetonitrile.
Mobile phase B 0.08% w/v ammonium acetate in 10 volumes
of water and 90 volumes of acetonitrile.

Time Mobile phase Mobilephase Comment

(MInutes) A B

(% Y/v) (%vlv)

0-10 70->10 30->90 linear gradient

10-11 10-+70 90->30 linear gradient

11-15 70 30 re-equilibration

When the chromatograms are recorded underthe prescribed
conditions, the retention timeof the vardenafil peak is about
5 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the resolution between the peak due to
vardenafil and impurity A is not less than 4.0.

DETERMINATION OF CONTENT

Calculate the content ofvardenafiJ, C23H32N60"S) using the
declared contentof ~~32N60"S, in vardenafil
hydro<hloride EPCRS. Each mg of vardenafil
hydrochloride EPCRS is equivalent to 0.9306 mg ofvardenafil.
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ASSAY
Far tablets containing less than 2 mg ancUor less than
2% wlw ofoardenafit
Use the average individual results obtained in the test for
Unifonnity of content.

For tablets contaim'ng 2 mg or more and 2% uVw or
more ofuardenoft!
Carry out me method for liquid chromatography,
Appendix ill D, using the following solutions.
Solvent A 1 volwnes of acetonim7e and 4 volumesof
O.IM hydrochloric acid.

(1) Disperse a quantity of powdered tablets containing the
equivalent of 10 mg of varrlenafiJ in solvent A with the aid of
ultrasound, dilute to 50 mL and filter.
(2) 0.0215% wlv of vardenafil hydro<hloride EPCRS in solvent
A.
(3) 0.015% wlv of vardenafil for system suitability EPCRS in
solvent A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsunderRelated substances
may be used.

SYSTEM SUITABILiTY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution between the peakdue to
vardenafil and impurity A is not less than 5.0.

DETERMINATION OF CONTENT

Calculate the content of vardenafil, CnH32N60"S, usingthe
declared content of C23H32N604S, HCl, in vardenafil
hydrochloride EPCRS. Each mg of vartknaftl
hydro<hloride EPCRS is equivalent to 0.9306 mg of vardenatil.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listed underVardenafiJ
Hydrochloride Trihydrate and:

I. 1-Ethyl-4-{4-ethoxy-3-[5-methyl-4-oxo-7-propyl-3,4
dihydroimidazo[5,1-1] [1,2,4)triazin-2-yl]benzenesulfonyl)
piperazine Nl-oxide
2. 2-[2-Ethoxy-5-(piperazine-l-suifonyl)phenyl]-5-methyl-7
propylimidazo[5,I-j] [1,2,4)triazin-4(3H)-one

Vecuronium Bromide for Injection
Action and use
Non-depolarizing neuromuscular blocker.

DEFINITION
Vecuronium BromideforInjection is a sterile material
consistingof Vecuronium Bromide with or without
excipieuts. It is supplied in a sealedcontainer.
The contents of thesealed container comply with the requirements
for Powders for Inj~tWns or In/usWns statedunder Parenteral
Preparations and with thefollowing requirements.

Content ofvecuronlum bromide, ~.JIs7BrN204
93.0 to 105.0% of the stated amount,

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions in
dichloromelhane.
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{I} Shake the Contents of the sealedcontainer in a sufficient
volumeof dichloromethane to producea solution containing
0.1% w/v of Yecuronium Bromide. Filterand usc the filtrate.

(2) 0.1 % wlv of vecuronium bromide BPCRS.
(3) 0.1 % wlv each of vecunmium bromide BPCRS and
pancuronium bromide EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel (Merck silica gel plates are
suitable).

(b) Use the mobile pbase as described below.

(c) Apply I ~L of each solution.

(d) Develop the plate to 15 em,

(e) Afterremoval of the plate, dry in airand spray with a
0.25% wlv solution of iodine in a mixture of equal volumes of
dichloromethane and methanol.

MOBILE PHASE

Dissolve I g of sodium bromide in 5 mL of water. Add 85 mL
of propan-2-01 then 10 mL of a"tonitri/e.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour (Q that in the
chromatogram obtainedwith solution (2).
B. In the Assay,the retention time of the principal peak in
the chromatogram obtainedwith solution (I) is the same as
that of the principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions prepared
immediately beforeuse in a 0.02% wlv solution of
hydrodJlori< acid in methanol Rl.
(l) Dissolve the contents of a sealed container in a sufficient
volume to producea solution containing 0.04% wlv of
Vecuronium Bromide.
(2) Dilute I volume of solution (I) to 200 volumes.

(3) 0.04% wlv of Vewronium for Sy,cem Suitability EPCRS..

(4) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-eapped oetaderyl,ilyl Sl71<a gelfor chromatogrophy
(5 um) (Hypersil CIS is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof2 mL per minute.
(d) Use a column temperature of 40'.

(e) Use a detection wavelength of210 om.
(I) Inject 100 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for 4 times the retention time ofvecuronium bromide.

MOBILE PHASE

135 volumes of 1.8% w/v tetramethylammonium hydroxide
adjusted '0 pH 6.5 with orthophosphori< acid, 250 volumes of
methanol RJ and 615 volumes of acetonitrile RI.
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SYSTEM SUITA'lJILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to vecuronium bromide and impurity E is
at least 1.5.

LIMITS

Identify anypeaks in the chromatogram obtained with
solution (1) corresponding to impurity A and impurity C
using the chromatogram obtained with solution (3). Multiply
the area of any peak corresponding to impurity A and
impurity C by the following correction factors respectively:
0.6 and 1.4.
In the chromatogram obtained with solution (1):

the area of anypeak corresponding to impurity C is not
greater than twice the area of the principal peakin the
chromatogram obtained withsolution (2) (l%)j
the area of any othersecondary peak is not greater than
0.6 times the area of the principal peakin the chromatogram
obtained with solution (2) (0.3%);

the sum of the areas of any secondary peaks is not greater than
4 times the area of the principal peakin the chromatogram
obtained with solution (2) (2%).

Disregard any peak with an area less than that of the
principal peakin the chromatogram obtained withsolution
(4) (0.1%).

ASSAY
Determine the weight of the contentsof 10 containers as
described in the test for unijomliry oj weight,
Appendix xn CI, Powders for Parenteral Use. Carry out the
method for liquidchromatogrophy, Appendix ill D, using the
foUowing solutions prepared immediately before use in a
0.02% wlv solution of hydroehlori< acidin methanol RI.
(1) Dissolve a quantity of the powdercontaining 20 mg of
Vecuronium Bromide in 100 mL.
(2) 0.02% wlv of vecuronium bromide BPCRS.
(3) 0.2% wlv of vecuronium for peak identification EPCRS.

CHROMATOGRAPHIC, CONDITIONS

The chromatographic conditions described under Related
substances may be used but with an injection volumeof
20 ~L.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaks
corresponding to vecuronium bromide and impurity E is
at least 1.5.

DETBRJ.'AINATION OF CONTENT

Calculate the content of C34Hj7BrN2001 in the injection
using the declared content of C34Hj7BrN20oj in vecuronium
bromide BPCRS.

STORAGE
Vecuronium Bromide for Injection shouldbe stored
protected from light.

IMPURITIES
The impurities limitedby the requirements of this
monograph those listed under Vecuronium Bromide.
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Venlafaxine Prolonged-release Capsules
Prolonged-release Venlefaxine Capsules
Ventafoxine Prolonged-release Capsules from different
manofaauren, whilst complying with the requirements of the
monograph, are not interchangeable unless otherwise justified and
authorised.

Action and use
Inhibition of 5HT and noradrenaline reuptake,
antidepressant.

DEFINITION
VenJafaxine Prolonged-release Capsules contain Venlafaxine
Hydrochloride. They are formulated so that the medicament
is released over a period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Venlafaxine Hydrochloride.
The dissolution profile reflects the performance which in tum
is compatible with the dosage schedulerecommended by the
manufacturer.
The capsules comply wsih the requirements staledunder Capsules
and with thejolwwing requirements.

Content ofvenlafaxine, C17H27N02

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shakea quantity of the powdered capsulecontents
containing the equivalent of 0.35 g of venlafaxine with
100 mL of a mixture of 30 volumes of cy<whexan, and
70 volumesof dichloromethane for 30 minutes) filter the
extract through anhydrous sodium sulfate and evaporate the
filtrate to dryness. Wash the residue with a mixture of
30 volumes of cyelohexane and 70 volumesof dkhloromethane,
filterand dry the residue. The infrared absorption spectrum of
the residue,Appendix II A, is concordant with the reference
spectrum ofvenJafaxine hydrochloride (RS 439).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix III D, using the following solutions in the mobile
phase A.

(I) Mix with the aid of ultrasound, a quantity of the
powdered capsulecontents containing the equivalent of
200 mg ofvenlafaxinewith 80 mL of a 2.4% vlv solutionof
ortJwphosphoric add, shake for a further 30 minutes, cool, add
sufficient water to produce 100 mt, mixand centrifuge; use
the supernatant liquid.
(2) Dilute I volume of solution (I) to 500 volumes.

(3) 0.2% wlv of venlafaxin, impurilY standard BPCRS.
(4) Dilute 25 volumes of solution (2) to 100 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 nun) packed
with oClade<yisllyi silica gelfor chromatography (5 urn) (Partisil
ODS 3 is suitable).

(b) Use gcadient elution and the mobile phase described
below.

(c) Use a flow rate of I mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 226 nm.

(I) Inject 20 ~L of each solution.
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MOBILE PHASE

Mobile phase A 1 volume of triethylamine, 20 volumes of
acetonurile and 80 volumes of water adjusted to pH 3.5 with
onhophosphoric acid.

Mobile phase B I volume of triethylamin" 50 volumes of
acewnitriJe and 50 volumes of wac« adjusted to pH 3.5 with
orthophosphon'c acid.

Time Mobile phase A MobilephaseB Comment
(Minutes) (%y/vl (%YlY)

0-20 100 o ISOCI'alic

20-30 100-100 0-+100 lineargradient

30-45 0 100 tsccreuc

45-4. 0---)100 100-.. re-equilibfalion

48-60 100 o eccanc

Under the prescribed conditions, the retention time of
venlafaxine is about 13 minutes.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution factor between the peaksdue
to impurity D and venlafaxine is at least 1.5.

LIMITS

In the chromatogram obtainedwith solution (1):

the area of anypeak corresponding to impurity D or
impurity F is not greater than the area of the principal peak
in the chromatogram obtained with solution (2) (0.2% of
each);
the area of any othersecondary peak is not greater than the
area of the principal peak in the chromatogram obtainedwith
solution (2) (0.2%);

the sum of the areas of all the secondary peaksis not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).
Disregard any peakwith an area less than that of the
principal peak in the chromatogram obtained with solution
(4) (0.05%).

ASSAY
Mix the contents of 20 capsules. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions in the mobilephase.
(1) Shakea quantity of the capsulecontentscontaining the
equivalent of 175 mg of venlafaxine for 30 minuteswith
50 mL of methanol, add sufficient methanol to produce
100 ml., mixand filter. To 5 volumes of the filtrate add
sufficient of me mobilephase to produce 100 volumes.
(2) 0.01% wlv ofvenlafaxin, hydrochlorid, BPCRS.

(3) 0.01% wlv of venlafaxine impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 rom) packed
with IXtadecylsily/ silica gelfor chromalography (5 ~m) (Zorbax
Rx C18 is suitable)

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rateof 1 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detectionwavelength of 226 nm.

(I) Inject I0 ~L of each solution.
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MOBILE PHASE

20 volumes of acetonitrile and 80 volumes of a 1% v/v
solution of triethylamine previously adjusted to pH 3.0 with
orthophosphon"c acid.
Under the prescribed conditions, the retention time of
venlafaxine is about 3.5 minutes.If necessary adjust the
acetonittiie content of the mobilephase.

SYSTEM SlliTABlLITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution factor between the peaksdue
to impurity D and venlafaxine is at least 1.0.

DETERMINATION OF CONTENT

Calculate the content of C17H27N02 in the capsules using
the declared content of C17H27N02,HCl in venlafaxine
hydrochloride BPCRS. Each mg of C17H 2,N O" HCl is
equivalent to 0.884 mg of Cl1H21N0 2.

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount of venlafaxine.

IMPURITIES
The impurities limited by the requirements of this
monograph include:
Il. 1-[(Il/S)-I-(4-Rletho~henyl)-2-(RlethylaRlino)ethyO

cyclohexanol (European Pharmacopoeia impurity D);

F. (2RS)-2-(cyclohex-l-enyl)-2-(4-metho~henyl)-N,N

dimethylethanamine (European Pharmacopoeia
impurity F).

Venlafaxine Tablets
Action and use
Inhibition of 5ill and noradrenaline reupteke;
antidepressant.

IlEFlNITION
Venlafaxine Tablets contain VenJafaxine Hydrochloride.

The uzblets comply with tire requirements statedunder Tablets and
with thefollowing requirements.

Content of venlafaxine, C17HZ1N02

95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shakea quantity of the powdered tablets containing the
eqoivalent of 0.35 g ofvenJafaxine with 100 mL of a mixture
of 30 volumes of cydohexane and 70 volumes of
dkhloromethane for 30 minutes, filter and evaporate the
filtrate to dryness. Wash the residue with. a mixture of
30 volumes of cyclohexane and 10 volumes of dkhloromethane,
filter and dry the residue. The infrared absorption spearum of
the residue, Appendix Il A, is concordant with the reference
spectrum of venJafaxine hydrochloride (RS 439).

TESTS
Dissolution
Comply with the dissolution testfor tablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 37°, as the
medium.
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PROCEDURE

(I) After45 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample, suitably diluted
with the dissolution medium if necessary, to give a solution
expected to contain the equivalent of about 0.0025% wlv of
venlefaxine, at the maximwn at 274 run, Appendix Il B
using waterin the reference cell.
(2) Measure the absorbance of a 0.0025% wlv solution of
venlafaxine hydro<hloride BPCRS using waterin the reference
ceil.

DETERM.lNATION OF CONTENT

Calculate the total contentof venlafaxine, Cl1H21N021 in the
medium from the absorbances obtained and using the
declared content of CI1H21N02,HCI in venlajaxine
hydrochloride BPCRS. Each mg of C17H27N02,HCI is
equivalent to 0.884 mg of CI1Hz1N02'

LIMITS

The amount of venlafaxine released is not less than 75% (Q)
of the stated amount.

Related substances
Cany out the method for liquidchromatography,
Appendixill D, using the following solutionsin the mobile
phase A.
(I) Mix with the aid of ultrasound a quantity of the
powdered tablets containing the equivalent of 200 mg of
venlafaxine with 80 mL of a 2.4% vlv solution of
onhophosphoric acid, shake for a further 30 minutes, cool, add
sufficient waterto produce 100 mL, mix and centrifuge; use
the supernatant liquid.
(2) Dilute 1 volume of solution (I) 10 500 volumes.

(3) 0.2% wlv of _/ajaxine impunb!standard BPCRS.
(4) Dilute 25 volumes of solution (2) 10 100 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oetadecylsiJyI silica gelfor chromawgraphy (5 Iffil) (Partisil
OIlS 3 is suitable).

(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rateof I mL per minute.
(d) Use an ambientcolumn temperature.

(e) Use a detectionwavelength of 226 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 1 volume of methylamine, 20 volumes of
acetonitrile and 80 volumes of water adjusted to pH 3.5 with
orthophosphoric acid.
Mobile phaseB I volumeof tn'ethylnmine, 50 volumes of
aatonitrileand 50 volumesof wateradjusted to pH 3.5 with
orthophosphoric acid.

Time MobilephaseA Mobilephase8 Comment

(Minutes) (%VIv) (%Vlv)

0-20 100 0 isocfatic

20-30 100~0 <>-+100 lineargradienl

30-45 0 100 isocr.lIJC

45-48 <>-+100 100~O re-equilibralion

48-60 100 0 eocreuc

Under the prescribed conditions, the retention time of
venlafaxine is about 13 minutes.

www.webofpharma.com



2022

SYSTI!M SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution !UCWT between me peaks due
to impurity D and venlafaxine is at least 1.5.

UM1TS

In the chromatogram obtainedwith solution (I):

the area of any peak corresponding to impurity D or
impurity F is not greater than the area of the principal peak
in the chromatogram obtainedwithsolution (2) (0.2% of
each);
the area of any other secondary peak is not greater than the
area of theprincipal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of aU the secondary peaks is not greater
than2.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%).

Disregard any peakwithan area less than that of the
principal peak in the chromatogram obtainedwith solution
(4) (0.05%). .

ASSAY
Weigh and powder 20 tablets. Carty out the method for
liquid chromatography, Appendix ill D, using the following
solutions in the mobile phase.
(I) Mix a quantity of the powdered tablets containing the
equivalent of 50 mg of venlafaxine with 200 mL of a
0.2% vlv solution of orthophosphOlU arid for 15 minutes with
the aid of ultrasound and shake vigorously. Mix for a further
15 minuteswith the aid of ultrasound, cool, add sufficient of
a 0.2% vlv solution of orthophosphon·c acid to produce
250 mL, mix and centrifuge. To 2 volumes of the
supernatant liquid add sufficient of the mobile phase to

produce 5 volumes.
(2) 0.009% wlv of venlafaxine hydrochwride BPCRS.

(3) O.oI % wlv of venlafaxine impuniy sumdardBPCRS.

CHROMATOGRAPHIC CONDITIONS

(a> Use a stainless steel column (15 cm x 4.6 mm) packed
with ocry/si{yl ,aka gelfor chromatography (5 pm) (Zorbax C8
is suitable)
(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 226 nm.

<0 Inject 20 IlL of each solution.

MOBILE PHASE

25 volumes of acetonitrile and 75 volumesof a 1% vlv
solution of trielhylamine} previously adjusted to pH 3.0 with
orthophosphoric acid.
Under the prescribed conditions, the retention time of
venlafaxine is about 5 minutes, if necessary adjust the
aceumirrile content of the mobilephase.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the Molun'on [actor between the peaksdue
to impurity D and venlafaxine is at least 1.0.

DETERMINATION OF CONTENT

Calculate the content of C17H27NOz in the tablets using the
declared content of C17H27N02,HCI in venla/axine
hydrochloride BPCRS. Each mg of CI1H21N02,HCI is
equivalent to 0.884 mg of C17H27N02.
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LABELLING
The quantity of activeingredient is stated in terms of the
equivalent amount cf venlafaxine.

IMPURITIES
The impurities limitedby the requirements of this
monograph include:
Il. 1-[(11IS)-I-(4-rnethoX)'phenyl)-2-(rnethylamino)etllyij

cyclohexanol (European Pharmacopoeia impurity D);
F. (2RS)-2-(cyclohex-l-enyl)-2-(4-methoX)'phenyl)-N,N

dimethylethanamine (European Pharmacopoeia
impurity F).

Venlafaxine Prolonged-release Tablets
Prolonged-release Venlafaxine Tablets
Venlafaxine Prokmged-rdease Tablets from different
manufacturers} whilst ccmplying with the requirements of the
monograph} are not interchangeable unless othen.JJise justified and
authorised.

Action and use
Inhibition of 5HT and noradrenaline reuptake;
antidepressant.

IlEFINlTION
Venlafaxine Prolonged-release Tabletscontain Venlafaxine
Hydrochloride. They are fonnulated so that the medicament
is released over a period of several hours.

PROIlUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release ofVenlafaxine Hydrochloride.
The dissolutionprofile reflects the performance which in tum
is compatible with the dosageschedule recommended by the
manufacturer.
The tablets ccmply with therequirements statedunder Tablets and
with thefollowing requirements.

Content ofvenlafaxine, C17H27NOl
95.0 to 105.0% of the stated amount.

IIlENTIFlCATION
Shakea quantity of the powdered tablets containing the
equivalent of 0.35 g of venlafaxine with 100 mL of a mixture
of 30 volumes of cyclohcxane and 70 volumes of
d~hJoromethane for 30 minutes,filter the extract through
anhydrous sodium sulfate and evaporate the filtrate to dryness.
Wasb the residue with a mixture of 30 volumes of cyclohcxane
and 70 volumes of diehloromethone, filter and dry the residue.
The infrared absorption spectrum of the residue, AppendixII A,
is concordant with the reference spectrum of venlafaxine
hydrochloride (RS439).

TESTS
Related substances
Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Mix, with the aid of ultrasound, a quantity of the
powdered tablets containing the equivalent of 200 mg of
venlafaxine with 80 mL of a 2.4% vlv solution of .
orthophosphom acid} shake for a further 30 minutes, cool, add
sufficient water to produce 100 ml., mix and centrifuge; use
the supernatant liquid.
(2) Dilute I volume of solution (I) to 100 volumes with
mobile phase A, further dilute I volumeof this solution to
5 volumes withmobile phase A.
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(3) 0.2% wlv of venlafaxine impuniy standard BPCRS in
mobile phase A.
(4) Dilute 25 volumes of solution (2) to 100 volumes with
mobile phase A.
CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (25 ern x 4.6 rom) packed
with oaadecylsilyl silica gelfor chromatography (5 urn} (Partisil
ODS 3 is suitable).
(b) Use gradient elution and the mobile phase described
below.
(c) Use a flow rate of J mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detection wavelength of 226 om.
(0 Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 1 volume of m"e/hylamine, 20 volumes of
acetonitrile and 80 volumes of waterpreviously adjusted to
pH 3.5 with onhaphosphoric ocid.
lWoln7e phase B 1 volumeof triethylamine, 50 volumes of
acetonitrile and 50 volumesof waterpreviously adjusted (0

pH 3.5 with onhophosphoric acid.

TIme MobilephaseA MobilephaseB Commenl

(MInutes) (%v/v) (% vlv)

0-20 100 0 lsocreuc

20-30 100-ioO O~100 lineargradient

30-45 0 100 Isoc<atic

45-4a 0---)100 '00-,0 re-equffibfatioll

4a-60 100 0 Isoc<atic

When the chromatograms arerecorded underthe prescribed
conditions, the retention timeof venJafaxine is about
13 minutes. Retention timesrelative to venJafaxine are:
impurity D, about0.8, impurity F, about 1.7.
SYSTEM SUITABILITY

The test is not valid unless,in the chromatogram obtained
withsolution (3), the resolution/tutor' between the peaks due
to impurity D and venJafaxine is at least 1.5.

LIMITS

In the chromatogram obtained withsolution (1):

the area of anypeakcorresponding to impurity D or
impurity F is not greater than the area of the principal peak
in the chromatogram obtained withsolution (2) (0.2% of
each),
the area of anyothersecondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);
the sum of the areas of aU the secondary peaks is not greater
than 2.5 times the area of the principal peakin the
chromatogram obtained with solutiol\,(2) (0.5%).
Disregard anypeakwith an area less than thatof the
principal peakin the chromatogram obtained withsolution
(4) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions in the mobilephase.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 175 mg of venlafaxine for30 minutes with
50 mL of methanol) add sufficient methanol to produce
100 mL, mix and filter. Dilute I volume of the filtrate to
20 volumes withmobilephase.
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(2) 0.0 I% wlv of venlafaxine hydrochloride BPCRS.
(3) 0.01% wlv ofvenlafaxine impulilystandard BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colwnn (15 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 pm) (Zorbax
Rx CI8 is suitable)

(b) Use isocratic elutionand themobilephase described
below.
(c) Use a flow rateof 1 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 226 om.
<0 Inject I0 ~L of each solution.

MOBILE PHASE

20 volwnesof acetonitrile and 80 volumes of a 1%vlv
solution of tnethylam;ne previously adjusted to pH 3.0 with
orthophosphon', acid.

Underthe prescribed conditions, the retention timeof
venJafaxine is about3.5 minutes. If necessary, adjust the
acetonitrile contentof the mobile phase.

SYSTEM SUITABILITY

The test is not validunless, in the chromatogram obtained
with solution (3), the resolution factor between thepeaks due
to impurity D and venJafaxine is at least 1.0.

DETERMINATION OF CONTENT

Calculate the contentof C17H 27N02 in the tablets using the
declared content of C17H27N02,HClin -oerdofaxine
hydrochloride BPCRS. Each mg of C 17H21NO"HCI is
equivalent to 0.884 mg of C17H27N02'

LABELLING
The quantity of active ingredient is stated in terms of the
equivalent amount ofvenJafaxine.

IMPURITIES
The impurities limited by the requirements of this
monograph include:
D. 1-[(lRS)-I-(4-methoxyphenyl)-2-(methylamino)ethyl]

cyclohexanol (European Pharmacopoeia impurity D),
F. (2RS)-2-(cyciohex-l-enyl)-2-(4-methoxyphenyl)-N,N

dimethylethanamine (European Pharmacopoeia
impurity F).

Verapamil Prolonged-release Capsules
Prolonged-release Verapamil Capsules

Verapamil Prolonged-release Capsules from different
manufacturers, whilstcomplyjng with the requirements 0/the
monograph, are not interchangeable unless otherwise justified and
authorised.

Action and use
Calcium channel blocker.

DEFINlTION
Verapamil Prolonged-release Capsules contain "Verapamil
Hydrochloride. They are formulated so thatthe medicament
is released overa period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release of Verapamil Hydrochloride.
The dissolution profile reflects the in vivo performance which
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in turn is compatible with the dosageschedulerecommended
by the manufacturer.
The capsules compiy wt"th therequirements slated under Capsules
and with thefollowing requirements.

Content ofverapamil hydrochloride, C27H3aN'20.hHCl
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the contentsof the capsules containing
0.1 g ofVerapamil Hydrochloride with 25 mL of
O.IM hydrochloric acid for 10 minutes,filter, extract the filtrate
with 25 mL of ether, discard the extract and makeme
aqueous solution alkaline with 2M potassium carbonate
sesquihydrate. Extract with 25 mLof ether, filter the ether
layerthrough anhydrous sodium sulfate and evaporate to
dryness. The infrared absorption spearum of a thin film of the
oily residue) Appendix II A, is concordant with the reference
spectrum of verapamil (RS 359).

TESTS
Related substances
Prepare a solution containing equalvolumes of
O.OIM hydrochloric acidand methanol (solvent A).

Carry out the method for liquid chromawgraphyJ
Appendixill D, using the following solutionsin solventA.
(I) To a quantity of the contents of the capsules containing
0.24 g of Verapamil Hydrochloride add 95 mL of solvent A,
mix with the aid of ultrasound for 5 minutes,shaking
occasionally, add sufficient solventA to produce JOO mL and
mix. Centrifuge 50 mL of the resulting solution; dilute the
supernatant liquidwithsufficient of solventA to produce a
solution containing0.072% wlv of Verapamil Hydrochloride
and filter through a 0.45-JUTI filter.
(2) Dilute I volwne of solution (I) to 200 volumes.

(3) Dilure I volwne of solution (2) to 5 volwnes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (3 Jim)
(Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate ofO.S mLper minute.
(d) Use a column temperature of 40°.

(e) Use a detection wavelength of 278 nm.

(I) Inject 20 Il1. of each solution.

(g) Allow the chromatography to proceed for six times the
retention time of verapamil (retention time = about
5.6 minutes).

MOBILE PHASE

3 volwnes of 2-heplylamine~ 300 volumes of aUlOm·trile and
700 volwnes of a solutioncontaining 0.082% wlv of
anhydrous sodium acetate and 3.3% v/v of anhydrous acetic acid.

UMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than 0.4 times
the area of the principal peakin the chromatogram obtained
with solution (2) (0.2%);

the sum of the areas of all the secondary peaks is not greater
thanthe area of the principal peakin the chromatogram
obtained with solution (2) (0.5%).

Disregard any peakwith an area less thanthe area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).
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ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using rhe following solutions.
(1) Dissolve a quantity of the mixed contents of 20 capsules
containing 0.12 g ofVerapamilHydrochloride in methanol
and mix with the aid of ultrasound for 30 minutes, followed
by shaking for J0 minutes. Add sufficient methanol to
producea solution containing 0.048% wlv of Verapamil
Hydrochloride, mix and filter.
(2) 0.048% wlv of verapamil hydrochloride BFCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with oc'adecy1Sl1y1 silica gelfor chromatography (10 urn)
(u-Bondapak CI8 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use an ambientcolumn temperature.
(e) Use a detectionwavelength of 280 ron.
(I) Inject 25 ~L of each solution.

MOBILE PHASE

3 volumes of a 0.164% wlv solutionof anhydrous sodium
aarat.e previously adjusted to pH 7.0 with a 5% v/v solution
of glacial acetic acid and 7 volumes of acetonitrile.

DETERMINATION OF CONTENT

Calculate the content of C21H38Nz04.JHCI in the capsules
using the declared content of CZ1H38Nz04,HCl in verapamiJ
hydrochloride BFCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph includeimpurities D.J E, F.J GJ I.J Jand K listed
under Verapamil Hydrochloride.

Verapamil Injection
Action and use
Calciumchannel blocker.

DEFINITION
Verapamil Injection is a sterile solution of VerapamiJ
Hydrochloride in Water for Injections.
The injection complies with the requirements statedunder
Parenteral Preparations and wi'h thefollowing requirements.

Content ofverapamil hydrochloride, C1 7Hl sNzO",HCl
90.0 to 110.0% of the stated amount.

IDENTIFICATION
A. Dilute a volume containing 10 mg ofVerapamil
Hydrochloride to 5 mL with O.IM hydrochloric acid, extract
with 5 mL of ether, discard the extract and make the aqueous
layer justalkaline with 2M potassium carbonate sesquihydrate.
Extract with 5 mL of ether.J filterthe ether layerthrough
anhydrous sodium sulfate and evaporate to dryness.
The infrared absorption spectrum of the residue, Appendix II A)
is concordant with the referenu spectrum of verapamil
(RS 359).
B. To a volwne containing 5 mg of Verapamil Hydrochloride
add 0.2 mL of a 5% wlv solution of mercury(SI) chloride.
A whiteprecipitate is produced.
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C. To a volume containing 5 mg of Verapamil Hydrochloride
add 0.5 mL of 3M sulfun'c acidand 0.2 mL of dilute potassium
permanganate solution. A violet precipitate is produced which
quickly dissolves to produce a very pale yellow solution.

TESTS
Acidity
pH, 4.5 to 6.0, Appendix V L.

Related substances
Carry out the method for liquidchromarography,
Appendix ill D, using the following solutions.
(1) Use the injection diluted, if necessary, withmobile phase
to contain 0.125% wlvofVerapamil Hydrochloride.

(2) Dilute I volume of solution (I) to 100 volumes with the
mobilephase and further dilute 1 volumeof the resulting
solution to 10 volumes with the samesolvent.
(3) 0.005% wlv of uerapamil hydrochloride BPCRS and
0.005% wlv of ucrapoml7 impurity I EPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 cm x 4 mm) packed
with oaade<y/sily/ silica gelfor chromarography (3 I'm) (Hypersil
ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 0.85 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 278 am.

(I) Inject 10 I'L of each sO.lution.

(g) Allow the chromatography to proceed for 4 times the
retention time of verapamil.

MOBILE PHASE

I vohuneof n-hepLylamine, 4.7 volumes of glacial acetic acid,
58 volwnes of acettmitrile and 137 volumes ofO.OIM sodium
acetale.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution faaor between the peaks due
to verapamil and verapamil impurity I is at least 2.0.

LIMITS

In the chromatogram obtained withsolution (I):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.1%);

the sum of the areas of anysuch peaks is not greater than
three times the area of the principal peak in the
chromatogram obtained with solution (2) (0.3%).

Disregard any peakwith an area less than0.5 times that of
theprincipal peak in the chromatogram obtained with
solution (2) (0.05%).

ASSAY
Dilute a volume containing 5 mg of Verapamil
Hydrochloride to 100 mL with O.OIM hydrochlorit acid.
Measure the absotbance of the resulting solution at the
maximwnat 278 run, Appendix II B. Calculate the content
of C'7H,sN,O."HCI taking 118 as the value of A(I%, I cm)
at the maximum at 278 run.

STORAGE
Verapamil Injection should be protected from light.
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Verapamil"Oral Solution
Action and use
Calciwn channel blocker.

DEFINITION
Verapamil OralSolutioncontains Verapamil Hydrochloride.
The oralsolution romp/res with tbe requirements statedunderOral
Liquidsand with thefollowing requirements,

Content ofverapamll hydrochloride, CZ7HlsNz04JHCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Mix a volume of the oral solution containing 10 mg of
Verapamil Hydrochloride with 5 mL of O.IM hydrochlorit
add, extract with 5 mL of ether, discard me extract and make
the aqueouslayer justalkaline with 2Mpotassium carbonate
sesquihydrate. Extractwith 5 mL of ether, filter the etherlayer
through anhydrous sodium sulfate and evaporate to dryness.
The infrared absorption spectrum of the residue) Appendix II A,
is concordant with the reference spearum of verapamil
(RS 359).
B. In the test for Assay, the principal peak in the
chromatogram obtained withsolution (I) corresponds to the
peak due to verapamil in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 3.5 to 4.5, Appendix V L.

Related substances
Carry out the method for liquidchromarography,
Appendixill D, using the following solutions.
(I) Use the oralsolutiondiluted, if necessary, with mobile
phase to contain0.16% wlv ofVerapamil Hydrochloride.
(2) Dilute I volume of solution (1) to 100 volumes with the
mobile phase and further dilute I volume of the resulting
solution to 5 volumes with the same solvent.
(3) 0.005% wlv of ucrapomil hydrochloride BPCRS and
0.005% w/v of uerapamil impurity I EPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 em x 4 mm) packed
with oclade<y/sily/ silica gelfor chromarography (3 I'm) (Hypersil
ODS is suitable).

(b) Use isocratic elutionand the mobilephasedescribed
below.

(c) Use a flow rate0£0.85 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 278 am.

(I) Inject 10 I'L of each solution.

(g) Allow the chromatography to proceed for 4 times the
retention time of verapamil.

MOBILE PHASE

I volume of n-heptylamine, 4.7 volumes of glacial acetic add,
58 volumes of acetonitrile and 137 volumes of O.OIM sodium
acetate.
When the chromatograms arerecorded under the prescribed
conditions, me retention timesrelative to verapamil
(retention time about 6 minutes) are: impuriry I, about0.9
and impurity M, about 2.4.
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SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
withsolution (3), the resolution between the peaks due to

verapamil and verapamil impurity I is at least 2.0.

LIMITS

In the chromatogram obtainedwith solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the sum of the areas of aU the secondary peaks is not greater
than twice the area of me principal peakin the
chromatogram obtained with solution (2) (0.4%).

Disregard anypeak with an area less thanhalf the area of the
principal peak in the chromatogram obtained withsolution
(2) (0.1%).

ASSAY
Carry out the method for liquidchromau>graphy,
AppendixIII D, using the following solutions in the mobile
phase.

(I) Use a weighed quantity of the oral solution diluted, if
necessary, to contain 0.016% wlv ofVerapamil
Hydrochloride.

(2) 0.016% w/v of verapamil hydrochloride BPCRS.
(3) 0.005% w/v of verapamil hydrochloride BPCRS and
0.005% w/v of verapamil impurityI EPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

SYSTEM SUITABILITY

The Assayis not validunless, in the chromatogram obtained
with solution (3), me resolution between the peaks due to
verapamil and verapamil impurity I is at least2.0.

DETERMINATlON OF CONTENT

Determine the weight per mL of the oral solution,
Appendix V G, and calculate the contentof C27H38Nz04.l
H'Cl, weight in volume, using the declared content of
C27H,sN20.,HCl in wrapamil hydrochloride BPCRS.

STORAGE
Verapamil Oral Solution should be protected from light.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities D, E, F, G, I, JK
and M listed under Verapamil Hydrochloride.

Verapamil Tablets
Action and use
Calciumchannel blocker.

DEFINITION
Verapamil Tablets contain Verapamil Hydrochloride. They
are coated.

The tablets comply with the requirements statedunder Tablets and
with thefolWwing requirements.

Content ofverapamil hydrochloride, Cz7H3aN"z04,HCl
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shakea quantity of the powdered tablets containing 0.1 g
ofVerapamil Hydrochloride with 25 mL ofO.IM hydrochlotic

Verapamil Preparations 111-1497

acid, filter, extract the filtrate with 25 mL of ether, discard the
extract and make the aqueous solution justalkaline with
2M potassium carbonate sesquihydrate. Extract with. 25 mL of
ether, filter the ether layer through anhydrous sodium sulfate
and evaporate to dryness. The infrared absorption spearum of a
thin film of the oily residue, Appendix II A, is concordant
with the reference spearum ofverapamil (RS 159).
B. Shake a quantity of the powdered tablets containing 0.1 g
of Verapamil Hydrochloride with 10 mL of dichknomnhane,
filter, evepcrete the filtrate to dryness and dissolve the
residue in 10 mL of water. To 2 m.Lof the resulting solution
add 0.2 mL of a 5% wlv solution of mercury(lI) chloride.
A white precipitate is produced.
C. To 2 mL of the solutionobtained in test B add 0.5 mL of
3M sulfun'c acid and 0.2 mL of dilute potassium pennanganate
solution. A violet precipitate is produced which quickly
dissolves to produce a verypale yellowsolution.

TESTS
Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(1) Shake a quantity of the powdered tablets containing
0.24 g ofVerapamil Hydrochloride with 90 mL of mobile
phase, add sufficient of the mobilephase to produce
100 mL, centrifuge and use the supernatant liquid.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile phase and further dilute I volwne of the resulting
solution to 10 volwnes with the same solvent.
(3) 0.005% wlv of verapamil hydrochloride BPCRS and
0.005% w/v of verapamil impurity I EPCRS in the mobile
phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 cm x 4 mm) packed
with o<tadecylsilyJ silica gelfor chromatography (3 urn) (Hypersil
ODS is suitable). .

(b) Use isocratic elution and the mobile phasedescribed
below.

(c) Use a flow rate of 0.85 mL per minute.
(d) Use an ambientcolumn temperature.

(e) Use a detection wavelength of 278 om.
(I) Inject 10 pL of each solution.

(g) Allow the chromatography to proceed for 4 times the
retention time ofverapamil.

MOBILE PHASE

1 volume of n-heplylam;ne, 4.7 volumes of glacial acetic acid,
58 volumes of aceconiln"le and 137 volumes OrO.OIM sodium
acetate.

SYSTEM SUiTABIUTY

The test is not validunless, in me chromatogram obtained
with solution (3), the resolution faaor between the peaksdue
to verapamil and verapamil impurity I is at least 2.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtainedwith
solution (2) (0.1%);

the sum of the areas of any such peaks is not greater than
3 times the principal peak in the chromatogram obtained
with solution (2) (0.3%).
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Disregard any peak withan area less than half the area of the
principal peak. in the chromatogram obtained with solution
(2) (0.05%).

ASSAY
Weigh and powder 20 tablets. Shake a quantity of the
powder containing0.1 g ofVerapamil Hydrochloride with
ISO mL of O.IM hydrodllori< acidfor 10 minutes, add
sufficient O.JM hydrochlori< acid to produce 200 mL and filter.
Dilute 10 mL of the filtrate to 100 mL with watn' and
measurethe absorbanu of the resulting solution at the
maximwn at 278 nm, AppendixII B. Calculate the content
of C27H,aN20.,HCI taking 118 as the value of A(I%, I cm)
at the maximwn at 278 nm.

Verapamil Prolonged-release Tablets
Prolonged-release Verapamil Tablets
Verapamil Prolonged-release Tablets from different manufacturers,
whilstcomplyjng with the requirements of themonograph~ an! not
interchangeable unless otherwise justified and authorised.

Action and use
Calcium channel blocker.

DEFINITION
Verapamil Prolonged-release Tabletscontain Verapamil
Hydrochloride. They areCannulated so that the medicament
is released overa period of several hours.

PRODUCTION
A suitable dissolution test is carried out to demonstrate the
appropriate release ofVerapamil Hydrochloride.
The dissolution profile reflects the in tJiw performance which
in tum is compatible with the dosageschedule recommended
by the manufacturer.
The tablets comply Wlih the requirements statedunder Tablets and
with thefollowing requirements.

Content ofverapamil hydrochloride, C"H,sN20.,HCI
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Shake a quantity of the powdered tablets containing 0.1 g
of Verapamil Hydrochloride with 25 mL of O.IM hydrochlori<
acid for 10 minutes, filter, extract the filtrate with 25 mL of
ether, discard the extract and makethe aqueous solution just
alkaline with 2M potassium carbonate sesquihydrate. Extract
with 25 mL of ether, filter the ether layer thtough anhydrous
sodium sulfate and evaporate to dryness. The infrared
absorption spectrum of a thin film of the oily residue,
Appendix n A, is concordant with the reference spectrum of
verapamil (RS 359).
B. Shake a quantity of the powdered tablets containing
0.24 g ofVerapamil Hydrochloride with 6 mL of muhanol
for a few minutes, allow to settleand dilute 0.7 mL of the
supernatant liquid to 2 mL with water. The resulting solution
yieldsreaction A characteristic of chlorides, Appendix VI.

TESTS
Related substances
Prepare a solution containing equal volumes of
O.OIM hydroch/ori< acidand methanol (solvent A).

Carry out the method for liquidchromatography,
Appendix ill D, usingthe following solutions in solventA"
(I) To a quantity of the powdered tablets containing 0.24 g
of Verapamil Hydrochloride add 95 mL of solvent A, mix
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with me aid of ultrasound for 5 minutes, shaking
occasionally, add sufficient solventA to produce lOa mL and
mix. Centrifuge 50 mL of me resulting solution; dilute the
supernatant liquid with sufficient of solventA to produce a
solution containing 0.072% wlv of Verapamil Hydrochloride
and filter through a 0.45-~m filter.

(2) Dilute I volume of solution (1) to 200 volumes.

(3) Dilute I volume of solution (2) to 5 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (12.5 cm x 4.6 mm) packed
with actadecyhilyl silica gelfor chromatography (3 um)
(Spherisorb ODS 2 is suitable).

(b) Use isocratic elution and themobile phase described
below.

(c) Use a flow rate of 0.8 mL per minute.
(d) Use a column temperature of 40°.

(e) Use a detectionwavelength of278 nm.

(l) Injecr 20 1'1. of each solution.

(g) Allow thechromatography to proceed for six times the
retention time of verapamil (retention time = about
5.6 minutes).

MOBILE PHASE

3 volwnes of 2phefJrylamine) 300 volumes of aatom"m"le and
700 volumes of a solutioncontaining 0.082%wlv of
anhydrous sodium auUlte and 3.3% vlv of anhydrous acetic acid.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than0.4 times
the area of the principal peak in the chromatogram obtained
with solution (2) (0.2%);

the sum of the areas of all the secondaty peaks is not greater
than the area of the principal peakin the chromatogram
obtained with solution (2) (0.5%).

Disregard any peakwithan area less than me area of the
principal peak in the chromatogram obtained with solution
(3) (0.1%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix III D, using the following
solutions.
(1) Dissolve a quantity of the powdered tablets containing
0.12 g ofVerapamilHydrochloride in methanol andmix with
the aid of ultrasound for 30 minutes, followed by shaking for
10 minutes. Add sufficient methanol to produce a solution
containing 0.048% wlv of Verapamil Hydrochloride, mix and
filter.

(2) 0.048% wlv of verapamil hydrochloride BPCRS in
methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (30 em x 3.9 mm) packed
with octadecylsilyl silica gelfor chromatography (I0 urn)
(p-Bondapak CI8 is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flow rateof 1.5 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 280 nm.
(l) Inject 25 ~L of each solution.

\
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MOBILE PHASE

3 volumes of a 0.164% wlvsolution of anhydrous sodium
aceiate previously adjusted to pH 7.0 with a 5% vtv solution
of glacial acetic Mid and 7 volumes of acetonitrile.

DETERJ\lINATlON OF CONTENT

Calculate the content of C27H38N204,HCl in the tablets
using the declared content of CZ7H3sNz04,HCl in verapami/
hydrochloride BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include impurities D, E, F, G, I, Jand K listed
under Verapamil Hydrochloride.

Vigabatrin Oral Powder
Action and use
Antiepileptic.

DEFINITION
Vigabatrin Oral Powdercontains Vigabatrin.
Theoralpowder complies with the requirements statedunder Oral
Powders ond wilh thefollowing requirements;

Content of vigabatrin, CoHuNO,
95.0 [0 105.0% of the stated amount.

IDENTIFICATION
A. The infrared absorption spectrum, Appendix II A, is
concordant with the ref'.""" spectrum ofvigabatrin (RS 36fJ).
B. In theAssay, the retention time of the principal peakin
the chromatogram obtained with solution (1) is the same as
thatof the principal peakin the chromatogram obtained with
solution (2).

5-Vlnyl-2-pyrrolidone
In the Assay, the area of any peakcorresponding to 5-vinyl
2-pyrrolidone in the chromatogram obtained withsolution
(1) is not greater than the area of the peakin the
chromatogram obtained with solution (3) (0.5%).

ASSAY
Carry out the method for liquid chromawgraphy,
Appendix m D, using the following solutions. For solution
(1) dissolve a quantity of the mixed contents of 20 sachets
containing 0.2 g of Vigabatrin in sufficient of the mobile
phase to produce 100 mL Solution (2) contains 0.2% w/vof
vigabatrin BPCRSin the mobilephase.Solution (3) contains
0.001 % w/v of 5-<Jinyl-2-pyrro1idone BPCRS. Solution (4)
contains 0.002% w/v of 5-<Jinyl-2-pyrrolitkJne BPCRS,
0.2% w/v of pouidone and 0.2% wlv of tJigabatrin BPCRS in
the mobilephase.
The chromatographic procedwe may be carried out using
(a) a stainless steel column (25 em x 4.6 mm) packed with
cation exchange resin (10 pm} (Whatman Partisil SCX is
suitable), (b) as the mobile phase with a flow rate of 1.5 mL
per minutea mixture of 4 volumes of oceumiuile, 40 volumes
of methanol and 1000 volumes of a 0.34% w/v solution of
potassium dihydrogen ol1/wphosphate, adjusted to pH 2.8 with
onhophosplwrit add and (c) a detection wavelength of
210 nm.
Inject 20 ~L of solution (4). When the chromatogram is
recorded under the prescribed conditions, the retention times
arepovidone, about4 minutes, 5-vinyl-2-pyrrolidone, about
5 minutes and vigabatrin, about 8 minutes. The test is not
valid unless the resolution factor between the peaks
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corresponding to 5-vinyl-2-pyrrolidone and vigabauin is at
least 1.5 and me resolution factor between thepeaks
corresponding to povidone and 5-viny!-2-pyrrcJidone is
at least 1.5.
Inject separately 20 ~L of solutions (I) and (2). Calculate the
content of C6HIIN02 in one sachetfrom the areas of the
peaksand usingthe declared contentof C6HIIN02 in
?Jigabatrin BPCRS.

Vigabatrin Tablets
Action and use
Antiepileptic.

DEFINITION
Vigabatrin Tablets contain Vigabatrin.
The tablets comply with the requirements Slated under Tablets and
with thefollowing requirements.

Content ofvigabatrin, C&1lUNOl
95.0 to 105.0% of me stated amount.

IDENTIFICATION
To a quantity of the powdered tablets containing 0.5 g of
Vigabatrin add 10 rnLof water, shake andfilter through a
0.7 ~m filter (Whatman GFIF is suitable). To 0.2 mL of the
filtrate add 5 mL of cuetone and allowthe solvent to
evaporate in a current of nitrogen. The infrared absorption
spearum of the residue, Appendix II A) is concordant with
the referenu spectrum of vigabatrin (RS 36fJ).

TESTS
5-VLnyl-2-pyrrolidone
In the Assay, the area of any peakcorresponding to 5-vinyl
2-pyrrolidone in the chromatogram obtained with solution
(1) is not greater thanthe area of the peakin the
chromatogram obtained with solution (3) (0.5%).

ASSAY
Carry out the method for liquidchromawgraphy,
Appendix III D, injecting 20 ~L of each of the following
solutions. For solution (I) add 800 mL of the mobile phase
to 10 whole tablets, stirvigorously until allof the tablets are
unifonnLydispersed into fine panicles, add sufficient of the
mobile phase to produce 1000 ml., mix well and filter
through a 0.2 ~m nylon-66 filler. Dilute 10 mL of the filtrate
to 50 mL with the mobile phase. Solution (2) contains
0.10% wlv of vigabatrin BPCRS in the mobile phase.
Solution (3) contains 0.0005% wlv of 5-<Jinyl-2-
pyrrolid<me BPCRSin the mobile phase. Solution (4) contains
0.0005% wlv of 5-<Jinyl-2-pyrrolidone BPCRS, 0.1% w/v of
povidone and 0.1% wlv of vigabatrin BPCRSin the mobile
phase.
The chromatographic procedure may be carried out using
(a) a stainless steel column (25 cm x 4.6 mm) packed with
cation exchange resin (10 prn) (Whatman Partisil SCX is
suitable), (b) as the mobilephasewith a flowrateof 1.5 mL
per minute, a mixture of 4 volwnes of acetonitrile, 40 volumes
of methanol and 1000 volumes of a 0.34% wlv solution of
potassium dihydrogen ol1hophosphate, adjusting the pH to 2.8
with ol1hophosphori< acidand (c) a detection wavelength of
210 om.

In the chromatogram obtained withsolution (4») the
retention times areabout4 minutes for povidone) about
5 minutes for 5-vinyl-2-pyrrolidone and about 8 minutes for
vigabarrin. The test is not valid unless the resolution factor
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between the peaks corresponding to 5-vinyl-2-pyrrolidone
and vigabatrin in me chromatogram obtained with solution
(4) is at least 15 and the rw;/utionjaclMberween the peaks
corresponding to povidone and 5-vinyl-2-pyrrolidone is
at least 1.5.

Calculate the percentage content of C6HnN02 in me tablets
from me areas of me peaks for vigabatrin in the
chromatograms obtained with solutions (1) and (2) and from
the declared content of C6HllN02 in vigabatrin BPCRS.

Vinblastine Injection
Vinblastine Sulphate Powder for Injection

Vinblastine Sulphate Solution for Injection

Action and use
Vinca alkaloid cytotoxic.

DEFINITION
Vinblastine Injection is a sterile solution of Vinblastine
Sulfate in Water for Injections. It is supplied as a ready-to
use solution or it is prepared by dissolving Vinblastine Sulfate
Powder for Injection in accordance wirh the manufacturer's
instructions.

The injection complies with the requirements slatedunder
Parenteral Preparations.

STORAGE
Vinblastine Injection should be used immediately after
preparation bur, in any case, within the period recommended
by the manufacturer when prepared and stored strictly in
accordance with the manufacturer's instructions.

VINBLASTINE SULFATE POWDER FOR
INJECTION
DEFINITION
Vinblastine Sulfate Powder for Injection is a sterile material
prepared from Vinblastine Sulfate. It may contain excipients.
I[ is supplied in a sealed container.

The etmtentsof the sealed container comply with 1MMjUiremenlS
for Powders for Injections or Infusions Slated underParenteral
Preparations and with thefollowing requirements.

Content of vinblastine sulfate, C4J'1ssN"Og,HzS04

92.5 10 107.5% of the staled amount of anhydrous
vinblastine sulfate.

IDENTIFICATION
A. In the test for Related substances, the principal peak in
the chromatogram obtained with solution (1) has the same
retention time as the principal peak in the chromatogram
obtained with solution (3).

B. To 1 mg of the powder being examined, add 0.2 mL of a
freshly prepared 1% wlv solution of vanillin in hydrochloric
acid. A pink colour is produced in about I minute
(distinction from vincristine sulfate).

C. Yield the reactions characteristic of sulfates, Appendix VI.

TESTS
Acidity
pH of a solution containing the equivalent of 0.15% wlv of
anhydrous vinblastine sulfate, 3.5 to 5.0, Appendix V L.

Clarity of solution
Dissolve the contents of a sealed container in 10 mL of
carbon dioxide-free water. The resulting solution is dear,
Appendix N A.
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Related substances
Carry out the method for liquidchromatography,
Appendix m D, using the following solutions. Keep the
solutions in ice before use.

(1) Dissolve the contents of a sealed container in sufficient
waterto produce a solution containing the equivalent of
0.1 % wlv of anhydrous vinblastine sulfate.

(2) 0.1 % wlv each of vinblas,ine sulfate BPCRS and vincristine
sulfate BPCRS in water.
(3) 0.1 % wlv of vinblas,ine sulfate BPCRS in water.
(4) Dilute 1 volume of solution (I) to 50 volumes with water.

(5) Dilute I volume of solution (4) to 20 volumes with water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-eapped octylsilyl silica gelfor chromatography (5 J.U1l)
(Zorbax C8 is suitable). Place a guard column packed with a
suitable silica gel placed between the pump and the injection
device.

(b) Use isocratic elution and me mobile phase described
below.

(c) Use a flow rate of 1.0 mLper minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 262 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (1), allow the chromatography to proceed
for 3 times the retention time of the peak due to vinblastine.

MOBILE PHASE

12 volumes of autonilrile, 38 volumes of a 1.5% vlv solution
of diethylamine adjusted to pH 7.5 with orthophosphoric acid
and 50 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions the retention times of vincristine sulfate and
vinblastine sulfate are about 12.5 and 17.5 minutes
respectively.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2) the resolution between the peaks due to
vinblastine and vincristine is at least 4.0.

UMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (4) (2%);

the sum of the areas of all the secondary peaks is not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (4) (5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

Los. on drying
When dried at 60° at a pressure not exceeding 0.7 kPa for
16 hours, lose not more man 17.0% of their weight.
Use 0.5 g.

Uniformity of content
The content of anhydrous vinblastine sulfate in each of 10
individual containers as determined in the Assay is not less
than 90.0% and not more than 110.0% of the average except
that in one container me content may be not less than 80.0%
and not more than 120.0% of the average.
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ASSAY
Dissolve the contents of a sealed container in a suitable
volume of methanol and dilute with. sufficient methanol to
produce a solution containing 0.004% w/v of anhydrous
vinblastine sulfate. Measure the absorbance of the resulting
solution at the maximum at 267 run, Appendix II B.
Calculate the content of C.,6H58N409,H2S04 in the sealed
container taking 185 as the value ofA(l%, 1 em) at the
maximum at 267 om. Repeat the procedure with a further
nine sealed containers. Calculate the average content of
C4J158N409,H2S04 per container from the 10 individual
results thus obtained.

LABELLlNG
The label of the sealed container states (1) the weight of
anhydrous vinblastine sulfate contained in it; (2) when
reconstituted, that the preparation is for intravenous use only,
it is fatal if given by other routes.

VmBLASTINESULFATESOLUTIONFOR
INJECTION
DEFINITION
Vinblastine Sulfate Solution for Injection is a sterile solution
containing Vinblastine Sulfate. It may contain exciplents. It is
supplied as a ready-to-use solution.

The conrents of the sealed container comply wirh the requirements
for Parenteral Preparations and with ,h. following requiremems:

Content ofvinblastlne sulfate, C4JISaN'409,H2S04
92.5 to 107.5% of the stated amount of anhydrous
vinblastine sulfate.

IDENTIFICATION
A. In the test for Related substances the principal peak in the
chromatogram obtained with solution (I) has the same
retention time as the principal peak in the chromatogram
obtained with solution (3).

B. To a quantity of the injection containing I mg of
Vinblastine Sulfate add 0.2 mL of a freshly prepared 1% wlv
solution of vanilJin in hydrochloric acid. A pink colour is
produced in about 1 minute (distinction from vincristine
sulfate).

C. Yield the reactions characteristic of sulfares, Appendix VI.

TESTS
Acidity
The pH of the injection is 3.5 to 5.0, Appendix V L.

Related substances
Carry out the method for Iit}uid chromalfJgraphy,
Appendix III D, using the following solutions. Keep the
solutions in ice before use.

(I) Dilute the injection with water, if necessary, to produce a
solution containing the equivalent of 0.1 % wlv of anhydrous
vinblastine sulfate.

(2) 0.1% wlv each of vinblastin. sulfate EPCRS and vincrisrin.
sulfate EPCRS in warer.
(3) 0.1 % wlv of vinblasun.sulfate EPCRS in warer.
(4) Dilute I volume of solution (I) to 50 volumes with warer.
(5) Dilute I volume of solution (4) to 20 volumes with warer.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with end-capped octy/siIY/ silica gelfor chromarography (5 urn)
(Zorbax C8 is suitable). Place a guard column packed with a
suitable silica gel placed between the pump and the injection
device.

Vincristine Preparations 111-1501

(b) Use isocratic elution and the mobile phase described
below.

(e) Use a now rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 262 nm.

(l) Inject 20 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for 3 times the retention time of the peak due to vinblastine.

MOBILE PHASE

12 volumes of acewnirn¥e, 38 volumes of a 1.5% vlv solution
of di.thylamin. adjusted to pH 7.5 with orthophosphoric add
and 50 volumes of methanol.
When the chromatograms are recorded under the prescribed
conditions the retention times of vincristine sulfate and
vinblastine sulfate are about 12.5 and 17.5 minutes
respectively.

SYSTEM SUITABILITY

The test is not valid unless) in the chromatogram obtained
with solution (2) the resolution between the peaks due to
vinblastine and vincristine is at least 4.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (4) (2%);

the sum of the areas of aU the seamdary peaks is not greater
than 2.5 times the area of the principal peak in the
chromatogram obtained with solution (4) (5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Dilute a quantity of the injection with methanol to produce a
solution containing 0.004% wlv of anhydrous vinblastine
sulfate. Measure the absorbance of the resulting solution at
the maximum at 267 nm, Appendix IT B using methanol
(96%) in the reference cell. Calculate the content of
C.oH,sN.O"H,SO. in the injection using a 0.004% wlv
solution of vinblastm. sulfate EPCRS in methanol (96%) and
the declared content of vinblas'ine sulfate EPCRS.

LABELLlNG
The label of the sealed container states (l) the concentration
of anhydrous vinblastine sulfate and volume contained in it;
(2) that the preparation is for intravenous use only, it is fatal
if given by other routes.

Vincristine Injection
Action and use
Vinca alkaloid cytotoxic.

DEFINITION
Vincristine Injection is a sterile solution of Vincristine Sulfate
in a suitable vehicle.

The injecrum complits with the requirements suuedunder
Parenteral Preparations and with thefollowing requirements.

Content of vincristine sulfate, C4JIS~401O,H2S04
90.0 to 107.5% of the stated amount of anhydrous
vincristine sulfate.
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IDENTIFlCATION
A. In the test for Related substances, the principal peak in
the chromatogram obtained with solution (1) has Lite same
retention time as the principal peak in me chromatogram
obtained with solution (4).

B. Shake a volume of the injection containing the equivalent
of 1 mg of anhydrous vincristine sulfate with 3 mL of
chloroform, filter and wash the filter with 2 mL of chloroform.
Evaporate the combined chloroform solutions to dryness at
40'. Add 0.2 mL ofa freshly prepared 1% wlv solution of
vanillin in hydrochloric acid to the residue. An orange colour is
produced in about 1 minute (distinction from vinblastine
sulfate).

TESTS
Related substances
Carry out the method for liquidckromarography,
Appendix III D , using the following solutions in water.

(1) Dilute a volume of the injection, if necessary, with
sufficient water to produce a solution containing the
equivalent of 0.10% w/v of anhydrous vincristine sulfate.

(2) Dilute 1 volume of solution (I) to 50 volumes.

(3) 0.10% wlv each of vincristine sulfate EPCRS and
vinblastine sulfateEPCRS.
(4) 0.10% wlv of vincristine sulfateEPCRS.
(5) Dilute 1 volume of solution (2) to 20 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 nun) packed
with end-capped octy/si(yl silica gelfor chromatography (5 urn)
(Zorbax C8 is suitable) and a guard column packed with a
suitable silica gel.

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 297 nm.
(I) Inject 10 ~L of eacb solution.

(g) Allow the chromatography to proceed for 3 times the
retention time of vincristine.

MOBILE PHASE

30 volumes of a 1.5% v/v solution of diethylamine adjusted to
pH 7.5 with ol1hophosphoric acid and 70 volumes of methanol.

SYSTEM SUITABILITY

The rest is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due (Q

vincristine and vinblastine is at least 4.0.

LIMITS

In the chromatogram obtained with solution (1):

the area of any secondary peak is not greater than the area of
the principal peak in the chromatogram obtained with
solution (2) (2%);

the sum of the areas of any secondary peaks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (5%).

Disregard any peak with an area less than the area of the
principal peak in the chromatogram obtained with solution
(5) (0.1%).

ASSAY
Dissolve a volume of the injection, if necessary, in a suitable
volume of methanol to produce a solution containing me
equivalent of 0.005% wlv of anhydrous vincristine sulfate.

2022

Measure the absorbance of the resulting solution at the
maximum at 297 nm, Appendix IT B. Calculate the content
of C4oH56N401O.H2S0.. in the sealed container taking 177 as
the value of A(1 %, 1 em) at the maximum at 297 nm.
Repeat the procedure with a further nine containers.
Calculate the average content of C46H5~401O,H2S04per
container from the 10 individual results thus obtained.

STORAGE
Vincristine Injection should be stored strictly in accordance
with the manufacturer's instructions.

LABELLING
The label states:

the preparation is for intravenous use only, it may be fatal if
given by other routes;

the quantity of active ingredient in terms of the equivalent
amount of anhydrous vincristine sulfate.

Vindesine Injection
Vindesine Sulphate for Injection

Action and use
Vinca alkaloid cytotoxic.

DEFINITION
Vindesine Injection is a sterile solution of Vindesine Sulfate
in a suitable liquid. It is prepared by dissolving Vindesine
Sulfate for Injection in the requisite volume of a suitable
diluent in accordance with the manufacturer's instructions.

The injection complies with the requirements Slated under
Parenteral Preparations.

STORAGE
Vindesine Injection should be used immediately after
preparation but, in any case, within the period recommended
by the manufacturer when prepared and stored strictly in
accordance with the manufacturer's instructions.

VINDESINE SULFATE FOR INJECTION
DEFINITION
Vindesine Sulfate for Injection is a sterile material consisting
of a mixture of one part by weight of Vindesine Sulfate and
five parts by weight of a suitable carrier with or without other
excipients. It is supplied in a sealed container.

The contents ofthe sealed container comply with the requirements
for Powders for Imeaions or lrfusiom statedunderParenteral
Preparations and with thejolwwingrequirements.

Content ofvlndeslne sulfate, C 43Hj:sN'sO' JH2SO"
90.0 to 105.0% of the stated amount of anhydrous vindesine
sulfate.

IDENTIFlCATION
A. Carry out the method for thin-layer chromawgraphy,
Appendix m A, using the following solutions in methanol.

(1) Dissolve a quantity of the contents of the injection in
sufficient methanol to produce a solution containing the
equivalent of 0.20% wlv of anhydrous vindesine sulfate.

(2) 0.20% wlv of vindesine sulfate EPCRS.

(3) 0.20% wlv each of vinblastine sulfate EPCRS, vincristine
sulfateEPCRSand vindesine sulfate EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gel GF,S4'

(b) Use the mobile phase as described below.
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(c) Apply 10 ~L of each solution.

(d) Develop the plate to 15 em.

(e) Afterremovalof the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

5 volumes of diethylamine, 5 volumes of methanol and
90 volumes of chlorotorm.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) shows threeclearlyseparated spots.

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (I) corresponds in position and colour to that in the
chromatogram obtained with solution (2).
B. In the Assay, theprincipal peak in the chromatogram
obtained with solution (1) has the sameretention timeas the
principal peak in the chromatogram obtained with
solution (2).
C. Yields the reactions characteristic of sulfates, Appendix VI.

TESTS
Clarity of solution
Dissolve the contents of a sealed container in 10 rnL of
carbon dioxide-free water. The solution is clear) Appendix N A.

Related substances
Carry out the method for liquidchromarographYJ
Appendix In DJ using the following solutions in water. Keep
the solutions in ice before use.
(I) To a quantity of injection add sufficient water to produce
a solution expected to contain 0.10% wlvof anhydrous
Vindesine Sulfate.
(2) Dilute I volume of solution (I) to 50 volumes.

(3) Dissolve I mg of desautylvinblastine EPCRS in waUl', add
I mL of solution (I) and dilute to 50 mL

(4) Dilute I volume of solution (2) to 20 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (I5 em x 4.6 mm) packed
with octadecylsilyl silica gelfIJI' chromatography (5 um) (Iones
Apex ODS is suitable).

(b) Use isocratic elutionand the mobilephase described
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 270 run.
(I) Inject 200 ~L of each solution.

(g) Maintain the final concentration of the mobilephaseuntil
the total run time is twice the retention timeof the principal
peakin the chromatogram obtained with solution (I).

MOBILE PHASE

Mobile phase A A 1.5% v/v solution of diethylamine adjusted
to pH 7.4 with onhophosphoric acid.

Mobile phase B methanol.

Time Mobile phase A Mobile phase B Comment
(min) (per cent VIV) (per cent VIV)

49 51 Equibbration
0-40 49 51 Isocratic

40-49 49....30 51....70 linear gradient

49-end 30 70 Isocratic
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SYSTEM SUITABILITY

The test is not valid unless, in thechromatogram obtained
with solution (3):

the retention time of vindesine is less than 40 minutes;
the symmetry factorof the vindesine peak is not more than
2.0;

the resolution factor between thepeaks due to vindesine and
desacetylvinblastine is at least 2.0.

LIMITS

In the chromatogram obtained with the solution (1):
the area of any secondary peak is not greater than 1.5 times
the area of the principal peak in the chromatogram obtained
with solution (2) (3%);

the sum of the areas of any suchpeaks is not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (5%).

Disregard any peakwithan area less than the area of the
principal peakin the chromatogram obtained withsolution
(4) (0.1%).

Uniformity of content
The contentof anhydrous vindesine sulfate in each of 10
individual containers as determined in the Assay is not Jess
than 90.0% and not more than 110.0% of the average except
that in one container the content maybe not less than 80.0%
and not more than 120.0% of the average.

ASSAY
Carry out the method for liquid chromatography,
Appendix In D) using the following solutions. Keep the
solutions in ice before use.
(I) Dissolve the contents of a sealed container in water and
add sufficient water to produce a solution containing the
equivalent of 0.05% wlvof anhydrous vindesine sulfate.
(2) Dissolve and dilute the entire contents of a vial of
vindesine sulfate EPCRS with water to yield a concentration of
approximately 0.05% wlv.

(3) Add 2 mL of solution (2) to I mg of
desacerylvinblasline EPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with ocla<kcylsilyl silica gelfor chromalography (5 urn) (Iones
Apex ODS is suitable).

(b) Use· isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1 mLper minute.
(d) Use an ambient column temperature.
(e) Use a detection wavelength of 270 mo.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

38 volumes of a 1.5% vlvsolution of diethylamine, previously
adjusted to pH 7.4 with on/wphosphoric acid, and 62 volumes
of methanol.

SYSTEM SUITABIUTY

The assay is not valid unless:
the resolution factorbetween the peaks corresponding to

vindesine sulfate and desacetylvinblastine sulfate is greater
than 1.5;

the symmetry faaor of the vindesine peak is not more than
2.0.
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1425,00" = 6.8I5A525 - 2.555A51O - 4.260A;m

1830
A525,corr X 100", X V

The above expression can be used only ifA325 has a value of
not greater than A325• CUlT I 0.970 where A325• COlT is the
corrected absorbance at 325 run and is given by the
equation:

where A designates the absorbance at the wavelength
indicated by the subscript.

IfAj 25 has a value greater than A32 5, carr I 0.970, calculate
the content of vitamin A from me expression:

absorbance at 325 nm
weighl of the era! drops in gnHILS
total volume ofsolulion conlaining 10 III 10 15 III of
vitaminA per mL
conversion factor for the speciJic absorbance of aD
f1Jlm-retinol in IU

1830
1425 X 100m X V

where Ani..
V

1830

ASSAY
For Vitamin A
Gany om the lestas rapidly as possible, avoiding exposure co
actinic lightand air, oxidising agenl$, oxidation catalysts
(e.g. copper and iron) and acids.

Examine by ultraviolet absorption spectrophotometry,
Appendix II B (Method A). If method A is found not to be
valid, examine by liquid chromatography, Appendix ill D
(Method B).

Method A
Test solution To a weighed quantity of the oral drops
containing 50,000 IU in a round-bottomed flask, add 3 mL
of a freshly prepared 50% w/w solution ofpotassium hydroxide
and 30 mL of absolute ethanol. Boil under a reflux condenser
in a current of nitrogen for 30 minutes. Cool rapidly and add
30 mL of waler. Extract with four 50 mL quantities of ether
discarding the lower layer after complete separation. Wash
the combined upper layers with four 50 mL quantities of
water and evaporate to dryness under a gentle current of
nitrogen at a temperature not exceeding 30° or in a rotary
evaporator at a temperature not exceeding 30° under reduced
pressure (water ejector). Dissolve the residue in sufficient
propan-2-o1 to give an expected concentration of vitamin A
equivalent to 10 to 15 IU per mL.

Measure the absorbances, Appendix Il B, of the solution at
300 run, 310 run, 325 run and 334 run and at the
wavelength of maximum absorption with a suitable
spectrophotometer in 1 cm matched cells, using propan-2-01
as the compensation liquid.

Calculate the content of vitamin A, as all-trans-retinol, in ill
per gram from the expression:

The assay is not valid unless:

(a) the wavelength of maximum absorption lies between
323 run and 327 nm and

(b) the absorbance at 300 run relative to mat at 325 run is at
most 0.73.

MethodB
Carry out the method for liquid chromatography,
Appendix ill D J using the following solutions.

DETERi\UNATION OF CONTENT

Calculate the content of vindesine sulfate, GUH55Nj01J
H 2S04, in the container using the declared content of
C43H55Nj07,H2S0.. in umdesine sui/au EPCRS. Repeat the
procedure with a further nine containers. Calculate the
average content of C43H55Nj07,H2S0.. per container from
the 10 individual results obtained.

STORAGE
Vindesine Sulfate for Injection should be stored at a
temperature of 2° to 8°.

IMPURITIES
The impurities limited by me requirements of this
monograph include those listed in the monograph for
Vindesine Sulfate,

Paediatric Vitamins A, C and D Oral
Drops
DEFINITION
Paediatric Vitamins A, C and D Oral Drops are a solution of
vitamin A, Ascorbic Acid and Colecalciferol in a suitable,
flavoured vehicle.
The oraldrops comply with the requirements slatedunderOral
Liqm"ds and with thefoUowing requirements.

Content of vitamin A
5200 to 6200 ill per mL.

Content of ascorbic acid .
160 to 175 mg per mL.

Content of colecalciferol
2100 to 2500 ill per mL.

IDENTIFICATION
A. In the Assay for vitamin A, the solution shows a
maximum at 325 run.

B. Carry out the method for thin-layer chromawgraphy,
Appendix III A, using the following solutions.
(1) Dilute the oral drops, if necessary, with water to contain
the equivalent of 0.5% wlv of ascorbic acid.

(2) 0.5% wlv of ascorbic acidBPCRS in water.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating TLC silica gelF254 plate (Merck silica
gel 60 F 2 54 plates are suitable).

(b) Use the mobile phase as described below.

(c) Apply 2 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal of the plate, dry in air and examine under
ultraviolet light (254 nm).

MOBILE PHASE

20 volumes of waterand 120 volumes of ethanol (96%).

CONFIRMATION

The principal spot in the chromatogram obtained with
solution (1) corresponds in position and colour to that in the
chromatogram obtained with solution (2).

C. In the Assayfor colecalciferol, the chromatogram obtained
with solution (1) shows a peak corresponding to the
coiecalciferol peak in the chromatogram obtained wirh
solution (2).
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with oCladecyfsiiyl sHiea gelfor chromatography (5 pm to
10 urn).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 1 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of325 om.

(I) Inject I0 ~L of each solution.

MOBILE PHASE

3 volumes of waterand 97 volumes of methanol.

SYSTEM SUITABILITY

Inject in triplicate solution (1) and solution (3).
The retention time of all-trans-retinol is 5 ± I minutes.

The assay is not valid unless: (a) the chromatogram obtained
wilh solution (1) shows a peak corresponding to that of all
lrans-retinol in the chromatogram obtained with solution (3);
(b) when using the method of standard additions to solution
(I) there is greater than 95% recovery of the added retinyl
acetate EPCRS; (c) the recovery of aU-trans-retinol in solution
(3), as assessed by direct absorption spectrophotometry, is
greater than 95%.

DETERMINATION OF CONTENT

Calculate the content of vitamin A using the following
expression:

(I) To a weighed quantity of the oral drops containing
50,000 IU in a round-bottomed flask, add 5 mL of a freshly
prepared 10% wivsolution of ascorbic add and 10 mL of a
freshly prepared 80% wlv solution of potassium hydroxide and
100 mL of ethanol(96%). Boil under a reflux condenser on a
water bath for 15 minutes. Add 100 mL of a 1% wlv
solution of sodium chloride and cool. Transfer the solution to
a 500 mL separating funnel rinsing the round-bottomed flask
with about 75 mL of a 1% wfv solution of sodium chloride and
then with 150 mL of a mixture of equal volumes ofpetro/eum
spirit (boiling range, 4ff lO 6(1') and ether. Shake for 1 minute.
When the layers have separated-completely, discard the lower
layer and wash the upper layer) first with 50 mL of a 3% w/v
solution of potassium hydroxide in a 10% v/v solution of
ethanol (96%) and then with three 50 mL quantities of a
1% w/v solution of sodium chloride. Filter the upper layer
through 5 g of anhydrous sodium sulfate on a fast filter paper
into a 250 mL flask suitable for a rotary evaporator. Wash
the funnel with 10 mL of fresh extraction mixture) filter and
combine the upper layers. Distil them at a temperature not
exceeding 30° under reduced pressure (water ejector) and fill
with nitrogen when evaporation is completed. Alternatively
evaporate the solvent under a gentle current of mirogen at a
temperature not exceeding 30°. Dissolve the residue in
propan-2-ol, transfer to a 25 mL volumetric flask and dilute
to 25 mL with propan-2-o1. Gentle heating in an ultrasonic
bath may be required.

(2) Prepare a solution of relinylacetate EPCRS in propan-2
01 RJ so that I mL contains about 1000 IU of all-trans
retinol.

The exact concentration of solution (2) is assessed by
ultraviolet absorption spectrophotometry, Appendix II B.
Dilute solution (2) with propan-2-o1 RJ to a presumed
concentration of 10 to 15 ill per mL and measure the
absorbance at 326 om in matched 1 em cells using propan-2
01 Rl as the compensation liquid.

Calculate the content of vitamin A in IU per mL of solution
(2) from the following expression, taking into account the
assigned content of retinytaceUlte EPCRS:

where AJ 2'i

V,
V,
1830

absorbance at 325 run
volume of the diluted solution
volume or ~olUliOl1 (3) used
conversion factor for the specjfic absorbance or all_
trollS-retinol in IU

c « v 1A,x--x
A2 m

A 1830 X V.
325 X 100 X V3

For solution (3) proceed as described for solution (1) but use
2 mL of solution (2) in place of the oral drops.

The exact concentration of solution (3) is assessed by
ultraviolet absorption spectrophotometry, Appendix II B. Dilute
solution (3) with propan-2-ol Rl to a presumed concentration
of 10 to 15 IU per mL of aU-trans-retinol and measure the
absorbance at 325 om in matched I em cells using propan-2
01 Rl as the compensation liquid.

Calculate the content of aU-trans-retinol in IU per millilitre of
solution (3) from the expression:

For ascorbic acid
To a volume of the oral drops containing the equivalent of
0.14 g of ascorbic acid, add 100 mL of 1% wlv
orlhophosphoric acidin water and 1 mL of starch solution and
titrate with O.05M iodine VS until a full blue colour is
produced. Each mL of O.05M iodine VS is equivalent CO

0.0088 g of ascorbic acid.

For colecalclferol
Carry out tbe assayas rapidlyas possibk, avoidingexposure ro
octinit: lighland air. Carry out the method for liquid
chromatography, Appendix III D, using the following
solutions.

(I) To a weighed quantity of the oral drops containing about
4000 IU of colecalciferol, add 10 mL of a 0.001 % wlv
solution of ergocalciferol BPCRS in absolute ethanol, 20 mL of
absolute ethanoland 5 mL of a 60% wlvsolution ofpotassium
hydroxide in water. Pass a stream of nitrogen and boil under a
reflux condenser for 20 minutes, cool and transfer the

area of the peak corresponding to all--trollS-retinol in the
chromatogram obtained with solution (1)
area of the peak corresponding to alJ-tmrn-retinol in the
chromatogram obtained with solution (3)
concentration of minyt awate EPCRS in solution (2)
as assessed prior to the saponification in International
Units per mL (= 1000 IV per mL)
volume of solution (2) treated
weight of the oral drops in solution (1)

c

V

A,

..absorbance at 326 nm
volwne of the diluted solution
volume or solution (2) used
conversion factor for the specific absorbance of rainyl
aatak EPCRS in IU

A 1900 X Y2
326 X 100 X V,

where AJ 26

V,
V,
1900
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contents [0 a separating funnel using ether, shake and allow
the layers [0 separate; discard the lower layer and wash the
ether layer withfour 50 mL quantities of water,swirling
gentlyfor each washing and discard the lowerlayer.
Evaporate to drynessusing a rotary evaporator and transfer
the residue to a 4 mL vial using smallquantities of methanol
until4 mL of solution is obtained.
(2) In the same manner as solution (I) bUI using 10 mL
each of 0.001 % wlv each of coIeeakiferol BPCRS and
ergacakiferol BPCRS respectively beginning ar the words
'20 mL of absolute ethanol.....

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless sreel column (25 em x 4.6 mm) packed
with particles of silica the surface of which has been modified
with chemically-bonded oCladecylsilyl groups (5 urn)
(Spherisorb ODS I is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below. Allow the mobile phase to equilibrate for 30 minutes.

(c) Use a flow rate of 1.5 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of254 nm,

(I) Inject 20 ~L of each solution.

MOBILE PHASE

7 volumes of water and 93 volumes of methanol.

SYSTEM SUITABILITY

The assay is not validunless the chromatogram obtained
with solution (2) shows two distinctpeaks. If complete
resolution is not attained, add 3% vlv of distilled water to the
mobilephase, allow to equilibrate and repeatthe
chromatography. ITthe resolution is still not achieved, use a
new colwnn and allow the mobilephase to equilibrate for
30 minutes.

DETERMINATION OF CONTENT

Determine the weight per mL of the oraldrops,
Appendix V G, and calculate the content of colecalciferol,
weightin volume, using Ute declared content of colecalciferol
in coIecoIciferol BPCRS.

STORAGE
Paediatric Vitamins A, C and D Oral Drops should be kept
in an airtight container and protected from light.

LABELLING
The label states the numberofIntemational Units of
Vitamin A and Colecalciferol and Ute content of vitamin C in
terms of the equivalent amount of ascorbic acid.

Vitamins 8 and C Injection
DEFINITION
Vitamins Band C Injection is a sterile solution of Thiamine
Hydrochloride, Pyridoxine Hydrochloride, Riboflavin Sodium
Phosphate, Nicotinamideand Ascorbic Acid (as the sodium.
salt) in Water for Injections) containing Glucose for the
intravenous injection or BenzylAlcoholfor the intramuscular
injection.
Vitamins Band C Injection is prepared immediately before
use by mixing the contents of two ampoules, (I) and (2).
Ampoule (I) contains Thiamine Hydrochloride, Pyridoxine
Hydrochloride, Riboflavin Sodium Phosphate and, where
appropriate, BenzylAlcohol. Ampoule (2) contains
Nicotinamide and Ascorbic Acid and, where appropriate,
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Glucose. The air in ampoule (2) is replaced by nitrogen or
other suitable inertgas.
The inieaion complies with the requimnenlS stared under
Parenteral Preparations and the contents of ampoules (I) and (2)
comply with thefollowing requirements, as appropria~.

Content of thiamine hydrochloride, C IlH17CIN,OS,HCI

92.0 to 106.0% of the stated amount.

Content of pyridoxine hydrochloride, C,HllNO"HCI
90.0 to 110.0% of the stated amount.

Content ofribofiavin, C17HzoN406
90.0 to 110.0% of the stated amount.

Content of nicotinamide, CoHoN,O
95.0 to 105.0% of the stated amount.

Content of ascorbic acid, ~Ha06
95.0 to 105.0%of the stated amount.

Content of glucose, C6H1206

Where appropriate, 90.0 10 110.0%of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer ,hromaragraphy,
Appendixill A, using a silica gel PUt precoated plate
(Mercksilica gel 60 F254 plates aresuitable) and a mixture of
60 volumes of methanol and 40 volumes of a solution
containing 0.14% wlv of potassium dihydrogen arthophosphate
and 0.5% wlv of disodium edetaaas the mobilephase. Apply
separately to the plate 2 J.lL of each of the following solutions
in water. For solution (l) use a volumeof the contents of
ampoule (1) diluted, if necessary, with water to contain
0.2% wlv of Pyridoxine Hydrochloride. For solution (2) use
a volume of the injection in ampoule (2) diluted, if necessary,
with water to contain 2% wlv of Ascorbic Acid. Solutions (3)
and (4) contain 1% wlv and 0.4% wlv respectively of
thiamine mononitrate BPCRS. Solution (5) contains 0.2% wlv
of pyridoxine hydrochlmide BPCRS. Solution (6) contains
0.022% wlv of riboflavin sodium phosphate BPCRS. Solution
(7) contains 0.64% wlv of nicounamide BPCRS. Solution (8)
contains 2% wlv of ascotbic acidBPCRS. After removal of the
plate, allow it to dry in airand examine underultraviolellight
(254 nm and 365 nm). The principal SpOlS in the
chromatogram obtainedwith solution (1) correspond to
those in the chromatograms obtained with either solutions
(3), (5) and (6) or solutions (4), (5) and (6). The principal
spots in the chromatogram obtained with solution (2)
correspond to those in the chromatograms obtained with
solutions (7) and (8).

B. Forinjections containing Glucose, heat I mL of the contents
of ampoule (2) with cupri-lartoric solution Rl. A copious
precipitate of copper(J) oxide is produced.

ASSAY
For thiamine hydrochloride, pyridoxine hydrochloride
and nicotinamide
Carry out the method for IUjuid chromatagraphy,
Appendix ill D, using the following solutions in water.
Solution (1) contains0.01% w/v of thiamine
monanitrate BPCRS and 0.002% wlv ofpyridaxine
hydrochloride BPCRS. Solution (2) contains 0.01% wlv of
thiamine mononimue BPCRSand 0.005% wlvof pyridoxine
hydrochloride BPCRS. Solution (3) contains 0.016% wlv of
nicotinamide BPCRS. For solution (4) dilutea suitable
volume of the contents of ampoule (1) with water to contain
0.01% wlv of Thiamine Hydrochloride. For solution (5)
dilute a suitable volume of the contentsof ampoule (2) to
contain 0.016% w/v of Nicotinamide.
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The chromatographic procedure may be carried out using
(a) a stainless steel column (30 em x 3.9 mm) packed with
end-capped v.;;aduylsilyl silica gelfar chromatography (IO pm)
(~Bondapak CI8 is suitable), (b) as the mobile phase with a
flow rate of 1 mL per minute, 0.22% w/v of sodium
hepumesulfonace in a mixture of 75 volwnes of a 1.36% w/v
solution of potassium dihydrogen onhophosphate and
25 volumes of methanol, the pH of the final mixturebeing
adjusted to 3.0 with orthophosphork add, and (c) a detection
wavelength of 280 nm.

Calculate the content of CI2HI1ClN40S,HCI using the
declared content of Cl2HI7Ns04S in thiamine
mononitrate BPCRS. Eachmg of CIZHl7NsOtS is equivalent
to 1.030 mg of C ,2H17CIN.OS,HCl. Calcuiate the content
of CsHIlN03,HCI using the declared content of CSHIIN03J

HCI in pyridoxine hydroehloride BPCRS. Calculate the content
of CoH.N20 using the declared content of C.HoN20 in
nicotinamide BPCRS.

For riboflavin
Dilute a volume of the contents of ampoule (1) containing
the equivalentof 4 mg of riboflavine with sufficientphthalate
huffer pH 4.0 to produce 200 mL and measure the absorhance
of me resulting solution at the maximum at 446 nm,
Appendix IT B. Calculate the content of C 17H2oN.O. taking
323 as the value of A(l %, 1 em) at the maximum at
446 nm.

For ascorbic acid
Dilute a volume of the contents of ampoule (2) with water to
produce a solution containing 1% w/vof Ascorbic Acid.
To 20 mL of the resulting solution add 5 mL of 1Msulfuric
acid and SO mL of O.05M iodine VS and titrate me excess
iodine with O.IM sodium thiosulfate VS using stareh mud/age as
indicator. Each mL of O.05M iodine VS is equivalent to
8.806 mg of C.H.O•.

For glucose
For inj«tiom containing Glucose, dilute a volume of the
contents of ampoule (2) containing 0.8 g of Glucose to
500 mL with waterand dilute 2 mL of the resulting solution
to 100 mL with water. Transfer3 mL of this solution to a
boiling tube previouslycleaned with chrOm~-$Ulfuric acid
mixture and rinsed with water. In two similartubes place
separately 3 mL ofglucose standard solutUm and 3 mL of
water. Add 6 mL of anthrone reagent in such a manneras to
ensure rapid mixing, allow to stand for 10 minutes, cool
quickly and measure the absorbanuJ AppendixII B, of the
test solution and of the standard solution at the maximum at
625 nm using the solution prepared with water in the
reference cell, Calculatethe concentration of CJf1206 in the
test solution.

STORAGE
Ampoules (1) and (2) for Vitamins Band C Injection should
be protected from light.

LABELLING
For each ampoule the label states (1) the directions for the
preparation of the injection; (2) whether the final injection is
for intravenous or intramuscular use; (3) that the final
injection is a high potency injection.

For ampoule (1) the label states the quantity of Riboflavin
Sodium Phosphate in terms of the equivalent amountof
riboflavin.

Warfarin Preparations 111-1507

Warfarin Oral Suspension
Action and use
VitaminK epoxide reductase inhibitor; oral anticoagulant
(coumarin).

DEFINITION
Warfarin Oral Suspension is a suspension of Warfarin
Sodium in a suitable flavoured vehicle.
The oralsuspension complies with the requirements stated under
Oral Liquids and with thefollowing requirements.

Content of warfarin sodium, C1.)iUN'a04
95.0 to 105.0% of the stated amount.

IDENTIFICATION
In the Assay, the retention time of the principal peak in the
chromatogram obtained with solution (1) is similar to that of
the principal peak in the chromatogram obtained with
solution (2).

TESTS
Acidity
pH, 2.7 to 4.0, Appendix V L.

Related substances
Carry out the method for liquid chromawgraphYJ
Appendix ill D, using the following solutions.
(1) To a quantity of the oral suspensioncontaining 10 mg of
Warfarin Sodium add 30 mL of acewnitrile and mix; add
SO mL of water, mix with the aid of ultrasound for
10 minutes and allow the solution to cool to room
temperature. Add sufficient water to produce 100 ml., mix
and filter through a 0.45-~m cellulose acetate filter (GDIX is
suitable}.

(2) Dissolve 10 mg of 4-hyd1Oxyt>!umarin (warfarin
impurity B) in SO mL of acetonitrile and add sufficientwater
to produce 100 mL Dilute 1 volume of this solution to
10 volumes with a mixturecontaining30 volumes of
acetonitrile and 70 volumes of waterand further dilute
1 volume to 10 volumes with the same mixtureof solvents.
(3) Dissolve 10 mg of benzalacetone (warfarin impurity C) in
50 mL of acetonitrile and add sufficient water to produce
100 mL Dilute 1 volume of this solution to 10 volumes with
a mixture containing 30 volumes of acetonim7e and
70 volumes of waterand further dilute I volume to
10 volumes with the same mixture of solvents.
(4) Dissolve 10 mg of (SRS)-3-(2-hydroxyphenyl)-5
phenykydohex-2-enone BPCRS (warfarin impurity A) in
SO mL of aceumitrik and add sufficientwater to produce
100 nIL Dilute I volume of this solution to 10 volumes with
a mixture containing 30 volumes of acetonitrile and
70 volumes of water and further dilute 1 volume to
10 volumes with the same mixture of solvents.

(5) Dissolve 80 mg of benzoic add in 50 mL of acelOnitrile
and add sufficient water to produce 100 mL Dilute 1 volume
of this solution to 10 volumes with a mixture containing
30 volumes of ~etonitn·1eand 70 volumes of waterand
further dilute I volume to 10 volumes with the same mixture
of solvents.
(6) Mix equal volwnes of solution (2) and solution (5).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 em x 4.6 mm) packed
with phenylhexylsilyl silica gelfor ch1Omarography (5 urn)
(phenomenex Luna Phenyl-Hexyl is suitable) litted with a
stainless steel guard column (4 mm x 3 nun) packed with
octack<ylsily/ silica gelfor chromatography.
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(b) Use isocratic elution and the mobilephasedescribed
below.

(e) Use a flow rate of2 mLper minute.

(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 283 om.

(I) Inject 50 flLof each solution.

When the chromatograms arerecorded under the prescribed
conditions the retention time of warfarin is about J9 minutes.

MOBILE PHASE

1 volumeof acetic add, 50 volumesof methanol and
50 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (6), the resolution factor between the peaks
corresponding to 4-hydroxycoumarin andbenzoic acid is at
least 1.5.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peakscorresponding to 4-hydroxycownarin,
benzalacetone and (5RS)-3-(2-hydtoxyphenyl)-5
phenylcyclohex-2-enone arenot greater thanhalf the area of
the principal peaks in the chromatograms obtained with
solutions (2), (3) and (4) respectively (0.5% of each);

the area of any other secondary peak is not greater than
0.2 times the areaof the principal peakin the chromatogram
obtained with solution (2) (0.2%).

Disregard any peak corresponding to the peakin the
chromatogram obtainedwith-solution (5).

ASSAY
Carry out the method for lilJuid chromatography,
Appendix In D, using the following solutions.
(1) To a weighed quantity of the oralsuspension containing
10 mg of Warfarin Sodium add 30 mL of aceronilrile and
mix, add 50 rriL of water, mix with the aid of ultrasound for
10minutes and allow the solution to cool to room
temperature. Add s-fflcient water to produce 100 ml., mix
and filter through a 0.45-~m cellulose acetate filter (GDIX is
suitable).

(2) Dissolve 0.1 g of waifarin Bl'CRS in 100 mL of a
mixture of equal volumes of acetonitrile and Wale1'j dilute
10 volumes of this solution to 100 volumes with a mixture
containing 30 volumes of acetonitrile and 70 volumesof water.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 4.6 mm) packed
with phenylhexylsilyl silica gelfor chromatography (5 1UJl)
(phenomenex Luna Phenyl-Hexyl is suitable) fitted with a
stainless steel guard column (4 mm x 3 mm) packed with
octadecylsily/ silica gelfor chromowgraphy,
(b) Use isocratic elution and themobilephasedescribed
below.
(c) Use a flow rate of 2 mL per minute.
(d) Use a column temperature of 35°.

(e) Use a detection wavelength of 283 om.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

1 volumeof acetic acid, 50 volumes of methanol and
50 volumes of water.

DETERMINATION OF CONTENT

Determine the weight per mL of the oralsuspension,
Appendix. V G, and calculate the contentof C19HI5NaO'h
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weight in volume;using the declared content of C1gH"1604 in
warfarin BPCRS. Each mg of C19H1604 is equivalent to
1.071 mg of C19HI5Na04'

STORAGE
Warfarin Oral Suspension should be protected from light.

Warfarin Tablets
Waifa,in Tablets prepared from Waifarin Sodium areno'
necessarily inurchangeable with Waifarin Tablets prepared from
Waifarin Sodium Clathrate.

Action and use
VitaminK epoxide reductase inhibitor; oral anticoagulant
(coumarin).

DEFINITION
Warfarin Tablets contain Warfarin Sodium or Warfarin
Sodium Clathrate.

The tablets <amply W1ih the requirements SUIted under Tablets aad
with thefollowing requirements.

Content of warfarin sodium, Cl~lsNa04
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Extract a quantity of the powdered tablets containing the
equivalent of 0.1 g of warfarin sodium with 30 mL of water,
add 0.1 mL of 2M hydrochloric acid, filter, wash the
precipitate with water and dry. Warm the residue gently with
3 mL of ethanol (96%), filter and add the filtrate to 25 mL of
water containing 0.1 mL of 2M hydrochloric acid. Filter, wash
the precipitate with wa.... and dry it at 105·, The infrored
absorption spearum of the residue, Appendix Il A, is
concordant with the nference spectrum of warfarin (RS 361).

TESTS
Dissoludon
Comply with the requirements fur Monographs of the British
Pharmacopoeia in the dissolution testfor Ulbkrs andcapsules,
Appendix XII BI.

TEST CONDITIONS

(a) Use Apparatus I, rotating the basket at 100 revolutions
per minute.
(b) Use 900 mL of a 0.68% wlv solution of potassium
dihydrogen orthophosphate adjusted to pH 6.8 by the addition
of 1M sodium hydroxide, at a temperature of 37°, as me
medium,
(c) For tablets containing 2 mg or less of warfarinsodium,
place three tablets in the basket for each rest; for tablets
containingmore than 2 mg of warfarin sodium, place a single
tablet in the basket for each test.

PROCEDURE

After 45 minutes, withdraw a lo-mL sampleof themedium.
Measure the a/norba",e of the filtered sample, suitably diluted
with the dissolution medium if necessary, at the maxima at
307 run and 360 nm, Appendix II B, using the dissolution
medium in the reference cell.

DETERMINATION OF CONTENT

Calculate the difference between the two readings (M).
Calculate the total content of warfarin sodium, CI9Hl 5Na04,

in the medium from the absorbances obtained and taking
428 as the value of M(I%, I em),
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Related substances
Carry out the methodforliquid chromatography,
Appendix ill D, using the following solutions in mixture of
methanol (25%).

(I) Shake a quantity of the powdered tablets containing the
equivalent of J0 mg of warfarin sodium in 8 mL. Mix with
the aid of ultrasound, dilute to produce 10 mLand filter.
(2) Dilute I volwne of solution (I) to 100 volumes. Dilute
1 volume of the resulting solution to 10 volumes.
(3) 0.002% wlv each of 4-hydrox;ycoumarin (impurity B) and
(E)-4-phenylbur-3-en-2-<Jne (impurity C).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with cyanosilyl silica gelfor chromarography (5 um) (Waters
Spherisorb CN is suitable).

(b) Use isocratic elutionand the mobilephasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.

(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 283 nm.
(I) Inject 50 ~L of each solution

(g) For solution (I) allow the chromatography to proceed for
twice the retention time of warfarin.

MOBILE PHASE

1 volume of glacial acetic acid, 15 volumes of acetonitrile and
85 volumes of water.
Whenthe chromatograms are recorded underthe prescribed
conditions, the retention timesrelative to warfarin (retention
timeabout9 minutes) are: impurity B, about0.4 and
impurity C, about 0.6.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
impurity B and impurity C is at least 2.0.

LIMITS

Identify anypeaks corresponding to impurity Band
impurity C in the chromatogram obtained withsolution (1),
using the chromatogram obtained withsolution (3). Multiply
the area of anypeakcorresponding to impurity B by a
correction factor of 0.5 and impurity C by a correction factor
of 0.4.

In the chromatogram obtained with solution (I):
the area of anypeakcorresponding to impurity B and
impurity C is not greater than 1.5 times the area of the
principal peak in the chromatogram obtained withsolution
(2) (0.15% of each);

the area of any othersecondary peak is not greater than twice
me area of the principal peak in the chromatogram obtained
with solution (2) (0.2%);

the sum of the areas of any othersecondary peaks is not
greater man 5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.5%);
Disregard anypeakwith an area less thanthe area of the
principal peak in the chromatogram obtained with solution
(2) (0.1 %).

Uniformity of content
Tablets containing less than 2 mg and/or less than2%w/w
of warfarin sodium complywith the requirements stated
under Tabletsusingthe following methodof analysis.
Carry out the methodfor liqrn·d ,hromatographYJ
Appendix ill D, using the following solutions.

Warfarin Preparations 111-1509

Shake one t~blet with 10 mL ofO.OIM sodium hydroxide for
IS minutes,add 10 mL of a 2% v/v solution of glacial acetic
add in acetommle, centrifuge for 10 minutes. Dilute me clear
supernatant liquid, if necessary, with the mobile phase to
producea solution containing 0.0025% w/vof warfarin.

Dilute I volumeof a 0.010% wlvsolution of
waifarinBPCRS in 0.01M sodium hydroxide to 4 volumes with
the mobilephase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (10 cm x 4.6 rom) packed
with octade<y1silyl silica gelfor chromatography (5 urn) (Hypersil
ODS is suitable),

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rateof 2 mL perminute.
(d) Use an ambient column temperature.
(e) Use a detection wavelengrb of 283 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

1 volwne of glacial acetic acit4 45 volumes of water, and
55 volumes of ocetonitsile.

DETERMINATION OF CONTENT

Calculate the content of CI9H15Na04 in each tablet using
the declared contentof CI9H1604 in war/ann BPCRS.
Eachmg of C19H1604 is equivalent to 1.071 mg of
C 19H,,NaO•.

ASSAY
For tablets containing 2 mg or less or 2% wIw or less
a/warfarin sodium
Use the average of the individual results obtained in the test
for Unifonnityof content.
Few tablets conta,'nJ'ng more than 2 mg and more than
2% wlw ofwarfarin sodium
Weigh and powder 20 tablets. Carry out the method for
liquidchromatography, Appendix ill D, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing the
equivalent of 5 mg of warfarin sodium with 50 mL of
O.OIM sodium hydroxide for 15 minutes, add 50 mL of a
2% vlv solution of glacial acetic acid in Qcewnitrile, centrifuge
for 10 minutes and use the clear supernatant liquid.
(2) Dilute 5 mL of a 0.010% wlv solution of
waifarinBPCRS in 0.0 I M sodium hydroxide to 10 mL with
the mobilephase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Unifonnity
of contentmay be used.

DETERMINATION OF CONTENT

Calculate the content of Cl9HlSNa04 in the tablets using the
declared contentof C19H1604 in warfan·n BPCRS. Eachmg
ofCI9H I60 " is equivalent to 1.071 mg OfC19HlSNa04'

STORAGE
Warfarin Tablets should be protected from light.

LABELLING
When the active ingredient is Warfarin Sodium Clathrate the
quantity is statedin terms of the equivalent amount of
warfarin sodium.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed under Warfarin Sodium.
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Xylometazoline Nasal Drops
Action and use
Alpha-adrenoceptor agonist.

DEFINITION .
Xylometazoline Nasal Drops area solution of Xylometazoline
Hydrochloride in Purified Water.
The nasaldrops comply with the requirements stated underNasal
Preparations and w,ih the following requirements.

Content of xylometazoline hydrochloride, CU#l.-N"Z,
HCI
90.0 to 110.0% of the stated amount.

In preparing Wool Alcohols Ointment, the proportions of
Hard Paraffin, Soft Paraffin and liquid Paraffin may be
varied to produce WoolAlcoholsOintment having suitable
properties.

WhenWoolAlcohols Ointment is used in a white ointment,
it should be prepared withWhiteSoft Paraffin; whenused in
a coloured ointment it shouldbe prepared with Yellow Soft
Paraffin.

Extemporaneous preparation
The following directions apply.

Melt together withthe aid of gentleheatand stiruntilcold.
The ointment romplies fIJIih therequitemenu stated under Topital
Semi-solid Preparations.

I mL of di<hltm';ntthane. Solution (2) contains 0.03% wlv of
xylometazoline impurity A EPCRS in di<hloromethane. After
removal of the plate, allowit to dry in air and spray witha
solution prepared by dissolving 0.3 g of ninhydrin in a
mixture of 100 mL of tnuan-l-d and 3 mL of g/adal acetic
acid. Heat at 1000 for 10 minutes, allow to cool, and spray
with dilute potassium iodobismuthau solution. Any spot
corresponding to xylometazoline impurity A
[N-(2-aminoethyl)-4-tert-buryl-2,6-xylylacetamide] in the
chromatogram obtained withsolution (I) is not moreintense
thanthe spot in the chromatogram obtained with
solution (2).

ASSAY
To a volumeof the nasal drops containing 10 mg of
Xylometazoiine Hydrochloride add 5 mL of water, 10 mL of
2Mhydro<hlorit; add and 10 mL of dichloromethane and shake
for 1 minute. Discard the dichloromethane layer and repeat
the extraction with two further 10 mL quantities of
dkhloromethane. Add to the aqueous extract 10 mL of
5Msodium hydroxide and 10 mL of di<hloromuhane, shake for
1 minute and allowto separate. Filterthe dichloromethane
extract through glass wool and repeat the extraction with four
further 10 mL quantities of dichforomethane. Evaporate the
combined dichloromethane extracts almost to dryness on a
water bath, removing the final traces of solvent in a current
of air, and dissolve the residue in 10 mL of
O.OIM hydrochloric add. To 2 mL of this solution add 3 mL
of water, 2.5 mL of 1Msodium hydroxide and 2.5 mL of a
5% wlv solution of sodium nitropnuside, mix and allow to
stand protected from light for 10 minutes, Add 10 mL of a
freshly prepared 8.3% wlv solution of sodi"," hydrogen
carbonate, dilute to 100 mL with water, allow to stand
protected from light for 10 minutes and measure the
absorbance of the resulting solution at the maximum at
560 DID, Appendix D B, using in the reference cell a solution
prepared by treating 5 mL of waterand 2.5 mL of 1Msodi","
hydroxide in the samemanner, beginning at thewords'and
2.5 mL of a 5% wlv solution of sodium nitroprusside ...'.
Repeat the operation usinga 0.1%w/vsolution of
xyIometaeoline hydrochloride BPCRS, diluted if necessarywith
water, in place of the nasal drops. Calculate the contentof
C,oH:wN2,HCl in the nasal drops from the absorbances
obtained using the declared content of C16H24N2JHCl in
xyIometaealine hydrochloride BPCRS.

STORAGE
Xylometazoline Nasal Drops should be protected from light.

Zidovudine Capsules
Action and use
Nucleoside reverse transcriptase inhibitor; antiviral (HIV).

DEFINITION
Zidovudine Capsules contain Zidovudine.
Thecapsules comply wilh the requirements stated under Capsules
and with thefollowing requirements. .

Content ofzidovudine, C1oH13NS04
925 to 107.5% of the stated amount.

IDENTIFICATION
Shake a quantity of the contents of the capsules containing
0.2 g of Zidovudine with 50 mL of methanol, filler and
evaporate the filtrate to dryness. The infrared absorption
spectrum of the residue, Appendix II A, is concordant with
the re!erenu spectrum of zidovudine (RS 447).

600.

60.
240g
100 •

Wool Alcohols Ointment
DEFINITION

Wool Alcohols
HardParaffin
WhiteSoftParaffin or Yellow
Soft Paraffin
liquid paraffin

IDENTIFICATION
A. To a volume of the nasal drops containing 50 mg of
Xylcmetazoline Hydrochloride add 5 mL of 1M sodium
hydroxide, extract with 10 mL of dieh/oromethane JR,
evaporate to dryness and dissolve the residue in 0.5 mL of
di<hloromethane JR. The infrared absorption spectrum of the
resulting solution, Appendix II A, is concordant with the
reference spectrum of xylometazcfine (RS 36Z).

B. To a volumecontaining 0.5 mg of Xylometazoline
Hydsochloride add 0.2 mL of a 5% wlvsolution of sodium
nitroprusside and 0.1 mL of 5M sodium hydroxide and ajlow 10

stand for 10 minutes. Add 1 mL of a 10% wlv solution of
sodium hydrogen carbonate. A violet colour is produced.

TESTS
Acidity
pH, 5.6 10 6.6, Appendix V L.

N·(Z-Aminoethyl)-4-tert-butyl-2,6-xylylacetamlde
Carry out the methodfor th,~n-Iayer chromawgraphy,
Appendix ill A, usingsilica gelHF254 as the coating
substance and a mixture of 200 volumes of methanol and
3 volumes of 13.5M ammonia as the mobile phase. Apply
separately 10 the plate 5 ~L of each of the following
solutions. Forsolution (1) add a volume of the nasal drops
containing 10 mg of Xylomelazoline Hydrochloride to 30 mL
of warer, add 5 mL of 5M sodium hydroxide, mix, extract with
three 20 mL quantities of dkhloromethane, evaporate the
combined extracts to dryness and dissolve the residue in
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TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix xn B I.

TEST CONDITIONS

(a) Use Apparatus 2 and rotate the paddle at 50 revolutions
per minute.

(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

After45 minutes, withdraw a lO-mL sampleof the medium
and filter. Measure me absorbance of the filtered medium,
diluted if necessary with water, at the maximum at 266 nm
using waterin the reference cell, Appendix Il B. Calculate the
total content ofzidovudine, CIOH13Ns041 in the medium
from the absorbance obtainedfrom a 0.0017% wlv solutionof
zidouudine BPCRS in water and usingthe declared content of
C,oH13N,O. in zidovudine BPCRS.

LIMITS

The amount of zidovudine released is not Jess than 75% (Q)
of the stated amount.

Related substances
Carry out the method for littuid chromatography,
Appendix III D, using the following solutions protected from
light.

(I) Shake a quantity of the contents of the capsules
containing 0.3 g of Zidovudine with 5 mL of water in a
100 mL volumetric flask, add 30 m.L of methanol, mix with
the aid of ultrasound for 10 minutes,dilute to 100 mL with
waler and filter. Dilute 2 volumes of the filtrate to 5 volumes
withwater.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobilephase.
(3) Dilute I volume of solution (2) to 5 volumes with the
mobile phase.

(4) 0.01% wlv of zidovudine impurity standard BPCRS in the
mobile phase.

(5) 0.0036% wlv of thymine in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 urn)
(Spherisorb ODS2 is suitable).

(b) Use isocratic elution and the mobilephase described
below.
(c) Use a flow rate of 1.2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detectionwavelength of265 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

20 volumes of methanol and 80 volumes of water.

SYSTEM SUITABILITY

The rest is not valid unless, in the chromatogram obtained
with solution (4):

the chromatogram closely resembles the reference
chromatogram supplied with zidOfJUdine
impurity standard BPCRS;
the resolution between the peaks due to zidovudine and
impurity B is at least 1.5.

LIMITS

In the chromatogram obtained with solution (I):
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the area of any peak corresponding to impurity C (thymine)
is not greater than the area of the principal peakin the
chromatogram obtained with solution (5) (3.0%);

the area of any peakcorresponding to impurity B is not
greater than the areaof the principal peakin the
chromatogram obtained with solution (2) (1.0%);

the area of any peak corresponding to impurity G (retention
relative to zidovudine about 2.8) is not greater than 0.5 times
the area of the peak due to zidovudine in the chromatogram
obtained with solution (2) (0.5%);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.2%);

the sum of the areas of aU me secondary peaks is norgreater
than4 times the area of the principal peakin the
chromatogram obtained with solution (2) (4.0%).

Disregard any peakwith an area less thanhalf the area of the
principal peakin the chromatogram obtained withsolution
(3) (0.1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions protected from
light.

(I) Shake a quantity of the mixed contents of 20 capsules
containing0.1 g of Zidovudine with 40 mL of methanol in a
200 mL volumetric flask, shake for 30 minutes, dilute to
200 mL with water and filter. Dilute 2 volumes to 5 volumes
with the mobile phase.
(2) 0.02% wlv of zidovudine BPCRS in the mobile phase.

(3) 0.01% wlv of zidovudine impurity standard BPCRS in the
mobile phase.

CHROMATOGRAPHlC CONDITIONS

The chromatographic conditionsdescribed underRelated
substances may be used.

SYSTEM SUITABILITY

The restis not valid unless) in the chromatogram obtained
with solution (3), the resoluu'on betweenzidovudine and
impurity B is at least 1.5.

DETERMINATlQN OF CONTENT

Calculate the content of ClOH 13N 50 ... in the capsules from
the chromatograms obtained using the declared content of
C,oH...N,O. in zidovudine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include impurities B, C and G listed under
Zidovudine.

Zidovudine Infusion
Zidovudine Concentrate for Intravenous Infusion

Action and use
Nucleoside reverse transcriptase inhibitor; antiviral (HIV).

DEFINITION
Zidovudine Infusion is a sterilesolution containing
Zidovudine. It is prepared by diluting Zidovudine
Concenttate for Infusion in a suitable diluentin accordance
with the manufacturer's instructions.
The infusion complies with the requirements stated under
Parenteral Preparations.
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STORAGE
Zidovudine Infusionshould be used immediately after
preparation but, in any case, within the period recommended
by the manufacturer when prepared and storedstrictly in
accordance with the manufacturersinstructions.

ZIDOVUDINE CONCENTRATE FOR
INFUSION
DEFINITION
Zidovudine Concentrate for Infusionis a sterile solution
consisting of Zidovudine with or without excipients. It is
supplied in a sealed container.
The contents of the sealed container comply W1ih the requirements
for Concentnues for Injeuions or Infusions Slated under Parenteral
Preparations and with thefollowing requirements.

Content ofzidovudlne, CIOHI~S04
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix ill A, using the following solutions protected from
light.

(1) Dilute a volume of the contents of the sealedcontainer in
sufficient methanol (50%) to producea solution containing
0.1% wlv of Zidovudine.

(2) 0.1% wlv of zidooudine BPCRS in melhanol (50%).

CHROMATOGRAPHIC CONDITIONS

(a) Use precoated S17ica gelFZ54 plates (Merck silica gel 60
FZ54 platesaresuitable).
(b) Use the mobile phase described below.

(c) Apply 10 pL of each solution.

(d) Develop the plate to 12 em.

(e) After removal of the plate, dIY it in airand immediately
examine under ultraviolet light (254 nm).

MOBILE PHASE

3 volumes of gloom acetic acid, 10 volumes of methanol and
90 volumes of dichloromethane.

CONFIRMATION

The chromatogram obtainedwith solution (I) shows a
principal spot corresponding in position,colourand size to
the principal spot in the chromatograms obtainedwith
solution (2).

B. In the Assay, me chromatogram obtained withsolution
(1) shows a principal peakwith the same retention time as
the principal peak due to zidovudine in the chromatogram
obtained with solution (2).

TESTS
Acidity or a1kallnity
pH ofa solution containing 0.01% wlv ofZidovudine, 3.5 to
7.0, Appendix V L.

Related substances
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions in mobile
phase protected from light.

(1) Dilute a volumeof the contents of me sealedcontainer to
produce a solutioncontaining 0.1% w/vof Zidovudine.
(2) Dilute I volume of solution (I) to 500 volumes.

(3) 0.01% wlv of zidofJudine impUl;ty standard BPCRS.

(4) 0.003% wlv of thymine.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with octadecylsilyl silica gelfor chromatography (5 pm)
(Spherisorb ODS2 is suitable).

(b) Use isocratic elution and me mobilephasedescribed
below.
(c) Use a flow .rate of 1.2 mL per minute.
(d) Use an ambientcolumn temperature.

(e) Use a detection wavelength of265 nm.
(I) Inject 20 pL of each solution.

MOBILE PHASE

20 volumes of methanol and 80 volumes of water.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3):

the chromatogram closely resembles the reference
chromatogram supplied with zidouudine
impuritystandardBPCRS;

the resolution between the peaks due to zidovudine and
zidovudine impurity B is at least 1.5.

LIMITS

In the chromatogram obtained withsolution (1):
the area of any peak corresponding to Impurity C (thymine)
is not greater thanthe area of the principal peak in the
chromatogram obtained with solution (4) (3.0%);

the areaof any peak witha relative retention time of 2.8
(Impurity G) is not greater than2.5 times tile area of the
principal peak in the chromatogram obtained with solution
(2) (0.5%);

the areaof any other secondary peak is not greater thanthe
area of the principal peakin the chromatogram obtained with
solution (2) (0.2%);

the sum of the area of anypeakcorresponding to Impurity G
and any other secondary peaksis not greater than 5 times the
area of the principal peak in the chromatogram obtained
solution (2) (1.0%).

Disregard any peak with an area less than 0.5 times the area
of the principal peak in the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Carry out the method for liquidchromatography,
Appendixill D, using the following solutions in mobile
phase protected from light.

(1) Dilute a volume of the contentsof the sealedcontainer to
produce a solution containing 0.02% w/vof Zidovudine.
(2) 0.02% wlv of eidooudine BPCRS.

(3) 0.01 % w/v of zidouudine impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underRelated
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaksdue to
zidovudine and zidovudine impurity B is at least 1.5.

DETERMINATION OF CONTENT

Calculate the content of C1oH13N50" in the infusion from
the chromatograms obtainedusing the declared contentof
CIOH"N,O. in zidouudine BPCRS.
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IMPURITIES
The impurities limited by the requirements of this
monographinclude impurities B, C, E and G listed under
Zidovudine.

Zidovudine Tablets
Action and use
Nucleoside reverse transcriptase inhibitor; antiviral (HIV).

DEFINITION
Zidovudine Tablets containZidovudine.
The tablets comply with the requirements Slated under Tablets and
wi,h thefollmuing requirements.

Content of zidovudlne, CJoHl~504
95.0 to 105.0% of the stated amount.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 0.2 g of
Zidovudine with 50 mL of methanol, filter and evaporate the
filtrate to dryness, The infrared absorptWn S[1e<'um of the
residue, AppendixII A, is concordant with the reference
spectrum of zidovudine (RS 447).

TESTS
Dissolution
Comply with the dissolution USt for tablets andcapsules,
Appendix XlI BI.

TEST CONDITIONS

(a) Use Apparatus 2 lind rotate the paddle at 50 revolutions
per minute.
(b) Use 900 mL of water, at a temperature of 37°, as the
medium.

PROCEDURE

After45 minutes withdrawalO-mL sample of the mediwn
and filter. Measure the absorbance of the filtered medium,
dilutedif necessary with water, at the maximum at 266 nm
using water in the reference cell, Appendix II B. Calculate the
total contentof zidovudine CIOHuN50 "-Jin the medium
fromthe absorbance obtained from a 0.0017%wlvsolutionof
zidovudine BPCRS in water and usingthe declared contentof
C,oHnN,O. in zidouudine BPCRS.

LIMITS

The amount of zidovudine released is not less than75% (Q)
of the statedamount.

Related substances
Carty out the method for liquid chromatography,
Appendix ill D, usingthe following solutions protected from
light.

(I) Shake a quantity of the powdered tablets containing 0.3 g
of Zidovudine with 5 mL of water in a 100 mL volumetric
flask, add 30 mL methanol and mix with the aid of
ultrasound for 10 minutes; diluteto 100 mL with waterand
filter. Dilute 2 volumes of the filtrate to 5 volumes with
water.
(2) Dilute I volume of solution (I) to 100 volumes with the
mobile pbase.

(3) Dilute I volume of solution (2) to 5 volumes with the
mobile phase.
(4) 0.01% wlv of zidouudine impurity standard BPCRS in the
mobile phase.
(5) 0.0036% wlv of thymine in the mobile phase.
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CHROMATClGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with ocradecyisiiyi siika geifor chromarography (5 11m)
(Spherisorb ODS2 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.

(c) Use a flow rate of 1.2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 265 nm.
(I) Inject 20 ~L of each solution.

MOBILE PHASE

20 volumes of methanol and 80 volwnes of water.

SYSTEM SUITABILITY

The test is not valid unless, in me chromatogram obtained
. with solution (4):

the chromatogram closely resembles the reference
chromatogram supplied with zidovudine impurity standard;

the resolution between thepeaks due to zidovudine and
impurity B is at least 1.5.

LIMITS

In the chromatogram obtained with solution(1):
the area of any peak corresponding to impurity C (thymine)
is not greater than the area of the principal peak in the
chromatogram obtained with solution (5) (3.0%);
the area of any peak corresponding to impurity B is not
greater than the area of theprincipal peakin the
chromatogram obtained with solution (2) (1.0%);

the area of anypeakcorresponding to impurity G (retention
relative to zidovudine about2.8) is not greater than 0.5 times
the area of the principal peakin the chromatogram obtained
with solution (2) (0.5%);

the area of any other secondary peak is not greater than the
area of the principal peakin the chromatogram obtained with
solution (3) (0.2%);

the sum of the areas of any other secondary peaks is not
greater than 4 times the area of the principal peakin the
chromatogram obtained solution (2) (4.0%).

Disregard any peak withan area less thanhalf the area of the
principal peakin the chromatogram obtained with solution
(3) (0.1%).

ASSAY
Weigh and powder 20 tablets. Cany out the method for
liquidchromatography, Appendix ill D, using the following
solutions protected from light.
(I) Shake a quantity of the powdered tablets containing 0.1 g
of Zidovudine with 100 mL of mobile phasefor 10 minutes
and filter. Dilute 1 volume to 5 volwnes with the mobile
phase.
(2) 0.02% wlv of zidovudine BPCRS in the mobile phase.

(3) 0.01 % wlv of zidovudine impurity standard BPCRS in the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between the peaks due to
zidovudine and impurity B is at least 1.5.
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DETERMINATION OF CONTENT

Calculate me content of C1oH13NsO.. in the tablets from the
chromatograms obtained using the declared content of
C 1OH13N,O, in zidwudine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph includeimpurities B, C and G listed under
Zidovudine.

Zidovudine and Lamivudine Tablets
Action and use
Nucleoside reverse transcriptase inhibitor; antiviral (HlV).

DEFINITION
Zidovudine and Lamivudine Tabletscontain Zidovudine and
Anhydrous Lamivudine.
The tablets comply wuh the requirements scated under Tablets and
with thefollowing requirements:

Content of zldevudlne, C1oH13NsO..
95.0 to 105.0% of the stated amount.

Content ofIamlvudlne, CeHuN,O,S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromarography,
Appendix ill A, using the following solutions.
(I) Shake a quantity of powdered tablets containing 0.1 g of
Zidovudine with 50 mLof methanol, filter and use the
liltrate.

(2) 0.2% wlv of zidwudineBPCRS in mahanol.
(3) 0.1% wlv of /amwudine BPCRS in methanol.

CHROMATOGRAPHIC CONDITIONS

(a) Use precoated silica gelFm plates (Merck silica gel 60
F254 plates are suitable).
(b) Use the mobile phase described below.

(c) Apply 10 IlL of each solution.

(d) Develop the plate to 12 em,

(e) Afterremoval of the plate, dry it in airand immediately
examineunder ultraviolet light (254 nm).

MOBILE PHASE

3 volumes of glacial acetic acid, 10 volumes of methanol and
90 volumes of dich/oromethane.

SYSTEM SUITABIUTY

The test is not valid unless the chromatogram obtained with
solution (1) shows two clearly separated spots.

CONFIRMATION

The chromatogram obtained with solution(1) shows two
principal spots corresponding in position,colour and size to
the principal spots in the chromatograms obtained with
solutions (2) and (3).

B. In the Assay, the chromatogram obtained withsolution
(1) shows principal peaks with the same retention times as
the principal peaks due to zidovudine and lamivudine in the
chromatograms obtained with solutions (2) and (3)
respectively.

TESTS
Dissolution
Complywith the dissolution testfor tablets and ,;apsules,
Appendix xn B1.
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TEST CONDITIONS

(a) Use Apparatus 2 and rotate the paddle at 75 revolutions
per minute.
(b) Use 900 mL of O.IM hydroch/orU; acid, at a temperature of
37°, as the medium.

PROCEDURE

Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions.
(I) After 45 minutes withdraw a IOomL sample of the
medium and filter.
(2) Dissolve suitable quantities of zidovudine BPCRS and
lamifJudine BPCRS in solventA, described under Related
substances, to produce the same concentrations as that
expected for solution (I).

(3) 0.01% wlv of zidavudine and /amivudine
impurity standard BPCRS in solvent A.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

DETERMINATION OF CONTENT

Calculate the total content of zidovudine, C IOH 13N'S04. and
lamlvudine, CsH11N'303S, in the mediumusingthe declared
contents of C.oH,.N,O, in zidwudine BPCRS and of
C,H1.N,O,S in Iomiuudine BPCRS.

LIMITS

The amounts of zidovudine and lamivudine released arenot
less than75% (Q) of the stated amounts.

Related substances
Carry out the method for liquid chromatography,
Appendix ill D, using the following solutions in solvent A.
SoImnl A Dissolve 1.9 g of ammonium acetate in 900 mL of
water, adjust the pH to 4.0 withgladal acelic addand dilute
to 1000 mL. Mix 95 volumes of this solution with 5 volumes
of methanol.
(I) Shake a quantity of the powdered tablets containing 0.1 g
of Zidovudine in 60 mL with the aid of ultrasound for
30 minutes,dilute to 100 mL andfilter.
(2) Dilute 1 volume of solution (I) to 100 volumes.

(3) Dilute 1 volume of solution (2) to 10 volumes.

(4) 0.002% wlv of thymine.
(5) 0.1 % w/v of zidooudine and lamivudine
impurity standard BPCRS.
(6) Dilute 1 volume of solution (3) to 2 volumes.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with o"adecy/silyl silica gelfor chromatography (5 ~m) (YMC
ODS-A is suitable).

(b) Use gradient elution and the mobile phase described
below.

(c) Use a flow rateof 0.7 mL per minute.
(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 270 nm.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 0.025M ammonium acetate, the pH adjusted
to 4.0 with glacial acetic acid.
Mobile phase B methanol.
MaMe phase C atetonitrile.
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ASSAY
Heat 0.5 g of the cream gently in a porcelain dish over a

. small flame until the basis is completely volatilised or
charred. Increase the heat until aU the carbon is removed.

Zinc Cream
DEFlNTI10N
Zinc Cream contains 32% w/w of Zinc Oxide in a suitable
water-in-oil emulsified basis.

ExteD1poraneouspreparadon
The following formula and directions apply.

Mix the Zinc Oxide and the Calcium Hydroxide, triturate to
a smooth paste with a mixture of the Oleic Acid and Arachis
Oil, incorporate the Wool Fat and add gradually with
continuous stirring sufficient Purified Water to produce
1000 g.

The suitability of the Cream for use as a diluent should be
confirmed before use.

The trt-am complies with the requirements stated under Topical
Semi-solid Preparations and with thefollowing requirements.

Content of zinc oxide, ZnO
30.0 to 34.0% wlw.

IDENTIFICATION
The residue obtained in the Assay is yellow when hot and
white when cool.

(4) 0.1 % wfv of aidovudine ond lamivudine
impurity standard BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUlTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4):

the resolution between the peaks due to lamivudine
impurity Band lamivudine is at least 2.0;

the resolution between the peaks due to lamivudine and
thymidine is at least 2.0j

the resolution between the peaks due to aldovudine and
zidovudine impurity B is at least 4.0.

DETERMINATION OF CONTENT

Using solutions (1) and (2), calculate the total content of
C IOH13Ns0 4 in the tablets from the chromatograms obtained
using the declared content of C1oH13NsO" In
eidooudine BPCRS.

Using solutions (1) and (3) calculate the total content
CsHuN,03S in the tablets from the chromatograms
obtained using the declared content of CgHlIN303S in
lamivudine BPCRS.

IMPURITIES
The impurities limited by the requirements of this
monograph include those listed separately under Zidovudine
and Anhydrous Lamivudine respectively.

320g
0.45 g
5mL

320mL
SOg

Sufficient to produce 1000g

Zinc Oxide, finely sifted
Calcium Hydroxide
Oleic Acid
Arachis Oil
Wool Fat
Purified Water, freshly boiled and cooled

Time Mobile phase A Mobile phase B Mobile phase C Conwnenl

(Minutes) (% Yll/J '""" (%vN)

~15 95 s 0 lsocratic

is-ao 95->10 s-ec 0 Inear gradenl

co-ae 10 30 0 ,."",..,
38-39 10->0 30-.0 0-.'00 cllanga d solvent

"'"', 0 0 '00 washng cdurrn

-15-46 0-.95 0-.5 '00-.0 change01solve...

-e-ec 95 s 0 re-equill7alion

SYSTEM SUITABIUTY

The test is not valid unless:

the chromatogram obtained with solution (5) closely
resembles the reference chromatogram supplied with
zidooudine and lamiuudine impun"ty standard BPCRS;

the resolution between the peaks due to lamivudme
impurity Band lamivudine is at least 2.0;

the resolution between the peaks due to lamivudine and
thymidine is at least 2.0;

the resolution between the peaks due to zidovudine and
zidovudine impurity B is at least 4.0.

LIMITS

Using the chromatogram obtained with solution (5) and the
reference chromatogram supplied with zidwudine and
lamiTJUdine impun"ty standard BPCRS identify any peaks in
solution (1) corresponding to the named lamivudine and
zidovudine impurities.

In the chromatogram obtained with solution (I):

the area of any peak corresponding to thymine (zidovudine
impurity C) is not greater than the area of the principal peak
in the chromatogram obtained with solution (4) (2.0%);

the area of any peak corresponding to zidovudine impurity B
is not greater than the area of the peak due to zidovudine in
the chromatogram obtained with solution (2) (1.0%);

the area of any peak corresponding to zidovudine impurity G
(the retention relative to zidovudine is about 1.4) is not
greater than 0.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.5%);

the area of any peak corresponding to lamivudine impurity A
is not greater than 3 times the area of the peak due to
lamivudine in the chromatogram obtained with solution (3)
(0.3%);

the area of any other secondary peak is not greater than twice
the area of the peak due to zidovudine in the chromatogram
obtained with solution (3) (0.2%);

the sum of the areas of all secondary peaks is not greater than
5.2 times the area of the peak due to zidovudine in the
chromatogram obtained with solution (2) (5.2%).

Disregard any peak with an area less than the area of the
peak due to zidovudine in the chromatogram obtained with
solution (6) (0.05%).

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromawgraphy, Appendix ill D, using the following
solutions dissolved in solvent A described under Related
substances.

(1) Shake a quantity of the powdered tablets containing 0.1 g
of Zidovudine with 50 mL of solvent A in a 100 mL amber
volumetric flask for 30 minutes, dilute to 100 mL and filter.
Dilute 1 volume to 5 volumes.

(2) 0.02% wlv of eidooudine BPCRS.
(3) 0.01% wlv of lamivudine BPCRS.
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Dissolvethe residue in 10 mL of 2M autic acid and add
sufficient water to produce 50 mL To the resulting solution
add 50 mg of xylenoi orange tn"turate and sufficient hexamine
to produce a violet-pink colour. Add a further 2 g of
hexamine and titrate with O.IM disodium edetate VS until the
solution becomesyellow. Each mL of O.IM disodium edetare
VS is equivalent to 8.138 mg of ZnO.

Zinc Ointment
DEFINITION
Zinc Ointment contains 15% wlw of Zinc Oxidein a suitable
water-emulsifying basis.
Extemporaneous preparadon
The following fonnula and directions apply.
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IDENTIFICATIDN
The residue obtained in theAssay is yellow whenhot and
whitewhen cool.

ASSAY
Heat 0.5 g of the pastegently in a porcelain dishovera small
flame until the basis is completely volatilised or Charred.
Increase the heatuntil all thecarbon is removed. Dissolve
the residue in 10 mLof 2M acetic acid and addsufficient
water to produce 50 mL. To the resulting solution add
50 mg of xylenol orange triturate and sufficient hexamine to
produce a violet-pink colour. Add a further 2 g of hexamine
and titrate with0.1M disodium edeuue VS until the solution
becomes yellow. Each mL ofO.IM disodium edetate VS is
equivalent to 8.138 mg of ZnO.

Triturate the Zinc Oxidewith a portion of the Simple
Ointment until smooth, gradually add the remainder of the
Simple Ointment and mix thoroughly.

The ointment complies withthe requirements slated under TopkaJ
Semi-solid Preparations and with thefollowing requirements:

Content of zinc oxide, ZoO
14.0 to 16.0% wlw.

IDENTIFICATION
The residue obtained in the Assayis yellow whenhot and
whitewhencool. .

ASSAY
Heat 0.5 g of the ointmentgently in a porcelain dishovera
smallflame until the basis is completely volatilised or
charred. Increase the heat until aU the carbon is removed.
Dissolvethe residue in 10 mL of 2M acetic acidand add
sufficient water to produce 50 rnL. To the resulting solution
add 50 mg of xylenot orange triturate and sufficient hexamine
to produce a violet-pink colour. Add a further 2 g of
hexamine and tin-ate with O.05Mdisodium editaee VS until the
solution becomes yellow. EachmL of O.05M disodium edetate
VS is equivalent to 4.069 mg of ZnO.

Melt the WhiteSoft Paraffin, incorporate the Zinc Oxideand
the Starch and stir until cold.

Thepaste wmplies with the requirements stated under Topical
Semi-solid Preparations and with thefollowing requirements.

Content of zinc oxide, ZnO
23.5 to 26.5% wlw.

Compound Zinc Paste
DEFINITION
Compound ZincPastecontains 25% wlw eachof Zinc Oxide
and Starch in a suitable hydrophobic basis.

Extemporaneous preparation
The following formula and directions apply.

Zinc Oxide.finelysifted
SimpleOlnunem

ZincOxide, linely ,ifted
Starch, finely sifted
WhiteSoft paraffin

150 g
850 g

250 •
250.
500 •

Zinc Sulfate Capsules
Zinc Sulphate Capsules

DEFINITION
Zinc Sulfate Capsules contain ZincSulfate Monohydrate.
The capsules wmply with the requirements stated under Capsules
and with thefollowing requirements.

Content of zinc sulfate monohydrate, ZnSO..JH20
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. A quantity of the contents of the capsules containing 0.1 g
of Zinc Sulfate Monohydrate yields the reaction characteristic
of zinc andzincsalts, Appendix VI.
B. A quantity of the contents of the capsules containing
45 mg of Zinc Sulfate Monohydrate yields the reactions
characteristic of su!lates, Appendix VI.

ASSAY
Disperse a quantity of the mixedcontents of 20 capsules
containing 0.16 g of Zinc Sulfate Monohydrate in 5 mL of
dilute acetic add. Carry out the ccmplexemelTU ei,ran'on of zinc)
Appendix vm D.

Each mLofO.IM sodium edetateis equivalent to 17.95 mg of
ZnSO..,H20 .

STORAGE
Zinc Sulfate Capsules should be protected from light and
moisture.

Zinc Sulfate Eye Drops
Zinc Sulphate Eye Drops

DEFINITION
Zinc Sulfate Eye Drops are a sterile solution containing
0.25% wlv of Zinc Sulfate Heptahydrate in Purified Water.

The '!Y" drops comply with the reqta·rements stated under Eye
Preparations and with thefollowing requirements.

Content of zinc sulfate heptahydrate, ZnSO..,7H20
0.22 to 0.28% w/v.

ASSAY
To 5 mL add 50 mL of water and 5 mL of ammonia buffer
pH 10.9 and titrate with O.OIM disodium edetate VS using
mordantblack11 solutitm as indicator. EachmL of
O.OIM disodium edetate VS is equivalent to 2.875 mg of
ZnSO..,7H20 .
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Zinc Sulfate Injection
Zinc Sulphate Injection

DEFINITION
Zinc Sulfate Injection is a sterile solution of Zinc Sulfate
Heptahydrate in Water for Injections.

The injeaion complies wlih the requirements statedunder
Parenteral Preparations and wzih thefollowing requirements.

Content of zinc sulfate heptahydrate, ZnS04,7HzO
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. A volume of the injection containing 0.1 g of Zinc Sulfate
Heptahydrate yields the reaction characteristic of zinc and
zinc salts) Appendix VI.

B. A volume of the injection containing 45 mg of Zinc
Sulfate Heptahydrate yields the reactions characteristic of
sulfates, Appendix VI.

ASSAY
To a volume of the injection containing 0.16 g of Zinc
Sulfate Heptahydrate add 5 mL of dilute acetic acid. Carry out
the complexemetm titration 0/zinc, Appendix VIll D.

Each mL of O.IM sodium edetate is equivalent to 28.7S mg of
ZnSO••7H20 .

Zinc Preparations 111-1517

IDENTIFICATION
A. A quantity of the powdered tablets containing 0.1 g of
Zinc Sulfate Monohydrate yields the reaction characteristic of
zinc and zinc salts) Appendix VI.
B. A quantity of the powdered tablets containing 45 mg of
Zinc Sulfate Monohydrate yields the reactions characteristic
of sulfares, Appendix VI.

ASSAY
Weigh and powder 20 tablets. Disperse a quantity of the
powdered tablets containing 0.16 g of Zinc Sulfate
Monohydrate in 5 mL of dJ1uee acetic acid. Carry out me
complexemetric titration of zinc) Appendix VITI D.

Each mL ofO.lM sodium edetate is equivalent to 17.95 mg of
ZnSO",H20 .

STORAGE
Zinc Sulfate tablets should be protected from light and
moisture.

Zinc and Castor Oil Ointment
Zinc and Castor Oil Cream

DEFINITION

Extemporaneous preparation
The following directions apply.

Triturate the Zinc Oxide with a portion of the Virgin Castor
Oil until smooth and add the mixture to the remainder of the
ingredients previously melted together. Stir while cooling
until the temperature is about 40°.
Theointment complies with the requirements Slated underTopical
Semi-solid Prepamtions and with thefollowing requirements.

Content of zinc oxide) ZnO
7.0 to 8.0% w/w.

IDENTIFICATION
A. Heat 1.3 g of the ointment gently in a porcelain dish over
a small flame until the basis is completely voJatilised or
charred. Increase the heat until all the carbon is removed.
The residue obtained is yellow when hot and white when
cold.

B. Dissolve the cooled residue obtained in test A in 5 mL of
1M hydrochloric acid. The resulting solution yields the reaction
characteristic of zincsalts) Appendix VI.

ASSAY
Heat 1 g of the ointment gently in a porcelain dish over a
smaU flame until the basis is completely volatilised or
charred. Increase the heat until all the carbon is removed.
Dissolve the residue in 10 mL of 2M acetic acidand add
sufficient water to produce 50 mL. To me resulting solution
add 50 mg of .-cylenol orange triturate and sufficient hexamine
to produce a violet-pink. colour. Add a further 2 g of
hexamine and titrate with 0.05M disodium edetate VS until the
solution becomes yellow. Each mL of 0.05M disodium edetate
VS is equivalent to 4.069 mg of ZnO.

Zinc Sulfate Lotion
Zinc Sulphate Lotion .

Zinc Sulfate Cutaneous Solution

DEFINITION
Zinc Sulfate Lotion is a cutaneous solution. It contains 1% wlv
of Zinc Sulfate Heptahydrate in a suitable aqueous vehicle.

The lotion romp/ies with the requirements slatedunderLiquids for
Cutaneous Application and with thefollowing requirements.

Content of zinc sulfate heptahydrate, ZnS04,7HIO

0.95 to 1.05% wlv.

ASSAY
To 20 mL add 25 mL ofO.IM hydrochloric acidand 0.1 g of
acn'vateJ charcoal) shake) filter and wash the residue with
100 mL ofO.OIM hydrochloric acid. To the combined filtrate
and washings add 5 mL of ammonia buffer pH 10.9 and
titrate with 0.05M disadium <derate VS using mordant blad< 11
solution as indicator. Repeat the procedure using 20 mL of
waterin place of the preparation being examined.
The difference between the titrations represents the amount
of disodium edetate required. Each mL of 0.05M disodium
<derate VS is equivalent to 14.38 mg of ZnSO.,7H20 .

Zinc Sulfate Tablets
Zinc Sulphate Tablets

DEFINITION
Zinc Sulfate Tablets contain Zinc Sulfate Monohydrate.

The tablets ccmplywith 'he requirements statedunderTablets and
with thefollowing requirements,

Content of zinc sulfate monohydrate) ZnS04)H20

95.0 to 105.0% of the stated amount.

Zinc Oxide, finelysifted
Virgin Castor Ojl
Cetostearyl Alcohol
White Beeswax
Arachis Oil

75.
500.
20.

100 •
305 •
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Zinc and Coal Tar Paste
White's Tar Paste

DEFINITION
Zinc and Coal Tar Paste contains 6% wlw each of Zinc
Oxide and Coal Tar with 38% w/w of Starch in a suitable
hydrophobic basis.

Extemporaneous preparation
The following formula and directions apply.

ASSAY
Gently heat 0.4 g, taking precautions to avoid loss caused by
spitting, until the basis is completely volatilieed ur charred,
cool, dissolve the residue in 10 mL of 2M sulfuric add, add
40 mL of water, adjust the solution to about pH 10 with
5M ammonia, add 10 mL of ammonia buffer pH 10.9 and
titrate with 0.05M disodium ederare VS using mordant black 11
souuion as indicator. Each mL of 0.05M disodium edeuue VS is
equivalent to 4.069 mg of ZnO.

EmulsifyingWax
Coal Tar
Zinc Oxide, finelysifted
SW<h
YellowSort Paraffin

50.
60g
60g

'80 g
450g

Zinc and Salicylic Acid Paste
Lasser's Paste

Zinc and Ichthammol Cream
DEFINfI10N
Zinc and Ichthammol Cream contains 5% w/w of
Ichthammol dispersed in a suitable basis of which about
82% wlw is Zinc Cream.

Extemporaneous preparation
The following fonnula and directions apply.

Melt together the Wool Fat and the Cetostearyl Alcohol with
the aid of gentle heat, triturate the mixture with 800 g of
Zinc Cream until smooth, incorporate the Ichthammol, add
sufficient Zinc Cream to produce 1000 g and mix.

The cream complies with the requirements stated under Topical
Semi-solid Preparations and with thefollowing requirements.

Content of zinc oxide, ZnO
23.4 to 29.3% wlw.

ASSAY
Heat 1.0 g of the paste gently in a porcelain dish over a small
flame until the basis is completely volatilised or charred.
Increase the heat until all the carbon is removed. Dissolve
the residue in 10 mL of 2M acetic addand add sufficient
waterto produce 50 mL To the resulting solution add
50 mg of xylenol orange tn"turate and sufficient hexamine to
produce a violet-pink colour. Add a further 2 g of hexamine
and titrate with 0.05M disodium edetate VS until the solution
becomes yellow. Each mL of 0.05M disodium <de,are VS is
equivalent to 4.069 mg of ZnO.

Melt the Emulsifying Wax at 70°, add the Coal Tar and
225 g of the Yellow Soft Paraffin, stir at 70° until completely
melted, add the remainder of me Yellow Soft Paraffin, cool
to 30°) add me Zinc Oxide and the Starch, stirring
constantly, and stir until cold.

Thepastecomplies with the requirements statedunderTopical
Semi-solid Preparations and Wlih thefollowing requirements.

Content of zinc oxide, ZnO
5.7 to 6.3% wlw.

IDENTIFICATION
The residue obtained in the Assay is yellow when hot and
white when cool.

240g
20.

240g
500.

DEFINITION

Zinc Oxide, finely sifted
SalicylicAdd, finelysifted
Starch, finely sifted
White Soft Paraffin

Extemporaneous preparation
The following directions apply.

Melt the White Soft Paraffin, incorporate the Zinc Oxide, the
Salicylic Acid and the Starch and stir until cold.

The pastecomplies with the requirements stated under Topical
Semi-solid Preparations and with thefollowing requirements.

Content of zinc oxide, ZnO
22.5 to 25.5% wlw.

Content of salicylic acid, C 7Ho0,
1.9 to 2.1 % w/w.

IDENTIFICATION
A. Shake I g with 10 mL of water, filter and add iron(m)
chloride solution Rl to the filtrate. An intense reddish violet
colour is produced which remains on the addition of
5M acetic acid but disappears on the addition of
2M hydrochloric add with the separation of a white, crystalline
precipitate.

B. Heat 0.5 g gently in a porcelain dish over a very small
flame until the basis is completely volatilised or charred.
Increase the heat until all the carbon is removed. The residue
is yellow when hot and white when cool.

TESTS
ASSAY
For salicylic acid
Shake 0.5 g with 10 mL of 1M hydrochlori< add and 10 mL
of ether until fully dispersed. Decant and reserve the aqueous
layer" Extract the ether layer with two further to mL
quantities of 1M hydrochloric add, combine the aqueous
extracts with the reserved aqueous layer, wash with 10 mL of
ether and reserve for the Assay for zinc oxide. Combine the
ether extracts, add 15 mL ofpetroleum spirit (boiling range, 4(1'

to 6(J') and extract with successive quantities of 20 ml.,
10 mL and 10 mL of a mixture of equal volumes of ethanol
(90%) and 1M sodium hydroxide. Dilute the combined extracts
to 100 mL with 2M hydrochloric acid, further dilute 15 mL of
the resulting solution to 50 rnLwith the same solvent and
measure the absorbance of the final solution at the maximum
at 302 nm, Appendix II B. Calculate the content of C,H.O,
taking 260 as the value of A(I %, I cm) at the maximum at
302 nm.

For zinc oxide
To the combined aqueous extracts obtained in the Assay for
salicylic acid add 20 mL of 1M sodium hydroxide and 50 mg

50g

'Oa
100 •

Sufficient to produce 1000 g

lchthammol
Cetostearyl Alcohol
Woo[Fat
Zinc Cream
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of xy/enol orange tn"wrate. To the resulting solution add
sufficienthexamine to change the colour of the solution to red
and then a further 3 g of hexamine and titrate with
O.IM disodium edeuue VS. Each mL of O.IM disodium edeuue
VS is equivalent to 8.139 mg of ZnO.

Zolpidem Tablets
Action and use
Non-benzodiazepine hypnotic.

DEFINITION
ZolpidemTablets contain Zolpidem Tartrate. They are
coated.
The tablets comply with the requirements stated under Tablets and
with thefo/lowing requirements.

Content of zolpidem tartrate, C42H~608
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
AppendixIII A, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
30 mg of Zolpidem Tartrate with 5 mL of water,centrifuge
and filterthe supernatant liquid through a O.45-J.lffi nylon
filter. To the filtrate add 0.1 mL of diethylamine and dilute to
10 mL with methanol.

(2) Dissolve 15 mg of zolpitkm 'aTtate BPCRS in 2.5 mL of
methanol, add 0.05 mLof diethylamine and dilute to 5 mL
with methanol.
(3) Dilute I volume of solution (2) to 2 volumes with a
0.3% wlv solution ofjlunitrazepant BPCRS in dkhloromethane.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silka gelFm (Merck silica gel 60 F"4
plates aresuitable).
(h) Use the mobile phase described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.

(e) After removal oCthe plate, dry in airand examine under
ultraviole, light (254 nm).

MOBILE PHASE

10 volumes of diethykJmine, 45 volumes of cydohexane and
45 volumes of ethylacelate.

SYSTEM SUITABILITY

The test is not validunless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the principal peak in the chromatogram
obtainedwith solution (1) has the same retention time as the
principal peak in the chromatogram obtainedwith
solution (2).

TESTS
Dissolution
Comply with the dissolution testfor cablets and ,apsules,
Appendix xn Bl.

Zolpidem Preparations 111-1519

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(h) Use 900 mL of O.IM hydrochloric add, at a temperature of
37°, as the dissolution medium.

PROCEDURE

Carry out the method for liquid chroma'ography,
Appendix III D, using the following solutions.
(1) After45 minuteswithdraw a sampleof the medium and
filter. Use the filtered medium, diluted with the dissolution
medium, if necessary, to produce a solution expected to
contain0.00055% wlv of Zolpidem Tartrate.
(2) 0.00055% wlv of zolpickm tartare BPCRS in the medium.

(3) 0.005% w/v each of zolpidern 'anra'e BPCRS and zolpickm
impurity A BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 3.9 mm) packed
with octadecylsily/ silica gelfor ehromatography (4 urn)
(Novapack CI8 column is suitable).

(b) Use isocratic elution and me mobilephasedescribed
below.

(c) Use a flow rate of 1.0 mLpec minute.
(d) Use a column temperature of 30°.

(e) Use a detection wavelength of 254 om.

(I) Inject 20 ~ of each solution.

MOBILE PHASE

18 volumes of acetonitrile, 23 volumesof methanol and
59 volumes of a solution containing 0.56% wlv of
orthophospharic acidadjusted to pH 5.5 with triethylamine.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaksdue to
impurity A and zolpidemis at least2.0.

DETERMINATION OF CONTENT

Calculate the total content of zolpidem tartrate,
G.12H48N (iOg, in the mediumfrom the chromatograms
obtainedand using the declared content of C.t2~8N608 in
zolpickm tanate BPCRS.

UMITS

The amount of Zolpidem Tartrate released is not less than
75% (Q) of the stated amount.

Related substances
Carry-out the method for liquid chromatography)
Appendix ill D, using the following solutions.
(I) Shake a quantity of the powdered tablets containing
10 mg of Zolpidem Tartrate with 80 mL of mobile phase A,
mix with me aid of ultrasound, add sufficient mobile phaseA
to produce 100 mL and filter through a 0.45-~m nylon filter.

(2) Dilute 1 volume of solution (1) to 50 volumes with
mobilephase A. Dilute 1 volumeof this solution to
10 volumes with mobile phase A.
(3) 0.005% wlv each of zolpidem 'artrate BPCRS and zolpickm
impun·'y A BPCRS in mobile phase A.

(4) Dilute I volume of solution (2) to 2 volumes with mobile
phase A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 3.9 nun) packed
with OCtadecylsily/ silica gelfor chromatography (4 1llI1)
(Novapack CIS column is suitable).
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(b) Use gradient elution and the mobile phase described
below.
(e) Use a flow rate of 1.0 mL per minute.

(d) Use an ambient column temperature.

(e) Use a detection wavelength of 254 om.

(I) Inject 20 ~L of each solution.

MOBILE PHASE

Mobile phase A 18 volumes of acelOnitri"', 23 volumes of
methanol and 59 volumes of a solution containing 0.56% wlv
of phasphoric acid adjusted to pH 5.5 with triethylamine.
Mob/7e phase B acetonitrile.

Time Mobile phase A Mobile phase B comment

(Minutes) (%vlv) (fAvlv)

0-20 100 o isocfalic

20-4. 100-.50 ....50 ineargradient

4..... 50 50 """"tic

45-46 60-+100 .....0 lineargradient

46-60 100 o re-equilibfaUon

When the chromatograms are recorded under the prescribed
conditions the retention timesrelative to zoJpidem (retention
time about 10.5 minutes) are: tartaric acid) about 0.16 and
impurity A, about 0.8.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution between thepeaks due to
impurity A and zolpidem is at least2.0.

LIMITS

In the chromatogram obtained with solution (I):

the area of any secondary peak is not greater than the area of
the principal peakin the chromatogram obtained with
solution (2) (0.2%);
the sum of the area of any secondary peaksis not greater than
2.5 times the area of the principal peak in the chromatogram
obtained with solution (2) (0.5%).

Disregard anypeak:
withan area less than the area of theprincipal peakobtained
with solution (4) (0.1%);

due to tartaric acid.

ASSAY
Weigh and powder 20 tablets. Carry out the method for
liquid chromatography, Appendix III D, using the following
solutions in the mobilephase.
(I) Add 80 mL of the mobile phase to a quantity of the
powdered tablets containing 10 mg of Zolpidem Tartrate and
mix with the aid of ultrasound. Add sufficient mobile phase
to produce 100 mL and filter through a 0.45-~ nylon filter.
Dilute 1 volume of the filtrate to 10 volumes.
(2) 0.001% wlv of zolpidem tartrate BPCRS.

(3) 0.005% wlv each of zdpidem tartrate BPCRS and zolpidem
impnriljl A BPCRS.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Dissolution
maybe used.

SYSTEM SUiTABIUTY

The test is not valid unless,in the chromatogram obtained
withsolution (3)J the resolution between the peaks due to
impurity A andzolpidem is at least2.0.

2022

DETEJUooUNATION'bF CONTENT

Calculate the content of C.12~gN608 in the tablets using the
declared contentof Gt2H4SN60g in zulpidt;iii tartrate BPCRS.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those listedin the monograph for
Zolpidem Tartrate.

Zopiclone Tablets
Action and use
Non-benzodiazepine hypnotic.

DEFINITION
Zopiclone Tablets containZopiclone.
The tablets comply with the requirements SUited under Tablets and
with thefoll<>wing requirements.

Content of zopiclone, Cl1H17CIN60)
95.0 to 105.0% of the stated amount.
Cany out all of thefollowing procedures prota/edfrom light.

IDENTIFICATION
Shake a quantity of the powdered tablets containing 37.5 mg
of Zopiclone with 30 mL of tuetone, add sufficient acetone to
produce 50 mL and filter. Evaporate the filtrate to dryness
on a water bath and dry the residue in an oven at 60° for
2 hours. The infrared absorption spectrum of the dried residue,
Appendix II A, is concordant with the reference spearum of
zopielone (RS 430).

TESTS
Dlssolutlon
Comply with the requirements for Monographs of the British
Pharmacopoeia in the dissolution testfor tablets and capsules,
Appendix XII B I.

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddle at 50 revolutions
perminute.
(b) Use 500 mL of 0.1M hydrochloric ocid, at a temperature of
37°, as the dissolution medium.

PROCEDURE

(I) After 45 minutes withdraw a sample of the medium and
measure the absorbance of the filtered sample, suitably diluted
with the dissolution medium if necessary, at the maximum at
305 om, Appendix ITBusing 0.1M hydrochloric acidin the
reference cell.
(2) Measure the absorbance of a suitable solution of zopiclone
BPCRS using O./M hydrochloric acidin the reference cell.

DETERMINATION OF CONTENT

Calculate the total contentof zopiclone, C17H17ClN60 .3Jin
the mediumusing the declared contentof C17H17CIN60 .3 in
zopidone BPCRS.

Related substances
Carry out the method for-liquid chromatography,
Appendix III D, usingme following solutions.
(I) Mix with the aid ofuitrasound a quantity of the
powdered tablets containing 37.5 mg of Zopiclone with
50 mL of the mobile phasefor30 minutes, shake fora
further 20 minutes. Cool the solution and add sufficient of
the mobile phase to produce 100 mL, mix and filter through
a 0.45-~m PTFE filter.
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(2) Dilute I volume of solution (I) to 100 volumes with the
mobilephase.
(3) 0.0006% wlv of 2-amino-5-chloropyridine BPCRS and
0.0001% wlv of each zopic/oneBPCRS and zopic/one
oxide EPCRS in the mobile phase.

(4) Dilute I volume of solution (2) to 10 volumes with the
mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 ern x 4.6 mm) packed
with octadecylsifyl silica gelfor chromatography (5 1lJ11)
(Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.

(e) Use a flow rate of 1.5 mL per minute.

(d) Use a detection wavelength of 303 run.

(e) Use a column temperature of 30°.

(I) Inject 20 ~L of eacb solution.

(g) Allow the chromatography to proceed for twice the
retention time of zopiclone.
When the chromatograms arerecorded under the prescribed
conditions the retention times relative to zopiclone (retention
time, about 26 minutes) are: 2-amino-5-chloropyridine,
about 0.3 and zopiclone oxide, about 0.8.

MOBILE PHASE

375 volumes of acetonitrile and 625 volumes of a solution
containing 0.5% wlv of sodium dode<y/ sulfate and 0.01% wlv
of sodium dihydrogen orthophosphate previously adjusted to
pH 4.0 with onhophosphoric acid.

SYSTEM SUITABILITY

The test is not valid unless:
in the chromatogram obtainedwith solution (3), the resolution
betweenthe peaks due (0 zopiclone and zopiclone-N-oxide is
at least 3.0;
in the chromatogram obtainedwith solution (4), the signal-to
noise ratioof the principal peakis not less than 10.

LIMITS

In the chromatogram obtainedwith solution (1):
the area of the peakdue to 2-amino-5-chloropyridine is not
greater than the area of the peak due to 2-amino-S
chloropyridine in solution (3) (1.5%);

excluding 2-amino-5-chloropyridine, the area of any secondary
jJe(lk is not greater than 0.3 times the area of the principal
peak in the chromatogram obtained with solution (2) (0.3%);

the sum of the impurities is not greater than2%.
Disregard anypeak with an area less than the area of the
principal peak in solution (4) (0.1%).

Unlfonnlty of content
Tablets containing less than 2 mg and/or less than 2% wlw
of Zopiclone comply with the requirements statedunder
Tablets using the following method of analysis.

Carry out the method for liquidchromatography,
Appendix ill D, using the following solutions.
(I) Finely crush one tablet, add sufficient of the mobile
phase to produce a solution with an expectedconcentration
of 0.0075% wlv, shake and filter.

(2) 0.0075% wlv of zopic/one BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octode<ylsilyl silica gelfor chromatography (5 1lJ11)
(Symmetry C 18 is suitable).

Zopiclone Preparations III-1521

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rate of 1.5 mL per minute.
(d) Use a detection wavelengrb of 303 nm.

(e) Use a column temperature of 30°.
(I) Inject 10 II!. of each solution.

MOBILE PHASE

1 volume of acetonitrile and 1 volume of a solution containing
0.5% wlv of sodium dodecyl sulfate and 0.1% wlv of sodium
dihydrogen orthophosphate.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained
with solution (2), the symmetry factor of the peak due to
zopic1one is at most 1.4.

DETERMINATION OF CONTENT

Calculate the content of C17HI7CIN60J in the tablets using
the declared content of C17H17CIN,O, in zopic/one BPCRS.

ASSAY
For tablets containing less than 2 mg and/or less than
2% wlw 0/ zopiclone
Use the average of the individual results determined in the
test for Unifonnity of content.

For tablets containing 2 mg or more and 2% uVwor
more 0/zopiclone
Weigh and powder20 tablets. Carry out the method for
liquidchromatography, Appendix ill 0, using the following
solutions.
(I) Shake a quantity of the powdered tablets containing
37.5 mg of Zopiclone with 60 mL of the mobile phase for
20 minutes, add sufficient of the mobilephase to produce
500 mL, mix and filter (Whannan GF/C is suitable),
discarding the first 10 mL of filtrate.

(2) 0.0075% wlv of zopi<lone BPCRS in the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditionsdescribed underUnifonnity
of content may be used.

SYSTEM SlliTABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (2), the symmetry factor of the peak due to
zopiclone is at most 1.4.

DETERMINATION OF CONTENT

Calculatethe content of C17H17CIN60 J in the tablets using
the declared content of CI1HI1CIN60J in eopidone BPCRS.

STORAGE
Zopiclone Tablets should be protected from light.

IMPURITIES
In addition to the impurities listedunderZopklone, the
impurities limitedby the requirements of tills monograph
include:

CI~

tJ--.
N NHz

2-amino-5-eWoropyridine.
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Zuclopenthixol Acetate Injection
Action and use
Dopamine receptor antagonist; neuroleptic,

DEFINITION
Zuclopenthixol AcetateInjection is a sterile solution of
Zuclopenthixol Acetate in a suitable vegetable oil.
The inieaion complies withtherequirements stated under
Parenteral Preparations and with thefollowing requirements.

Content of zuclopenthlxol acetate, CZ..u:l,ClN.l02S
95.0 to 105.0%of thestated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromatography,
Appendix III A, protected from Iighl, using the following
solutions.
(I) Dilute a volume of the injection with ethanol (96%) to
contain 0.5% w/v of Zuclopenthixol Acetate.
(2) 0.5% wlv of zuclopcnthixol acetate dihydrochloride BPCRS
in ethanol (96%).

(3) 0.5% wlv each of zutWpemhi:w1 acetate
dihydrochloride BPCRS and zudnpenthi:wl decanoate
dihydrochloritk BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silica gelFm precoated plate (Merck silica gel 60
F2 54 plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate to 15 em.
(e) After removal of the plate, dry in air, spray with a 1% wlv
solution of sodium molybdate in sulfuric acid,heat at 1100 for
20 minutes and examinein daylight,

MOBILE PHASE

3 volumes of diethylamine and 90 volumes of cydohexane.

SYSTEM SUITABILITY

The test is not validunless the chromatogram obtainedwith
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds to that in the chromatogram
obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(1) shows a peak with the same retention time as the
principal peak in the chromatogram obtained with
solution (2).

TESTS
Related substances
Carry out the method for thin-layer chromatography,
Appendix III A, protected from light, using the following
solutions.
(1) Dissolve a quantity of the injection containing 0.10 g of
Zuclopenthixol Acetatein sufficient dichloromethane to
produce 50 mL.

(2) 0.0010% wlv of Z-ehlorothioxanthone BPCRS in
dichloromahane.
(3) 0.0020% wlv of zuclopemhi:wl hydrochloritk BPCRS in
dichloromelhane containing a few drops of diethylamine.
(4) 0.00040% wlv of zucJnpenthi:wl hydrochloritk BPCRS in
dichloromethane containing a few drops of diethylamine.
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(5) 0.00020% wlv of zu,lopemhixol hydrochloride BPCRS in
dichloromethane containing a few drops of diethylamine.

CHROMATOGRAPHIC CONDITIONS

(a) Use a silicagel F254 precoated plate (Mercksilicagel 60
F254 plates are suitable).
(b) Use the mobile phase as described below.

(c) Apply 5 ~L of each solution.

(d) Develop the plate 10 15 em.

(e) Afterremoval of theplate,dry in air, spray with a
mixture of equal volumesof sulfuric acidand absolute ethanol,
heat at 110° for 5 minutesand examine under ultraviolet light
(365 nm).

MOBILE PHASE

10 volumesof diethylamine, 40 volumes of dichloromethane
and 5.0 volumes of eyclohexane.

LIMITS

In the chromatogram obtained with solution (1):

any spot corresponding to 2-cWorothioxanthone is not more
intense than the spot in the chromatogram obtained with
solution (2) (0.5%);

any spot corresponding to zuclopenthixol is not more intense
than the spot in the chromatogram obtained with solution (3)
(1%);

any othersecondary spot is not more intense than the spot in
the chromatogram obtained with solution (4) (0.2%);

and not more thanone other secondary spot spot is more
intense thanthe spot in the chromatogram obtained with
solution (5) (0.1%).

trans ..Isomer
Carry out the method for liqmiJ chromatography,
Appendix ill D, protected from light, using the following
solutions.
(1) Dissolve a quantity of the injection containing 20 mg of
Zuclopenthixol Acetate in 25 mL of dichloromethane and
dilute 10 50 mL with dichloromtthane.
(2) Dissolve 23 mg of trans-cIopcnthi:wl acetate
dihydroehloniJe BPCRS (equivalent to 20 mg of trans
clopenthixol acetate) in sufficient dich/oromethane containing a
few drops of diethylamine to produce 50 mL; dilute 1 mL of
the resulting solution 10 100 mL with dichloromtthane.
(3) Mix equal volumes of solution (1) and undiluted
solution (2).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 em x 4.6 mm) packed
with silica gelfor chromatography (5 urn) (Spherisorb S 5W is
suitable).

(b) Use isocratic elution and the mobile phasedescribed
below.
(c) Use a flow rate of2 mL per minute.

(d) Use an ambient column temperature.
(e) Use a detection wavelength of 254 om.

(I) Inject 50 ~L of each solution.

MOBILE PHASE

0.08 of a volumeof 13.5M ammonia, 45 volumesof
dkhloromethane, 45 volumesof n-hepc.ane and 50 volumesof
acewnitrilt.

SYSTBM SUIT ABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution faaor betweenthe principal
peaks is at least 2.6.
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LIMITS

In the chromatogram obtained with solution (I):

the area of anypeak corresponding to trans-c1openthixoJ
acetate is not greater than the area of the peak in the
chromatogram obtained with solution (2) (l%).

ASSAY
Prepare a 0.2% wlvsolutionof cis-flupemhixol propionate
dihydrochloride BPCRS (internal standard) in dichloromethane.
Carry out the method for liquid chromawgraphy,
Appendix TIL D, using the following solutions.
(1) Dissolve a quantity of the injection containing 20 mg of
Zuc1openthixol Acetate in 25 mL of dichloromethane, add
5 mL of the internal standard solution and dilute to 50 mL
wuh dichloromethane.
(2) Dissolve 20 mg of zudopemhixol acetate
dihydrochloride BPCRS in 25 mL of dichloromethane
containing a few drops of diethylamine) add 5 mL of the
internal standard solution and dilute to 50 mL with
dichloromethane.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under trans
Isomermay be used.

DETERMINATION OF CONTENT

Determine the welght per mL of the injection, Appendix V G,
and calculate the contentof C2..H21ClN202S using the
declared content of C2-tH21CJN202S in eudopemhixol acetate
dihydrochloride BPCRS.

STORAGE
ZuclopenthixolAcetate Injection should be protected from
light.

Zuclopenthixol Decanoate Injection
Action and use
Dopamine receptor antagonist; neuroleptic.

DEFINITION
ZuclopenthixolDecanoare Injection is a sterilesolution of
Zuclopenthixol Decanoare in a suitable vegetable oil.
Theinjection CQ111pHes with therequirements stared under
Parenteral Preparations and with th«following requirements.

Content of ~uclopimthlxol decanoare, CnH13C1N202S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. Carry out the method for thin-layer chromawgraphy,
AppendixmA, using the foUowing solutions, protected from
light.

(I) Dilute a volume of the injection with ethanol (96%) to
contain 0.5% wlv of ZucJopenthixol Decanoate.
(2) 0.5% wlv of zuclopemhixcl decanoate
dihydrochloride BPCRS in ethanol (96%).

(3) 0.5% w/v each of zudopenthixol decanoate
dihydrochloride BPCRS and zudopenthixol acetate
dihydrochloride BPCRS.

CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating silica gelFm (Merck silica gel 60 F",
platesaresuitable). Beforeuse, heat the plate at 110° for
30 minutes.

(b) Use the mobile phase as described below.

(c) Apply 5 Jl!. of each solution.
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(d) Develop the plate to 15 cm.

(e) After removal of the plate, allow it to dry in air, spray
with a 1% w/v solution of sodium molybdate in sulfuric acid,
heat at 110° for 20 minutes and examine in daylight.

MOBILE PHASE

3 volumes of diethylamine and 90 volumesof cydohexane as
the mobile phase, using an unlined tank.

SYSTEM SUITABILITY

The test is not validunless the chromatogram obtained with
solution (3) shows two clearly separated spots.

CONFIRMATION

The principal spot in the chromatogram obtainedwith
solution (1) corresponds to thatin the chromatogram
obtained with solution (2).

B. In the Assay, the chromatogram obtained with solution
(I) shows a peak with the same retention time as the peak
due to zuclopenthixol decanoaee in the chromatogram
obtainedwith solution (2).

TESTS
Related substances
Carry out the method for liquidchromawgraphy,
Appendix III D, using the following solutions in acetonitrile,
protected from light.

(1) Dilute the injection to contain0.50% w/v of
Zuclopenthixol Decanoate.
(2) O.oI5% w/v of zudopemhixol hydrochloride BPCRS.
(3) 0.0025% wlv of 2·<:hlorvthioxanthone BPCRS.
(4) 0.005% wlv of lrans-elopenthixol decanoate
dihydrochloride BPCRS.
(5) 0.015% wlv of zudopenthixol hydrochloride BPCRS,
0.0025% w/v of 2-ehlorothioxantJwne BPCRS and 0.005% wlv
of trans-clopenthixol decanoate dihydrochloride BPCRS in
solution (I).

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with octade<y/silyl silica gelfor chromatography (5 urn) (Waters
Symmetry CI8 is suitable).

(b) Use isocratic elution and the mobile phase described
below.
(c) Use a flow rateof I rnL per minute.
(d) Use a column temperature of 40°.
(e) Use a detection wavelength of 270 nm.

(I) Inject 20 ~L of each solution.

(g) For solution (I), allow the chromatography to proceed
for twiceretention time of the principal peak.

MOBILI! PHASE

0.1 volume of orthophosphoric add, 26 volumes of
0.02'\\ dioctyl sodium sulfosuccinate (prepared by dissolviog
8.89 g of diocry/ sodium sulfosuccinate in 500 mL of water,
stirring for 6 to 8 hours and diluting to 1000 mL with water)
and 74 volumes of ethanol (96%).

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtainedwith
solution (5) shows clearly separated peaks.

LIMITS

In the chromatogram obtained with solution (I):

the area of any peakcorresponding to zudopenthixol is not
greater than the area of the principal peak in the
chromatogram obtained with solution (2) (3%);
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the area of any peakcorresponding to 2-chlorothioxamhone
.is not greater than the area of the principal peak in the
chromatogram obtained with solution (3) (0.5%);

the area of any peakcorresponding (0 trans-clopenthixo)
decanoate is not greater than the area of the principal peakin
the chromatogram obtained with solution (4) (1%).

ASSAY
Carry out the method for liquid chromatography,
Appendix III D, usingthe following solutions solutions in
aUlOniaiJe protectedfrom light.
(1) Dilute a volume of the injection to contain 0.50% wlv of
Zuclopenlhixol Decanoate.
(2) 0.57% w/v of zuclopenthixol decanoate
dihydrochloride BPCRS.
(3) 0.015% w/v of zuclopenthixol hydrochloride BPCRS,
0.0025% wlv of 2-<hlorothioxanthone BPCRS and 0.005% wlv
of ttans-clopenrhixol decanoate dihydrochloride BPCRS in
solution (I).

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described under Related
substances may be used.

SYSTEM SUITABIUTY

The test is not validunless the chromatogram obtained with
solution (3) shows clearly separated peaks.

DETERMINATION OF CONTENT

Calculate the content of C,2Ho,CIN,02S using the declared
contentof C321-L13CIN302S in zudopenthixol deconoae
dihydrochloride BPCRS. Eachmg ofzuclopenthixol decanoate
dihydrochloride is equivalent to 0.8852 mg of zudopenthixol
decanoate.

STORAGE
Zuclopenthixol Decanoate Injection should be protected
from light.

Zuclopenthixol Tablets
Action and use
Dopaminereceptor antagonist; neuroleptic.

DEFINITION
Zudopenthixol Tablets contain Zuc1openthixol
Hydrochloride.

The tablets comply wirh the requirements stated underTablets and
wirh rhe foUowing requirements.

Content of zuclopenthlxot, C22HzsC1N20 S
95.0 to 105.0% of the stated amount.

IDENTIFICATION
A. To a quantity of the powdered tablets containing the
equivalent of 20 mg of zuclopenthixol add 40 mL of O.lM
hydrochloric acid,heat on a water bathfor 30 minutes)
shaking occasionally, cool, dilute to 200 mL with water and
shake thoroughly. Centrifuge a portion of the resulting
solution and dilute 20 mL of the supernatant liquid to
200 mL withwater. Measure the absorbance, Appendix II B
at 230 nm using 0.002M hydrochloric acid inthe reference
cell. The light absorption, Appendix D B, in the range 205 to
350 nm of a 0.0015% w/v solution in ethanol (96%) exhibits
maxima at 230, 268 and 325 nm.

B. In the Assay,the chromatogram obtainedwith solution
(1) shows a peakwith the same retention time as the
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principal peak in me chromatogram obtained with
solution (2) .

TESTS
Dissolution
Comply with the dissolution test for tablets and capsules,
Appendix xn B I. Cany out theprocedure protected from ligh<

TEST CONDITIONS

(a) Use Apparatus 2, rotating the paddleat 50 revolutions
per minute.
(b) Use 900 mL of O.OIM hydrochloric acid, at a
temperature of 37°, as the medium.

PROCEDURE

Carry out the method for liquidchromatography,
Appendix III D, using the following solutions
(1) After30 minutes withdraw a sampleof themedium, filter
and dilute with the dissolution medium, if necessary, to
produce a solution expectedto contain the equivalent of
0.0002% wlv of zuclopenthixol.
(2) 0.00024% w/v of zuc/openthixol hydrochloride BPCRS in
the dissolution medium.
(3) 0.002% wlv each of zuc1openthixol hydrochloride BPCRS
and trans-clopenthixol hydrochloride BPCRS (impurity B) in
solutionA.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 ern x 2.1 mm) packed
with octylsi/yl silica gelfor chromatography (3.5 pm) (Symmetry
Shield RPI8 is suitable).

(b) Use isocratic elution and the mobilephasedescribed
below.
(c) Use a flow rateof 0.6 mL per minute.
(d) Use a column temperature maintained at 40°.

(e) Use a detection wavelength of 270 om.
(0 Inject 250 IlL of each solution.

(g) allow the chromatography to proceed for 1.5 times the
retention time of zuclopenthbcol (retention time about 6
miuntes).

MOBILE PHASE

2 volumes of trifluoroacetic add, 9 volumesof acetonitrile
and 41 volumes of water.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolution betweenthe peaks
corresponding to zuclopenthixol and trans-clopenthixol
hydrochloride is at least 2.0.

DETERMINATION OF CONTENT

Calculate the total content of zuclopenthixol,
CnH2sCIN20S, in the mediumfrom the chromatograms
obtained and the declared content of ~2H2SC1N20S, in
zuclopenthixol hydrochloride BPCRS.

LIMITS

The amount of zuclcpenthixol released is not less than75%
(Q) of the stated amount.

Related substances
Carry out the method for IUjuid chromatography,
Appendix III D, using the following solutions protected from
light.

Solution A 18 volumes of acetonitrile and 82 volumesof
water.
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(I) Shake a quantity of the powdered tahlets containing the
equivalent of 25 mg of zuclopenthixol with 5 mL of Solution
A with the aid of ultrasound, Add 15 mL of Solution A~

place in a water bathfor 20 minutes, allow to cool and dilute
: to 25 mL with solutionA.
, (2) Dilute 1 volwne of solution (I) to 100 volwnes with
solutionA, further dilute 1 volume of this solution to
5 volumes with solutionA.
(3) Dilute 3 volwnes of solution (I) to 100 volwnes with
solution A.

(4) 0.002% wlv each of zudopenthixol hydrochloride BPCRS
and rrans-dopeuthixo/ hydrochloride BPCRS (impurity B) in
solution A.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (5 em x 2.1 mm) packed
with oetodecylsily/ silico gelfor chromatography (3.5 urn)
(Symmetry Shield RPI8 is suitable).

(b) Use gradient elution and the mobilephase described
below.
(e) Use a Oow rate of 0.6 ml per minute.
(d) Use a column temperature 40°.

(e) Use a detection wavelength of 270 nm.

(I) Inject 5 ~L of each solution.

MOBILE PHASE

Mob.e phase A I volwne of trijlU01"OOaUC acidand
25 volumes of water.

Mobl7e phase B 1 volume of trifluoroacetic acid and
25 volumes of acetonitrile.
Mobile phase C methanol,

Tim. Moblle Moblle MobUe Comment
(MJnutes) phase A phase B pbase C

r/ovlv) (%vlv) rio vlv)

o-a 82 18 0 isocratic

8-17 82_5 J8_10 0--->85 lineargradient
17~19 5_82 10--->18 85--->0 linear gradient

19-30 82 18 0 re-equilibreticn

When the chromatograms are recorded under the prescribed
conditions, the retention times relative to zuclopenthixol
(retention time about 6 minutes)are: impurity A, about 0.1;
trans-c1openthixol hydrochloride, about 1.2.

SYSTEM SUITABIUTY

The test is not valid unless, in the chromatogram obtained
with solution (4), the resolution between the peaks
corresponding to zuclopenthixol and trans-c1openthixol
hydrochloride is at lea" 2.0.

LlMITS

In the chromatogram obtained with solution (1):
The area of anypeak due to trans-zuclopenthixol is not
greater than the area of the principal peak in the
chromatogram obtained with solution (3) (3%).

The area of anypeak due to zuclopenthixol impurity A is not
greater than 1.5 times the area of the principal peakin the
chromatogram obtained with solution (2) (0.3%).
The area of any othersecondary peakis not greater than the
area of the principal peak in the chromatogram obtainedwith
solution (2) (0.2%).

The sum of the areas of any secondary peak, excluding trans
clopenthixol hydrochloride, is not greater than 5 times the
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area of the principal peak in the chromatogram obtained with
solution (2) (1%).

Disregard any peakWIth an area of less thanhalf the area of
the principal peakin the chromatogram obtained with
solution (2) (0.1%).

ASSAY
Weigh and powder 20 tablets, Carry out the method for
liquid chromatography, Appendix III D, using the following
solutions protected fromlight.
SolUIUm A 18 volumes of acetonitrile and 82 volumes of
water.
(I) To a quantity of the powdered tablets containing the
equivalent of 25 mg of zuclopenthixel add 50 mL of
solutionA and mix with the aid of ultrasound. Add 150 mL
of solution A and place in a water bathfor20 minutes, allow
to cool and dilute to 250 mL withsolutionA.
(2) 0,012% wlv of zuclopenthixol hydrochloride BPCRS in
solutionA.
(3) 0.002% wlv each of zudopeu'hixol hydrochloride BPCRS
and rrans-dopenthixo/ hydrochloride BPCRS (impurity B) in
solutionA.

CHROMATOGRAPHIC CONDITIONS

The chromatographic conditions described underme
Dissolutionmay be used, withan injection volumeof 5...L.

SYSTEM SUJTABILITY

The test is not validunless) in the chromatogram obtained
with solution (3), the resolution between the peaks
corresponding to zuc1openthixol and trans-clopenthixol
hydrochloride is at least2.0.

DBTERMINATION OF CONTENT

Calculate the total content of zuclopenthixol,
C22H25Cll'l20S, in the mediumfrom the chromatograms
obtained and the declared contentof ~2H25ClN20S, in
zuciopenrhixol hydrochloride BPCRS.

LABELLING
The quantity of active ingredient is statedin terms of the
equivalent amount of zuc1openthixol.

IMPURITIES
The impurities limitedby the requirements of this
monograph include those shown underZuclopenthixol
Hydrochloride.

www.webofpharma.com



www.webofpharma.com


	.vol-3
	vol-3



