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European
Pharmacopoeia

General Notices

Part I

The British Pharmacopoeia comprises the entire text within this publication. The
word ‘official’ is used in the Pharmacopoeia to signify ‘of the Pharmacopoeia’, It
applies to any title, substance, preparation, method or statement included in the
general notices, monographs and appendices of the Pharmacopoeia. The
abbreviation for British Pharmacopoeia is BP,

Monographs of the European Pharmacopoeia are reproduced in this edition
of the British Pharmacopoeia by incorporation of the text published under
the direction of the Council of Europe (Partizl Agreement) in accordance
with the Convention on the Elaboration of a European Pharmacopoeia _
(Treaty Series No. 32 (1974) CMND 5763) as amended by the Protocol to
the Convention (Treasy Series No. MISC16 {1990) CMND 1133). They
are included for the convenience of users of the British Pharmacopoeia. In
cases of doubt or dispute reference should be made to the Council of '
Europe text, _
,~*+_  Monographs of the European Pharmacopoeia are distinguished by a_
t* o~ chaplet of stars against the title and by reference to the European

*"  Pharmacopoeia monograph number included immediately below the
title in iralics. The beginning and end of text from the European :
Pharmacopoeia are denoted by means of horizontal lines with the symbol
‘Ph Eur' ranged left and right, respectively.

The general provisions of the European Pharmacopoeia relating to
different types of dosage form are included in the appropriate general
monograph in thart section of the British Pharmacopoeia entitled
Monographs: Formulated Preparations. These general provisions apply to
all dosage forms of the type defined, whether or not an individual
moenograph is included in the British Pharmacopoeiza. In additon, the
provisions of the European Pharmacopoeia General Monograph for
Pharmaceutical Preparations apply to all dosage forms, whether or not an
individual monograph is included in the British Pharmacopoeia.

Texts of the European Pharmacopoeia are governed by the General
Notices of the European Pharmacopoeia. These are reproduced as Part III
of these notices.
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Official Standards

Part I

The following general notices apply 1o the statements made in the monographs of
the British Pharmacopoeia other than those reproduced from the European
Pharmacopogia and to the statements made in the Appendices of the British
Pharmacopoeia other than when a method, test or other matter described in an
appendix is invoked in a monograph reproduced from the European
Pharmacopoeia,

The requirements stated in the monographs of the Pharmacopoeia apply 10
articles that are intended for medicinal use but not necessarily to articles
that may be sold under the same name for other purposes. An article
intended for medicinal use that is described by means of an official title
must comply with the requirements of the relevant monograph. A
formulated preparation must comply throughour its assigned shelf-life
(period of validity). The subject of any other monograph must comply
throughout its period of use,

A monograph is to be construed in accordance with any general
monograph or notice or any appendix, note or other explanatory material
that is contained in this edition and that is applicable to that monograph.
All statements contained in the monographs, except where a specific general
notice indicates otherwise and with the exceptions given below, constitute
standards for the official articles. An article is not of pharmacopoeial quality
unless it complies with all of the requirements stated. This does not imply
that & manufaceurer is obliged to perform all the tests in a monograph in
order to assess compliance with the Pharmacopoeia before release of a
product. The manufacturer may assure himself thar a product is of
pharmacopoeial quality by other means, for example, from data derived
from validation studies of the manufacturing process, from in-process
controls or from a combination of the two. Parametric release in
appropriate circumstances is thus not precluded by the need to comply with
the Pharmacopoeia. The general notice on Assays and Tests indicates that
analytical methods other than those described in the Pharmacopoeia may be
employed for routine purposes.

Requirements in monographs have been framed to provide appropriate
limitation of potential impurities rather than to provide against all possible
impurities. Material found to contain an impurity not detectable by means
of the prescribed tests is not of pharmacopoeial quality if the narure or
amount of the impurity found is incompatible with good pharmaceutical
practice. . ., . )

The status of any statement given under the headings Definition,
Production, Characteristics, Storage, Labelling or Action and use is defined
within the general notice relating to the relevant heading. In addition to any
exceptions indicated by one of the general notices referred to above, the
following parts of a monograph do not constitute standards: (a) a graphic or
molecular formula given at the beginning of a monograph; (b) a molecular
weight; (c) a2 Chemical Abstracts Service Registry Number; {d) any
information given at the end of a monograph concerning impurities known
to be limited by that monograph; (e) information in any annex to a
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Definition of Terms

monograph. Any statement containing the word ‘should’ constitutes non-
mandatory advice or recommendation.

The expression ‘unless otherwise justified and authorised’ means that the
requirement int question has to be met, unless a competent authority
authorises a modification or exemption where justified in a particular case.
The term ‘competent authority’ means the national, supranational or
international body or organisation vested with the authority for making
decisions concerning the issue in question. It may, for example, be a
licensing authority or an official contro! laboratory. For a formulated
preparation that is the subject of monograph in the British Pharmacopoeia
any justified and authorised modification to, or exemption from, the
requirements of the relevant general monograph of the European
Pharmacopoeia is stated in the individual monograph. For example, the
general monograph for Tablets requires that Uncoated Tablets, except for
chewable tablets, disintegrate within 15 minutes; for Calcium Lactare

- Tablers a time of 30 minutes is permitted.

Many of the general monographs for formulated preparations include
statements and requirements addidonal to those of the European
Pharmacopoeia that are applicable to the individual monographs of the
British Pharmacopoeia. Such statements and requirements apply to all
monographs for that dosage form included in the Pharmacopoeia unless
otherwise indicated in the individual monograph.

Where a monograph on & biological substance or preparation refers to a.
strain, a test, a method, a substance, etc., using the:qualifications ‘suitable’:
or ‘appropriate’ without further definirion in‘the rext, the choice of such
strain, test, method, substance, etc., is made in accordance with any
international agreements or national regulations affecting the subject

concerned.

Where the term ‘about’ is included in a monograph or test it should be
taken to mean appmxjmately (falrly correct or accurate, near to the actual;,
value). G : - :

Where the term corresponds s included in a monograph or test it
should be-taken to mean similar or equivalent in character or quantity.

Where the term ‘similar’ is included in a monograph or test it should be
taken to mean alike though not necessarily identical.

Further qualifiers (such as numerical acceptance criteria) for the above
terms are not included in the BP. The acceptance criteria for any individual
case is set based on the range of results obrained from known reference
samples, the level of precision of the equipment or apparatus used and the
level of accuracy required for the pamcuIar application. The user should
determine the variability seen in histher own laboratory and set in-house

- acceptance criteria that, he/she }udges e} be apprcpnate based on the local

-‘Expressibn of -
Standards

':'operatlng cnuchtmns o

Where the standard for the content of a substance described in a
monograph is expressed in terms of the chemical formula for that substance
an upper limit excéeding '100%'may be stated. Such an upper limit applies

to the result of the assay calculated in terms of the equwalent content of the

specified chemical formula. For example, the statement ‘contains not less
than 99,0% and not more r_han 101.0% of CapH24N>02,HCI implies that
the result of the assay is not less than 99.0% and not more than 101.0%,
calculated in terms of the equivalent content of CopHzyN2O4,HCL
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Temperature

Weights and
Measures

Atomic Weights

Constant Weight

Expression of
Concentrations

Where the result of an assay or test is required to be calculated with
reference to the dried, anhydrous or ignited substance, the substance free
from a specified solvent or to the peptide content, the determination of loss
on drying, water content, loss on ignition, content of the specified solvent
or peptide content is carried out by the method prescribed in the relevant
test in the monograph.

The Celsius thermometric scale is used in expressing temperatures.

The metric system of weights and measures is employed; SI Units have
generally been adopted. Metric measures are required to have been
graduated at 20° and all measurements involved in the analytical operations
of the Pharmacopoeia are intended, unless otherwise stated, to be made at
that temperature. Graduated glass apparatus used in analytical operations
should comply with Class A requirements of the appropriate International
Standard issued by the International Organization for Standardization. The
abbreviation for litre is ‘L’ throughout the Pharmacopoeis. In line with
European Directive 80/181/EEC, the abbreviation ‘I’ is also permitted for
use,

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

The term ‘constant weight’, used in relation to the process of drving or the
process of ignition, means that two consecutive weighings do not differ by
more than 0.5 mg, the second weighing being made after an additional
period of drying or ignition under the specified conditions appropriate to
the nature and quantity of the residue (1 hour is usnally suitable).

The term ‘per cent’ or more vsually the symbol “%’ is used with one of four
different meanings in the expression of concentrations according to
circurnstances. In order that the meaning to be attached to the expression
in each instance is clear, the following notation is used:

Per cent w/iw (% w/w) (percentage weight in weight) expresses the
nurnber of grams of solute in 100 g of product.

Per cent w/v (% wiv) (percentage weight in volume) expresses the
number of grams of solute in 100 mL of product.

Per cent v/v (% v/v) (percentage volume in volume) expresses the
number of millilitres of solute in 100 mL of product.

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

Usually the strength of solutions of solids in liquids is expressed as
percentage weight in volume, of liquids in liquids as percenrage volume in
volume and of gases in liquids as percentage weight in weight.

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

When the concentration of a solution is expressed as parts of dissolved
substance in parts of the solution, it means parts by weight (g) of a solid in
parts by volume (mL) of the final solution; or parts by volume (mL) of a
liquid in parts by volume (mL) of the final solution; or parts by weight (g) g
of a gas in parts by weight (g) of the final solurion.
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Water Bath

Reagents

Indicators

Caution Statements

Titles

When the concentration of 2 solution is expressed in molarity designated
by the symbol M preceded by a number, it denotes the number of moles of
the stated solute contained in sufficient Purified Water (unless otherwise
stated) to produce 1 litre of solution.

The term ‘water bath’ means a bath of boiling water, unless water at some
other temperature is indicated in the text. An alternative form of heating
may be employed providing that the required temperature 15 approximately
maintained but not exceeded.

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

Indicators, the colours of which change over approximately the same range
of pH, may be substituted for one another burt in the event of doubt or
dispure as to the equivalence of indicators for a particular purpose, the
indicator specified in the text is alone authoritative.

The quantity of an indicator solution appropriate for use in acid-base
titrations described in assays or tests is 0.1 mL unless otherwise stated in
the rext.

Any solvent required in an assay or test in which an indicator is specified
is previously neurralised ro the indicator, unless g blank test is prescribed.

A number of materials described in the monographs and some of the
reagents specified for use in the assays and tests of the Pharmacopoeia may. ..
be injurious to health unless adequate precautions are taken, The principles.
of good laboratory practice and the provisions of any appropriate
regulations such as those issued in the United Kingdom in accordance w1th
the Health and Safety at Work erc. Aci 1974 should be observed art all rimmes .
in carrying out the assays and tests of the Pharmacopoeia.

Atrention is drawn to particular hazards in certain monographs by means
of an italicised statemnent; the absence of such a statement should not
however be taken to mean that no hazard exists.

Subsidiary titles, where included, have the same significance as the main
titles. An abbreviated title constructed in accordance with the directions
given in Appendix XXI A has the same significance as the main tide.

Titles that are derived by the suitable inversion of words of a main or
subsidiary title, with the addition of a preposition if appropriate, are also
official titles. Thus, the following are all official tides: Aspirin Tablers,
Tablets of Aspirin; Atropine Injection, Injection of Atropine.

A title of a formulated preparation that includes the full nonproprietary
name of the active ingredient or ingredients, where this is not included in
the dtle of the monograph, is also an official ritle, For example, the title
Promerthazine Hydrochloride Oral Solution has the same significance as
Promethazine Oral Solution and the title Brompheniramine Maleate Tablets
has the same significance as Brompheniramine Tablets.

Where the English title at the head of a monograph in the European
Pharmacopoeia is different from thar ar the head of the text incorporated
inro the Brirish Pharmacopoeia, an Approved Synonym has been created on
the recommendation of the British Pharmacopoeia Commission. Approved
Synonyms have the same significance ‘as the main title and are thus official
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Chemical Formulae

Definition

titles. A cumulative list of such Approved Synonyms is provided in
Appendix XXI B.

Where the names of pharmacopoeial substances, preparations and other
materials occur in the text they are printed with capital initial letters and
this indicates that materials of Pharmacopoeial quality must be used. Words
in the text that name a reagent or other material, a physical characteristic or
a process that is described or defined in an appendix are printed in italic
type, for example, methanol, absorbance, gas chromatography, and these imply
compliance with the requirements specified in the appropriate appendix.

When the chemical composition of an official substance is known or
generally accepred, the graphic and molecular formulae, the molecular
weight and the Chemical Abstracts Service Registry Number are normally
given at the beginning of the monograph for informarion. This information
refers to the chemically pure substance and is nor to be regarded as an
indication of the purity of the official material. Elsewhere, in statements of
standards of purity and strength and in descriptions of processes of assay, it
is evident from the context that the formulae denote the chemically pure
substances,

Where the absolute stereochemical configuration is specified, the
International Union of Pure and Applied Chemistry (IUPAC) R/S and E/Z
systemns of designation have been used. If the substance is an enantiomer of
unknown absolute stereochemistry the sign of the optical rotation, as
determined in the solvent and under the condirions specified in the
monograph, has been attached to the systematic name. An indication of
sign of rotation has also been given where this is incorporated in a trivial
name that appears on an IUPAC preferred list.

All amino acids, except glycine, have the L-configuration unless otherwise
indicated. The three-letter and one-letter symbols used for amino acids in
peptide and protein sequences are those recommended by the Joint
Cormnmission on Biochemical Nomenclature of the International Union of
Pure and Applied Chemistry and the International Union of Biochemistry
and Molecular Biology.

In the graphic formulae the following abbreviations are used:

Me -CH; Bu' -CH(CH,)CH.CH,
Et  -CH.CH,4 Bu* -CH,CH,CH,CH,
Pr  -CH(CH)), Bu' —C(CHs);

Pt —CH2CH2CH3 Ph —CﬁHg

Bu' —CH,CH(CH;), Ac  -COCH;

Statements given under the heading Definition constiture an official
definition of the substance, preparation or ather article that is the subject of
the monograph. They constitute instructions or requirements and are
mandarory in nature. S

Certain medicinal or pharmaceutical substances and other articies are
defined by reference to a particular method of manufacture. A statement
that a substance or article 75 prepared or obtained by & certain method
constitutes part of the official definition and implies that other methods are
not permitted. A statement that a substance may be prepared or obrained by
a certain method, however, indicates that this is one possible method and
does not imply that other methods are proscribed.
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Production

Manufacture of
Formulated
Preparations

Additional statements concerning the definition of formulated
preparations are given in the general notice on Manufacture of Formulated
Preparations.

Statements given under the heading Production draw attention to particular
aspects of the manufacturing process but are not necessarily comprehensive.
They constitute mandatory instructions to manufacturers. They may relate,
for example, to source materials, to the manufacturing process itself and its
validation and control, to in-process testing or to testing thart is to be
carried out by the manufacturer on the final producr (bulk marerial or
dosage form) either on selected batches or on each batch prior to release.
These statements cannot necessarily be verified on a sample of the final
product by an independent analyst. The competent authoricy may establish
that the instructions have been followed, for example, by examination of
data received from the manufacturer, by inspection or by testing
appropriate samples.

The absence of a section on Production does not imply thar attention to
features such as those referred to above is not required. A substance,
preparation or article described in a monograph of the Pharmacopoeia is to
be manufactured in accordance with the principles of good manufacturing
practice and in accordance with relevant international agreements and
supranational and narional regulations governing medicinal products.

Where in the section under the heading Production a monograph on a
vaccine defines the characteristics of the vaccing strain to be used, any test
methods given for confirming these characteristics are provided as examples
of suitable methods, The use of these methods is not mandatory.

Addirional statements concerning the production of formulated
preparations are given in the general notice on Manufacture of Formulated
Preparations.

Attention is drawn to the need to observe adequate hygienic precautions in
the preparation and dispensing of pharmaceutical formulations. The
principles of good pharmaceutical manufacturing practice should be
observed.

The Definition in certain monographs for pharmaceutical preparations is
given in terms of the principal ingredients only. Any ingredient, other than
those included in the Definition, must comply with the general notice on
Excipients and the product must conform with the Pharmacopoeial
requirements.

The Definition in other monographs for pharmaceutical preparations is :
presented as a full formula, No deviation from the stated formula is L
permitted except those allowed by the general notices on Colouring Agents
and Antimicrobial Preservatives, Where additionally directions are given
under the heading Extemporaneous Preparation these are intended for the
extemporaneous preparation of relatively small quantities for short-term
supply and use. When so prepared, no deviation from the stared directions
is permitted. If, however, such a pharmaceutical preparaton is
manufactured on a larger scale with the intention that it may be stored,
deviations from the stared directions are permitted provided that the final
product meets the following criteria:
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Freshly and -

Recently Prepared

Methods of
Sterilisation

Water

(1) compliance with all of the requirements stated in the monograph;

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

Monographs for yet other pharmaceutical preparations include both a
Definition in terms of the principal ingredients and, under the side-heading
Extemporaneous Preparation, a full formula together with, in some cases,
directions for their preparation. Such full formulae and directions are
intended for the extemporaneous preparation of relatively small quantities
for short-termt supply and use. When so prepared, no deviation from the
stated formula and directions is permitted. If, however, such a
pharmaceutical preparation is manufactured on a larger scale with the
intention thar it may be stored, deviations from the formula and directions
stated under the heading Extemporaneous Preparation are permitted
provided that any ingredient, other than those included in the Definirion,
complies with the general notice on Excipients and that the fina product
meets the following criteria:

(1) accordance with the Definition stated in the monograph;
{2) compliance with all of the requirements stared in the monograph;

(3) retention of the essential characteristics of the preparation made strictly
in accordance with the formula and directions of the Pharmacopoeia,

In the manufacture of any official preparation on a large scale with the
intention that it should be stored, in addition to following any instruction
under the heading Production, it is necessary to ascertain that the product
is satisfactory with respect to its physical and chemical stability and its state
of preservation over the claimed shelf-ife. This applies irrespective of
whether the formula of the Pharmacopaeia and any instructions given under
the heading Extemporaneous Preparation are followed precisely or
modified. Provided that the preparation has been shown to be stable in
other respects, deterioration due to microbial contamination may be
inhibited by the incorporation of a suitable antimicrobial preservative, In
such circumstances the label states appropriate storage conditions, the date
after which the product should not be used and the identity and
concentration of the antimicrobial preservative. '

The direction, given under the heading Extemnporaneous Preparation, thar a
preparation must be freshly prepared indicates that it must be made not
more than 24 hours before it is issued for use. The direction that a
preparation should be recently prepared indicates that deterioration is likely
if the preparation is stored for longer than about 4 weeks at 15° to 25°,

The methods of sterilisation used in preparing the sterile materials
described in the Pharmacopoeia are given in Appendix XVIIL. For aqueous
preparations, steam sterilisation (heating in an autoclave) is the method of

-choice wherever it is known to be suitable. Any method of sterilisation must
- be validated with respect to both the assurance of sterility and the integrity

of the product and to ensure that the final product complies with the
requirements of the monograph.

The term water used without qualification in formulae for formulared

preparations means either potable water freshly drawn direct from the
public supply and suitable for drinking or freshly boiled and cooled Purified
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Excipients

Colouring Agents

Antimicrobial
Preservatives

Characteristics

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

Where an excipient for which there is a pharmacopoeial monograph is used
in preparing an official preparation it shall comply with that monograph.
Any substance added in preparing an official preparation shall be
innocuous, shall have no adverse influence on the therapeutic efficacy of the
active ingredients and shall not interfere with the assays and tests of the
Pharmacopoeia. Particular care should be taken to ensure that such
substances are free from harmful organisms.

If in a monograph for a formulated preparation defined by means of a full
formula a specific colouring agent or agents is prescribed, suitable
alternatives approved in the couniry concerned may be substituted.

When the term ‘suitable antimicrobial preservative’ is used it is implied that
the preparation concerned will be effectively preserved according to the
appropriate criteria applied and interpreted as described in the test for
efficacy of antimicrobial preservation (Appendix XVI C). In cerrain
monographs for formulated preparations defined by means of a full formula,
a specific antimicrobial agent or agents may be prescribed; suitable
alternatives may be substituted provided that their identity and
conceniraiion are stated on the label.

Statements given under the heading Characreristics are not to be
interpreted in a strict sense and are not to be regarded as official
requirements. Statements on taste are provided only in cases where this
property is a guide to the acceprability of the material (for example, a
material used primarily for flavouring). The status of statements on
solubility is given in the general notice on Solubility.

Solubility Statements on solubility given under the heading .
Characteristics are intended as information on the approximate solubility at:
a temperature between 15° and 25°, unless otherwise stated, and are not to
be considered as official requirements.

Statements given under headings such as Solubility in ethanol express
exact requirements and constitute part of the standards for the substances
under which they occur,

The following table indicates the meanings of the terms used in
statements of approximare solubilities.

Descriptive term Approximate volume of
solvent in millilitres per
gram of solute

very soluble less than 1

freely soluble from 1 o 10

soluble from 10 to 30
sparingly soluble from 30 to 100
slightly soluble from 100 to 1000
very slightly soluble from 1000 to 10,000
practically insoluble more than 10,000

The term ‘partly soluble’ is used to describe a mixture of which only
some of the components dissolve,
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Identification

Assays and Tests

The tests described or referred to under the heading Identification are not
necessarily sufficient to establish absolure proof of identity. They provide a
means of veritying that the identity of the material being examined is in
accordance with the label on the conrainer, o

Unless otherwise prescribed, identification tests are carried out at a
temperature between 15° and 25°,

Reference spectra Where a monograph refers 1o an infrared reference
spectrum, this spectrum is provided in a separate section of the
Pharmacopoeia. A sample spectrum is considered to be concordant with a
reference spectrum if the transmission minima (absorption maxima) of the
principal bands in the sample correspond in position, relative intensities and
shape to those of the reference. Instrumentation software may be used to
calculate concordance with a previously recorded reference spectrum.

When tests for infrared absorption are applied to material extracted from
formulated preparations, strict concordance with the specified reference
spectrum may not always be possible, but nevertheless a close resemblance
between the spectrum of the extracted material and the specified reference
spectrum should be achieved.

The assays and tests described are the official methods upon which the

standards of the Pharmacopoeia depend. The analyst is not precluded from

employing alternative methods, including methods of micro-analysis, in any

assay or test if it is known that the method used will give a result of

equivalent accuracy. Local reference materials may be used for routine

analysis, provided that these are calibrated against the official reference

materials. In the event of doubt or dispute, the methods of analysis, the

reference materials and the reference spectra of the Pharmacopoeia are

alone authoritative, A

Where the solvent used for a solution is not named, the solvent is :
Purified Water.

Unless otherwise prescribed, the assays and tests are carried out ar a
temperature between 15° and 25°.

A temperature in a test for Loss on drying, where no temperature range
is given, implies a range of +2° about the stated value.

Visual comparative tests, unless otherwise prescribed, are carried out
using identical tubes of colourless, transparent, neutral glass with a flat
base. The volumes of liquid prescribed are for use with tubes 16 mm in
mnternal diamerer; tubes with a larger internal diameter may be used but the
volume of liquid examined must be increased so that the depth of liquid in
the tubes is not less than that obrained when the prescribed volume of
liquid and tubes 16 mm in internal diamerer are used. Equal volumes of the
liquids to be compared are examined down the vertical axis of the tubes
against a white background or, if necessary, against a black background.
The examination is carried out in diffuse light.

Where a direction is given that an analytical operation is to be carried out
‘in subdued light’, precautions should be taken ro avoid exposure to direct
sunlight or other strong light. Where a direction is given that an analytical
operation is to be carried out ‘protected from light’, precautions should be
taken to exclude actinic light by the use of low-actinic glassware, working in
a dark room or similar procedures.

For preparations other than those of fixed strength, the quantity to be
taken for an assay or test is usually expressed in terms of the active
ingredient. This means that the quantity of the active ingredient expected to
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be present and the quantity of the preparation to be taken are calculated
from the strength stated on the tabel.

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

In tests the stated quantity to be taken for examination must be used
unless any divergence can be taken into account in conducting the test and
calculating the result. The quantity taken is accurately weighed or measured
with the degree of precision implied by the standard or, where the standard
is not stated numerically (for example, in tests for Clarity and colour of
solution), with the degree of precision implied by the number of significant
figures stated. Reagents are measured and the procedures are carried out
with an accuracy commensurate with this degree of precision.

The limits stated in monographs are based on data obtained in normal
analytical practice; they take account of normal analytical errors, of
acceptable variations in manufacture and of deterioration to an extent
considered acceptable. No further tolerances are to be applied to the limits
prescribed to determine whether the article being exammed complies with
the requirements of the monograph.

In determining compliance with a numerical lirmiit, the calculated result of
a test or assay is first rounded to the number of significant figures stated,
unless otherwise prescribed. The last figure is increased by 1 when the part_
rejected is equal to or exceeds one half-unit, whereas it is not modified
when the part rejected is less than a half-unir,

In certain tests, the concentration of impurity is given in parentheses
either as a percentage or in parts per million by weight (ppm). In
chromatographic tests such concentrations are stated as a percentage
irrespective of the limit. In other tests they are usually stated in ppm unless
the limit exceeds 500 ppm. In those chromatographic tests in which a
secondary spot or peak in a chromatogram obtained with a solution of the
substance being examined is described as corresponding to a named
impurity and is compared with a spot or peak in a chromsatogram obtained
with a reference solution of the same impurity, the percentage given in
parentheses indicates the limit for that impurity. In those chromatographic
tests in which a spot or peak in a chromatogram obrained with a solution of
the substance being examined is described in terms other than as
corresponding to a named impurity (commonly, for example, as any (other)
secondary spot or peak) but is compared with a spot or peak in a
chromarogram obtzined with s reference solution of a named impurity, the
percentage given in parentheses indicates an impurity limit expressed in
terms of a nominal concentration of the named impurity. In
chromatographic tests in which a comparison is made berween spots or
peaks in chromatograms obtained with solutions of different concentrations
of the substance being examined, the percentage given in parentheses
indicates an impurity limit expressed in terms of a nominal concentration of
the medicinal substance itself. In some monographs, in particular those for
certain formulated preparations, the impurity limit is expressed in terms of a
nominal concentration of the active moiety rather than of the medicinal
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substance frself. Where necessary for clarification the terms in which the
limit is expressed are stated within the monograph.

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

The use of a proprietary designation to identify a material used in an
assay or test does not imply that another equally suitable material may not
be used.

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

For those antibiotics for which the monograph specifies a microbiological
assay the potency requirement is expressed in the monograph in
International Units (IU) per milligram. The material is not of
pharmacopoeial quality if the upper fiducial limit of error is less than the
stated potency. For such antibiotics the required precision of the assay is
stated in the monograph in terms of the fiducial limits of error abour the
estimated potency.

For other substances and preparations for which the monograph specifies
a biological assay, unless otherwise stated, the precision of the assay is such
that the fiducial limits of error, expressed as a percentage of the estimated
potency, are within a range not wider than that obtained by multiplying by
a factor of 10 the square roots of the limits given in the monograph for the
fiducial limits of error about the stated potency.

In all cases fiducial limits of error are based on a probability of 95%

(P =0.95).

Where the biological assay is being used to ascertain the purity of the
material, the stated potency means the potency stated on the label in terms
of Intemnational Units (IU) or other Units per gram, per milligram or per
millilitre. When no such starement appears on the label, the stated potency
means the fixed or minimum potency required in the monograph. This
interpretation of stated potency applies in all cases except where the
monograph specifically directs otherwise.

Where the biological assay is being used to determine the total activity in
the container, the stated potency means the total number of International
Units (IU) or other Units stated on the label or, if no such starerment
appears, the total activity calculated in accordance with the instructions in
the monograph.

Wherever possible the primary standard used in an assay or test is the
respective Internarional Standard or Reference Preparation established by
the World Health Organization for international use and the bialogical
activity is expressed in International Units dU). .

In other cases, where Units are referred to in an assay or test, the Unit
for a particular substance or preparation is, for the United Kingdom, the
specific biological activity contained in such an amount of the respective
primary standard as the appropriate international or narional organisation
indicates. The necessary information is provided with the primary standard.

Unless otherwise directed, animals used in an assay or a test are healthy
animals, drawn from a uniform stock, that have not previously been treated
with any material that will interfere with the assay or test. Unless otherwise
stated, guinea-pigs weigh not less than 250 g or, when used in systernic
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toxicity tests, not less than 350 g. When used in skin tests they are white or
light coloured. Unless otherwise stated, mice weigh not less than 17 g and
not more than 22 g.

Certain of the biological assays and tests of the Pharmacopoeia are such
that in the United Kingdom they may be carried out only in accordance
with the Animals (Scientific Procedures) Act 1986. Instructions included in
such assays and tests in the Pharmacopoeia, with respect to the handling of
animals, are therefore confined to those concerned with the accuracy and
reproducibility of the assay or test.

Certain monographs require the use of a reference substance, a reference
preparation or a reference spectrum. These are chosen with regard to their
intended use as prescribed in the monographs of the Pharmacopoeia and
are not necessarily suitable in other circumstances.

Any information necessary for proper use of the reference substance or

-reference preparation is given on the label or in the accompanying leaflet or

brochure, Where no drying conditions are stated in the leaflet or on the
label, the substance is to be used as received. No certificate of analysis or
other data not relevant o the prescribed use of the product are provided.
The products are guaranteed to be suitable for use for a period of three
months from dispatch when stored under the appropriate conditions. The
stability of the contents of opened containers cannot be guaranteed. The
current lot is lsted in the BP Laboratory website catalogue. Additional
information is provided in Supplementary Chapter III E, -
Chemical Reference Substances The abbreviation BPCRS indicates a -
Chemical Reference Substance established by the British Pharmacopoeia .

.Comymission. The abbreviation CRS or EPCRS indicates a Chemical

Refarence Substance established by the European Pharmacopoeia
Commission: Some Chemical Reference Substances are used for the
microbiological assay of antibiotics and their activity is stated, in _
International Units, on the label or on the accompanying leaflet and defined.
in the same manner as for Biological Reference Preparations. o
Biological Reference Preparations The majority of the primary
biological reference preparations referred to are the appropriate '
International! Standards and Reference Preparations established by the
World Health Organisation. Because these reference materials are usually
available only in limited quantities, the European Pharmacopoeia has
established Biological Reference Preparations (indicated by the
abbreviation BRP or EPBRP) where appropriate. Where applicable, the
potency of the Biological Reference Preparations is expressed in
International Units. For some Biological Reference Preparations, where an
international standard or reference preparation does not- emst, the potency is
expressed in European Pharmacopoela Umts :

Statements under the s1de~headmg Storage constitute non-mandatory
advice. The substances and preparations described in the Pharmacopoeia

- are to be stored under conditions that prevent contamination and, as far as
- possible, deterioration. Unless otherwise stated in the monograph, the

substances and preparations described in the Pharmacopoeia are kept in
well-closed containers and stored at a temperature not exceeding 25°.
Precautions that should be taken in relation to the effects of the
atmosphere, moisture, heat and light are indicated, where appropriate, in
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the monographs. Further precautions may be necessary when some
materials are stored in tropical climates or under other severe conditions.

The expression ‘protected from moisture’ means that the product is to be
stored in an airtight container. Care is to be taken when the container is
opened in a damp armosphere. A low moisture content may be mainiained,
if necessary, by the use of a desiccant in the container provided that direct
contact with the product is avoided.

The expression ‘protected from light’ means that the product is to be
stored either in a container made of a material that absorbs actinic light
sufficiently to protect the contenrs from change induced by such light or in
a container enclosed in an outer cover that provides such protection or
stored in a place from which all such light is excluded.

The expression ‘tamper-evident container’ means a closed container fitted
with & device thart reveals irreversibly whether the container has been
opened, whereas, the expression ‘tamper-proof container’ means a closed
container in which access to the contents is prevented under normal
conditions of use. The two terms are considered to be synonymous by the
European Pharmacopoeia Commission.

The labelling requirements of the Pharmacopoeia are not comprehensive,
and the provisions of regulations issued in accordance with the
requirements of the territory in which the medicinal product is to be used
should be met. T

Licensed medicines intended for use within the United Kingdom must
comply with the requirements of The Human Medicines Regulations 2012
and Buropean Directive 2001/83/EC, Title V (as amended) in respect of
their labelling and package leaflets, together with those regulations for the
labelling of hazardous materials.

Best practice guidance on the labelling and packaging of medicines for
use in the United Kingdom advises that certain items of information are
deemed critical for the safe use of the medicine (see “Best Practice
Guidance on the Labelling and Packaging of Medicines” issued by the
MHRA, 2012). Further information and guidance on the labelling of
medicinal products can be found in Supplementary Chapter I G,

Such matters as the exact form of wording to be used and whether a
particular item of information should appear on the primary label and
additionally, or alternatively, on the package or exceptionally in a leaflet are,
in general, outside the scope of the Pharmacopoeia. When the term ‘label’
is used in Labelling statements of the Pharmacopoeia, decisions as to where
the particular statement should appear should therefore be made in
accordance with relevant legislation.

The label of every official formulated preparation other than those of
fixed strength also states the content of the active ingredient or ingredients
expressed in the terms required by the morntograph. Where the content of
active ingredient is required to be expressed in terms other than the weight
of the official medicinal substance used in making the formulation, this is
specifically stated under the heading Labelling. Unless otherwise stated in
the monograph, the content of the active ingredient is expressed in terms of
the official medicinal substance used in making the formulation.

These requirements do not necessarily apply to unlicensed preparations
supplied in accordance with a prescription. For requirements for unlicensed
medicines see the general monograph on Unlicensed Medicines.
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The statements given under this heading in monographs are intended only
as information on the principal pharmacological actions or the uses of the
materials in medicine or pharmacy. It should not be assumed that the
substance has no other action or use. The statements are not intended to be
binding on prescribers or to limit their discretion.

Herbal and complementary medicines are classed as medicines under European
Direcrive 2001183/EC as amended, It is emphasised that, although requiremenis
Jor the quality of the material are provided in the monograph to assist the
registration scheme by the UK Licensing Authoriry, the British Pharmacopoeia
Comunission has nor assessed the safery or efficacy of the material in traditional
use.

Monograph Title For traditional herbal medicines, the monograph title
is a combination of the binomial name together with a description of use.
Monographs for the material that has not been processed (the herbal drug)
and the processed material (the herbal drug preparation) are published
where possible. To distinguish between the two, the word ‘Processed’ is
included in the relevant monograph title.

Definition Under the heading Definition, the botanical name together
with any synonym is given. Where appropriate, for material that has not
been processed, information on the collectiontharvesting and/or treatment/
drying of the whole herbal drug may be given. For processed materials, the
method of processing, where appropriate, will normally be given in a
separate section. :

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

Control methods Where applicable, the control methods to be used in
monographs are:

(a) macroscopical and microscopical descriptions and chemical/
chromatographic tests for identification

{b) tests for absence of any related species

(c) microbial test to assure microbial quality

(d) tests for inorganic impurities and non-specific purity tests, including
extractive tests, Sulfated ash and Heavy metals where appropriate

{e) test for Loss on drying or Warter

(f} wherever possible, a method for assaying the active constituent(s) or
: suitable marker constituent(s).

The macroscopical characteristics include those features that can be seen
by the unaided eye or by the use of 2 hand lens. When two species/

. subspecies of the same plant are included in the Definition, individual

differences between the two are indicated where possible.
The description of the microscopical characteristics of the powdered drug

*includes information on the dominant or the most specific characters.

Where it is considered to be an aid to identification, illustrations of the
powdered drug may be provided.

The following aspects are controlled by the general monograph for
Herbal Drugs: they are required to be free from moulds, insects, decay,
animal matter and animal excreta. Unless otherwise prescribed the amount
of foreign matter is not more than 2% w/w. Microbial contaminartion should
be minimal.
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In determining the content of the active constiruents or the suitable
marker substances measurements are made with reference o the dried or
anhydrous herbal drug. In the tests for Acid-insoluble ash, Ash, Extractive
soluble in ethanol, Loss on drying, Sulfated ash, Warer, Water-solubie ash
and Water-soluble extractive of herbal drugs, the calculations are made with
reference to the herbal drug that has not been specifically dried unless
otherwise prescribed in the monograph.

Homoeopathic medicines are classed as medicines under European Divective
2001183/EC as amended. It is emphasised thas, althougl regutrements for the
quality of the material are provided in the relevant monograph in order to cssist
the simplified registration scheme by the UK Licensing Awthority, the British
Pharmacopoeia Connmission has not assessed the safery or efficacy of the maerial
i use,

All materials used for the production of homoeopathic medicines,
including excipients, must comply with Furopean Pharmacopoeia or British
Pharmacopoeia monographs for those materials. Where such European
Pharmacopoeia or British Pharmacopoeia monographs do not exist, each
material used for the production of homoeopathic medicines must comply
with an official national pharmacopoeia of a Member State,

Brirish Pharmacopoeia monographs for homoeopathic medicines apply 10
homoeopathic stocks and mother tincrures only, but may be prefaced by a
section which details the quality requirements applicable to the principle
component where there is no European Pharmacopoeia or British
Pharmacopoeia monograph for the material, These monographs also
include either general statements on the methods of preparation or refer to
specific methods of preparation given in the European Pharmacopoeia.
Homoeopathic stocks and mother tinctures undergo the further process
referred to as potentisation. Potentisation is a term specific to homoeopathic
medicine and is a process of dilution of stocks and mother tinctures to
produce the final product.

Identification tests are established for the components in homoeopathic
stocks and usually relate to those applied to the materials used in the
production of the homoeopathic stocks. An assay is included for the
principal component(s) where possible. For mother tinctures, an
identification test, usually chromatographic, is established and, where
applicable, an assay for the principle component(s); where appropriate,
other tests, related to the solven, dry matter or known adulterants, are
included.

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

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

Unlicensed The General Monograph for Unlicensed Medicines applies to those

Maedicines

formulations used in human medicine that are prepared under a
Manufacrurer’s ‘Specials’ Licence or prepared extemporaneously under the
supervision of a pharmacist, whether or not there is a published monograph
for the specific dosage form.

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

Unlicensed medicines that are prepared under & Manufacturer’s
‘Specials’ Licence comply with the requirements of the General Monograph
for Pharmaceutical Preparations, the requirements of the General
Monograph for Unlicensed Medicines and, where applicable, the
requirements of the individual monograph for the specific dosage form.

Unlicensed medicines prepared extemporancously under the supervision
of a pharmacist comply with the requirements of the General Monograph
for Pharmaceutical Preparations, the requirements of the General
Monograph for Unlicensed Medicines and, where applicable, the
requirements of the individual monograph for the specific dosage form.
While it is expected that extemporaneous preparations will demonstrate
pharmacopoeial compliance when tested, it is recognised that it might not
be practicable to carry out the pharmacopoeial tests routinely on such
formulations. In the event of doubt or dispute, the methods of analysis, the
reference materials and the reference spectra of the Pharmacopoeia are
alone suthoritative.
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Part ITI

Monographs and other texrs of the European Pharmacopoaia that are tncorporared
in this edition of the British Pharmacopoeia are governed by the general notices of
the European Pharmacopoeia; these are reproduced below.

GENERAL NOTICES OF THE EUROPEAN
PHARMACOPOEIA

1.1. GENERAL STATEMENTS

The General Notices apply to all monographs and other texts of the
European Pharmacopoeia.

The official texts of the European Pharmacopoeia are published in
English and French. Translatons in other languages may be prepared by
the signatory States of the European Pharmacopoeia Convenrion. In case of
doubt or dispute, the English and French versions are alone authopritative,

In the texts of the European Pharmacopoeia, the word ‘Pharmacoposia’
without qualification means the European Pharmacopoeia. The official
abbreviation Ph, Eur. may be used to indicate the European
Pharmacopoeia.

The use of the title or the subritle of a monograph implies that the article
complies with the requirements of the relevant monograph. Such references
to monographs in the texts of the Pharmacopoeia are shown using the
monograph title and reference number in italics.

A preparation must comply throughout its period of validity; a distinct
period of validity and/or specifications for opened or broached conrainers
may be decided by the competent authority. The subject of any other
monograph must comply throughout its period of use. The period of
validity that is assigned to any given article and the time from which that
period is to be calculated are decided by the comperent authority in light of
experimental results of stability studies.

Unless otherwise indicated in the General Notices or in the monographs,
statements in monographs constitute mandatory requirements. General
chapters become mandatory when referred o in a monograph, unless such
reference is made in a way thart indicates that it is not the intention to make
the text referred to mandatory bur rather to cite it for information.

The active substances, excipients, pharmaceurical preparations and other
articles described in the monographs are intended for human and velerinary
use (unless explicitly restricted to one of these uses).

‘The quality standards represented by monographs are valid only where the
articles in question are produced within the framework of a suirable guality
system. The qualiry system must assure that the articles consistently meet
the requirements of the Pharmacopoeia.

The tests and assays described are the official methods upon which the
standards of the Pharmacopoeia are based. With the agreement of the
competent authority, alternative methods of analysis may be used for
control purposes, provided that the methods used enable an unequivocal
decision to be made as to whether compliance with the standards of the

www.webofpharma.com




2015

General Notices ¥-21

Demonstration of
compliance with the
Pharmacopoeia
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General
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monographs would be achieved if the official methods were used. In the
event of doubt or dispute, the methods of analysis of the Pharmacopoeia are
alone authoritative.

(1) An article is not of Pharmacopoeia quality unless it complies with all
the requiremenss stated in the monograph. This does not imply that
performance of all the tests in a monograph is necessarily a prerequisite
for a manufacturer in assessing compliance with the Pharmacopoeia
before release of a product. The manufacturer may obtain assurance
that a product is of Pharmacopoeia quality on the basis of its design,
together with its control strategy and data derived, for example, from
validation studies of the manufacturing process.

{2) An enhanced approach to quality control could utilise process analytical
technology (PAT) and/or real-time release testing (including parametric
release) strategies as alternatives to end-product testing alone, Real-time
release testing in circumstances deemed appropriate by the competent
authoriry is thus not precluded by the need to comply with the
Pharmacopoeia.

{3) Reduction of animal resting: the European Pharmacopoeia is dedicated
to phasing our the use of animals for rest purposes, in accordance with
the 3Rs (Replacement, Reduction, Refinement) set out in the European
Convention for the Protection of Vertebrate Animals used for
Experimental and Other Scientific Purposes. In demonstrating
compliance with the Pharmacopoeia as indicated abaove (1),
manufacturers may consider establishing additional systems to monitor
consistency of production. With the agreement of the competent :
authority, the choice of tests performed to assess compliance with the .~
Pharmacopoeia when animal tests are prescribed is established in such
a way that animal usage is minimised as much as possible.

Certain materials that are the subject of a pharmacopoeial monograph may =
exist in different grades suitable for different purposes. Unless otherwise o
indicated in the monograph, the requirements apply to all grades of the
material. In some monographs, particularly those on excipients, a list of
functionality-related characteristics that are relevant to the use of the
substance may be appended to the monograph for information, Test
methods for determination of one or more of these characteristics may be
given, also for information.

Substances and preparations that are the subject of an individual
monograph are also required to comply with relevant, applicable general
monographs. Cross-references to applicable general monographs are not
normally given in individual monographs.

General monographs apply to all substances and preparations within the
scope of the Definition section of the general monograph, except where a
preamble limits the application, for example to substances and preparations
that are the subject of a monograph of the Pharmacopoeia.

General monographs on dosage forms apply to all preparations of the
type defined. The requirements are not necessarily comprehensive for a
given specific preparation and requirements additional to those prescribed
in the general menograph may be imposed by the competent authority,
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General monographs and individual monographs are complementary, If
the provisions of a general monograph do not apply to a particular product,
this is expressly stated in the individual monograph.

The test methods given in monographs and general chapters have been
validated in accordance with accepted scientific practice and current
recommendations on analytical validation. Unless otherwise stated in the
monograph or general chapter, validarion of the test methods by the analyst
is not required.

When implementing a pharmacopoeial method, the user must assess
whether and to what extent the suitability of the method under the actual
conditions of use needs 10 be demonstrated according to relevant
monographs, general chapters and quality systems.

The term ‘competent authority’ means the national, supranational or
international body or organisation vested with the authority for making
decisions concerning the issue in question. It may, for example, be a
national pharmacepoeia authority, a licensing authority or an official control
iaboratory.

"The expression ‘unless otherwise justified and authorised’ means that the
requirements have to be met, unless the competent authority authorises a
modification or an exemption where justified in.a pariicular case.

Statements containing the word ‘should’ areinformative or advisory.

In certain monographs or other texts, the terms ‘suirable’ and
‘appropriate’ are used to describe a reagent, micro-organism, test method
etc.; if criteria for suirability are not described in the monograph, suitability
is demonsirated to the satisfaction of the competent authority.

Medicinal product (a) Any substance or combination of substances
presented as having properties for treating or prevenring disease in human
beings and/or animals; or (b) any substance or combination of substances
that may be used in or administered to human beings and/or animals with g
view either to restoring, correcting or modifying physiological functions by
exerting a pharmacologicel, immunological or metabolic action, or to
making & medical diagnosis.

Herbal medicinal product Any medicinal product, exclusively
containing as active ingredients one or more herbal drugs or one or more
herbal drug preparations, or one or more such herbal drugs in combination
with one or more such herba] drug preparations.

Active substance Any substance intended to be used in the manufacture
of a medicinal product and that, when so used, becomes an active
ingredient of the medicinal product. Such substances are intended to
furnish a pharmacological activity or other direct effect in the diagnosis,
cure, mitigation, treatment or prevention of disease, or to affect the
structure and function of the body, '

Excipient (auxiliary substance). Any constituent of a medicinal product
that is not an active substance, Adjuvants, stabilisers, antimicrobial
preservatives, diluents, antioxidants, for example, are excipients.

Certain general chapters contain a statement that the text in question is
harmonised with the corresponding text of the Japanese Pharmacopoeia
and/or the United States Pharmacopeia and that these texts are
interchangeable. This implies that if a substance or preparation is found to
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comply with a requirement using an interchangeable method {rom one of
these pharmacopoeias it complies with the requirements of the European
Pharmacopeeia, In the event of doubt or dispute, the text of the European
Pharmacopoeia is alone authoritative,

Monographs and general chapiers may contain references to decuments
issued by regulatory authorities for medicines, for example directives and
notes for guidance of the Buropean Union. These references are provided
for information for users for the Pharmacopoeia. Inclusion of such a
reference does not modify the status of the documesnts referred to, which
may be mandatory or for guidance.

1.2. OTHER PROVISIONS APPLYING TO GENERAL
CHAPTERS AND MONCGRAPHS

In tests with numerical limits and assays, the quantity stated to be taken for
examination is approximate. The amount actually used, which may deviate
by not more than 10 per cent from that stated, is accurately weighed or
measured and the result is calculared from this exact quantity. In tests
where the limit is not numerical, but usually depends upon comparison
with the behaviour of a reference substance in the same conditions, the
stated quantity is taken for examination. Reagents are used in the
prescribed amounts.

Quantities are weighed or measured with an accuracy commensurate with
the indicated degree of precision. For weighings, the precision corresponds =
to plus or minus 5 units after the last figure stated (for example, 0.25 gis to
be interpreted as 0.245 g to 0.255 g). For the measurement of volumes, if’*
the fipure after the decimal point is a zero or ends in a zero (for example,
10.0 mL or 0.50 mL), the volume is measured using a pipette, a volumetric
flask or a burette, as appropriate; otherwise, a graduated measuring cylinder
or a graduated pipette may be used. Volumes stated in microlitres are '
measured using 8 micropipette or microsyringe.

It is recognised, however, thar in certain cases the precision with which
guantities are stated does not correspond to the number of significant
figures stated in a specified numerical limit. The weighings and
tneasurements are then carried out with a sufficiently improved accuracy.

Volumetric glassware complies with Class A requirements of the appropriate
Internarional Srandard issued by the International Organisation for
Standardisation.

Unless otherwise prescribed, analytical procedures are carried out at 2
temperature between 15 °C and 25 °C.

Unless otherwise prescribed, comparative tests are carried out using
identical tubes of colourless, transparent, neuwtral glass with a flar base; the
volumes of liquid prescribed are for use with tubes having an internal
diameter of 16 mm, but tubes with a larger internal diameter may be used
provided the volume of liquid used is adjusted (2.1.5). Equal volumes of
the liquids to be compared are examined down the vertical axis of the tubes
against a white background, or if necessary against a black background. The
examination is carried ourt in diffuse light,

Any solvent required in a test or assay in which an indicator is to be used
is previously neutralised to the indicator, uniess a blank rest is prescribed.
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The term ‘water-bath’ means a bath of boiling water unless water at
another temperature is indicated. Other methods of heating may be
substituted provided the temperature is near to bur not higher than 100 “C
or the indicated temperature.

The terms “dried to constant mass’ and ‘ignited to constant mass’ mean
that 2 consecutive weighings do not differ by more than 0.5 mg, the 2™
weighing following an additional period of drying or of ignition respectively
appropriate to the nature and quantity of the residue.

Where drying is prescribed using one of the expressions ‘in a desiccator’
or “in wacuw’, it is carried out using the conditions described in chapter
2.2.32. Loss on diying.

The proper conduct of the analytical procedures described in the
Pharmacopoeia and the reliability of the results depend, in part, upon the
quality of the reagents used. The reagents are described in general

chapter 4. It is assumed that reagents of analytical grade are used; for some
reagents, tests to determine suitability are included in the specifications.

Where the name of the solvent is not stated, the term ‘solution’ implies a
solution in water.

Where the use of water is specified or impiied in the analytical
procedures described in the Pharmacopoeia or for the preparation of
Teagents, water complying with the requireménts of the monograph Pusified
water (0008) is used, except that for many purposes the requirements for
bacterial endotoxins (Purified water in bulk) and microbial contamination
(Purified water in containers) are not relevant, The term ‘distilled water’
indicates purified water prepared by distillation.

The term ‘ethanol’ without qualification means anhydrous ethanol, The
term ‘aleohol’” without qualification means ethanol (96 per cent). Other
dilutions of ethanol are indicated by the term “ethanol’ or ‘alcohol’ followed
by a statement of the percentage by volume of ethanol (C,HQ) required.

In defining content, the expression ‘per cent’ is used according to
circumstances with one of 2 meanings:

—— Pper cent m/m (percentage, mass in mass) expresses the number of
grams of substance in 100 g of final product;

— per cent /¥ (percentage, volume in volume) expresses the number of
millilitres of substance in 100 mL of final preduct,
The expression ‘parts per million’ (or ppm) refers to mass in mass, unless
otherwise specified.

Where an analytical procedure describes temperature without a figure, the
general terms used have the following meaning:-

-~ in & deep-freeze: below —15 *C;
— in a refrigerator: 2 °C to 8 °C;
— cold or cool: 8 °C 10 15 °C;

— room temperature: 15 °C to 25 °C,
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Containers

Titles

Relative Atomic and
Molecular Masses

Chemical Abstracts
Service (CAS)
Registry Number

Definition

Production

1.3. GENERAL CHAPTERS

Materials used for containers are described in general chapter 3.7, General
names used for materials, particularly plastic maserials, each cover a range
of products varying not only in the properties of the principal constituent
but also in the addizives used. The test methods and limits for materials
depend on the formulation and are therefore applicable only for materials
whaose formulation is covered by the preamble to the specification. The use
of marerials with different formulations, and the test methods and limits
applied to them, are subject to agreement by the competent authority.

The specifications for containers in general chapzer 3.2 have been
developed for general application to containers of the stated category, but in
view of the wide variety of containers available and possible new
developments, the publication of a specification does not exciude the use, in
justified circumstances, of containers that comply with other specifications,
subject to agreement by the competent authority.

Reference may be made within the monographs of the Pharmacopoeia to
the definitions and specifications for containers provided in chapter 3.2,
Conraiers. The general monographs for pharmaceutical dosage forms may,
under the heading Definition/Production, require the use of certain types of
container; certain other monographs may, under the heading Storage, _
indicate the type of container that is recommended for use.

1.4. MONOGRAPHS

Monograph titles are in English and French in, the respective versions and
there i3 a Latin subritle.

The relative atomic mass (4,) or the relative molecular mass (A,) is shown,
as and where appropriate, at the beginning of each monograph. The relative
atomic and molecular masses and the molecular and graphic formulae do
not constitute analytical standards for the substances described.

CAS registry numbers are inciuded for information in monographs, where
applicable, to provide convenient access to useful information for users.

CAS Registry Number" is a registered trademark of the American C
Chemical Society.

Statements vnder the heading Definition constitute an official definition of
the substance, preparation or other article that is the subject of the
monograph.

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

Herbal drugs In monographs on herbal drugs, the definition indicares
whether the subject of the monograph is, for example, the whole drug or
the drug in powdered form. Where a monograph applies to the drug in
several states, for example both to the whole drug and the drug in
powdered form, the definition states this,

Statements under the heading Production draw attention to particular s
aspects of the manufacruring process but are not necessarily comprehensive.
They censtitute mandatory requirements for manufacturers, unless
otherwise stated. They may relate, for example, 10 source materials; to the
manufacturing process itself and irs validation and control; to in-process
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Potential
Adulteration

Characters

testing; or to testing that is to be carried out by the manufactorer on the
final article, either on selected batches ar on each batcls priog 1o release.
These statements cannot necessarily be verified on a sample of the final
article by an independent analyst. The competent authority may establish
that the instructions have been followed, for example, by examination of
data received from the manufacturer, by inspection of manufaciure or by
testing appropriate samptles.

The absence of a Production section does nor imply that attention to
features such as those referred to above is not required.

Choice of vaccine strain, Choice of vaccine composition The
Production section of a monograph may define the characteristics of 2
vaccine strain or vaccine composition. Unless otherwise stated, test methods
given for verification of these characteristics are provided for information as
examples of suitable methads. Subject to approval by the competent
authority, other test methods may be used without validation against the
method shown in the monograph.

Due to the increasing number of fraudulen: activities and cases of
adulteration, information may be made available to Ph. Eur. users to help
detect adulterated materials {i.e. active substances, excipients, intermediate
products, bulk products and finished products).

To this purpose, a method for the detection of potential adulierants and
relevant limits, together with a reminder that all stages of production and
sourcing are subjected 1o a suitable qualiry systern, may be included in this
section of monographs on substances for which an incidenr has ocourred or
that present a risk of deliberate contamination. The frequency of testing by
manufaciurers or by users (e.g. manufacturers of intermediate products,
bulk products and finished products, where relevant} depends on a risk
assessment, taking into account the level of knowledge of the whole supply
chain and national requirements.

This section constitutes requirements for the whole supply chain, from
manufacturers 1o users (e.g. manufacturers of intermediace products, bulk
products and finished products, where relevant). The absence of this section
does not imply that attention to features such as those referred to above is
not required.

The staternents under the heading Characters are not to be interpreted in &
strict sense and are not requirements.

Solubility In statements of solubility in the Characters section, the terms
used have the following significance, referred 1o 2 temperature between
15 *C and 25 “C.

Descriptive term Approximate velume of solvent in millilitres
per pram of solute

Very saluble less than 1

Freely soluble from 1 0 10

Soluble frem 10 to 30

Sparingly saluble from 30 1o 140

Slightly scluble from Hul to 1000

Very slightly seluble from 1000 63 L0 05

Practically insoluble mare than 10 000
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Identification

Tests and Assays

The term ‘partly soluble’ is used to describe a mixture where only some
of the components dissolve. The term ‘miscible” is used 1o describe a liquid
that is miscible in all proportions with the staied solvent.

Scope The tests given in the Identification section are not designed 1o give
a full confirmation of the chemical structure or composition of the product;
they are intended to give confirmation, with an acceptable degree of
assurance, that the articte conforms to the description on the label.

First and second identifications Certain monographs have
subdivisions entitled ‘First identification’ and ‘Second identification’. The
test or tests that constitute the *First idensification’ may be used in all
circumnstances. The test or tests that constitute the ‘Second identification’
may be used in pharmacies provided it can be demonstrated that the
substance or preparation is fully traceablc to a batch certified o comply
with all the other reguirements of the monograph.

Certain monographs give two or more sets of tests for the purpose of the
first identification, which are equivalent and may be used independently.
Omne or more of these sets usually contain a cross—reference to & test
prescribed in the Tests section of the monograph. It may be used to
simplify the work of the analyst carrying out the identification and the
prescribed tests. For example, one identification set cross-refers to a test for
enantiomeric purity while the other ser gives a test for specific optical
rotation: the intended purpose of the two is the same, that is, verification
that the correct enantiomer is present. N -

Powdered herbal drugs Monographs on herbal drugs may contain -
schematic drawings of the powdered drug. These drawings compiement the
description given in the relevanr identification test. :

Scope The requirements are not framed 1o take account of ali possible
impurities. It is not to be presumed, for example, that an impurity that is
not detectable by means of the prescribed tests is tolerated if common sense
and good pharmaceutical practice require that iz be absent. See also below
under Impurities.

Calculation Where the result of a test or assay is required to be
calculated with reference to the dried or anhydrous substance or on some
other specified basis, the determination of loss on drying, water content or
other property is carried out by the method prescribed in the relevant rest
in the monograph. The words ‘dried substance’ or ‘anhydrous substance’
etc. appear in parentheses after the result. Where a quantitative
determinarion of a residual solvent is carried out and a test for loss on
drying is not carried qut, the content of residual solvent is taken inro
account for the calculation of the assay conrent of the substance, the
specific optical rotation and the specific absorbance. No further indication is
given in the specific monograph.

Limits The limits prescribed are based on data obtained in normal
analytical practice; they take account of normal analytical errors, of
acceptable variations in manufacture and compounding and of deterioration
to an extent considered acceprable. No further tolerances are to be applied
to the limits prescribed to determine whether the article being examined
complies with the requirements of the monograph.

In determining compliance with a numerical Hmis, the calculated result of
a test or assay is first rounded to the number of significant figures stated,
unless otherwise prescribed. The limits, regardless of whether the values are
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Storage

expressed as percentages or as absolute values, are considered significant to
the last digit shown (for example 140 indicates 3 significant figures). The
last figure of the result is increased by one when the part rejected is equal to
or exceeds one half-unit, whereas it is not modified when the part rejected
is less than a halfounit.

Indication of permitted imit of impurities The acceptance criteria
for related substances are expressed in monographs either in terms of
comparison of peak areas (comparative tests) or as numerical values. For
comparative tests, the approximate content of impurity tolerated, or the
sum of impurities, may be indicated in brackets for informarion only.
Acceptance or rejection is determined on the basis of compliance or non-
compliance with the stated test. If the use of a reference substance for the
named impurity is not prescribed, this content may be expressed as a
nominzl concentration of the substance used to prepare the reference
solution specified in the monograph, unless otherwise described.

Herbal drugs For herbal drugs, the sulfated ash, total ash, water-soluble
matter, alcchol-soluble marter, water content, content of essential oi] and
content of active principle are calculated with reference to the drug that has
not been specially dried, unless otherwise prescribed in the monograph.

Equivalents Where an equivalent is given, for the purposes of the
Pharmacopoeia only the figures shown are to be used in applying the
requirements of the monograph.

Culiure media The culture media described in monographs and general
chapters have been found to be satisfactory for the intended purpose.
However, the components of media, particularly those of biological origin,
are of variable quality, and it may be necessary for optimal performance to
modulate the concentration of some ingredients, notably:

— peptones and meat or yeast extracts, with respect to their nutritive
properties;
— buffering substances;

— bile salts, bile extract, deoxycholate, and colouring matter, depending
on their selective properties;

— antibiotics, with respect to their activity.

The information and recommendations given under the heading Storage do
not constitute a pharmacopoeial requirement but the competent authority
may specify particular storage conditions that must be met.

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

The following expressions are used in monographs under Storage with
the meaning shown. '

In an airtight container Means that the product is stored in an airtight
container (3.2). Care is to be taken when the container is opened in a damp
atmosphere. A low moisture content may be maintained, if necessary, by
the use of a desiccant in the container provided that direct conract with the
product is avoided.

Protected from light Means that the product is stored either in a
container made of a material that absorbs actinic light sufficiently to protect
the contents from change induced by such light, or in a container enclosed
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L.abelling

Warnings

Impurities

Functionality-
Related
Characteristics of
Excipients

Reference
Standards

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

In general, labelling of medicines is subject to supranational and nationa!
regulation and to international agreements. The statements under the
heading Labelling are not therefore comprehensive and, morcover, for the
purposes of the Pharmacopoeia only those statements that are necessary to
demonstrate compliance or non-compliance with the monograph are
mandatory. Any other labelling statements are included ag
recommendations. When the term ‘label’ is used in the Pharmacopoeia, the
labelling statements may appear on the container, the package, a leaflet
sccompanying the package, or a certificate of analysis accompanying the
article, as decided by the competent authority.

Materials described in monographs and reagents specified for use in the
Pharmacopoeia may be injurious to health unless adequate precautions are
taken. The principles of good quality control laboratory practice and the
provisions of any appropriate regulations are to be observed at all times.
Attention is drawn to particular hazards in certain monographs by means of
a warning Statement; absence of such a statemeni is not to be taken to
mean that no hazard exists.

A list of all known and potential impurities that have been shown to be
detected by the tests in a monograph may be given. See also chapter 5.10.
Conirol of impurities in substances for phannaceutical use. The impurities are S
designated by a lerter or letters of the alphabet. Where a letter appears to be

missing, the impurity designated by this letter has been deleted from the list .+~

during monograph development prior to publication or during monograph
revision.

Monographs on excipients may have a section on functionality-related
characteristics. The characteristics, any test methods for determination and
any tolerances are not mandatory requirements; they may nevertheless be
relevant for use of the excipient and are given for information (see also
section 1.1, General statements).

Certain monographs require the use of reference standards (chemical
reference substances, herbal reference standards, biological reference
preparations, reference spectra). See also chapter 5. 12, Reference standards.
The Buropean Pharmacopoeia Commission establishes the official reference
standards, which are alone authoritative in case of arbitration. These
reference standards are available from the European Directorate for the
Quality of Medicines & HealthCare (EDQM). Information on the available
reference standards and a batch validity statement can be obtained via the
EDQM website. : :
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1.5, ABBREVIATIONS AND SYMBOLS

A Absorbance mp Melting point

-J; fs cent Specific absorbance e Refractive index

A, Relative atomic mass Ph. Eur. U, Earopean Pharmacopoeia Unii

lei Specific opticat rotation pph Parts per billion {micrograms per kilograns

bp Boiling poing ppm Parts per million {milligrams per kilogram)

BRP Binlogical Reference Preparation R Substance or solution defined under

CRS Chemical Reference Substance % Reagents

4 Relative densiry Ry Retardation factor (see chapter 2.2, 46)

i Wavelenath R, Used in.chromamgraph'_\-‘ to indicaie the ratio
N of the distance travelled by a substance to the

HRS Herbal reference standard distance travelled by a reference substanee

I Internationat Unit RV Substance used as a primary standard in

M Molarizy volumetric analysis (chaprer 4.2.7)

A Relative molecular mass

Abbreviations used in the monographs on immunoglobulins, immunosera and vaccines

LDiil

MLD
L+/10 dosc

LA- dase

100 dose

Lp/10 dose

The stazistically determined quantity of a
substance that, when adminisiered by the
specified route, may be expected 1o cause the
death of 30 per cenat of the test animals within
a given period

AMinimum lethal dose

Tlhe smallest guantity of a toxin thar, in the
conditicns of the test, when mixed with 0.1 IU
of antitoxin and administered by the specified
roure, causes the death of the rest animals
within a given period

The smallest quantity of a toxin that, in the
conditions of the test, when mixed with [ [U
of antitoxin and administered by the specified
routg; causes the death of the test animals
within & given period

The smallest quantity of a coxin that, in the
conditions of the test, when mixed with

0.01 IU of antitoxin and injected
intracutaneously causes a characteristic
redction at the site of injection within a

given period

The smailest quantity of toxin that, in the
conditions of the test, when mixed with 0.1 TU
of antitoxin and administered by the specified
route, causes paralysis in the test animals
within a given period

Lo/10 dose

Lf dose

CCIDy,

ElDsq

PDse

EDsq

PFU
SPF
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The largest quantity of a toxin that, in the
conditions of the test, when mixed with 0.1 U
of antitoxin and administered by the specified
raute, does not cause symptems of toxicity in
the test animals within a given period

The quantity of tosin or toxoid that foeculates
in the shortest dme with 1 TU of antitoxin

The statistically determined quantity of virus
that may be expected o infect 50 per cent of
the cell cultures to which it is added

The siaristically determined quantity of virus
that may be expected o infect 50 per cent of
fertilised eggs into which it is inoculated

The statistically determined quantity of a virus
that may be expected to infect 50 per cent of
the animals into which it is inoculated

The satistically determined dose of & vaccine
that, in the conditions of the test, may be
expected to protect 50 per cent of the animais
against a challenge dose of the micre-
organisms or toxins against which it is active

The statistically determined dose of a vaccine
that, in the conditiens of the test, may be
expected {o induce specific antibodies in

50 per cent of the animals for the relevant
vaccine antigens

Pock-forming units or plague-forming units

Specified-pathogen-free.
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Coilections of micro-organisms

ATCC American Type Calture Collection WNCTC Mational Collection of Type Cultures
10801 University Boulevard Cenrtrat Public Health Laboratory
Manassas, Virginia 20110-2209, USA Colindale Avenue

C.ILP. Collection de Bactéries de P'lnstitut Pasteur Lenden NW9 SHT, Great Britain
B.P. 52, 25 rue du Docrewr Roux NCYC National Collection of Yeast Culrures
75724 Paris Cedex 15, France AFRC Food Research Institure

1Mt International Mycological Institute Culne'y Lax_ac .

Norwich R4 7UA, Great Britain

Bakeham Lane
Surrey TW20 9TY, Great Britain NITE Biological Resource Center
Deparument of Biotechrology

L. Collection Nationale de Culture de ’ -
Microorganismes (C.N.C.AL) National Institute of Technology and
Institut Pasteur Evaluation A . .
25, rue du Docreur Roux 2-5-8 I azusakamatari, Kisarazu-shi, Chiba,
75724 Paris Cedex 13, France 292-0818
. ) : . Japan
NCIME Nationat Collection of industrial and Marine .
851 Statens Serum Institut

Bacteria Lid
23 St Machar Drive
Aberdeen AB2 1RY, Great Britain

NCPF Nadonal Collection of Pathogenic Fungi
London School of Hygiene and Tropical
Medicine
Keppel Street
London WCI1E 7HT, Great Britain

80 Amager Boulevard, Copenhagen, Denmark

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

Internationa! The International System of Units comprises 3 classes of units, namely base
System Of Units  units, derived units and supplementary units', The base units and their
(8I) definitions are set out in Table 1.6-1,

The derived units may be formed by combining the base units according
to the algebraic relationships linking the corresponding quantities. Some of
these derived units have special names and symbols, The SI units used in
the Pharmacopoeia are shown in Table 1.6-2.

Some important and widely used units outside the International System
are shown in Table 1.6-3.

The prefixes shown in Table 1.6-4 are used to form the names and
symbols of the decimal multiples and submultiples of SI units.

The definftions of the 1wnits used in the Diernational System are given in the booklet *Le Systeme huernational d'Unités (SI)°" published by
the Burcaw International des Potds et Mesures, Pavillion de Brerowtl, F-92310 Séores.
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In the Pharmacopoeia, the Celsius temperature is used {symbol 7).
This is defined by the following equation:

t=T-1,

where Ty = 273.15 K by definition. The Celsius or centigrade
temperature is expressed in degree Celsius (symbol “C). The unit
‘degree Celsius’ is equal to the unit ‘kelvin’.

The practical expressions of concentrations used in the Pharmacopoeia
are defined in the General Notices.

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

In the Pharmacopoeia, conditions of centrifugation are defined by
reference to the acceleration due to gravity (g):

g=080665m. 5"

Certain quantities without dimensions are used in the Pharmacopoeia:
relative density (2.2.5), absorbance (2.2.25), specific absorbance
(2.2.25) and refractive index (2.2.6),

The microkatal is defined as the enzymic activity that, under defined
conditions, produces the transformation (e'e. hydrolysis) of 1 micromole
of the substrate per second. ’

Table 1.6.-1, ~ 57 base units

Quantity

Unit Definition

Name

Symbol

Name Symbol

Lengith

The metre is the length of the path travelled by light in a vacuum during a time

melre m nterval of 1,200 792 458 of a second,

Mass

kilogram ke The kilogram is equal to the mass of the international prototype of the kilogram.

Time

The secand is the duration of 9 182 631 770 periods of the radiation corresponding
to the transitinn between the two hyperfine levels of the ground state of the
caesiun-133 atom.

secopd ]

Electzic eurrent

ampere A The ampere js that constant current which. maintained in two straight paralle
canductors of infinile length, of negligible circular cross-section and placed 1 metre
apart in vaeuum would produce between these conductors a farce equatto 2 » 10°7

newten per metre of fength.

Thermedynamic
temperaturg

The kalvin is the fraction 1/273.16 of the thermedynamic temperature of the triple
point of water.

kelvin K

Amount of substance

The maig is the amount of substance of a system containing as many elementary

mole mol
endities a5 there are atoms in 8.012 Jlogeam of carbon-12°,

Lumincus intensity

The candela is the luminous intensity in a given direction of a seurce emitting
morechramatic radiation with a frequency of 540 x 16% hertz and whose energy
intensity in that direction is 1/683 watt per steradian.

candela ed

such particles.

* When the mole is used, the elementary

entities must be specified and may be atoms, molecules, jons. electron’s, other particles or specified groups of
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Table 1.6.-2. - 87 units used in the European Pharmacopoeia and equivalence with other units

Quantity Unit
Name Symbol Name Symbol | Expresston in S1 | Expression in other Conversion of ather units into 51 units
hase units ST units
Wave number v ORE per metre 1/m m-!
Wavelength A micrometre ¥m 10%m
nanometre nm 10-%m
Arga A5 square metre m w
Volume v cubic melre m* m ImL=1cm'=10%m'
Frequency v hertz Hz 5!
Density P kilogram per cubic 1 kg/m? kgm™? 1g/mb » 1 g/cm? = 10" kgm™>
metre
Velozity v metre per second m/s g
Force F newton N mrkgs? Ydyne = 1 gens = 10°% N
Tkp=9.80665 N
Pressure P pascal Pa m"Mgs-? Nm? 1dyne/em® = 167 Pa = 10-! Nm™?
1 atm = 101 325 Pa = 101.325 kP2
1bar = 10° Pa= 0.1 MPa
1 mm Hg = 133.322 387 Pa
1 Torr= 133.322 368 Pa
. 1 :_Jsi = §.894 737 kPa
Dynamic 7 pascal second . Pas m-kgs? Hem™? 1P=10"! Pas = 10" N-sm™®
viscosity 1cP=1mPas
Kinematic 4 square metre per m¥/s mhg? Pas-ms-kg“ . 15t=1cm% ' = 10 ms
viseosity sacond Bmskgt B
Energy W joule o mihgs? Wem targ=1cmgs*=1dynecm = 1677}
E ) 1cal=4,1888)
" Power P watt w mkgs? ; Nms! lerg/s = 1 dynecms™' =
Radiant flux : - Igt W = 1077 N~ = 1077 s~
Absorbed dese i) gray Gy mis? Jke! 1rad = 10 Gy
{of radiant .
energy) R
Electric ) volt v m* ks AT WA
potential, : PR .
electramative .
force S .
Electric R ohm o] m* fig-s"‘ﬁ" VA
resistance - . . '
Quantity of 1] coulomb - [ CAs
electricity .
Activity of 2 A beequere! Bg o 1Ci= 37-10% Bg = 37107 57!
radionuclide . :
Concentration € mole per cubic mol/m? " mokm-? Tmel/L=1M=1mel/dm? = 10" molm-?
[of amount of metre - ’
substance),
molar
concentration . -
Mass P kilogram per cubic | kg/m? kgmt o 1g/Le1g/dm’=1kgm™
concentration metre - |- ' i .
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Table 16-3. ~ Units used with the International System

Quantity Unit Value by 51 unils
Name Symbal
Time minute min I min~G60s
hour k I h =69 min= 3600 s
day d Td=24h=864005
Plane angie degree i ® = (n/186) rad
Volume litre L IL=1dm*=10"m’
Muss lanne t Ti= 10 %g
Rotatianal revoiution 1/min 1 r/min ={1/60) 5!
frequency per minute

Table 1.6-4. - Decimal multiples and sub-multivles of units

Factor Prefix Symho} Factor Prefix Symbol
10% exa E W deci d
e peta P 10! centi €
0" tera T 102 milli m
Hil giga G 10-® micro M
10° mega M i nano n
bl kifa k 10" pico P
i hecto h e famto f
10! deca da 1o atte a
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(General Monographs 1-37

MEDICINAL AND PHARMACEUTICAL
SUBSTANCES

Substances e
for Pharmaceutical Use e
(Ph. Eur. monograph 2034)

Fh Eur

DEFINITION

Substances for pharmaceurical use are any organic or
inorganic substances that are used as active substances or
excipients for the productior of medicinal products for
human or veterinary use, They may be obeained from naneral
sources or produced by exwacton from raw materials,
fermentation or synthesis.

This general monograph does not apply to berbal drugs,
herbal drugs for homoeoparthic preparations, herbal drug
preparations, extracts, or mother tincrures for homoeopathic
preparations, which sre the subject of separate general
monographs (Herbal drugs (1433), Herbal drugs for
homosopadhic preparations (2043), Herbal drug

preparations (1434}, Exmracts (0765), Mother tinctures for
homeeopathic preparations (2029)). It does not apply 1o raw
materials for homoeopathic prepsrations, except where there
is an individuel monograph for the substance in the non-
homoeopathic part of the Pharmacopoeia.

Where a substance for pharmaceutical use not described in
an individual monograph of the Pharmacopoeia is used in a
medicinal product prepared for the special needs of
individual patients, the need for complience with the present
general monograph is decided in the light of a risk
assessment that takes account of the available quality of the
substance and jts intended use.

Where medicinal preducts are manufacrured using
substances for pharmaceutical use of hurnan or animal origin,
the requiremenss of chapter 5.1.7. Viral safery apply.
Substances for pharmaceutical use may be used as such or as
starting reaterials for subsequent formulation to prepare
medicinal products. Depending on the formulaton, certain
substances may be used either as active substances or as
excipients. Solid substances may be compacted, coated,
granulated, powdered to a certain fineness, or processed in
other ways. A monograph is applicable to a substance
processed with an excipient only where such processing is
mentioned in the definition section of the monograph.

Substance for pharmaceutical use of special grade Unless
otherwise indicared or restricted in the individual
monographs, a subsiance for pharmaceutical use is intended
for human and veterinary use, and is of appropriate quality
for the manufacture of all dosage forms in which it can be
used.

Polymorphisi Individual monographs do not usually specify
crystalline or amorphous forms, unless hioavailability is
affected. All forms of a substance for pharmacentical use
cornply with the requirements of the monograph, unless
otherwise indicated.

PRODUCTION

Substances for pharmaceutical use are manufacrured by
procedures that are designed to ensure a consistent quality
and comply with the requirements of the individual
menograph or approved specificadon,

The marufaciure of active substances must rake place undler

conditions of good manufacturing practice,

The provisions of general chapter 5.10 apply to the control of

impurities in substances for pharmaceutical use.

Whether or not it is specifically stated in the individual

rnonograph that the substance for pharmaceutical use:

— s a recombinant protein or another substance obtained as
a direct gene product based on genetic maodification,
where applicable, the substance also complies with the
requirements of the general monograph Producis of
recombinant DNA rechuology (0784);

— 5 obtained from snimals susceptible to transmissible
spengiform encephalopathies other than by experimental
challenge, where applicable, the substance also complies
with the requirements of the general monograph Prodaeers
with risk of transmitcing agents of animal spongifornt
encephalopathies (1483);

— is a substance derived from a fermentation process,
whether or not the micro-organisms involved are modified
by traditional procedures or recombinant DNA (fDNA)
technology, where applicable, the substance also complies
with the requirements of the general monograph Products
of fermentarion (1468).

If solvents are used during production, they are of suitable

quality. In addition, their toxicity and their residual fevel are

taken into consideration (5.4). If warter is used during
production, it is of suitable quality.

If substances are produced or processed to yield a certain

form or grade, that specific form or grade of the substance

complies with the requirements of the monograph. Cerzin
funcrionality-related tests may be described to control
properties that mmay influence the suitability of the substance
and subsequently the properties of dosage forms prepared
from ir.

Powdered substances May be processed to obtain a cerain

degree of fineness (2.9.35).

Compacted substances Are processed to increase the particle

size or to obtain pardicles of a specific form and/ar to obrain

a substance with a higher bulk density.

Goated active substances Consist of particles of the active

substance coated with one or more suitable excipients.

Granulated gctive substances Are particles of a specified size

and/or form produced from the active substance by

granulation directly or with one or more suitable excipients.

If substances are processed with excipients, these excipients

comply with the requirernents of the relevant monograph or,

where no such monegraph -exists, the approved specification.

Where active substances have been processed with excipients

to produce, for example, coated or granulated substances, the

processing is earried out under conditions of good
manufacturing practice and the processed substances are
regarded as intermediates in the manufacrure of a medicinal
product,

CHARACTERS )

The statements under the heading Characters

{e.g. statements about the solubility or & decompositiont
point) are not to be interpreted in a swict sense and are not
requirements. They are given for information.

Where & substance may show polymorphism, this may be
stated under Characters in order to draw this 10 the atiention
of the user who may have o take this characteristic into
consideration during formuladon of a prepararion.

www.webofpharma.com




E-38 General Monographs

2015

IDENTIFICATION

Where under Identification an individual monograph
contains subdivisions entitled “First identification’ and
*Second identification’, the test or tests that constitute the
*First ideniificetion” may be used in all circumnstances,

The test or tests that constitute the ‘Second idensification’
may be used in pharmacies provided it can he demonstrated
that the substaace or preparation is fully rraceable to = barch
certified to comply with all the other requirements of the
maonograph.

Certain monographs give two or more sets of tests for the
purpose of the first identification, which are equivalent and
may be used independenty. One or more of these sats
usually contain a cross-reference 1o a tese prescribed in the
Tests section of the monograph. It may be used to simplify
the work of the analyst carrying our the identification and the
prescribed tests. For example, one idenzification set cross-
refers to a test for enantiomeric purity while the other set
gives a test for specific oprical rotton: the intended purpose
of the two is the same, that is, verification that the correct
enantiomer is presen.

TESTS

Polymorphism (5.9)

If the narure of a erystalline or amorphous form imposes
restrictions on its use in preparations, the nature of the
specific crystalline or amorphous form s identified, irs
morphology is adequately controlled and is identiry is stared
on the label.

Related substances

Unless otherwise prescribed or justified and authorised,
organic impurities in active substances are 1o be reported,
identified wherever possible, and qualified as indicated in
Table 2034.-1 or in Table 2034.-2 for peptides obtained by
chemical synthesis.

Table 2034.-1. — Reporting, identification and qualification of
arganic Impurities in active substances

Use Maximum  Report-  Identification Quualification
daily ing threshold thresheld
daose thresheld

Hunian €2giday >005per > 0,00 per > Q.15 per
use or cent cent or a cent or a
human daily intake daily intake

and of > 1.0 mg of > 1.0 mp

veterinary (whicheveris  (whichever is

use the fawar) the lower)
Humzn >2giay  >003per >005percent > 0.05 per
use or cemt cent
human

and

veterinary
use
Valerinary Nat >010per >020percemt > .50 per
use only _applicable cent cent

Table 2034.-2, - Reporting, identification and qualification gf
organic impurities in peptides obtained by chemical synthesis

Repaorting
threshold

Identification

threshold

Qualification
threshold

= 0.1 per cent

> 1.5 per cent

> LI} per cent

Specific thresholds may be applied for impurities known to
be unusually potent or ro produce toxic or unexpected
pharmacological effects,
If the individual monograph does not provide suitable conrrol
for a new impurity, a suitable test for conrrol must be
developed and included in the specification for the substance,

The requirements zbove do not appily 1o biological and
biotechnological produets, oligonucleatides,
radiopharmaceuticals, products of fermentarion and serni-
synthetic preducts derived therefrom, to crude produces of
animal or plant origin or herbal products.

For active substances in a new application: for a medicina
product for human use, the requirements of the guideline on
the limits of genotoxic impurities and the corresponding
guestions and answers documents published on the website
of the European Medicines Agency (or similar evaluation
principles for non-European Union member states) must be
followed.

Residual solvents

Are limited according to the principles defined in chapter
5.4, using general method 2.4.24 or another suitable method.
Where a quantitative determination of a residual solvent is
carried out and a test for loss on drying s not carried out,
the content of residual solvenr is taken into account for
calculation of the assay content of the substance, the spedific
optical rotation and the specific absorbance.
Microbiological quality

Individual monographs give acceptance criteria for
microbiological quality wherever such control is necessary.
Table 5.1.4.-2. ~ Acceptance eriteria for microbiological qualiny of
non-sterile substances for pharmacentical use in chapter 5.7.4,
Microbiological guality of non-sterile pharmaceuical preparations
and substances for pharmaceurical use gives recommendutions
on microbiolegical quality-thar are of general relevance for
substances subject to microbial contamination. Depending on
the nature of the substance and its intended use, different
acceplance criteria may be jusrified,

Sterility (2.6.1)

If intended for use in the manufacture of stegie dosage forms
without a further appropriate sterilisation procedure, or if
offered as sterile grade, the substance for pharmaceutical use
complies with the rest for searility.

Bacterial endotoxins (2.6, 14)

If offered as bacterial endotoxin-free grade, the substance for
phermaceutical use complies with the test for bacteral
endotoxins. The limit and test rethod (if not gelarion
method A) are stated in the individual monograph. The limit
is calculated in accordance with the recommendations in
general chapter 5.1, 10. Guidelines for using the tzst for baceerial
endotoxins, unless a lower limit is justified from results from
production batches or is required by the cornpetent authority.
Where a test for bacterial endotoxins is prescribed, a fest for
pyrogens is not required.

Pyrogens (2.6.8)

If the test for pyrogens is justified rather than the test for
bacterial endotoxins and i g Pytogen-free grade is offered,
the substance for pharmaceutical use complies with the test
for pyrogens. The limit and test method are stated in the
individual monograph or approved by the competent
authority. Based on appropriate test validation for bactedal
endoroxins and pyrogens, the test for bacterial endotoxins
may replace the test for pyrogens.

Additional properties

Control of additional properties {e.g. physical characteristics,
functonality-relazed characteristics) may be necessary for
individual manufacturing processes or formulations. Grades
(such as sterile, endotoxin-free, pyrogen-free) may be
produced with a view to manufacture of preparations for
parenteral administration or other dosage forms and
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appropriate requirements may be specified in an individusl
monograph,

ASSAY

Unless justified and authorised, contents of substances for
pharmaceutical use are determined. Suitable methods are
used.

LABELLING

in general, labelling is subject to supranational and national
regulation and to internasional agreements. The statements
under the heading L.abelling therefore are not comprehensive
and, moreover, for the purposes of the Pharmacopoeiz only
those statements that are necessary to demonstrate
compliance or non-compliance with the monograph are
mandatory. Any other labelling statements are included as
recommendarions. When the term *label’ is used in the
Pharmacopoeia, the Izbelling statements may appear on the
container, the package, a leaflet accompanying the package or
a certificate of analysis accompanying the article, as decided
by the competent autherity.

Where appropriate, the label states that the substance is:

— intended for a specific use;

— of a distinct erystalline form;

— of a specific degree of fineness;

— compacted;

— caoated;

— granulfated;

— sterile;

— free from bacterial endotoxins;

— free from pyrogens;

— containing gliding agenis.

Where applicable, the label states:

— the degree of hydration;

— the name and concentration of any excipient.

Pl i
: R **p
Abacavir Sulfate .k
* *
(Ph Eur monograph 2385} b
NH
3 N
/?\JI Y . H50,
=
HaN™ N7 N
s
OH
— ~2
CogHigN {2065 671 188062-50-2

Action and use
Nucleoside reverse transcriptase inhibitor; antviral (HIV).

Preparations
Abacavir Oral Solution

Abacavir Tablets
PhEw

DEFINITION
Bis[[(1 §,4R)~4-[2-amino-6-(cyclopropylamine)-¢H-purin-5-
i) cyclopent-2-enyl}methanol] sulfate.

Content
90.0 per cent 1o 101.0 per cent {anhydrous substance).

CHARACTERS

Appearance

White or almost white powder.

Solubility

Soluble in water, practically insofuble in ethanol
{96 per cent) and in methylene chloride,

IDENTIFICATION
A. Infrared absorption spectrophotomerry (2.2.24).

Comparison abacaviy sulfate CRS.
B. Enantiomeric purity (see Tests).

C. Solution § (see Tests) gives reaction (s} of sulfates
(2.3.0.

TESTS

Solution S

Dissolve 0.250 g in water R and dilute to 25.0 mL with the

same solvent.

Enantiomeric purity

Liquid chromarography (2.2.29),

Sofrion A Mix 0.5 mL of triflucroacetic acid R and 100 mL of

methanol R,

Solurion B Mix 30 volumes of methand! R, 30 volumes of

2-propanol R and 40 volumnes of heprane R.

Test sohuionr Dissolve 40 mg of the substance 1o be examined

in 30 mL of soluzion A. Sonicate until dissolution is

complete. Add 30 mL of Z-propanal R and dilute o

100.0 ml. with heprane R.

Reference solurion (@) Dissolve 2 mg of abacavir for system

sttirabiliy CRS {containing impurities A and D) in 1.5 mL. of ;

solution A. Sonicate untl dissolution is complete.

Add 1.5 mL of Z-propano! R and dilute to 5.0 mL with

heprane R. -

Reference solution (&) Dilute 1.0 mL of the test solution to

100.0 mL with solution B. Dilute 1.0 mL of this solution to:

10.0 mL with solution B.

Coligna:

— sizge: I = 0.25 m, © = 4.6 mm; .

— stationary phase: amylose derivarive of silica gel for chiral
separation R (10 pm});

— temperature: 30 °C.,

Mobile phase:

— mobfle phase A: diethylaming R, Z-propanol R, heprane R
{0.1:15:85 ViVIV);

— mobile phase B: heprane R, Z-prapanol R (50:50 VIV);

Time Mobile phase A Mobile phase B
{min) (per ceat V/V) {per cent ¥/V)
0-25 160 0
25.127 1) -+0 ¢+ 100

27 -37 0 100

Flow rate 1.0 mU/min,

Derection Spectrophotometer at 286 aum.

Infection 20 pL.

Identificarion of impuriries Use the chromatogram supplied
with abacavir for system suttability CRS and the chromatogram
ohtained with reference solutien (a) to identify the peaks due
to irnpurities A and D,

Relative retention With reference 1o sbacavir (retention

time = about 17 min): impurity D = about 0.8;

impurity A = about 0.9,
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System suitabilin: reference solution (a):

— resolution: minimem 1.5 berween the peaks due 1o
impuniies D and A; minimum 1.5 berween the peaks due
to impurity A and abacavir.

Linin:

-— fpurity A: not more than 3 times the ares of the
prncipal peak in the chromatogram obrained with
reference solution (b) (0.3 per ceat),

Related substances

Liquid chromatogeaphy (2.2.29). Prepare the solutions
ummediately before use and transfor them 1o low-adsorption, tnerr
glass vials,

Test salurion Dissolve 25 mg of the substance 1o be examined

in warer R and dilute to 100.0 mL with the same solvent.

Soricate untif dissolution is complete.

Reference solution (a) Dissolve 2.5 mg of abacavir Jor peak

tdentification CRS {containing impurities B and D) in

10.0 mL of water B,

Reference solurion () Dilute 1.0 mL of the test solution to

100.0 mL with warer R. Dilute 1.0 mL of this solution to

10.0 mL with water B,

Colwmm,

— Size: [=0.15 m, @ = 3.9 mum;

-~ staionary phase; end-capped octadecylsiil silica gel for
chromarography R (5 pm);

— temperature: 30 °C.

Mobile phase:

= mabile phase A: dilute 0.5 mL. of wrifluoreaceric acid R in
1000 mL of warer R;

— wmobile phase B: warer R, methans! R (15:85 Iy

Time Mobile phase A Mobile phase B
(min} {per cent ¥/V) {per cent V/Y)
0-5 a5 5

5-15 8570 530

25 - 40 7¢ - 10 3030

Flow rate 1.0 mL/min,

Detection Spectrophotometer at 254 nm.

Tnjecrion 20 L,

{dentification of fmpuritizs Use the chromatogram supplied

with abacavir for peak idemtificarion CRS #nd the

chromatogram obtsined with reference solution (a) to

idenrify the peaks due to impurides B and D,

Relative recention With reference to abacavir {retenzion

time = about 22 min}: impurity D = about 1.04;

impurity B = abour 1.3.

Systent suizability: reference solution (a):

— peak-ro~valley ratio: minimum 3.0, where H, = height
above the baseline of the peak due to impurity D and
H, = height above the baseline of the Jowest poinz of the
curve separating this peak from rhe peak due to abacavir.

Linties:

— impurity B: not more than twice the area of the principal
peak in the chromatogram obtained with reference
solution (b) (0.2 per cent);

— unspecified impurites: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solurion (b) (0.10 per cenr);

= total; not more than 5 times the area of the principal peak
in the chromarogram obtained with reference solubon {b)
{0.5 per cent);

— disregard limir: 0.5 times the area of the principal peak in
the chromatogram obiained with reference solution (h)
(0.05 per cenr).

Heavy metals (2.4.8)

Maximum 20 ppm.

12 mL of solution § complies with test A. Prepare the

reference solution using 2 mL of lead standard solurion

(1 ppm Pb) R.

Water (2.5.32)

Maximum 0.5 per cent, determined on 60.0 mg,

Sulfated ash (2.4,74)
Maximum 0.2 per cent, determined on 1.0 £

ASSAY

Dissolve 0,300 g in 50 mL of warer R, Titrate with 0.7 M
sodiumt hydroxide, derermining the end-point
potentiomewically (2.2, 20).

I mL of 0.1 M sodiym hydroxide is equivalent to 33.54 mg of
CapH 3N 12068,

IMPURITIES

Specified impurities: A, B.

Other deteciable fmpuritizs (the following substances would, if
present at & sufficient level, be detecred by one or other of
the tests in the monograph. They are limited by the general
acceprance criterion for other/unspecified impurities and/or
by the general monograph Substances for phanmacewical use
(2034). It is therefore nog necessary to identify these
impurities for demonstration of compliance. See also 5.10,
Conral of impurities in substances for pharmacenrical wsey: G, D,

"NH
N)\/[N
>
H;N)%N N
H,.. .H
oton

A [Q R,4S}-4-[2—nmin0-6—(cyciopmpy!ammu)-QH-purin-Q—
yllcyclopent-2-enylimethznol,

NH
Nﬁw
>
i-tzN/l%N N N
B H
D(__/D\H\\rm

Hy
|
N .M

£

M,

B. 6-(cyclopropylamina)-9-[(1 R,48)-4-[[(2,5-dizmino-6-
chloropyrimidin-4-yl)oxy]methyl] cyclopent-2-enyl] -0 H-
purine-2-amine,

C. [(154R)-4-(2, 6-diamino-9H-purin-9-yl)cyclopent-2-
enylfmethanal,
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AN

NH
N

N/'
L
HNT N7 N
oH

D. [{1R,4R)-4-[2-amino-6-{cyclopropylamino)-8 H-purin-9-
yl]eyclopene-2-enyl]methanol,

A

NH

Y

HaN

E. [{1R,35)-3-[2-amino-6-(cycloprapylamine)}-9.H-purin-9-
viJcyclopentyl]methanol,

NH
NF H
>
HZN/I%N N
H—D’H O _CH,
o

F. 6-(cyclopropylamino)-9-[(1R,48)-4-[[(1,1-

dimethylethyl) oxy]methyl] cyclopent-2-enylj-9 H-purine-2-
amine.

FPh Eur

** %

Acacia
(Ph. Eur, monograph 0307)

*
L

gk

Action and use

Bulk-forming laxative; excipient.

When Powdered Acacia is prescribed or demanded, material
complying with the requirements below with the exception of
Identification test A shall be dispensed or supplied.

Ph Ewr

DEFINITION

Air-hardened, gummy exudate flowing naturally from or
obtained by incision of the wunk and branches of Acacia
senegal 1. Willdenow, other species of Acacia of African
origin and Acacfa seyal Del,

CHARACTERS

Acacia is almost completely bur very slowly soluble, after
about 2 b, in twice its mass of water leaving only a very small
residue of vegetable particles; the liquid obiained is colourless
or yellowish, dense, viscous, adhesive, ranslucent and weakly
acid to biue litmus paper. Acacia is practically insoluble in
ethanol (96 per cent).

IDENTIFICATION

A. Acacia occurs as yellowish-white, yellow or pale amber,
sometimes with a pinkish tint, friable, opaque, spheroidal,
oval or reniform pieces (tears) of a diameter from about

1-3 em, frequently with a cracked surface, easily broken into
irregular, whitish or slightly yellowish angular fragments with
conchoidal fracture and a glassy and ransparent appearance.
In the centre of an unbroken tear there is sometimes a small
cavity.

B. Reduce to o powder (355) (2.9.12). The powder is white
or yelfowish-white. Examine under 2 microscope using a

50 per cent P/V solution of ghycero! R. The powder shows the
following diagnostic characters: angular, irregular, colourless,
transparent fragments. Only waces of starch or vegerable
tissues are visible. No strarified membrane is apparent.

C. Examine the chromatograms obtained in the test for
glucese and fructose.

Reetlrs The chromatogram obtained with the test solution
shows 3 zones due to galacrose, arabinose and rhamnose.
No other impertant zones are visible, particularly in the
upper part of the chromatograrm.,

D. Dissolve 1 g of the powdered herbal drug (355) (2.9.12)
in 2 mL of water R by sdming frequently for 2 h. Add 2 mL.
of ethanol (96 per cemt) R, After shaking, a white, gelatinous
mucilage is formed which becomes fluid on adding 10 mL of
warter R.

TESTS

Solution S

Dissolve 3.0 g of the powdered herbal drug (355) (2.9.12} in
25 mL of water R by stirring for 30 min, Allow to stand for
30 min and dilute to 30 ml. with warer R.

Insoluble matter

Maximum 0.5 per cent. ;

To 5.0 g of the powdered herbat drug (355) (2.9.12) add
100 mL of warer R and 14 mL of difure hydrochlonc acid R,
boil gently for 15 min, shaking frequently and filter while hot
through a tared sintered-glass filter (2.1.2). Wash with hat
water R and dry at 100-105 °C. The residue weighs a
maximum of 25 mg.

Glucose and fructose

Thin-layer ¢hromatography (2.2.27).

Test soluzion To 0.100 g of the powdered herbal drug (355
(2.9.12) in a thick-walled cenmifuge tube add 2 mL of a
100 g/L selution of miffuoroacenic acid R, shake vigorously to
dissolve the forming gel, stopper the tube and heat the
mixture at 120 °C for 1 h. Cenmifuge the hydrolysate,
transfer the clear supernatant carefully into a 50 mL. flask,
add 10 mL of warer R and evaporate the solution to dryness
under reduced pressure. To the resulting clear film add

0.1 mL of water R and 0.9 mL of methanol R. Centrifuge 1o
separate the amorphous precipitate. Dilute the supematant, if
necessary, to I mL with methane! R.

Reference solution Dissolve 10 mg of arabinose R, 10 mg of
galactose R, 10 mg of glucose R, 10 mg of rhamnose R and

10 mg of xylose R in 1 mL of water R and dilute to 10 mL
with methanol R.

Plate TLC silica gel plate R.

Mobile phase 16 g/L solution of sodium difydrogen phosphate R,
butanol By acetone R (10:40:50 VIVIV).

Applicarion 10 plL, as bands.
Development 4 Over a path of 10 cm.
Drying A In a current of warm air for a few minutes.

Development B Over a path of 15 cm using the same mabile
phase.
Drying B At 110 °C for 10 min.
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Detection Spray with andsaldeiyde solurion R and heat at

110 *C for 10 min.

Results The chromarogram obrained with the reference
solution shows 5 clearly separated caloured zones due o
galactose (greyish-green or green), glucose (grey), arabinose
(vellowish-green), xylose (greenish-grey or yellowish-grey)
and thamnose (vellowish-green), in order of increasing Ry
value. The chromatogram obtained with the test solution
shows no grey zone and no greyish-green zone berween the
zones corresponding to galactose and arabinose in the
chromatogram obtzined with the reference soluzion.

Starch, dextrin and agar

To 10 mL, of selution § previously boiled and cooled add
0.1 mL of 0.05 M fodine, No blue or reddish-brown colour
develops.

Sterculia pum

A. Place 0.2 g of the powdered herbal drug (3353) (2.2.12) in
a 10 mL ground-glass-stoppered cylinder graduated in

0.1 mL. Add 10 mL of ethano! (50 per cent VIV} R and
shake. Any gel formed occupies & mavimum of 1.5 mL.

B. To 1.0 g of the powdered herhal drug (355} (2.9.12) add
100 mL of water R and shake. Add 0.1 mL of methyl red
solution R. Not more than 5.0 mL of 6.01 M sedivom hydroxids
is required to change the colour of the indicator,

Tannins

To 10 mL of solution § add 0.1 mL of Sferric chioridz

solution R1. A gelatinoys precipitate is formed, but neither the
precipitate nor the Jiquid are dark blue,

Tragacanth

Examine the chromatograms obrained in the test for glucose
and fructose,

Results The chromatogram obrained with the rest salution
shows no greenish-grey or yellowish-grey zone corresponding
to the zone of xylose in the chrematogram obtained with the
reference solution.

Loss on drying (2.2.3D

Maximum 15.0 per cent, determined on 1.000 g of the
powdered herbal drug (355) (2.9.12) by drying in an oven at
105 °C,

Total ash (2.4.16)
Maximum 4.0 per cent.

Microbial contamination
TAMC: acceptance criterion 10* CFU/g (2.6 12,

TYMC: acceptance criterion 102 CFUg (2.6 12).
Absence of Escherichia coli (2.6.1 .
Absence of Salmonelia (2.6, 13).

FUNCTIONALITY-RELATED CHARACTERISTICS
This section provides information on characteristics that are
recognised as being refevant control parameters for one or more
Juncttons of the substance swhen wsed as an excipient (ee chaprer
3.13). This section is a non-mandarory part of the monogragh
and it is not necessary 1o verify the characteristics 1o demaonstrare
eampliance, Control of thesz characteristics can howezer connribure
1o the quality of a medicinal producr by improving the consfstency
of the manufacauring process and the Dberformance of the medicinal
product during use. Where conrol methods are cited, they are
recognised as being suitable for the purpose, but orher methods can
also be used. Wherever results for a particular characreristic are
reported, the control method nust be indicared,

The following characieristic may be relevant for acacia used asa
viicostty-increasing agenr andlor suspending agent in agueous
Ppreparations,

Apparent viscosity

Determine the dynamic viscosity using a capillary viscometer
{2.2.9) or a rotating viscometer {22.10) ona 100 g/
solution of acecia (dried substance).

P Eur
Spray-dried Acacia 2
(Pl Eur monagraph 0308) Tean®
P Etr
DEFINITION
Spray-dried acacia is obezined from  solution of acacia.
CHARACTERS

It dissolves complerely and rapidly, after about 20 min, in
twice its mass of water. The liquid obeained is colourless ar
yellowish, dense, viscous, adhesive, translucent and weakly
acid to blue litnus paper. Spray-dried zcacia is practically
insoluble in ethanol (96 per cent).

IDENTIFICATION

A, Examined under a MicIoscope, in erhanol (96 per cent) R,
the powder is seen to consist predominantly of spheroidal
particles about 4-40 pm in diameter, with 2 central caviry
containing 1 or several ais-bubbles; a few minute far
fragments are present. Only traces of starch granules are
visible. No vegetable ti‘séue is seen.

B. Examine the chromatograms obtained in the test for
glucose and fructose,

Results The chromatogram obrained wich the rest solution
shows 3 zones due to galactose, arabinose and rhamnose,
No other important zones are visible, particularly in the
upper part of the chromatogram.

C. Dissalve 1 g of the drug to be examined in 2 ml of
swater R by stirring frequently for 20 min. Add 2 ml, af
ethanol (96 per cent) R. After shaking a white gelatinous
mucilage is formed which becomes fluid on adding 10 mL of
warer R,

TESTS

Solution S

Dissolve 3.0 g of the drug to be examined in 25 mL of
arer R by stireing for 10 min. Allow to stand for 20 min and
dilute 10 30 mL with warer R

Glucose and fructose

Thin-layer chromatography (2.2.27).

Test solurion Fo 0.100 g in 2 thick-walled centrifuge tube add
2 ml of a 100 g/L solution of mifluoreaceric acid R, shake
vigorously to dissolve the forming gel, stopper the tube and
hear the mixture ar 120 °C for 1 h. Cenurifuge the
hydrolysate, transfer the clear supernatant carefully into a

50 mL flask, add 10 mi. of warer R and evaporate to dryness
under reduced pressire, To the resulting clear fitm add

0.1 mL of water R and 0.9 mL of methano! R, Cenrrifuge o
Separate the amorphous precipitate. Dilute the Supernatant, if
necessary, to 1 ml. with methanal R,

Reference solurion Dissolve 10 mg of arabingse R, 10 mg of
galactose R, 10 mg of glucose R, 10 mg of rhammnose R and

10 mg of xylose R in 1 mL of water R and dilute to 10 mL
with methanol R,

Plate TLC silica gel plare R.

Mobile phase 16 g/L solution of sodium difydrogen phosphare R,
buzanol R, acetone R (10:40:50 Viviv).
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Application 10 pL as bands,

Developnienr A Over a path of 10 cm.

Drying A In a current of warmn air for a few minutes.
Development B Over a path of 15 cm using the same mobile
phase.

Drying B At 110 *C for 10 min,

D:ztection Spray with anisaldehyde solution R and hear at

110 “C for 10 min.

Results The chromatogram obrained with the reference
solution shows 5 clearly separated coloured zones due o
galactose (greyish-green or green), glucose (grey), srabinose
(yellowish-green), xylose (greenish-grey or yellowish-grey)
and rhamnose (yellowish-green), in order of increasing
Rpvalue, The chromatogram obeained with the test solution
shows no grey zone and no greyish-green zone between the
zones corresponding to galactose and arebinose in the
chromatogram obiained with the reference solution.

Starch, dexwrin and agar

To 10 mL of soluzion S previously bailed and cooled add
0.1 mL of 6.05 A fodine. No blue or reddish-brown colour
develops.

Sterculia gum

A. Place 0.2 g in a 10 mL ground-glass-stoppered cylinder
graduared in 0.1 mL. Add 10 mL of athano!

(60 per cent ¥1V) R and shake, Any gel formed occupies not
more than 1.5 mL.

B. To 1.0 g add 100 mL of warer R and shake. Add 0.1 mL.
of methyl red solution R. Not more than 5.0 mL of

0.01 M sodium hydroxide is required to change the colour of
the indicator.

Tannins

To 10 mL of solution 8 add 9.1 mL of ferric chloride

solurion RI. A gelatinous precipitate is formed, but neither the
precipitate nor the liquid shows a dark blue colour.

Tragacanth

Exarnine the chromatograms obtained in the test for Glucose
and fructose,

Resules The chromarogram obtained with the test solution
shows no greenish-grey or yellowish-grey zone corresponding
to the zone of xylose in the chromatogram obrained with the
reference solution,

Loss on drying (2.2.32)
Maximum 10.0 per cent, determined on 1.000 g by drying in
an oven at 103 °C,

Fotal ash (2.4.16)
Maximum 4.0 per cent,

Microbial contamination
TAMC: acceptance criterion 10% CFUjg (2.6.12).

TYMC: acceptance criterion 10° CFU/g (2.6.12).
Absence of Escherichia coli {2.6.13).
Absence of Salmonella (2.6.13).

FUNCTIONALITY-RELATED CHARACTERISTICS
This section provides information on characieristics that are
recognised as being relevant contral parameters for one or more
Sunctions of the substance when wsed as an excipient (see chapter
5.15). This secrion is a non-mandaary part of the monegragh
and it is net necessary lo verfy the characteriseics to demonstrare
compliance. Control of these characteristics can however conmribute
20 the quality of a medicinal product by improving the consistency
of the manufacruring process and the performance of the medicinal
product during use. Where control methods are cited, they are
recognised as being suitable for the purpose, buz other methods can

also be used. Wherever results for a particular characrerisic are
reported, the contol method niust be indicared.

The follozuing characieristic may be relevant for spray-dried acacia
used a5 a viscosipy-fncreasing agent andfor suspending agent in
agueoHs preparations.

Apparent viscosity

Determine the dynamic viscosity using 2 capillary viscometer
(2.2.9) or a rotating viscometer (2.2.7/0) on a 100 g/L
solution of spray-dried acacia (dried substance).

Ph Eur
. o *x
Acamprosate Calcium o
F *
(Ph Eur monograph 1585) Fa
H .
oo H;C\"/N\/\/SD,
o]
2
CH3pCalN2058- 4005 77337-73-6

Action and use
Treatment, of alcoholism,
Fh Eur

DEFINITION
Calcium bis13-(acewiaminp)propane-l-sulfomte].

Content
98.0 per cent to 102.0 per cent (dried substance).

CHARACTERS

Appearance

White or almost white powder,

Solubifity

Freely soluble in warer, practically insoluble in ethanol
{96 per cent) and in methylene chloride.

IDENTIFICATION

A. Infrared absorption spectrophotemeny {2.2.24).
Comparison Ph. Eur. reference spectruni of acamprosate calciwm.
B. It gives reaction (z) of calcum (2.3.7).

TESTS

Solution §

Dissolve 5.0 g in carbon dioxide-free water R and dilute to
100 mi with the same solvent.

Appearance of solution
Soludon § is clear (2.2.1) and colourless (2.2.2, Method II).

pH (2.2.3)

5.5 to 7.0 for soludon S.

Impuriry A

Liguid chromarography (2.2.29).

Test solution Dissolve 0:40 g of the substance 1o be examined
in distifled warer R and dilute to 20.0 mL with the same
salvent, Dilute 10.0 mL of this solution to 100.0 mL with
borate buffer solution pH 10.4 R. Place 3.0 mL of the solution
obtained in a 25 mL ground-glass-stoppered tube.

Add 0,15 mL of a freshly prepared 5 g/L solution of
Auorescamine R in aceronitrile R, Shake immediarely and
vigorously for 30 s. Place in a water-bath ar 50 °C for

30 min. Cool under a stream of cold warer. Cenrrifuge and
filter the supernatant through a suitable membrane filter
(nominal pore size 0.45 umy), 25 mm in diamerer.
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Reference solurion Dissolve 50 mg of acamprosare

impurity A CRS in distilled water R znd dilute to 200.0 mi

with the same solvent. Dilute 0.4 mL of the solution o

100.0 mL. with borate buffer solution pH 10.4 R, Treat 3.0 mL

of this solution in the same way as the test salution

Coltnm:

— size: 1= 0.15m, @ = 4.6 mta;

~— stationary phase; spherical oceadecybsilyl sifica gel for
chromarography R (5 pm) with a specific surface area of
170 m*g and 2 pore size of 12 nm.

Mobilz phase acetonitrile R, methanol R, 0.1 M phosphare buffer

solution pH 6.5 R (10:10:80 V/i7E),

Floze rarz 1 mL/min.

Detecrion Specirophotorneter at 261 nm.

Injection 20 pL.

Run time 6 times the rezention time of impurity A

Reremion times Fluorescamine = abour 4 min;

impurity A = about 8 min; aczmprosate is not detected by

this sysem.

Linits:

— impurity A: not more than the area of the corresponding
peak in the chromarogram obtained with the reference
salution (0.05 per cent).

Heavy metals (2.4.8)

Maximum 10 ppm.

Dissolve 2.0 g in distifled warer R and dilute to 20 ml with
the same solvent, 12 L of the solution complies with test A,
Prepare the reference solution using 10 mL of lead standard
solution (1 ppm Ph) R.

Loss on drying (2.2.32)
Maximum 0.4 per cent, determined on 1.000 g by drying in
an oven at 105 °C,

ASSAY

To 4 g of carton-exchange resin R (75-150 pm} add 20 mL of
distifled warer R and stir magnetically for 10 min, Introduce
this suspension into a glass column, 45 cm long and 2.2 cm
in internal diameter, equipped with a polytetrafluoroethylene
flow cap covered by a glass-wool plug. Aflow a few millilitres
of this solution o flow, then place a plug of glass wool aver
the resin. Pass 50 mL of 1 M hydrochloric acid through the
column. The pH of the eluate is close to 1. Wash with

3 quantities, each of 200 ml., of disnfled water R to obizin an
eluate at pH 6. Dissolve 0.100 g of the substance to be
examined in 15 mL of distilled water R. Pass through the
column and wash with 3 quantities, each of 25 ml, of
distilled water R, collecting the eluate. Allow to elute until an
eluate at pH 6 is obtained. Tinate the soludon obrained with
0.1 M soditon hydroxide, determining the end-point
patentomerrically (2.2.20).

I mL of 0.1 M sodiwm hydroxide correspends to 20,02 mg of
CmHggC&I‘nggSg.

IMPURITIES
Wl o~ SO:H

A. 3-aminopropane-1-sulfonic acid {homotaurine).
Ph B

Acarbose o

*
e

* o

(Pl Eur monograph 2089}

HO HO HO
GHj
J o o o
@ OH OH aH aH
HO ¥ N o o
oH OH OH OH

CasHy3NO g 646 56180-94-0

Action and use
Alpha-glucosidase inhibitor; treatment of diabetes mellitus,

P B

DEFINITION
0-4,6-Dideoxy-4-[[(15,4R,55,65)-4,5, G-trihydeoxy-3-
(hydmxyrnethy])cyclohex—z-enyljamino]—a-n-giucopyranusyl—
(1~4)~0-g-p-glucepyranosyl-(1 —+4)-p-glucopyranose, which
is produced by certain seraing of Actinoplanes utahensis.

Content
95.0 per cent to 102.0 per cen: (anhydrous subsiance),

CHARACTERS

Appearancs

White or yellowish, amorphous powder, kygroscopic.
Solubility

Very soluble in water, soluble in methanol, practicaily
inscluble in methylene chloride.

IDENTIFICATION

A. Infrared absorption spectrophototnetry (2.2, 24).
Comparison acarbose for identification CRS,

B. Examine the chromatograms obtained in the assay.
Regudss The principal peak in the chromatogram obtained
with the test solurion is similar in retention time and size to
the principal peak in the chromarogram obrained wich
reference solution (a).

TESTS

Solution S

Dissolve 1.00 g in carbon dioxide-free water R and dilute to
20.0 mL with the seme solvent.

pH (2.2.3)

5.5 10 7.5 for solution S.

Specific optical rotation 227

+ 168 to + 183 (anhydrous substance).

Dijute 2.0 mL of sclution S to 10.0 mL with twarer R.
Absorbance (2.2.25)

Maximum 0.15 at 425 nm for solution S,

Related substances

Liguid chromarogriphy (2.2.29).

Test salution Dissolve 0.200 g of the substance 1o be
examined in water R and dilute to 10,0 ml. with the same
solvent.

Reference solution (@) Dissulve the contents of 2 vial of
acarbose CRS in 5.0 mL of wazer R,

Reference solurion (B} Dissolve the contents of a vial of
acarbose for peak identification GRS (acarbose containing
impurides A, B, C, D, E, F, G and H) in | mL of warer R,
Reference solution (¢} Diluee 1.0 mL of the est solurion 1o
100.0 mL with warer R,
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Colunn:

— size: [ = (.25 m, @ = 4 mm,

— stationary phase: aminopropylsityl silica gel for
chromatography R (5 pm),

— tamperaaire: 35 °C.

Mobile phase Mix 750 volumes of aceronitrile RT and

250 volumes of a solution containing 0.60 g/L. of potassitm

dilvdrogen phosphate R and 0.35 g/L of disedfum hydrogen

phosphate diftydrate R.

Flow rare 2,0 mL/min.

Datecrion Spectrophotometer at 210 nm,

hijection 10 pL of the test solution and reference solutions (b)

and {c).

Run time 2.5 times the retention time of acarbose.

Identificarion of fmpurities Use the chromatogram supplied

with acarbose for peak identificarion CRS and the

chromatogram obtained with reference solution (b} 10

identify the peaks due o impurities A, B, G, D, E, F, G

and H.

Relative retention With reference to acarbose (retention

time = about 16 min): impurity D = abour 0.5;

impurity H = about 0.6; impurity B = about 0.8;

impurity A = about 0.9; impurity C = abour 1.2;

impurity E = abour 1.7; impurity F = about 1.9;

impurity G = about 2.2,

System suitability: reference solution {b):

~ peak-to-palley rario: minimum 1.2, where H,, = height
above the baseline of the peak due to impurity A and
H, = height above the baseline of the Jowest point of the
curve separating this peak from the peak due to acarbose,

— the chromartogram obtained is similar o the
chromatogram supplied with acarbose for peak
tdentification CRS.

Limizs:

e correction factors: for the calculation of contents, multiply
the peak areas of the following impurities by the
comresponding correction factor: impurity B = 0.63;
impurity D = 0.75; impwrity E = 1.25;
impurity ¥ = 1.25; impurity G = 1.25;

— impurity A: not more than 0.6 times the arez of the
principal peak in the chromatogram obtained with
reference solution (c) (0.6 per cent);

— impurity B: not more than 0.5 times the area of the
principal peak in the chromarogram obtained with
reference solution (c) (0.5 per cent);

— fmpurity G tiot more than 1.5 times the area of the
principal peak in the chromarogram obrained with
reference soludon (c) (1.5 per cent);

— impuriey D¢ not more than the area of the principal peak
in the chromatogram obtained with reference solutien {c)
(1.0 per cent);

— impurity E: not more than 0.2 times the area of the
principal peak in the chromatogram obrained with
reference solution {¢) {0.2 per cent);

— impuriries F, G: for each impurity, not more than
0.3 tmes the area of the principal peak in the
chromatogram obrairted with reference soluzion {c)
{0.3 per cent);

— fmpurity H: not more than 0.2 times the arez of the
principal peak in the chromarogram obrained with
reference soluton (c) (0.2 per cent);

— any other impurities; for each impurity, not more then
0.2 times the area of the principal peak in the
chromatogram obtained with reference solution (c}
(0.2 per cent);

— rotal: not more than 3 times the area of the principal peak
in the chromatogram obtained with reference solution (c}
(3.0 per cent);

— disregard Iimir: 0.1 times the area of the prncipal peak in
the chromarogram obtained with reference solution (c}
(0.1 per cent).

Heavy metals (2.4.8)

Maximum 20 ppm.

Dissoive 1.5 g in water R and dilute 10 15 mL with the same

solvent. If the solution is not clear, camry out prefiltration and

use the filirate. 10 mL complies with litait test E. Prepare the
reference solution using 20 mL of lead standard solution

(1 ppm Pb) R.

Water (2,5.12)

Maximurn 4.0 per cent, determined on 0.300 g.

Sulfated ash (2.4.149
Maximum 0.2 per cent, determined on 1.0 g.

ASSAY
Liquid chromatography (2.2.29) as described in the test for
related substances with the following maodification,

Injection Test solution and reference solution (a).

Calculate the percentage content of CasHy3NO, 5 from the
areas of the peaks and the declared content of acarbase CRS.
STORAGE

In an sirtight container.

IMPURITIES
Specified impurities A, B, C, D, E, F, G H

: G oH
HO HO HO
CH; HO OH
0 o]
ENNLE
HO N o] o]
GH oH OH

A, O-4,6-dideoxy-4-[[(15,4R,55,65)-4,5,6-mrikydroxy-3-

(hydroxymethyl)cyclohex-2-enyliamine]-p-glucopyranosyl- =

(1~+4)-O-zz-p-ghucopyranosyl-{1 - 4)-p-arabing-hex-2-
ulopyranose,

HG HO HO
CH,
o] s} OH
ENENENES
HO e ﬁ o Q
OH QH OH OH

B. (1R.4R,58,6K)-4,3,6-mihydroxy-2-(hydroxymethyl)
cyclohex-2-enyl 4-0-[4,6-dideoxy-4-
[[(15,4R,55,65)-4,5,6-trihydroxy-3-(hydroxymethyl)cyclohex-
2-enyl)amino]--p-glucopyranosyl]-a-o-glucopyranoside,

HO

OH

’ ’ HO
HO HO o#
CH,
o o
@ oH OH
HO ¥ N o 0
aH OH oH

C. e-p-glugopyranosyl 4-0-[4,6-dideoxy-4-[](15,4R,55,6.5)-
4,5,6-rrihydroxy-3-(hydroxymethyl)cyclohex-2-enyllamino]-a-
p-glucopyranosyl]-a-p-glucopyranoside,
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HO oHy HD\}
o] o]
@ o1 oH  SemoH
HO ¥ N 0
OH H OH OH
D. 4-0-[4,6-dideoxy-4-[[{15,4R,55,65)-4,3,6-wihydroxy-3-

{hydroxymethyl)cyclohex-2-enyl]amino] -z-p-glucopyranosyl) -
D-glucopyranose,

G OH
HO HO Ko HO
CH, HO OH
o] e] o}
@ OH OH OH
y |
HO N o o] 0
OH oH OH CH
E. 0-4,6-dideaxy-4-[[(15,4R,55,65)-4,5,6-trihydroxy-3-
{hydroxymethyljcyclohex-2-enyl]amine}-2-p-ghicopyranosyl-
{1—4)-0-2-p-glucopyranosyl-(1—4)-O-z-p-glucopyranosyl-

(1—>4)-p-grabino-hex-2-ulepyranose (4-O-2-acarbosyl-o-
fructopyrarose},

HO HO HO HO
CH;
o o v] a
@ oH OH OH OH OH

HO N o o o]

OH OH OH OH OH
F. 0-4,6-dideoxy-4-[[(15,4R,58,65)-4,5,6-trihydroxy-3-
(hydroxymeLhyl)cyclohex—Z-enyl]aminn]-:;—o—glucopyranosyi-

(1~+4)-O-z-p-glucopyranasyl-(1 — 4)-O-z-p-glucopyranosyl-
{I—+4)-p-glucopyranose (4-O-u-zcarbosyl-p-glucopyranose),

HO
0
oH
HO
HO cH, MG HO OH
o 0 c
@ oM aH oH
HO H [s] o] o
OH OH OH OH
G. w-n-giucopyranosyl O-4,6-dideoxy-4-[[(15,4R,55.68)-
4,5,6-tzihydroxy-3-(hydroxymethyl)cyclohex-2-enyl] aminoj-«-

b-glucopyranosyl-(1 —4)-O-g-b-glucopyranosyl-(1 —4)«O-z-p-
glucopyranoside (z-p-ghucopyranosyl a-acarboside),

HO - o, MO
0 Qo Q
6 OH OH CH oH
HO  Semreef N o 0
QH CH aH OH
H. 0-4,6-dideoxy-4-[[(15,4R,55,65)-4,5,6-tihydroxy-3-
(hydmxymethyl)cyclohex—Z-enyi]amino]-a-n—g]ucopyranosy[—
(1-4)-0-6-deoxy-a-p-glucopyranosyl-(1 - 4)-p-

glucopyranose.
Fh ey

M LR
Acebutolel Hydrochloride Xt
*, &
(Ph Eur monograph 0871) b
O, CHs
H, OH y
O
Hac/\)LN CH;
H and enanliomer
CigHasCINLO, 372.9 34381-68-5

Action and use
Beta-adrenoceptor antagonist.
Preparations

Accburtolol Capsules
Acebutolol Tablets

Eh Evr
DEFINITION

N-[3-Acetyl-4-[(2RS)-2-hydroxy-3-[(1 -methylethyl)amino}
propoxy]phenyljburanamide hydrochloride.

Content

99.0 per cent 1o 101.0 per cent (dried substance),
CHARACTERS

Appearance

White or almast whitey crystalline powder.

Sclubility ‘

Freely soluble in water and in ethanol (96 per cent), very
slighdy scluble in acerone and in methylene chicride,

mp

Abour 143 °C.

IDENTIFICATION

First idenrification B, D.

Second identification 4, G, D.

A. Ulrravioler and visible absorption spectrophotomertry
(2.2.23).

Test selurion Dissolve 20.0 mg in a 0.1 per cent /1 solution
of hydrechioric acid R and dilute to 100.0 mL with the sarne
acid solution. Dilute 5.0 mL of this sclution to 100.0 mL
with a 0.1 per cent M7 solution of hydrochiovic acid R.
Specrral range 220-350 nm,

Absorption maximea At 233 nm and 322 nm.

Specific absorbance at the absorprion maximum 555 to 605 at
233 nm.

B. Infrared absorption spectrophotometry (2.2.24).
Preparation Dises,

Comparison acebutolol hydrochloride CRS.

C. Thin-layer chromatography (2.2.27).

Test soluzion Dissolve 20 mg of the substance 1o be examined
in methanol R and ditute to 20 mL with the same solvent.
Reference solution () Dissolve 20 mg of aceburolol
hydrochloride CRS in methanol R and dilute to 20 mL with the
same solvent.

Reference solurion (B) Dissolve 20 mg of pindolsl CRS in
methanol R and dilute to 20 mL with the same solvent.

To 1 mL of this solution add 1 mL of reference solution (z).
Plare TLC silica gel Fass plate R.

Mabile phase perchloric acid R, methanol R, water R
(5:395:600 VATP).
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Applicarion 10 pL.

Developinenr Over 3/4 of the plare.

Drying In air,

Detecrion Examine in vltraviolet light ar 254 nm.

Sysrem suitability The chromatogram obtained with reference
solution (b) shows 2 clearly separated principal spots.

Results The principal spot in the chromatogram obtained with
the test solution is similar in position and size to the principal
spot in the chromatogram obrained with reference

solution (a).

D. It gives reaction (&} of chlorides (2.3.1).

TESTS

Appearance of solution

The solution is not more opalescent than reference
suspension II (2.2, I) and not more intensely coloured than
reference solution BY; (2.2.2, Method I5).

Dissolve 0.5 g in water R and dilute to 10 mL with the same
solvent.

pH (2.2.3)

5.010 7.0,

Dissolve 0.20 g in carbon dioxide-free water R and dilute to
20 mL with the same solvent.

Related substances
Liquid chromatography (2.2.29).
Test sofurion Dissolve 0.100 g of the substance o be
exarnined in mobile phase A and dilute to 50.0 mL with
mobile phase A.
Reference solution (a) Dissolve 20.0 mg of the substance to be
examined in mobile phase A and dilute to 100.0 mL with
mobile phase A. Dilute 0.5 mL of this solution to 50.0 mL
with mobile phase A.
Reference soluion (b) Dissolve the contents of a vial of
aceburelol impurity I CRS in 1.0 mL of mobile phase A.
Reference solution (¢) Mix 2.0 mL of refersnce solution (a)
and 1.0 mL of reference solution (b) and dilute to 10.0 mL
with mobile phase A.
Referenice solution (d) Dissolve 5.0 mg of aceburolof
inpurity C GRS in 10 mL of acetonioile R and dilute to
23.0 mL with mobile phase A. Dilute 0.5 mL of this solurion
to 50.0 mL with mobile phase A.
Reference solurion (¢) Dissolve 5.0 mg of aceburolol
inpurity B GRS in 10.0 mL of acetonitrile R and dilute ro
25.0 mL with mobile phase A, Dilute 1.0 mL of this solution
t0 50.0 mL with mobile phase A.
Colunun:
— size: { = 0,125 m, @ = 4 mm,
— stationary phase: end-capped octadecylsily! silica gel for
chromatography R (5 pmy),
— remperatine; 40 °C.
Maobile phase:
— mobile phase A: mix 2.0 mL of phosphoric acid R, and
3.0 mL of rdethylamine B and dilute to 1000 mL with
warer K;
— mobile phase B: mix equal volumes of aceronitrile R and
mobile phase A;

Time Mobile phase A Mobile phase B

{min} {per cent V/V} [per cent V/Vy

Q-2 98 2
2-305 9 <+ 10 2590
5-41 10 90

Flow rare 1,2 mb/min,

Detecrion Spectrophotometer at 240 nm.

Injection 235 L. )

Sysrem suitabiliny: reference solution (c):

~~ resolution: minimum 7.0 berween the peaks due to
impurity I and acebutelol.

Linzts:

— dmpwrity B: not more than the area of the principal peak
in the chromartogram obrained with reference solution (¢)
(0.2 per cent);

— ampurity C: not more than the area of the principal peak
in the chromatogram: obtained with reference solution (d}
{0.1 per cent);

— dmpuriry I not more than twice the area of the principal
peak in the chromatogram obtained with reference
solugion {(a) (0.2 per cent);

— any other impurity: for each impurity, not more than the
area of the principal peak in the chromatogram cbrained
with reference solution (a) (0.1 per cent);

— rotal: not more than 5 tmes the area of the principal peak
in the chromatogram obtained with reference solution (a)
(0.5 per cent);

— disregard i 0.5 times the area of the principal peak in
the chromatogram obtained with reference soludon (a)
{0.03 per cent).

Heavy metals (2,4.8)

Maximum 20 ppm.

Bissolve 0.50 g in 20.0 mL of water R, The solution

complies with test E. Prepare the reference solution by

difuting 10.0 mL of lead siandard soluzion (I ppm Pi) R 10

20.0 mL with warer R,

Loss on drying (2.2.32)

Maximum 0.5 per cent, determined on 1.000 g by drying in

an over at 105 °C for 3 h.

Sulfated ash (2.4.149
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY _
Dissolve 0.300 g in 50 mL of ethanol (96 per cemr) R and add
1 mL of 0.1 M hydrockloric acid. Carry cut a potentiometric
titration (2.2.20), using 0.1 M sodium hydroxide, Read the
volume added between the 2 points of inflexion.

1 mL of 0.1 M soditan hydroxide is equivalent to 37,29 mg of
C,sH,5CIN,O,.

STORAGE

Protecred from light.

IMPURITIES
Specified tmpurities: A, B, C, D, E,F, G, H, , K.

O, CH;
H,
s
o /&’ \/<CI} and gnantiomer
H.:c/\)l\ﬁ

A. N-[3-acetyl-4-[(2RS}-oxiran-2-
ylmethoxy]phenyl]butanamide,
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cOH
0\)\/ M CH,
\}/ and enantiomer
Ri, CHy

B.Ri = R2 = CO-CHj: N-[3-acetyl-4-[(2RS)-2-hydroxy-3-
((1-methylethyl)amino] propoxylphenyl)acetamide
{diacetolol),

D. Rt = H, R2 = CO-CHj;: 1-[5-amino-2-[(2RS}-2-
hydroxy-3-( l-methylethylamino]propoxylphenyl]etharone,
E. Rl = CO-CH,-CH,-CHj, R2 = H: N-[4-[(2RS)-2-
hydroxy-3-[¢ 1-methylethyl)amino]propoxy]phenyl]
butanamide,

I. Rl = CO-CH,-CH;, R2 = CO-CH; N-[3-aceryl-4-
[{ZRS)-2-hydroxy-3-[(l—methyiethyl)aminu]propoxy]
phenyl]propanamide,

K. Rl = R2 = CO-CH,-CH,-CHy: N-[3-butanoyl-4-
[{2R.S‘)—2-hydroxy—3—[{l-methyieﬂlyl)anﬁm]pmpoxy]
phenyl]butanamide,

O, _GH;
o}
HJC/\)l\ﬂ

C. N-(3-aceryb-4-hydroxyphenyl)butanamide,

) CH,
H OH
0 " R
o] \)\/ and enantiomer
HC/\/ILN
2 H

F.R= OH: N-[3-acetyl-4-[(2R5}-2,3-dihydroxypropoxy]
phenyl]butanarmide,

I R = NH-CH,-CH;; N-[3-acetyl-4-[{2RS)-3-(ethylamina)-
2-hydroxypropaxy]phenyllbutanamide,

HC. CH: o

O o \'/ OH ©
Jé/O\A\/N\)’\/O\é\
HN Nif
0)\/\{% H,c’\/l%o

G. N,N'~{[(1-methylethyl)irnino] bis[(2-hydroxypropane-1,3-
diyhoxy(3-aceryl-1,4-phenylene)]] dibutanamide (hiamine),

0. CH HC._ 0
3 OH '3
e
H NH
O)\/\CH H;C/\/KO

H. N,N'-{(2-hydroxypropane-1,3-diyl)bis [oxy(3-aceryl-1,4-
phenylene)]|diburanamide.

3

Pk Ew

* Ny
*

Aceclofenac ror
* *

(Ph Eur monggraph 128]) Fak

0. _.COH
Ly
NH
ci @/CI
CisH1sCLNO, 3542 89796-99-6

Action and use
Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.

P Eur

DEFINITION
[[[2—[(2,G-Dichloraphenyl)amino]pheny]]aceryl] oxylacetic
acid,

Content
9.0 per cent to 10!1.0 per cent (dried substance}.

CHARACTERS

Appearance

White or almost white, crystalline powder.

Solubility

Practically insoluble in water, freely soluble in acetone,
soluble in ethano! (96 per cent),

IDENTIFICATION

First identificarion B,

Second identificazion A, C.

A. Ultravioler and visible absorpeon spectrophotomety
(2.2.25).

Test selurion Dissolve 50.0 mg in methano! R and dilute to
100.0 mL with the same solvent. Dilute 2.0 mL of the
solution to 50.0 mL with methano! R,

Speczral range 220-370 nm.

Absorprion maximunr At 275 nm.

Specific absorbance at the absorption maximum 320 1w 350.

B. Infrared absorption spectrophotometry (2.2.24).
Comparisan: Ph, Eur. reference spectriom aof aceclofenac,

C. Dissolve about 10 mg in 10 mL, of ethana! (96 per cent) R.
To 1 mL of the solution, add 0.2 mL of a misrure, prepared
imnmediately before use, of equal volumes of a 6 g/L solution
of potassium ferricyanide R and 2 9 g/L, solution of Jeric
chloride R. Allow to stand protected from light for 5 min.
Add 3 mL of a 10.0 g/L solution of Aydrochloric acid R. Allow
to stand protected from light for 15 min. A blue colour
develops and a precipitate is formed.

TESTS

Related substances

Liguid chromatography (2:2.29). Prepare the soluzions
immediately before use.

Solvent mixture Mobile phase A, mobile phase B (30:70 Vith,
Tent solution Dissolve 50.0 mg of the substance to be
examined in the solvent mixture and dilute to 25.0 mL with
the solvent mixture.

Reference solution (a) Dissolve 21.6 mg of diclafenac

sodiunt CRS (impurity A) in the solvent mixture and difute ro
50.0 mL with the solvent mixture.

Reference solurion (B) Dilute 2.0 mi of the test solution 10
10.0 mL with the solvent mixcure.
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Reference solueion (¢) Mix 1.0 mL of reference sotution (a)
and 1.0 mL of reference sofution (B) and dilute 1o 100.0 mL
with the soivent mixture.

Reference solurion (d) Dissolve 4.0 mg of aceclofenac

tmpurity F GRS and 2.0 mg of aceclofenac fmpurity H CRS in
the solvent mixture, then dilute to 10.0 mL with the solvent
mixrure.

Reference sohaion (g} Mix 1.0 mL of reference solution (b)
and 1.0 mL of reference solution (d) and dilute to 100.0 mL
with the solvent mixture,

Reference selurion (f) Dissolve the contents of a vizl of
diclofenac impurity A4 CRS (aceclofenac impurity I) in 1.0 mL
of the solvent mixture, add 1.5 mL of the solvent mixture
and mix.

Reference solution (g) Dissolve 4 my of acedofenac for peak
identificazion CRS (containing impurities B, C, D, E and Q)
in 2,0 mL of the solvent mixture.

Colunti

— sze: I =0.25m, @ = 4.6 mmy;

— stationary phass: spherical end-capped octadecylsilyl silica gel
Jor chramazography R (5 um} with a pare size of 10 nm
and a carbon loading of 19 per ceng

-~ emperatre: 40 °C,

Mobile phase:

— mubile phase A: 1.12 g/L solution of phosphoric acid R
adjusted to pH 7.0 with a 42 g/L. solution of soditm
hydroxide R;

-— mobile phase B: warer R, acetomirrile R (10:90 V/V);

Time Mobile phase A Mohile phase B
(min) {per cent ¥/ {per cent V/V)
4-25 70 % 50 30 » 50
25-30 50 - 20 50 80

-39 20 80

Flow rate 1.0 mL/main,
Derection Spectrophotometer ae 275 nm.

Injecrion 10 pL. of the test solution and reference

solutions (c), (e), {f) and {g).

Identification af impurities Use the chromarogram supplied

with aceclofenac for peak identification CRS and the

chromatogram obtained with reference solution (g) 1o

identify the peaks due to impurities B, C, D, E and G.

Relarive rerention With reference to aceclofenac (retention

time = ghout 11 min): impurity A = about 0.8;

impurity G = about 1.3; impurity H = about 1.5;

impurity I = about 2.3; impurity D = abour 3.1;

impurity B = abourt 3.2; impurity E = about 3.3;

impurity C = abour 3.5; impurity F = sbout 3.7.

System suttability: reference solution (c):

— resolurion: minimum 5.0 berween the peaks due to
impurity A and aceclofenac.

Limirs:

— impurity A: not more than the area of the corresponding
peak in the chromatogram obtained with reference
solution {c} (0.2 per cent);

— impurines B, C, D, E, G: for each impurity, not more than
the area of the peak due to aceclofenac in the
chromaropram obtained with reference solution (e}

{0.2 per cent);

— impurity F: not more than the area of the corresponding
peak in the chromatogram obtained with reference
solution (e) (0.2 per cent);
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~— impurity H: not more than the area of the corresponding
peak in the chromatogram obtained with reference
solution {(e) (0.1 per ceng);

— inipurity I not more than the arez of the corresponding
peak in the chromatogram obtained with reference
solution {f} (0.1 per cent);

— unspecified impuyities: not more than 0.5 times the area of
the peak due to aceclofenac in the chromatogram
obtained with reference solution () (6.10 per cent);

— total: not more than 0.7 per cent;

— disregard limi: 0.1 times the area of the peak due to
aceclofenac in the chromatogram obtained with reference
solution (e} (0.02 per cenc).

Heavy metals (2.4.8)

Maximum 10 ppm,

To 2.0 g in a silica crucible, add 2 mL of sulfiric acid R 10
wet the substance. Hear progressively o ignition and

continue heating until an almost white or &t most a greyish
residue is obmined. Carry out the ignition at a temperanure
not exceeding 800 “C. Allow to cool. Add 3 mL of
hydrachloric acid R and 1 mL. of nitric acid R. Heat and
evaporate slowly to dryness. Cool and add 1 mL of a 100 g/l
solution of Iydrochipric acid R and 10.0 mL of distilled

warer R. Neuralise with a 1.0 g/L solution of ampienia R
using 0.1 mL of phenolphthalein solution R as indicator.

Add 2.0 mL of a 60 g/L solution of anhvdrous acetic acid R
and dilure to 20 mL with distilled water R, 12 mL of the
solution complies with test A. Prepare the reference solution
using lead standard solution (1 ppm Ph) R.

Loss on drying {2.2.32) *
Maximum 0.5 per cent, determined on 1.000 g by drying in .
an oven at 103 °C.

Sulfated ash (2.4.14)
Maximum 0.} per cent, determined on 1.0 g.

ASSAY

Dissolve 0.300 g in 40 mL of merhanol R, Tiwrawe with 6.1 M
sodium hydroxide, determining the end-point ;
potentiometrically (2.2.20). L
1 mL of 0.7 M sedium hydraxide is equivalent to 35.42 mgof © 7
Ci6H,3CLNO,.

STORAGE

Protecred from light.

IMPURITIES
Specified impurities A, B, C, D, E, F, G, H, 1

COzH

H
cl \©,Cl

A. [2-[(2,6-dichlorophenyl)amino]phenylfacetic acid

{diclofenac), )
o
CHy
9§01
M+
al \Cr cl

B. methyl [2-[{2,6-dichlorophenyl)aminc)phenyl]acetate
{methyl ester of diclofenac),




1-50 Acemetacin

~nCHa

o]
SH
NH
cl \G/Cl

C. ethyl [2-[(2,6-dichlumpheny])amino]phenyi]accta:e (ethyl
ester of diclofenac),

a
Q ~CH
\/u\o 2
[n]
NH
cl \©/

cl

D. methyl [[[2-{(2,6-dichlorophenyl)amine]pheny] aceryl] oxy]
acetate (methyl ester of aceclofenac),

(2}
o
Y
[a}
NH
o

Ct

E. ethyl [[[2-[{z,ﬁ—dichloropheny])aminn] phenyl]acetyl] oxy]
acerate (ethyl ester of aceclofenac),

SRRAae
gl \©,c.

F. benzyl [[[2-[(2,6—dichinrophcny!)arnino]phenyi]aceryi]oxy}
acetate {benzyl ester of aceclofenac),

Q
s}
SRREE
Q
NH
cl \©/Ci

G. {li[12-[(2,6-dichlorophenyl) aminojphenyl]acerylloxy]
acetyloxy]acetic acid (acetc aceclofenac),

0
o\)‘\ ©._ _.COH
0 g
Ly
cl \Gcl

H. [[[{[[[2—{(2,6-dichlor0pheny])amino]phenyl}acery!]oxy]
acetyl]oxylaceryl]oxyJacedc acid (diacetic aceclafenac),

3

1. 1-(2,6-dichlorophenyl)-1,3-dihydro-2 H-indol-2-orte.

P Eur
. *
Acemetacin o
* %
(Pl Eur monograph 1686) e
o
cl
CayH 5CIND, 415.8 S3164-05-9

Action and use
Cyclo-oxygenase inbsibitor; analgesic; anti-inflammazory.

Fh Eur

DEFINITION

i 1-(4-Chlorobenzoyl)-5-methoxy-2-methyl- 1 H-indol-3-
vljaceryl]oxylacetic acid.

Content

99.0 per cent to 101.0 per cent (dried substance).

CHARACTERS
Appearance
Yellow ar greenish-yellow, crystalline powder.

Solubility

Pracrically insoluble in water, soluble in acetone, slighsly
soluble in anhydrous ethanol,

It shows polymorphism (5.9).

IDENTIFICATION

Infrared absorpdon spectrophotomerry (2.2.24).
Comparison acemeracin CRS,

If the spectra obrained in the solid state show differences,
dissolve the substance to be examined and the reference
substance separately in acerone R, evaporate to dryness and
record new spectra using the residues.

TESTS

Related substances

Liguid chromatography (2.2.29),

Tast solution Dissolve 0.100 g of the substance to he
exarnined in acetonitrile for chromarography R and dilute to
20.0 mL with the same solvenr.

Referance soludion (g} Dilute 5.0 mL of the test solution 10
50.0 mL with acetonitrile for chromarograpity R, Dilure 1.0 mL
of this solution to 100.0 mL with aceroniorile for
chromatography R,

Reference solurion (B) Dissolve 5.0 mg of acemeracin

impurity A CRS and 10.0 mg of indemsracin CRS

(impurity B) in acetomirte for chromarography R, and dilute to
50.0 mL with the same solvent,
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Reference solution (¢) Dilute 1.0 mL of reference solution {b)
to 20.0 mL with acetomitrile for chromatography R,

Reference solurion (e} To 1 mL of reference solution (b), add
10 mL of the test solution and difute 10 20 mL with
acetonttrile for chromatography R.

Reference solution () Dissolve the contents of a vial of

acemgtacin impurity sixture CRS (containing impurities C, D,

Eand F) in 1.0 mL of the test solution.

Colunni:

o size: =025 m, @ = 4 mm;

— swarionary phase: spherical end-capped octadecylsilyl silica gel
Jor chromatography R (3 pm);

— temperature: 40 °C.

Mobile phase:

— mobile phase A: dissolve 1.0 g of potassium dilydrogen
phesphate R in 900 mL of water R, adjust to pH 6.5 with
I M sodinm hydroxide and dilute to 1000 mL with
warer B;

— wohile phase B: acetonitnle for chromatography R;

Time Mobile phase A Mobile phase B
(min) {per cent ¥/V) {per cent V/V}
0-5 95 5

5-9 95 + 65 5335
9-16 65 EL]

16 - 28 63 - 20 35+ 30

28 - 34 20 an

Flogy rate 1.0 mE/min.

Detection Spectrophotometer at 235 nm.

Ijection 20 pL.

Identification of impurities:

— use the chromatogram supplied with acemetacin
impurity mixture CRS and the chromatogram obtained
with reference solution (e) to identify the peaks due to
impurites C, D, E and F;

— use the chromatogram obtained with reference
solution (b) to iden:ify the peak due to impurity B.

Relarive retention With reference to acemetacin {retention

tirne = about 15 min): impurity A = about 0.7;

impurity B = about 0.9; impurity F = about 1.2;

impurity C = about 1.3; impurity ) = abous 1.5;

imputity E = about 2.2,

System suirability Reference solution (d):

~ peak-to-valley ratie; minimum 13, where H, = height
above the baseline of the peak due to impurity B and
H,, = height above the baseline of the lowest point of the
curve separating this peak from the peak due to
acemeracin.

Limits:

— correction factors: for the calculation of content, multiply
the peak areas of the following impurides by the
corzesponding correction factor: impurity C = 1.3;
impurity D = 1.4; impurity F = 1.3;

— smpurity E: not more than 3 times the area of the
principal peak in the chromatogram obtained with
reference solution (a) (0.3 per cent);

— fmpurity B: not more than the area of the corresponding
peak in the chromatogram obiained with reference
solation (c} (0.2 per cent);

— dfmpurity A: not more than the area of the corresponding
peak in the chromatogram obrtained with reference
soluton (c) {0.1 per cent);

— intpurities C, D, F: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solution (a) (0.1 per cent);

— unspecified impurities: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solution (a) (0.10 per cent);

— toral: not more than 4 times the area of the principal peak
in the chromatogram obrtained with reference soluton (a)
(1.4 per cent);

— disregard lintir: 0.5 times the area of the principal peak in
the chromarogram obrained with reference solution (g)
{0.05 per cent).

Heavy metals (2.4.8)

Maximum 20 ppm.

Solvent mixture methanol R, acetone R (10:90 ¥1V).

0.250 g complies with test H. Prepare the reference solution

using 0.5 mL of lead standard solurion (10 ppin Ph) R.

Loss gn drying (2.2.32)

Meaximum 0.5 per cent, determined on 1.000 g by drying in

an oven at 105 °C,

Sulfated ash (2.4.149

Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.350 g in 20 mL of acetonz R and add 10 mlL. of
water R, Timate with 0.1 M sodium hydroxids, determining the
end-point potentiometrically (2.2.20).

1 mL of 0.7 M sodium hydroxide is equivalent 1o 41.58 mg

of Cz]H[gClNO&.

STORAGE
Protected from light.

IMPURITIES
Specified impurities A, B, C, D, E, F

COH

Ci

A. 4-chlorobenzoic acid,

HiC
0.
2 = 3
N
0
OGH,
¢ R R

B. Rl = R2 = R3 = H: [1-{4-chlorobenzoyl)-5-methoxy-2-
methylindol-3-yl]acetic acid (indometacin),

C. Rl = Cl, R2 = H, R3 = CH,-CC,H: [[[1-(3.4-
dichlerobenzoyl)-5-methoxy-2-methyl-1 H-indol-3-yl]acetyl]
oxylacetic acid,

D. Rl = H, R2 = C(CH,)3, R3 = CH,-CO.H: [{[1-
(4-chlorabenzoyl)-6-(1,1-dimethylethyl)-5~methoxy-2-methyl-
1 H-indol-3-yljaceryl]oxy]acetic acid,

E. Rl = R2 = H, R3 = CH,-CO-0-C{CH3)s:
1,1-dimethylethyl {[{1-(4-chlorobenzoyl)-5-methoxy-2-
methyl-1 H-indol-3-ylacetyl]oxy]acetate,

F. Rl =R2 = H, R3 = CH,-C0-0-CH,-CO.H:
{[{{[1-{4-chlorobénzoyl)-5-methoxy-2-methyl-1H-indol-3-
yljacerylloxylacetyl]oxylacetic acid.

Ph Eur
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Acenocoumarol

£'H

OH \n/CHg

Q

and enantiomer

CioH 5NO; 333.3 152-72.7

Action and use

Vitamin K epoxide reductase inhibitor; oral anticoagulant.
Preparation

Acenocoumarol Tablers

DEFINTTION

Acenocoumaro] is (RS)-4-hydroxy-3-(1-p-nitrophenyl-3-
oxobutyl}coumarin. It contains not less than 98.5% znd not
more than 100.5% of C;eH5NQ,, calculated with reference
to the dried substance,

CHARACTERISTICS

An almost white to buff powder.

Practically insoluble in eearer and in ether; slightly soluble in
ethanal (96%4). It dissolves in aqueous solutions of the alkali
hydroxides. It exhibits polymorphism.

IDENTIFICATION

The infrared absorprion specrum, Appendix II A, is concordant
with the reference spectrum of acenocoumarol (RS 001). If the
spectra are not concordant, dissolve 0.1 g of the substance
being examined in 10 mL of acetane and add warer drop wise
until the solution becomes turbid. Heat on a water bath untl
the solution is clear and allow to stand. Filter, wesh the
crystals with a mixture of equal voluraes of acetone and warer
and dry at 1007 at a pressure of 2 kPa for 30 minntes,
Prepare a new spectrum of the residue.

TESTS
Clarity and colour of solution
A. A 2.0% wiv solution in acerane 5 clear, Appendix IV A,

B. The absorbance of 3 4-cmn laver of a 2.0% wiv solution in
acelene at 460 nm is not more than 0.12, Appendix I B,

C. A 2.0% wiv solution in 0.1M sodium hydroxide is clear,
Appendix IV A, and yellow.

Light absorption

Absorbance of a 0.001% wiv solution in a mixture of

1 volume of 1s Aydrachiorie acid and 9 volumes of methano! at
the maximum at 306 nm, 0.50 to 0.54, calculated with
reference to the dried substance, Appendix IT B,

Related substances
Carry out the method for shin-layer ehromatography,
Appendix ITI A, using the following solutions in acetorne,

{1) 2.0% wv of the substance being examined,

(2} 0.0020% wi/v of the substance being examined.
CHROMATOGRAPHIC CONDITIONS

{2) Use as the coating silica gl GFs,,

(b) Use the mobile phase as described below,

(<) Apply 20 pL of each solution.

{d) Develop the plate to 15 cm.

(e} After remaoval of the plate, allow it o dry in air and
inunediately examine under wirazioler light (254 nm).

MOBILE PHASE
20 volumes of glacial acetic acid, 50 volumes of cyclofexane
and 50 volurnes of dichloromethane.

LIMITS

Any secondary spor in the chromatogram obtained with
soluton (1) is not more intense than the spot in the
chromatogram obtained with solution (2) (0.1 %).

Loss on drying

When dried te constant weight ar 105°%, loses not more than
0.5% of its weight. Use 1 g.

Sulfated ash
Not more than 0.1%, Appenrdix IX A.

ASSAY

Dissolve 0.6 g in 530 mL of acerons and tirate with

0.1m seditem hydroxide VS using bromothymol biue solution R3
as indicator, Repeat the operation without the substance
being examined. The difference berween the titrations
represents the amount of sodium hydroxide required. Each
mL of 0.1 sedium hydroxide VS is equivalent to 35.33 mg of
C]ngch}ﬁ.

L)

Acesulfame Potassium o
* *
(Ph Eur monograph 1282) ok
HC. 0.0 ’
K* L;&
0
CHKNOS 201.2 55589-62-3
Action and use
Sweetening agent.
PhEx
DEFINITION
Porassium 6-methyl-1,2,3-oxathiazin-4-clate 2,2-dioxide,
Content
99.0 per cent to 101.0 per cent {dried substance).
CHARACTERS
Appearance

White or almast white, crysalline powder or colourless
crystals,

Solubility

Soluble in water, very slightly soluble in acetone and in
ethanel (96 per cene).

IDENTIFICATION

First identificarion A, C,

Second identificarion R, €.

A, Infrared absorprion spectrophotometry (2.2, 24,
Comparison acesulfame potassium GRS.

B. Thin-layer chromarography (2.2.27).

Test solurign Dissolve 5 mg of the substance to be examined
in water R and dilute to 5 mL with the same solvent.
Reference solution (a} Dissolve 5 mg of acesulfame

Ppotassium GRS in warer R and dilute to 5 mL with the same
solvent.
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Acesulfame Porassium 153

Reference solution (b) Dissolve 5 mg of acesulfame

potassium CRS and 5 mg of saccharin sodium R in warer R and
dilute to 5 mL with the same solvent.

Plate cellulose for chromatography R as the coating substance,
Mobile phase concentrated ammonia R, acerone R, ethyl acerate R
(10:60:60 VIVIV).

Application 5 pL as bands,

Develapment Twice over 2/3 of the plate.

Diying In a current of warm air.

Detecrion Examine in ulmaviolet light at 254 nm.

System suitabilicy: reference solution (b):

— the chromatogram shows 2 clearly separated zones.
Resulis The principal zone in the chromatogram obtained
with the test solution is similar in position and size to the
principal zone in the chromatogram obtained with reference
solution (#).

C. 0.5 mL of solution S {see Tests) gives reaction (b) of
potassium (2.3.1).

TESTS

Solution S

Dissolve 10.0 g in carbon dioxide-free water R and dilute to
50 mL with the same solvent,

Appearance of solution

Solution § is ¢lear (Z.2.1) and colourless (2.2.2, Merhad II).

Acidity or alkalinity

To 20 mi. of sclution § add 0.1 ml. of bromorhymol bie

solurion R1. Not mere than 0.2 mL of 0.0 M hydrochioric

acid or 0.01 M sodium hydroxide is required to change the
colour of the indicator.

Impurity A

Thin-tayer chromatography (2.2.27).

Test solution Dissolve 0.80 g of the substance to be examined

in evarer R and dilute to 10 mL with the same solvent,

Reference solurion (a) Dissolve 50 mg of acerylacetamide R

(impurity A) in warer R and dilute 10 25 mi. with the same

solvent. To 5 mL of the solution add 45 mL of warer R and

dilute to 100 mL with methano! R.

Reference solution (8) To 10 mL of reference solution (a) add

1 mL of the test solution and dilute to 20 mL with

methanol R.

Plare TLC silica gel plate R.

Mobile phase water R, ethanol (96 per cznt) R, ethyl acetare R

{2:15:74 VIV,

Applicarion 5 pL.

Development Over 2/3 of the plate.

Dirying In air unti] the solvents are completely removed.

Derecrion Spray with phosphoric vanillin solution R and heat at

120 °C for about 10 min; examine in daylight.

Syszent suitability The chromatogram obtained with reférence

solution (a8) shows a clearly visible spot and the

chromartogram obtained with reference zolution (b) shows

2 clearly separated spots.

Lintir;

— fmpurity A: any spot due to impurity A is not more
intense than the spot in the chromarogram obtained with
reference solution (a) (0.125 per cent).

Impurity B

Liquid chromatography (2.2.29).

Test sofurion Dissolve 0,100 g of the substance to be

examined in warer R and dilute to 10.0 mL with the same

solvent.
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Reference sohution {a) Dissolve 4.0 mg of acesulfanie potassium
impurity B GRS in warer R and dilute to 100.0 mL with the
same solvent. Dilute 1.0 mL of the solution to 200.0 mL
with wwater R.

Reference selurion (b) Dissolve 0.100 g of the substance to be

examined in reference solution (a) and difute to 10.0 mL

with the same solution.

Column:

— size; | = 0.25 m, @ = 4.6 mm;

— statienary phase: octadecylsilyl sifica pel for chromatography R
(3 pm).

Mabile phase Mix 40 volumes of acetonitrile R and 60 volumes

of a 3.3 g/L solutien of terrabutylanimonium hydrogen sulfare R.

Flow rate 1 mL/min,

Derection Spectrophotometer at 234 nm.

Injecrion 20 L.

Run time Twice the retention time of acesulfame,

Relarive retention With reference to acesulfame (retention

time = shout 5.3 min): impurity B = about 1.6.

System suttabiliey:

— signal-to-noise ratio: minimum 10 for the peak due 1o
impurity B in the chromatogram obrained with reference
solution (a);

— peak-to-valley ratio: minimum 1.2, where H, = height
above the baseline of the peak due to impurity B and
H, = height above the baseline of the lowest point of the
curve separsting this pesk from the peak due to
acesulfame, in the chromatogram obtained with reference = ..
solution (b). : o

Limit;

— {mpurity B; not more than the area of the principal peak _
in the chromatogram obiained with reference solution (a} -
{20 ppm).

Fluorides

Maximum 3 ppm.

Potentiomery (2.2.36, Method I).

Test solution Dissolve 3.000 g of the subsrance to be

examined in disttfled water R, add 15.0 mL of roral-fonic-

strengeh-adjustment buffer RI and dilute 1o 50.0 mL with

distilled warer R.

Reference solutions To 0.5 mL, 1.0 mL, 1.5 mL and 3.0 ml.

of fluoride standard solution (10 ppm F} R add 15.0 mL of

total-lonic-strength-adiustment buffer RI and dilute 1o 50.0 mL

with distilled warer R,

Indicator electrode Fluoride-selective.

Reference electrode Silver-silver chioride.

Heavy metals (2.4.8)

Maximum 5 ppm.

12 mL of solution S complies with test A. Prepare the
reference soluton using lead srandard solurion (T ppm FPB) R.
Loss on drying (2.2.32)

Maxirmun 1.0 per cent, determined on 1.000 g by drying in
an oven at 105 °C for 3 h.

ASSAY

Dissolve 0,150 g in 50 mL of ankydrous acetic acid R. Tirate
with 0.1 M perchloric acid, determining the end-point
potentiometrically {2.2.20).

1 mL of 8.1 M perchloric acid is eguivalent 1o 20.12 mg

of C4H,KNOSS.

IMPURITIES

Specified tmpurities: A, B.

1
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A. 3-oxobutanamide (acetylacerzmide),

HiC Q. /ID
J{W
MH
cl
c

B. S—C}ﬂom-&-methyl-l,2,3—oxathiazin~4(3H)—one 2,2-dioxide.

Ph
: wh oy
Acetazolamide o
*,
(Ph Eur monograph 0454) i
0
¥ s H H
MZN’S\(\’ YNTC 5
N~N 0
CiHeN4 055, 222.2 59-66-5

Action and use

Carbonic anhydrage inhibitor; diuretic; rearment of
glaucoma and ocular hypertension; treatment of mountain
sickness.

Preparation

Acerazolamide Tablets

PhEur

DEFINITION
N-{S—Sulfamoyl—l,3,4-thiadiazo[~2-yi)acetamide.
Content

98.5 per cent to 101.0 per cent (dried substance).

CHARACTERS

Appearance

White or almose white, crystalline powder,

Solubility

Very slightly soluble in water, slightly soluble in ethanol

(96 per cent). It dissolves in dilute solutions of alkali
hydroxides.

It shows polymorphism (3. 9.

IDENTIFICATION

First identification 4, B

Second identification A, C, D

A. Ultraviolet and visible absorption spectrophotometry
(2.2.25).

Sohuion A Dissolve 30.0 mg in 0.0 M sodium hydroxide and
dilute to 100.0 mL with the same solvent. Ditute 10.0 mL of
the solution 1o 100.0 mL with 0.07 M sodium hydroxids,
Soluzion B Dilute 23.0 mL of solution A o 100.0 mL with
0.01 M sodium hvdroxida.

Speceral range 230-260 nm for solution A; 260-350 nm for
solution B.

Absorption maximum At 240 nm for solution A; at 292 nm for
solution B.

Specific absorbanes ar the absorprion saximum 162 to 176 for
solution A; 570 10 620 for solution B.

B. Infrared abscrption spectrophotometry (2.2.24).
Comparison acetazolamide CRS.

If the spectra obrained in the solid state show differences,
dissolve the substance to be examined and the reference
substance separately in ethangl {96 per cent) R, evaporate o
dryness and record new spectra using the residues,

C. Introduce about 20 mg into a test-tube and add 4 mE of
dilute hydrachloric acid R and 0.2 g of zine powder R,
Immediately place a piece of lead acerase paper R aver the
mouth of the tube. The paper shows a brownish-hlack
colour.

D. Dissolve about 25 mg in a mixeure of 0.1 ml of difure
soditum hydroxide sohution R and 5 mL of water R, Add 0.1 mL
of copper sulfate solurion R, A greenish-blue precipitate is
formed,

TESTS

Appearance of solution

The solution is not more opulescent than reference
suspension II (2.2,7) and not more intensely coloured than
teference solution Y5 or BY; (2.2.2, Method .

Dissolve 1.0 g in 10 mL of 7 M sadium Aydroxide.

Related substances

Liquid chromatography (2.2.29).

Tese solurion Dissolve 40 mg of the substance to be examined

in the mobile phase and dilute o 100.0 mL with the mobile

phase.

Reference sohurion (aj Dilute 1.0 mL of the test solution to

100.0 mL with the mobile phase, Dilute 1.0 ml, of this

solution to 10.0 mL with the mobile phase,

Reference solution (8) Dissolve the contents of a vial of

acetazolamide for systemr suitabitity CRS (containing

impurities A, B, C, D,Eand F) in 1.0 mL of the mobile
phase,

Column:

—sizal=015m 0 = 4.6 mmy;

— Stationary phase: end-capped propoxybenzene silica gel for
chromatography R (4 pm).

Mobile phase aceronierile for chromatography R, 6.8 g/L solution

of potassium dikydrogen phosphaze R (10:90 /7).

Flow rate 1.0 mL/min.

Detzcrion Spectrophorometer at 265 pm.

Injection 25 yl.

Run rime 3.5 times the retention time of acetazolamide,

Tdentification of impurities Use the chromatogram supplied

with acetazolamide for system suitability CRS and the

chromatogram obrained with reference soluton () o

identify the peaks due to impurities AyB,C,D,EandF.

Relative retention With reference 1o acetazolamide (retention

time = shout 8 min}: impurity E = abour 0.3;

impurity D = abowz 0.4; impurity B = about 0.6;

impurity C = about 1.4; impurity A = abour 2.1;

impurity F = abour 2.6,

System sustabiliy: reference solution {h):

—- resglurion: minimum 2.0 between the peaks due to
impurides E and D,

Limirs:

~— correction factors: for the calculation of content, multply
the peak areas of the following impurities by the
corresponding correction factor: impurity B = 2.3;
impurity C = 2.6; impurity D = 1.6;

— tmpurittes 4, B, C, D, E, F: for each impurity, not more
than 1.5 dmes the area of the principal peak in the
chromatogram obtained with reference soluton ()
{0.15 per cent);
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— unspecified impuritigs: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solution (8) (0.10 per cent);

—- total: not more than 6 tirmes the area of the principal peak
in the chromatogram obziained with reference solution (a)
(0.6 per cent);

- disregard limir: 0.5 times the area of the principal peak in
the chromatogram obtained with reference solution (a)
(0.05 per cent).

Sulfates (2.4.13)

Maximum 500 ppm.

To 0.4 g add 20 mL of distifled water K and dissolve by
heating to boiling. Allow to coo! with frequent shaking and
filter,

Heavy metals (2.4.8)

Maximum 20 ppm.

1.0 g complies with test C. Prepare the reference solution
using 2 mL of lead standard solution (10 ppmr Pb)} R,

Loss on drying (2.2.32)

Maximum 0.5 per cent, determined on 1.000 g by drying in
an oven at 105 °C,

Sulfated ash (2.4.14)

Maximum 0.1 per cent, determined on 1.0 g

ASSAY

Dissolve 0.200 g in 25 mL of dimethylformamide R. Titrate
with 0.1 M ethanolic sodium hydroxide, determining the
end-point potentometrically (2.2.20).

1 mL of 0.1 M ethanolic sodirm Jydroxide is equivalent to
22,22 mg of CqHﬁN.}O]S:.

IMPURITIES

Spectfied impurities A, B, G, DL E, F

Other detectable fmpuritics (the following substances would, if
present at a sufficient level, be detected by cne or other of
the tests in the monograph. They are limited by the general
acceptance criterion for other/unspecified impurites and/or
by the general monograph Substances for pharmacentical use
(2034). It is therefore not necessary to identify these
impurities for demnonstradon of compliance. See also 5.10.
Conzrol of fmpuritizs in substances for pharmaceutical use): G.

R2. .S

H
N,
X 7 R

N—N

A. Rl = CO-CH,, R2 = Cl: N-(5-chloro-1,3,4-thiadiazol-2-
yhacetamide,

B. Rl = CO-CHj, R2 = H: N-(],3,4-thiadiazol-2-yl}
acetamide,

C. Rl = CO-CHj;, R2 = SH: N-{5-sulfanyl-1,3,4-thiadizzol-
2-yDacetamide,

B. Rl = H, R2 = 80,-NH;: 5-aminoc-1,3,4-thiadiazole-2-
sulfonamide,

E. Rl = CO-CH,, R2 = 80Q,-0H: 5-acemmido-1,3,4-
thiadiazole-2-sulfonic acid,

000 0
Mmoo N s ¥ % s_ R
YO \(\’?’70(

0 H—N NN

CH;

F. N-[5-[(5-acetamido-1,3,4-thisdiazol-2-y)sulfonyl]
sulfamoyl-1,3,4-thiadizzol-2-yljacemmide,

H5. 5. _NH
X

NN

G. 5-smino-1,3,4-thiadiazole-2-thiol.

Pl Eur
. . . " * *_
Glacial Acetic Acid o
* *
(Ph Eur monagraph 0598) Fak
0
HJCJ\OH
C.H O, 60.1 64-19-7
Fh &
DEFINITION
Content
99.0 per cent miim 1o 100.5 per cent mim.
CHARACTERS
Appearance
Crystalline mass or cleat, colourless, volatile liquid.
Solubility

Miscible with water, with ethanol (96 per cent) and with
methylene chloride,

IDENTIFICATION

A. A 100 g/1. selution is strongly acid (2.2.4).

B. To 0.03 mL add 3 mlL of warer R and neurralise with
dilute sodium hydroxide solution R. The solution gives
reaction (b} of acetates {2.3.1).

TESTS
Solution 8§
Dilute 20 mL to 100 ml with disilled water R.

Appearance
"The substance to be examined is clear (2.2 1) and colourless -~
(2.2.2, Method II).

Freezing point {2.2.18)

Minimum 14.8 °C.

Reducing substances

To 5.0 mL add 10,0 mL of water R and mix. To 5.0 mL of
this solution add 6 mL of sudfuric acid R, cool and add

2.0 mL of 0.0167 M porassium dichromate. Allow to seand for

1 min and add 25 mL of water R and 1 mL of a frashly
prepared 100 g/l solution of porassium iodide R. Titrate with
0.1 M sodium thiosulfate, using 1.0 mL of starch solution R as
indicator. Not less than 1.0 mL of 0.1 M sodium thiosulfare
solution iz required.

Chlorides (2.4.4)
Maximum 25 mg/L.
Dilute 10 mi. of solution § 1o 15 mL with warer R,

Sulfates (2.4.13)
Maximum 50 mg/Ly deterrnined on solution S.

Iron {2.4.9)

Maximum 5 ppm.

Dilute 5.0 mk. of sofution A obzained in the test for heavy
metals to 10.0 mL with water R,

Heavy metals (2.4.5)

Maximum 5 ppm.

Dissolve the residue obmained in the test for residue on
evaporation by heating with 2 quantities, each of 15 ml,, of
warer R and dilute to 50.0 mL (solution A). 12 ml, of
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solution A complies with test A, Prepare the reference
solution using fead standard sofution (2 ppm Pp) R.

Residue on evaporation
Maximum 0.01 per cent.

Evaporate 20 g to dryness on a water-bath and dty at
100-105 °C. The residue weighs a8 maximum of 2.0 mg.

ASSAY

Weigh accurately a conical flask with a ground-glass stopper
containing 25 mL of warer R, Add 1.0 mL of the substance
to be examined and weigh again sccurmely. Add 0.5 mL of
phenolphthalein solution R and titrate with M sodium
hydroxide.

1 mL of 1 M sodium hydroxide is equivalent to 60,1 mg

of CquOg.

STORAGE
In 2n airdight container.
P Evr

Acetic Acid (6 per cent)

Dilute Acetic Acid

DEFINITION

Acetic Acid (6 per cent) contains not less than 5.7% and not
more than 6.3% w/w of acetic acid, C-H;0a. It may be
prepared by mixing 182 g of Acetic Acid (33 per cent) with
818 g of Purified Water.

IDENTIFICATION

A. Strongly acidic.

B. When neutralised, yields the reactions characteristic of
acetares, Appendix VI

TESTS
Weight per mL
Abour 1.005 g, Appendix V G.

Heavy metals

Evaporate 20.0 mL to dryness and add 20 m. of warer.

12 mL of the resulting solution complies with Bmit sesz 4 for
heavy metals, Appendix VI, Use lead standard solution

(1 pprr Pb) 1o prepare the standard (1 ppm).

Chloride )
Dilute 5.0 mI. with sufficient warer to produce 100 m}..

15 mL of the resulting solution complies with the fmit resr Sfor
chlorides, Appendix VII (70 ppm).

Sulfate

12,5 mL of the solution used in the test for Chloride, diluted
10 15 mL with warer, complies with the Lmit terr Jor sulfaes,
Appendix VII (240 ppm).

Aldehydes

Distl 75 mL. To the first 5 L of the distillaze add 10 mL
of a 3% wiv solution of mercury(iy) chiaride, make alkaline
with 5m sodium hydroxidz, allow 1o stand for 5 minues and
acidify with I suffuric acid, The solution shows not mare
than a faine nrbidiry,

Formie acid and oxidisable impurities

Mix 5 ml. with 6 mL of sulfiric acid and cool to 20°,

Add 0.4 mL of 0.0167M potassitm dichromare VS, allow 10
stand for | minute, 2dd 25 mL of water and 1 mL of freshly
prepared dilure potassium fodide solurion and ttrate the
Iiberated iodine with 0.1M sodium thivsulfare VS using starch
mucilage as indicaror. Not less than 0.2 ml of 0.1M soditm
thiosuffaze ¥S is required.

Readily oxidisable impurities

To 25 mL add 0.2 mL of 0.02m porassizm permanganare V'S
and allow to stand for 1 minute. The pink colour is not
entirely discharged.

Non-volatile matter
When evaporated to dryness and dried at 105°, leaves not
more than 0.01% wiw of residue.

ASSAY

Add 30 mL of water 1o 20 g in a stopper flask and titrare
with 1as sodium hydroxide VS using phenolphihalein solution R}
as indicator. Each mL of 1M sodim hydroxide VS is
equivalent to 60.05 mg of C,H,0,.

Acetic Acid (33 per cent)
Acede Acid

Preparation
Acetic Acid (6 per cent)

DEFINITION
Acetic Acid (33 per cent) contains not less than 32.5% and
not more than 33.5% wiw of acetic acid, CaH,0..

CHARACTERISTICS
A clear, colourless liquid.
Miscible with wazer, with ethanol (96%) and with glycernl.

IDENTIFICATION :
A. Strongly acidic, even when diluted freely.

B. When neutralised, yields the reactions characteristic of
acerates, Appendix VI

TESTS

Weight per mL

1.040 to 1.042 g, Appendix V G.

Heavy merals

Evaporaze 10.0 mL to dryness and add 20 ml. of warer.

12 mL. of the resulting solution complies with fimiz tesr A Jor
heavy metals, Appendix VIL Use lead standard solusion

(1 ppm Phj to prepare the standard (2 ppm).

Chloride

Dilute 5.0 mL with sufficient water ro produce 100 mL.

15 mL of the resulting solution complies with the fmir rest for
chiorides, Appendix VII (70 ppm).

Sulfate

12.5 ml. of the solution used in the test for Chloride, diluted
to 15 mL with water, complies with the K res Jor sulfates,
Appendix VI (240 ppm).

Aldehydes

Distil 15 mL. To the first 5 mL of the disdllate add 10 ml.
of a 5% whv solution of merctry () chloride, make alkaline
with 5m sodium hydroxide, allow to stand for 5 minutes and
make acidic with In sulfuriz acid. The solution shows not
mere than a faint turbidity.

Formic acid and exidisable impurities

Mix 5 mL with 6 mL of sulfiric acid and cool to 20°,

Add 2 mL of 0.0167m porassium dichromare VS, allow 1o
stand for 1 minute, add 25 mL of warer and 1 mL of freshiy
prepared dilute porassivm fodide solution and ttrate the
liberated iodine with 0.1 sodirn thiosulfore V'F using starch
mictlage as indicator, Not less than 1.0 mlL of 0.1 soditem
thiosulfate VS is required.
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Readily oxidisable impurities

To 5.0 mL add 20 mL of warer and 0.2 mL of

0.02m porasstun: permanganaie VS and allow to stand for
1 minute. The pink colour is not entirely discharged.

Non-volatile matter
When evaporated to dryness and dried at 105°% leaves nog,
more than 0.01% wiw of residue.

ASSAY

Weigh 5 g into a stopper flask containing 50 mL of water and
titrate with 1u soditn hvdroxidz VS using phenslphthalein
solution R1 as indicator. Each mL. of Im sodium hydroxide VS
is equivalent to 60.05 mg of C.H;0,.

kg

Acetone
(Pl Eur monograph 0872)

*+ %%
3y

* ok

HiC Chy

C3H O 58.08 67-64-1

PhEw

DEFINITION
Propanone.

CHARACTERS
Appearance
Volarile, clear, colourless lgquid.

Solubility
Miscible with water and with ethanel (96 per cent).

The vapour is flammable.

IDENTIFICATION

A, Relarive density (see Tests).

B. To.1 ml, add 3 mL of dilure sodium hydroxide solurion R
and 0.3 mL of a 25 g/L. solution of sodium nitreprusside R.

An intense red colour is produced which becomes violet with
the addition of 3.5 mL of aceiic acid R.

C. To 10 mL of 2 0.1 per cent /¥ solution of the substance
10 be examined in ethanel (50 per cent VIV) R, add 1 mL of a
10 g/L solution of mitrobenzaldzhyde R in ethanol

{30 per cenr VIV) R and 0.5 mL of strong sodium hydroxide
solution R. Allow to stand for abour 2 min and acidify with
aceric acid R. A greenish-blue colour is produced.

TESTS

Appearance of solution

To 10 mL add 10 mL of water R. The solution is clear
(2.2.1) and colourless (2.2.2, Method II).

Acidity or aikalinity

Ta 5 mL add 5 ml. of carbon dioxide<free water B, 0.15 mL. of
phenalphthalein solurion R and 0.5 mL of 0.0 M sodium
hydrexide, The solution is pink. Add 0.7 mL. of 0.01 M
hydrochloric acid and 0.05 mL of methyl red solution R.
The solution is red or crange.

Relative density (2.2.5)

0.790 1o 0.793.

Reducing substances

To 30 mL add ¢.1 mL of 0.02 M potassium permanganare
and allow to stand in the dark for 2 h. The mixture is not
completely decolourised.

Related substances

(Gas chromatography {2.2.28).

Test solurion The substance to be examined.

Reference solution (a) To 0.5 mL of methanol R add 0.5 mL. of
2-propancl R and dilute 1o 100.0 mL. with the test solution,
Dilute 1.0 mL of this solution 1o 10.0 mL with the test
solution,

Reference solurion (4) Dilute 100 pL of benzene R 10 100.0 mL
with the test solution. Ditute 0,20 mL of this solution to
100.0 mL with the test solution.

Colrnm:

— material: fused silica,

— size: {=50m, @ = 0.3 mm,

— stationary phase: macrogol 20 000 R {film thickness 1 um}).
Carrier gas helium for chromatography R.

Linear velocity 21 cmifs.

Split ratio 1:50.

Temperarure,
Time Temperature
{min} Q)
Colemn ¢-tl 45 3 108
1E-20 100
Injection port 150
Detector 250

Detection Flame {onisadon,

Injection 1 pL.

Rerention rinte Impurity C = about 7.5 min.

Systenn sustability:

- resoluttiont: minimum 5.0 between the peak due o
impurity A (2" peak) and the peak due to impurity B
(3" peak) in the chromaragram obtained with reference
solution (a),

e Stgmigtl-to-niofse ratio: minimum 5 for the peak due to i
impurity C in the chromatogram obtained with reference
solution (b).

Limits:

— jmpurities A, B: for each impurity, not more than the
difference between the aress of the correspending peaks
in the chromatogram obrained with reference solution (a)
and the areas of the corresponding peaks in the
chromatogram obtained with the test solution
(0.05 per cent Vi),

— impurity C: not more than the difference between the area
of the peak due to impurity C in the chromarogram
obtained with reference solution (b) and the area of the
corresponding peak in the chromarogram obrained with
the test solution (2 ppm F/F),

— any other impurity: for each impurity, not more than the
difference between the area of the peak due to impurity A
in the chromatogram obtained with reference soludon (a)
and the area of the corresponding peak in the
chromatogram obtained with the test soluton
{0.05 per cent VIV,

Matter insoluble in water

Dilure 1.0 mL to 20 mL with warer R. The solution is clear

(2.2.0).

Residue on evaporation

Maximum 50 ppm.

Evaporate 20.0 g 1o dryness on a water-bath and dry at

100-105 °C. The residue weighs a maximum of 1 mg.
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Water (2.5.12)
Maximum 3 g/I, determined on 10.0 mL, Use 20 mL, of
anhydrous pyridine R as solvent.

STORAGE
Protected from light.

IMPURITIES

Specified impurities: A, B, C.

A. CH;3-OH: methanol,

B. CH;-CHOH-CH;: propan-2-ol (isopropanol),
C. CsHg: benzene,

Ph Eur
' . * ¥y
Acetylcholine Chloride o
o,
(Ph Eur monograph 1485) okl
i HyC | CH,
!
e o Mgy, ©
C7H,(CINO, 181.7 60-31-1

Action and use
Cholinoceptor agonise,

PhExr

DEFINITION

2-(Acetyloxy)-N,N, N-rrimethylethanaminium chloride.
Content

98.5 per cent to 101.5 per cent {dried substance),
CHARACTERS

Appearance

White or almost white crystalline powder or colourless
crystals, very hygroscopic,

Solubility

Very scluble in water, freely soluble in glcobiol, slighty
soluble ir methylene chloride.

IDENTIFICATION

Firsy identificarion B, E,

Second identification A, C, D, E.

A Mehing point {2.2,14): 149 °C to 152 °C.,

Introduce the substance to be examined into a capillary tube,
Dry in an oven at 100-105 °C for 3 h. Seal the tube and
determiine the melting point.

B, Infrared absorption spectrophotometry (2.2.24),
Comparison acetylcholine chioride GRS,

€. Examine the chromatograms obtained in the test for
related substances.

Resules The principal zone in the chromarogram obrzined
with test solution (b) is similar in position, colour and size 0
the principal zone in the chromatogram obtained with
reference solution (b).

D. To 15 mg add 10 mL. of dilure sodium hydroxide solution R,
2 mL of 0.02 M porassium permanganate and hear.

The vapours formed change the colour of red Jitms paper R
to blue,

E. 0.5 m. of solution S (see Tests) gives reaction {a) of
chlorides (2.3.1).

TESTS

Solution S

Dissolve 5.0 g in carbon dioxide-free water R and dilure o

50 ml. with the same solvent.

Appearance of solutipn

Solution S is clear (2.2, 1 and not more intensely coloured

than reference solution ¥, or BY, (2.2.2, Method IN).

Acidity

Dilute 1 mL of selution S to 10 mL with carbon dioxide-free

warer R, Add 0.05 mL of phenclphthalein sohstion R. Not more

than 0.4 mL of 0.61 A sodium hydroxide is required to
change the colour of the indicator o pink,

Related substances

"Thin-layer chrematography (2. 2.27). Preparz the solutions

immediately before use.

Test sofuion (a) Dissolve 0.30 g of the substance 1o he

examined in mrethanol R and dilute 10 3.0 mL. with the same

solvent,

Test solution (b) Dilute 1 mL of tese solution (a) 10 10 mL

with methanol R.

Reference solution () Dilute 1 mL of test solusion (a) o

100 mL with methanol R.

Reference solution (%) Dissoive 20.0 mg of aceryicholine

chioride CRS in merhanol R 2nd dilute o 2.0 mL with the

same solvent.

Reference solution (¢) Dissolve 20 mg of choline chloride R in

methanol R, 2dd 0.4 mL of test solution (a) and dilure 10

2.0 mL with methanof R~

Plase TLC silica el plaze R,

Mobile phase Mix 20 volumes of a 40 g'L solution of

ammoniem mirate R, 20 volumes of methane! R and

60 volumes of aceromierile R,

Application 5 pL as bands of 10 mm by 2 mm.

Developnenr Over 2/3 of the plase,

Derecrion Spray with potassium fodobismughare solution B3,

Systen suitability The chromatogram obrained with reference

solution (c) shows 2 clearly separated zones.

Linies:

— any impurity: any zones in the chromatogram obtained
with rest solution (a), apart from the principal zone, are
not more intense than the principal zone in the
chromatogram obtained with reference solution (2)

(1 per cent).

Trimethylamine

Dissolve 0.1 g in 10 mL of sodium carbonaze solution R and

heat 10 boiling. No vapours appear which tum red it

paper R blue.

Heavy metals (2.4.8)

Maximum 10 ppm.

12 mL of solurion § complies with test A. Prepare the

reference solution using lead standard solurion (1 ppm Pl R.

Loss on drying (2.2.32)

Maximum 1.0 per cenr, determined on 1.000 g by drving in

an oven at 105 °C for 3 h.

Sulfated ash (2.4.14)

Maximum 0.1 per cenr, determined on the residue obtained

in the test for loss on drying.

ASSAY

Dissolve 0.200 g in 20 mL of carbon dioxide-fres water R,
Neutralise with 0.0 M sodiun hydroxids using 0.15 ml, of
phenolphthalein solution R a5 indicator. Add 20.0 mL of 0.f M
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sodfum hydroxide and allow to stand for 30 min, Tirrate with
0.1 M hydrochloric acid.

1 mL of 0.7 M sodium hydroxide is equivalent to 18,17 mg of
C;H,:CINO;.

STORAGE
In ampoules, protected from Jight.
IMPURITIES
HiC,CHy
Ho™ ™M on, “

A. 2-hydroxy-N,N,N-trimethylethanaminiurn chioride
(choline chloride),

0 HaC,, CH;
/”\ ~N., C
HC™ O H
B. 2-(acetyloxy}-N,N-dimethylethanaminium chloride,

o
N
HyC™ “CHy

C. N,N-dimethylmethanamine.

Fh Eur
. ¥ %
Acetylcysteine B
% *
(Ph. Eur. monograph 0967) Fuk
CH3
o=~
H NH
HS -
COoH
CHyNOSS 163.2 616-91-1

Action and use
Sulfydryl donor; antidote to paracetamol poiscmng;
mucolytic.

Preparation
Acetylcysteine eye drops
Aceryleysteine Injection

Ph Er

DEFINITION
(2R)-2-(Acerylamino}-3-sulfanylpropanoic acid.

Content
98.0 per cent to 101.0 per cent (dried substance).

CHARACTERS

Appearance

White or almost white, crystalline powder or colourless
crystals.

Solubility

Freely soluble in water and in ethanol (96 per cent),
practcally insoluble in methylene chloride.

IDENTIFICATION

First identificarion A, C.

Second identificarion A, B, D, E.

A, Specific optical rotation (see Tests).

B. Melting point {2.2.14): 104 °C w0 110 °C,

C. Infrared absorption spectrophotomesry (2.2.24),
Preparation Discs of potassiten bromide R.

Comparison aceryleysieine CRS.

D. Examine the chromatograms obtained in the test for
related substances.

Results The principal peak in the chromatogram obtained
with test solution (b) is similar in retention tme and size to
the principal peak in the chromatogram obuined with
reference solution (b).

E. To 0.5 mL of solution S (see Tests) add 0.05 mL of a
50 g/L solution of sodion nitroprusside R and 0.05 mL of
concentrated anmonia R. A dark violet colour develops.

TESTS

Solution 8

Dissolve 1.0 g in carbon dioxide~free water R and dilute to
20 mL with the same solvenrt.

Appearance of solution
Solution § is clear (Z.2. 1) and colourless (2.2.2, Method II}.

pH (2.2.3)

201028,

To 2 mL of solution S add 8 mL of carbon dioxide-free

water R and mix.

Specific opticat rotation (2.2.7)

+ 21.0 to + 27.0 (dried substance).

In a 25 mL volumetric flask, mix 1.25 g with 1 mL of a

10 g/L solution of sodium ederare R, Add 7.5 mL of a 40 g/L

solution of sodium hydroxide R, mix and dissolve. Dilute to

25,0 mL with phosphare buffer solurion pH 7.0 R2,

Related substances :

Liguid chromatography (2.2.25). Except where otherwise

prescribed, prepare the solutions fmmediately before use.

Test solueion (2} Suspend 0.80 g of the substance to be

examined in 1 mL of ! M hydrochioric acid and dilute to

100.0 mi. with warer R,

Test solution (3) Dilure 5.0 mL of test solution (a) to

100.0 mL with wazer R. Dilute 5.0 mL of this solution to

50.0 mL with warer R,

Test sohurion (¢} Use test solution (a) after storage for at least

1h

Reference solution (a} Suspend 4.0 mg of acervlcyseeine CRS,

4.0 mg of L~cysrine R (impurity A), 4.0 mg of 1oysieine R

(impusity B), 4.0 mg of aceryloysteine smpurity C CRS and

4.0 mg of aceryleysteine tmpurity D CRS in 1 mL of 1 M

hydrochloric acid and dilute ro 100.0 mL with warer R.

Reference solution (b) Suspend 4.0 mg of acervleysreine CRS in

1 mL of 7 M hydrochlaric acid and dilute 1o 100.0 mL with

water R.

Colurnn:

— size: 1= 0.25 m, @ = 4 mmy

— statianary phase: octadecylsiyl silica gel for chromatography R
{5 pm).

Mebilz phase Stir 3 volumes of acetonfzrile R and 97 volumes

of water R in a beaker; adjust 1o pH 3.0 with phosphoric

acid R.

Flow rate 1.0 mL/min.

Detection Spectrophotometer at 220 nm.

Frjection 20 pl, 3 dmes; inject 0.0 M hydrochloric ecid as a

blank.

Run time 5 times the retention time of acerylcysteine {about

30 min).
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Retention time Impurity A = about 2.2 min;

impurity B = abour 2.4 min; 2-methyl-2-thiazoline-

4-carboxylic scid, originating in test salution (c) = abour

3.3 min; acetylcysteine = about 6.4 min; impurity C = about

12 min; impurity D = abour 14 min,

Systemn sufrability: reference solution {a):

— resolurion: minimum 1.5 between the peaks due 10
impurides A and B 2nd minimum 2.0 between the peaks
due to impurides C and D,

NA]_szXlﬂO
A;;xm;
Az x m3 x 100

Ty= 22 T3 X AU

A4Xm1

Ty

Ay = peak area of individual impurity (impurity A,
impurity B, impurity C and impurity D) in the
chromatogram obrained with rest solution (a);

A; = peak aree of the corresponding individual impurity
(impurity A, impurity B, impurity € and impurity
D) in the chromatogram obeained with reference
solution (a);

As = peak aren of unknown impurity in the chromatogram
obtained with test solurion (a);

Ay = peak area of acetylcysteine in the chromatogram
obtained with reference solution B);

= mass of the substance to be examined in test
solution (a);

Mz = mass of the individual impurity in reference solution
(a);

m3 = mass of acetylcysteine in reference selution {0).

Linnies:

~— #mpurities A, B, C, D: for each impurity, maximum
0.5 per cent;

— any other impurigy; for each impurity, maximum
0.5 per cent;

— wotal: maxintum 0.5 per cen;

— disregard limit: 0.1 times the ares of the principal peak in
the chromatogram obrainied with reference solution (b)
(0.03 per cent); distegard any peak with a retention rime
of about 3.3 min due to 2-methyl-2-thiazoline-d-
carboxylic acid.

Heavy metals (2. 4.8)

Maximum 10 ppm.

2.0 g complies with test C. Prepare the reference solution

using 2 mL of lead standard solion (10 ppm PB) R,

Zinc

Maximum 10 ppm.

Aromic sbsorprion specirometry (2.2.23, Method I1).

Test sohurion Dissolve 1.00 g in 0,007 M hydrochleric acid and

dilute 10 50.0 mL with the same acid,

Reference solutions Prepare the reference solutions using zinc

standard solution (S mglhml. Zn) R, dilsting with ¢.007 M

hydrochloric acid.

Saurce Zine hollow-cathode lamp.

Wavelength 213.8 nm.

Atomisarion device Air-acetylene flame,

Use a correction procedure for non-specific absorption.

Loss on drying (2.2.37)

Maximum 1.0 per cent, determined on 1.000 g by drying in
an oven i gacuo at 70 °C for 3 h.

Sulfated ash (2.4.14)
Maximum 0.2 per cent, determined on 1,0 E
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ASSAY

Dissolve 0.140 g in 60 mL of water R and add 10 mL of
dilute hydrochloric acid R, Afrer cooling in iced warer, add
10 mL. of porassium fodide solurion R and tirrate with 005 M
fodine, using 1 mL of starch solerion R as indicator.

1 mL of 0.05 M jodine is equivalent to 16,32 mg of

CsHoNO,S,
STORAGE
Protected from light.
IMPURITIES
Specified impurities A, B, C, D
H NH,
HO,C .S !
<8 CoH
H NH;

A 33 ’-djsulfmediylbis[{2R)-2~aminopropanoic acid]
(-cystine),

HE

B. (2R}-2-amino-3-sulfanylpropaneic acid {t-cysteine),

CH,
o=
. M. hH
HOLC s X
~g COgH
H NH
o=
CH,

C. (2R,2'R)-3,3"-disuifanediylbis [2-(acetylamino)propanoic
acid} (N,N'-dincetyl-t-cystine),

CHy
0
H N
HyC \ﬁ/s X cou
)

D. (2R)-2-(acetylanﬁna)-—3—(acetylsuifanyl)pmpanoic acid
(N, S-diaceryl-L-cysteine),

FPhExr
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Acetyldigoxin ro
*, Kk
(B-Aceryidigoxin, Ph Eur monegraph 2168)

YOH

CHs

CasHesO15 823 5355-48-6

Action and use
Cardiac Glycoside.

Fi Eur

DEFINITION
3f-[(4-O-Aceryl-2,6-dideoxy-f-p-ribo-hexopyranosyl-(1 - 4)-
2,6-dideoxy-[-0-ribo-hexopyranosyl-(1 - 4)-2,6-dideoxy-B-n-
ribo-hexopyranosyljoxy]-128,14-dihydroxy-5p-card-20{22}-
enolide,

Content

97.0 per cent to 102.0 per cen: (dried substance).

CHARACTERS

Appearance

White or almost white powder.

Selubility

Practically insoluble in wazer, sparingly soluble in methylene
chloride, slightly soluble in ethanol (96 per cent).
IDENTIFICATION

Infrared absorption spectrophotometry {2.2.24).

Comparison fl-aceryldigoxin CRS.

TESTS

Specific optical rotation (2.2.7)

+ 26.2 to + 28.2 (dried substance).

Dissolve 0.50 g in & mixture of equal volumes of methano! R
and methylene ehloride R and dilute to 25.0 mL with the same
mixture of solvents,

Related substances

Liguid chromatography (2.2.29). Prepare the solutions
immediately before wuse.

Salvent mixture Mix equal volumes of methanol R2 and
acetontitrile for chromategraphy R.

Test salurion Dissolve 50.0 mg of the substance 10 be
examined in the solvent mixture and dilute to 100.0 mL with
the solvent mixmure,

Reference solution (a) Dissolve 10.0 mg of f-acervldigoxin CRS
in the solvent mixture and dilute to 20.0 mL with the solvent
mixture,

Reference schaion (B) Dilute 1.0 mL of the test soluton to
20.0 mL with the solvent mixture. Dilute 1.0 mL of this
solution to 10.0 mL with the solvent mixture.

Reference solution (¢} Dissolve 5 mg of gitoxin CRS

(impurity D) in the solvent mixture and dilure to 100.0 mL

with the solvent mixture. To 5.0 mL of this solution, add

0.5 mL of reference solution (z) and dilute to 100.0 mL with

the solvent mixture,

Reference solurion (d} Dissolve 5.0 mg of fl-acervidigoxin for

peak identification CRS (containing fmpurities A and B) in

10.0 mL of the solvent mixture.

Column:

— size; = 0125 m, O = 4.0 mm;

— stationary phase: octadecylsilyl silica gel for chromarography R
{4 um).

Moebile phase:

— mobile phase A: wazer for chromatography R;

-~ mobile phase B: acetonitrile for chromatography R;

Time Mobile phase A Mobile phase B
(min} {per cent V/V) {per cent V/V)
0-10 70 30
10-20 7035 30 3 65
20 - 20.1 35570 63 > 30
20,1 - 25 70 30

Flow rare 1.5 ml/min.
Detection Spectrophotometer at 225 nm.

Injecrion 10 pL. of the test solution and reference

solutions (b), () and {d).

Jdentificarion of smpurities Use the chromatograms obtained

with reference solutions {c) and {d) to identify the peals due

to impurities A, B and 1.

Relative retention With reference to P-aceryldigoxin (retendon

time = about 9 min): impurity B = abour 0.3;

impurity A = about 0.7; impurity D = abour 1.2,

Syseem suitability: reference solution {c):

w resolttion: minimum 1.5 between the peaks due to
B-acetyldigoxin and impurity D;

— symmerry facror; maximum 2.5 for the peak due to
B-acetyldigoxin,

Limits:

— fmpurittes A, B: for each impurity, not more than the area
of the principal peak in the chromatogram obtained with
reference solution (b) (0.5 per cent);

— impurity D: not more than 0.6 times the ares of the
principal peak in the chromatogram obrained with
reference solution (b) (0.3 per cent);

w any other smpurtcy: for ezch impurity, not more than
0.4 times the area of the principal peak in the
chromatogram cbtained with reference solution (b}

(0.2 per cent);

— sum of impurities other than A4, B and D: not more than
1.2 times the area of the principal peak in the
chromatogram obtamed with reference solution (b)

(0.6 per cemt);

— rotal: not more than 3 times the area of the principal peak
in the chromatogram obrained with reference solurion (b}
(1.3 per cent);

« disregard limit: 0.1 times the area of the principal peak in
the chromatogram obtained with reference soluton (b)
{0.05 per cenr).

The thresholds indicated under Related substances

(Table 2034.-1} in the general monograph Substances for

pharmacensical use (2034) do nor apply.
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Loss on drying (2.2.32)

Maximum 1.5 per cent, determined on 1.000 g by drying in
an oven at 105 °C,

Sulfated ash (2.4.14)

Maximuen 0.1 per cent, determined on the residue obtained
in the test for loss on drying.

ASSAY

Liquid chromatography (2.2.29) as described in the test for
relited substances with the following modification.

Injection Test solution and reference solution (a).

Calculate the percentage content of CisHaOy5 from the
declared content of fi-geesyldipoxin CRS.

STORAGE
Protected from light.

IMPURITIES

Specified smpurities A, B, D.

Other derectable fmpuritizs (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph. They are limited by the general
aceeptance criterion for otherfunspecified impurities. Ir is
therefore not necessary to identify these impurities for
demenstration of compliance. See also 5. 10, Conrol of
Dmnpurities in substances Jor pharmaceutical use); C, E, F, G H.

D. 3p- [(2,6-dideoxy-f-p-ribo-hexopyranosyl-{1 ~+4)-2,6-
dideoxy-B-p-ribo-hexopyranosyi-(1 —4)-2,6-didecxy-f-p-ribo-
hexopyranosyl)oxy]-14;16p-dihydroxy-53-card-20(22)-enolide
(gitoxin),

CHy

A, 3[3-{(3—O—acetyl-z,6-dideoxy—ﬁ-n—n'bo-hexupyranosy!—

{1 ~+4)~2,6«dideoxy-ﬁ-mn'bo—hexopyranosyl-(I ~+4}-2,6~
dideoxy-ﬂ—n-n?;o—hexopyranosyl)oxy]-12ﬁ,14-dihydruxy-5[3-
card-20(22)-enolide (x-acetyldigoxin), HO

E. 3p-[(2, 6-didedscy-B-p-ribo-hexopyranosyl-{1--4)-2,6-
dideoxy-B-p-ribo-hexopyranosyl-(1 ~4)-2,6-dideoxy-B-p-ribo-
hexopyranosyl) exy}-14-hydroxy-5 f-card-20(22)-enclide
(digitoxin),

HO
OH
B. 3B-[(2,6-dideoxy-f-p-ribe-hexopyranosyl-(1 —+4}-2,6- i
dideoxy-B-p-ribo-hexopyranosyl-(1 —+4)-2, 6-dideoxy-f-n-ribo- :
hexopyranosyloxy]-128, 14-dihydroxy-50-card-20(22)-enolide
(digoxin),
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CH \]’O

CH,

T, 3§5—[{3,4-O-diuceryl-2,6~dideoxy—ﬂ-n-n'bo-hexopymnosyi-
{1—4)-2,6-dideoxy-f-p-ribo-hexopyranosyl-(1 —+4)-2,6-
dideoxy-B-D-ribo-hexopyranosyl) oxyl- 12, L 4-dihydroxy-54-
card-20(22)-enolide (diaceryldigoxin),

CHa

G. 3B—{(3—O—nceryl-»2,6-dideaxy-ﬁ-n-rfba—hexopyranosy]—
(1 —+4)-2,6-didecxy-B-p-ribo-hexopyranosyl-(1 -+ 4)-2,6-
dideaxy~p-n-ribe-hexopyranosyl)oxy]-14-hydroxy-3p-card-
20(22)-enclide (x-acetyldigitoxin),

T on

CH,

H. 3p-[(4-O-acetyl-2,6-dideoxy-f-n-ribo-hexopyranosyl-
(1~-4)-2,6-dideoxy-f-n-ribo-hexopyranosyl-(1-+4)-2,6-
dideoxy-B-n-ribo-hexopyranosyljoxy]-14-hydroxy-5-card-
20{22)-enolide (f-aceryldigitoxin}.

Ph

* ¥

Acetyltryptophan

(N-Acetyltryptophan, Ph Eur monograph 1383)

*
* 5 ¥

*
* y*

o]

HN \ HH‘N__{
{ CHy
cOozH

246.3

and enantiomer

Cy3H NG 87-32-1
Ph Eur
DEFINITION

(RS)-2-Acerylamino-3-(1 H-indol-3-yi)propanoic acid.

Content

99.0 per cent to 101.0 per cent (dried substance).
PRODUCTION

Tryptophan used for the production of N-acerylryptophan
complies with the test for impurity A and other related
substances in the monograph on Tryprophan {1272).

CHARACTERS

Appearance
White or almost white, crystalline powder, or colourless

crystais.

Solubility

Slightly soluble in water, very soluble in ethanol

(96 per cenr). It dissolves in dilute solutions of alkali
hydroxides.

mp ;

About 205 °C.

IDENTIFICATION

First identification A, B.

Second identification 4, G, D, E.

A. Optical rotation (see Tests).

B. Infrared absorption spectrophotomemy (2.2.24).
Comparison N-acetyltryptophan CRS.

C. Thin-layer chromatography (2.2.27).

Test solution Dissolve 50 mg of the substance to be examined
in 0.2 mL of concentrared ammonia R and dilure to 10 mL
with warer R.

Reference solurion (@) Dissolve 50 mg of

N-aceryltryptophan CRS in 0.2 mL of concentrated ammntonia R
and dilute to 10 mL with mazer R,

Reference solution (%) Dissolve 10 mg of myptophan R in the
test solution and difute to 2 mL with the rest solution.
Plate TLC silica gel Fpsy plate R.

Mubilz phase glacial acetic acid R, water R, butanol R
{25:25:40 VIVIV).

Application 2 pL.

Development Over & path of 10 cm.

Drying In an oven at 100-105 °C for 15 min.

Detecion Examine in uleravioler light at 254 nm.

System sutability: reference solution {b):

— the chromatogram shows 2 clearly separated spots.
Resulss The principal spot in the chromatogram obrained with
the test solution is similar in position and size o the principal
spot in the chromatogram obtained with reference
solution (a).

D. Dissolve about 2 mg in 2 mL of watzr R. Add 2 mL of
dimethylaminobenzaldehyde solurion R6. Heat on o water-bath.
A blue or greenish-blue colour develops.
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E. It gives the reaction of acetyl (2.3.1). Proceed as described
for substances hydrolysable only with difficulry.

TESTS

Appearance of solution

The solution is clear (2.2.1) and not more intensely coloured
than reference solution Y, or GY; (2.2.2, Method II).
Dissalve 1.0 g in a 40 g/ solurion of sodium hydroxide R and
dilute to 100 mL with the same alkaline solution.

Optical roration (2.2.7)

—0.1% to 4 0.1°,

Dissolve 2.50 g in a 40 /L solution of soditm hydroxide R
and dilute to 25.0 mL with the same alkaline solution,

Related substances

Liquid chromatography (2.2, 29). Prepare the test and reference

solutions fmmediately before use.

Buffer sohuion pH 2.3 Dissolve 3.90 g of sadium diltydrogen

phesphate R in 1000 mL of wazer R, Add about 700 mL of &

2.9 g/L. solution of phosphoric acid R and adjust to pH 2.3

with the same scid solution.

Sefvent mixture acetontitrile R, water R (10:90 V119,

Test solution Dissolve 0,10 g of the substance to be examined

in a mixture of 50 volumes of aceronindle R and 50 voluimes

of waier R and dilute 1o 20.0 mL with the same mixture of

solvents.

Reference solutipn {a) Dilute 1.0 mL of the test solution to

100.0 mL with the solvent mixgure.

Reference solution (B) Dilute 4.0 mL of reference solution {a)

to 100.0 mL with the solven: mixture.

Reference solurion (¢} Dissolve the contents of a vial of 1,1'-

ethylidencbismyprophan GRS in 1 mL of reference solurion (b).

Coltnm:

— sz 1=025m, & = 4.6 mm;

— Stationary phase: octadecylsitl silica gel for chramatography R
(5 pm);

— remperaiere; 40 °C,

Mobile phase:

— wmobile phase A: acetonizile R, buffer soluton pH 2.3
(115:885 111);

— mobile phase B: acetonitrilz R, buffer solurion pH 23
(350:650 PNy

Time Mobile phase A Mobile phase B
{min) {per cent ¥/V) {per cent V/V)
-1 100 2

10 - 45 100+ 0 0= 100

45 - 65 ¢ 100

Floey rate 0.7 mi/min.

Detecrion Specrophotomerer at 220 nm.

Injecrion 20 p, of the test solution and reference solutions (a)

and {c).

Retention time N-acetyleryptophan = about 20 min;

1,1"-ethylidenebis(tryprophan) = abour 34 min,

Sustemt suitabifigy: reference solution (c):

— resefution: minimum 8.0 berween the peaks due 1o
N-acetyloryprophan and 1,1 "-ethylidenebis(oyprophan);
if necessary, adjust the time programme for the elurion
gradient (an increase in the duration of eluton with
mobile phase A produces longer retention times and a
better resolution);

— Syanneny factor: maximum 3.5 for che peak due 1o
I,1"-ethylidenebistryptophan in the chromatogram
obrained with reference solution (c).

Lintits:

— impurities A, B, C, D, E, F, G, H, 1, 7, K, L: for each
impurity, not more than 0.25 Gmes the area of the
principal peak in the chromatogram obtained with
reference solutien (2) (0.25 per cent);

— total: not more than 0.5 times the area of the principat
peak in the chromatogram obtained with reference
solution (a) {0.5 per cent);

— disregard lnur: 0.01 times the area of the principal peak
the chromatogram obtained with reference solution {2)
(0.01 per cen:).

Ammonivm (2.4. 1, Method B

Magimum 200 ppm, determined on 0.10 E.

Prepare the standard using 0.2 mL of ammonium standard

solution (100 ppm NH,) R.

Iron (2.4.9)

Maximum 10 ppm.

Dissolve 1.0 g in 50 mL of hydrochloric acid RI, with heating

ar 50 °C, Allow tocool. In a separating funnel, shake with

3 quantities, each of 10 mL, of methyl (sobutyl ketone RI,

shaking for 3 min each time. To the combined organic layers

add 10 mL of water R and shake for 3 min. Examine the
aqueocus layer,

Heavy metals (2.4.8)

Madimaum 10 ppm.

2.0 g complies with test C. Prepare the reference solution

using 2 k. of lead standard soburion (10 ppit Pb) R.

Loss on drying (2.2.32)

Maxirnum 0.5 per cent, determined on 1.000 g by drying in

an oven at 105 °C.

Sulfated ash (2.4.14

Maximum 0.1 per cent, determined og 1.0 g.

ASSAY _
Dissolve 0.200 g in 5 mL of methanol R. Add 50 mL of
aunhydrous ethanol R, Titrate with 8.1 M sodium hydroxide,
determining the end-point potentiomertrically (2.2.20).

1 mL of 0.1 M sodium hydroxide is equivalent 10 24.63 mg of
C13H4N-0,.

STORAGE

Protected from light.

IMPURITIES
Specified impuriies A, B, C, D, E, FFGHILJLKL

HH AN
COH

A, (8)-2-amino-3-{ | H-indol-3-yl)propanoic acid
{=yptophan),

e

H NH
4 and epimer at C*
COzH

B. (S)-.?.-amino—B-[(3RS}—3-hydroxy—2—oxo-2,3-dihydm—IH-
indol-3-yl)propanoic acid (dioxyindolylalznine),
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R
HN 0 H HH;

COsH

C. R = H: (8)-2-amino-4-(2-aminophenyl)-4-oxobutaneic
acid (kynurenine),

E. R = CHO: {§)-2-amino-4-[2-(formylamino)phenyl}-4-
axobutanocic acid {N-formylkynurenine),

AN ) A
cogH
o

H

D. (8)-2-amino-3-(3-hydroxy-1 H-indol-3-yl)propanoic acid
(5-hydroxyrryprophan),
y  H NH
COgH

=

F. (8)-2-amino-3-(phenylamino)propanoic acid
{3-phenylaminoelanine),

CM

HN [ R

COH

G. {S)-2-amino-3-(2-hydroxy-1 H-indel-3-yl)propanoic acid
{2-hydroxytrypeophan),

COgH

H. R = H: (3RS)-1,2,3,4-terrahydro-9H-}-carboline-3-
carboxylic acid,

1. R = CHjy: 1-methyl-1,2,3,4-tetrahydro-9H-B-carboline-3-
carboxylic acid,

COH

J. R = CHOH-CH,-QH: (8)-2-amino-3-[2-f2,3-dihydroxy-1-
(1 H-indol-3-yl)propyli-1H-indol-3-yl]propancic acid,

K. R = H: (5)-2-amino-3-[2-(1 A-indol-3-ylmethyl)-1L.H-
indol~3-yllpropancic acid,

c0.H

L. 1-{1 H-indol-3-yimethy])-1,2,3,4-rerrahydro-9 H-f-
carboline-3-carboxylic acid.

FhEur

*
Acetyltyrosine o

o
(N-Aceryiryrosing, Pir Eur monograph 1384) Fax
CH;
HO °=<
COoH

Ci H;;sNO, 223.2 337-55-3
FhEw
DEFINITION

(25)-2-(Acerylamino)-3-(4-hydroxyphenyl) propanoic acid.
Content :

98.5 per cent to 101.0 per cent (dried substance).
CHARACTERS

Appearance

White or almost white, crystalline powder or colourless
crystals,

Setubility

Freely soluble in warer, practically insoluble in cyclehexane.
IDENTIFICATION

First identification A, B

Second identification A, C, D

A. Specific optical rotation {see Tests).

B. Infrared absorption spectrophotomeny (2.2.24).
Comparison N-acetyltyrosine CRS.

C. Thin-layer chromatography (2.2.27).

Test solurion Dissolve 80 mg of the substance to be examined
in a mixture of 3 volumes of glacial acetic acid R, 3 volumes
of water R and 94 volumes of anhydrous ethanol R, and dilute
to 10 mL with the same mixmre of solvents.

Reference solution Dissolve R0 mg of N-acetylyrosine CRS inn a
mixture of 3 volumes of glacial acerc acid R, 3 volumes of
water R and 94 volumes of anlvdrous ethanol R, and dilute to
10 mL with the same mixture of solvents.

Plate TLC silica gel Fasy plate R.

Mobie phase water R, glacial acetic acid R, ethyl acetate R
(10:15:75 VIVIV),

Application 5 pL.,

Development Over 2/3 of the plate.

Diying In air.

Detecrion Examnine in wlravioler light at 254 nm.

Resulis The principal spot in the chromatogram obzained with
the test soluton is similar in position and size to the principal
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spot in the chromatagram obtained with the reference
solution,

D. Solution § (see Tests) is strongly acid (2.2.4).

TESTS

Solution §

Dissolve 2.50 g in warer R and dilute to 100.0 mL with the
same solvent.

Appearance of solution
Solwtion § is clear {2.2.7) and colourless (2.2.2, Methed in.

Specific optical rotation (2.2, 2!
+ 46 to + 49 (dried substance).
Dilute 10.0 mL of solution S w0 25.0 mL with warer R,

Related substances

Liquid chromatogeaphy {2.2.29). Carry aur the test protecied

Sfrom light,

Test solurion Dissolve 50.0 mg of the substance to be

examined in mobile phase A and dilute to 50.0 mL with

mobhile phase A,

Reference solution (a) Dilure 1.0 mL of the test solution to

100.0 mL with mobile phase A. Dilute 1.0 mL of this

solution to 10.0 mL with mobile phase A.

Reference solution (b) Dissolve 20.0 mg of wyrosine CRS

(impurity A) in 2 mL of a 40 g/L solution of sodiuni

hydroxide R and dilute to 20,0 mL with warer R. Dilute

1.0 mL, of this solution to 10.0 mL. with warer R,

Reference solution (t) Dilute 1.0 mL of reference solution {b)

to 10.0 mL with mobile phase A.

Referance solution (d) Dilute 1.0 m, of reference solution (b

to 20.0 mL with the test solution,

Colunm:

—size:[=015m, © = 3 mm;

~— siationary phase: spherical oczadecylsilyl silica gel for
chromatography R (3 pm);

w— remiperaturz: 40 °C,

Mobils phase;

— mobile phase A: mix 1.0 mL of phosphoric acid R and
1000 mL of water for chromatwgraphy R;

~— mobile phase B acetoniirile R1;

Time Mabile phase A Mobile phase B
{imin) {per cent V/V) (per cent VW)
0-2 47 3

2-15 87262 338

Flow rate 0.7 mL/min.
Derection Spectrophotormeter at 219 nm.

Injection 2 pL of the test solution and reference solutions (8),

(c) and (d).

Relative retention With reference to N-acetyltyrosine (retention

time = about & min): impurity A = about 0.5.

Systen sutabilicy Reference solution (d):

- respluzion: minimum 3.0 between the principal peak and
the peak due 0 impurity A.

Limis:

— ampurity A: not more than 0.8 times the area of the
corresponding peak in the chromatogram obtained with
reference solution (c) (0.8 per cent);

— unspecified tmpurities: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solution (a) (0.10 per cent);

~— gral: maximum 1.0 per cent;

—- disregard limit: 0.5 times the area of the principal peak in
the chromatogram obtained with reference solution {(a)
{0.05 per cenr).

Chlorides (2.4.4)

Maximum 200 ppm.

Dilute 10 mL of solution S to 15 mL with water &,

Sulfates {2.4.19)

Maximum 200 ppm.

Dissolve 1.0 g in distilled warer R and diluze to 20 mL with
the same solvent.

Ammoniuem (2.4.1, Method B)

Maximum 200 ppm, determined on 0,100 g.

Prepare the standard using 0.2 mL of amwmonium standard
solurion (100 ppin NH,) R.

Iron (2.4.9)

Maximum 20 ppr.

In 2 separating funnel, dissclve 0.5 g in 10 mL of difuze
hydrochloric acid R. Shake with 3 quantities, each of 10 ml,
of methyl fsobuenyl kerone R1, shaking for 3 tnin each time.
To the combined organic layers add 10 mL of warer R and
shake for 3 min. The aqueous layer complies with the rest.

Heavy metals (2.4.8)

Maximum 10 ppm,

Dissolve 2.0 g in water R and dilute 10 20 mL with the same
sofven. 12 mL of the solution complies with test A, Prepare
the reference solution using lead standard solurion

(1 ppm Pb) R. .

Loss on drying (2.2,.33)

Maximum 0.5 per cent, determined on 1.600 g by drying in
an oven at 105 “C.

Sulfated ash (2.4./4)

Maximum 0.1 per cent, determined en 1.0 g.

Bacterial endotoxing {2.6.14)

Less than 25 IU/g, if intended for use in the manufacture of
parentera| preparations without a further appropsiate
procedure for the removal of bacterial endotoxins,

ASSAY

Dissalve 0.180 g in 50 mL of carbon dipside-free warer R.
Titrate with 0.1 M sodium hydroxide, determining the
end-point potentiometrically (2.2, 20).

1 mL of 0.1 M sodium hydroxide is equivalent to 22.32 mg of

STORAGE
Protected from light. If the substance is sterile, store in a
sterile, airtight, tamper-proof container.,

IMPURITIES

Specified impuritics A

Other detecrably impurities (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph, They are limited by the general
acceptance criterion for otherfunspecified impurities and/or
by the general monegraph Substances for pharmaceutical use
(2034). It is therefore not necessary to identify these
impurities for demonstration of compliance. See also 5,14,
Conrol of impurities in substances for pharmaceutical use}s B,
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Ho
0Kty
COH
A, (25)-2-amino-3-(4-hydroxyphenyl)propanoic zcid
(tyrosine),

CH;

° COH

B. {25)-2-(acetylamino)}-3-{4-(acetoxy)phenyljpropanoic acid
(diaceeylryrosine).

£hEwr

. . * K
Aciclovir X
* *

(Ph Eur monograph 0968) kol

o}
N
TS
N7 N N\_ D/—/

CH, N5O;5 225,2 59277-85-3

Action and use
Purine nucleoside analogue; antiviral (herpesviruses).

Preparations

Aciclovir Cream

Aciclovir Eye QOintment
Aciclovir Infusion

Aciclovir Oral Suspension
Aciclovir Tablers

Dispersible Aciclovir Tablets

PhEir
DEFINITION
2-Amino-9-[{2-hydroxyethoxy)methyl]-1,9-dibydro-6 H-pursin-
6-omne.

Content
98.5 per cent to 101.0 per cent (anhydrous substance).

CHARACTERS
Appearance
White or almost white, cryszalline powder.

Solubility

Slightly soluble in water, very slightly soluble in ethanol

(96 per cenrt), practically insolubie in heptane. It dissolves in
dilute solutions of mineral acids and alkali hydroxides.

IDENTIFICATION

Infrared absorption spectrophotomerny (2.2.24).
Comparison aciclovir CRS.

TESTS

Appearance of solution

The solution is clear {2,2.1} and not more intensely coloured
than reference solutdon Yy (2.2.2, Method I).

Dissolve 0.25 g in a 4 /L sclution of sodium hydroxide R and
diture to 25 mlL with the same solvent,

Related substances

Liguid chromatography (2.2.29). Prepare the solutions

inmmediarely before use.

Solvent mixture dimethyl sulfoxide R, water R {20:80 V1),

Phosphate buffer solution pH 2.5 Dissolve 3.48 g of dipotassium

hydrogen phosphare R in 1000 mL of water R and adjuse to

pH 2.5 with phosphoric acid R,

Phosphate buffer solution pH 3.1 Dissolve 3.48 g of dipowassiun

hydrogen phosphate R in 1600 mL of warer R and adjust 1o

pH 3.1 with phosphoric acid R.

Test solution Dissolve 25 mg of the substance to be examined

in 5.0 mL of dimethyl sulfoxide R and dilute ro 25.0 mL with

warer R,

Reference solution (o) Dissolve 5 mg of aciclovir for system

suitabiliry CRS (containing impurides A, B, J, K, N, O and

P) in | mL of dimethyl sidfoxide R and dilute to 5.0 mL with

teater R,

Reference solution (B) Dilure 1.0 mL of the test solution to

100.0 mL with the solvent mixture. Dilute 1.0 mL of this

solution to 10.0 mL with the solvent mixmure.

Reference solution () Dissolve the contents of a vial of aciclovir

Jor peak identificarion 1 CRS (containing impurities C and I)

in 200 pL. of dimerhyl sulfoxide R and dilute to 1.0 mL with

water R,

Reference solution (d} Dissolve the conterits of a vial of

aciclovir for peak identificarion 2 GRS (containing impurities T

and () in 1.0 mL of reference solution (a).

Colunmn: .

— sz I=0.25m, 8 %4.6 mm;

— stationary phase: end-capped octadecylsilyl silica gel for
chromatography R (5 pm).

Mobie phase:

— mobile phase A: acetoniole R, phosphare buffer solution
pH 3.1 (1:99 ViV,

- nobile phase B: acetonimile R, phosphate buffer sclution
pH 2.5 (50:50 WI);

Time Mobile phasc A Mohile phase B
{min} (per cent ¥V} {per cent V/V)
0.5 100 1]

5-27 100 -» 80 0220

27 - 40 a0 20

Flow rate 1.0 mL/min.
Dertection Spectrophotometer at 254 nm,

Injection 10 pL of the 1est soluzion and reference

solutions (b), {c) and (d).

Identification of impurities Use the chromatogram supplied
with aciclovir for peak identificarion I CRS and the
chromatogram obtazined with reference solution (<) to idenrify
the peaks due to impurities C and I; use the chromatogram
supplied with aciclovr for peak identificarion 2 CRS and the
chromatogram obmined with reference soludon (d) to
identify the peaks due to impurities A, B, F, G, , K, N, O
and P.

Relarive retention With reference to aciclovir (retention

titne = about 13 min); impurity B = about 0.4;

impurity P = about 0.7; impurity C = abour 0.9;

imparity N == abour 1.37; impurities O and Q = about 1.42;
impurity I = abour 1.57; impurity § = about 1.62;

impurity F = about 1.7; impurity A = sbout 1.8;

impurities K and R = abour 2.5; impurity G = abour 2.6.
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System suitability;

— resolution: minimum 1.5 between the peaks due to
impurity C and aciclovir in the chromatogrem obtained
with reference solution (c); minimum 1.5 berween the
peaks due 1o impurities F and A and minimum 1.5
berween the peaks due to impurities K and G in the
chromatogram obrained with reference solution (d),

Lints:

— correction factor: for the calculation of content, multiply the
peak area of impurity I by 1.5;

— #mpurity B: not more than 7 times the area of the
principal peak in the chromatogram obtained with
reference solution (b) (0.7 per ceng);

- sunl of tmpurities O and Q: not more than 3 times the area
of the principal peak in the chromatogram obrained with
reference solution (b) (0.3 per cent);

— sum of impurities K and R: not more than twice the ares of
the principal peak in the chromatogram ebtained with
reference solution (b} (0.2 per cene);

— impuriies A, G, §, N, P for each impurity, not more than
twice the area of the principal peak in the chromatogram
obtained with reference solution (b) {0.2 per cent);

— impurities G, F, I' for each impurity, not more then the
area of the principal peak in the chromatogram obrained
with reference solution (b) (0.1 per cent);

— unspecified impurities: for each impurity, not more than
0.5 times the area of the principal peak in the
chromatogram obtained with reference solution )

(0.05 per cent);

— tatal; not more than 15 times the area of the principal
peak in the chromatogram obtained with reference
solution (b) (1.5 per cent);

— disregard limir: 0.3 times the arez of the principal peak in
the chromatogram obtained with reference solution 1))
(0.03 per cenr).

Water (2.5.12)
Maximum 6.0 per cent, determined on 0.500 g.

Sulfated ash (2.4.14)
Maximurm 0.1 per cent, determnined on 1.0 g

Bacterial endotoxins (2.6, /4, Method D)

Less than 0.50 IU/mg, if intended for use in the manuficture
of parenteral preparations without a further appropriage
procedure for the removal of bacterial endotoxins.

ASSAY

Dissotve 0.150 g in 60 mL of ankydrous acetie acid R, Titrate
with 0,1 M perchioric acid, detenmining the end-point
potentiometrically (2.2.20). Carry out a blank titration,

1 mL of 0. M perchioric acid is equivalent to 22,52 mg

of CaH; 1N503.

IMPURITIES

Specified impurities A, B, C, F, G, 1, ], K, N, C,P,Q.R
Other detectable fmpurities (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph. They are limited by the general
acceptance criterion for other/unspecified impurities and/or
by the general monograph Substances for pharmaceurical use
(2034). It is therefore not necessary to identify these
impurities for demonstradon of compliance. See also 5. 74,
Control of impurities in substances for pharmaceutical wse): L, M.

o

HN N °
L% o
HzN J\\ T /—/ _<CHJ
g

A, 2—[{2-arnino-6-0xu-l,6-dihydm-9H—pudn—9-yl)me:hoxy}
ethyl acesarte,

B. 2-amino-1,7-dihydro-6H-purin-6-cne (guanine),

8} OH
W N/

HN
AL
HaN7 N7 N
C. 2-amino-7-{(2-hydroxyethoxy)methyt)-1,7-dihydro-6H-
purin-6-one,
o
N
L
HCT NN g

F. N-[9-[{2-hydroxyetiioxy) methyl}-6-0x0-6,9-dihydea-1 H-
purin-2-yl]acetamide,
0

o HN N P
" Jj\# A, f N“} /__/o‘fms

g

G, 2«-{{2—(acery]amino)-6—exo-l,6—dihyd.ro-9H—purin—9-
yl]methoxy]ethyl acerate,

o]
N
LY e 8
HN™ N7 N N NH
py <\’ ;
N H;

L Z-amino-7-[[2~[(2-amino-6-0x0-1,6-dihydro-9 H-purin-9-
yhmethoxyethoxy] methyl}-1, 7-dihydra-6 H-purin-6-ane,
0

0
HN N N NH
s SRR O
HNT N - N\—_-of_\o _/’”‘ N7 TN,

IR 9,9’~[emylencbis(oxymeﬂlylene)]bis(2-aminu-1,9—dihydr0-
6H-purin-6-one),

o) )

HC N N OH
<f‘\NH Hu"if>

{,J ey “LOS

K. 2,2'-(methylenediimino)bis [9-[(2-hydroxyethoxy)methyl]-
1,9-dihydro-6F-purin-6-one],
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0
o ﬁrz’li"g
H;C/U\NAN N
H )——cu,
o]

L. N-(9-acetyl-6-ox0-6,9-dihydro- ) H-purin-2-yl)acetamide
{N* 9-diacetylguanine),

g S _<CH s

O HN l /)
H,Ciﬁ/l\s N

M. 2-[[2-{acetylamino)-6-0x0-1,6-dihydro-7H-purin-7-yl]
methoxylethy! acetate,
N. unknown structure,
O. unknown soructure,

4]
N
HA
N
HaN N N OH
P. 2-amino-9-(2-hydroxyethyl)-1,9-dihydro-6 H-purin-6-one,

0
HN N
L 0\
Hatt /kN N~ o

Mg

0 +
HN N
LA
HZN N N /""’G OH
g

Q. mixmure of 2-aminoe-9-[[2-(hydrexymethoxy)ethoxy]

methyl]-1,9-dihydro-6H-purin-6-one and 2-amino-9-{f2-

(hydroxyethoxy)methoxy]methyl]-1,9-dihydro-8 H-purin-6-
o

one,
Q
HN N N{:{L
Hzn-'*/\N / ] 3 ()N 7N

l\o/\/ovo‘\/\g

R.9,9%

[tnethylenebis (oxyethyleneoxymethylene)bis(2-amino-
1,9-dihydro-6 H-purin-6-one).

Ph Ewr

* %

Acitretin o
*,

(Ph Eur monggraph 1385) *ak

CH; CHy CH;

MCD;H
Hyc0 CH,

CH;

CoHas 05 3264 55079-83-9

Action and use

Vitamin A analogue (rerinoid); treatment of psoriasis;
ichthyosis; Darler’s disease.

Preparation

Acitretin Capsules

Fi &

DEFINITION
(all-E)-9-{4¢-Methoxy-2,3,6-trimethylphenyl)-3, 7-dimnethyl
nona-2,4,6,8-tetraenoic acid.

Content
08.0 per cent to 102.0 per cent (dried substance).

CHARACTERS

Appearance

Yellow or greenish-yelfow, crystalline powder.

Solubility .

Practically insoluble in water, sparingly soluble in
tetrahydrofuran, slightly soluble in acetone and in ethanot
(86 per ceny), very slightly soluble in cyclohexane,

It is sensitive to air, heat and lighr, especially in solution.
It shows polymorphism.

Carry out all operarions as rapidly as possible and avoid exposure
to actinic Hghi; use freshly prepared solutions.

IDENTIFICATION

First idemificarion B

Second identification A, C

A. Ultravioler and visible absorption spectrophotemerry
(2.2.25).

Test solurion Dissolve 15.0 mg in 10 mL of retrahydrofieran R
and dilute immediately to 100.0 mL with the same solveat.
Dilute 2.5 mL of this solution to 100.0 mL with
wetrahydrofuran R.

Spectral range 300-400 nm.

Absorption maxintum At 358 nm.

Specific absorbance at the absorprion maxinuen 1350 to 1473,
B. Infrared absorption spectrophotomeny (2.2.24),
Prepararion Discs.,

Comparison acitrerin CRS.

If the spectra obrained in the solid state show differences,
dissolve the substance to bé examined and the reference
substance separatcly in 2-propanol R hearing under reflux,
filrer, evaporate to dryness and record new spectra using the
residues,

C. Examine the chromarograms obtained in the assay.
Results "The principal peak in the chromatogram obtained
with test solution {b) is similar in retention dme to the
principal peak in the chromatogram obesined with reference
solution (a).
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TESTS -

Related substances

Liquid chromatography (2.2.29). Mainzain the sampler ar
4°C.

Test selution (a) Dissolve 23.0 mg of the substance to be
examined in 5 mL of revrahvdrafuran R and dilute
immediately 1o 100.0 mL with anhydrons ethanol R.

Test sphution (B) Diluze 10,0 mL of test solution {a) 1o

25.0 mL with anlydrous ethanol R,

Reference solution (a) Dissolve 25.0 mg of acitretin GRS in

5 mL of tetrabydrofuran R and dilure immediately to

100.0 mL with anlydrous ethanof R. Dilute 10.0 mL of this
solution €0 25.0 mL with anhydrous ethanol R.

Reference solution (b) Dissolve 1.0 mg of wretinoin CRS in
anhydrous ethanol R and dilute to 20,0 mL with the same
solvent. Mix 5.0 mL of this solution with 2.5 mL_ of
reference solution (a) and ditute to 100.0 mL with anhydrous
ethanal R,

Reference solurion (¢) Dilute 2.5 mL of reference solution (a}
to 50.0 mL. with anfydrous ethangl R, Dilute 3.0 mL of this
solution 10 20.0 mL with anhydrowus ethanol R.

Columm:

~ sizel=0.25m, @ = 4 mm;

— stationary phase: microparticulate cctadecylriyl silica gel for
chromatography R (5 pm) with a specific surface area of
200 m*/g, a pore size of 15 nm and a earbon loading of
20 per ceng;

— temperature: 25 °C,

Mabile phase A 0.3 per cent VYV solution of glacial aceric

acid R in a mixnure of 8 volumes of water R and 92 volumes

of anhydrous ethanol R.

Flow rate 0.6 mi/min.
Detecrion Spectrophotometer at 360 nrm.

Infecrion 10 pL of test solution {a) and reference solutions (&)

and (c).

Run time 2.5 times the retenton time of acitretin,

Retenrion rime Impurity A = sbout 4.8 miin; tretinoin = gbour

5.2 min; acitretin = about 6.2 min; impurity B = gbout

10,2 min.

Systent suitability: reference solution {b):

~— resolution: minimum 2.0 between the peaks due 1o
acitretin and wetinoin; if necessary, adjust the
concentration of anfiydrous ethanol R,

Limizs:

— impurities 4, B: for each impurity, not mare than the area
of the peak due to acitretin in the chromatogram obtained
with reference solution (¢) (0.3 per cent);

—- zaral: not more than the area of the peak due to acitretin
in the chromatogram obrained with reference solution )]
(1.0 per cent);

— disregard Hmie: 0.1 times the area of the principal pesk in
the chromatogram obtained with reference solution (€).

Palladium

Maximom 10 ppm.

Atomic absorpticn spectromeny (2. 2,23, Method .

Test solution Inroduce 2.0 g into a quartz beaker and add

3 mL of magnesium nitrate solution R. Heat in a2 muffle

furmace o 350 °C at a rate of 40 *C/min to incinerate the

content. Ignite at about 450 °C for 8 h and then ar

530 + 50 °C for a further hour. Dissolve the residue in a

mixture of 0.75 mL of hydrachloric acid R and 0.25 ml. of

nitriz acid R, warming gently. Cool, then transfer the sofution

into a volumetric flagk contzining warer B and dilure 10

30.0 mL with the same solvent,

Reference solution Dissolve 0.163 g of heawy magnesium oxide R
in a mixture of 0.5 mL of nitric acid R, 1.5 mL of hydrachloric
acid R and 50 mL of water R, add 2,0 mL of palladiim
standard solution (20 ppm Pd) R and dilute to 100.0 mL with
water R,

Soutrce Palladium hollow-cathode lamp,

Wavelength 247.6 nm.

Aromisation device Air-acetylene flame.

Heavy metals (2.4.8

Maximum 20 ppm.

2.0 g complies with test C, Prepare the reference solution
using 2 mL of fead standard solution (10 ppim Ph} R,

Loss en drying (2.2.32)
Maximum 0.5 per cent, determined on 1.000 g by drying
tn vacuo at 100 °C for 4 h,

Sulfated ash (2.4.14)
Maximum 0.1 per cenr, determined on 1.0 £

ASSAY

Cary out the assay protected from Iight, use amber volumerric

flasks and prepare the solutions immediately before se.

Liquid chromarography {2.2.29) as described in the test for

relared substances with the following medificadons.

Injeceion Test solution (b) and reference solution {a).

System suitability;

— repearability; maximum relstive standard deviation of
1.0 per cent after 6 injections of reference solution {a);
if necessary, adjust the integration parameters,

Calculare the percentage content of Ca1Has05 from the

declared content of acirretin GRS,

STORAGE

In an airtight container, protected from light, ata
temperature of 2 °C to 8 °C.

It is recommended that the contents of an opened coniner
be used as soon as possible and any unused part be protected
by an atmosphere of inert gas,

IMPURITIES
Specified impurities A, B,
CH, CHy CH,
CogH
HsCO CHiy
CH,

A, (ZZ,QE,GE,SE)-EJ-(4—methoxy—2,3,ﬁ-n'imeﬂiylpheny!)-?z,’i-
dimethylnona-2,4,6,8-tetraencic acid,

CH;, CHy CH; ©

HiCO CHy
CHy

B. ethyl (all-E)-9-(4-methoxy-2,3,6-mimethylphenyl)-3,7-
dimerhylnona-2,4,6,8-terraenoate.
Ph Eur
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Adapalene o

C *
(Ph. Eur. monograph 2445) Ko
HLCO l
l co -

CogHa05 412.5 106685-40-%

Action and use
Vitamin A analogue (retinoid); treatment of acne,

Preparations
Adapalene Cream
Adgapalene Gel

FrEwr
DEFINITION
6-(4-Methoxy-3-tricyelo[3.3.1.1>7]dec-1-ylphenyl)
naphrhalene-2-carboxylic acid.

Content
98.0 per cent to 102.0 per cent (dried substance).

CHARACTERS

Appearance

White or almaost white powder.

Solubility

Practically insoluble in water, spadngly soluble in
tetrahydrofuran, practically insoluble in ethanol
(96 per cens).

IDENTIFICATION
Infrared absorption spectrophotometry (2.2.24).
Comparison adapalens CRS.

TESTS

Appearance of solution

The solution is clear (2.2.7) and not more intensely coloured
than reference soludon BY, (2.2.2, Method Ii).

Dissolve 0.2 g in retrahydrofuran R and dilute to 20 mL with
the same solvent.

Related substances

Liquid chromatography (2.2.29).

Solvent mixture tetrahydrofuran R, acetonitrile R, water R
(20:37:43 VIVIV).

Test sohuion (a) Dissolve 40.0 mg of the substance 1o be
examined in 10 mL of tetrakydrofuran R, add 7 mL of the
solvent mixture and dilute to 20.0 mL with retrahydrofuran R.

Tese solution (B) Dissolve 20.0 mg of the substance to be
examined in 50 mL of serrahydrafuran R, add 35 mL of the
salvent mixture and dilute to 100.0 mL with

tetrahydrofuran R. Dilure 5.0 mL of the solution to 50.0 mL
with the solvent mixture.

Reference solurion {a) Dilute 1.0 mL of test solution (&) to
10.0 mL with terrahydrofuran R. Dilute 1.0 mL of this
solation to 100.0 mL with the solvent mixmare.

Reference solution (3) Dissolve 2.4 mg of adapalene

impuricy C GRS in 2 mL of rerrahydrofuran R and dilute to
20.0 mL with the same solvent. Dihuzte 2.0 mL of the
solution to 20.0 mL with the solvent mixture. To 2.0 mL of
this solution add 2.0 ml. of reference solution (a) and dilute
to 20.0 mL with the solvent mixture.

Reference solurion (¢} Dissolve the contents of a vial of
adapalene for peak tdentification CRS (comuaining impurities A,
C and D) in 0.5 mL of retrafiydrofuran R and dilute o
1.0 mL with the solvent mixrure,
Reference solution (d) Dissolve 20.0 mg of adapalene CRS in
50 mL of srrahydrofuran R, add 35 mL of the solvent
mixture and dilute to 100.0 mL wich terrafydrofuran R,
Diluge 5.0 mL of the soluton to 50.0 mL with the solvent
mixrure,
Column:
v gizer = 0.23 m, ©® = 4.6 mmy;
— stationary phase: end-capped phenylsilyl silica gel for
chromatography R (5 um) with a carbon loading of
7.5 per cent;
— temperature; 30 °C,
Mobile phase:
— mobile phase A: glacial acetic acid R, water R (0.1:100 V/V);
— mobile phasz B: werrahydrofuran R, acetonitrile R
(35:65 VIF)

Time Mabile phase A Mobile phase B
{rain) {per cont ¥/V) {per cent V/V)
0-25 50 50
2.5 - 40 50+ 28 50+ 72

40 - 42 2 2

Flow rate 1.2 mLi/min.
Deteerion Spectrophotometer at 270 nm.

Injection 25 pL of test solution (a) and reference solutions (2); e

{b) and (c).

Identification of impurities Use the chromatogram supplied

with adapalene for peak identificarion CRS and the o

chromatogram obtained with reference solution {¢) to identify .

the peaks due to impurides A, C and D.

Relative retention With reference to adapalene (rerention

tme = abourt 20 min): impurity A = about 0.3;

impurity C == about 0.9; impurity D = about 1.9.

Systent suitabiliry: reference solution (b}

— resolugion:: minimum 4.5 between the peaks due 1o
impurity C and adapalene;

— signal-to-noise ratio; minimum 10 for the pesk due to
impurity C.

Lintfrs:

— correction factors: for the calenladon of content, multiply
the peak areas of the following impurities by the
corresponding correction factor: impurity A = 0.7;
imputity C = 7; impurity D = 1.4;

— mpurity A: not more than 3 times the area of the
principal peak in the chromarogram obtained with
reference solution () (0.3 per cent);

— fmpurity D: not more than twice the area of the principal
peak in rhe chiromatogram obtained with reference
solution (a) {0.2 per cent);

— #mpurity C: not more than 1.5 times the ares of the
principal peak in the chromarogram obtained with
reference solution (a) (0.13 per cent);

— unspecified fmpurities: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solution {g) (0.10 per cent);

«w [gtal: ROt more than 5 times the area of the principal pezk
in the chromatogram obtained with reference solutdon ()
(0.5 per cent);
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— disregard limit: 0.5 times the area of the principal peak in
the chromatogram obtained with reference solution {(a)
(0.05 per cent).

Heavy metals (2.4.8)

Maximum 20 ppm.

0.250 g complies with test G. Prepare the reference solution

using 0.5 mL. of lead standard solution (10 ppt PB) R,

Loss on drying (2.2.32)

Maximum 0.5 per cent, determined on 1.000 g by drying in
an oven at 105 °C for 4 h,

Sulfated ash {(2.4.149)

Maximum 0.1 per cent, determined on 1.0 g

ASSAY

Liguid chromatography {2.2.29) as descibed in the test for
related substances with the following medificetion,

Tnjection Test solution (b} and reference solution (d).
Calculate the percentzge content of adapalene from the
declared content of adapalene CRS.

IMPURITIES

Specified fmpurities A, C, D

Otler detecrable impurities (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograpk. They are limited by the general
aceeplance criterion for other/unspecified impurities and/or
by the general monograph Substances for pharmaceutical use
(2034). It is therefore not necessary 1o identify these
irnpurities for demonstration of compliance. See also 5,70,
Control of impurities in substances for pharmaceutical use): B,

w“x‘ge’
COzH

A. 2,2"-binsphthalene-6,6'-dicarboxylic acid,

HyCO O
SRRe
CDZH

B, 6-[3-(3-hydroxytricyclo[3.3.1. 1% dec- 1 -y])-4-
mer.hoxyphenyl]naphmalene—z—carboxylic acid,

@

C. 1-(2-methoxyphenyl)micyclo[3.3.1.1%"|decane,

HyCO
SOPYL;
SRAe
GCH,
D. 1,1"-[4,4"-bis(methoxy)biphenyl-3,3'-diylJbis (micyclo

[3.3.1.1°"]decane),
Ph Eur

. + Wy
Adenine -
* *
(P Eur monograph 0800) ol
NH;
i
BTN
L2
N N
CsHN, 135.1 73-245

Action and use
Constituent of anticoagulant and preservative solutions for
blood,

Ph Eur

DEFINITION

Adenine contains not less than 98.5 per cent gad not more
than the equivalent of 101.0 per cent of 7H-purin-6-amine,
calcudated with reference o the dried substance,

CHARACTERS

A white or almost white powder, very slightly soluble in
water and in alcohol. It dissolves in dilute mineral acids and
in dilute solutions of alkali hydroxides.

IDENTIFICATION

First identification A,

Second identificarion B, G.

A. Examine by infrared absorprion spectrophotometry
(2.2.24}, comparing with the spectrum obtained with
adenine CRS. Examine the substances prepared as discs.

B. Examine the chromarograms obtained in the test for
related substances. The principal spot in the chromatogram
obtained with test solurion (b} is similar in position and size
to the principal spot in the chromatagram obtsined with
reference solution (a),

C. To I g add 3.5 mL of propionic anhydrids R and boil for
15 min with stdrring. Cool, To the resulting crystalline mass
add 15 mL of light perroleum R and hear to boiling with
vigorous stirring. Cool and filter. Wash the precipitate with
two quantities, each of 5 mL, of fight perroleum R, Dissolve
the precipitate in 10 mL of warer R and boil for 1 min. Filrer
the mixrure #t 30 °C to 40 °C. Allow to cool. Filter, and dry
the precipitaze at 100 °C 1o 105 °C far 1 h. The melting
point (2.2.14) of the precipirate is 237 °C w 241 °C.

TESTS

Solution §

Suspend 2.5 g i 50 mL of distifled water R and boil for

3 min. Cool and dilute to 50 mI_ with distilled water B. Eilier.
Use the filerate as solution S,

Appearance of solution

Dissolve 0.5 g in dilure hydrochipric acid R and dilate to

50 mL with the same acid. The solution is clear {2.2.1) and
eolourless {2.2.2, Merhod ID).

Acidity or alkalinity

To 10 mL of solation S add 0.1 mL, of bromothymol blue
solution Rf and 0.2 mL of 0,07 M sodium hydroxide.

The solution is blue. Add 0.4 mL of 0.07 M hyvdrochloric acid,
The soluton is yellow.

Related substances

Examine by thin-layer chromatography (2.2.27), using silica
g2l GFa54 R as the coating substance.
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Test solution (a) Dissolve 0.10 g of the substance to be
examined in dilute acetfc acid R, with heating if necessary, and
dilute to 10 mL with the same acid.

Test solurion (B) Diluze 1 ml of test solution (a) to 10 mL
with dilute acetic acid R

Reference sofution (a) Dissolve 10 mg of adenine CRS in dilue
aceric acid R, with heating if necessary, and dilute to 10 mL
with the same acid.

Reference solution (8) Dilute | mL. of test solution (b) o

20 mL with difute acetic acid R.

Reference solution (t) Dissolve 10 myg of adenine GRS and

10 mg of adenosine R in dilite acetic acid R, with heating if
necessary, and dilure to 10 mL with the same acid.

Apply to the plate 5 uL of each solution. Develop over a
path of 12 cm using a mixture of 20 volumes of concentrared
ammonia R, 40 volumes of ety acerate R and 40 volumes of
propanol R, Dry the plate in a current of warm air and
examine in ultravioler light at 254 nm. Any spot in the
chromarograrm obtained with test solution (a), apart from the
principal spot, is not more intense than the spot in the
chromatogram obtained with reference solution (b)

{0.5 per cent). The test is not valid unless the chromatogram
obiained with reference soludon (c) shows two clearly
separated spots.

Chlorides (2.4.4)

‘Ta 10 mL of solution S add I mL of concentrated ammonia R
and 3 mL of sifver nitrate solurion R2. Filter. Wash the
precipitate with & little water R and dilute the filerate 1o

15 mL with warer R. The solution complies with the limit
test for chlorides (100 ppm). When carrying out the test, add
2 mL of dilute nitric acid R instead of 1 mL of dilure nitric
acid R.

Sulfates (2.4.13)

Dilute 10 mL of soludon § to 15 mL with distilled warer R,
The solution complies with the limir test for sulfates

{300 ppm).

Ammonium

Prepare a cell consisting of two warch-glasses 60 mm in
diameter placed edge to edge. To the inner wall of the upper
watch-glass stick a piece of red litnmus paper R 5 mm square
and wetted with a few drops of warer R. Finely powder the
substance to be examined, place 0.5 g in the lower warch-
glass and suspend in 0.5 mL of warer R. To the suspension
add 0.30 g of heavy magnesium oxide R. Brefly witurate with
a glass rod. Immediately close the cell by putting the two
watch-pglasses together. Heat at 40 °C for 15 min, The litmus
paper is not more intensely blue colfoured than a standard
prepared at the same time and in the same manner using
0.05 ml of ammonium standard solution (100 ppm NH,} R,
0.5 mL of warer R and 0.30 g of heany magnesium oxide R
(10 ppm},

Heavy metals (2.4.8)

1.0 g complies with test C for heavy metals (20 ppm).
Prepare the reference solution using 2 mL of lead standard
soluzion (10 ppm Pb) R.

Loss on drying (2.2.32)

Not more than 0.5 per cent, determined on 1.000 g by
drying in an oven at 105 °C.

Sulfated ash (2.4.719

Not more than 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.100 g in a mixture of 20 mL. of aceric anhydride R
and 30 mL of anfvdrous acetic acid R. Titrate with 0.1 M

perchioric acid, detenmining the end-point potentiomerrically
{2.2.20).

1 mL of 0.1 M perchioric acid is equivalent to 13.51 mg of
CsHsNs.

Ph Eur

* ¥

Adenosine
(Ph. Eur. monograph 1486)

* %
* o

* gk

oM OH

CioH,N50, 267.2 58-61-7

Action and use
Antiarrhythmic.
Ph Eir

DEFINITION
9-8-p-Ribofuranosyl-2 H-purin-6-amine,

Content
99.0 per cent to 101.0 per cent (dried substance).

CHARACTERS

Appearance

White or almost white, crysualline powder.

Solubility

Stightly soluble in warer, soluble in hot water, pracrically
insoluble in ethanol (96 per cent) and in methylene chloride.
It dissolves in dilute mineral acids.

mp

About 234 °C,

IDENTIFICATION

Infrared absorption spectrophotometry (2.2.24).
Conparison adenosine CRS.

TESTS

Solution S

Suspend 5.0 g in 100 mL of disulfed water R and hear to
boiling. Allow to cool, filter with the aid of vacuum and
dilute to 100 mL with distilfed twarer R.

Appearance of solution

Solution S is colourless (2.2.2, Method IT.

Acidity or alkalinity

To 10 mL of solution S, &dd 0.1 mL of bromocresol purple
solution R and 0.1 mL of 0.0 M hydrochloric acid.

The solution is yellow. Add 0.4 mL of 0.01 M sedium
hydroxide, The solution is violet-blue.

Specific optical rotation (2.2.7)

—45 to —49 {dried substance),

Dissolve 1.25 g in 1 M hvdrochloric acid and dilute w0

50.0 mL with the same acid, Examine within 10 min of
preparing the solution.

Related substances

Liguid chromatography (2.2.25).

Solvent mixmure Dissolve 6.8 g of porassiem hydrogen sulfare R
and 3.4 g of tetrabunylmmmoniun hydrogen sulfate R in water R,
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adiust to pH 6.5 with 2 60 g/L solution of porassizm

hydroxide R and dilute to 1000 mL with the same solvent.

Use a freshly prepared solvent mixture.

Test solurion Dissolve 20 mg of the substance to be exarmnined

in the mobile phase and dilute to 20 mL with the mobile

phase,

Reference solution (2) Dilute 1.0 ml of the test solution 10

100.0 ml, with the mobile phase. Dilute 1.0 mL of this

solution to 10.0 mL with the mobile phase.

Reference solurion (B) Dissolve 5 mg of adenine R (impurity A)

and 3 mg of inesine R (impurity G) in the mobile phase and

dilute to 50 mL with the mobile phase, Dilute 4 mL of this
solution to 100 mL with the mobile phase.

Colunm:

— sizee [=0.25m, @ = 4.6 mm;

— starionary phase: end-capped octadecylsityl sifica gel for
chromarsgraphy R (3 pm).

Mobile phase water R, solveat mixture (40:60 I/i).

Flow rare 1.5 mL/min.

Detection Spectrophotometer at 254 nm,

Injeczion 20 pL.

Run time 1.5 times the retention time of adenosine.

Relarive retention With reference to adenosine (retention

time = gbour 13 min): impurity A = abour 0.3;

impurity G = about 0.4.

Systems suitabilicy: reference solution (b):

— resolurion: minimum 1.5 between the peaks due to
impurities A and G.

Limirs:

— correction facters; for the caleulation of content, muldply
the peak areas of the following impurities by the
corresponding correction factor: impurity A = 0.6;
impurity G = 1.4;

~— impurity At not more than nwice the area of the peincipal
peak in the chromatogram obtained with reference
soluton (g} (0.2 per cenr);

— impurity G: not more than the area of the principal peak
in the chromatogram obtained with reference solurion (a)
(0.1 per cent);

— unspecified impurities: for each impurity, not more than the
area of the principal peak in the chromatogram obrained
with reference solution (z) (0.10 per cent);

— total: not more than 5 times the ares of the principal peak
in the chromatogram obtained with reference solution (a)
(0.5 per cent);

— disregard limit: 0.5 times the area of the principal peak in
the chromatogram obrained with reference solution (a)
(0.05 per cens),

Chlerides (2.4.9)

Maximom 100 ppm.

Dilute 10 mL of solution S to 15 mL with water R,

Sulfates (2.4.13)

Maximum 200 ppm, determined on solution S.

Ammonium (2.4.1, Method B)

Maximum 10 ppm, determined on 0.5 g.

Prepare the standard using 5 mL of ammonium standard
solution (1 ppm NH,} R.

Lass on drying {2.2.32)

Maximum 0.5 per cent, deterrnined on 1.000 g by drying in
ant oven at 105 °C.

Sulfated ash (2.4./4

Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.200 g, warming slightly if necessary, in a mixture
of 20 mL. of aceric ankydride R and 30 mL of anhydrous acetic
acid K. Titrate with 0,1 M perchioric acid, determining the
end-point potentiomerrically (2. 2.20).

1 mL of 0.1 M perchloric acid is equivalent to 26.72 mg

of Cmng,Ns()q.

IMPURITIES

Specified impurities A, G.

Other detectable impurities (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph. They are limited by the general
acceptance criterion for otherfunspecified impurities and/or
by the general monograph Substances for pharmaceutical use
{2034). It is therefore not necessary to identify these
impurities for demonstration of compliance. See also 5,14,
Control of impuriries in substances for pharmaceutical use): F, H,

NHy
NAiN
k‘u f H?

A. TH-purin-6-amine (adenine),

OH OQH

F. 1-p-v-ribofuranosylpyrimidine-2,4(1 H,3H)-dicne

{uridine),
)
HN N
L
HO

0

OH QH

G. 9-p-p-ribofuranosyi-1,0-dihydro-6 H-purin-6-one (inosine),

0
HN N
A A
HaM” N7 N
HO
O
OH OH

H. 2-amino-9-f-p-ribofuranosyl-1,9-dihydro-6H-purin-6-one
{guanosine).
Fh Ew
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- . *
Adipic Acid
(Ph Eur monograph 1586}
Hozc/\/\/cﬂzi-l

#** %
* o W

* gk

CeH o0, 146.1 124-04-9

Action and use
Excipient.

Ph Eur

DEFINITION
Hexanedioic acid.

Content
99.0 per cent 1o 101.0 per cent (dried substance).

CHARACTERS

Appearance

White or almost white, crystalline powder.

Solubility

Sparingly soluble in water, saluble in boiling water, freely
soluble in ethanaol (96 per cent) and in methanol, soluble in
acetone,

IDENTIFICATION

A, Melting point (2.2.14): 151 °C to 154 °C.

B. Infrared absorption spectrophotomerry (2.2.24).
Comparison adipic acid CRS.

TESTS
Solution 8
Dissolve 5.0 g with heating in distifed water R and dilute to
50 mL with the same selvent. Allow o cool 2ad to
crystallise. Filter through a sintered-glass filter (40) (2.1.2}.
Wash the filter with disalled warer R. Collect the filtrate and
the washings until a volume of 50 ml. is obtained.
Appearance of solution
‘The solution is clear (2.2.1) and colourless (2.2.2,
Method IT).
Dissolve 1.0 g in methansl R and dilute to 20 mL with the
sarne solvent.
Related substances
Liguid chromatography (2.2.29).
Tese solurion Dissolve 0.20 g of the substance to be examined
in the mobile phase and dilute to 10.0 mL with the mobile
phase.
Reference solurion (a) Dissolve 20 mg of glaric acid R in
1.0 mL of the test solution and difure 1o 10.0 mL with the
mabile phase.
Referance solution () Dilute 1.0 mL of the test solution to
100.0 mL with the mobile phase, dilute 1.0 mL of the
solution to 10.0 mL with the mobite phase.
Column:
— size: [ = 0,125 m, @ = 4.0 mm,
— stationary phase: spherical ocradegylsityl sifica gel for
chromatography R (5 pm) with a specific surface area of
350 m*/g and a pore size of 10 nm,
— temperature: 30 °C,
Mobile phase Mix 3 volumes of aceronsirile R and 97 volumes
of a 24.5 g/L. solution of diluze phosphoric acid R.
Flozy rare 1 ml/min.
Detection Specrrophotometer at 209 nm,
Injection 20 pL.
Run time 3 times the retention time of adipic acid.

System suitabilizy: reference soludon (a):
~— resolurion: minimum 9.0 berween the peaks due to glutaric

acid and adipic acid.

Limits:

wn gny imipurity: not more than the area of the principal peak
in the chromatogram obtained with reference solution (b)
{0.1 per cent),

— total: ot more than 5 times the area of the principal peak
in the chromatogram obtained with reference solution (b)
(0.5 per cen),

w disregard fimit: 0.5 times the area of the principal peak in
the chromatogram obtsined with reference solution (b)
(0.05 per cent).

Chlorides (2.4.4)

Maximum 200 ppm.

Ditute 2.5 mL of solution S 10 15 mL with warer R.

Nitrates

Maximum 30 ppm.

To 1 mL of solution S add 2 mL of concentrated ammonia R,
0.5 mL of a 10 g/L solueion of manganese sulfare R, 1 ml. of
a 10 g/L soludon of sulfandamide R and dilute to 20 mL with
water K. Add 0,10 g of zinc poevder R and coal in iced water
for 30 min; shake from time to time. Filter and cool 10 mL
of the filtrate in iced water. Add 2.5 mL of hydrochloric

acid R1 and } mL of a 10 g/L. solution of
naphthylethylenediamine dihydrochloride R. Allow to stand at
room temperatrure. After 15 min the mixrure is not more
intensely coloured than a standard prepared at the same time
and in the same manner, using 1.5 mi of nitrare srandard
selution {2 ppm NO3) R instead of 1 ml. of solution 5.

The test is invalid if a blank solution prepared art the same
time and in the same manner, using 1 mL of warer R instead
of 1 mL of solution S, is more intensely coloueed than a

2 mg/L solution of portassiion permanganaie R.

Sulfates (2.4.13)

Maximum 300 ppmt.

Dilute 3 mL of solution S to 15 mL with distilled warer R
Iron (2.4.9)

Maximum 0 ppm, determined on soluacn S.

Heavy metals (2.4.8)

Maximum 10 ppm.

12 mL of solution § complies with test A. Prepare the
reference solution using lead standard solurion (1 ppm Pb) R.
Loss an drying (2.2.32)

Maximum 0.2 per cent, determined on 1.000 g by drying in
an oven at 105 °C.

Sulfated ash (2.4.149)

Maximum 0.1 per cent.

Melt 1.0 g completely over a gas burner, then ignite the
melted substance with the burner, After ignition, lower or
remove the flame in order to prevent the substance from
boiling and keep it burning until completely carbonised.
Carry out the test for sulfated ash using the residue.
ASSAY

Dissolve 60.0 mg in 50 mL of warer R. Add 0.2 mL of
phenolphthalein solution R and titrate with 0.7 M sedium
hydroxide,

1mLof .1 M sodxum hydroxtde is equivalent to 7.31 mg of
CsH 1004

IMPURITIES
o>
A. R = CH;-CO.H: pentanedioic acid (glutaric acid),
B. R = CO;H: buranediojc acid (succinic acid),
C. R = [CH}5-CO:H: heptanedioic acid (pimelic acid).

FhEw
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L3 * 3 *
Adrenaline / Epinephrine R
* *
(Pir Eur monograph 2303) Fak
H OH
‘. H
HO
CoH,;NO; 183.2 51434

Action and use
Adrenoceptor agonist.

Preparations

Adrenaline Eye Drops/Epinephrine Eye Drops

Dilure Adrenaline Injection (1 in 10,000)/Ditute Epinephrine
Injection (1 in 10,000)

Fh Eur
DEFINFTION
4—[(1R)-1—Hydroxy—z-(memylamino)emy]}benzene—l,2-diol.
Synthetic product.

Content
99.0 per cent to 101.0 per cent (dried substance).

CHARACTERS

Appearance

White or almost white crystalline powder, becoming coloured
on exposure to air and light.

Solubility
Practically insoluble in water, in ethanol (96 per cent) and in
methylene chloride. It dissolves in hydrochloric acid.

IDENTIFICATION

A. Infrared absorption spectrophotometry (2.2.24,
Comparison adrenaline CRS.

B. Specific optical rotation (see Tests).

TESTS

Solution §

Dissolve 1.000 g in a 25.75 ¢/L solution of hydrochloric aeid R
and dilute to 50.0 mL with the same solvent. Examine the
solution immediately.

Appearance of solution

Soluticn § is not more opalescent than reference

suspension IT (2.2. 1) and not more intensely coloured than
reference solution BY; (2.2.2, Method ),

Specific optical rotation (2.2.7)

—50.0 to —954.0 (dried substance), determined on solution S.

Related substances

Liquid chromatography (2.2.29). Prepare the solutions protected
Jromt light,

Solvent mixture 4 Dissolve 5.0 g of porassium dihydrogen
phosphate R and 2.6 g of soditon ocianesulfornate R in water for
chromatography R and dilute to 1000 mL with the same
solvent (it is usually necessary 1o str for ar least 30 min to
achieve complete dissolution). Adjust 1o pH 2.8 with
phosphoric acid R,

Solvent mixume B aceroninile RI, solvent mixture A

(13:87 V11).

Tesz solurion Dissolve 40 mg of the substance to be exarnined
in 3 mL of 0.1 M hydrochloric acid and dilute to 50.0 mL
“with solvent mixmre B,

Reference soluzion (a) Dilute 1.0 mL of the test solution to
100.0 mL with solvent mixture B, Dilute 1.0 mL of this
solution to 10.0 mL with solvent mixture B,

Reference solution (b) Dissolve 1.5 mg of neradrenaline

tarrate CRS (impurity B) and 1.5 mg of adrenalone

hydrochioride R (impurity C) in solvent mixmire B, add

1.0 mL of the test solution znd dilure to 100 mL with

solvent mixture B.

Reference solurion (¢) Dissolve the contents of a vial of

adrenaling impurity mixture CRS (containing impurities D

and E) in 1.0 mL of the blank solution.

Reference solution (d) Dissolve 4 mg of adrenaline with

impuriry F CRS in 0.5 mL of 0.1 M hydrochioriz acid and

dilute to 5 mL with solvent mixture B.

Blank solution 0.1 M hydrochloric acid, solvent mixpure B

(1:9 V.

Colun:

— size; I = 0.10 m, @ = 4.6 mm;

~— stationary phase: end-capped octadecylsibyl sifica gel for
chromatagraphy R (3 pm);

~ temparaure: 50 °C.

Mobile phase:

— mobile phase A: acstonfrile R1, solvent mixture A
{5:95 VI,

— mwobile phase B: aceronitrile R1, solvent mixture A
(45:55 Vi),

Time . Mobile phase &4 Mobile phose B
[min) __(per cent W} {per cent V/V)
0-15 92350 850
15-30 505 92 56> 8

26 -25 92 8

Flow rate 2.0 mE/min.

Detection Spectrophotometer at 210 nm.

Injection 20 pL.

Tdenification of impurities Use the chromatogram supplied

with adrenaltne impuriey mivoure CRS and the chromatogram

obrained with reference solution (c) 1o identify the peaks due
to impuities D) and E; use the chromatogram supplied with
adrenaling with impurity F CRS and the chromarogram
obtained with reference soluton (d) to identify the peak due

to impurity F,

Relative retention With reference to adrenaline (retention

time = about 4 min): impurity F = about 0.2

impurity B = about 0.8; impurity C = about 1.3;

impurity D = sbour 3.3; impurity E = abouz 3.7,

System suitabiliry: reference selution (b):

— resolurion: minimum 3.0 berween the peaks due to
impurity B and adrenaline.

Linits:

~~ correction factors: for the caleulaton of content, multply
the peak areas of the following impurides by the
corresponding correcdon factor: impurity D = 0.7;
impurity E = 0.6;

— impurities B, C, F: for each impurity, not more than rwice
the area of the principal peak in the chromatogram
obrained with reference solution {a) (0.2 per cenr);

— impurities D, E: for each impurity, not more than the area
of the principa] peak in the chromarogram obezined with
reference solution (a) (0.1 per cent);
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—- unspecified impuritfes: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solution (a) (0.10 per cent);

— torgl: not more than 5 times the area of the principal peak
in the chromatogram obtained with reference solution (a)
(0.5 per cent);

— disregard limit: 0.5 times the area of the principal peak in
the chromatogram obtained with reference solution (a)
{0.05 per cent).

Loss on drying (2.2.32)

Masimum 0.5 per cent, determined on 1.000 g by drying

over diphosphorus pentoxide R at a pressure not exceeding

0.7 kPa for 18 h.

Suifated ash (2.4.14)
Maximum 0.1 per cenrt, determined on 1.0 g.

ASSAY

Dissolve 0.150 g in 50 mL of anhydrous acetic acid R. Titrate
with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.2.20).

1 mL of 0.1 M perchloric acid is equivalent to 18.32 mg

of C9H13N03.

STORAGE
Under nitrogen, protected from light.

IMPURITIES
Specified impurities B, C, D, E, F

H, OH
H{J:@/'L/ NH;
HO

B. (1R)-2-amino-1-(3,4-dihydrexyphenylethanol

{noradrenaline},
2 H
Ha N.
CH;,
HO

C. 1-(3,4-dihydroxyphenyl)-2-(methylamino)ethanone

(adrenalone),
H oH [ j
HO ; N,
HO

D, 4-[(1 B)-2-(benzylmethylamine)-1-hydroxyethyljbenzene-

1,2-dicl,
D
HO N.
HO

E. 2-(berzzylmethylamino)-1-(3,4-dihydroxyphenyl)ethanone,

HOS H
HG:©)'\/N-.

CHy
HO

F. (1R)-1-(3,4-dihydroxyphenyl)-2-
{methylamino)ethanesulfonic acid.

P Ew
. . *
Adrenaline Acid Tartrate / e
Epinephrine Acid Tartrate g
(Adrenaline Tarirare, Ph Eur monograph 0254)
\Cl'i; o _ CO;H
HDDA/ ’ H O

CysH 1oNOy 333.3 5142-3

Action and use

Adrenocepror agonist.

Preparations

Adrenaline Injection/Epinephrine Injection

Dilute Adrenaline Injecton {1 in 10,000)/Dilute Epinephrine
Injection {} in 10,000}

Adrenaline Solution!Epix_xéphzine Solution

Adrenaline and Cocaine Intranasal Solution
Bupivacaine and Adrenaline Injection/Bupivacaine and
Epinephrine Injection

Lidocaine and Adrenaline Injection/Lidocaine and
Epinephrine Injection

Ph Ewr

DEFINITION

(1 R)-1-(3,4-Dihydroxyphenyl}-2-(methylaminc)ethanol
hydrogen (2R,3R)-2,3-dibydroxybutanedioare.
Content

08.5 per cent to 101.0 per cent (dried substance).

CHARACTERS

Appearance

White or greyish-white, crystalline powder.
Solubility

Freely soluble in water, slighily soluble in ethanol
(96 per ceni).

IDENTIFICATION

A. Dissolve 5 g in 50 mL of a 5 g/L. solution of sodium
metabisulfite R and make alkaline by addidon of ammonia R.
Keep the mixture at room temperatze for at least 15 min
and filter. Reserve the filtrate for idensification test C. Wash
the precipitate with 3 quantities, each of 10 mL, of
methanol R, Dry at 80 °C. The specific optical rotation
(2.2.7) of the residue (adrenaline base) is —53.5 to 50,
determined using a 20.0 g/L. soluton in 0.5 M hvdrochioric
acid.

B. Infrared absorption spectrophotometry (2.2.24).
Preparaion Discs of adrenaline base prepared as described
under identficadon test A.

Comparison Use adrenaline base prepared as described under
identification test A from 50 mg of adrenaling rarrate CRS
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dissolved in 5 ml. of a 5 g/L selution of sodium
merabisulfire R, Keep the mixture at room temperature for at
teast 30 min, Filter through a sintered-glass filter (2.1.2).

C. 0.2 mL of the filtrate obiained in identification test A
gives reaction {b) of tarerates (2.3, 7).

TESTS

Appearance of solution

The solution is not more opalescent than reference
suspension IT (2.2.1) and not more intensely coloured than
reference soluton BYs (2.2.2, Method II).

Dissolve 0.5 g in warer R and dilute to 10 mL with the same
solvent. Examine the solution immediately.

Related substances

Liquid chromatography (2.2.29). Frepare the solutions protecred
Jrom light,

Solvent mixture A Dissolve 5.0 g of potassium dilydrogen
phosphate R and then 2.6 g of sodium sotanesulfonare R in
water for chromatography R, and dilute 10 1000 mL with the
same solvent (it is usually necessary to sdr for at Jeast 30 min
to achieve complete dissolution). Adjust to pH 2.8 with
phasphoric acid R,

Solvent mixture B acetoniils R1, solven: mixture A

(130:870 Vi,

Test solurion Dissolve 75 mg of the substance to be examined
in 5 mL of 0.1 M hydrochioric acid and dilute to 50 mL. with
solvent mixture B,

Reference solution (a} Dilute 1.0 mL of the test solution to
100.0 mL with solvent mixture B. Dilute 1,0 mL of this
solutior to 10.0 mL. with solvent mixture B.

Reference soluzion (B) Dissolve 1.5 mg of noradrenaline

tarerate CRS (impurity B) and 1.5 mg of adrenalone

hydrochloride R (impurity C) in solvent mixture B, add

1.0 mL of the test solution and diluze to 100.0 mL with

solvenr mixture B,

Reference solurion {¢) Dissolve the contents of a vial of

adrenaline fmpurity mixmure CRS (impurities D and E) in

0.1 mL of 0.1 M hydrochloric acid and 0.9 mL of solvent

mixture B,

Reference solurion (d) Dissolve 7.5 mg of adrenaline tarrrare

with impurity A CRS in 0.5 m. of 0.1 M hydrochloric acid and

dilute to 5.0 mL with solvent mixture B,

Blank soluzion 0.1 M hydrochloric acid, solvent mixture B

(1:9 Vi,

Column:

— size; 1= 0.10 m, @ = 4.6 mm;

— Stationary phase: end-capped octadecylsivi sitica gel for
chromarography R (3 um);

— temperature; 50 °C.

Mobiz phase:

— mobile phase A: acetonimile R{, solvent mixrure A
(5:95 Vi)

— tmobile phase B: acatonimile R1, solvent mixture A
(45:55 V/V);

Time Mobile phase A Mobile phase B
{min) {per cent V/V} {per cent V7V)
0-15 92 50 850

15- 20 50 92 N8
20.125 92 8

Flow rate 2.0 mL/min.
Detecrion Spectrophotometer ar 210 nm.

Injecion 20 pl.

Identification af impurities Use the chromatogram supplied

with adrenaline impurity mixture CRS and the chromatogram

obtained with reference solution (¢} to identify the peaks due
to impurities D and E; use the chromarogram supplied with
adrenaling tarrate with impurity A CRS and the chromatogram
obzained with reference solution {d) to identify the peak due

to impurity A,

Relative retention With reference to adrenaline (rerention

time = about 4 min): impurity B = abour 0.8;

impurity C = abour 1.3; impurity A = shout 3.2

impurity D = about 3.3; impurity E = about 3.7.

System sufzability: reference solution (b):

— respluzion: minimum 3.0 berween the pesks due o
impurity B and adrenaline,

Limits;

— correction facrors: for the calculation of content, multiply
the peak areas of the following impurities by the
correspanding correction factor: impurity D = 0.7;
impurity E = 0.6;

— inipurigy A: not more than 3 times the area of the
principal peak in the chromatogzam obtained with
reference solution {(a) (0.3 per cent);

— impurities B, C: for each impurity, not more than twice
the area of the principal peak in the chromatogram
obtained with reference solurion (a) (0.2 per cent);

~ impurities D, E: for each impurity, not more than the area
of the principal pesk in the chromatogram obtained with
reference solution (z) (0.1 per cent);

— unspecified impurities: for each impurity, not more than the
area of the principal peak in the chromatogram obrained
with reference solution () (0.10 per cent);

— toral: not more than 6 times the arex of the principal peak
in the chromatogram obtained with reference solution (a)
(0.6 per cent);

e disregard lmir: 0.5 times the area of the principal peak in
the chromatogram obuined with reference solurion {a)
(0.03 per cear).

Loss on drying (2.2.32)

Maximum 0.5 per cent, determined on 1.000 g by drying

i vacuo for 18 h.

Sulfated ash (2.4.149

Maximum 0.1 per cent, determined on 1.0 g,

ASSAY

Dissalve 0.300 g in 50 mL of anhydrous acetic acid R, heating
gently if necessary. Titrate with 0.1 M perchioric acid until a
bluish-green celour is obtained, using 0.1 mL. of cryseal violer
solution R as indicator,

1 mL of 0.1 M perchioric acid is equivalent to 33.33 mg

of C];HmNOg.

STORAGE

In an airdght container, or preferably in a sealed twbe under
vacuum or under en inert gas, pratected from light.

IMPURITIES
Specified impurities A, B, C, D, E
A, uaknown structure,

B. (1R)-2-zmino-1-(3,4-dihydroxyphenyl)ethanol
(noradrenaline},
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Q

H
HOD)‘\,N .
CHa
HO

C. 1-(3,4-dihydroxyphenyl}-2-(methylamino)ethanone

{adrenaione),
H OH [ :
HO 5 N
CH;
HO

D. 4-[(1R)-2-(benzylmethylamino)-t-hydroxyethyl]benzene-

1,2-diol,
e} (@
HDD)\/ N
CH;
HO
E. 2-(benzylmethylamino)-1-(3,4-dihydroxyphenyl}ethanone.
Fh Eur

K %

Agar

(Ph. Eur. mouggraph 0310)

o
*

gk

Action and use
Excipient.

P Etr

DEFINITION

Polysaccharides from various species of Rhodophyceae
mazinly belonging to the genus Gelidiun. It is prepared by
treating the algae with boiling water; the extract Is filtered
whilst hot, concentrated and dried.

CHARACTERS

Appearance

Powder or crumpled strips 2-5 mm wide or sometimes flakes,
colouzless or pale yellow, translucent, somewhat tough and
difficult to break, becoming more brittdle on drying.

Mucilaginous taste,

IDENTIFICATION

A, Examine under a microscope. When mounted in 0.005 M
ioding, the strips or flakes are partly smained brownish-vialet,
Magnified 100 tmes, they show the following diagnostic
characters: aurmerous minute, colourless, ovoid or rounded
grains on an amorphous background; occasional brown,
round or avoid spores with a reticulaced surface, measuring
up to 60 um, may be present. Reduce 10 a powder, if
necessary. The powder is yellowish-white. Examine under a
microscope using £.005 M iodine. The powder presents
angular fragments with numerous grains similar to those seen
in the srips and flakes; some of the fragments are stained
brownish-violet.

B. Dissolve 0.1 g with heating in 50 mL of warer R. Cool.
To 1 mL of the mucilage carefully add 3 mL of warer R so as
to form 2 separate layers. Add 0.1 mL of 0.05 M fodine.

A dark brownish-violet colour appears at the interface. Mix.
The liquid becomes pale yellow.

C. Heat 5 ml. of the mucilage prepared for identification

test B on & water-bath with 0.5 mL of hvdrocidoric azid R for
30 min. Add 1 mL of barium chioride solution RI. A white
turbidity develops within 30 min.

D. Hear 0.5 g with 50 mL of warer R on a water-bath until
dissolved. Only a few fragments remain insoluble. During
cooling, the solution gels between 35 °C and 30 *C. Heat the
gel thus obrained on a water-bath; it does not liquefy below
80 °C.

TESTS

Swelling index (2.8.49

Minimum 10 and within 10 per cent of the value stated on
the label, determined on the powdered herbal drug (355)
(2.9.12).

Insoluble matter

Maximum 1.0 per cent.

To 5.00 g of the powdered herbal drug (333) (2.9.12) add
100 mL of warer R and 14 ml of difute hydrochloric acid R.
Boil gently for 15 min with frequent sorming. Filter the hot
liguid through a tared, sintered-glass filter (160) (2.1.2}, rinse
the filter with hot water R and dry at 100-105 °C.

The residue weighs a maximum of 50 mg.

Gelatin

To 1.00 g add 100 mL of warer K and heat on a water-bath
untii dissolved. Allow 1o cool to 50 °C., To 5 mL of this
selution add § mL of picric acid selution R. No turbidity
appears within 10 min.

Loss on drying (2.2.32)

Maximum 20.0 per cent, determined on 1.000 g of the L
powdered herbal drug {355) {2.9.12} by drving in an oven at’
105 °C.

Total ash (2.4.186)

Maximum 5.0 per cent.

Microbial contamination

TAMC: acceptance criterion 10° CFU/g (2.6.12).
TYMC: acceptance criterion 10° CFU/g (2.6.12).
Absence of Escherichia eoli (2,6,13),

Absence of Salmonella (2.6.13).

LABELLING
The label states the swelling index,

FhEr

. B * g
Medical Air ¥
*

(Medicinal Air, Ph Eur monograph 1238) *ak

When Medical Air &5 intended for use it a room in which
magnetic resonance imaging (MR} is being performed, the
evlinder and firtings shoudd be made from sutiable non-
Jerromagnetic matertaly and labelled accordingly.

PhEr
DEFINITION

Compressed ambient, air.

Content

20.4 per cent ¥/ to 21.4 per cent VIV of oxygen (0.).
CHARACTERS

Appearance
Colourless gas.

* o
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A A L1 - Filter 350 nm
UV Source Filter 210 am
Collimator
Photomultiplisr Amplifier
Figure 1238.-1. ~ UV fluorescence analyser
Solubility collimator, and a selecdve filter; the beam is blocked

AL 20 °C at a pressure of 101 kPs, | volume dissolves in
about 50 volumes of water,

PRODUCTION

Carbon dioxide

Maximum 500 ppm F/¥, determined using an infrared
analyser (2.3,24).

Gas 10 be examined Filter the substanee to be examined to
avoid stray light phenomena.

Reference gas (a) Use a mixrure of 21 per cent Vil of
oxygen R and 79 per cent V7V of nitrogen R1, containing less
than 1 ppm V/V of carbon dioxids R1.

Reference gas (B Use a mixture of 2] per cent ¥V of
oxygen R and 79 per cent V7V of nitrogen RI, containing
500 ppen WV of carbon diaxide R1.

Calibrate the apparams and set the sensitivity using reference
gases (a) and (b). Measure the content of carbon dioxide in
the gas to be examined.

Carbon monoxide

Maximum 5 ppm V/V, determined using an infrared analyser

(2.5.23).

Gar 10 be examined Filter the substance 1o be exemined to

avoid stray light phenomena.

Reference gas (a) Use a mixture of 21 per cent P/F of

oxygen R and 79 per cent V7V of nitrogen R1, containing less

than I ppm ¥V of carbon monoxide R.

Raference gas (h) Use & mixture of 21 per cent ¥/ of

oxygen R and 79 per cent ViV of nitrogent R, containing

5 ppm VIV of carbon monoxide R.

Calibrate the appararus and set the sensitvity using reference

gases (a) and (b). Measure the content of carben monoxide

in the gas to be examined.

Sulfur dicxide

Maximum | ppm VIV, determined using an ultraviolet

fluorescence analyser (Figure 1238.-1).

The apparatus consists of the following:

— @ system generating ulravioler radiadon with a
wavelength of 210 nm, made up of an ulmavioler lamp, a

periodically by a chopper rotating at high speeds;

— a reaction chamber, through which flows the gas to be
examined; .

— & system that detects radiation emitted at 2 wavelength of
350 nm, made up of a selectdive fiter, a phoetomulriplier
tube and an amplifier.

Gas ro be examined Fiker the substance 1o be examined.

Reference gas (@) Use a mixture of 21 per cent ¥/¥ of

oxygen R and 79 per cent V/V of ninogen RI.

Reference gas (b) Use a mixoure of 21 per cent 171 of

oxygen R and 79 per cent V7V of nivrogen R, congaining

0.5 ppm ViV to 2 pom VIV of sulfur dioxids RI.

Calibrate the appararus and set the sensitivity using reference

gases (a) and (b). Measure the content of sulfur dioxide in

the gas to be exarmined,

it

Maximum 0.1 mg/m®, determined using an oil detector tube

(2.1.6), when an oil-lubricated compressor is used for the

production.

Nitrogen monoxide and nitrogen dioxide

Maeximum 2 ppm V¥ in total, determined using a
chemiluminescence analyser (2.5, 26}.

Gas 10 be examined The substance to be examined.

Reference gas (a) Use ¢ mixture of 21 per cent V/V of

oxygen R and 79 per cent V/V of nitrogen R1, containing less
thar 0.05 ppm M/ of nitrogen monoxide and nitrogen
dioxide. . )

Referznce gas (b)) Use a mixrure of 2 ppm VIV of nitrogen
monoxidz R in nitrogen R,

Calibrate the apparatus and set the sensitvity using reference
gases (a) and (b). Measure the content of nirogen monoxide
and nitrogen dioxide in the gas to be examined,

Water

Maximum 67 ppm VIV, determined using an electrolytic
hygrometer (2.5.28), except where the competent suthority
decides thar the following limit applies to medicinal air
gererated on-site and distributed in pipe-line systems
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operating at a pressure not greater than 10 bars and a
temperature not less than 5 °C: maximum 8§70 ppm /P,
determined using an electrolytic hygrometer (2.5.28).
Assay

Determine the concentration of oxygen in air using a
paramagnetic analyser (2.5.27).

je—— 25 mm

370 mm

216 mm

Figure 1238.2. — Gas bureite

IDENTIFICATION

Firse identificarion C,

Second identificarion A, B.

A. In 1 conical flask containing the substance to be
examined, place a glowing wood splinter. The splinter
remains glowing.

B. Use a gas burette (Figure 1238.-2) of 25 mL eapacity in
the form of a chamber in the middle of which is a tube
graduated in 0.2 per cent between 19.0 per cent and

23.0 per cent, and isolated at each end by a tap with a
conical barrel. The lower tap is joined to a mube with an
olive-shaped nozzle and is used to introduce the gas into the

apparatus, A cylindrical funnel above the upper tap is used to
introduce the absorbent solution. Wash the buretze with
water R and dry. Open the 2 taps. Connect the nozzle to the
source of the gas to be examined and set the flow rate o

1 L/min. Flush the burerte by passing the gas 1o be examined
through it for 1 min. Close the lower tap of the burette and
immediately afterwards the upper 1ap, Repidly disconnect the
burette from the source of the gas to be examined. Rapidly
give a half rum to the upper tap to eliminate any excess
pressure in the burette, Keeping the burerte vectical, fill the
funnel with a freshly prepared mixture of 21 mL of a 560 g/LL
solution of porassitm hydroxide R end 130 mL of a 200 ¢/L
solution of sedium dithionite R, Open the uppet tap slowly.
The solution absotbs the oxygen and enters the burerte.
Allow 1o stand for 10 min withour shaking. Read the level of
the lignid meniscus on the graduated part of the buretre.
This figure represents the percentage V/V of oxygen.

The value read is 20.4 1o 21.4.

C. It complies with the limits of the assay.

TESTS

Carbon dioxide

Masimum 500 ppm ¥/, determined using a carbon dioxide
detecror webe (2. 1.6).

Sulfur dioxide

Maximum 1 ppm ¥/, determined using a sulfur dioxide
detector tube (2.1.6).

Oil

Maximum 0.1 mg/m’, determined using an oil derector tube
(2.1.6}, when an oil-lubricated compressor is used for the
production. 1

Nitrogen monoxide and nitrogen dioxide

Maximum 2 ppm V/V, determined using a nitrogen
monoxide and nitrogen dioxide detector tube (2.1.6).

Carbon monoxide

Maximum 5 ppm WV, determined wsing a carbon monoxide
detector tube (2. 1.6).

Water vapour

Maximum 67 ppm ¥/V, determined using a water vapour
detector tube (Z.1.6), except where the competent authority
decides thar the following limit applies to medicinal air
generated on-site and disiributed in pipe-line systems
operating at a pressure not grester than 10 bars and a
temperature not less than 5 °C: maximum 870 ppm P/,
determined using a water vapour detector tube (2. 1.6).

STORAGE

As 2 gas, in suitable containers complying with the legal
regulations or as & gas supplied by a pipe network.
LABELLING

Where applicable, the label states the production method, as
regards to the use of an oil - lubricated compression.

IMPURITIES

A, CO4: carbon dioxide,

B. 80,: sulfur dioxide,

C. NO: nitrogen monoxide,
D, NO3: nitrogen dioxide,

E. oil,
F. CO: carbon menoxide,
G. H,0: water.

Ph Eur
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Synthetic Air by

*
(Synthetic Medicinal Air, Pl Eur monograph 1684) ot

Whenr Synthetic Air is intended for use in a room i which
magnetic resonance tmaging (MRI) is being performed, the
evlinder and firtings should be made from suitable non-
Jerromagnetic materials and labelled accordingly.

i Er

DEFINITION
Mixture of Nitrogen (1247) and Oixygen (0417).

Content

95.0 per cent to 105.0 per cent of the nominal value which is
between 21,0 per cent 111 to 22.5 per cent F7F of oxygen
(O2).

CHARACTERS

Colourless and odourless gas,

Solubility
At a temperamure of 20 °C and a pressure of 101 kPa,
1 yolume dissalves in about 50 volumes of water,

FPRODUCTION
Water (2.5.28)
Maximum 67 ppm VIV,

Assay (2,5.27}
Carry out the determination of OXygen in gases,

IDENTIFICATION
First identificarion C
Second identification A, B

A. In 2 conical flask containing the substance to be
examined, place a glowing splinter of wood. The splinter
remains glowing.

B. Use a gas burette (Figure 1684.-1) of 25 mL capacity in
the form of a chamber, in the middle of which is a tebe
graduated in 0.2 per cent berween 19.0 per cent and

23.0 per cent, and isolated at each end by a rap with a
conical barrel. The lower tap is joired to a tube with an
olive-shaped nozzle and is used to introduce the gas into the
apparatus. A cylindrical funrel above the upper tap is used to
introduce the ahsorbent solution. Wash the burette with
water R and dry. Open botl taps. Connect the nozzle to the
source of the substance to be examined and set the flow rare
to 1 L/min. Flush the burette by passing the substance to be
examined through it for 1 min. Close the lower tap of the
burette and immediately afterwards the upper tap. Rapidly
disconnect the burette from the source of the substence 1o be
exsmined. Rapidly give a half turn of the upper tap to
eliminate any excess pressure in the burerte. Keeping the
burette vertical, flll the funnel with a freshly prepared mixture
of 21 ml. of a 560 g/L solution of porassium hydroxide R and
130 mL of a 200 g/L solurion of sodfum dikienite R. Open
the upper tap slowly. The solution absorbs the oxygen and
enters the burerte. Allow to stand for 10 min withour
shaking. Read the level of the liquid meniscus on the
graduated part of the burerte. This figure represents the
percentage /7 of oxygen. The value read is 95.0 per cent o
105.0 per cent of the nominal value.

C. It complies with the limits of the assay.

TESTS

Water vapour

Maximum 67 ppm 7V, determined using a water vapour
detector tube (2, 1.6).

* oy 3

[4———— 25 mm

370 mm

210 mm
21.0%
——ieg—— 8 mm

Figure 1684.-1.— Gas burente

STORAGE

As a compressed gas in suirable containers complying with
the legal regulations or a5 a compressed gas supplied by a
pipe network, after mixing of the compornents,

LABELLING
The label states the nominal content of O, in per cent ¥V,

IMPURITIES
A. Ha.0: water.
Ph Eur
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Alanine
{Pir Eur monograph 0752)

* %%
W

H HH;
He™ oogH

C;H;NO; 89.1 56-41-7

Action and use
Amino acid.
Fh Eur

DEFINITION
{25)-2-Aminopropanoic acid.

Content
D8.5 per cent ro 101.0 per cent (dried substance).

CHARACTERS

Appearance

White or alrmiost white, crystaliine powder or colourtess
crystals.

Solubility

Freely soluble in water, very slightly soluble in ethanol
(96 per ceat).

IDENTIFICATION

First identification A, B

Second identification A, C, D

A. Specific optical rotation (see Tests).

B. Infrared absorption specerophotametry (2.2.24).
Comparison alanine CRS.

C. Thin-layer chromatography (2.2.27).

Test solution Digsolve 10 mg of the substance to be examined
in warer R and diluee 10 50 mL with the same solvent.
Reference solution. Dissolve 10 mg of alanine CRS in water R
and dilute to 50 mL with the same solvent.

Plate TLC silica gel plate R,

Mobile phase glacial acetfc acid R, water R, butanol R
(20:20:60 VIVIV).

Application 5 pL.

Developmenr Qver 2/3 of the plate.

Drying In air.

Detecrion Spray with ninhydrin solution R and heat at 105 °C
for 15 min.

Resudts The principal spot in the chromatogram obtained with
the Test solution is similar in position, colour and size to the
principal spot in the chromatogram gbtained with the
reference soluton.

D. Dissolve 0.5 g in a mixture of 0.25 mL. of hydrochloric
acid R1, 0.5 mL of a 100 g/L solution of sodium nitrite R and
I mL of water R. Shake; gas is given off. Add 2 mL of dilure
sodium hydroxide selution R, followed by 0.25 mL of ifodinated
potassium fodide solution R, After abour 30 min, z yellow
precipitate is formed.

TESTS

Seolution 8

Dissolve 2.5 g in distilled water R and dilute to 50 mi with
the same solvent,

Appearance of solution

The solution is clear {2.2.1) and not more intensely coloured
than reference soludon BY; (2.2.2, Method IT).

Dilute 10 mL of soludon § to 20 mL. with warer R,

Specific optical rotation (2.2.7)

+ 13.5 to + 135.5 {dried substance).

Dissolve 2.50 g in hydrachloric acid R1 and dilute to 25.0 mL.

with the same acid.

Ninhydrin-poesitive substances

Aminoe acid analysis (2.2.56). For analysis, use Method 1.

The concentrations of the test solution and the reference

solutions may be adapted according to the sensitivity of the

equipment used. The concentrations of all sofutions are

adjusted so that the system suitability requirements described

in general chapter 2.2.46 are fulfilled, keeping the ratios of

concentrations between all solutions as described.

Solurion A difute hydroclloric acid R or a sample preparadon

buffer suitable for the apparatus used,

Test solution Dissolve 30.0 mg of the substance to be

examined in solution A and dilute to 50.0 mL with

solution A.

Reference solution (a) Dilure 1.0 mL. of the test solution to

100.0 mL with soluton A. Dilute 2.0 mL of this solution to

10.0 mL with solution A.

Reference solution (%) Dissolve 30.0 mg of proline R in

solution A and dilute to 100.0 mL with sclution A. Dilute

1.0 mL of the solution to 230.0 mL, with solution A,

Reference solution (¢) Dilute 6.0 mL. of anmonium standard

sofution (100 ppm NHg) R 1o 50.0 mE. with solution A. Dilute

1.0 mL of this solution to 100.0 mL with solution A.

Reference solution {d) Dissolve 30 mg of tsoleucine R and

30 mg of leucine R in solytion A and dilute 10 50.0 mL with

solution A, Dilute 1.0 mL of the solution to 200.0 mL with

solution A.

Blank solurion Solation A, :

Inject suitable, equal amounts of the test, blank and reference

solutiens into the amino acid analyser, Run a program

suitable for the determination of physiological amino acids.

System suitabilicy Reference solution (d):

— resglurion: minimum 1.5 between the peaks due 1o
isoleucine and leucine.

Calculation of percentage contents:

- for any ninhydrin-positive substance detecied at 570 nm,
use the concentration of alanine in reference solution (a);

— for any ninhydrin-positive substance detected at 440 nm,
use the concentration of proline in reference solution (b);
if a peak is above the reporting threshold ar both
wavelengths, use the result obtained at 570 nm for
quantification.

Laipits:

— any ninlydrin-positive substancez: for each impurity,
maximum 0.10 per cent;

~ total: maximum 0.5 per cent;

— reporting threshold: 0.05 per cent,

Chlorides (2.4.4)

Maximum 200 ppm.

Dilute 5 mI. of solution S to 15 mL with water R,

Sulfates (2.4.17)

Maximum 300 ppm.

Dilure 10 mlL, of solution S to 15 mL with distifled warer R.
Ammonium

Amino acid analysis (2.2.56) as described in the test for
ninhydrin-positive substances with the following
modifications.
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Injection Test solution, reference solugtion (c) and blank

solution.

Limir:

— annmoniwnt at 570 no: not more than the area of the
corresponding peak in the chromatogram obtined with
reference solution (<) {0.02 per cent), taking into account
the peak due 1o ammonium in the chromatogram
obtained with the blank solution.

Iron (2.4.9)

Maximum 10 ppm.

In a separating funnel, dissolve 1.0 gin 10 mL of dfiute
hydrochloric acid R. Shake with 3 quantities, each of 10 ml,
of metly! isoburyl keronz R1, shaking for 3 min each time.
To the combined organic layers add 10 mL of wazer R and
shake for 3 min. Use the aqueous layer.

Heavy metals (2.4.8)

Maximum 10 ppm.

Dissolve 2.0 g in wwarer R and dilute to 20 mi. with the same
soivent, 12 mL of the solution complies with test A. Prepare
the reference solution using lead standard solution

(1 ppmr Pb) R,

Loss on drying {2.2.32)

Maximum 0.5 per cent, determined og 1.000 g by drying in
an oven at 105 °C.

Sulfated ash (2.4 19
Maximura 0.1 per cent, determined on 1.0 4

ASSAY

Dissolve 80.0 mg in 3 mL of anhydrous formic acid R,

Add 30 mL of anhydrous aceric acid R. Titrare with 6.7 M
perchloric acid, determining the end-point potentiomerrically
(2.2.20).

UmL of 0.1 M perchloric acid is equivalent to 8.91 mg of
C3HNO,.

STORAGE
Protected from light.

IMPURITIES

Other datectuble impurities (the following substances would, if
present at a sufficient leval, be detected by one or other of
the tests in the monograph. They are limired by the general
acceptance criterion for other/unspecified impurities and/or
by the general monograph Substances Jor pharmaceutical use
(2034). Iz is therefore not negessary to identfy these
impurities for demonstradon of compliance. See also 5.10,
Control of impuriries in substances for pharmaceutical use): 4, B.

H, NH;

MO,C 4
2 Co,H

A, (28)-2-zminobutanedioic acid (aspartic acid),
H K

HOLC CO,H

B. (28)-2-aminopentanedioic acid {glutamic acid).
Fh Er

& %
Albendazole ro
* *

(Fh Exr monograph 1386) Hax

o e
R3¢
-
HJC\/\S N

CaHsN0.8 265.3 54965-21-8

Action and use
Benzimidazole antihelminthic.

Preparations
Albendazole Oral Suspension

Albendazole Oral Suspension with Minerals

Ph B

DEFINITION

Methyl [5-(pmpylsu1fanyl)-lH—benzimidazol—.?-yl]carbamaze.
Content

98.0 per cent to 102.0 per cent (dried substance).

CHARACTERS
Appearance
White or slightly yellawish powder,

Solubility

Practically insoluble in water, freely soluble in anhydrous
formic acid, very slightly soluble in methylene chloride,
practically inseluble in etheno] (96 per cent).

IDENTIFICATION
Infrared absorption spectrophotometry (2.2.24).

Preparation Discs.
Comparisont albendazolz CRS,

TESTS

Appearance of solution

The solution is clear (2.2.7} and not more intensely coloured
than reference solution BY, (2.2.2, Method II).

Dissolve 0.10 g in a mixture of 1 volume of anhydrous formuic
acid R and 9 volumes of metiylene chioride R and diture to

10 mL with the same mixrure of solvents.

Related substances

Liguid chromatography (2.2.29).

Test solution Dissolve 25.0 mg of the substance to be

examined in 5 mL of methanel R containing 1 per cent 7V

of sulfuric acid R and dilute 1o 50.0 mL with the mobife

phase,

Ryference solurion (a) Dissolve 10.0 mg of the substance to be

examined in 10 mL of methano! R containing 1 per cent VIV

of sulfuric acid R and dilute to 100.0 mL with the mobile

phase. Dilute 0.5 mL of this solurion to 20.0 mI with the

mabile phase,

Reference solution (B) Dissolve 50.0 mg of the substance 1o be

examined and 50 mg of oxibendazole CRS in 5 mL of

methanol R containing 1 per cent ¥/¥ of sulfurtc acid R and

dilute o 100.0 ml. with the mobile phase,

Column:

— sizet = 0.25m, @ = 4.6 mm;

— srationary phase: sphetical end-capped octadecylsibyl silica pel
far chromatography R (5 um) with a pore size of 10 nm
and a carbon loading of 19 per cent.
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Mobile phase Mix 300 volumes of a 1.67 g/l. solution of
anpnontunt difyydrogen phosphate R and 700 volumes of
methanol R.

Flow rate 0.7 mL/min.

Derecrion Spectrophotometer at 254 nm.

Injection 20 pL.

Run time 1.5 times the retention time of albendazole.

Relative retention With reference to albendazole:

impurity B = about 0.40; impurities B and C = about 0.43;

impurity E = about 0.47; impurity F = about 0.57;

impurity A = abour 0.80.

Systanr suitability, reference sclution (b):

— rasolurion; minimum 3.0 between the peaks due to
albendazole and oxibendazole.

Limits:

—- impurities 4, B, C, D, E, F: for each impurity, not more
than 1.5 times the area of the principal peak in the
chromatogram obtained with reference solurion (a)

(0.75 per cens);

— total: not more than 3 times the area of the principal peak
in the chromatogram obtained with reference solution (a)
{1.5 per ceni);

— dfsregard lmir: 0.1 times the area of the principal peak in
the chromatogram obtained with reference sclution (a}
(0.05 per cent).

Loss on drying (2.2.32)

Maximum 0.5 per cent, determined on 1.000 g by drying in

an oven at 105 °C for 4 h.

Sulfated ash (2.4.14)

Maximum 0.2 per cent, determined on 1.0 g.

ASSAY

In order 10 aveid overheating during the tirrarion, mix thoroughly
throughoier and stop the tiration immediately after the end-point
has been reached,

Dissolve 0.250 g in 3 mL. of anhydrous formic actd R and add
40 mL of enfiydrous acetic acid R. Titrate with 0.1 M
perchioric acid, determining the end-point potentiometrically
(2.2.20).

1 mL of 0.1 M perchipric acid is equivalent 1o 26.53 mg

of C]_zHuN;OZS.

STORAGE

Protected from light.

IMPURITIES

Specified impurities A, B, C, D, E, .

H

N
joen

R N

A. R = §-CH,;-CH,-CHj;: 5-(propylsulfanyl)-1H-
benzimidazol-2-amine,

D. R = 50,-CH,-CH,-CHy: 5-(propylsulfonyi)-1H-
benzimidazol-2-amine,

o] O
§ o
g
K N

B, R = 50-CH,~CHz-CHa: methyl [5-(propylsulfinyl}-15-
benzimidazol-2-yljcarbamate,

C. R = 80,-CH,-CH,-CHj: methyl [5-{propylsulfonyl)-1H-
benzimidazol-2-ylicarbamate,

3

E. R = H: meshyl (1 H-benzimidazol-2-yl)carbamate,
F. R = 5-CH;: methyl [5-{methylsulfanyl)-1 H-benzimidazol-
2-yl]carbamate.

Fn Eur
. x ** %
Alcuronium Chloride o
* *
(Ph Eur monograph 1283) bk
2ol
CsHsoClLN,O; 738 15180-03-7

Action and use
Non-depolarizing neuromuscular blocker.

i Eor
DEFINITION .
(1R,3a5,105,11a8,12R,1445,19a5,2008,215,22a5,23E,26E)- - o
23,26-bis(2-Hydroxyethylidene)-1,1 2-bis(prop-2-enyl)-
2,3,11,11a,13,14,22,22a-0ctahydro-10H,21 H-1,21:10,12-
diethano-19aF,20bH-(1,5]diazocino[1,2,3-1n:5,6,7-I'm']
dipyrrolof2’,3'-4:2"",3' .d"|dicarbazolediium dichloride
(4,4’-didesmethyl-4,4"-bis(prop-2-enyl}toxiferin I dichloride).
Content

98.0 per cent to 102.0 per cent {anhydrous substance).

CHARACTERS

Appearance

White or slightly greyish-white, crystalline powder.
Solubility

Freely soluble in water and in methanol, soluble in ethanol
(96 per cenr), practically insaluble in cyclohexane.

Carry ou the identification, tests and assay as rapidly as possible
avoiding exposure to actinic light.

IDENTIFICATION

First identificarion 4, C

Second identification B, C

A. Infrared absorption spectrophotometry (2.2.24).
Comparison alcuronium chloride CRS.

B. Thin-layer chromatography (2.2.27).

Test solution Dissolve 10 mg of the substance to be examined
in methanol R and dilute o 10 mi with the same solvent.

Reference solution Dissolve 10 mg of alcuronium chloride CRS
in methanol R and dilute to 10 mL with ¢he same solvent.
Plate TLC silica gef plare R.

Mobile phase Mix 15 volumes of a 58.4 g/L solusion of sodium
chiaride R, 35 volumes of diluts ammonia R2 and 50 volumes
of methanol R.

Applicarion 10 pL.

Development Over a path of 15 cm,

Drying In air for 10 min.
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Deteceion Spray with 6.7 M ammonium and cerium nitraza,
Resudrs The principal spot in the chromatogramn obtained with
the test solution is similar in pesition, colour and size to the
principal spot in the chromatogram obmined with the
reference solution.

C. It gives reacrion (2} of chlorides (2.3.0.

TESTS

Solution §

Dissolve 0.250 g in carbon dioxide-free marer R and difute 1o
23.0 mL with the seme solvent.

Appearance of solution
Selution § is clear (2.2.1) and not mare intensely coloured
then reference solution Y, BY, or By (2.2.2, Method I,
Acidity or atkalinity
To 10 mL of solution S add 0.1 mL of mechyl red solution R
and 0.2 mL of 8,01 M hydrachioric acid. The solution is red.
Add 0.4 mL of 0.07 M sodiren hydroxide. The solution is
yellow,
Specific optical rotation (2.2.7)
—430 to —451 (anhydrous substance), determined on
solution 8.
Propan-~2-ol (2.4.24, System A)
Maximum 1.0 per cent.
Related substances
Liquid chromatography (2.2.29).
Solvent mixture Mix 100 mL of merhanol R, 200 mL of
acetoririle R and 200 mL of a 6.82 g/L solution of porassium
diliydragen phosphate R. Dissolve 1.09 g of sedium
laurylsulfonate for chromategraphy R in the mixture and adjust
the apparent pH to 8.0 with a 100 g/L solution of sedium
Iydroxide R.
Test solurion Dissolve 0.20 g of the substance to be examined
in the solvent mixture and dilute to 100.0 mL with the
solvent mixture,
Reference sofution (a} Dilute 0.5 mL of the test solution to
100.0 mL with the solvent mixture.
Reference solution () Dilute 4.0 mL of reference solution (a)
to 10.0 ml. with the solvent mixnure.
Reference solution () Dilute 1.0 mL of reference solution (a)
to 10.0 mL with the solvent mixture,
Reference solurion (d) To 5.0 mL of the test solution add
5.0 mg of allylstrychning bromide GRS, dissolve in the solvent
mixture and dilute o 100.0 mL with the solvent mixrure.
Columm:
— size: {=0.25m, @ = 4 mm;
— stationary phase: actylsibl silica gel for chromarography R

(5 pm).
Mobile phase Mix 200 ml. of methanol R, 400 mL of
acstonizrile R and 400 mL of 2 6.82 g/L. solution of potassium
dilyydrogen phosphate R. Dissalve 2.18 g of sodium
laurylsidfonate for chromatography R in the mixture and adjust
the apparent pH to 5.4 with a 100 g/L solution of phosphoric
actd R,
Flow rate 1.2 ml/min.
Detecrion Specophotometer at 254 nm.
Dnfecrion 10 pL.
Run time Twice the rerention time of alcuroninm.
Systerm suftability Reference solution (d):
— resolution: minimuem 4.0 berween the peaks due to

N-allylstrychnine and sicuronium,

Limizs:

— impurities A, B: for each impurity, not more than the area
of the principal peak in the chromatogram obtained with
reference soluton (a) (0.5 per cent) and not more than
one of the peaks has an area greater than the area of the
principal peak in the chromatogram obtained with
reference solution (b) (0.2 pet cent);

— toral: not miore than twice the area of the principal peak in
the chromatogram obtained with reference solution {a)

(1 per cent);

— disregard limit: the area of the principal pesk in the
chromatogram obtained with reference solution {c)

(0.03 per cent).

Water (2.5.12)
Moaximum 5.0 per cent, determined on 0.500 E-

Sulfated ash (2.4.14)

Maximuem 0.1 per cent, determined on 1.0 g

ASSAY

Dissolve 0.300 g by stirring in 70 mL of aceric anhydride R
far 1 min. Titrate with 0.1 M perchioric acid ungi] the colour
changes from violet-blue o greenish-blue, using 0.1 mL of
erystal wivlet solurion R as indicaror,

1 mL of 0.1 M perchioric acid is equivalent to 36.9 mg

of C4.;H50C12N402.

STORAGE

In an airdght container under aitrogen, protected from light,
at a remperature of 2 °C o 8 °C.

IMPURITIES
Specified impterities A, B

zcr

A, (1R,3a85,9R,9aR,10R,11a5,12R,14a3,1 9a5,20R,204R,
20b8,21R,22a85)-1,12-bis(prop-2-enyl)-2,3 s93,11,11a,13,
14,193,20a,21 +22,22a-dodecahydro-

10H,20bH-1,23:1 2,27-dimethano-9,10:20,21-bis
{epoxyprop[2]enc)-9H,20H-[1,5]diazocine[1 +233-Im1:5,6,7-
I'm'}dipyrrole(2,3-d:2"",3" ":d" dicarbazolediium dichlonide
(4,4'-diallylcaracurin V dichloride),

B. (4b8,7R,725,8aR,13R,132R,13bS)-13-hydroxy-T-(prop-2-
enyl)-5,6,7a,8,8a,11,13,13a,13b,14-decahydro-7,9-merhano-
TH-oxepinof3,4-a]pyrrolo[2,3-d]carbazolium chloride

((4R,17 R)-4-allyl-17,18-epoxy-17-hydroxy-19,20-
didehydrocuranium chioride).

B Fur
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* ¥ g
+*

Alfacalcidol
{Ph Eur monograph 1286)

% a
* ¥

* ok

CH;

CooH 404 41294-56-8
Action and use
Vitamin D analogue.

Fh Eur

DEFINITION
(52,7E)-9,10-Secacholesta-3,7,10(19)-triene-1o, 3f-diol.
Content

97.0 per cent to 102.0 per cent.

A reversible isomerisation to pre-alfacalcidol takes place in
solution, depending on temperarure and time. The activity is
due to both compounds (see Assay).

CHARACTERS

Appearance

White or almost white crystals.

Solubility

Practically insoluble in water, freely soluble in ethanol
(96 per cent}, soluble in fatty oils.

It is sensitive to air, heat and light.

IDENTIFICATION

A. Infrared absorption spectrophotometry (2.2.24).
Comparison Ph. Eur. reference spectrum of alfacalcidol.

B. Examine the chromatograms obtained in: the test for
related substances.

Results The principal peak in the chromatogram obtained
with the test solution is similar in tetenton time and size to
the principal peak in the chromarogram obtained with
reference solution (a).

TESTS

Related substances

Liquid chromatography (2.2.29): use the normalisation
procedure, Carry our the tese as rapidly as possible, avoiding
exposure to light and air.

Test solurion Dissolve 1.0 mg of the substance t0 be examined
without heating in 10.0 mL. of the mobile phase.

Reference solution (a) Dissolve 1.0 mg of alfacalcidol CRS
without heating in 10.0 mL of the mobile phase.

Reference solution () Dilute 1.0 mL of reference solution (a)
to 100.0 mL with the mobile phase, Dilute 1.0 mL of this
solution to 20.0 mL with the mobile phase.

Reference solution (¢) In order to prepare pre-alfacalcidel in
situ, dissolve the contents of a vial of alfacalcidal for system
suitability GRS (conmining impurities A and B) in 25 mL of
the mobile phase, heat in 2 water-bath at 80 °C under a
reflux condenser for 2 h and cool.

www.webofpharma.com

Column:

-— size: =025 m, @ = 4.6 mmng

— swatipnary phase: end-capped octadecylsibl silica gel for
chromatography R (5 pm).

Mobile phase ammonia R, warer R, acetonirrile R

(1:200:800 V/VIV).

Flow raze 2.6 mL/min.

Detecriont Spectrophotameter at 265 nm,

Injectian 100 pL of the test soludon and reference

solutions {(b) and (c).

Run time Twice the retenton time of alfacalcidol.

Tdenification of impurities Use the chromatogram supplied

with alfacalcidol for system suitability GRS and the

chromatogram obrained with reference solution (¢} to identify

the peaks due to impurities A and B.

Relative retention With reference to alfacalcidol {retention

time = about 21 min}: pre-alfacalcidel = about 0.88;

impurity A = abour 0.93; impurity B = about 1.1.

System suitability: reference solution (c):

— resplurion: minimum 1.5 between the peaks due to pre-
alfacelcidol and impurity A and minimum 1.5 between
the peaks due to impurity A and alfacalcidol.

Linties:

— {impurities A, B: for each impurity, maxirnum 0.5 per cent;

— unspecified impurities: for each impurity, maximum
(.10 per cent;

— rotal: maximum 1.0 per cent;

— disregard limit: the area of the principal peak in the
chromatogram obtained with reference solution (b)
{0.05 per cent); disregard the peak due to pre- aEfacnlmdoE

ASSAY
Liquid chromatography (2.2.29) as described in the test for
related substances with the following modifications.
Injeceion Test solution and reference solutions (a) and (c).
System suitability: reference solution (c):
— repeatability: mudimum relative standard deviation of

1 per cent for the peak due to alfacalcidol after

6 injections.
Calculate the percentage content of C,y7H,40, taking into
account the assigned content of alfecaldidol CRS and, if
necessary, the peak due to pre-alfacalcidol.

STORAGE

Under nitrogen, in an airight container, protected from light,
at a temperature of 2 °C w0 8 °C.

“T'he contents of an opened container are 1o be used
immediately.

IMPURITIES

Specified impurines A, B.

Other detectable impurities (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph. They are limited by the general
acceptance criterion for other/unspecified impurities and/or
by the general monograph Substances for pharmaceutical use
(2034). It is therefore not necessary to identify these :
impurities for demonstration of compliance. See also 5.J0. o
Control of impurities in subszances for pharmaceurical usé): C. wo
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CH;

A. (55,7&)-9,10-secocholesta-5,7,l0(19J-triene-la,3ﬁ-diol
(trans-alfacalcidol),

He, M

CH,

B. (52,7E)-9,10-secocholesta-5,7, 1 0(19)-triene-1 ,38-diol
(1f-caleidol),

CHy

C. 6é-{(3.5‘,SR}-3,5-dihydroxy-2-meﬁ1ylcyciohex—l—en—l-yl]—2-
phenyl-2,5,10-triaza-4,1 9-dinor-9&-cholest-7-ene-1,3-dione.

Ph Eur
* g
Alfadex o
'k* **
Alphacyclodextrin *
(Ph Eur nionograph 1487)
HO  OH
HO O -0 pM
S y
HO-- 0 OH
-0 HO OH /
g OH HO 0
) HG OH 0O~
RO [+] OH
— o
HO O -0 OH
HO aOH
[C6Hio05)5 973 16016-20-3

Action and use
Cyclodextran; carrier molecule for drug delivery systermns.

Ph Er

DEFINITION
Cycluhexai»:is—(l—a4)-(ct-n-g[uc0pymnosy]) (cyclomaltohexaose
or a-cyclodextrin).

Content
97.0 per cent to 102.0 per cent (dried substance),

CHARACTERS
Appearance
White or almost white, amorphous or crystalline powder,

Solubility
Freely soluble in water and in propylene glycol, practically
insoluble in anhydrous ethanel and in methylene chioride,

IDENTIFICATION

A. Specific optical rotation (see Tests).

B. Examine the chromatograms obtained in the assay.
Results The principal peak in the chromatogram obrained
with test solution (b) is similar in retention time and size to
the principal peak in the chromatogram obrained with
reference solution (c).

C. Dissolve 0.2 g in 2 ml. of iodine solution R4 by warming
on a water-bath, and allow to stand at room temperature;

a yellowish-brown precipitate is formed.

TESTS

Solution 8§

Dissolve 1.000 g in carbon dioxide-free sazer R and dilute o
100.0 mL with the same solvent,

Appearance of solution
Solution § is clear (2.2.1),

pH (2.2.3)

5.0 to 8.0.

Mix I ml. of a 223.6 /I solution of potassium chlpride R and
30 ml. of solution 8.

Specific optical rotation (2.2 by

*+ 147 to + 152 (dried substance), determined on solution S,

Reducing sugars

Maximum 0.2 per cent.

Test solution To 1 mL of soluton S add 1 ml. of cupri-rariarc
solution R4, Heat on a water-bath for 10 min, cool 10 room
temperature. Add 10 mL of anmonium molybdate reagent R
and allow to stand for 15 min.

Reference solution Prepare a reference solution at the same
time and in the same manner as the test solution, using

1 mL of a 0.02 g/L solution of glucase R,

Measure the absorbance (2.2.25) of the test solution and the
reference solution at the shsorption maximum at 740 am
using water R as the compensation liquid. The absorbance of
the test solution is not greater than that of the reference
soludon.

Lighi-absorbing impurides

Examine soluton § between 230 nm znd 750 nm. Between
230 nm and 350 nm, the sbsorbance (2.2.25) is not greater
than 0.10. Between 350 nm and 750 nm, the absorbance
{2.2.25) is not greater than 0.05.

Related substances

Liquid chromatography (2.2,29).

Test solurion (o) Dissolve 0.25 g of the substance 1o be
examined in warer R with heating, cool and dilute 1o

25.0 mL, with the same solvent.

Test splurion (B) Dilute 5,0 mL of test solution (a) o

50.0 mL with water R.
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Reference solution () Dissolve 25.0 mg of beradex CRS
(impurity A), 25.0 mg of gammacyclodextrin CRS
(impurity B) and 50.0 mg of affadex CRS in warer K, then
dilute to 50.0 mL with the same solvent.

Reference solution (8) Dilute 3.0 mL of reference solution (a)

to 50.0 mL with water R.

Reference sofurion (t) Dissolve 25.0 mg of alfadex CRS in

water R and dilure to 25.0 mL with the same solvent.

Colunmn:

w— sizer 1= 0.25m, @ = 4.6 mm;

— stationary phase: actadecylsilyl silica gel for chromaography R
{10 pmy).

Mobile phase methanal R, water R (10:90 W),

Flow rate 1.5 mU/min,

Detection Differential refractometer.

Equilibrarion With the mobile phase for about 3 h.

Injection 50 pL. of test solution (a) and reference solutions (g)

and (b).

Run time 3.5 times the retention time of alfadex.

Relative retention With reference to alfadex (retention

time = about 10 min): impurity B = about 0.7;

impusity A = about 2.2,

Systent suntability: reference solution {(a):

—— vesslurion: minimum 1.5 berween the peaks due to
impurity B and alfadex; if necessary, adjust the
concentration of methanol in the mobile phase.

Limis:

— impurities A, B: for each impurity, not more than
0.5 times the area of the corresponding peak in the
chromatogram obrained with reference solution (b)
(0.25 per cent);

—— st of frpurities other than A and B: not more than
0.5 times the area of the peak due to alfadex in the
chromatogram obtained with reference solution {b)
(0.5 per cenz).

Heavy metals (2.4.8)

Maximum 10 ppm.

2.0 g complies with test C. Prepare the reference solution

using 2 mL of Jead standard solusion (10 ppm Pb) R.

Loss on drying {2.2.32)

Maximum 11 per cent, determined on 1.000 g by drying in

an oven at 120 °C for 2 h.

Sulfated ash (2.4.19

Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Liquid chromarography (2.2.29) as described in the test for
related substances with the following modifications.

Injection Test solution {b) and reference solutions (a) and {c).

System suitability:
— repeazability: maximum relative standard deviation of
2.0 per cent for the peak due to alfadex after 5 injectons
of reference solution (a).
Calculaze the percentage content of [CgHio0s]e from the
declared content of alfadex GRS.

STORAGE
In an airdight container.

IMPURITIES
Specified impurities A, B.

HO OH

A. cycloheptakis-(1-4)-(z-t-glucopyranesyl) (beradex or
cyclomaltcheptaose or B-cyclodexming,

HO  OH

B. cycloocrakis-{1 -+ 4}-(u--glucopyranosyl)
{cyclomaltooctaose or y-cyclodexin).

P Eur
. o **** . .
Alfentanil Hydrochloride o
* *
(Ph. Eur. manograph 1062) Fuk
N=N_ cH,
A N
! N~ ‘( « HEI
aac/\n’ o
0 CH3
0
CayHs3CINGO, 453.0 69049-06-5

Action and use
Opivid receptor agonist; analgesic.

Ph Eur
DEFINITION
N—[1-[2—(4—Ethy!~4,5-dihydm~5—oxo-—1H—tetrazni—1—yl)e:hyl] 4~
(methoxymethyl)piperidin-4-yl]-N-phenylpropanamide
hydrochloride.

Content
98.5 per cent to 101.5 per cent (anhydrous substance).

CHARACTERS
Appearance
White or almost white powder.
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Solubitiry
Freely soluble in water, in ethano] (96 per ceni} and in
methano],

mp: sbhout 140 °C, with decomposition.

IDENTIFICATION

A. Infrared absorption spectraphatomeny (2.2.24),
Comparison Ph, Eur, reference spectrum of alfenrani
hydrochipride,

B. Dissalve 50 Mg in a mixure of 0.4 mi of ammonia R and
2 mL of warer R. Mix, allow to stand for 5 min and fijger,
Acidify the filtrate with difige nirric acid R, It gives

reaction (a) of chlorjdes (2.3.0.

TESTS

Appearance of solution

The solution s clear (2.2.1) and coloutless (2.2.2,

Method Iy,

Dissolve 0.2 g in wazer R and dilute to 20 mI. with the same
solvent,

Related substances

Liguid chromatography (2.2.29).

Fest solution Dissolve 0,100 £ of the substance 1o be
examined in mtethanol R and dilute to 10.0 mL with the same
solvent,

Reference solurion (@) In order to produce impurity E in situ,
dissolve 10 mg of the substance to be examined in 10.0 m1,
of dilure hydrochioric acig R. Heat on a water-bath under a
reflux condenser for 4 b, Neurralise with 10.0 ml. of dilure
fodttm hydroxide solution R, Evaparate to dryness op a water-
bath. Cool and 1ake up the residue in 10 mI, of methanol R,
Filter,
Reference solurion (&) Dilute 1.0 mL of the test splution 1o
100.0 mL with methano! B, Dilute 5.0 mL of this solution to
20.0 mL with methanof R
Column:
~— size: [ = (] m,d =46 My
— stanonary phase: oetadecylsilyl silica gel for shromarography R
(3 pmy),
Mobtle phase;
~— maobife phase A: 5 g/l solution of dmmoniym carbonaze R in
a mixture of 10 volumes of teerahydrofuran R and
90 volumes of warer B
~ mobile phase B; acetoniprils R;

Time Mobile phase A Mobile phase B
{min} {per cent ¥/1) {per cent Y7V}
G-15 50 > 40 10380
15-29 4 60
20-25 40 3 90 60 4 10

Flow rare 1.5 mL/min,

Detecrion Spectrophotometer at 220 nm.

- Eguilibration With acetonieride R for at least 30 min and then
with the maobile phase ar the injtial composition for ar [eas;
5 min.

Infecrion 10 yl ; inject methanol R as a blank,

Retention time Impurity E = ahout 6 tnin; alfentani] =~ aboyr
7 min.

ldentification of impunitics Use the chromatogram obreined
with reference solution (2) to identify the peak due 1o
Impurity E; disregard any other peak.

2015

Systent suitabilipy: reference solutinn {a);

— resolurion: minimum 4.0 between the pezks dye to
alfentanil apd impurity E; if necessary, adjust the
concentration of acetoniwile in the mobile phase or adjust
the time programme for the linear-gradient elution,

Limirs:

~— impurities A, B, G, D, E, F, G, H: for each Impurity, not
mare than the area of the principal peak in the
chromatogram obtajned with reference solution {b)

(0.25 per cenr);

— toral: not more than twice the area of the principal peak in
the chromatogram obrained with reference solution (b)
(0.5 per cent);

— disregard Hmit: 0.2 times the ared of the principal peak in
the chromatogram obeained with reference solution (b)
(0.05 per cenp); disregard any peak due o the blank.

Water (2.5.72)
3.0 per cenr 1o 4.0 per cent, determined on, 0.500 g

ASSAY

Dissolve 0.350 g in 50 mL of a mixeure of 1 volume of
ethanol (96 per cent) R and 4 volumes of water R and add
5.0mL of 0.01 M hydrochloric acid, Tiare with 0.1 M
soditen Jyydroxide, determining the end-point
pozentiomeu'ically (2.2.20). Read the volume added berween
the 2 points of inflexion,

1'mL of 0.1 M sodsuum; hydroxidz is equivalent to 45.30 mg of
C21H33CIN, O,

STORAGE
Protected from lighr,
IMPURITIES
Specified impuriries A B G, D,E F, G H
N=N o,
H
Al = R = /Cz\/l\fl N—
o
o}
Ar I _R
1 K
”sc/\n/NQ
o ;\D,CHa

A, czlr-N—[l—[2-(4-ethyl~4,5-dihydro—5—oxu-1H—tetrazo!—l—
yI)ethyi]—4—(meLhoxymethyi)pipeﬁdin—*f-y!] -N-

phenylpropanamide N-oxide,
Y

ey
o i\e,cs-a,

B. rram-N-{1~[2~(4-ed1y1—4,5—dﬂ1ydro-5—oxo—lH-tetrazol-1-
yl)ethyl]~4-(methoxymer.hyl)pipeddm—4-yl]—N~
phenylpropanamide N-oxide,

Ar
| NH
N
ey @
o -CH
o 3

C. N~{ﬂ!—-(memoxymethyl)piperidin—4—yl]-N—
phenylpropanamide,

www.webofpharma.com




2015

Alfuzosin Hydrochloride I-91

Ar .R
| N
HJCYN
o ~CHa

O

D. N-[1-[2~(4-ethyl-4,5-dihydro-5-ox0-1 H-tetrazol-1-
yl)ethyl]-4-(methoxymethyl)piperidin-4-yl]-N-

phenylacetamide,
Ar R
| N
HN
\@HJ

o}

E. l-ethyi-1,4-dihydro-4-f2-[ [4-(methoxymethyl)-4-
phenylaminolpiperidin-1-yl]ethyl]-5H-tetrazol-5-one,

.e:\r N/\/OH
N
HiC
<Y
Q D’CHJ

F. N-[1-(2-hydroxyethyl)-4-(methoxymethyl)piperidin-4-yl]-
N-phenylpropanamide,

@G. N-[1-{2-{4-ethyl-4,5-dihydro-5-ox0-1 H-tetrazol-1-y})
ethyl]-4-(propanoyloxymethyl)piperidin-4-yl] -N-
phenylpropanamide,

J?r N_R
Hi€ N
\/W \p
a D,CH:;

H. N-{1-[2-(4-ethyl-4,5-dihydro-5-oxo-1 H-tetrazol-1-y])
ethyl]-4-(methoxymethyl)piperidin-4-yI}-N-

phenylbutanamide.
Fh Eir
" . * kg
Alfuzosin Hydrochloride X
*, L *
(Pit Eur monograph 1287} il
CH,
HCO N r&\/\/ﬁw
N Q
HytO
NH;z and anantlomer
CoHsCIN;O; 425.9 81403-68-1

Action and use
Alpha,-adrenoceptor antagonist.

Preparations
Alfuzosin Tablets
Prolonged-release Alfuzosin Tablets

Fh Ew

DEFINITION
(2RS)-N-{3-[(4-Amina-6,7-dimethoxyquinazelin-2-yl)
methylamino}propyi]tetrahydrofuran-2-carboxarmide
hydrochioride.

Content
99.0 per cent to 101.0 per cent (anhydrous substance).

CHARACTERS

Appearance

White or almost white, crystalline powder, slightly
hygroscopic.

Selubility

Freely soluble in water, sparingly soluble in ethanol

(96 per cent), practically insoluble in methylene chloride.

IDENTIFICATION

A. Infrared absorption spectrophotometry (2.2.24.
Comparison: alfuzosin hydrochloride GRS,

B. It gives reacton (a) of chlorides (2.3.1).

TESTS

pH (2.2.3)

4.0 10 5.5.

Dissolve 0.500 g in carbon dioxide-free water R and dilute to

25.0 mL with the same solvent. Use a freshly prepared

selution.

Related substances

Liguid chromatography (2.2.29).

Test solution Dissolve 40 mg of the substance to be examined

in the mobile phase and dilute to 100.0 mL with the mobile

phase.

Reference solution (q) Diluee 1.0 mL of the test selution to

100.0 mL with the mobile phase, Dilute 1.0 mL of this

solurion to 10.0 mL with the mobile phase.

Reference soluzion (b) Dissolve 4 mg of alfuzosin for system

steftabiliy CRS (containing impurities A and 1) in the mobile

phase and dilute to 10 ml. with the mobile phase.

Colunm:

— sizee [=0.15m, @ = 4.6 mm;

— szationary phase: end-capped octadecylsibil silica gel for
chromatography R (5 pm),

Mobile phase Mix 1 volume of rerraliydrofuran R, 20 volumes

of acetonitrile R and 80 volumes of a solusion prepared as

follows: dilute 5.0 mL of perchloric acid R in 900 mL of

water R, adjust to pH 3.5 with dffure sodium hydroxide

sefution R and dilote to 1000 ml., with water R.

Flow rate 1.5 mL/min.

Detecrion Spectrophotometer at 254 nm,

Injecrion 10 pL..

Run time ‘T'wice the retention time of alfuzosin.

Identificarion of impurities Use the chromatogram supplied

with alfuzosin for system suftability GRS and the chromatogram

obtained with reference solution (b} to identify the peaks due

to impurities A and D,

Relative retention With reference to alfuzosin (retention

time = about § min): impurity D = about 0.4;

impurity A = about 1.2.

Systent suitability: reference solution (b):

— peak-to-valley ratio: minimum 5.0, where F, = height
above the baseline of the peak due ro impurity A and
H, = height above the baseline of the lowest point of the
curve separating this peak from the peak due to alfuzosin.
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Linides:

— impurity I not more than twice the area of the principal
peak in the chromatogram obitdined with reference
solution (1) (0.2 per cent);

— unspecified impurities: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solution (1) (0.10 per cent);

-~ torak not more thar 3 times the area of the principal peak
in the chromatogram obtained with reference solution (a)
(0.3 per cent);

— disregard limir; 0.5 times the area of the principal peak in
the chromatogram obenined with referenice solution (a)
(0.05 per cent).

Water (2.5.12)
Maximum 0.5 per cent, determined on 1.000 2.

Sulfated ash (24149
Maximnum 0.1 per eent, determined on 1.0 g,

ASSAY

Dissalve 0.300 g in a mixmure of 40 ml, of anhydrous acetic
acid R and 40 mL of acenic anhydride R. Tiwate with 0.7 M
perchioric acid, determining the end-point potentiomerrically
(2.2.20).

1 mL of 0.7 M perchioriz acid is equivalent 1o 42,59 mg

of C;gHngiNjO.;.

STORAGE
In an afrtight container, protected from light.

IMPURITIES

Specified impurities D,

Other detectable impurities (the following substances would, if
present ai a sufficient level, be derected by ome or other of
the tests in the monograph. They are limited by the general
accepance criterion for othet/unspecified impurities and/or
by the general monograph Subszances for pharmaceutical use
(2034). Ir is therefore not necessary 1o identify these
impurities for demonstration of compliance. See also 5,14,
Control of impurities in substances Jor pharmaceutical usé): A, B,

il

A, N—{3—{(4—amino~6,7-dimet!mxyquinazo]in—2-yl)
methylamino] propyl] furan-2-carboxamide,

N R
=
b

Ny

HyCO

HyCO

B.R=Cl 2—chloru-6,7—dimemexyquinamlin-4—amine,
D. R = N(CH;)-[CHl;-NH,: N-(4-armino-5,7-
dimcr.hoxyquinazolin—Z—yD-N-methylprupnne-1,3—diamine,
E. R = N(CH;)-[CH,]:-NH-CO-H: N-[3-[(4-amino-6,7-
d@emexyqumazolin-,?—yl)medxyiamino}propyl]formauﬁde,

www.webofpharma.com

H3(|3 H
HsCO e NYN\/\/N\('O
[ o
N o]
HiCO S
NH; and enantiomer

C. (ZR.S’)—N—[3-[(4-amino-6,7—démcr.hoxyquinazo!in-2-yl)
amino} propyl}-N-methylterrahydrofiran-2-carboxamide,
FPh Eur

* Ky

Alginic Acid N

(Ph Eur monograph 0591)

L2

*ok

Action and use
Treatment of gastro-oesophageal reflux disease; excipient;
thickening agent,

Fh Eur

DEFINITION

Mixrure of polyuronic acids [(CeHgOg),)] composed of
residues of p-manauronic and L-guluronic acids, obtained
mainly from algge belonging to the Phaeophyceae. A small
propartion of the carboxyl graups may be neutralised.
Content

19.0 per ceat to 25.0 per cent of carboxyl groups (-CO,H}
(dried substance). ¥

CHARACTERS

Appearance

White or pale yellowish-brown, crystalline or amorphous
powder.

Solubility

Very slighty soluble or practically insoluble in ethanol
(96 per cent), practically insoluble in organic solvents.
Ir swells in warer bur does not dissolve; it dissolves in
solutions of alkali hydroxides.

IDENTIFICATION

4. To 0.2 g add 20 mL of water R and 0.5 mL of sadium
carbonate solution R. Shake and filter. To 5 ml. of the filerate
add 1 mL of caliwm chloride sobution R. A veluminous
gelatinous mass is formed.

B.To 5 mL of the filtrate obrained in identification test A
add 0.5 mL of a 123 g/1. solution of magnesiiom sulfare R.
No voluminous gelatinous mass is formed.

C.To 5 mg add 5 mL of water R, 1 mL of a freshiy
prepared 10 g/L soturion of 1,3-dibydroxynaphthalene R in
ethanol {96 per cent) R and 5 mL, of hydrochioric acid R, Boil
gently for 3 min, cool, add 5 mL of wazer R, and shake with
15 mL of di-isopropyl ether R. Camry our a blank test,

The upper layer obtained with the substance to be exartiined
exhibits a deeper bluish-red colour than that obrained with
the blank, : :

TESTS

Chiorides

Maximum 1.0 per cent.

To 2.50 g add 50 mL of diute nitric acid R, shake for 1 h
and difuee to 100.0 mL with difute mitric acid R. Filter.

To 50.0 mL of the filrate add 10.0 mL of 0./ M silver nitrare
and 5 mL of wluenz R. Titrate with 0.1 M ammonium
thigeyanate, using 2 mL of ferric ammongion sulfate solution R2
as indicaror and shaking vigorously towards the end-point.

I ml of 0.7 M sitver nitrarz is equivalent to 3.545 mg of Cl,
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Heavy mestals (2,4.8)

Maximum 20 ppm.

1.0 g complies with test F. Prepare the reference solution
using 2 mL of lead standard solution (10 ppm Ph) R.

Loss on drying (2.2.32)
Maximurn 15.0 per cent, determined on 0.1000 g by drying
in an oven at 105 °C for 4 h.

Suifated ash (2.4.14)
Maximum 8.0 per cent (dried substance), determined on
0.100 g.

Microbial contaminaton
TAMGC: acceptance eriterion 10° CFU/g (2.6.12).

Absence of Escherichia colt {2.6.13).
Absence of Salmanella (2.6,13).

ASSAY

To 0.2500 g add 25 mL of warer R, 25.0mL of .1 M
sodivn fydroxide and 0.2 m1. of phenolphthalein solution R.
Titrate with 0.1 M hydrochloric acid,

1 mL of 0.1 M sodiwm hydroxide is equivalent to 4.502 mg of
carboxyl groups (-CO.H).

FUNCTIONALITY-RELATED CHARACTERISTICS
This section provides information on characteristics that are
recognised as being relevant control paramecers for one or more
Junctions of the substance when used as an excipient (see chapter
5.13). This section is a non-mandatory part of the monograph
and it 15 not necessary to verify the characteristics to demonstrate
compliance. Centrol of these characteristics can however contribute
to the guality of a medicinal product by fmproving the consistency
of the manufacturing process and the performance of the medicinal
product during use. Where control methods are cited, they are
recognised as being suitable for the purpose, but other methods can
also be used, Wherever results for a particular characreristic are
reported, the control method must be indicated.

The following characteristics may be relevant for alginic acid used
as. disintegrant andfor binder,

Particle-size distribution (2,937 or 2.9.38).

Settling volume

Phice 75 mL of water R in a 100 mL graduvared cylinder and
add 1.5 g of the substance to be examined in 0.5 g portions,
shaking vigorously after each addition. Dilute to 100.0 mL
with warer R and shake again until the substance is
homogeneously distributed. Allow to stand for 4 h and
determine the volume of the settled mass.

The following characteristic may be relevant for alginic acid used
as gelling agent or viscosity-increasing ageaut,

Apparent viscosity

Determine the dynamic viscosity using a rotating viscometer
2.2.10).

Prepare z 20 g/L suspension of alginic acid (dried substance)
and add 0.1 M sedium hydroxide undl a solution 15 obtained.
PhEr

*

Alimemazine Tartrate

(Alimemazine Hemitartrate Ph, Ewr. monograph
2650)

Q\NI\(\N'CHJ LV
H 1 and enantiomer , H025>Y CozH

s\© CHy CHj o on
"

4330-99-8

*x
&+ oy 3+

*
* ok

CapHasha048 373.5

Action and use

Histamine H,, receptor antagonist; sedative

Preparations

Paediatric Alimemazine Oral Solution

Swong Paediatric Alimemazine, Oral Solurion Alimemazine
Tablets

PhEr

DEFINITION
{2RS5}-N,N,2-Trimethyl-3-(10H-phenothiazin-10-yl)propan-
1-arnine hemi[(2R,3R}-2,3-dihydroxybutanedioate].
Content

09.0 per cent to 101.0 per cent (dried subscance).

CHARACTERS

Appearance

White or very slightly yeliowish powder.

Solubility :

Freely soluble in water, sparingly soluble in ethanol
(96 per cent), practically inscluble in toluene.

Tt deteriorates when exposed to air and light.

IDENTIFICATION
Infrared absorption spectrophotometry (2.2.24).
Comparison alimemazine hemitartrate. CRS.

TESTS

Appearance of solution

The selution is not more opalescent than reference
suspension II (2.2.1) and not more intensely coloured than
reference sclution BYs (2.2.2, Method IT).

Dissolve 1.0 g in warer R and dilute to 10 mL with the same
solvent.

pH (2.2.3)

5.0 to 6.5. Carry our the test protected from fight and use a
[freshly prepared solution.

Dissolve 1.0 g in carbon dioxide-free water R and dilute to
50 mL with the same solvent.

Related substances

Liquid chromatography (2.2.29). Carry out the test prorected
from light and use freshly prepared solutions,

Solvent mixture acetontivile R, water R (20:80 V/V).

Test soluzion Dissolve 35 mg of the substantce to be examined
in the solvent mixture and dilute o 100.0 mL with the
solven: mixture,

Reference sohuion (q) Dilute 1.0 mL of the test solution to
100.0 mL with the solvent mixture. Dilute 1.0 mL of this
solution ro 10.0 mL with the solvent mixture.

Reference solution () Dissolve 3.5 mg of alimemazine for
systam suitability CRS (containing irmpurides A, B and C) in
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the solvent smixrure and dilute te 10.0 mL with the solvent

mixiure,

Columm:

— size:I=0.15m, O = 4.6 mm;

— stationary phase: base-deactivared end-capped octadecylsilyl
silica gel for chromaregraphy R (3 perm);

— temperature: 40 °C,

Mobile phase acetonitrle R, methanof R, 3.85¢ g/L. solution of

amnoniunt acetare R (10:40:50 VIV,

Flow rate 1.3 mL/min.

Derection Spectrophotometer at 253 nm,

Infection 20 plL.

Run time Twize the retention time of alimemazine.

Hdentificarion of impurities Use the chromatogram supplied

with alimemazine for system suitability CRS and the

chromatogram obtained with reference solution (b) o0

identify the peaks due to impurities A,Band C,

Relartve retention With reference to alimemazine (retenton

time = about 27 min): impurity A = about 0.1;

impurity B = sbout 0.5; impurity C = ahous 1.4.

Syseent suitability: reference solution {b):

— resplurion: minimum 5.0 between the peaks due to
alimemazine and impurity C.

Caleularion of percentage contengs:

— correction facters; multiply the peak areas of the following
impurities by the corresponding correction factor:
impurity A = 4.4; impurity C = 0.4;

— for each impurity, use the concentration of alimemazine
in reference selution (a).

Liwies:

~ impurity B: maximum 0.3 per cent;

— fmpurities A, C: for each impurity, maximum
0.15 per cenr;

— unspecified impurities; for each impurity, maximum
0.10 per cens;

— total: maximum 0.5 per cent;

— reporting threshold: 0,05 per cent.

Less on drying (2.2.32)
Maximum 0.5 per cent, determined on 1.000 g by drying in
an oven at 105 °C for 3 h.

Sulinted ash (2.4,1 4
Maximum 0.1 per ceat, determined on 1.0 g

ASSAY

Dissolve 0.300 g in 50 mL. of anhydrous acetic acid R. Tiwate
with 0.1 M perchloric acid, determining the end-point
patentiomerrically (2.2.26),

| mL of 0.7 M perchioric acid is equivalent to 37.35 mg of
CaoHzsN048.

STORAGE

In an afrdght container, protected from fight,

IMPURITIES
Specified impuriries A, B, C

G,)s\@ CHy CH,

A (ZR.S)-MMZ-mmethyl—.‘i—(E-uxido-10prhennl:hiazin-IU-
yhpropan-1-amine,

and enanfigmer

and enantiamer

B. (2RS}-N,2-dimethyl-3-(1 0H-phenothiazin-10-y)propan-1-

amine,
; “NH

C. 10H-phenothiazine.

PhEr
. * oy

Allantoin rox
LA

(Ph. Bur. monogragh 1288) *

[#]
j’\ H )\ NH
. and enantiomer
HoN TN ’ ﬁ’L%

C4HN,0, 158.1 97-59-6

Action and use
Astringent; keratolytic.

Pt Eur
DEFINITION

Allantoin contains not less than 98.5 per cent and not more
than the equivalent of 101.0 per cent of (RS)-(2,5-
dioxoimidazolidin-4-ylyurea.

CHARACTERS
A white or aimost white, crvstalline powder, slightly soluble
in water, very slightly soluble in alcohol.

it melts ar about 225 °C, with decomposition,

IDENTIFICATION

First identification A.

Second identificarion B, C, D.

A, Examine by infrared absorption spectrophotomerry
(2.2.24), comparing with the spectrum obtained with
allamsin CRS.

B. Examine the chrotnatograms obtained in the test for
related substances. The principal spot in the chromazogram
obtained with test solution {b) is similar in position, colour
and size to the principal spot in the chromatogram obrained
with reference solution (a).

C. Boil 20 mg with a misture of | mL of dilute sodiem
hydroxide sohetion R and 1 mL of water R Allow to cool.
Add | mL of difute hydrachloriz acid R. To 0.1 mL of the
solution add 0.1 mL of 2 100 gL solution of porassium
bromide R, 0.1 mL of & 20 /L. solution of resorcingl R apnd
3 mL of sulfuric acid R. Hear for 3 min 1o 10 min on & water-
bath. A dark blue colour develops, which becomes red after
coaling and pouring into about 10 mL of warer R

D. Hear about 0.5 g. Ammonia vapour is evolved, which
turns red fomus paper R blue,
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TESTS

Solution 8

Dissolve 0.5 g in éarbon digxide-free water R, with heating if
necessaty, and dilute (o 100 mL with the same solvent.
Acidity or alkalinity

To 5 mL of solusion § add 5 ml. of carbon diexide-free
warer R, 0.1 mL of nethy! red solution R and 0.2 mL of
0.01 M sodivm hydroxide. The solution is yellow. Add 0.4 mL
of 0.01 M hydrachloric acid. The solution is red.

Optical rotation (2.2.7)

The angle of optical rotation, determined on solution §, is
—0.10° 10 + 0.10°.

Reduring substances

Shake 1.0 g with 10 mL of water R for 2 min. Filter.

Add L5 ml of 0.02 M porassitun permanganate. The solution
must remain viclet for at least 10 min.

Related substances

Examine by thin-layer chromatography (2.2.27), using a
suitable cellulose for chromarography R as the coating
subsiance.’

Test solution (a} Dissolve 0,10 g of the substance to be
examined in 5.0 mL. of waeter R with hearting. Allow to cool.
Dilute to 10 mL. with methanal R. Use the solurion immtediately
after preparation.

Test solurion (B} Dilute | mL of test solution (a) to 10 mL
with a mixture of 1 volume of methano!l R and 1 volume of
warer R,

Referance solution (a) Dissoive 10 mg of aflanroin CRS in a
mixture of 1 valume of methanol R and 1 volume of warer R
and dilute to 10 mL with the same mixrure of solvents.
Reference solution () Dissolve 10 mg of wrea R in 10 ml. of
warer R, Dilure 1 mL of this sclution to 10 mL with
methanel R.

Reference solurion (¢) Mix 1 mL of reference solution {a) and
1 mL of reference solution (b).

Apply to the plate 10 uL of test soludon (2) and 5 plL each
of test solution {(b), reference solution (a), reference
solution {b) and reference solueion (c). Develop over & path
of 10 cm using a mixmre of 15 volummes of glacial aceric

acid R, 25 volumes of warer R and 60 volumes of butanol R.
Allow the plate to dry in air. Spray the plate with a 5 g/l
solution of dimerhylaminobenzaldehyde R in a mixture of

1 volume of hydrochloric acid R and 3 volumnes of methanol R.
Dry the plate in a current of hort air. Examine in daylight
after 30 min. Any spot in the chromatogram obtained with
test solution (&), apart from the principal spot, is not more
intense than the spot in the chromatogram obiained with
reference solution (b) (0.5 per cent). The test is not valid
unless the chromatogram obrained with reference solution (c}
shkows two clearly separated principal spots.

Loss on drying {2.2.3D

Not more than 0.1 per cent, determined on 1.000 g by
drying in 2n oven at 105 °C.

Sulfated ash (2.4.149
Not mare than 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 120.0 mg in 40 mL of warer R. Tirate with 0.1 M
sodium hydroxide, determining the end-point
potentiometically (2.2.20).

1 mL of 0.1 M sodium hydroxide is equivelent to 15.81 mg of
CQH5N403.

IMPURITIES

H COH

A. giyoxylic acid,

HzN HH;
B. carbamide (urea).
P Eur
g F %
Allergen Products M
* g
(Ph. Eur. monagraph 1063) bl

Ph Eir
This monograph does not apply to: chenicals thar ave wsed solely
Jor diagnosts of contact dermatitis; chemically synthesised products;
alfergens derived by recombinanr DNA technology. It does nat
necesiarily apply 1o allergen products for veterinary use.

DEFINTTION

Allergen produces are pharmaceutical preparations derived
from extracts of naturally occurring source materials
containing allergens, which are substances that lead to and/or
provoke allergic reactions. The allergenic components are
maost often of a proteinaceous nature, Allergen products are
intended for i vive dizgndsis or weatment of allergic diseases
astributed 1o these allergens.

Allergen products are available as finished products, and as
finished products used on a named-patent basis. Allergen
products are generally presented as parenteral preparations,
eye preparations, preparations for inhalation, preparations for
oral use, sublingual preparations or preparations for skin
tests.

For in wivo diagnestic use, allergen products are usually
prepared as unmodified extracts in a 50 per cent VIV
solution of glycerol for skin tesung, For inwadermal diagnosis
or for provecadon tests by nasal, ocular or bronchial
administrarion, suizable dilutions of allergen products may be
prepared by dilution of aquepus or glycerinated extracts, or
by reconstitution of unmodified freeze-dried extracts.

For specific immunstherapy, allergen products may be either
unmodified extracts or extracts modified chemically and/or
by adsorpdon onte different carriers (for example, aluminium
hydroxide, calcium phosphate or tyrosine).

PRODUCTION

SOURCE MATERIALS

Source materials for the preparadon of allergen products are
products of animal or vegetable origin, mosdy pollens,
moulds, mites, animal epithelia and ourgrowths (such as hair
and feathers) and/or dander, hymenoptera venoms, insects
and certain foods. ’

Where allergen products are manufactured using materials of
human or animal origin, the requirements of chapter 5.1.7.
Viral safety apply,

The source materials are defined by their origin, nature,
method of collection or production and pretreatnent.
Conrol methods and acceprance criteria relating to identity
and purity are established. The acceprance criteria must
ensure the consistency of the allergenic source material from
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a qualitative and quantitative point of view. The source
materials are stored under controlled conditions justified by
stability data.

The collection or production, as well as the handling of the
source mazetials are such thae uniform composidon is
ensured as far 8s possible from barch 1o barch.

The content of the relevant residual solveats, heavy metals
and pesticides is determined on 2 number of barches
according 1o a justified sampling plar, Residual solvents and
pesticides are limited according to the principles defined in
general chapier 2.4.24. Idencificarion and comrol of residual
solvens and 2.8, 13, Pesticide residues respectively,

Pollens

Patential chemical contaminants, such as pesticides, heavy
metals and solvents, must be minimised. The content of
foreign pollen must be limited to 1 per cent of total mixed
pollens and 0.5 per cent of any individual pollen as
determined by & microscopic particle couns. Detecrable
mould spores must not exceed 1 per cent,

The contamination with particles of plant origin other than
pollen mus: be kept to a minfmum. The maximum allowed
contamination must be justified.

Moulds

Biologically active contaminants such as mycotexins in
moulds must be minimised and any presence justified,
Appropriate measures have to be implemented to avoid
contamination by foreign mould strains. Care must he taken
1o minimise any allergenic constituents of the media used for
the cultivation of moulds as source materials. Culmire media
that contain substances of human or animal origin must be
justified and, when required, must be suitably treated 10
ensure the inactivation or elitnination of possible
transmissible agents of disease.

The production method is validated 1o demonstrace that
allergen products obtained from moulds and intended for
parenterai administration, if rested, would comply with the
test for abnormal roxicity for immunosera and veccines for
human use (2.6.9).

Mites

Appropriate measures have to be implemented to avoid
contamination by foreign mite strains, Care must be taken to
tninimise any allergenic constituents of the media used for
the cultivation of mites as source marerials. Culture media
that conrain substances of human or animal origin must be
justified and, when required, must be suitably treated to
ensure the inactivation or elimination of possible
transmissible agents of disease.

Animnal epithelia and outgrowths andlor dander
They are obtained from healthy animals selecred to avoid
possible transtmissible agents of disease.

Hymenoptera venoms

The species of hymenopters from which the venom is
extracted is identified and specified. The merhods of insect
collection and venom extraction are described and must
ensure that the source mareral is of proper quality,

Food

The scientific name (species, variety, strain etc.) of the
animal or vegetable species is indicated and the part used is
stated, if applicable. Foods must be of & guality suitable for
human consumption. The origin of the food st as well as
its processing stage is stated.

MANUFACTURING PROCESS
Allergen products are generally obtained by extraction, and
may be purified, from the source materials using appropriate

methods shown to preserve the allergenic properties of the

components. Allergens for which there are nor enough

patients to determine the toral allergenic activity in vivp or in

o, the extraction ratio indicating the relative proportions

(/1) of ellergenic source materials and solvents is a

minimum requirement, Allergen products presenied as

parenteral preparations, eye preparations, preparations for
inhalation and preparations for skin testing are manufzcoured
under asepiic conditions.

In the manufacture, packaging, storage and distibution of

allergen products intended for administration by other routes,

suitable measures are taken to ensure their microbial quality;
recommendations on this aspect are provided in chapter

5.1.4, Microbial guality of non-sterile pharmacewntical preparations

and stibistances for pharmaceutical wse.

All allergen preparations are manufactured under conditions

designed to minimise exogenous and endogenous enzymatic

degradation,

Any purification procedure is designed 10 minimiss the

content of any potential irritan: low molecular mass

components and non-allergenic components,

Allergen products may contain sujtable antimicrobizl

preservatives, the nature and concentration of which have 1o

be justified.

The manufacturing process comprises various stages:

-~ source raterial;

— active subsiance: it is generally 2 modified or an
unmodified allergen extract; where applicable it is stored
under conditions ensuring its subility, for example freeze-
dried;

~— finished product.

All other stages of the manufacturing process are considered

as intermediates.

IN-HOUSE REFERENCE PREPARATION

An appropriste representative preparation is selected as the
in-house reference preparation (IHRT), characterised and
used to verify batch-to-batch consistency. The THRP is
stored in suitably sized aliquots under conditions ensuring its
stahility, for example freeze-dried,

Characterisation of the in-house reference preparation
The extent of characrerisation of the IHRP depends on the source
material, krtowledge of the allergenic contponents and availakiliry
of suizable reagents, as well as the inmended use, The characterised
THRP is used a5 the reference in the barch control of active
substances and fntermediazes and, if possible, in the batch control
of fintshed produces.

The IHRP is characterised by the prowin content
determination and a protein profile using appropriaze
methods (such ss iseelectrdc focusing, sodium dodecyl sulfate
polyacrylamide gel electrophoresis, immunoelectrophoresis,
capillary electrophoresis, chromatographic techniques and
mass Spectrometry}.

Allergenic components may be detected by appropriate
methods (for example, immunoblotting or crossed radio-
immunoelectrophoresis). Characterisation of the allergenic
compenents may include identification of relevant allergens
based on seralogical or other techniques using pooled or
individual sera from allergic patients, or allergen~specific
polyclonal or monoclonal antibodies.

Determination of the content of relevant allergens is
performed wherever possible. This derermination may be
made using individual allergen-specific reference standards,
when available. The choice of the relevant allergen
components subjected to the determination must be justified.
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Individual allergens are identified and named according to
intemationally established nomenclarure wherever possible.
The biological potency of the first IHRP is determined in
patients by i zivo technigues such as skin testing, and
expressed in units of biclogical activity except when not
enough patients are available. In this case, the potency of the
first IHRP is determined by an i wirro method,
Subsequently, the biological activity of furure IHRDs is
demaonstrated by @ vitro methods by comparisen with the
results obtained with the first IHRP. The in witro potency
may be measured by 2 suiteble immunoassay (for example,
an assay based on the inhibition of the binding capacity of
specific immunoglobulin E andbodies).

IDENTIFICATION

The tests for identificasion are performed as late as possible
in the manufacturing process. In the case of products used
on a named-patient basis, the conteol is performed on the
active substance and/or at the intermediare stage berween the
active substance and the finished product,

Identity is confirmed by comparison with the THRP using
protein profiling by appropriate methods {for example,
isoelectric focusing, sodinm dodecyt sulfate polyacrylamide
gel electraphoresis, immunoelectrophoresis, immunoblotzing,
liquid chromatogeaphy or mass spectrometry).

In exceptional cases, if no IHRP is available, a representative
batch may be used to confirm identity.

Identity may also be confirmed by comparison with
individual allergen-specific reference standards, when
available,

TESTS

The 1ests are performned as late as possible in the
manufacturing process. In the case of products used on &
named-patient basis, the control is performed on the active
substance and/or ar the intermediate stage berween the active
substance and the finished produce.

Various biochemical and immunological tests have been
developed in order to characterise allergens qualitarively and
quantitatively. In those cases where such methods cannor be
applied, pardcularly for the determination of allergenic
activity and ailergen and/or protein profile, jusdfication must
be provided.

Water (2.5.12) or (2.5.32)

Maximurn 5 per cent for freeze-dried products.

In the case of oral lyophilisares, the water content may be
higher than 5 per cent, where justfied and authorised.

Sterility (2.6.1) -

Allergen products presented as parenteral preparations, eye
preparations, preparations for inhalation or preparations for
skin testing comply with the test for sterility.

Microbial contamination

For non-sterile allesgen products, recommendations are
provided in 5.1.4. Microbial guality of non-sterile pharmaceurical
preparations and substances far pharmaceutical use.

Protein content (2.5.33)

80 per cent to 120 per cent of the stated content, unless
othierwise justified and autherised. If the biological potency
can be determined then the test for protein content is
performed as a bagch-to-bazch consistency test and the
protein content is within 50 per cent to 150 per cent of the
stated content. When the finished product contains
proteinaceous excipients, the test for protein content is
performed as late as possible during production before
addition of the proteinaceous excipient.

Protein profile

The protein profile determined by suitable methods
corresponds to that of the IHRP, The presence of relevant
allergen components is verified, where possible, The choice
of refevant allergen components to be tested for must be
justified.

Varigus additional tests, some with increasing seleerivity,
depending on the allergen product concerned can be applied, but i
any case for allergen products intended for therapenric use, a
validared rest measuring the potency (toral allergenic activiry,
determination of indroidual allergens or any other Justified teses)
nitist be applied.

Aluminium (2.5.13)

80 per cent to 120 per cent of the stated amount but in any
case not more than 1.25 mg per human dose unless
otherwise justified and authorised, when sluminium
hydroxide or aluminjum phosphate is used as adsorbent.

Calcium (2.5.14)
80 per cent to 120 per cent of the stated amount when
calcium phosphate is used as adsorbent,

Allergen profile

Relevant allergenic components are identified by means of
suitable techniques using allergen-specific human or animeal
antibodies.

Total allergenic activity

50 per cent to 150 per cent of the stated amount as assayed
by inhibition of the binding capacity of specific
immunoglobulin E antibodies or a suitable equivalent in vip
merhod, '
Individual allergens

50 per cent to 200 per cent of the stated amount of sach
relevant allergen component, determined by a suitable
method.

STORAGE
Adsorbed allergen products zre not to be frozen, unless
otherwise justified and authorised.

LABELLING
The label states:
— the name of the allergen product;
— the biological patency andfor the protein content and/or
the exrraction concentration;
— the route of administration and the intended use;
— the storage conditions;
— where applicable, the name and amount of added
antimicrobial preservative;
- where applicable, for freeze-dried preparations:
— the name, composition and volume of the
reconstituting liquid to be added;
— the period of time within which the preparation is 10
be used after reconstitution;
— where applicable, that the preparaton is sterle;
— where applicable, the name and amount of adsorbenr.

Ph
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Allopurinol A
(Fh. Eur. monggraph 0576) Fag
o
N/f\NH
ﬁ " A
C:H,N,O 136.1 315-30-0

Action and use

Xaznthine oxidase inhibitor; trearment of gout and
hyperuricaemia.

Preparations

Allopurinol Oral Suspension

Allopurinol Tablets

PhEwr .

DEFINITION

1,5-Dihydro-4 H-pyrazolo[3,4-d]pyrimidin-d-one.
Content

97.0 per cent to 102.0 per cent (dried substance).

CHARACTERS

Appearance

White or almost white powder.

Solubility

Very slighdy soluble in water and in ethanol (96 per cenr).
It dissclves in dilute solutions of alkali hydroxides.

IDENTIFICATION

Frst identificarion B

Second idemification 4, C, D

A, Ultravioler and visible absorption speccrophotomeny
(2.2.25).

Test solusion Dissolve 10 mg in 1 mL of a 4 g/L. solution of
soditum hydroxide R and dilute to 100.0 mL with a 10.3 gL
solution of hydrochloric acid R. Dilute 10.0 mL of this
solution to 100.0 mL with a 10.3 /L. solution of Aydrochloric
acid R.

Spectral range 220-350 nm.

Absorprion maxtmum At 250 nm.

Absorption mininmen Ar 231 nm.

Absorbance ratio AazifAasp = 0.52 to 0,62,

B. Infrared sbsorption spectrophotometry (2.2.24).
Comparison allopurinel CRS.

C. Dissalve 0.3 g in 2.5 mL of difure sodium hydroxide
solution R and add 50 L, of warer R, Add slowly and wich
shaldng 5 mL of sifver nitrate solurion R1. A whire precipitate
is formed which does nat dissolve on the addition of 5 mL of
ammonia R,

D. Thin-layer chromategraphy {2.2.27).

Test selurion Dissolve 20 mg of the substance to be examined
in concentrared ammonia R and dilute to 10 mL with the same
solvent.

Reference solurion Dissolve 20 mg of allopurinol CRS in
concenrrated ammionia R and dilute to 10 mL with the same
solvent.

Piare TLC silica gol Fys; platz R,

Mobile phase anhydrows ethanol R, methylene chloride R

{40:60 710,

Application 10 pl.

Developmieny Over 2/3 of the plate.

Drying In air.

Detection Examine in uleraviolet light at 254 nm,

Resulrs The principal spot in the chromatogram chrained with
the test solution is similar in position and size to the principal
spot in the chromatogram obrained with the reference
solution.

TESTS

Related substances

Liquid chromartography (2.2.29). Use Jreshly prepared soludions.

Storz and inject them at 8 G, using a cooled autosanpler,

Test solution (a) Dissolve 25.0 mg of the substance 10 be

examined in 2.5 mL of a 4 g/L solution of soditm hydroxide R

and dilute immediazely 10 50.0 mL with the mobile phase,

Test solution () Dissolve 20,0 mg of the substance to be

examined in 5.0 mL of 3 4 g/L solution of sodin hydroxide R

and dilute immediately to 230.0 mL with the mobile phase,

Reference solurion (a) Diluze 2.0 mL of rest solution (a) to

100.0 mL with the mobile phase. Dilute 5,0 mL of this

solution to 100.0 mL with the mobile phase.

Reference solution () Dissolve 5 mg of allopurine!

impurity A GRS, 3 mg of allopurinal impurizy B CRS and

5.0 mg of allopuringl fmpurity C GRS in 5.0 mL of a 4 al.

solution of sediwm hydroxide R and dilute imrediately 1o

100.0 mL. with the mobile phase. Dilute 1.0 mL of this

solution to 100.0 mL with the mobile phase.

Reference solurion (¢) Dissolve 20.0 mg of allopurinol CRS in

5.0 mL of a 4 /L. salutien of sodium hydroxide R and diluge

immediately 10 250.0 mL with the maobile phase.

Colrrnn;

—size!{=025m, @ = 4.6 mm;

— stattonary phase: ectadscylsilyl silica gel for chromarography R
(5 pm).

Mobile phase 1,25 g/L solution of potassium: difrydrogen

phosphate R,

Flow rate 1.4 mL/min.

Detection Spectrophotometer at 230 nm.,

Inijection 20 uL of test solution (8) and reference solutions (@)

and (b).

Run time Twice the retention time of allopurinel.

Elution order Impurity A, impurity B, impurity C, allopurinol.

Reention rime Allopurinol = about 10 min.

Suystert suitability: reference solution (b):

— resolution: minimum 1.1 between the peaks due to
impurities B and C.

Limirs;

— dfmpurity A: not more than twice the area of the principal
peak in the chromatogram obrained with reference
solution (a) (0.2 per cent);

— #mpurity B: not more than the area of the principal peak
in the chromarcgram obtained with reference solution {a)
(0.1 per cent); _

— inpuriry C: not more than the area of the corresponding
peak in the chromatopram obtained with reference
soluton (b} (0.1 per cenn);

— unspectfied impurities: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solution (a) (0.10 per cent);

— sum gf impuriries other than A, B and C: not more than
3 times the area of the principal peak in the
chromatogram obrained with reference soluton (a)

(0.3 per cenn);
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~- disregard Iimie: 0.5 times the area of the principal peak in
the chromatogram obtained with reference solution (a}
{0.05 per cent).

Impurities D and E

Liquid chromatography (2.2.29), Use freshly prepared solutions.

Store and injéct them at 8 *C, using a cooled autosampler,

Solurion A 1.25 g/L solution of porassium diliydrogen

phasphate R.

Test solution Dissolve 50.0 mg of the substance to be

examined in 5.0 mL of a 4 g/L. solution of sodium hydroxide R

and dilute immediately to 100.0 mL with solution A.

Reference solution Dissolve 5.0 mg of allopurinel

impurity D CRS and 5.0 mg of allopurinol impurity E GRS in

5.0 mL of a 4 g/LL solution of soditon hydroxide R and dilute

immediately to 100.0 mL with solution A. Dilure 1.0 mL of

this solurion to 100.0 ml. with solution A.

Colwnin:

— sz [ = 0.05 m, @ = 4.6 mm;

— stationary phase, base-deacrtvated octadecyisiivl siftca gel for
chromatography R (3 pmy).

Mabkile phase methanol R, 1.25 g/L. solution of potassizn

diltydrogen phosphatz R (10:90 V/V).

Flow rate 2 mL/min.

Detection Spectrophotometer at 230 nm.

Injection 20 L.,

Run time 1.5 times the retenton time of impurity E.

Retenrion times Impurity D = about 3.6 min;

impurity E = gbout 4.5 min.

System suttabiliny: reference solution;

v resglution: minimum 2.0 between the peaks due 1o
impurides D snd E.

Lindts:

— #mpurity D not more than the area of the corresponding
peak in the chromatogram obtained with the reference
solusion (0.1 per cent);

— tmpurity E: not more than the area of the corresponding
peak in the chromatogram obtained with the reference
solution (0.1 per cent).

Impurity F

Liquid chromatography (2.2.29).

Under the following conditons, any hydrazine in the sample

reacts with benzaldehyde to give benzaldehyde azine,

Sofvent miveure Mix equal volumes of difure sodium hydroxide

solurion R and methanol R.

Solution A Dissolve 2.0 g of benzaldeliyde R in the solvent

mixture and dilute to 50.0 mL with the solvent mixmure.

Prepare immediately before use.

Test solution Dissolve 250.0 mg of the subsrance o be

examined in 5 mL of the solvent mixture. Add 4 ml. of

soluticn A, mix and allow to stand for 2.5 h at room
temperature. Add 5.0 mL of kexans R and shake for 1 min,

Allow the layers to separate and use the upper layer.

Reference solution Dissolve 10.0 mg of hAvdrazine sulfarz R in

the solvent mixture by sonicating for about 2 min and dilute

0 50.0 mL with the solvent mixture. Dilute 1.0 mL to

20,0 mL with the solvent mixture. Dilute 1.0 mL of this

solution to 20.0 mL with the solvent mixture. To 5.0 mL of

the solution obtained, add 4 mL of solution A, mix and
allow to stand for 2.5 h at room temperature. Add 5.0 mL of
hexane R and sheke for 1 min. Allow the layers to separate
and use the upper layer.

www.webofpharma.com

Biank solution To 5 mL of the solvent mixture add 4 mL of
soludon A, mix and allow to stand for 2.5 h at room
temperature. Add 5.0 mL of hexans R and shake for 1 min.
Allow the layers to separate 2nd use the upper layer,
Colummn:

— size: =025 m, @ = 4.0 mm;

— stationary phase: cyanosilyl sitica gel for chromarography R
(5 pm) with 2 pore size of 10 am;

— temperanere: 30 °C.

Mobile phase 2-propanol R, hexane R (5:95 VIV).

Flow rate 1.5 mL/min.

Derection Specerophotometer at 310 nm.

Injection 20 k..

Relative retention With reference to benzaldehyde (retention

time = abour 2.8 min): benzaldehyde azine = about 0.8.

System suitability: reference solution:

— resolurion: minirmum 2 berween the peaks due to
benzaldehyde azine and benzaldehyde;

— signal-tp-nofse rati: minimum 20 for the peak due to
benzaldehyde azine.

Limir:

— impuriy F: the area of the peak due to benzaldehyde
azine in the chromatogram obtained with the test solution
is not mote than the area of the corresponding peak in
the chromatogram obtained with the reference solution
(10 ppm of hydrazine sulfate equivalent to 2.5 ppm of
hydrazine).

Heavy metals (2.4.8)

Maximum 20 ppm.

1.0 g complies with test o Prepare the reference solution

using 2 mL of lead standard solutien (10 ppm PB) R,

Loss on drying (2.2.32) )

Maximum 0.5 per cent, determined on 1.000 g by drying in

an oven at 105 °C.

Sulfated ash (2.4.14)

Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Liquid chromatography (2.2.29) as described in the test for
related substances with the following medification.

Injection Test solution (b) and reference solution (c).
Calculate the percentage content of CsHyN,;O from the
declared content of allopurins! CRS.

IMPURITIES
Specified impurities: A, B, C, D, E, F.

o]
a1
4
N ~R2
Hol

A. Rl = NH;, R2 = H: 5-amino-1H-pyrazole-4-

carboxzmide, )

B. Rl = NH,, R2 = CHO: 5-(formylamine)-1H-pyrazole-4-
carboxamide,

D. R1 = O-C;Hs, R2 = H: ethyl 5-amino-1 H-pyrazole-4-
carboxylate,

E. Rl = O-C;H;, R2 = CHO: ethyl 5-(formylamine)-15-
pyrazole-4-carboxylate,
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C. 5-(4H-1,2,4-triazol-4-y])-1H-pyrazole-4-carhoxamide,
F. H,N-NH;: diazane (hydrazine).
Pt Eur

*F

Almagate

(Pl Eur mionograph 2010)
A.];l_i\‘i&,CzOz(]Hm,‘inO 630

# 3
gk

ok
66827-12-1

Action and use
Antacid.
FhEw

DEFINITION
Hydrated aluminium magnesivm hydroxycarbonate.

Content

— aluminium: 15.0 per cent to 17.0 per cent {calcuiated
as A-IZO,?):

~ magnesium: 36.0 per cent to 40.0 per cent (calculated
as Mg0),

~— carbonic acid: 12.5 per cent to 14.5 per cent (calculated
as CO:).

CHARACTERS

Appearance

White or almost white, fine, crystalline pawder.

Solubility

Practically insoluble in water, in ethanol {96 per cent) and in
methylene chleride, It dissolves with effervescence and
heating in dilute mineral acids.

IDENTIFICATION

A. Infrared absorption spectrophotomery (2.2.24),
Comparison Ph. Eur. reference spectrum of almagats.

B. Dissolve 0.15 g in dilite hydrochioric acid R and dilute to
20 mL with the same acid, 2 mi. of the solution gives the
reaction of aluminium (2.3. ).

C. 2 mL of the solution prepared uader identificarion test B
gives the reaction of magnesium (2.3.1).

TESTS

pH (2.2.3)

9.1w9.7.

Disperse 4.0 g in 100 mL of carbon dioxide-free water R, sur
for 2 min and filzer.

Neatralising capacity

Carry our the test ar 37 °C. Disperse 0.5 g in 100 mL of
warer B, heat, add 100.0 mL of 0.1 M hydrechloric acid,
previously heated and sdr continuously; the pH (2.2.3) of the
solution between 5 min and 20 min is nor less than 3.0 and
not greater than 4.5. Add 10.0 mL of 0.5 M hydrochioric acid,
previously heated, sdr continuously for 1 h and tirate with
0.1 M sodium hydraxide to pH 3.5; not more than 20.0 mlL of
0.1 M sodiwm hydroxide is required.

Chlorides (2.4.4)
Maximum 0.1 per cent.

Dissolve 0.33 g in 5 mL. of diluze nitric acid R and dilute to
100 mL with warer R, Prepare simultaneously the standard
by dituting 0.7 mL of dilute nitric acid R to 5 mL with
water K and adding 10 mL. of chioride standard solution

(3 ppm C) R.

Sulfates (2.4.13)

Maximum 0.4 per cenr.

Dissolve 0.25 g in 5 mL of difute hydrochloric acid R and
dilute to 100 mL with distifled wazer R. Prepare
simulianecusly the standard by adding 0.8 mL of difute
hydrochloric acid R to 15 m. of sulfate standard soluzion
(10 ppr SO4) R,

Sodium

Maximum 150 ppm.

Atomic absorption spectrometry (2.2.23, Methad I).

Test soheeion Dissolve 0.25 g in 50 mL of a 103 g/L. solution
of hvdrochloric acid R,

Reference solurions Prepare the reference solutions using sodfm
standard solution (200 ppm Na) R, diluted as necessary with a
103 g/L solution of hydrochioric acid R.

Heavy metals {2.4.5)

Matimum 20 ppm.

Dissolve 1.0 g in dilute hydrochioric acid R and dilute to

20.0 mL. with the same acid, 12 mL of the solution complies
with test A, Prepare the reference solution using lead srandard
solution (1 ppm Ph) R

Laoss en ignition ;

43.0 per cent to 49.0 per cent, determined on 1.000 g by
ignition at 900 + 50 °C,

Microbial contamination

TAMC: acceprance criterion 10* CFU/g (2.6.12).

TYMC: accepzance criterion 10° CFU/g (2.6.12).
Absence of Escherichia coli (2.6.13).
Absence of Pseudomonas aeruginesa (.6.13).

ASSAY

Aluminium

Dissolve 1.000 g in 5 mL of hydrochioric acid R, heating if
necessary. Allow 10 cool to room temperature and ditute to
100.0 mL with water R (solution A). Introduce 10.0 mL of
solution A into a 250 mL conical flask, add 25.0 mL of
0.05 M sodium ederare, 20 mL of buffer solution pH 3.5 R,
40 mL of ethano! R and 2 mL of a freshly prepared 0.25 g/l
solution of dithizone R in athanol R. Titrate the excess of
sodium edetare with 0.05 M zinc sulfare until the colour
changes from greenish-viole: to pink.

1 mL of 0.05 M sedirm ederaze is equivalent to 2.549 mg
of Al203.

Magnesium

Inmoduce 10.0 mL of soludon A prepared in the assay of
aluminium inte & 500 mL conical Aask, add 200 mL of
water R, 20 mL of irethanslamine R with shaking, 10 ml. of
ammonium chigride buffer Solurion pF 10.6 R and 50 mg of
mardant black 11 mimurate R. Titrate with 0.05 M sodinm
edgrarz uniil the colour changes from violer o pure blue,

1 mL of 0.05 M sodiran ederare is equivalent 1o 2.015 mg
of Mg0.

Carbonic acid

12.5 per cent to 14.5 per cent.

Test sample Place 7.00 mg of the substance to be examined in
a tin capsule, Seal the capsule.
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Reference samplz Place 7.00 mg of ahnagate CRS in a tin
capsule, Seal the capsule.
Introduce separately the test sample and the reference sample
into a combustdon chamber of a CHN analyser purged with
helium for chromaragraphy R and maintained at 2 temperature
of 1020 °C, Simultaneously, introduce oxygen R at a pressure
of 40 kPa and a flow rate of 20 mL/min and allow complete
combustion of the sample. Sweep the combustion gases
through a reduction reactor and separate the gases formed by
gas chromartography (2.2.28).
Colunu;
— size; =2 m, @ =4 mm;
— statignary phase. ethylvinylbenzene-divinylbenzene
copolymer R1.
Carrier gas helium for chromatography R.
Flow rate 100 mL/min,
Temperature:
— eohonn: 63 °C;
— detector: 190 °C.
Detection ‘Thermal conductvity.
Run time 16 min.
Systen suitability:
— .average percentage of carbon in 5 reference samples must
be within 0.2 per cent of the value assigned to
the CRS; the difference berween the upper and the lower
values of the percentage of carbon in these samples must
be below 0.2 per cent.
Calculate the percentage content of carbonic acid in the test
sample according to the following formula:

A
Cx K x—
m
C = percentage content of carbonic acid in the reference
satnple;
K= mean value for the 5 reference samples of the ratio of

the mass in milligrams to the ares of the peak due w0
carbonic acid;

A = area of the peak due to carbonic acid in the
chromatogram obtained with the test sample;

m = sample mass, in milligrams.

STORAGE
In an airtight coniainer.
Ph Eur

. s . L]
Virgin Almond Oil
Almond Qil
(Ph. Eur. monograph 0261)
Preparation
Almond Oil Ear Drops
Ph B
DEFINITION
Party oil obtained by cold expression from the ripe seeds of
Prunus duleis (Mill) D.A. Webb var. dulcis or Prumus dudcis

(Mill) D.A. Webb var. amara (DC.) Buchheim or a mixture
of both variedes.

CHARACTERS
Appearance
Yellow, clear liquid.

* %
* ot

LS

Solubility
Shightly soluble in ethanol (96 per cent), miscible with light
petroleum,

Relative density
About 0.916.

It solidifies at abour —18 °C.

IDENTIFICATION

First identification 4, C.

Second tdentification A, B.

A. Abhsorbance (see Tests).

B. Identification of farry oils by thin-layer chromatography
(2.3.2).

Resulis The chromartogram obrtained is similar to the
corresponding chromatogram shown in Figure 2.3.2.-1.

€. Compositon of fatty acids (see Tests).

TESTS

Absorbance (2.2.25)

Maximum 0.2, determined at the shsorption maximum a&
270 nm. The rado of the absorbance measured at 232 nm to
that measured at 270 nm is greater than 7.

To 0.100 g add gyclohexane R and dilute 10 10.0 mL with the
same solvent.

Acid value (2.5.1)
Maximum 2.0, determined on 5.0 g.

Peroxide value (2.5.5, Method 4)
Maximum 15.0.

Unsapenifiable matter (2.5.7)
Maximum 0.9 per cent, determined on 5.0 g.

Composition of fatty acids )

(2.4.22, Method A). Use the mixture of calibrating substances .

in Table 2.4.22.-3.

Compuosition of the facty-acid fraction of the oil:

— samrated fazzy acids of chatn length less than Cpg maximum
0.1 per cent, h

— palnitic acid: 4.0 per cent 1o 9.0 per cent,

w— palmitoleic actd: maximum 0.8 per cent,

— margaric acid: maximum 0.2 per cent,

— stearic acid: maximum 3.0 per cent,

wm plefc acid: 62,0 per cent to B6.0 per cent,

— [Iioleic acid: 20,0 per cent to 30.0 per cent,

— Inolenic acid: maximum 0.4 per cent,

— arachidic acid: maximum 0.2 per cent,

— eicosenolc goid, maximum 0.3 per cent,

— behentz acid: maximum 0.2 per cent,

— erucic acid: maximum 0.1 per cent.

Sterols (2.4.23)

Composirion af sterol fraction of the oil:

— chalesterol maximum 0.7 per cent,

w— campesterol: maximum 4.0 per cent,

— stigmastersl: maximum 3.0 per cent,

e Psitosierel: 73.0 per cent to 87.0 per ceat,
— 4 5-guenasterol: minitnum 10.0 per cent,
— 4 7-srigmastenol: maximum 3.0 per cent,
— AV-guenasterok: maximum 3.0 per cent,
— brassicasterol: maximum 0.3 per cent.

Water (2.5.32)
Maximum 0.1 per cent, determined on 1.00 g.

STORAGE
In a well-filled container, protected from light.
P Eur
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' . o
Refined Almond Oil oy
* *
(Ph. Eur. monograph 1064) *ak
Fn &
DEFINITION

Farty oil obtained from the ripe seeds of Prunus dudcis
(Mill.) D.A. Webb var. duleis or Prumus dulets (Mill.) D.A.
Webb var. amara (DC.) Buchheim or a mixture of hoth
varieties by cold expression. It is then refined. A sujrable
antioxidant may be added.

CHARACTERS

Appearance

Pale yellow, clear liquid.

Solubiliry

Slightly sotuble in ethano] (96 per cent}, miscible with light
petroleum.

Relative density

About 0.916.

It solidifies at about —I8 °C.

IDENTIFICATION

A, Idenification of fatty oils by thin-layer chromatography
(2.3.2).

Resules The chromatogram obtained is similar to the
corresponding chromatogram shown in Figure 2.3.2.-1.
B. Compositien of fatty acids (see Tests).

TESTS

Specific absorbance (2.2.25)

0.2 to 6.0, derermined at the absorprion maximum at

270 nim.

To 0.100 g add cycivhexane R and dilute o 10.0 ml. with the

same solvent. Adapt the concentration of the soluton so thar

the absorbance lies beeween 0.5 and 1.5, measured ina 1 ¢m

cell,

Acid value (2.5.1)

Maximum 0.5, determined on 5.0 g.

Peroxide value (2.5, 5, Method A}

Maximum 5.0.

Unsaponifiable matter (257}

Maximum 0.9 per cent, determined on 5.0 g

Composition of fatty acids (2.4.22, Method A)

Use the mixture of calibrating substances in Table 2.4.22.-3.

Composition of the fatry-acid fractivn of the oil:

— saturated fany acids of chain length less than C,5 maximum
0.1 per cent;

— palmitic acid: 4.0 per cent to 9.0 per cent;

~— palmitaleic acid: maximum 0.8 per cent;

-~ margaric acid: maxirmum 0.2 per cenr;

— stzaric qeid: maximum 3.0 per cent;

— oleic acid: 62,0 per cent to 86.0 per cent;

— linoleic acid: 20.0 per cent 0 30.0 per ceny

— linolenic acid: maximum 0.4 per cent;

— arachidic acid: masimum 0.2 per cent;

~— eicosenoic acid: maximum 0.3 per cent;

— behenic acid: maximum 0.2 per cent;

— erucic acid: maximum 0.1 per cent,

Sterols (2.4.2%)

Compasition of the sterol fraction af the oil:

~ chelesterol: maximum 0.7 per cent;

— campesterol; maximum 5.0 per cenr

— stigmasterol: maximum 4.0 per ceng;

~— f-sitosterol: 73.0 per cent to 87.0 per cent;

— A3-gvenasterok minimum 5.0 Per cent;

— d7-stigmasienol: maximum 3.0 per ceng

— d7-guenasteral maximum 3.0 per cent;

— brassicasierol: maximum 0.3 per cent.

Water (2.5.32)

Maximum 0.1 per cent, determined on 1.00 g.

STORAGE

In a well-filled container, protected from light.

Fht Eur

Aloxiprin

9014-67-9

Action and use
Salicylate; non-selective cyclo-oxygenase inhtbitor;
antipyretic; analgesic; anti-inflammarory.

Preparation
Aloxiprin Tablets

DEFINITION

Aloxiprin is a polymeric condensation product of aluminium
oxide and O-acetylsalicylic acid. It contains not less than
7.3% and not more then 8.5% of aluminium, Al and not
less than 79.0% and not more than 87.4% of 1otal salicylates,
calculated as O-acerylsalicylic acid, CoHyO,, both calculated
with reference to the dried substance.

CHARACTERISTICS

A fine, white or slightly pink powder.

Praciically insoluble in warer; practically insoluble in ethanc!
(96%4) and in ether,

IDENTIFICATION

A. Boil 1 g with 20 mL of 2m hvdrockloric acid, cool, filter
and reserve the filtrate. Dissclve the residue in 10 mL of
0.1m sodiunt hydroxidz and neurralise with 1M acetic acid,

1 mL of che resulting solution yields reaction A characteristic
of salicylares, Appendix V1.

B. The filtrate reserved in test A yields the reaction
characteristic of aluminium salts, Appendix VI,

TESTS

Heavy metals

Carefully ignite 2.0 g at a low temnperature until completely
charred, cool, add 2 mL of nitric acid and 0.25 mL of sulfueric
acid, heat cautiously untl white fitmes are evolved and ignite
ar 500° to 600°. Cool, add 2 ml. of hydrochlortc acid,
evaporate to dryness on a water bath and carry our the
procedure for limit rest C for heawy metals, Appendix VI,
beginning at the words ‘Dissolve the residue...’. Use 2 mL of
lead standard solution (10 ppm Ph) 10 prepare the standard

(10 ppm).

Free acetylsalicylic acid

To a quantity conmaining the equivalent of 1.0 g of total
salicylates add 50 ml. of dry ether and shake for 30 minutes.
Filter quickly through fluted filter paper, wash the paper with
several portions of dty ether and dilure the combined filirate
and washings to 100 mL with dry ether. The absorbance of the
solution at the maximum at 278 nm is not more then 0.36,
Appendix I B (0.5%, calculated with reference to the
content of roral salicylates).

Salicylic acid

The absorbance of the solution used in the test for Fres
acetylsalicylic acid at the maximum at 308 nm is not mare
than 0.50, Appendix I B (0.15%, calculated with reference
to the content of total salicylates).
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Combined salicylate

Not more than 9.5%, calculared as salicylic zcid, C7H;05,
with reference to the content of total salicylates calculated as
-acetyisaticylic acid when determined in the following
manner. To 0.1 g add 40 mL of a 0.5% w/v solution of
soditem fluoride in Q.18 hydrochloric acid and shake for

3 minutes. Allow the solution to stand for 10 minuzes,
shaking at frequent intervals. Exiract wich six 20 mL
quantities of dichloromethane, filter the combined extracts
through a layer of ankydrous sedfun sulfare, wash with 30 mL
of dichleromethane and dilute the combined filtrate and
washings to 200 mL with dichloremechane. Dilute 20 mL of
the solution to 50 mL with dichloronethane and measure the
absorbance of the resulting solution at the maximum at

308 nm, Appendix II B. Calculate the content of

C;H;0; taking 293 as the value of A(1%, 1 cm) at the
maximum ar 308 nm.

Loss on drying

When dried to constant weight over phospliorus penroxide at a
pressure not exceeding 0.7 kPa, loses not more than 2.0% of
is weight. Use 1 g

ASSAY

For aluminium

{gnite 2 g in a tared silica crucible, hear gently until the
organic matter is destroyed and then ignite to constant
weight at 1000°. Each g of residue is equivalent to 0.5202 g
of Al

For total salicylates

To 0.25 g add 50 mL. of IM soditn hydrexide and boil gendy
until disselved. Cool, add 50 mi. of water, adjust the pH o
berween 2.40 and 2.50 with 1M fydrochloric acid and dilute o
500 mL with water. To 5 mL add 4 mL. of fron{in) chioride
soluzion, atlow to stand for 30 minutes, dilute 1o 50 mL with
water and mensure the ghsorbance of the resulting solution at
the maximum a2 530 nm, Appendix II B, using in the
reference cell a solution prepared by diluring 4 mL of fron(iy)
chloride solurion to 50 mL with warer. Calculate the content of
total salicylates as Cgbg0y from the absorbance obtained by
repeazing the procedure using 4 mL of a 0.05% wh solution
of saficylic actd in place of the solution being examined and
beginning at the words *add 4 mL of fron (i) chloride
soluzion...". Each g of salicylic acid is equivalent to 1.305 g of
CoHgO,.

**
Alprazolam o
+* *
(Ph. Eur. monograph 1065) Fa
HyC /N‘
T on
0
ci =N
Cy7H,;CIN, 308.8 28981-97.7
Action and use
Benzodiazepine.
Pl &
DEFINITION

8-Chloro-1-methyl-6-phenyl-4H-[1,2,4]triazolo[4,3-q]
f1,4]benzodiazepine.

Content
95.0 per cent to 101.0 per cent (dried substance).

CHARACTERS

Appearance

White or almost white, crystalline powder.

Solubility

Practically inscluble in water, freely soluble in methylene
chiloride, sparingly soluble in acetone znd in ethanol

(86 per cent).

It shows polymorphism (5.9).

IDENTIFICATION

First idemificarion B,

Second identification A, C.

A. Dissolve the substance o be examined in the smallest
necessaty quantty of ethn! acerare R and evaporate to dryness
on & water-bath, Theroughly mix 5.0 mg of the substance to
be examined with 5.0 mg of alprazelam GRS. The melting
point {2.2.14) of the mixture does not differ by more than
2 *C from the melting point of the substance to be
examined.

B. Infrared absorption specirophotomeny (2.2.24).
Preparation Discs.

Comparison alprazolam GRS,

If the spectra obrained in the solid state show differences,
dissolve the substance to be examined and the reference
substance separately in the minimum volume of etlyl
acetate R, evaporate to dryness on a water-bath and record
new spectra using the residues,

C. Thin-layer chromatography (2.2.27).

Test selution Dissolve 10 mg of the substance to be examined
in methanol R and dilute 1o 10 mL with the same solvent.
Reference solution (a) Dissolve 10 mg of alprazolam CRS in
miethanel R and diluee to 10 mL with the same solvent.
Reference solution (b) Dissolve 10 mg of alprazalamt CRS and -
10 mg of midazolar GRS in ntethanol R and dilute 10 10 mL
with the same solvent.

Plate TLC silica gel GFasy plate R.

Mobile phase glacial acetic acid R, water R, methano! R, ethyl
acetate R (2:15:20:80 V/PIVIF),

Application 5 pL.

Development Over a path of 12 cm.

Dirying In air.

Derecrion Examine in ultravioler light at 254 nm.

Sysezm suitabiliry: reference solution (b):

— the chromatogram shows 2 clearly separately spots.
Resulis The principal spot in the chromarogram obtained with
the test solution is similar in position and size to the principal
spot in the chromatogram obtained with reference
solution (a).

TESTS

Related substances

Liquid chromatography (2.2.29).

Bugffer solution Dissolve 7.7 g of ammonium acetare R in

1000 mL of warer R and adjust to pH 4.2 with glacial acetic
acid R,

Test solution Dissolve 0,100 g of the substance 1o be
examined in dimerhylformanide R and dilure 0 10.0 mi with
the same solvent.
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Reference solurion (a) Dissolve 2 mg of alprazelam CRS and

2 mg of triazolam CRS in dimethvlformamide R and dilue to

100.0 mL with the sarme solvent.

Reference sehuion () Dilute 5.0 mL of the test solution ta

100.0 mL with dimethylformamide R. Dilate 0.5 mL of this

satution to 10.0 mL with dimethylformamide R.

Coltnnm:

— sizee 1= 0.25m, @ = 4.6 mm;

— stationary phase: phenylsityl sifica gef for chromatography Rf
{5 pm).

Mobile phase:

-~ mobile phase A: buffer solution, methanol R (44:56 Vivy:

~— mobile phase B: buffer solution, methanol R (5:95 Vivy;

— remperatre; 40 °C;

Time Mobile phase A Mobile phase B
{min) {per cent VW/V) {per cent ¥/V)
0-15 of 2
15-35 98 1 299

35 -40 1 99

Fiow rare 2 mL/min.

Dertection Spectrophotometer at 254 nm,

Injeceion 10 YL; inject dimethylformamide R as = blank.

Retention time Triazolam = about ¢ min;

alprazolam = abour 10 min.

Systent suttabiliry: reference solution {a):

— resolition: minimum 1.5 berween the peaks due to
trizzolam and alprazolam.

Linits:

— toral: not more than the erea of the principal peak in the
chromatogram obtained with reference solution )
(0.25 per cent);

— disregard liniir: 0.2 times the area of the principal peak in
the chromatogram obtained with reference solurion (3)]
{0.03 per cenr).

Loss on drying (2.2.32)

Maximum 0.5 per cent, determined on 1.000 g by drying in

an oven ar 105 °C,

Sulfated ash (2.4.14)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.140 g in 50 mL of a mixture of 2 volumes of
acetic anhydride R and 3 volumes of anhydrous aceric acid R.
Titrate with 0.1 M perchloric acid, determining the end-point
patentiomerrically (2.2.26). Titate to the 2™ point of
inflexion.

1 mL of 0.1 M perchioric acid is equivalent 1o 15.44 mg

of C17H13CIN.;.

STORAGE

Protected from light.

IMPURITIES

MMz and enantiomer

A, (41{'5)~3—amino-ﬁ—ch!om-z-methy!-tl—phenylé,4—
dihydroquinazolin-4-ol,

HiC ,_.N\

]
# N \(
S I of

@

B. R = CH,OH: [5-chloro-2-[3-(hydroxymethyl)-5-methyl-
4H-1,2,4-triazol-4-yl]phenyl] phenylmethanone,

C.R=H: {S—u:hlom-?,-[}methyl—t}H—l,2,4—triazo]—4-y]]
phenyllphenylmethanone,

F. R = CH,Cl: [5-chloro-2-[3-(chloromethyl}-5-methyl-4 H-

1,2,4-triazol-4-yl) phenyll phenylmethanone,

N
HZC = ‘N

D, 8-chloro-1-ethenyl-6-phenyt-4H-[1,2,4]triazolo [4,3-q]

{1,43benzodiazepine,
. NH;
Seou
cl

E. (2-arnino-53-chlorophenyl)phenylmerhanone,

G. 7-chioro-1-methyl-5-phenyl{1,2,4] wiazolof4,3-] quinolin-
4-amine,

H. bis[[4-(2-benzoyl-4-chlorophenyl)-5-methyl-4H-1,2,4-
triazol-3-yljmethyljamine,
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and enantiomer

1. [5-chloro-2-[3-[f(6 R S}-8-chloro-6-hydroxy-1-methyl-6-
phenyl-4H-[1,2,4]wriazolo[4,3-a}[ 1 ,4]benzodiazepin-5 (6 H)-
ylimethyl}-5-methyl-4H-1,2,4-wiazol-d-ylphenyl]
phenylmethanone,

J. 2,17-dichloro-6,13-dimethyl-18b, I 9a-diphenyl-
8b,1%adihydro-10H,18bH-[,2,4]triazolo]4’ /,371:17,27]
quinoclo[3”,4":4’,5'}oxazolo[3,2'-d]-1,2,4-triazolo[4,3-a]
[1,4]benzodiazepine.

Fh Eur

. ** oy
Alprenolol Hydrochloride o
*, L *

(Ph Eur monograph 0875) *a¥

H OH
@[O/\\)\/NYCHJ » HCI and enanticmer
CHy
CH;

CsHayCINO, 285.8 13707-88-5

Action and use
Bets-adrenoceptor antagonist.

Fi ke

DEFINITION
(2R 5)-1-[(1-Methylethiyl)amino]-3-{2-(prop-2-enyl)
phenoxy]propan-2-ol hydrochioride.

Content
09.0 per cent to 101.0 per cent (dried substance).
CHARACTERS

Appearance
White or almost white, crystalline powder or ¢olouriess

crystals.

Solubility
Very soluble in water, freely soluble in ethanol (96 per cenr)
and in methylene chioride.

IDENTIFICATION

First identification B, D.

Second identification A, C, D.

A, Meling point (2.2.14): 108 °C to 112 °C.

B. Infrared absorption spectrophotomeny (2.2.24).

Comparison alprenclol hydrochloride CRS.

C. Examine the chromatograms cbrained in the test for
impurity D.

Detection Examine in daylight, after exposure to jodine
vapour for 30 min.

Resulis The principal spor in the chromatogram obtained with
test solution (b) is similar in position, calour and size to the
principal spot in the chromatogram obtained with reference
solution (a).

D. It gives reaction {a) of chlorides (2.3.1).

TESTS

Solution S
Dissolve 1.0 g in carbon dioxide-free water R end dilute to
50 mL with the same solvent.

Appearance of solution

Solution S is clear (2.2, 1) and not more intensely coloured
than reference solution By (2.2.2, Method IT).

Acidity or alkalinity

To 10 mL of solution S add 0.2 mL of methy! red solution R
and 0.2 mL of 0.0 M hyidrochleric acid; the solution is red.
Add 0.4 mL of 0.01 M sodium hydroxidz; the solution is
yellow,

Impurity C

Maximum 0.1 per ceat.

Dissolve 0.25 g in ethanol (96 per cent) R and dilute to

25 mL with the same solvent. The absorbance (2.2.25)
measured ar 297 am is not greater than 0.20,

Lnpurity D

Thin-layer chromatography (2.2.27}.

Test solution (a) Dissolve 0.530 g of the substance to be
examined in methanol R and dilute to 10 mL with the same
solvent.

Test solurion () Dilute 1 mL of eest solution (z) to 50 mL
with methanol R,

Referance solurion (a) Dissolve 10 mg of alprenslol
hydrochioride GRS in methanol R and dilute to 10 mL with the
same solvent.

Reference solution () Dissolve 10 mg of alprengiol
hvdrochloride CRS and 10 mg of oxprenolol kydrachioride CRS
in merhanol R and dilute 1o 10 mL with the same solvent.
Reference solurion (¢} Dilute 5 mL. of test solution (b) to

50 mL with merhanel R.

Flate TLC silica gel G platz R.

Mobilz phase Place 2 beakers each containing 30 mL of
ammonia R at the bottomn of the tank containing a mixrure of
5 volumes of methanol R and 95 volumes of ethy! acetare R.
Application 5 L.

Development Over a path of 15 cm in a tank saturated for at
least 1 h,

Drying At 100 °C for 15 min.

Detection Expose to iodine vapour for up to 6 h.
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System suirability: reference solution (b):

—- the chromatogram shows 2 clearly separated SPOIS,

Lintes: test solution (q):

— tmpurigy D: any spot with an Re value greater than that of
the principal spor is not more intease than the principal
spot in the chromatogram obtained with reference
solution (c) (0.2 per cent).

Related substances
Liquid chremazography (2.2.29).
Test solurion Dissolve 20.0 mg of the substance to be
exemined in the mobile phase and difute to 10.0 mL with
the mobile phase.
Reference solution (a) Dissolve 4.0 mg of alprenolol
Iydrochloride CRS and 0.8 mg of d-isapropylphenol R in the
mobile phase and dilute to 100.0 mL with the mobile phase,
Reference solution (b) Dilute 4.0 mL of the test solution 1o
[G0.0 mL with the mobile phese. Dilute 1,0 mL of this
solution to 10.0 mL with the mobile phase,
Golumn:
— size; [=015m, 0 =4 mm;
— stationary phase: oorylsityl sifica gel for chromatography R

(5 pmy).
Mobile phase Mix 0.656 g of sodium octangsulfonate R with
150 mL of acetoniirile R and dilute 1o 500 mL with
phosphate huffer pH 2.8 prepared as follows: mix 1.78 gof
Phosphoric acid R and 15.6 g of sodium diliydrogen phosphate R
and dilute to 2000 mL with warer R.
Flotw rate 1 mE/min.
Detection Spectrophotometer at 280 num.
Eguifibration Wich the mobile phase for abour 1 h.
Injection 20 L.,
Run vime Twice the retention time of alprenolol.

Retention time Alprenalol = abour 11 min;

4-igopropylphenol = sbout 18 min.

System suitabiliry: reference solution {a):

— rasolution: minimutn 5 between the peaks due to
alprenolo! and 4-isopropylphenal; if necessary, adjust the
concentration of sodium actanesulfonate and/or
acetonitrile in the mobile phase (increase the
concentration of sodium octanesulfonate to increase the
retention time of alprenolol and increase the
concentration of acetonitrile to decrease the
retention times of both compounds),

Limirs:

— unspecified impurities: for each impurity, not mare than
0.25 times the area of the principal peak in the
chromatogram obtained with reference solution (b)
(0.10 per cent);

— total: not more than the area of the principal peak in the
chromatogram obtained with reference solution (b)

(0.4 per cent);

— disregard linnt: 0.1 times the area of the principal peak in
the chromatogram obtained with reference solution (D)
(0.04 per cent).

Heavy metals (2.4.8)

Maximum 10 ppm.

Dissolve 2,0 g in 20 mL of warer R, 12 mL of the solution

complies with test A. Prepare the reference solution using

lead standard solution (1 ppm P} R.

Loss on drying (2.2.72)

Maxitmum 0.5 per cent, determined on 1.000 g by drying

over diphosphorus pentoxide R at 2 pressure not exceeding

2.7 kPa,

Sulfated ash (2.4.14)

Maeaximum 0.1 per cent, determined on 1.0 g

ASSAY

Dissolve 0.400 g in 25 mL of a mixmire of equal volumes of
ankydrous ethanol R and water R. Add 10 mL of 0.0/ M
hydrochloric acid. Carry our a potentiometric titration (2, 2,20),
using 0.1 M sadivm hydroxide. Read the volume added
berween the 2 points of inflexion.

I mL of 6.1 M sodium hydroxide is equivalent to 28.58 mg
Of Cls}I:qCENOQ.

STORAGE

Protected from light.

IMPURITIES

Specified fmpurities C, D

Othar dtecrable impurities (the follawing substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph. They are limited by the general
accepeance criterion for other/unspecified impurities and/or
by the general monograph Substances for pharmaceutical use
{2034). It is therefore nor necessary 1o identify these
impurities for demonstration of compliance. See alse 5.10.
Conral of impurities in substances for pharmaceutical use): A, B.

H OH

o] R1
@: \)\’ and enantiomar
R2

A Rl = OH, R2 = CH,-CH=CH,: (2R8)-3-[2~(prop-2-
enyl)phenoxy)propan-1,2-diol,

C. Rl = NH-CH(CHa),, R2 = CH=CH-CEHL,:
(2RS}-1-E(1-memylethyl)smino]-3—{2-(prop-l~¢nyl)
phenoxy]propan-2-cl,

o OH
|
%y cHy

B. 2-(prop-2-enyl)phenol,

HiC._ .CH,

38

oA

3

D. 1,1%[(1-methylethylYimino] bis{3-[2-(prop-2-enyl)
phenoxylpropan-2-ol].
Pl Eur
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Alprostadil Ko
*,
(Ph. Eur. manograph 1488) Wk
CoapHas 05 354.5 745-65-3

Action and use
Prostaglandin E, (PGE,).

Fi Eur

DEFINITION
7-[(1K,2R,3R)-3-Hydroxy-2-[(1E,35)-3-hydroxyoct-1-enyl)-
5-oxocyclopentyl]hepranoic acid.

Content
95,0 per cent to 102.5 per cent {anhydrous substance).

CHARACTERS

Appearance

White or slightly yellowish, crystalline powder.
Solubility

Practically insoluble in water, freely soluble in alcohol,
soluble in acetone, slightly soluble in ethyl acetate.

IDENTIFICATION

A. Specific optical rotion {(2.2.7): —~70 w ~60 (anhydrous
substance),

Immediately before use, dissolve 50 mg in alcohsl R and
dilute to 10.0 mL with the same solvent.

B. infrared absorption specrrophotometry {2.2.24).
Preparation Discs,

Comparison alprostadil CRS.

C. Examine the chromatograms obtained in the assay.
Resulis The principal peak in the chromatogram obtained
with the test solution is similar in rerention time and size to
the principal peak in the chromatogram obrained with the
reference sofution.

TESTS

Related substances

Liquid chromatography (2.2.29). Prepare the solutions protected
Srom light,

Test solutiont Dissolve 10.0 mg of the substance to be
examined in a mixtore of equal volumes of aceronizde RI and
water R and dilute to 10.0 mL with the same mixture of
solverts.

Reference solution (a) Dilute 100 pL. of the test solution to
20.0 mL with a mixture of equal volurnes of aceronizde RI
and warer R,

Reference solution (8} Dissolve 1.0 mg of dinaprosione

impurity C CRS (alprostadil impurity H) and 1.0 mg of
alprostadil CRS in a mixture of equal volumes of

acetonitrile RI and warer R and dilute ro 20.0 mL with the
sume mixare of solvents,

Reference solution (¢) In order to prepare in situ the
degradarion compounds (impurity A and impurity B),
dissolve 1 mg of the substance to be examined in 100 pl. of
I M sodium hydroxide {the sclutdon becomes brownish-red),
wait for 3 min and add 100 pL of I M phospheric acid

{vellowish-white opalescent solution); dilute to 5.0 ml with a
mixture of equal volumes of aceroniirile R and warer R.

Systen:t A

Column:

— size 1= 0,25 m, @ = 4.0 mm,

— statignary phase: base-deactivated ocrylsilyl silica gel for
chromatography R (4 pm) with a pore size of 6 nm,

— remperature: 35 °C.

Mobile phase:

— mobile phase A, Dissolve 3.9 g of soditon dilydrogen
phosphazz R in warer R and dilute to 1000.0 mL with the
same solvent; adjust to pH 2.5 with s 2.9 g/L. solution of
phosphoric acid R (approximately 600 mL is required);
to 740 mL of the buffer solution add 260 mL of
acetonizride R1;

- mobile phase B. Dissolve 3.9 g of sodium difyydrogen
phosphate R in warer R and dilute to 1000.0 mL with the
same solvent; adfust to pH 2.5 with a 2.9 g/L. solution of
phosphoric acid R (zpproximately 600 mL is required);
to 200 mL of the buffer solution add B00 mI. of
acetonitrile R1;

Time Mobile phase A Mobile phase B
{min} (per cent V/V) {per cent V/V)
0-75 100 0
75-76 100>0 0+ 100
76 - 86 1] 100
86 - 87 0> 100 106G
87 - 102 ' 160 0

Flows vate T mL/min.

Detection Specrraphotometer at 200 nm.

Injection 20 L loop injector.

System sutabiity:

— retention time: alprostadil = abour 63 min,

— resplurion: minimum of 1.5 between the peaks due to
impurity H and alprostadil in the chromatogram obtained
with reference solution (b).

System B

Use the same conditions as for system A with the following

mobile phase and elution programme:

— mobile phase A. Dissolve 3.9 g of sodium dihydrogen
phosphate R in water R and dilute to 1000.0 mL with the
same solvent; adjust to pH 2.5 with 2 2.9 g/L selution of
phosphoric acid R (approximately 600 ml is required);
to 600 mL of the buffer solution add 400 mL of
acetonitrile RI;

— mobile phase B. Use mobile phase B as deseribed under
system A;

Time Mobile phase A Mobile phase B
{min} {per cent V/V) {per cent V7V)
0-50 ° -1 a

50 - 51 10039 02 100

51 - 61 g 100

6l - 62 0= 100 O+ 0
62 -72 100 1
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System suitability;

— relative retentions with reference to alprostadil (retention
time = zhout 7 min): impurity A = about 2.4;
impurity B = abour 2.6,

— resolution: minimum of 1.5 between the peaks due to
impurity A and impurity B in the chromatogram obrained
with reference solution (c),

Carry out the test nccording to system A and B.

Limits:

— correction factors: multiply the areas of the corresponding
peaks using the correction factors in Table 1488.-1 1o
obtain the corrected aress,

Table 1488.-1

Impurity  Relative retention Relutive retention  Correction factor

{system A) {eystem B)
impurity G 0.80 - a.r
Impurity F 0.88 b 0.8
impurity D .90 M 10
impurity H 0.956 " 0.7
impurity E L10 - 0.7
impurity C i L3& 19
impurity K - 1.85 0.06
impurity A - .32 0.7
impurity B " 2.45 15
impurity 1 * 4.00 1o
impurity | 5.89 1.0

— smpuirity A (corrected areq): not more than 3 rimes the zrea
of the principal peak in the chromatogram obrained with
reference solution (a) (1.5 per cenr),

— impurity B (corrected area): not more than the area of the
principal pesk in the chromatogram obtained with
reference solution {a) (0.5 per gent),

~ any other impurity (corrected area): not more than 1.8 times
the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.9 per cent), and
not more than I such peak has an area greater than the
area of the principal peak in the chromatogram obtained
with reference solution (2) (0.5 per cent}, Evaluate
impurities appearing at relarive resentions less than 1.2 by
system A and impurities appearing ar relative retentions
greater than 1.2 by system B,

— total (Ccorreceed aren): not more than 3 times the srea of
the principal peak in the chromatogram obtained with
reference soludon (2} (1.5 per cenc),

— disregard Ifmir: 0.1 times the area of the principal pesk in
the chromatogram obtained with reference solution (a)
(0.05 per cent).

Water (2.5.32)
Maximumn 0.5 per cent, determined on 50 mg.

ASSAY

Liquid chromatography (2.2.29) as described in the test for
related substances, system A. Prepare the solutions protected
Jrom light,

Test soluzion Dissolve 10.0 mg of the substance to be
examined in a mixrore of equal volumes of aceroninde RI and
water R and dilute to 25.0 mL with the same mixmre of
solvents. Dilute 3.0 mL of the solution to 20.0 mL with a
mixture of equal volumes of aceronitrls RI and wazer R.

Reference solution Dissolve 10.0 mg of alprostadil CRS in a
mixture of equal volumes of aceronitrile RI and water R and
dilute 10 25,0 mlL. with the same mixture of solvents. Dilute
3.0 mL of the solution to 20.0 mL with & mixmure of

equal volumes of aceronitrle R and warer R,

Injection 20 pL.
Calculate the percentage content of CogHj340s.

STORAGE
At a temperamure of 2 °C 1o 8 °C.

IMPURITIES

A 7-{(!R,Z.S)-?.-[(iE,35)-3—hydmxyect-—1-enyi}—5~
oxocyclopent-3-enyllheptzanoic acid (proseaglandin A ih

0
COH

/Y\/\/c”l

H OH

B. 7-[2-[(1E,38)-3-hydroxyact-1 -enyl]-5-oxocyclopent-1 -
enyltheptanoic acid (ﬁrostaglandin B,

ey

_,.\/\/\/CC?;H

CH;

C. 7~[(1R,2R,3R)-3~hydroxy—2-[(lE-B-nxooci—l-enyl]-»S-
oxocyclopentyl]heptanoic acid (15-oxoprostaglandin E,),

D. 7—-[(IR,2R,3R)-3-hyd.rexy—2—[(1E,3R}~3-hydr0xyoct—1-
enyl]-5-oxocyclopentyl]heprancic acid
{15-epiprostaglandin E;),

CH,

E. 7-[(1R,2R,3S)-3—hydroxy—2—[(1E,3.S'}-3-hydroxyoct—1-
enyl}-5-oxocyclopentylfheptanoic acid
(1 1-epiprostaglendin E;),
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F, 7-[(15,2R,3R)-3-hydroxy-2-[(1 E,38)-3-hydroxyoct-1-
enyl]-5-oxocyciepentyl]hepianoic acid
(8-epiprostaglandin E;),

G. (52)-7-[(1 R,2R,3R)-3-hydroxy-2-[(1 E,38)-3-hydroxyoct-
1-envl]-5-oxocyclopentyljhept-5-enoic acid {dinoprostone},

CH,

H. (3E)-7-[(1R,2R,3R)-3-hydroxy-2-[(1 E,35)-3-hydroxyoct-
1-enyl]-5-oxocyclopentyl] hept-3-enoic acid
((5E)-prostaglandin E,),

1. R = CH,-CHg: ethyl 7-[(AR,2R,3R)-3-hydroxy-2-
[{1E,385)-3-hydraxyoct-1-enyf]-5-oxocyclopentyljheptanoate
{prostaglandin E, ethyl eszer),

I. R = CH({CH3;)3: I-methylethyl 7-[(1R,2R,3R)-3-hydroxy-
2-[(1E,38)-3-hydrexyoct-1-enyl]-3-oxocyclopentyl) hepranoate
(prostaglandin E,, isopropyl ester},

OO0

K. wiphenylphosphine oxide.
FhEw
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Action and use
Tissue-type plasminogen activator; fibrinclyric.

{non-glycosylated protein) 105857-23-6

Ph Eix

DEFINITION

Alteplase for injecrion is a sterile, freeze-dried preparation of
alteplase, a tissue plasminogen activator produced by =
recombinant DNA technology. It has a porency of not less
than 500 000 IU per milligram of protein.

Tissue plasminogen activator binds to fibrin clots and
actvates plasminogen, leading to the generation of plasmin
and to the degradation of fibrin clots or blood coagulates.
Alteplase consists of 327 amino acids with a calculated
relative molecular mass of 59 050 withour consideration of
the carbohydrate moieties aached at posidons Asn 117,
Asn 184 and Asn 448, The tota] relative molecular mass is
approximately 65 000, Alteplase is cleaved by plasmin
betweern amino-acids 275 and 276 into a two-chain form (A
chain and B chain) that are connected by a disulfide bridge
between Cys 264 and Cys 395. The single-chain form and
the rwo-chain form show comparable fibrinolytic activity in
witD,

PRODUCTION

Alreplase is produced by recombinant DINA synthesis in cell
culture; the fermentation takes place in serom-free medium.
The purification process is designed to remove efficiently
potential impurities, such as antibiotics, DNA and protein
contaminants derived both from the host cell and from the
production medium, and potendal viral contaminants.

1f aiteplase is stored in bulk form, stability (maintenance of
potency} in the intended storage conditions must be
demanstrared. . :

‘The production, purification and product consistency are
checked by a number of analytical methods described below,
cerried out routnely as in-process contols.

Protein content

The protein concenmradon of alteplase solutions is
determined by measuring the absorbance (2.2.25) of the
protein selution at 280 nm and ar 320 nm, using formulation
buffer as the compensation liquid, If dilution of alteplase
samples {s necessary, the samples are dilured in formuladon
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buffer, For the calculation of the alteplase concentration, the
absorbance value (4z0 — A330) is divided by the specific
ebsorption coefficient for alteplase of 1.9.

Potency

The potency of alteplase is determined in an i it clot-lysis
assay as described under Assay. The specific activity of bulk
alteplase is approximately 580 000 IU per milligram of
alteplase.

N-terminal sequence

N-terminal sequencing is applied to determine the correct
N-terminal sequence and to determine semiguantitatively
additional cleavage sites in the alteplase molecule, for
example at position AA 275-276 or at position AA 27-28,
The N-terminal sequence must conform with the sequence of
human tissue plasminogen acrivator,

Iscelectric focusing

The consistency in the microheterogeneity of glycosylation of
the alreplase molecule can be demonswared by isoelectric
focusing (IEF). A complex banding pattern with 10 major
and several minor bands in the pH range 6.5-8.5 is observed.
Denaturing conditons are applied to achieve a good
separation of differently charged varants of alteplase.

The broad charge distribution observed is due 1o a
population of molecules, which differ in the fine structure of
biantenary and miantenary complex-type carbohydraze
residues, with different degrees of substirution with sialic
acids. The banding pattern of alteplase test samples must be
consistent with the pattern of alteplase reference standard.

Single-chain alteplase content

The alteplase produced by CHO (Chinese hamster ovary)
cells in serum-free medijum is predominantly single-chain
alteplase. The single-chain form can be separated from the
two-chain form by gel-permeation liquid chromatography
under reducing conditions as described under Single-chain
content (see Tests). The single-chain alteplase content in
bulk samiples must be higher than 60 PEr cent.
Tryptic-peptide mapping

The primary structure of the alteplase molecule js verified by
tryptic-peptide mapping as described under Identification B,
The reduced and carboxymethylated molecule is cleaved by
trypsin into about 50 peptides, which are separated by
reverse-phase liquid chromatography. A characteristc
chromstogram (fingerprint) is obtained. The identity of the
oyptic-peptide map of a given alteplase sample with the
profile of a well-characterised reference standard is an
indirect confirmation of the aminoe-acid sequence, because
even single amino-acid exchanges in individual peptides can
be detected by this sensitive technique. In addition, complex
peaks of the glycopeptides can be isolated from the tryptic-
peptide map and separated in 2 second dimension, either by
reverse-phase liquid chromatography under modified
conditons or by capillary electrophoresis. By this wo-
dimensional separation of glycopeptide variants, lot-to-loe
consistency of the microheterogeneity of glycosylation can be
demonstrated.

The tryptic-pepride map of alteplase samples must be
consistent with the tryptic-peptide map of alteplase reference
standard.

Monomer content

The menomer content of alteplase is measured by gel-
permeation liquid chromatography under non-reduced
conditions as described under Monomer content (see Tests).
The menomer content of alteplase bulk samples must be
higher than 95 per cent.

Type UType 1l alteplase content

CHO cells produce 2 glycosylation varianis of alteplase.,
Type I alteplase contains ! polymannose-type glycosylation at
position Asa 117 and 2 complex-type glycosylation sites at
positions Asn 184 and Asn 448, Type II alteplase is only
glycosylated at pasitions Asn 117 and Asn 448.

The ratio of Type I'Type T alteplase is constant in the range
of 45 to 65 per cent of Type | and 35 1o 55 per cent of
Type II. The content of aiteplase Type I and Type 1I can be
determined by a densitometric scan of SDS-PAGE (sodium
dodecy] sulfate polyacrylamide gel electrophoresis) gel.
Plasmin-treated samples of alteplase, which are reduced and
carboxymethylated before loading on the gel, are separated
into 3 bands: Type [ alteplase A-chain (AA 1-275), Type I
alteplase A-chain (AA [-273) and alteplase B-chain

(AA 276-527). The ratio of Type I/ Type II alteplase is
determined from 2 calibration curve, which is obiained by a
densitometric scan of defined mixtures of purified Type 1
alteplase and Type 11 alteplase standards.

SDS-PAGE

SDS-PAGE (silver staining) is used to demonsmate purity of
the alieplase bulk material and the integrity of the alteplase
malecule. For alteplase bulk samples, no additional protein
bands compared to reference standard or degradation
products must occur in SDS-PAGE gels at a loading amount
of 2.5 pg alteplase protein per lane and a limit of detection of
5 ng per protein {BSA) band.

Bacterial endotoxins (2.6, 14

Less than 1 IU per milligram of alteplase.

Sialic acids

Proceed using a suitable validated method developed
according 1o general chapter 2.2.59, Glycan analysis of
glycoproteins. The sialic acids content for the test samples
must be in the range of 70 to 130 per cent compared 1o
alteplase reference standard, which contains about 3 moles of
sialic acids per mole of alteplase.

Neutral sugars

Dilute alteplase samples and the reference standard in the
assay buffer, coneaining 34.8 g/L of argininz R, 0.1 g/L of
polysorbate &0 R and adjusted to pH 7.4 with phosphoric

acid R, 10 3 protein concentration of 50 pgiml.. Prepare the
following concentrations of mannose in the same assay buffer
for a calibration curve; 20, 30, 40, 50 and 60 yg/ml. Piperte
2 mL of alieplase samnples and reference standard, as well as
2 mL of each mannose concentration in duplicate in reagent
tubes. Add 30 pL of pheno! R, followed by 5 mL of sulfuric
acid R, in each reagent rube. Incubate the mixture for 30 min
at room temperarure. Measure the absorbance at 492 nm for
each tube. Read the content of nevrral sugars from the
mannose calibration curve. The neutral sugar content is
expressed in moles of neutral sugar per mole of alweplase,
taking into account the dilution factor for alteplase samples
and reference standard and using a relative molecutar mass of
180.2 for mannose and a relative molecular mass of 39 050
for the alteplase protein moiery. The neutral sugar content of
the alteplase samples must be in the range of 70 1o

130 per cent compared o alteplase reference standard, which
centains about 12 moles of neutral sugar per mole of
alteplase.

CHARACTERS

White or slightly yellow powder or solid friable mass,
Reconstitute the preparation as statzd on the label inmediately

before carrying owr the Idemificarion, Tusts (excepr those Jor
solubility and water} and Assay.
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IDENTIFICATION
A. The assay serves also to identify the preparation.
B. Tryptic-peptide mapping. Examine by liquid
chromatography (2.2.29).
Test solution Dilute the preparation to be examined with
water R 1o obtain a solution containing about 1 mg of
alteplase per millilitre. Dialyse abour 2.5 ml. of the solution
for at Jeast 12 h into a solution containing 480 g/l of wrea R,
24 g/L of wris¢hydroxymetiyl)aninomethane R and 1.5 g/L of
sodimn ederatz R end adjusted to pH 8.6, wing 8 membrane
with a cut-off poinr corresponding 1o a relative molecular
mass of 10 000 for globular proteins. Messure the volume of
the solution, transfer it to & clean test-tube and add per
miikilitre 10 pL of a 156 g/L solution of dithisthreitol R. Allow
to stand for 4 h, cool in iced water and add per mitiilitre of
solution 25 pL of & freshly prepared 190 g/L solution of
fodoacetic acid R. Allow to stand in the dark for 30 min.
Add per millilitre 50 pL of dithiothreitol solution to stop the
reaction. Dialyse for 24 h against &0 8 g/L solurion of
anamenium hydrogen carbonate R, Add 1 part of srypsin for
pepride mapping R 1o 100 parts of the protein and allow to
stand for 6 h to 8 h. Repeat the addition of trypsin and allow
to stand for 2 total of 24 h.
Reference solurion Prepare as for the test solution using a
snitable reference standard instead of the preparation to be
examined.
The chromatographic procedure may be carried out using:
~= a column 0.1 m long and 4.6 mm in internal diamerer

packed with octadecylsityl sifica gel for chromatography R

(5 pm to 10 pm);

Mobile phase A & g/L. solution of sediumr dilyydrogen

phosphate R, adjusted o pH 2.85 with phosphoric

acid R, filtered and degassed;

Mobile phase B 75 per ceat /Y solution of

acetonitrile R in mobile phase A;

— as detector a spectrophotometer set a: 210 nm.
Eguilibrate the system with mobile phase A at a flow rate of
1 mL/min. After injection of the solution, inctease the
proportion of mobile phase B at a rate of 0.44 per cent per
minute untif the ratio of mobile phase A o mobile phase B is
60:40, then increase the proportion of mabile phase B at a
rate of 1.33 per cent per minute until the ratio of mobile
phase A io mobile phase B is 20:80 and then continue
elution with this mixware for a further 10 min. Record the
chromarogram for the reference solution: the test is not valid
unless the resolution of peaks 6 (peptides 268-275) and
7 (peptides 1-7) is at least 1.5; wy, and w;; are not more
than 0.4 min. Infect about 100 pL of the rest solution and
record the chromatogram. Verify the identity of the peaks by
comparison with the chromatograms of the reference
solution. There should not be any addifonal significant pesks
or shoulders, a significant peak or shoulder being defined as
one with an area response equal to or greater than 5 per cent
of peak 10 (peprides 278-296}; no significant peak is missing.
A type chromatogram for identification of the peaks cited is
shown in Figure 1170.-1.

TESTS

Appearance of solution

The reconstituted preparation is clear (Z.2.1) and not more
intensely coloured than reference soluton Y (2.2.2,
Merhod I).

pH (2.2.3)

7.11w07.5.

Solubility

Add the volume of the liquid stated on the label,

The preparation dissofves completely within 2 min at 20 °C
10 25 °C.

Protein content

Prepare a solution of the substance to be examined with an
accurately known concenrration of about I g/L. Using a
34.8 g/L solurion of arginine R adjusted 1o pH 7.3 with
phosphoric acid R, dilute an accurately measured volume of
the solutin of the substance to be examined so that the
absorbance measured at the maximum at about 280 nm is
0.5 to 1.0 (zest solution), Measure the absorbance (2.2.25) of
the solution ar the maximum at about 280 am and at

320 nm using the arginine solution as the compensation
liquid. Calculate the protein content in the portion of
alteplase taken from the following expression:

V (Aaso — Asan)
1.9

in which ¥ is the volume of the test solution, Aagg is the
absorbance ar the maximum at about 280 nm and A5 is the
absorbance at 320 nm.

Single-chain content

Examine by liguid cheomatography (2.2.29).

Test solution Dissolve the preparation 10 be examined in
water R to obiain 2 solution containing about 1 mg of

alteplase per milliliwe. Place about 1 mL of the solution ina

tube, add 3 mL of a 3 /L. solution of dithiothreitol R in the

mobile phase, place a cap on the tube and heat at about

80 °C for 3 min to 5 min.

The chromatographic procedure may be carried out using:

— a column 0.6 m long and 7.5 mm in internal diameter
packed with sifica-based, rigid, hydrophilic gel with
spherical particles 10 pm to 13 ym in diameter, suitable
for size-exclusion chromatography;

— as mobile phase at a flow rate of 0.5 mL/min 4 solution
containing 30 g/L. of sodium difiydrogen phosphate R and
1 /L of sodium dodecy! sulfare R, adjusted to pH 6.8 with
dilute sodiuny kydroxide sohurion R

— as detector a spectrophaotometer set at 214 nm.

Inject about 50 pL of the test solution and record the

chromatogram. The chromatogram shows 2 major peaks

carresponding to single~chain and two-chain alzeplase.

Calculate the relative amousnt of single-chain alreplase from

the peak area values.

The test is not valid unless: the number of theoretical plates

calculated on the basis of the single-chain alteplase peak is at

least 1000. The content of single-chain alteplase is not less

than 60 per cent of the total amount of alteplase-related

substances found.

Monomer content

Examine by liquid chromatography (2.2.29).

Test solution Reconstinute the preparation to be examined 1o

obiain a solution containing abour I mg per millilitre,

The chromatographic procedure may be carried out using:

— 2 column 0.6 m long and 7.5 mm in internal diameter
packed with silica-based rigid, hydrophilic gel with
spherical particles 10 pm to 13 pum in diameter, suitable
for size-exclusion chromatography;

— &g mobile phase at a flow rare of 0.5 mL/min a soluton
conmining 30 g/L. of sodium dikydrogen phosphate R and
1 /L of sodium dodecyl sulfate R, adjusted to pH 6.8 with
dilute sadium hydroxide solution R;
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Figure 1170.-1. - Chromarogran: Jor erypeic-pepride mapping of alteplase

— as detector a spectrophotometer set at 214 nm.

Inject the test solution and record the chromatogram.

The test is not valid voless the number of thecratical plates
calculated for the aheplase monomer peak is ar least 1000.
Measure the response for all peaks, i.e. peaks corresponding
to alteplase species of different molecular masses. Caleulate
the relative content of monomer from the area values af these
peaks. The monomer content for alteplase must be at least
95 per cent.

Water (2.5.12)

Not more than 4.0 per cent, determined by the semi-micro
determination of water.

Bacterial endotoxins (2.6, 74
Less than 1 IU per milligram of protein.

Sterility (2.6.1)
It complies with the test for sterlity.

ASSAY

The potency of alteplase is determined by comparing its
ability to activate plasminogen to form plasmin with the same
capacity of a reference preparation calibrated in International
Units. The formadon of plasmin is measured by the
determination of the lysis time of a fibrin clot in given
conditions.

The Intemnadonal Unit is the activity of a stated quantity of
the International Standard of alteplase. The equivalence in
Intemational Units of the International Standard is stared by
the World Health Organizarion.

Solvent buffer A solution containing 1.38 g/l. of soditm
diltydrogen phosphate monohydrate R, 7.10 /L. of ankydrous
disodium kydrogen phosphate R, 0.20 g/L. of sodium azide R and
0.10 ¢/L of pofysorhare 30 R.

Human thrombin solurion A solution of kwman thrombin R
containing 33 IU/mL in solvent buffer.

Human fibrinogen solution A 2 g/L solution of fibringgen R in
solvent buffer,

Human plasminogen solution A 1 g/L. solution of huenan
plasniinogen R in solvent buffer.

Test solutions Using a solution of the substance o be
examtined conteining 1 g/l., prepare serial dilutons using
solvent buffer, for example 1:5000, 1:10 00C, 1:20 000.
Reference solutions Using a solution of a suitable reference
standard having an accurately known concentration of about

1 g/L. (580 000 IU of alteplase per milfilitre}, prepare 5 serial
dilutions using water R to obtain reference solutions having
known concentrations in the tange 9.0 IU/mL to 145 IU/ml.
To each of a set of labelied glass test-tubes, add 0.5 mL of
human thrombin solution, AHlocate each test and reference
solution to a separate tube and add to each tube 0.5 mL of
the solution allocated 1o it. To exch of a second set of
labelled glass tubes, add 20 uL of human plasminogen
solution, and 1 mL of human fibrinogen solution, mix and
store on ice. Beginning with the reference/thrombin mixture
containing the lowest number of International Units per
millilitre, record the time and separately add 200 uL of each
of the thrombin mixtures 10 the test tubes coniaining the
plasminogen-fibrinogen mixture. Using a vortex mixer,
intermitrently mix the conents of each tube for a total of

15 s and carefully place in a rack in a circulating water-bath
at 37 °C. A visibly turbid clot forms within 30 s and bubhles
subsequently form within the clot. Record the clot-lysis dme
as the time between the first addidon of alteplase solution
and the moment when the last bubble rises to the surface.
Using a least-squares fir, determine the equariont of the line
using the logarithins of the concentrations of the reference
preparation in International Units per milliliere versus the
logarithms of the values of their clot-lysis times in seconds,
according to the following equarion:

logt = a + b (logliy)

in which ¢ is the clor-lysis time, Uy the activity in
International Units per millilitre of the reference preparation,
b is the slope and a the y-intercept of the lina. The test is not
valid uniess the cormreladon coefficient is —0.9900 to
—1.0000. From the line equation and the clot-lysis ime for
the test solution, calculate the logarithm of the activity Uy
from the following equarion:

IOgUA = [(logtb) - R]

Caleulare the alteplaze activity in Internarional Ugirs per
milfilire from the fellowing expression:

D=y
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in which D is the dilution factor for the test solution.
Calculate the specific activity in the portion of the substance
to be examined from the following expression:

Ua

P

in which P is the concentration of protein obeained in the test
for protein content.

The estimated potency is not less than 90 per cent and not
more than 110 per cent of the stated potency.

STORAGE

Stare in & colourless, glass container, under vacuum or under
an inert gas, protected from light, at & temperature of 2 °C to
30 °C.

LABELLING

The label states:

— the number of Internarional Units per container;

— the amount of protein per container;

— the name and volume of the liquid 1o be used for
reconstitugion.

Ph Eur
= * % g
Altizide ro
*
(Ph Eur monggraph 2185) Fa
a0 Q0
s Y
-8 S.
HaN m NH and enantiomar
ol N ’* oSS,
H H
CuHCIN,0,S; 383.9 5588-16-9

Action and use
Thiazide diuretic.

PhEx

DEFINITION

(3RS)-6-Chloro-3-[{prop-2-enylsulfanyl) methyl]-3,4-dihydro-
2H-1,2,4-benzothiadiazine-7-sulfonamide 1,1-dioxide.
Content

97.5 per cent to 102.0 per cent {anhydrous substance).

CHARACTERS

Appearance

White or almost white powder.

Solubility

Practically insoluble in water, soluble in methanol, practically
insoluble in methylene chloride.

It shows polymorphism (5.9).

IDENTIFICATION

Infrared absorption spectrophotometry (2.2.24.

Cemparison altizides CRS.

If the spectra obmined show differences, dissolve 50 mg of
the substance to be examined and 50 mg of the reference
substance separately in 2 mL of acezone R and evaporate the
solvent. Precipitate by adding 1 mL of methylene chloride R.

Evaporate to dryness and record new speetra using the
residues,

TESTS

Impurity B

TFhin-layer chromatography (2.2.27).

Test solution Dissolve 0.200 g of the substance to be

examined in acerone R and dilute 1o 2.0 mL. with the same

solvent.

Reference sohution (2) Dissolve 10.0 mg of afeizide

impurity B CRS it acetone R and dilute to 25.0 mL with the

same solvent.

Reference solution (8) To 1.0 mL of reference solution {a) add

1.0 mL of the eest solution,

Reference solugion {¢) Dilute 5.0 mL of reference solugion (2)

to 10.0 mL with acetone R.

Plate TLC silica gel Fagy plate R,

Mobile phase acetone R, methylene chloride R (25:75 VIV).

Application 10 pL of the test soluton and reference

solutions (b} and (c).

Devclopment Qver 2/3 of the plate,

Drying In zir.

Derection Spray with a mixture of equal volumes of a 10 g/LL

solution of porassiunt permanganare R and a 50 g/L. solution of

sodiunt carbonate R, prepared immediately before use. Allow

to stand for 30 min and examine in daylighe.

System suitability: reference solution (b):

— the chromatogram shows 2 clearly separated spots.

Limir Any spot due to impurity B is not more intense than

the principal spot in the chromatogram obtained with

reference solution () (0.2 per cent).

Related substances

Liquid chromatography (2.2.29). Prepare the solutions

immediately before use, except reference solution (B}

Test soluzion Dissolve 50 mg of the substance to be examined ..

in 5 mL of aceronitmile R and dilute to 25 L with the mobile

phase. :

Reference solution (a) Dilute 1.0 mL of the test solution to

100.0 mL with the mobile phase. Dilute 1.0 mL of this

solution to 10.0 mL with the mobile phase.

Reference sohution () In order to produce impurity A i site,

dissolve 50 mg of the substance to be examined in 5 mL of

acetonitrile R and dilute to 25 mL with warer R. Allow to

stand for 30 min.

Refersnce soluzion () Dissolve 4 mg of furosemide CRS in

2 mL of aceronimile R, add 2 mL of the test solution and

dilute to 106 mL. with the mobile phase.

Colunm:

— size; =015 m, © = 3.9 mm;

— stationary phase: end-capped octadecylsiivl silica gel for
chromatography R (5 pm);

— temperature: 30 °C.

Mobile phase aceronitrile R, water R previously adjusted to

pH 2.0 with perchloric acid R (25:75 VIV).

Flow rate 0.7 mLU/min.

Detecrion Spectrophotometer at 270 nm.,

Infection 5 ul..

Run time Twice the retention time of altizide.

Relative retention With reference to altizide (retention

time = abour 25 min): impurity A = about 0.15;

firosemide = abour 1.05.

Syseem sufzabilizy: reference solutien (c):

— resohution: minimum 1.0 between the peaks due to aitizide
and furosemide.
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Lindts:;

— impurity A: not more than 3 times the area of the
principal peak in the chromatogram obeained with
reference solution (a) (0.3 per cent);

— wispecified fmpurities: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference selution () {0.10 per cent);

— rotak: not more than 5 times the area of the principal peak
in the chromatogram obtained with reference solution (a)
(0.5 per cent);

— disregard limir 0.5 times the area of the principal peak in
the chromatogram obtained with reference solution {a)
(0.05 per cenr).

Water (2.5.32)

Maximum 0.5 per cent, determined on 50.0 mg.

Sulfated ash (2.4.14)

Maxienum 0.1 per cent, determined on 1.0 2.

ASSAY
Liquid chromatography (2.2.29) as described in the 1est for
related substances, with the following modifications,

Test solurion Dissolve 25,0 mg of the substance o be
examined in 2 mL, of aceronierife R and dilute to 25.0 mE,
with the mobile phase.

Reference solurion Dissolve 25.0 mg of altizide CRS in 2 mL of
acetonitrile R and dilute to 25.0 mL with the mobile phase,

Calculate the percentage content of C11H,;CINO,S; from
the declared content of aliizide CRS.

IMPURITIES
Specified impurities A, B

0 0 a o

(W) W7
.8 5.
HaN j:I NH;
ct Ny
A. 4-amin0—6—chlombenzene~l,3-disu!funamide,
OCH,

8
HyG0 ~"ep,

B. 3-[(2,2-dimethuxyethyi)sulfzznyl}pmp-l-ene.
Fh &

*

Alum
Potash Alum; Aluminjum Potassium Sulphate;
Aluminium Potassium Sulfate

(Pl Eur monograph 0006)
AIK(S0)2,12H.0

o
3 g

*

4744 7784-24-9

Action and use
Astringent.

Ph Eur

DEFINITION
Content
99.0 per cent to 100.5 per cent of AIK(S04)2,12H.0,

CHARACTERS

Appearance

Granular powder or colourless, transparent, crystalline
masses,

Solubiliry
Freely soluble in water, very soluble in boiling water, soluble
in glycerol, practically insoluble in ethang) (96 per cent),

IDENTIFICATION

A. Solution S (see Tests) gives the resctions of suifares
(2.3.1.

B. Solution 5 gives the reaction of aluminium (2.3.0.

C. Shake 10 ml. of solution S with 0.5 g of sedium hydrogen
carbonate R and filter. The filtrate gives reaction {(a} of
porassium (2,3.1).

TESTS

Sclution S

Dissolve 2.5 g in water R and diluee to 50 mL with the same
solvent,

Appearance of solution

Solution § is clear {2.2.1) and colourless (2.2.2, Method II).
pH (2.2.3)

3.0to0 3.5,

Dissolve 1.0 g in carbon dioxide-free warer R and dilure o

10 mL with the same solvent,

Ammonium (2.4.1)

Mazximum 0.2 per cent.

To I mL of solution S add 4 mL of water R. Dilute 0.5 mL
of this solution to 14 mL with warer R.

fron (2.4.9)

Maximum 100 ppm. -

Dilute 2 ml. of solution § to 10 mlL with warer R, Use in this
test 0.3 mL. of thipglycoliic acid R.

Heavy metals (2.4.8)

Maximum 20 ppm.

12 mL of solution S complies with test A. Prepare the
reference solution using lead standard solution (! ppm Pb) R.

ASSAY

Dissolve 0.900 g in 20 mL of ewarer ® and carry out the
complexometric tration of aluminium (2311,

I mL of 0.1 M sodium ederate is equivalent 1o £7.44 mg

of AIK(50,),,121,0.

Pr L

L

Aluminium Chloride Hexahydrate ™

*
(Ph Eur monograph 0971) Fa

AICL,6H,0 7784-13-6

2414

Action and use

Astringent.

Preparation

Almminimm Chloride Sofution

Pt B

DEFINITION
Content
95.0 per cent to 101.0 per cent.

CHARACTERS

Appearance

White or slighdy yellow, crystalline powder or colourless
crystals, delicjuescent.
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Solubility
Very soluble in water, freely soluble in ethanol (96 per cent),
soluble in glyceroi.

IDENTIFICATION

A. Dilute 0.1 mL of solution 82 (see Tests) to 2 mL with
water R, ‘The solution gives resction (a) of chlondes (2.3.1).
B. Dilute 0.3 mL of solution 82 to 2 mL with water R.
The solution gives the reaction of aluminium (2.3.1).

TESTS

Solution 81

Dissolve 10.0 g in distiled water R and dilute to 100 mL with
the same solvent.

Solution 82

Diluze 50 mL of solution S1 to 100 mL with warer R.
Appearance of solution

Solution §2 is clear (2.2.7) and not more intensely coloured
than reference solution By (2.2.2, Method II).

Sulfates (2.4.13)

Meayimum 100 ppm, determined on solution S1.

ron (2.4.9)

Maximum 10 ppm, determined on solurdon SE.

Alkali and alkaline-earth metals

Maximum {1.5 per cent.

To 20 mL of solution S2 add 100 mL of warer R and heat to
beiling. To the hot solution add 0.2 mL of mrerlyl red
sohurion R. Add diluze ammonia R untl the colour of the
indicator changes to yellow and dilute o 150 mL with
water R. Hear to boiling and filter. Evaporate 75 mL of the
filirate to dryness on a water-bath and ignite 10 constant
mass. The residue weighs a maximum of 2.5 mg.

Heavy metals (2.4.5}

Maximum 20 ppm.

12 mL of solution S1 complies with test A. Prepare the
reference soluton vsing lead standard solution (2 ppm Pb) R,
Water (2.5.12)

42.0 per cent to 48.0 per cent, determined on 50.0 mg.
ASSAY

Dissolve 0.500 g in 25.0 mL of water R. Carry out the
complexometric titration of aluminium (2.5, 17). Titrate with
0.1 M zine sulfate until the colour of the indicator changes
from greyish-green to pink. Carry ourt a blank ttration.

1 mL of 0.1 M sodium edetate is equivalent to 24.14 mg

of AlCl;,6H-0.

STORAGE
In an airtight container,
Fh Eur

Aluminium Glycinate

NH, oH
\
A!( WX Hzo
Ve OH
o QO
CoHAINO, xH.0 135.1 41354-48-7
Action and use
Anteacid,
DEFINITION

Alsminium Glycinate is a basic aluminium monoglycinate,
partly hydrated. It contains not less than 34.5% and not
more than 38.5% of ALO; and not less than 9.9% and not
more than 10.8% of N, both calculated with reference to the
dried substance.

CHARACTERISTICS
A white or almost white powder.
Practically insoluble in warer and in organic solvents.

It dissolves in dilute mineral acids and in aquecus solutions
of the alkali hydroxides.

IDENTIFICATION

A, Add 0.1 g to 10 mL of a solurion prepared by dissolving
0.84 g of citric acid in 8 ml. of far sodium hydroxidz snd
diluting to 20 mL with zarer. Add 0.5 mL of a 0.1% wiv

solution of ninhydrin in meéthanol and warm. A purple colour "©

is produced.

B. Suspend 1 g in 25 mL. of 054 hydrochloric acid and heat
gently until a clear solution is produced. Reserve half of the
solution. To 2 mL of the solution add 0.15 mL of ligugfied
phenol, shake and add carefully without shaking 5 mL of
dilute sodinm hypechlorite solution. A blue colour is produced.

C. The solusion reserved in test B yields the reaction
characteristic of aluminium salts, Appendix VI

TESTS

Acidity or alkalinity

pH of a suspension of 1 gin 25 mL of carbon dioxide-free
water, 6.5 to 7.5, Appendix V L.

Neutralising capacity

Shake 0.2 g vigorously with 25 mL of 0.1y hydrochioric acid
for 5 minutes and allow to stand for 5 minutes. "The pH of
the mixtuse is greater than 3.0, Appendix V L.

Arsenic

Dissoive 2.0 g in 18 mL of bronunated Iydrochioric acid and
32 mL of warer, 25 mL of the resulting solution comnplies
with the limut test for arsenic, Appendix VI (1 ppmy).

Heavy metals

Dissolve 1.5 g in 20 mL of 2a hydrochioric acid and 10 mL of
water, add 0.5 mL of nitric acid and boil for about

30 seconds. Cool, add 2 g of ammonium chioride and 2 g of
ammonium thiscyanare and exract with two 10 mL quantities
of a mixture of equsl parts of soamy! alcohol and ether.

To the aqueous layer add 2 g of citric acid, 12 ml. of the
resulting solution complies with fimir rest A for heavy merals,
Appendix VII. Use lead standard soluzion (1 ppm Pb) to
prepare the standard (20 ppm).

Mercuric salts

Dissolve 2.0 g in 10 mL of Iy sulfuric acid, transfer 1o a
separating funnel with the aid of warer, dilute to about

50 mL with water and add 50 mL. of 0.5um sulfuric acid.
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Add F00 mL of water, 2 g of hydmlamine Nydrachloride,

1 mL of 0.05x disodium ederate and 1 mL of glactal aceric
acid, Add 5 mL of chlaraform, shake, allow to separate and
discard the chloroform layer. Titrate the aqueous layer with a
solution of dithizene in chloroform: containing 8 ug per mL
untif the chloroform ayer remains green. After each addition,
shake vigorously, allow the fayers to separate and discard the
chloroform layer. Repear the operation using a solution
prepared by diluting 1 mL of mercury standard solution

(3 ppm Hg) to 100 mL with 0.54 sulfurtc acid and beginning
at the words ‘Add 100 ml. of water ..." The volume of the
dithizone sclution required by the substance being examined
does not exceed that required by the mercury standard
solution,

Chloride

Dissolve 1.0 g in 10 mL of 24 nitric acid and dilute to

100 mL with twater, 15 mL. of the tesulting solution complies
with the Iinir test for chlorides, Appendix VII (330 ppm).

Loss on drying
When dried 10 constant weight at 1307, loses not more than
12.0% of its weighe. Use 1 g,

ASSAY

For Alng

Dissolve 0.25 g in a mixmure of 3 mL of Iy Fydrochioric acid
and 50 mL of water, add 50 mL. of 0.054 disodium edetare VS
and neutralise with Iat sodim hydrexide using methyl red
solution as indicator, Heat the solusion to boiling, allow 1o
stand for 10 minutes on a water bath, cool rapidly, add
about 50 meg of xylenol erange witrate and 5 g of hexamine
and titrate the excess of disodium edetate with 0,054 lead
titrate VS undl the solution becomes red. Fach mL of G, 05m
disodiunt ederate VS is equivalent to 2.549 mg of AlQs.

Hydrated Aluminium Hydroxide for " *

Adsorption *ak
{Ph Eur monograph 1664}

[AIO{OH)].4H,0

Fh Ewr
DEFINITION

Content

90.0 per cent to 110.0 per cent of the content of aluminium

stated on the lzbel.
NOTE: shake the gel vigorously for ar least 30 5 immediarely
before examining.

CHARACTERS

Appearance

White or almost whire, transhicent, viscous, colloidal gel.
4 superniatant may be formed upon standing.

Solubility
A clear or almost clear solution is obtained with alkali
hydroxide solutions and mineral acids,

IDENTIFICATION

Solution § (see Tests) gives the reaction of shrminium.

To 10 mL of salution S add about 0.5 mL of difure
hydrochiaric acid R and about 0.5 mL of thivaceamide

reagent R. No precipitate is forraed. Add dropwise 5 mL of
dilute sodtum hydroxide selution R. Allow to stand for 1 h,

A gelatinous white precipfiate is formed which dissolves upon
addition of 5 mL of difute sedium hydroxide solution R,
Gradually add 5 mL of ammoniwm chloride solution R and

allow to stand for 30 min. The gelatinous white precipirate is
re-formed.

TESTS

Solution §

Add 1 g to 4 mL of Aydrochiuric acid R. Heat at 60 “C for
1 B, cool, dilute to 50 mL with distiled water R and flter if
necessary,

pH (2.2.3
5.5 to 8.5.

Adsorption power

Dilute the substance to be examined with distifled water R to
obrain an aluminium concentration of 5 mg/mL. Prepare
bovine albumin R solntions with the following concentrations
of boving alburnin: 0.5 mg/ml., 1 mg/mL, 2 mg/ml,

3 mg/mL, 5 mg/mL and 10 mg/mL. If necessary, adjust the
gel and the bovine albiumin R solutions to pH 6.0 with dfuee
hydrochioric acid R or dilute sodium hydroxide solurion R.

For adsorprion, mix 1 part of the diluted gel with 4 parts of
each of the solutions of bovine albumin R and allow to stand
at room temperature for 1 k. During this time shake the
mixture vigorously ar feast 5 times, Cenrifuge or filter
through a non-protein-retaining filter, Immediately determine
the protein cantent {2,5.33, Method 2) of either the
supernatant or the filirate,

It complies with the test if no bovine albumin is detecrable in
the supernatant or filrrate of the 2 mg/mL bovine albumin R
solutien (maximum leve! of adsorption) and in the
supernatant or filtrate of bovine afbumin R solutions of lower
concentrations. Solutions containing 3 mg/mL, 5 mg/mL and
10 mg/mL bovine albwmin R may show bavine albumin in the
supernatant or filtrate, proportional to the amount of bovine
albumin in the solutions.

Sedimentation

If necessary, adjust the substance to be examined o pH 6.0
using difiuse hydrochloric acid R or dilute sodium hydroxide
sofurion R. Dilute with distilfed water R 10 obtain an
aluminium concentration of approximately 5 mg/mL. If the
aluminium content of the substance to be examined is lower
than 5 mg/ml, adjust to pH 6.0 and dilute with g 9 gL
solution of sodiunt chioride R to obeain an aluminium
concentration of about 1 mg/mi.. Afrer shaking for ar least
30 5, place 25 mL of the preparation in a 25 mL graduated
cylinder and allow to stand for 24 h.

It complies with the test if the volume of the clear
supernatant is less than 5 mL for the gef with an aluminium
content of about 5 mg/ml..

It complies with the test if the volume of the clear
supernataat is less than 20 mL for the gel with an aluminium
content of abour 1 mg/ml.,

Chlorides {2.4.4)

Maximum 0.33 per cent.

Dissolve 0.5 g in 10 1, of difue nitric acid R and dilute o
500 mL with water R.

Nitrates

Maximum 100 ppm.

Place 5 g in a test-tube immersed in ice-warter, add 0.4 mL
of 2 100 g/L solution of potassium chloride R, 0.1 ml. of
diphenylamine solution R and, dropwise with shaking, 5 mL of
sulfieric acid R, Transter the mbe to a water-bath at 50 “C.
After 15 min, any blue colour in the solution is not more
intense than that in a standard prepared at the same time
and in the same manner using 5 mL of witrare siandard
solution (100 ppm NOy) R,
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Sulfates (2.4.17)
Maximum 0.5 per cent.
Dilute 2 mL of solution 8 to 20 mL with warer R,

Ammonivm (2.4.1, Method B)
Maximum 50 ppm, detetmined on 1.0 g.

Prepare the standard using 0.5 mL of ammonien standard
solution {100 ppmt NHy) R.

Arsenic (2.4.2, Method A)
Maximum 1 ppm, determined on 1 g.

Fron (2.4.9)
Maximum 15 ppm, determined on 0.67 g.

Heavy metals (2.4.8)

Maximum 20 ppm.

Dissolve 2.0 g in 10 ml. of diluze nitric acid R and dilute 1o
20 mL with warer R. The solution complies with test A.
Prepare the reference solution using lead standard solution

(2 ppm Pb) R.

Bacterial endotoxins (2.6.14)

Less than 5 TU of endotoxin per milligram of aluminium, if
inzended for use in the manufacture of an adsorbed product
without a further appropriate procedure for the removal of
bactedal endotoxins.

ASSAY.

Dissoive 2.50 g in 10 mL of hydrechioric acid R, heating for
30 min at 100 °C on a water-bath. Cool and dilute to 20 mL
with water R. To 10 mL of the solution, add concentrated
ammonia R unt) a precipitate is obtained. Add the smallest
quantity of hyvdrockloric ucid R needed to dissolve the
precipitate and dilute to 20 mi. with warer R, Carry out the
complexometric titrationt of aluminium {2.5.11). Carryour a
blank titration.

STORAGE

At a remperature not exceeding 30 °C. Do not allow to
freeze. If the substance is sterile, store in a sterile, airgghe,
tamper-proof container.

LABELLING
The label states the declared content of aluminiurm.
Ph Eur

* Tk

Dried Aluminium Hydroxide b

*
(Hydrated Aluninium Oxide, i
Ph Eur monograph 0311)

ity

Actdon and use
Antacid,

Preparations

Aluminium Hydroxide Oral Suspension

Chewable Aluminium Hydroxide Tables

Chewabie Compound Magnesium Trisilicate Tablets
Co-magaldrox Oral Suspension

Co-magaldrox Tablets

Ph Ew

DEFINITION
Content
47.0 per cent to 60.0 per cent of Al,O5 (M, 102.0}.

CHARACTERS

Appearance

White or almost white, amorphous powder,

Solubility

Practically insoluble in water. Ir dissolves in dilute mineral
acids and in solutions of alkali hydroxides.

IDENTIFICATION
Solution § (see Tests) gives the reaction of aluminium
{2.3.0.

TESTS

Selution S

Dissolve 2.5 g in 15 mL of hydrochioric acid R, heating on a
water-bath. Dilute to 100 mL wich distilled water R,

Appearance of solution

Solution S is not more opalescent than reference
suspension 11 (2. 2. 1) and not more intensely coloured than
reference solution GYy (2.2.2, Method IT).

Alkaline impurities

Shake 1.0 g with 20 mL of carbon dioxide-free water R for

1 min and filter. To 10 mL of the filtrate add 0.1 mL of
phenolphthalein solution R. Any pink colour disappears on the
addition of 0.3 mL. of 6.1 M Iydrochioric acid.
Neutralising capacity

Carry out the test ar 37 °C. Disperse 0.5 g in 100 mL of
water R, heat, add 100.0 mL of 0.1 M hyvdrochloric acid,
previously heated, and stir continuously; the pH (2.2.3) of

the solution afier 10 min, 15 min and 20 min is not less than

1.8, 2.3 and 3.0 respectively and is at no time greater than
4,5, Add 10.0 mL of 8.5 M hydrachloric acid, previously
heated, stir continuously for 1 h and titrate with 0.7 M
sodium hydroxide to pH 3.5; not more than 35.0 mL of 0.7/ M
sodium hydroxide is required.

Chiorides (2.4.4

Maximum 1 per cent.

Dissolve 0.1 g with heatng in 10 mL of difure nitric acid R
and dilute to 100 mL with warer R. Dilute 5 mL of the
solutdon to 15 mL with warer R.

Sulfates (2.4.13)

Maximum 1 per cent.

Dilute 4 mL of solution S to 100 mL. with disafled water R.
Arsenic {2.4.2, Mathod A)

Maximum 4 ppm, determined on 10 mL of solution S.
Heavy metals (2.4.8)

Maximum 60 ppm.

Neutralise 20 mL of solution § with concentrated ammmnonia R,
using meeranid yellow solution R as an external indicator. Filter,
if necessary, and dilute to 30 mL with water R. 12 mL of the
solution complies with test A. Prepare the reference solution
using 10 mL of lead standard solution (1 ppm Ph)} R,
Microbial contamination

TAMQC: acceprance crizerion 10° CFU/g (2.6.12).

TYMC: acceptance criterion 10° CFU/g (2.6.12).

Absence of bile-tolerant grarn-negatve bacrera (2.6.13).
Absence of Escherichin _eali {2.6.13).

ASSAY

Dissolve 0.800 g in 10 mL of hydrochloric acid R1, heating an
a water-bath. Cool and dilute 10 50.0 mL with warer R,

To 10.0 mL of the solution add dfure ammonia RI untl a
precipirate bepins to appear. Add the smallest gquantity of
dilute hydrochloric acid R needed to dissolve the precipitate
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and dilute to 20 mL. with water R, Carry out the
complexometzic titation of aluminium (2.5, 11).

VL of 0.1 M soditm ederare is equivalent o 5.008 mg
of A]303.

STORAGE
In an airtight container, at a temperature not
exceeding 30 °C.

FUNCTIONALITY-RELATED CHARACTERISTICS
This section provides information an characteristics thar are
recogmised as being relevant conerol paramerers Jor one or more
Junctions of the substance when used as an excipiens (5ee chapter
5.15). This section is a nen-mandatory pare of the monograph
and it is not necessary 1o verify the characteristics to demansirate
campliance, Contral of these characteristics can however conribuze
to the guality of o medicing! produce by impraving the consistency
of the manufacturing process and the berformance of the medicingl
product during use. Where conrol metheds are cited, they are
recognised as being suitable for the purpose, bur other methods can
also be used. Wherever results for a particular characrerissic are
reparted, the control method st be indicated,

The following characteristics may be relevant for hydrated
aluminiten oxide used as adsorbent.

Particle-size distribution (2, 9.31}

Specific surface area (2, 9.26)
Ph Eer

* *

Aluminium Magnesium Silicate
(Ph. Eur. monograph 1388)

o
*

* ok

Action and use
Excipient.

Ph Eir

DEFINITION

Mixrure of particles with colloidal particle size of
monunorillonite and saponite, free from grit and non-
swellable ore.

Content

— aluminium (Al A, 26.98): 95.0 per cent 10 105.0 per cent
of the value stated on the label;

— magnesiun (Mg; A; 24.30): 95.0 per cent to
103.0 per cent of the value stated on the label.

CHARACTERS

Appearance

Almost white powder, granules or plates,

Solubility

Practically insoluble in water and in organic solvents.
Tt swells in water to produce a colloidal dispersion,

IDENTIFICATION

A. Fuse 1 g with 2 g of anhydrous sodium carbonaze R, Warm
the residue with warer R and fileer, Acidify the filrate with
hydrochloric acid R and evaporare to dryness on a water-bath.
0.25 g of the residue gives the reaction of silicates (2.3.1.
B. Dissolve the remnainder of the residue obtained in
identification test A in a mixture of 5 mL of difure hydrachloric
acid R and 10 mL of warer R. Filter and add ammontim
chloride buffer sohaion pH 10.0 R. A white, gelatinous
precipiate is formed, Centrifuge and keep the supematant
for identification C. Dissolve the remaining precipitate in

dilute hydrochloric acid R. The solution gives the reaction of
alumninium (2.3.1),

C. The supernatant obtained after centrifugation in
identification test B gives the reaction of magnesium (2.3, 7).

TESTS

pH (2.2.3)

9.0 to 10.0.

Disperse 5.0 g in 100 mL of carbon dioxide-free water R.

Arsenic (2.4.2, Method A}

Maximom 3 ppm,

Transfer 16.6 g to a 250 mL beaker containing 100 mL of
dilute hydrochloric acid R. Mix, cover with 3 warch glass and
boil gently, with oceasional stirring, for 15 min. Allow the
insoluble matter to setde and decant the supernatant through
a rapid-flow filter paper into a 250 ml. volumetric flask,
retaining as much sediment as possible in the beaker. To the
residue in the beaker add 25 mL of hot difize hydrochloric
acid R, str, heat to boiling, alfow the insaluble mater to
setde and decant the supernamne through the filter into the
volumnetric flask. Repeat the extraction with 4 addisional
quantities, each of 25 mL, of hot difuze hydrockloric acid R,
decanting each supernatant through the flter into the
volumetric flask, At the last exiraction, transfer as much of
the insoluble matter as possible onto the filter. Allow the
combined filtrates to cool to room temperature and dilute 1o
250.0 mL with dilwze hydrochloriz acid R, Dilute 5.0 mL of
this solution to 25.0 mL with difure hydrochioric acid R.

Lead

Maximum 15 ppm.

Atomic absorption spectrometry (2.2, 23, Method I},

Test solution Transfer 10.0 g to a 250 mlL beaker containing
100 mb of dilte hydrochloric acid R. Mix, cover with a warch
glass and boil for 15 min. Allow te cool 1o room temperature
and allow the inscluble matter to sertle. Decant the
supernatans through a rapid-flow filter paper into a 400 mL
beaker. To the inseluble matter in the 250 mL. beaker add
25 mL of hot warer R. Stir, allow the insoluble matter o
settle and decant the supernatant through the filter into the
400 mL beaker, Repeat the extraction with 2 additional
quentities, each of 23 mL, of wazer R, decanting each time
the supernatant through the filter into the 400 mi_ beaker,
Wash the filter with 25 mL of hot water R, collecting this
filmate in the 400 mL beaker, Concentrate the combined
filtrates to about 20 mL by gemtly boiling. If a precipitate
appears, add about 0.1 mL of nitric acid R, hear to boiling
and allow to cool 10 room temperamre. Filter the
concentrated extracts through a rapid-fow filter paper into a
50 mL volumetric flask. Transfer the remaining contents of
the 400 mL beaker through the filer paper and into the flask
with wazer R. Dilute this solusion to 50.0 mL with warer &,
Reference solutions Prepare the reference solutions using lead
standard solution (10 ppm Ph) R, diluted as necessary with
water B, . )

Source Lead hollow-cathode lamp.

Wawvelength 217 nm.

Aromisation device Oxidising air-acetylene fiame.

Leoss on drying (2.2.32)

Maximum 8.0 per cenr, determined on 1.000 g by drying in
an oven at 105 °C,

Microbial contamination

TAMC: acceptance criterion 10° CFU/g (2.6.132).
TYMC: acceptance crirerion 10° CFU/g (2.6.12).
Absence of Escherichia coli (2.6.13).
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ASSAY Dried Aluminium Phosphate A

Aluminium A

Atomic absorption spectrometry {2.2.23, Method ). (Alwniinivm Phosphate, Hydrated, * o

Test solurion In a platinum crucible mix 0.200 g with 1.0 g of Pl Eur monagraph 1598)

lithitm metaborate R. Heat slowly at first and ignite at AIPO,vH,0 122.0 778:4L-30-7

1000-1200 °C for 15 min. Allow to cool, then place the anhydn b

crucible in a 100 mL beaker containing 23 mL of diluze nitvic (anhydrous substance)

acid R and add an additional 50 mL of dilute nitric acid R, Action and use

filling and submerging the crucible. Place a Antacid.

polytetrafluoroethylene-coated magaetic stirring bar in the

crucible and stir gently with a magnetic stirrer until Ph Eur

dissolusion is complete. Pour the contents into a 250 mL

beaker and remove the crucible, Warm the solution and gf;g?ION

transfer through a rapid-flow filter paper into a 250 mL
volumetric flask, wash the filter and beaker with warer R and
difute 10 250.0 mL with water R (solution A). To 20.0 mL of
solution A add 20 mL of a 10 g/L solution of sodiumr

chloride R and dilute to 1000 mL with warer R,

Reference solutions Dissolve, with gentle heatng, 1.000 g of
aluminiund R in a mixtare of 10 mL of hydrochloric acid R and
10 mL of warer R. Allow to cool, then diluze to 1000.0 mL
with ewater R (! mg of alominium per millilitre). Into 3
identical volumetric flasks, each containing 0.20 g of sodfon
chloride R, introduce 2.0 mL, 5.0 mL and 10.0 mL of this
solution respectively, and dilute 1o 100.0 mL with water R.
Source Alminium hollow-cathode lamp.

Wavalength 309 nm.

Atemisation device Oxidising acetylene-nitrous oxide flame,
Magnesium

Atomic abserpdon spectromeny (2.2.23, Method 1),

Test sohaion Dilute 25.0 mL, of solution A, prepared in the
assay for aluminium, to 50.0 mL with warer R. To 5.0 mL of
this sofution add 20.0 mL of lanthanum nivate solurion R and
dilute to 100.0 mL, with water R.

Reference solutions Place 1.000 g of magnesium R in a 250 ml.
beaker containing 20 mL of warer R and carefully add 20 ml.
of hydrochloric acid R, warming if necessary to dissolve.
Transfer the solution to a volumenric flask and dilute to
1000.0 mL with water R (1 mg of magnesinn per millilire).
Dilute 5.0 mL of this solution to 250.0 mL with warer R.
Into 4 identicat volumerric flasks, introduce 5.0 mL,

10.0 ml., 15.0 mL and 20.0 mL of the solution respectively.
To each flask add 20.0 mL of lanchanum nirrate solution R
and dilute to 100.0 mL with warer R,

Source Magnesium hollow-cathode lamp.

Wavelenigth 285 nm.

Atomisatian device Reducing air-acetylene flame.
LABELLING

The label states the content of aluminitun and magnesium.

Bh Eur

94.0 per cent to 102.0 per cent of AIPO, (M, 122.0) (ignited
substance).

CHARACTERS

Appearance

White or almost white powder,

Solubility

Very slightly soluble in warer, practically insoluble in ethanol
(96 per cenr). It dissolves in dilute solutions of mineral acids
and alkali hydroxides.

IDENTIFICATION

A. Solution S (see Tests) gives reaction (b) of phosphates
(2.3.1).

B. Solution S gives the reaction of glumininm (2.3.1).

TESTS

Solution 8 .

Dissolve 2.00 g in difute hydrochloric acid R and dilute to
100 mL with the same acid.

Appearance of solution :
Sclution S is clear (2.2.1) and colourless (2.2.2, Method II).
pH (2.2.3)

551072

Shake 4.0 g with carban dioxide-free warer R and dilute to
100 mL with the same solvenr.

Chlorides {2.4.4)

Mazximum 1.3 per cent.

Dissolve 50.0 mg in 10 mL of dilure nizric acid R and dilute
to 200 mL with warer R,

Soluble phosphates

Maximum 1.0 per cent, calculated as PO,™.

Test solution Stir 5.0 g with 150 mL of warer R for 2 h. Filter
and wash the filter with 50 mL of warer R. Combine the
filtrate and the washings and dilute to 250.0 mL with

water R, Dilute 10.0 mL of this solution to 100.0 mE with
wazer R,

Reference solution (a) Dissolve 2.86 g of porassium dihydrogen
phosphate R in water R and dilute to 100 mL with the same
salvent,

Reference solution (8) Dilute 1 mL of reference solution (z) to
5 mL with wazer R.

Reference solurion () Dilute 3 mL of reference solution (a) to
5 mL with warer R,

Treat each solution as follows. To 5.0 mL add 4 mL of difure
sulfuric acid B, 1 mL of ammoniunt molybdare solurion R, 5 mL
of water R and 2 mL of a solution containing 0.10 g of
demethylaminophenol sulfate R, 0.5 g of ankydrous sodium
sulfire R and 20.0 g of seditun merabisulficz R in 100 mL of
warer R. Shake and allow to stand for 15 min. Dilute to
25.0 ml. with water R and allow to stand for a further
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15 min. Measure the absorbance (2.2.25) ar 730 nm,
Calculate the content of soluble phosphates from a
calibration curve prepared using reference solutions (a),

(b} and (<) after treaunent.

Sulfates (2.4.13)

Maximum 0.6 per cent.

Dilute 8 mi. of solution S to 100 mL with distilled warer R,
Arsenic (2.4.2)

Maximum I ppm.

1.0 g complies with limit test A,

Heavy metals (2, 4.8

Maximum 20 ppm.

Dissolve 1.0 g in dilute hydrochioric acid R and dilute to

20 mL with the same acid. 12 mL of the solution complies
with test A, Prepare the reference solution using lead standard
solution (1 ppm P} R,

Loss on ignition

10.0 per cent to 20.0 per cent, deterrined on 1.000 gat
80O £ 50 °C.

Neutralising capacity

Add 050 gto 30 mL of 0.7 M hydrochloric acid previously
heated to 37 *C and maintain ar this temperature for 15 min
while stirring. The pH {2.2.3) of the mixture afier 15 min =t
37°Cis 2.0 o 2.5,

ASSAY

Dissolve 0.400 g in 10 mL of difuze hydrochioric acid R and
ditute 1o 100.0 mL with warer R. To 10.0 mL of the
solution, add 10.0 mL of 0.7 M sodiunt edetate and 30 mL of
a mixture of equal volumes of ammonium aceraze solurion R
and difure aceric acid R. Boil for 3 min, then cool, Add 25 mL
of ethanal (96 per cens) R and 1 mL of a freshly prepared
0.25 g/L solution of dithizone R in aleohiol R Tirrate the
excess of sodivm edetace with 0./ M zine sulfate until the
colour changes to pink,

Y mL of 0.1 M sodiunt edetate is equivalent 10 12.20 mg of
AlPO,.

STORAGE

In an airdght container.

Ph Eur

&% g

Aluminium Phosphate Gel
(Ph Eur monagraph 2166)

%
* 5

* gk

Action and use
Antacid; vaccine adjuvant.

P Er

DEFINITION
Hydrazed AIPO, in gel form.

Content
19.0 per cent 10 21.0 per cent of AlPO,.

CHARACTERS

Appearance

Gel.

Solubilicy

Practically insoluble in water, in ethanol (96 per cent) and in
methylene chioride. It dissolves in dilute solutions of mineral
acids.

IDENTIFICATION
A. Solution § (see Tests) gives reaction (b) of phosphates
2.3.1).

B. Solution S gives the reaction of aluminium (2.3.7).
C. It complies with the assay.

TESTS

Solution §

Dissolve 2,00 g in dilute hydrochioric aeid R and dilure to
100 mL with the same acid.

pH (223

6.0 to B.0.

Peroxides

Maximum 150 ppm, espressed as hydrogen peroxide.

Test solurion Dissolve with heating [.0 g of the substance 1o
be examined in 5 mL, of difure hydrochloric acid R, then add
5 mL of warer R and 2 mL of divanadium pentoxide solution in
sulfuric acid R.

Reference soluzion Dilute 1.0 mL, of difuze hydrogen peroxide
solution R to 200.0 mL with sater R, To 1 ml, of this
sohstion add 9 mL of water R and 2 mL of divanadium
pentoxide solution tn sulfuric acid R,

The test solurion is nor more intensely coloured than the
reference solution.

Chlorides (7.4.4)

Maximum 500 ppm.

Dissolve 1.3 g in 5 mL of diluze nitric acid R and dilute w0
200 mL with warer R.

Soluble phosphates

Maximum 0.5 per cent, expressed as PQ,.

Test solurion Centrifuge 10,0 g until a clear supernatant is
obiained. To 2.00 mL of the supernatant add 20.0 mL of a
10.3 g/X. solution of hydrochioric acid R and dilute Hol

100.0 ml. with mater R, To 10.0 mL of this solution add
10.0 mL of aitro-molvbdovanadic reagent R and dilute to
50.0 mL with water R, Allow 1o stand protected from light
for 15 min.

Reference solurion Add 10.0 mL of nitro-molybdovanadic
reagent R to 10.0 ml, of a 143 g/ solution of potassinn
dilydrogen phosphare R and dilute to 50.0 mL with wwater R,
Allow 1o stand protected from light for 15 min.

Measure the sbsorbances (2.2.25) of the 2 solutions at
400 nm, The absorbance of the test solution is not greater
than that of the reference solurion,

Sulfates (2.4.13)
Maximurm 0.2 per cent,

Dilute 25 mL of solution S to 100 mL with distilled water B,

Soluble aluminium

Maximum 50 ppm,

To 16.0 g add 50 mL of warer R. Hear to boiling for 5 mit.
Cool and cenmifuge, Separate the supernatant, Wash the
residue with 20 mL of warer R and centrifuge. Separate the
supernatzne and add to the first supernatant. To the
combined supernatants add 5 mL of hydrachloric acid R and
20 mL of warer R, Introduge ali of this solution inio a

500 mL conical flagk and carry out the complexomerric
titration of aluminium (2.5, / I} using 0.01 M soditon edaraze.
Arsenic (2.4.2, Mehod 4)

Maximum 1 ppm, determined on 1.0 £

Heavy metals (2.4.8)

Maximum 10 ppm.

Dissolve 4.0 g in difiure fvdrochioric acid R and dilute to

20 ml. with the same acid. 12 mL of the solution complies
with test A. Prepare the reference soludon using lead standard
soluzion (2 ppm PB) R,
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Acid neutralising capacity

Add 2.0 g to 30 mL of 0.1 M hvdrochloric acid heated to
37 °C and maintain at 37 °C while shaking. Determine the
pH after 15 min. The pH (2.2.3) of the mixture is 2.0 to 2.5.
Residue on ignition

19,0 per cent to 23.0 per cent.

Heaz 0.500 g ar 50 °C for 5 hours, then ignite at

500 % 50 °C unsl constant mass.

Microbial contamination

TAMC: acceptance criterion 10° CFU/g (2.6.12).

TYMC: acceptance criterion 10° CFU/g (2.6.12).

Absence of bile-tolerant gram-nepative bacteria (2.6.13).
Absence of Escherichia coli (2.6.13).

ASSAY

Dissolve with heating 0.300 g in 5 mL of dilute hydrochloric
acid R. Add 45 mL of warer R, 10.0 mL of 0.1 M sodium
edetate and 30 mL of a mixture of equal volumes of
ammonim acerare solution R and dilute aceric acid R, Heat to
boiling and maintain boiling for 3 min. Cool, then add

25 L of ethanol (96 per ceny) R. Titrate with 0.1 M zinc
stilfate, determining the end-point potentiometrically (2.2.20).

1 mL of 0.1 M zinc sulfate is equivalent to 12.2 mg of AIPQ,.
STORAGE

In an airtight container.

Ph Eur

Aluminium Powder

Al 26.98 7429-90-5

Action and use

Topical protective.
Preparation

Compound Alurminium Paste

DEFINITION

Aluminium Powder consists mainly of metallic aluminium in
the form of very small flakes, usually with an appreciable
proporion of aluminium oxide; it is lubricared with stearic
zcid to prevent oxidation. It contains not Jess than 86.0% of
Al, calculated with reference to the substance freed from
fubricant and volatie matter.

CHARACTERISTICS

A silvery grey powder.

Practically insoluble in warer and in ethanol (96%).

It dissoives in dilute acids and in aqueous solutons of aikali
hydroxides, with the evolution of hydrogen.

IDENTIFICATION
A solution in 2m kydrochloric acid yields the reaction
characteristic of aluminium salts, Appendix VL

TESTS

Surface-covering power

Nor less than 4000 cm” per g when determined by the
following method. Fill with warer a shallow rough measuring
approximately 60 cm x 12 em % 1.5 cm, ficted with a
movable partition so constructed that it is a sliding fit and
cant he used to divide the rough into two rectangular areas.
Place the movable partition near one end and sprinkle 50 mg
of the substance being examined on the surface of the liquid
confined in the smaller area. Using a glass rod, spread the
powder evenly over the liquid surface until an unbroken film

coverss the entire surface. Move the parrition so as to increase
the area confined and again spread the powder to cover the
increased surface. Continue this process and determine the
maximum unbroken surface area obtained. The surface-
covering power is the area covered per g of the powder at the
breaking point of the film,

Iron

Dissolve 10 mg in 20 mL of 2ar hydrachloric acid and dilute to
100 mL with water. 10 mL of the resulting solusion complies
with the fimit test for fron, Appendix VII (1.0%).

Lead

Use two selutions prepared in the following manner.

For solution (1) beil 0.40 g with 20 mL. of 2 hydrochloric
acid and 10 mL of warer until effervescence ceases, add

0.5 mL of nitric acid, boil for 30 seconds and ceol; add 2 g of
ammoniunt chloride and 2 g of anumoniun thiscyanare, exeract
with three 10 mL quantities of & mixrure of equal volumes of
amyl alcohol and ether, discard the extracts and add 2 g of
citric acid, For solution (2} dissolve 2 g of citric acid in 10 mL
of 2m hydrochioric acid and add 4 mL of lead siandard solution
(10 ppm Ph). Make solutions (1) and (2} alkaline with 5m
ammonia and to each add I mL of porassiunt cyanide solution
PpT. The solutions should be not more than faintly
opalescent, If the colours of the solutions differ, equalise by
the addition of abour 0.2 mL of a highly diluted solution of
burnt sugar or other non-reactive substance. Dilute each
solution to 50 mL with water, add 0.1 ml. of 2 10% wiv
solution of sodium sulfide to each and mix thoroughly.

The colour produced in solution (1) is not more intense than
that produced in solution (2), when viewed against a white
background (100 ppm}. *

Other metals

Dissalve 2 g in 40 ml. of 2n hydrochlon acid, Dilute 20 mL
of the solution to 100 mL with water, make alkaline to fimus
paper by the addition of 5m enynonia, boil and filter.
Evaporate the filtrate to dryness, add .05 mL of stlfuric acid
and ignite. The residue weighs not more than 2 mg.

Lubricant

To 2 g add 100 ml. of hot water, cover and add, drop wise,
sufficient of a mixmre of equal volumes of Aydrochioric acid
and warer to disgolve the metal almost completely. Heat to
complete dissolution, cool, filter through a hardened filter
paper and wash the vessel and filter paper thoroughly with
warer; dry both the vessel and paper at room temperature.
Extract the paper with three 100-mL quantides of boiling,
freshly distlied acetone, using the original vessel 1o contain
the solvent and then wash the paper with five 10-mL
quantities of freshly distilled acerone. Evaporate the combined
filrrate and washings to dryness using a rotary evaporator.
The residue, after drying at 105° for 30 minures and allowing
to cool, weighs 10 to 60 mg.

When the basin coniaining the residue is floated in a beaker
of water suitably stirred and heated, the residue melts
between 40° and 60F. The residue is almost completely
soluble, with effervescence, in hot difuze soditm carbonare
solution. : .

Volatile matter
When heated to constant weight at 105°, lases not more than
0.5% of its weight. Use 1 g.

ASSAY

Transfer 0.2 g, previously freed from lubricant by successive
washing with acetone and drying, 1o a three-necked 500 mL
flask fitted with a 150 mL dropping funnel, an inler mbe
connected to a cylinder of carbon dioxidz and an outlet wbe
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dipping into.a water trap. Add 60 mL of warer and disperse
the substance being examined; teplace the air by carbon
digxide and add 100 mL of a solution containing 36 g of
anmuanium fron(ny sulfare and 7.5 mL of sulfuric acid in warer,
While mainzaining an amosphere of carbon digxide in the
flask, heat w0 boiling, boil for 5 minutes afier the sample has
dissolved, cool rapidly 1o 20 and ditute 1o 250 mL with
sater, To 50 mL add 15 ml of orthaphosphoric acid and
titrate with 0.02M porassium permanganaie VS. Each mL of
0.02m porassivn permanganae VS is equivalent to 0,8994 mg
of AL

L] L] 1] E T *
Aluminium Sodium Silicate o
{(Fh Eur monograph 1676)

Ph Etr

DEFINITION
Silicic acid aluminivm sodium salt of synthetic origin,

Wty
* o W

*

Content

— aluminium (Al; 26,98): 2.7 per cent to 7.9 per cent {dried
substance);

~— sodfum (Na; 22.99); 3.7 per cent to 6.3 per cent {dried
substance).

CHARACTERS
Appearance
White or almost white, fine, light, amorphous powder,

Solubility
Practically insoluble in water and in argrnic solvents,

IDENTIFICATION

A. Transfer 1.0 g to a 100 mL beaker and add [0 mL of
diluce hydrochloric acid R, Mix, cover with g watch glass and
boil for 15 min. Allow to cool to room remnperanre, mix and
centrifuge the solution. 2 mL. of the supernatant gives the
reaction of aluminium (2.3.1).

B. 2 mL of the supematant obrained in identification test A
gives reaction (a) of sodium (2.3.1).

C. 0.2 g gives the reaction of silicates (2.3.1).

TESTS

pH (223

951w 11.5.

Disperse 5.0 g in 100 L. of carbon dioxide-free water R,

Arsenic {2.4.2, Merhod 4)

Maximum 3 ppm.

Transfer 8.3 g to & 250 mL. beaker containing 50 mL. of
diltte hydrochioric acid R. Mix, cover with a watch glass and
boil gently, with occasional stiring, for 15 min. Centrifuge,
and decant the supernatant through a rapid-flow fiter paper
o e 250 mL volumertric flask. To the residue in the beaker,
add 25 mL of hot diute hydrochloric acid R, str, centrifuge,
and decant the supernarant through the same filter into the
volumerric flask. Repear the extraction with 3 additional
quantities, each of 25 mL, of hot dilure hydrachloric acid R,
filtering each supernamnt through this filter into the
volumetric flask. Allow the combined filtrates to coal to toom
temperature and dilute to 250.0 mb, with difure Aydrochloric
acid R. Dilure 10.0 m of the solution 1o 25.0 ml. with
water B,

Lead
Maximum 5 ppm.
Atomnic absorption spectrometry (2.2.23, Method I).

Tesr sohtion T'ransfer 5.0 g to a 250 mL beaker containing
50 mL of diluee hydrochioric acid R, Mix, cover with a watch
glass and boil for 15 min. Allow 1o cool to room
temperanure. Centrifuge, and decant the supernatant through
a rapid-flow filter paper into 2 250 mL beaker. To the
insoluble matter add 25 mL of hot warer R. Stir vigorously,
centrifuge, and decant the supernatant through the same
filter into the beaker. Repear the extraction with 2 additional
quantities, each of 25 mL, of hot warer R, decanting each
supernataru through the filter into the beaker. Wash the fileer
with 25 mL of hot warer R, collecting the filerate in the
beaker. Concentrate the combined filtrates by genty boiling
to about 15 mL. Add about 0.05 mL, of heavy metal-free nitric
acid R, heat to boiling and allow to cool to room
temperature, Filter the concentrated extracts through & rapid-
flow filter paper into a 25 mL volumetric flagk, Transfer the
remaining contents of the beaker thraugh the filter paper and
into the volumerric flask with water R and dilure to 25.0 mL
with the same salvent.

Reference solurions Into 4 separate 100 ml, volumetric flasks,
introduce respectively 3.0 ml, 5.0 ml., 10.0 mL and

15.0 mL of lead standard solution (10 o P R, add

0.20 mL of heawy meral-free nitric acid R and Gilue eo

100.0 mL with water R,

Source Lead hellow-cathode lamp.
Wavelength 217.0 nm.
Atomisation device Air-acerylene flame.

Loss on drying (2.2.339)
Maximum 8.0 per cent, determined on 1.000 g by drying in
an oven at 105 °C for 4 h.

Loss on ignition

5.0 per cent to 11.0 per cent (dried substance), determined
on 1.000 g by ignition i a platinum erucible to constant
mass at 1000 * 25 °C,

Microbial contamination

TAMC: acceptance criterion 107 CFU/e (2.6.12).

TYMC: acceprance criterion 10° CFU/g (2.6.72).

Absence of Ercherichia coli (2.6. 133

ASSAY

Aluminium

Atomic absorption specrromerry (2.2.23, Method D),

Acid mixture Add 50 mL of nitric acid R to 500 mL of

water R, Dissolve in this soluton 17 g of tarzaric acid R and
dilute to 1000 mL. with warer R,

Blank solution Dissolve 1.4 g of anhydrous Iithium metaborate R
in 60 mL of the acid mixmure and dilute to 200 mL with
water R,

Test solution In a platinum crucible mix 0,200 gwith 1.4 gof
anfiydrous lithivm meraborate R. Hear slowly at first and ignize
at 1100 + 25 °C for 15 min, Coal, then place the cracible
it a 100 mL beaker coneaining 60 ml. of the acid mixture,
Place a palyterrafluoroethylene—coated magnetic strring bar
in the crucible and stir geriely with a magnetic sdrer for

16 h. Transfer the contents of the cmcible inre a 200 mL
volumetric flask, Wash the crucible, the magnetic stirring bar
and the beaker with warer 8 and dilute to 200.0 mL with the
same solvent (solution A). To 10.0 mL of this solution, add
1.0 mL. of lanthamen chloride soluzion R and dilute o

50.0 mL with warer R.

Raference solurions Into 5 separate 50 mL volumerric Aasks,
introduce respectively 1.0 mL, 2.5 ml, 5.0 mL, 7.5 mi, and
10.0 mL of aluminium standard soheion (100 ppm 4D R, add
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1 mL of lanthanum chloride solurion R and 10 mL of the blank
solution, and dilute to 50.0 mlL. with warer R.

Source Aluminiizm hollow-cathode lamp.

Wavelength 309.3 nm.

Awomisation device Acetylene-nitrous oxide flame.

Sodium

Atomic emission spectromertry (2.2.22, Method I).

Test solution To 2.0 mL of solution A, prepared in the assay
of aluminium, add 1 mlL of 2 £2.5 g/L. solution of caesitum
chloride R and dilute to 20.0 mL with warer R,

Reference seluions Into § separate 200 mL volumetric flasks,
each containing 10 mL of a 12,5 g/L solution of cassium
chioride R, introduce respectively 1.0 mL, 2.0 mL, 4.0 ml,
6.0 mL and 10.0 mL of soditn standard soluion

(200 ppn Na) R and dilute to 200.0 mL with warer R.

Wavelength 589.0 nm.

Pl Eur
- - *
Aluminium Stearate 7
x,
(Ph Eur monograph 1663) *ar
PhEwr
DEFINITION

Aluminium salts of a mixture of solid organic acids consisiing
mainly of variable proportions of aluminium stearate and
aluninium palmitate. The organic acids are obuined from
sources of vegetable or animal origin.
Content
— alwminium (Al; A, 26.98): 3.0 per cent to 9.0 per cent
(dried substance);
— stearic acid in the farty acid fractiom: minimum
40.0 per ceng;
— sim of stearic acid and palmitic acid in the fauy acid fraction:
minimum 90.0 per cent.

CHARACTERS
Appearance
White or almost white, very fine, light powder.

Solubility
Practically insoluble in water and in anhydrous ethanol.

IDENTIFICATION

First tdentification C, D

Second identification A, B, D

A. Freezing point (2.2.18): minimum 53 °C, determined on
the residue obtained in the preparation of solution §

{see Tests).

B. Acid value (2.5.1): 195 to 210.

Dissolve 0.200 g of the residue obtained in the preparation of
solution S in 25 mL of the prescribed mixture of solvents.
C. Examine the chromatograms abtained in the assay of
stearic acid and palmitc acid.

Restdes The 2 principal peaks in the chromatogram obtained
with the test solution are similar in retention time to the

2 principal peaks in the chromatogram obtained with the
reference solution.

D. 1 mL of solution S gives the reaction of aluminium
(2.3.1). The addidon of 0.5 mL. of difutz hydrochloric acid R
described in the general method is omitted.
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TESTS

Solution §

To 5.0 g add 50 mL of peroxide-free ether R, 20 mL of diliue
nitric acid R and 20 mL of distiffed evarer R and heat gently
under a reflux condenser until dissolution is complete. Allow
to cool. In a separating funnel, separate the aqueous layer
and shake the ether layer with 2 quantities, each of 4 mL, of
distilled water R, Combine the aqueous layers, wash with

15 mL of peroxide-fres ether R and dilure 10 50.0 m1, with
distillzd water R {solution S). Evaporate the ether layer to
dryness and dry the residue at 100-105 °C. Keep the residue
for identificazion ests A and B.

Acidity or alkalinity

To 1.0 g add 20 mL of carbon dioxide-free warer R and boil
for 1 min with continuous shaking. Cool and filer.

To 10 mL of the filtrate add 0.05 mL of bromethyniol blue
soluzion R4. Not more than 0.05 mL of 0.1 M Aydrochloric
acid or 0.1 M sodiwm hydroxide is required to change the
colour of the indicator.

Chiorides (2.4.4)
Maximum 0.1 per cent.
Ditute 0.5 mL of solution S to 15 mL with water R,

Sulfates (2.4.13)
Maximum 0.5 per cent.

Dilute 0.3 mL of solution S to 15 mL with disnlfed warer R,

Cadmium

Maximum 3 ppm.

Atomic absorption specrromesry (2.2.23, Method I1}.

For the preparation of all agirieous solutions and for the rinsing of -
glassware before use, employ water that has been passed through a -
strong-acid, strong-base, mixed-bed don-exchange resin before wie.
Select all reagents to have as low a content of cadmium, lead and
nickel as practicable and store all reagent solutions in containers of
borositicare glass. Clean glassware before use by soaking i warm
8 M nitric acid for 30 min and by rinsing with deionfsed water.
Blank solution Ditute 25 mL of cadmium- and lead-free nitric
actd R to 100.0 mL with water E.

Modifier solution Dissolve 20 g of ammionium dilydrogen
phosphate R and 1 g of magnesium nitrate R in water R and
dilute to 100 mL with the same solvent. Alternatvely, use an
appropriate matrix modifier as recommended by the graphite
furnace atomic absorption {GFAA) spectromerer
manufacrurer.

Test solution Place 0.100 g of the substance 10 be examined in
a polyterrafluoroethylene digestion bomb and add 2.5 mL of
cadmium- and lead-free nitric acid R. Close and seal the bomb
according ro the manufacturer’s operating instructions., When
using a digescion bomb, be thoroughly familiar with the safety and
operating instructions. Carefully followw the bomb manufacurer's
instructions regarding care and mafnienance of these digestion
bombs. Do not use merai-jacketed bombs or liners that have been
used with hydrochlovic acid due to contamination from corrosion af
the meral jacket by hydrochloric acid. Heat the bomb in an oven
gt 170 °C for 3 h. Cool the bomb slowly in air to room
temperature according to the bomb manufacturer’s
instructions, Place the bomb in a fume cupboard and open
carefully as corrosive gases may be expelled. Dissolve the
residue in warer K and dilute to 10.0 mL with the same
solvent.

Reference sehution Prepare a solution conraining

0.00165 pg/mlL. of cadniwm nitrare terrahydraze R in the blank
soluton (equivalent 1o 0.006 pg/mL of Cd).
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Dilute 1.0 mL of the test solution to 10.0 mL with the blank
solution. Prepare mixrures of this solution, the reference
sofution and the blank solution in the fellowing proportions:
(1.0:0:1.0 ViVr1), (1.0:0.25:0.75 Vv,

(1.0:0.5:0.5 V71, (1.0:0.75:0.25 ViFiV). To each mixnure
add 50 pL of the modifier solution and mix. These solutions
contain respectively 0 pg, 0.0015 pg, 0.0030 pg and

0.0045 pg of cadmium per millilitre from the reference
solution. Keep the remaining tesr selution for use in the test
for lead and nickel.

Source Cadmivm hollow-cathode lamp,

Wavelength 228.8 nm.

Atomisation device Furnace.

Platform Pyrolytically coared with integrated tube.

Operating conditions Use the I&mperatire programme
recommended for cadmium by the GFAA manufacturer.

An example of temperature paramerers for GFAA angiysis of
cadmium is shown below.

Stage Final temperature Ramp titne Hold time
Q) {s) {s}
Brying e 10 20
Ashing 600 10 kL
Atomisatign 1800 [1} 5
Lead

Maxirmum 10 ppm.

Atomic absorption spectromeny (22,23, Method IT).

For the preparation of all agueous solutions and Jor the rinsing of
glassuware before use, emplay water that has been passed through a
strong-acid, strong-base, mitxed-bed itm-exchange resin before use.
Selecr all reagents 10 have a5 low a congent of cadmium, lead and
nickel as practicable and store all reagent solutions in containers of
berosilicate glass. Clean glassware before e by soaking in warn:
8 M nieric acid for 30 min and by rinsing with deianised water.
Blank solurion Use the solution described in the test for
cadmium.

Modifier solusion Use the solution described in the test for
cadmium.

Test sofurion Use the solution described in the test for
cadmium.

Reference solurion Prepare a solution of 0.100 ug/ml of Pb by
suitzble dilutions of Jead standard solurion (100 ppm Pb) R
with the blank seluton.

Prepare mixtures of the test solution, the reference solurion
znd ehe blank solution in the following DTOpOrtions:
(1.0:0:1.0 VI¥IP), (1.0:0.5:0.5 VE), (1.0:1.0:0 VIVIE,
To each mixrure add 50 pL of the modifier solution and mix,
These solutions contain respectively 0 pg, 0,025 pg and

0.05 pg of lead per milliliere from the refarence solution.
Source Lead hollow-cathode lamp.

Wavelengzh 283.3 nm.

Aromisarion device Furnace.

Plagform Pyrolytically coared with integrated nibe.

Operating conditions Use the temperatire programme
recammended for lead by the GFAA manufacmurer.

An example of temperature pararneters for GFAA analysis of
lead is shown below.

Stage Final temperatuze Ramp time Held time
9] (s) {s)
Drying 110 19 20
Ashing 450 10 30
Atomisation 2000 1] 5
Nickel

Maximum 5 ppm.

Atomic absorption spectrometry (2.2, 23, Method II).

For the preparation of all agueeons sobitions and Jor the vinsing of
glassware before use, employ water that has been passed through a
strong-acid, strong-base, mixed-bed for~exchange resin before use,
Select all reagents 1o have as low a coptent of cadmium, lead and
nickel as practicable and store alf reagent solutions in containers of
borostficatz glass. Clean glassware before use by soaking i warn
8 M nftric acid for 30 min and by rinsing with deionised warer,
Blank sohuion Use the solution described in the test for
cadmium.

Modifier solurion Dissolve 20 g of anmoniim dilrydrogen
Phosphare R in water R and dilute to 100 mL with the same
solvent. Alternatively, use an appropriate matrix medifier as
recommended by the GFAA spectrometer manufacturer.
Test solurion Use the solution deseribed in the test for
cadmijum.

Reference solution Prepare a solutien of 0.050 pg/mL of Ni by
suitable dilutions of a 0.2477 pg/mL solution of nicke! nitrate
hexalydrate R with the blank solution,

Prepare mixeures of the test solution, the reference solution
and the blank solution in the following proportions:
(L.0:0:1.0 PYPIV), (1.0:0.5:0.5 VIP7EY, (1.0:1.0:0 Vivivy,
To each mixrure add 30 pL of the modifier solution and mix.
These solutions contain respectively 0 pg, 0.0125 pg and
0.025 pg of nickel per millilitre from the reference solution.
Sotirce Nickel hollow-cathade lamp.,

Wavelengrh 232.0 nm.

Atwmisation device Furnace.

Flagform Pyrolytically coated with integrared tube.

Operating condieions Use the temperature programme
recommended for nickel by the GFAA manufacrurer,

An example of temperature parameters for GFAA analysis of
nickel is shown below,

Stage Final temperature Ramp time Hold time
(] (s) {s)
Dtying lio 10 20
Ashing 1000 20 3
Atamisation 2300 0 5
Loss on drying (2.2,32)

Maximum 6.0 per cent, determined on 1.000 g by drying in
an oven az 105 °C.

Microbial contamination
TAMC: acceptance eriterion 10* CFU/g (2.6.12),

TYMC: acceptance eriterion 10% CFUg (2,6.12).
Absence of Escherichia coli (2.6,13).

Absence of Salmonella (2.6, in.

ASSAY

Aliminium

To 0.250 g in a 250 ml. conical flask add 20 mL of
methanol R and, slowly, 2 mL of sulfunic acid R, Heat the
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solution for 30 min under reflux on a warer-bath, swirling
frequendy. Alow 'to cool. Add 100 mL of water B and adjust
1o about pH 1 by adding approsimately 12 mL. of difure
sodium hydroxide solution R. Add 20.0 mL of 0.1 M sodum
edztare and adjust 1o berween pH 5 and pH 6 by the addition
of sodivm aceiare K. Add 70 mg of xylenol orange rimrate R
and tirrate immediately and quickly with 0.1 M zine sulfate
untit the colour changes from yellow to pinkish-violer.
1 mL of 0.1 M soditon edetate is equivalent to 2.698 mg of
Al
Stearic acid and palmitic acid
Gas chromatography {2.2.28): use the normalisation
procedure.
Test solurion In & conical flask firted with a reflux condenser,
dissalve 0.100 g of the substance to be examined in 5 mL of
Boren trifluoride-methanol solurion R. Boil under a reflux
condenser for 10 min. Add 4 mL of heprane R through the
condenser and boil again under a reflux condenser for
10 min. Allow to cool. Add 20 mL of samurared sodium
chioride solution R. Shake and allow the layers to separate,
Dry the organic layer over 0.1 g of anhydrous sodiunt sulfate R
previously washed with keprane R. Dilute 1.0 mL of the
solution to 10.0 mL with Aeprane R.
Reference solution Prepare the reference solution in the same
marner as the test solurion using 50.0 mg of palmitic
acid GRS and 50.0 mg of stearic acid CRS instead of the
substance to be examined.
Column:
— mamenal: fused silica;
w— gtes = 30 m, © = 0.32 mm;
— stationary phase: macrogol 20 000 R (film thickness

0.5 pm).
Carricr gas helium for chromarography R.
Flow rate 2.4 ml/min.

Temperature:
Time Temperature
{min} {*C)
Column g-2 70
2-36 70 > 240
36 - 4l 240
Injection port 220
Petector 260

Detection Flame ionisaton.

Injection 1 uL.,

Relative retension With reference to methyl stearate: methyl

palmitate = about 0.9,

Sysrenn suitabiliry: reference solution:

— resolurion: minimumm 5.0 berween the peaks due to methyl
palmitate and methyl stearate;

— repeatability; maximum relative standard deviation of
3.0 per cent for the areas of the peaks due methyl
palmitate and methyl steazare after 6 injections; maximum
relative standard deviation of 1.0 per cent for the ratio of
the areas of the peaks due to methyl palmitate to the
areas of the peaks due to methyl stearate after 6
injectons.

Fis Eur

* ¥k

Aluminium Sulfate

Aluminiure Sulphate
(Pl Eur monograph 0165)

o+t
* o

* %

AL;(SO.;)3,IH20 342.1
(anhydrous substance)

Preparation

Alurninium Acetate Ear Drops

Ph &

DEFINITION

Content

51.0 per cent to 59.0 per cent of Al (SO 3.
It contains a variable guantity of water of crystallisation.

CHARACTERS

Appearance

Colourless, lustrous crystals or crystaltine masses.
Solubility

Soluble in cold water, freely soluble in hot water, practically
insoluble in ethanol (96 per cent).

IDENTIFICATION
A. Solurion S (see Tests) gives reaction (a) of sulfares (2.3.1).

B. Solution S gives the reaction of aluminium (2.3.1).

TESTS
Solution S _
Dissolve 2.5 g int warer R and dilure to 50 mL with the same>: .
solvent. . :
Appearance of solution

Solurion § is not more opalescent than reference

suspension I (2.2.1) and is colourtess (2.2.2, Method II).
pH (2.2.3)

2.5 to 4.0.

Dissolve 0.5 g in carbon dioxide-free water R and dilute 1o

25 mL with the same solvent.

Alkali and alkaline-earth metals

Maximum 0.4 per cent.

To 20 mL of solution § add 100 mL of warer R, heat and
add 0.1 mL, of methyl red solution K. Add dilute ammonia RI
antil the colour of the indicaror changes to yellow. Dilute to
150 L. with wazer R, heat to boiling and filter. Evaporate
75 L of the filtrate to dryness on a warter-bath and ignite.
The residue weighs 2 maximum of 2 mg.

Ammonium (2.4, 1)

Maximum 500 ppm.

Dilute 0.4 mL of solution 5 to 14 mL with water R,

Iron (2.4.9)

Maximum 100 ppm.

Ditute 2 mL of solution S 1o 10 mL with water R.

Use 0.3 mL of thioghycollic acid R in this test.

Heavy metals (2.4.8}

Maximum 50 ppm.

Dilute 8 mL of solution $ to 20 mL with wazer R. 12 mL of
the solutdon complies with test A. Prepare the reference
solurion using lead standard solution (1 ppm PB) R.

ASSAY

Dissolve 0.500 g in 20 mL of warer R, Carry out the
complexometic dration of alurninium (2.5.11).

I mL of 0.1 M sodfum ederate is equivalent to 17.11 mg
of Al(SOQ)s.
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STORAGE
In an airtighr conrainer.
Ph Eor
N f LR
Alverine Citrate . %
* *
(Ph Eur monograph 2156) *ak
CO,H
rCHJ COH
N \/\/@ ' or
COzH
CaeHasNO, 473.6 5560-59-8

Action and use

Smooth muscle relaxang antispasmodic.
Preparation

Alverine Capsules

P Eur

DEFINITION
N—E{hyl~3—phenyI-N—(3-phenylpropyl)prop:m—l-amine
dibydrogen 2-hydroxypropane-1 +2,3-zicarboxylate.
Content

99.0 per cent to 101.0 per cent (dried substance).

CHARACTERS

Appearance

White or almost white, crystalline powder,

Solubility

Slightly soluble in water and in methylene chloride, sparingly
seluble in ethano! (96 per cent}.

mp
Abour 104 °C.

IDENTIFICATION
Infrared absorption spectrophotometry (2,2.24),
Comparison alvering citrate CRS.

TESTS

pH{223

35t04.5.

Dissolve 0.250 g in carbon dipxide-free warer B and dilute 10
50.0 mL with the same solven:.

Related substances

Gas chromatography (2.2.28): use the normalisation
procedure. Use freshly prepared solutians,

Test solurion Dissalve 0,250 g of the substance o be
examined in warer R and dilute to 20 mL with the same
solvent. Add 2 ml. of concentrated anmmoniz R and shake with
3 quantities, each of 15 mL, of mathyiene chioride R, To the
combined lower layers add anhydrous sodium sulfate R, shake,
filter, and evaporate the flrate ar a temperature not
exceeding 30 °C, using a rotary evaporator, Take up the
residue with methylene chioride R and dilute o 10.0 mL with
the same solvent.

Reference solution (a) Dissolve 5 mg of alverine

inpurity D CRS (impurity D citrate) in 5 mL of wazer R, add
1 mL of concentrated anunonia R and shake with 3 quaneities,
cach of 5 mL, of methylene chioride R. 'To the combined [ower
layers add anhydrous sodium sulfare R, shake, filter, and
evaporate the filerate ar a temperature not exceeding 30 °C,

using a rotary evaporator. Take up the residue wich meriylons

chloride R, add 0.2 mL of the test solution and diluze w0

2 mL with methvlene chloridz R,

Reference solution () Dilute 1.0 mL of the test solution to

100.0 mL with methylens chioride R. Ditute 1.0 mL of this

sclution 10 20.0 mL with methylene chloride R.

Reference soluion () Dissolve the conrtents of a vial of alverine

Jor peak identificarion CRS (containing impurities C and E)in

1 mL of methylene chloride R.

Colunn:

~— marerial; fused sifica;

— szl =25m, £ = 0.32 mm;

~— stationary phase: poly(dimethyl) (diphenvl)sifoxans R (Alm
thickness 0.45 um).

Carrier gas helium for chrmnatography R.

Flow rarte 2.2 mL/min.

Split rario 1;11.

Temperature:
Time Temperature
{min) {°C}
Calumn -7 120
7-13 120 » 240
13-21 240
21 - 24 240 + 290
24-39 20
Injectian port : 290
Detector 290

Derection Flame ionisation.
Injection 1 pl.,
Idemiificarion of impurities Use the chromatogram supplied
with alverine for peak identification CRS and the
chromatogram obtained with reference solution (c) o identify
the peaks due to impurities C and E,
Relarive retention With reference to alverine (retention
time = abous 16 min): impurity A = about 0.28;
impurity B = about 0.29; impurity C = about 0.46;
inpurity D == abour 0.97; impurity E = abour 1.7,
Syseem suitabiliyy: reference solution {a):
— resolunion: minimum 3.0 berween the peaks due to
impurity D and alverine.
Limits:
— impurities A, B: for each impurity, maximum 0.1 per ceny;
— impuriy C: maximum 0.2 per cent;
~— tmpurities D, E: for each impurity, maximum 0.3 PEr Cent;
— unspecified impurities; for each impurity, maximum
0.10 per cenr;
— total: maximum 1.0 per cent;
— disregard Emit: the ares of the principal peak in che
chromatogram obtained with reference solugion (b)
(0.05 per cenz).
Heavy metals (2.4.8)
Maximum 20 ppm.
0.5 g complies with test (5. Prepare the reference solution
using 1 mL of Jead standard solurion (10 ppm Pb) R,
Loss on drying (2.2.32)
Maximum 0.5 per cens, determined on 1.000 g by drying in
an oven at 80 °C for 2 h.

Sulfated ash {2.4.149
Maximum 0.1 per cent, determined on 1.0 B
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ASBAY

Dissolve 0,375 g in 530 mL of anhiydrous aceric acid R. Titrate
with 0.7 M perchioric acid, determining the end-point
potentiomerically (2.2.20).

1 mL of 0.1 M perchioric acid is equivalent to 47,36 mg

of CzﬁHjsND’;.

STORAGE

Protecied from light.

IMPURITIES
Specified fmpuriies: A, B, C, D, E.

O

A. R = CI: 1-chloro-3-phenylpropane,
B. R = OH; 3-phenylpropan-1-ol,
C. R = NH-C,H;: N-ethyl-3-phenylpropan-1-amine,

o0

D. N-(3-cyclohexylpropyl)-N-ethyl-3-phenyipropan-1-amine,

O

E. 3-phenyl-N,N-bis(3-phenylpropyl)propan-1-amite,

Ph &
u * *
Amantadine Hydrochloride £
(Ph Eur monograph 0463) T
NHz
CoHsCIN 187.7 665-66-7

Action and use

Viral replication inhibitor (influenza A); dopamine receptor
agonist; rreatment of influenza and Parkinson's disease.
Preparations

Amantadine Capsules

Amantedine Oral Solatien

Fh B
DEFINITION

Tricyclo[3.3.1.1*}decan-1-amine hydrochloride.
Content

98.5 per cent to 101.0 per cent (anhydrous substance).

CHARACTERS
Appearance
White or almost white, crystalline powder,

Solubility
Freely soluble in water and in ethanal (96 per ceat).

It sublimes on heating.

IDENTIFICATION

First tdentificarion A, D,

Second idemtficarion B, C, D,

A Infrared absorption spectrophotometry (2.2.24).
Comparison amaniading hvdrochlornide CRS.

B. To 0.1 g add I mL of pyridine R, mix and sdd 0.1 mL of
acetic anfydride R. Hear 1o beiling for abour 10 s. Pour the
hot solution iato 10 mL of difire hiydrochioric acid R, cool to
5 *C and filter. The precipitate, washed with eater R and
dried i vacuo at 60 °C for 1 h, melts (2.2, 74) at 147 °C 1o
151 °C.

C. Dissolve 0.2 g in } mL of 0.1 M hydrochloric acid.

Add 1 mL of a 500 g/L solution of sodium nirite R, A white
precipitate is formed,

D. 1 mL of solution S (see Tests) gives reaction {a) of
chlorides (2.3.1).

TESTS

Solution S

Dissolve 2.5 g in carbon dioxide-free water R and dilure to

25 mL with the same solvent.

Appearance of selution

Solution 8 is clear (2.2.1) and not more intensely celoured
than reference solution Yy (2.2.2, Merhod II),

Acidity or atkalinity

Dilute 2 mL of solution 8 to 10 mL with carbon digxide-free
warer R. Add 0.1 mL of werfol red solurion R and 0.2 mL of
0.01 M sodium hydroxide. The solution is yellow, Add 0.4 mL
of 0.01 M hydrochioric acid, The solution is red.

Related substances

Gas chromatography (2.2, 28).

Internal standard sofution Dissolve 0.500 g of adamastane R in
methylene chloride R and dilure 10 10.0 mL with the same
soivent.

Test solution Weigh 0.5 g of the substance to be examined :
into 4 cenerifuge tube, Add 9 mL of methylente ehloride R and .

10 mL of a 210 g/L solution of sodium hydraxide R. Shake for'- -

10 min. Discard the upper layer. Dry the lower layer over
anhydrous sodium sulfate R. Filter and collect the filtrate in a
volumetric flask. Add (.1 mL of the internal standard
solution and dilure to 10.0 mi with methylene chloride R.

Referentce solttion Weigh 5 mg of amantading
hydrochioride CRS into a centrifuge tube, Add 9 mL of
methylens chioride R and 10 ml, of a 210 g/L. solution of
sodiunt hydroxide R, Shake for 10 min, Discard the upper
layer. Dry the lower layer over anhydrous sodium sulfate R
Filter and collect the filtrate in o volusnetric flask.
Add 1.0 mL of the inrernal szandard solution and dilute to
100.0 mL with methylene chioride R,
Columnn:
— matertal: fused silica;
— sizes I = 30 m, @ = 0.53 mmy;
— sratipnary phase: base-deactivared

poly(dimethyl) (diphenyl)silozane R (flm thickness 1 um).
Carrier gas helium for chromatography R.
Flow rate 4 m1/min.

Split rario 1:50.
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Temperature:

Time Temperature
{min) {*C}
Column 0-5 70
5-23 70 -3 250
23 .40 250
Injection port A20
Detector 300

Derection Flame jonisation.

Infection | L.

Relative rerention With reference to amantadine (retention

time = about 14 min): internal standard = about 0.8,

System snitabilin: reference solution:

— resolution: minimum 5.0 between the peaks due to the
internal standard and amantadine,

Limifs:

— wnspecified impurities: calculate the rato (Ry) of the area of
the peak due 1o amantadine to the area of the peak due
to the internal standard from the chromatogram obtained
with the reference solution; from the chromatogram
obtained with the test solution, calculate the rario of the
area of any peak, apart from the principal peak and the
peak due to the internal standard, o the area of the peak
due te the internal standard; this rato is not greater than
R, (0.10 per cent);

«— wial: calculate the ratio (R,) of 3 times the area of the
peak due to amantadine to the area of the peak due to
the internal standard from the chromatogram obrained
with the reference solurion; from the chromatogram
obtained with the rest solution, calculate the ratio of the
sum of the areas of any peaks, apart from the principal
peak and the peak due to the internai standard, to the
area of the peak due to the internal standard: this ratio is
not greater than & (0.3 per cene);

~— disregard linir: calculaze the ratio (R;) of 0.5 times the
area of the peak due to amantadine to the area of the
peak due to the internal standard from the chromatogram
obtained with the reference solution; from the
chromatogram obtained with the test solution, calculate
the ratio of the area of any peak, apart from the principal
peak and the pezk due to the internal standard, 10 the
area of the peak due to the internal standard: disregard
any peak with a ratio less than R; (0.05 per cenr).

Heavy metals (2.4.8)

Maximum 20 ppm.

12 ml. of soludon S complies with test A. Prepare the

reference solution using fead standard solurion {2 ppm Pb) R.

Water (2.5.12)

Mayimun: 0.5 per cent, determined on 2.00 g

Sulfated ash (2.4.14)
Maximum 0.1 per cent, determined on 1.0 g

ASSBAY

Dissolve 0.150 g in 2 mixture of 5.0 mL of 0.01 M
hydrochloric acid and 50 mL of erhano! (96 per ceny) R. Carry
Qut a porentiomerric titration (2.2, 20), using 0.7 M sodium
hydroxide. Read the volume added between the 2 points of
inflexion,

! mL. of 0.1 M sodiwm hydroxide is equivalent to 18.77 mg of
C1oH,sCIN,

IMPURITIES

Orher deteciable impurities (the following substances would, if
present &t a sufficient level, be detecred by one or other of
the tests in the monograph. They ere limited by the general
accepance criterion for other/unspecified fmpurities and/or
by the general monograph Substances for pharmaceutical use
(2034). It is therefore not necessary 1o identify these
impurities for demonstration of commpliance. See also 3. 70.
Courral of impurities in substances Jor phamiaceutical usc); A , B.

o

A. 1-chlorotricyclo[3.3.1. 1% decane,

H CH

3
I
o

B. N-(tricyclo[3.3.1 .l'f" Jdec-1-yl}acetamide,

Fit Eur
. *F
Ambroxol Hydrochioride o
* *
{(Ph. Eur. monograph 1439) *ak
; _.OH
e S
= l N . HCI
N,
Br
C]gH]gBI.'QCIN;?O 414.6 23828-92-4
Action and use
Mucolyric expecrorant.
Fh Eur
DEFINITION

tmns—4-[(2-AmEno-3,S-dibromobenzyl)anﬁno}cyclohexanol
hydrochloride.

Content

99.0 per cent to 101.0 per cent {dried substance),
CHARACTERS

Appearance

White or yellowish, crystalline powder.

Solubiliry

Sparingly sofuble in water, soluble in methanol, pracrically
insoluble in methylene chloride,

IDENTIFICATION

First identificarion B, D.

Second identification A, €, D.

A. Ulraviolet and visible absorption spectrophotomerry
(2.2.25).

Test solurion Dissolve 20.0 mg in 0.05 M sulfiric acid and
dilute 10 100.0 mI with the same acid. Dilute 2.0 mL of the
selution to 10.0 mL with 0,05 M suffuric acid.

Spectral range 200-350 nm.

Absorprion mazxima At 245 nm and 310 nm,

Absarbance ratip Ayys/Ayp = 3.2 1o 3.4,
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B. Infrared absorption spectrophotometry (2.2.24).
Conmpartson antbroxol hydrochloride CRS.

C. Thin-layer chromatography (2.2.27).

Tast solurion Dissolve 50 mg of the substance to be examined
in methano! R and dilute to 5 mL with the same solvent.
Reference solution Dissolve 50 mg of ambroxol

hydrochloride CRS in methanol R and dilute to 5 mL with the
same solvent.

Plate TLC silica gel Fasy plate R.

Mobile phase concentrated ammonia R, propanol R, ediyl

acetatz R, hexane R (1:10:20:70 ViVIViV},

Application 10 yL.

Developnienr Qver 2/3 of the plate.

Drying In air.

Detection Examine in ultraviolet light ar 2534 nm,

Resudis The principal spot in the chromatogram obtained with
the test solution is similar in position and size to the principal
spot in the chromatogram obrained with the reference
solution.

D. Dissolve 25 mg in 2.5 mL of warer R, mix with 1.0 mL of
dilute ammonia R1 and allow to stand for 5 min. Fileer and
acidify the filwrate with difure nitric acid R. The filerate gives
reaction (a) of chlorides (2.3. ).

TESTS

Solution S

Dissolve 0.75 g in methano! R and diluze to 15 mL with the
sarme solvent

Appearance of solution

Solution S is clear {2.2. I} and not more intensely coloured
than reference solution Y; (2.2.2, Method [I).

pH (2.2.3)

4.5 10 6.0.

Dissolve 0.2 g in carbon dioxide-free water R and dilute 1o
20 mL with the same solvent.

Related substances

Liguid chromatography (2.2.29). Prepare the selutions

thumediarely before use,

Test solurion Dissolve 50 mg of the substance to be examined

in water R and dilute to 50.0 ml. with the same solvent.

Reference solution (a) Dilure 1.0 mL of the test solution to

100.0 mL with water R. Dilute 1.0 mL of this solution to

10.0 mL with the moehile phase.

Reference solutien (B) In order to prepare impurity B in sit,

dissolve 5 mg of the substance to be examined in (0.2 mL of

methano! R, add 0.04 mL of a mixmre of 1 volume of

Jormaldehyde solition R and 99 volumes of warer R, Heat at

60 °C for 5 min. Evaporate to dryness under a current of

nitrogen. Dissolve the residue in 5 mL of water R and dilure

to 20.0 mI. with the mobile phase,

Colmn:

— size; 1 = 0.253 m, @ = 4.0 mm;

— statignary phase: octadecylsilyl silica gel for chromarsgraphy R
(5 pem).

Mobile phase A mixture of equal volumnes of acetoritnle R and

a solution prepared as follows: dissolve 1.32 g of aumonilin

phosphate R in 900 mL of warer R, adjust to pH 7.0 with

phosphoric acid R and dilute 1o 1000 mL with warer R,

Flow rate 1 mL/min,

Derection Spectrophotometer at 248 nm.,

Trjection 20 pk.

Run time 3 times the retention time of ambroxal.

Identification of impurities Use the chromatogram obtained
with reference solution (b) 1o identify the peak due to
impurity B.

Relative retention With reference to ambroxol (retention

rime = about 9 min): impurity B = about 0.6.

System suitabilin: reference sofution (b):

— resalunion: minimum 4.0 between the peaks due 1o
impurity B and ambroxol.

Linits:

— unspecified impurities; for each impuriry, not more than the
area of the principal peak in the chromatogram obtained
with reference solution (8} (0.10 per cent},

— toral; not more than 3 tmes the area of the prncipal peak
in the chromatogram cbiained with reference solution (a)
(0.3 per cent),

— disregard limir: 0.5 times the area of the principal peak in
the chromatogram cbtained with reference solution (a)
{0.035 per cent).

Heavy metals (2.4.8)

Maximum 20 ppm.

1.0 g complies with test C. Prepare the reference solution
using 2 mL of lead standard sohuzion (10 ppm Ph) R.

Loss on drying (2.2.32)

Maximum 0.5 per cent, determined on 1.000 g by drying in
an oven at 105 °C,

Sulfated ash (2.4.14)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY _
Dissolve 0.300 g in 70 mL. of ethanol (96 per cent) R and add =
5 mL of 0.0 ¥ hydrochloric acid. Carry our a porentiometric
ttration (2.2.20), using &.1 M sodium hydroxide. Read

the volurne added between the 2 points of inflexion.

1 mL of 0.1 M sedium hydroxide is equivalent e 41,46 mg of
CunEI’zCIN:O.

STORAGE
Protecied from light.

IMPURITIES

Other detectable impurinies (the following substances would, if
present at a sufficient fevel, be detected by one or other of
the tests in the monograph. They are limited by the general
acceptance criterion for other/unspecified impurities and/or
by the general monograph Substances for pharmaceutical use
(2034). It is therefore not necessary to identify these
impurities for demoenstration of compliance. See also 3. 10,
Conrol of fmpurities in substances for pharmaceutical use): 4, B,
G, D, E

A. Ar-CH,OH: (Z-aminu—’j_,S-dibromophenyl)methanol,

) N,O‘.OH
o

Br

B. mrans-4-(6,8-dibzomo-1,4-dihydroquinazolin-3(2H)-
yDeyclohexanol,
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-0H
S /E j
Ar/\N

C. trans-4-[[(E}-2-amino-3,5-
dibromobenzylidenjaming] cyclohexanol,

O,,OH
AN
H

D. cfs—4-[(2-arnino-3,5~dibrumobenzy[)amino]cyclohcxanol,
E. Ar-CH=0: 2-amino-3,5-dibromobenzaldehyde.

i Eur
v kW oy
Amfetamine Sulfate yor
*, K
Amferamine Sulphate b
(Ph Ewr monograph 0368}
NH,
H; » Ha50y and enantiomer
2
CiaHagN-0,8 368.5 60-13-9

Action and nse
Releases dopamine; central nervous system stimulant.

FhEw

DEFINITTION
Bis[{2R8)-1-phenyipropan-2-amine] sulfaze.

Centent

99.0 per cent to 100.5 per cent (dried substance),
CHARACTERS

Appearance

White ar almest white powder.

Solubility

Freely soluble in water, slightly soluble in ethanol

(96 per cent).

IDENTIFICATION

First identification A, B, E.

Second identification A, C, D, E.

A, Oprical rotation (2.2.7): —0.04° 10 + 0.04° (measured in a
2 dm tube), determired on solution § (see Tests).

B. Infrared abserption spectrophotometry {2.2,24).
Freparation Mulls in fguid paraffin R,

Comparison Ph. Eur, reference spectrum of amferaming sulfars,
C. To 50 mL of solution S add 5 mL of smrong sodium
hydroxide solution R and 0.5 mL of benzoyl chloride R and
shake. Continue to add benzoy! chioride R in portions of
0.5 mL uneil no further precipitate is formed, Filrer, wash
the precipitate with warer R, recrystallise mwice from a
mixture of equal volumes of ethanol (96 per cent) R and
warer R, then dry at 100-105 °C. The crystals melr (2219
ar 131 °C 1o 135 °C.

D. To about 2 mg add 1 mL of sulfuric acid-formaldehyde
reagent R. An orange colour develops and quickly becomes
dark-brown,

E. Solution S gives reaction (a) of sulfares (2.3.50.

TESTS

Solution §

Dissolve 2.0 g in carbon dioxide-five water R and dilute o
100 mL with the same solvent.

Appearance of solution

Solution § is clear (2.2.7) and colourless (2.2.2, Method IT).
Acidity or alkalinity

To 23 mL of solution S add 0.1 mL, of methyl red solution R,
Not more than 0.1 mL of 0,00 M hydrochioric acid or 0.07 M
soditm hydroxide is required o change the colour of the
indicator.

Loss on drying (2.2.32)

Maximum 1.0 per cent, determined on 1.00 g by drying in
an oven at 105 °C,

Sulfated ash (2.4.14)

Maximurn 0.1 per cent, deterrnined on 1.0 g

ASSAY

Dissolve 0.300 g in 30 mL of anfiydrous acetic acid K. Titrate
with 0.1 M perchioric acid, determining the end-point
potentiometricatly (2.2,20).

I mL of 0.1 M perchloric acid is equivalent 1o 36,85 mg

of C]EstNzo.;S-

STORAGE

Protected from light.

Ph b

** g

Amidotrizoic Acid Dihydrate

(Pl Eur monograph 0873}

¥
ok

* gk

COzH

I 1
(]
1 X e
HCT N ; K™ ok,

Ci N0, 2H,0 650 50978-11-5

Action and use
Todinated contrast medium.

Preparation
Meglumine Amidorrizoate Injection

P Eur
DEFINITION
3,5-Bis(acetylnmino)-2,4,6-riicdobenzoic acid dihydrate.

Content

98.5 per cent to 101.0 per cent (dred substanee).
CHARACTERS

Appearance

White or almost white, crystalline powder.

Solubility

Very slightly soluble in water and in ethanol (96 per cen).
It dissolves in dilure solutions of alkali hydroxides.
IDENTIFICATION

First idenrification A

Second identification B, C

A, Infraved ahsorpdon spectrophotometry (2.2.24),
Comparison amidotrizoic acid difyydrare CRS.

B. Thin-layer chromatography (2.2.27).
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Test selution Dissolve 25 mg of the substance 1o be examined
in a 3 per cent WV solution of ammonia R in methanol R and
dilate to 5 mL with the same solution.

Referenrce solution Dissoive 25 mg of amidontzoic acid

diliydrare CRS in a 3 per cent V/V solution of ammenia R in
methanol R and dilute to 5 mL with the same solution.

Plme TLC silica gel GFasy plate R,

Mabile phase anfvdrons formic acid R, mediyl ethyl ketone R,
tofuene R (20:25:60 VAAY).

Applicarion 2 pL.

Development Over 2/3 of the plate.

Drying In air uadl the solvenrs have evaporated.

Detection In ultravioler light ar 254 nm,

Resudes The principal spot in the chromatogram obtained with
the test solution is similar in position and size 1o the principal
spot in the chromatogram obtained with the reference
solution.

C. Hear 50 mg genily in a small porcelain dish over & naked
flame. Violet vapour is evolved,

TESTS

Appearance of solution

‘The solution is clear {2.2.1) and colourless (2.2.2,

Methad IT).

Dissolve 1.0 g in diluze sedium hydroxide solution R and dilute
ta 20 mL with the same soluton.

Related substances

Liquid chromsrography (2.2.29).

Solvent mixiure Dissolve 0.250 g of sodiumt hydroxide R and

0.860 g of sedium difydrogen phosphate R in 50 ml. of water R

and dilute to 1000 mL with the same solvent,

Test solution Dissolve 40.0 mg of the substance to be

examined in 10.0 mL of the solvent mixture with the aid of

ultrasound.

Reference solution {a) Dilute 1.0 mL of the test solution to

100.0 mL with the solvent mixeure. Dilute 1.0 mL of this

solution to 10.0 mL with the solvent mixrure.

Reference sohation () Dilute 1.0 mL of reference solution (a)

1o 10.0 mL with the solvent mixeure,

Reference solution (¢) Dissolve the contents of & vial of

amidotrizoic acid for system suitability CRS (impurities A, B, C

and D) in 1.0 mL of the solvent mixture.

Column;:

— sizes 1= 025 m, @ = 4.6 mm;

— starfonary phase. end-capped octadecylsityl silica gel for
chromatography R (5 pm).

Mobie phase Dissolve 3.4 g of reraburylammontum hydrogen

sulfate R in a mixture of 230 mL of acetonitrile R and 770 mL

of warer R,

Flow rate 1.0 mL/min.

Detection Spectrophotometer ar 236 nm.

Injection 20 uL.

Run time 4 times the retention time of amidotrizoic acid.

Idemtificarion of tmpurities Use the chromatogram supplied

with amidotrizoic acid for system suirability CRS and the

chromatogram obtained with reference solution (¢} to idendfy

the peaks due to impurities A, B, C and D.

Relarive retention With reference to amidotrizoic acid

(tetention time = about 5 min): impurity B = about 0.8;

impurity C = about 0.9; impurity A = about 1.4;

impurity I = about 1.8.

System suitabiliey:

w resofution: minimum 1.5 between the peaks due 10
impurities B and C in the chromatogram obtained with
reference solution {(c);

wen Sigrtai-to-noise ratio: minimumn 25 for the principal peak in
the chromatogram obtained with reference solution (b).

Linzits:

— impurity B: not more than the area of the principal peak
in the chromatogram obtained with reference solution (z)
(0.1 per cenr);

— impurities A, D: for each impurity, not more than the area
of the prineipal peak in the chromatogram obtained with
reference solution {b) (0.01 per cent);

— unspecified impurities: for each impurity, not more than
0.5 times the area of the principal peak in the
chromatogram obtained with reference solution (a)

{0.05 per cent);

— total: not more than 1.5 tmes the area of the principal
peak in the chromatogram obtained with reference
solution (a) (0.15 per cent);

e disrzgard iz 0.3 times the area of the principat peak in
the chromatogram obtained with reference solution {(a)
(0.03 per cent), except for the peaks due to impurities A
and D.

Halides expressed as chlorides {2.4.4)

Maximum 150 ppmt.

Dissolve 0.55 g in a mixture of 4 mL of dfure sodium
hydroxide solution R and 15 mL of warer R. Add 6 mL. of
difute nitric actd R and filter.

Free aromatic amines

Maintain the solutions and reagents in iced water, protected from
bright light, To 0,50 g in a 50 mL volumemic flask add

15 mL of water R, Shake and add 1 mL of dilute sodium
hydroxide soburon R. Cool in iced water, add 5 mL of a
freshly prepared 5 g/L. solution of sodim nize R and 12 mL
of dilure hydrochloric acid R. Shake gently and allow to stand
for exactly 2 min afier adding the hydrochloric acid.

Add 10 mL of a 20 g/L solution of ammonium sulfomare R.
Allow to stand for 5 min, shaking frequendy, and add

0.15 mL of a 100 /L solution of a-naphthol R in echanol

(96 per cenp) R. Shake and allow 1o stand for 5 min.

Add 3.5 mL of buffer solution pH 10.9 R, mix and dilute to
50.0 mL with wazer R. The absorbance (2.2.25}, measured
within 20 min at 485 nm using as the compensation liquid a
solution prepared at the same time and in the same manner
but omitting the substance to be examined, is not greater
than 0.30.

Heavy metals {2.4.8)

Maximum 20 ppm.

Dissolve 2.0 g in 4 mL of dilute sodium hydroxide solution R
and dilute to 20 mL with water R, 12 mL of the solugion
complies with test A, Prepare the reference solution using
lead standard solution (2 ppm Pb) R.

Loss on drying (2.2.32)
4.5 per cent to 7.0 per cent, derermined on 0.500 g by

drying in an oven at 105 °C.

Sulfated ash (2.4.14)
Magimum 0.1 per cent, determined on 1.0 g.

ASSAY

To 0.150 g in a 250 mL round-botromed flask add 5 mL of
strong sedium hydroxide solution R, 20 mL of warer R, 1 g of
zinc powder R and a few glass beads. Boil under a reflux
condenser for 30 min. Allow to cool and rinse the condenser
with 20 mL of water R, adding the rinsings to the flask. Filrer
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through a sintered-glass filter (2.1.2) and wash the filter with
several quantities of warer R. Collect the fifrrate and
washings. Add 40 mL of difure sulfuriz acid R and titrare
immediately with @.1 A sifver sitrate. Determine the
end-point potentiometrically (2.2.200, vsing a suitable
elecrrode system such as silver/mercurous sulfate,

1 mL of 0.7 M slver nitrare is equivalent to 20,47 mg of

C; ]H913N204.

STORAGE

Protected from lighr,

IMPURITIES

Specified tmpurities A, B, D

Orther detectablz tmpurities (the following substances would, if
present ar a sufficient level, be detected by one or other of
the tests in the monograph. They are limited by the general
scceprance criterion for other/unspecified impurities and/or
by the general monograph Substances for pharmaceutical use
{2034). It is therefore nor necessary to identify these
impurities for demonstration of compliance. See also 5,10,
Control of tpurities i substances Jor pharmaceutical use): G, E.

COH
1 1
o
HyM | N7 e

A. 3-{acerylamino}-5-amino-2,4,6-rriodobenzoic acid,

COH

|
A X
HC™ N | N7 e,

B. 3,5-bis(acetylamino)-2,4-diicdobenzoic acid,
COH
HyC El ﬂ CH,

C. 3,5-bis(acetylamino)}-2,6-diiodobenzoic acid,

COH
o' "o
HJC/ILN NJ\/I
H | M

D. 3-(acerylzmine)-3-[(iodoacetyl)armine]-2,4,6-
triicdobenzoic acid,

CO,H
o] ! : o
H;CJLN NJ\CHJ
H : )\
0% TCh,

E. 3—(accrylamino)-S-(diaceryIamino)-Z,4,6-u'ii0dubm1zuic
acid. ‘
P Er

. . * %y
Amikacin o
* *
(Ph Eur monograph 1289) *ak
HQ
HzN
HD
CaHisNsO, 5 585.6 37517-28-5

Action and use
Aminoglycoside antibacterial.

Ph Eur

DEFINITION
6—0—(3-A1Tﬁnn-3—deoxy-c!-n—gluc0pyranosyl)-4-0-(6-amino—6-
deoxy--D-glucopyranosyl}-1 -N-{{25)-4-amino-2-
hydroxybutanoyl}-2~deoxy- ~Streptamine.

Antimicrobial substance obttined from kanamycin A.
Semi-synthetic product derived from a fermentation product.
Content

6.5 per cenr to 102.0 per cent (anhydrous substance).
CHARACTERS

Appearance

White or almost white powder.

Solubility

Sparingly soluble in water, slightly soluble in methanal,
practically insoluble in acetone and in ethanol (96 per cent),
IDENTIFICATION

A. Infrared absorption spectrophotometry (2.2.24).
Comparison amtkacin CRS.

B. Thin-layer chromatography (2.2.27.

Test solution Dissolve 25 mg of the substance to be examined
in warer R and dilate to 10 mL, with the same solvent.
Reference solution (a) Dissolve 25 mg of amikacin CRS in
water K and dilute to 10 ml. with the same solvent.
Reference solution () Dissolve 5 mg of kanamycin

monoslfate CRS in 1 mL of the test solution and diliute to
10 mL with warer R.

Plare TLC silica gel plate R,

Mobile phase methylene chioride R, ammonia R, methanol R
(25:30:40 VIVIP).

Applicarion 5 uL.,

Development Over 3/4 of the plate.

Dirying In air.

Detection Spray with ninkydrin solurion RI and heat at 110 °C
for 5 min.

System suftability: reference solution (b):

— the chromatogram shows 2 clearly separared spats.
Results The principal spot in the chromatogram obtained with
the test solution is similar in position, colour and size to the
principal spot in the chromatogram obtained with reference
solution (a).

TESTS
pH {2.2.3)
9.5t 11.5,
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Dissolve 0.1 g in carbon dioxide-frze water R and dilute to
10 mL, with the same solvent,

Specific optical rotation (2.2.7)

+ 97 to + 105 (anhydrous substance),

Dissolve 0.50 g in warer R and dilute to 25.0 mL with the
same solvent.

Related substances

Liquid chromatography (2.2.29).

Test solurion Dissolve 25 mg of the substance 1o be examined
in mobite phase A and dilute to 50.0 mL with mobile

phase A.

Reference soluzion (a)} Dilute 1.0 mL of the test solution to
100.0 mL with mobiie phase A.

Reference solurion (b) Dilute 1.0 mL of reference solution (a)
10 10.0 mL with mobile phase A.

Reference solurion {c) Dissolve 5 mg of amikacin for system

suitability GRS (containing impurities A, B, F and H) in

mobile phase A and dilute to 10 mL with mobile phase A.

Reference solution (d} Dissalve 5.0 mg of amikacin

impuricy I GRS in mobile phase A and dilute to 20.0 mL with

mobile phase A, Dilute 1.0 mL of the solution to 100.0 mL

with mobile phase A.

Colunn:

— sizet 1= 0.25m, @ = 4.6 mmy

— stationary phase; end-capped ocradecylsityl silica gel for
chromatograply R (5 pm);

e pemperature: 40 °C.

Mobile phase:

- mighile phase A: 8 mixture prepared with carbon dioxide-free
water R, contgining 1.8 g/L of sodiun cctanesulfonare R,
20 p/L of anhydrous sodium sulfare R1, 1.4 per cent VIV of
tetrabhydrofuran R, and 5 per cent VIV of 0.2 M potassium
dihydragen phosphate R previously adjusted 1o pH 3.0 with
dilute phesphoric acid R; degas;

— mobile phase B: a mixture prepared with carbon dioxide-free
water B, containing 1.8 g/L of sodiwm ccranesulfonate R,
28 /L. of anhydrous sodium sulfate R1, 1.4 per cent ViV of
terrahydrofuran R, and 5 per cent VIV of 0.2 M potassium
dihydrogen phosphate R previously edjusted to pH 3.0 with
dilute phosphonic acid R; degas;

Time Mobile phase A Mobile phase B
{mln} (per cent V/V) {per cent V/V)
-3 L 0
3.-380 100 -+ 30 0270
38.0-381 00 70+ 100
38.1 - 68 3 100

Floz ratz 1.0 mUmin.

Post-colurmn solution Mixture of 1 volume of carbonate-free
sodium hydroxide solution R and 24 volumes of previously
degassed carbon dioxide-free water R, which is added in a
pulseless manner to the column efffuent using a 375 pl
polymeric mixing coil.

Flow rate of post-cohemn soluzion 0.3 mL/min,

Derecrion Pulsed amperometric detector or equivalent with a
gold indicator electrode, a silver-silver chloride reference
elecrrode, and a stainless stee] auxiliary elecrrode which is the
cell body, held at respectively + 0.05 V detection, + .75V
oxidatdon and — 0.15 V reducson potentials, with pulse
durations according to the instrument used.

Injection 20 pL.
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Identification of impurities Use the chromatogram supplied
with anttkacin for system suitability CRS and the
chromatogram obtained with reference solution () to idenrify
the peaks due to impurities A, B, F and H; use the
chromatogram obtained with reference solution (d) to
identify the peak due ro impurity 1.

Relarive rerention With refarence to amikacin (retention

rime = about 28 min): impurity I = about 0.13;

impurity F = about 0.92; impurity B = about 0.95;

impurity A = about 1.62; impurity H = about 1.95.

Swystzm suttabiliny: reference solution (c):

. peak-to-vailey ratio: minimum 5, where H,, = height above
the baseline of the peak due to impurity B and H,, =
height above the baseline of the lowest point of the curve
separating this peak from the peak due to amikacin;
if necessary, adjust the volume of tetzahydrofuran in the
mobile phase,

Calculation of percentage contants;

— for impurity I, use the concentration of impurity I in
reference soludon (d);

— for impurities other than I, use the concentration of
amikacin in reference solution (a).

Limits:

— impurities A, B, F, H, I for each impurity, maximum
0.5 per cent;

— any other impurizy: for each impurity, maximum
(.5 per cent;

— rotal: maximum 1.5 per cent;

— reporting threshold: 0.1 per cent.

Water (2.5.12) :

Maximum 8.5 per cent,*derermined on 0.200 g.

Sulfated ash (2.4.14)

Maximum 0.5 per cent, determined on 1.0 g.

ASSAY

Liquid chromatography (2.2.29).

Test solution Dissolve 50.0 mg of the substance to be

examined in the mobile phase and dilute to 10.0 mL with

the mobile phase,

Reference sohution Dissolve 50.0 mg of amikacin CRS in the

mobile phase and dilute to 10.0 mL with the mobile phase.

Colunmm:

— size: | = 0.25 m, @& = 4.6 mmy

w— stationary phase: end-capped ocradegylsilyl silica gel for
chromatography R (5 pm);

— temperature: 40 °C,

Mobile phase A mixture prepared with carbon dioxide-free

water B, containing 1.8 g/L of sedium octanesulforare R,

20 g/L of anhydrous sodiwm sulfate R1, 5.8 per cent V/V of

acetonitrile R1, and 5 per cent VIV of 0.2 M potassium

difydrogen phosphatz R previously adjusted to pH 3.0 with
diluze phosphoric acid R; degas.

Flow rare 1.0 mL/min.

Detection Specrophotometer at 200 nm.

Ijecrion 20 pL.,

Run sime 1.3 times the retention time of amikacin.

Retention time Amilacin = about 30 min.

System surabilipy: reference solution:

— symmeny factor: maximum 1.5 for the peak due 1o
amilacing if necessary, adjust the amount of aceroniiride RI
in the mobile phase; peak splitting may be observed when
the retendon time becomes too shott;

— repeatability: maximum relative standard deviadon of
1.5 per cent after 6 injections.
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Calculate the percentage content of Ca2H,5N50, 3 mking into
account the assigned conrent of amikacin CRS.

IMPURITIES

Specified impurities A, B, F, H, I

Oviver detectable impuriries (the following substances would, if
present ar a sufficient level, be detected by one or other of
the tests in the monograph. They are limited by the general
acceptance criterion for other/unspecified impurities and/or
by the general monograph Substances for pharmaceuticat use
(2034). It is therefore not necessary to identify these
impurities for demonstration of compliance. See also 5.16.
Conrrol of impurities in substances for pharmacewtical use): G, D,
EG

HO
)
NH
HN ?
HO 0 NH
G, OH
o HO--
HG o
OH 0

H‘N‘_i_L
HT:
OH NH,

A, 4—O~(3~amino—3~deoxy—u—n-giucupyranosyl)-6—0—(6—amino—
6-deoxy-z-p-glucopyranosyl)-1-N-[(25)4-amino-2-
hydroxybutanoyi]-2-deaxy-L-streptamine,

HO.
o
o
NH;
Hal NH;
HO 0 HNT
o] cH H OH
OH HG-
HG 0
oK 0

H‘N&W‘
H
oH NHz

B. 4—O~(3-amino-3-deoxy—q—n—gtucopyranosyl)-é-O—(S-a:m'no—
§-deoxy-z-p-glucopyranosyl)- 1, 3-N-bis[(25)4-amina-2-
hydroxybueanoyl]-2-deoxy-1-strepramine,

C. 4-0-(6-amﬁ10-6-denxy—a—n-g]ucnpyrarmsyf)-ﬁ-o-IS-[[(25')-
4-amino-2-hydroxybutanoyljamino]-3-deoxy-a-n-
giucopyranosyl]-2-deoxy-p-streptamine,

HO

o
NH,
0
OH
HO-
H o

Hyl
H

HO
OH

N

0
o

O

NH,

D. &-0-(3-amino-3-deoxy-¢-p-glucopyranosyl)-4-O-
(6-amino-6~deoxy—a—n—glucupyranusy])—Z-deoxy—n-stmptanﬁne
(kanamycin),

HO

HO H °
Ly H NH,
N
HzN,\/(’l’ HO QA
a o OH 1
oK HO--
HO \
OH o N,

E. 4—0—(3-amjnu-3-deoxy—a—n-gtucnpyranosyl)-6-0—[ﬁ-[[(?.SJ—
4-amino-2-hydroxybutanoyl]amine]-6-deoxy-g-p-
glucopyranosyl]-2-deoxy-L-streptamine,

F, 6-0—(3-amino—3—ctcoxy—a-mglucopyranosyl)-&()«[6-[{2.5‘)—
4-amino-2-hydroxybutaroyl]amino-6-deoxy-u-p-
glucnpyranosyf]~1-N-[{28’)-4~amino-2-hydruxybutanoyl}-2—
deoxy-p-streptamine,

HO

OH

G. 6-O-(3-amino-3-deoxy-u-D-glucopyranosyl)4-O-
(B—amino-ﬁ-dmxyﬁ-n-glucupyranosyl)-1-N—[(2R)-4—aminc-2—
hydmxybumnoyl]—z_—denxy_-nnstreptamine,
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HO

Hght

OH

H. 6-0-(3-amino-3-deoxy-a-p-glucopyranosyl)-1-N-[(25)-4-
amino-2-hydroxybutanoyl}-4-0-(2,6-diamine-2,6-dideoxy-u-
p-glucopyranosyl}-2-deoxy-p-streprantine,

HO,C NH;
H OH

1. (28)~4-amino-2-hydroxybutanoic acid.

Pl Eur
. . % ¥ %
Amikacin Sulfate o
* *
Amikacin Sulphate Faw
(Ph. Eur, monograph 1290)
HO
H;N )S/\/NHZ
HO HN . , 2HiS0y
o] { i
QH
HO
OH
Ca:H N0 55 782 39831-55-3

Action and use
Aminoglycoside angbacterial.

Preparation
Amikacin Injection
Ph Eir
DEFINITION
6-0-(3-Amino-3-deoxy-a-p-glucopyranosyl)-4-0-(6-amino-
6-deoxy-u-p-glucopyranosyl}-1-N-{(25)-4-amino-2-
hydroxybutanoyl]-2-deoxy-p-streptamine sulfate.
Anrimicrobial substance obtained from kanamycin A.
Semi-synthetic product derived from a fermentaton producs.
Content
96,5 per cent to 102.0 per cent (dried substance).
CHARACTERS

Appearance
White or almost white powder.

Solubility

Freely soluble in water, practically insoluble in ncetone and
in ethanel (96 per cent).

IDENTIFICATION

A. Infrared absorpton spectrophotometry (2.2.29).
Comparison amikacin sulfate CRS.

B. Thin-layer chromatography {2.2.27).

_Tesr solurion Dissolve 25 mg of the substance 1o be examined
in warer R and difure 10 10 ml. with the same solvent.

Reference sohuion () Dissoive 23 mg of amikacin sulfare CRS
in warer K and dilute to 10 mL with the same solvent.
Reference sofution (b} Dissolve 5 mg of kanamycin

monosudfare CRS in 1 ml, of the test solution and dilute to
10 mL with warer K.

Plate TLC silica gel plaiz R.

Mabile phase mathylene chloride R, anunonia R, methanol R
(23:30:40 V/VIV).

Application 5 pL.

Development Over 3/4 of the plate.

Diying In zir.

Detection Spray with ninfydrin solution R1 and heat at 110 °C
for 5 min.

Systen suttabilizy: reference solution (b):

— the chromatogram shows 2 clearly separated spots.
Resules The principal spot in the chromatogram obtained with
the test solution is similar in positon, colour and size 10 the
principal spot in the chromatogram obrined with reference
solution (a).

C. It gives reaction (2} of sulfates (2.3.1).

TESTS

pH (2.2.3)

2.0 10 4.0.

Dissolve 0. g in carbon dioxide-free water R and difute 1o
10 mL with the same solvent.

Specific optical rotation (2.2.7}

4 76 10 + 84 {dried substance).

Dissolve 0.50 g in water R and diluze to 25.0 mL with the
same solvent.

Related substances

Liguid chromatography (2.2.29).

Test solurion Dissolve 33 mg of the substance to be examined

in mohile phase A and ditute 1o 50.0 mL with mobile

phase A.

Reference solurion (a) Dilute 1.0 mL of the test solution to

100.0 mL with mobile phase A. :

Reference solurion (3) Dilure 1.0 mL of reference sclution (2}

to 10.0 mL with mobile phase A.

Referance solution (¢) Dissolve 3 mg of amikacin for system

suitability CRS {containing impurities A, B, F and H) in

mobile phase A and dilute to 10 mL with mobile phase A

Reference solution (d} Dissolve 6.6 mg of anikacin

impurity I GRS in mobile phase A and dilute to 20.0 mL with

mobile phase A, Dilute 1.0 mL of the solution to 100.0 mi.

with mobile phase A,

Column:

— size; [ =0.25m, @ = 4.6 mm;

— stationary phase; end-capped ocradecylsilyl silica gel for
ehromatograghy R (3 pm);

— remperature: 40 °C,

Mobile phase:

— mobdle phase A: a mixture prepared with carbon dioxide-free
water B, containing 1.8 /L of sodtm ocranesulfonate R,
20 g/L of anhydrous sodiwm suifare R1, 1.4 per cent ViV of
retrahydrofuran R, and 3 per cent VIV of 0.2 M porassium
difrydrogen phospharz R previously adjusted o pH 3.0 with
dilute phospharic acid R; degas;

— mobile phase B: a mixrure prepared with carbon divxide-free
water B, containing 1.8 /L of sodium octanesulfonare R,
28 g/L. of anhydros sodiem sulfate RI, 1.4 per cent ViV of
setralydrofuran R, and 5 per cent VIV of 0.2 M porassium
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difydrogen phosphate R previously adjusted to pH 3.0 with
dilute phosphoric acid R; degas;

Time Mobile phase A Mobile phase B
{min) {per cent V/19 (per cent V/V)
0.3 100 0
3-380 100 - 39 29+ 70
380 - 38.1 a0 = 100
8.1 - 68 0 100

Flozy rare 1.0 mU/min.

Post-colun solution Mixture of I volume of carbonate-free
sodiwm hydroxide solution R and 24 volumes of previously
degassed carbon dioxide-free wwarer R, which is added in a

pulseless manner to the column eflyent using & 375 pl

polymeric mixing coil,

Flow rate of post-colwmn sehaion 0.3 mL/min.

Deteceion Palsed amperomerric detector or equivalent with a
geld indicator electrode, a silver-silver chlotde reference
elecrrode, and a stainless steel auxiliary electrode which is the
cell body, held at respectively + 0.05 V detection, + 0,75 V
oxidation and — 0.15 V reduction potentials, with pulse
durations according 1o the instrament used,
Injection 20 pL.
Identificarion of impuriries Use the chromatogram supplied
with amihacin for sysiem sufzability CRS and the
chromatogram obtained with reference solution (c) to identify
the peaks due to imparities A, B, F and H; vse the
chromatogram obtained with reference solution d) to
identify the peak due to impurity T,
Relative rerention With reference to amikacin (retention
time = about 28 min): impurity I = abour 0.13;
impurity F = about 0.92; impurity B = about 0.95;
impurity A = abou: 1.62; impurity H = abour 1.95.
System suttabifity: reference solution {c):
— peak-wp-valley ratio: minimum 5, where H, = heighr sbove
the baseline of the peak due to impurity B and
H, = height above the baseline of the lowest poinz of the
curve separaeing this peak from the peak due to amikacin;
if necessary, adjust the volume of terrahydrofiran in the
maobile phase.
Calculation of percentage contents:
— for impurity 1, use the concenrration of impurity { in
reference solution (d);
— for impurities other than I, use the concentration of
amikacin sulfate in reference solution (a).
Limits:
~ impurities A, B, F, H, F for each impurity, maxirnum
0.5 per cent;
— any other impurizy: for each impuriey, maximum
0.5 per cent;
— rotal: maximuem 1.5 per cenr;
~— reporting threshold: 0.1 per cent,

Sulfate

23.3 per cent to 25.8 per eent (dried substance).

Dissolve 0.250 gin 100 mL of warer R and adjust the
solution to pH 11 using concensrarzd ammenia R.

Add 10.0 mL of 0.1 M barium chlsride and abour 0.5 mg of
phrhalein purple R, Tircate with 0.1 M sodium ederase adding
50 ml. of ethanol (96 per cont) R when the colour of the
solution begins to change and continue the riration undil the
viclet-blue colour disuppears.

1 ml of 0.2 M barium chloride is equivalen: to 9.606 mg of
sulfate (SOy).

Loss on drying (2.2.32)

Maximum 13.0 per cent, determined on 0.500 g by dryving in
an oven at 105 °C at a pressure not exceeding 0.7 kPa for
3h

Pyrogens (2.6.8)

If intended for use in the manufacture of parenteral
preparations without a further appropriate procedure for the
removal of pyrogens, it complies with the test for pyrogens.
Injece per kilogram of the rabbit’s mass 5 mL of a solution
containing 25 mg of the substance to be examined in wazer
Jor injections R.

ASSAY

Liquid chromatography (2.2.29).

Test solurion Dissolve 50.0 tng of the substance to he

examined in the mobile phase and dilute to 10.0 mL with

the mobile phase.

Reference solution Dissolve 50.0 mg of amikacin sulfaie CRS in

the mobile phase and dilute to 10.0 mL with the mobile

phase,

Colunn:

— sz [ = 0.25 m, @ = 4.6 mm;

— Stationary phase: end-capped octadecylsityl sifica gel for
chromatography R (5 um);

~— temperature; 40 °C.

Mobile phase A mixcure prepared with carbon dioxide-free

water R, containing 1.8 g/l of soditm octanesulionate R,

20 g/L of anhydrons soditon sulfare R1, 5.8 per cent MV of

acetondirilz R1, and 5 per cent ViV of 0.2 M potassitig

dihtydrogen phosphaze R previously adjusted to pH 3.0 with
diute phosphoric acid R; degas,

Flow rare 1.0 mL/min.

Dezecrion Spectophotomerer ar 200 nm.

Injection 20 pL.,

Run time 1.3 times the rerention time of amikacin,

Retention rime Amikacin = about 30 min.

Systent suszabiliyy: reference solurion:

—~ symunenry facror: maximum 1.5 for the peak due to
amikacin; if necessary, adjust the amount of aceronizle K1
in the mobile phase; peak splitting may be observed when
the retention time becomes too short;

- repeatabifity: maximum relative standard deviation of
1.5 per cent after 6 injectons.

Calculate the percentage content of CaaHsN501, 8, taking

into account the assigned content of amikaciy sulfate CRS.

STORAGE
If the substance is sterile, store in a sterile, airtght, tamper-
proof container,

IMPURITIES

Specified impurities A, B, F, H, 1

Other detectable impurities (the following substances would, if
present at a sufficient level, be detecred by ene or other of
the tests in the monograph. They are limited by the general
acceprance criterion for other/unspecified impurities and/or
by the general monograph Substances for pharmaceutica) use
(2034). It is therefore not necessary to identify these
impurides for demonstration of compliance. See also 5. 70,
Conmol of impurities in substances for Phammaceutical usé): G, D,
E, G
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HO
HO H °
N NH,
N
HzN/\/‘k[( HO o, |
0 ] OH .
oH HO

HO )

OH o NH,

E. 4-0-(3-amino-3-deoxy-u-D-glucopyranosyl)-6-0-[6-[[(25)-

HO
0
Mo HH,
HO 0
o OH
OH HO--
HO
OH o
4-amino-2-hydroxybutanoyljamino]-6-deoxy-a-o-

A 4—0—(3—amino-3-deoxy-a—n—glucopyrannsyl?-é-o-(ﬁ-amino- glucopyranosyl]-2-deoxy-L-streptamine,
6-deoxy-a-p-glucopyranosyl)-1-N-[(25}-4-amine-2-
hydroxyburanoyl]-2-deoxy-L-streptamine,

2015

NH;

HO
Ho H ©
L M NH,

HzN/\/S( HO o

o o oH

OoH HQO--

HO

cH o

F. 6-0-{3-amino-3-deoxy-u-p-glucopyranasyl}-4-O-[6-[(25)-
4-amino-2-hydroxybutanoyl] amino-6-deoxy-u-p-
glucopyranosyl]-1-N-[(28)-4-amino-2-hydroxyburanoyl]-2-
deoxy-p-streptamine,

B. 4-0-(3-amino-3-deoxy-x-p-glicopyranasyl)-6-0-(6-amino-
6-deoxy-u-p-glucopyranosyl)-1,3-N-bis[(25)-4-amino-2-

hydroxybutanoyl]-2-decxy-L-streptamine, HO .
0
0O HO NH, ©
MO (H NH Q CH ¥ H OH
" Ho K ] HO%JEN-
HO "
o o NH, G. 6-0-~{3-amino-3-deoxy-z-o-glucopyranosyl)-4-0-

(6-amino-6-deoxy-a-p-glucopyranosyl)-1-N-[(2R)-4-amino-2- o
hydroxybutanoyl}-2-deoxy-p-streptamine,

HO
D
F NH, a
HN
HO Q
o] OH
OH HO--
HO
NH, 0
H. 6-0-(3-amino-3-deoxy--p-glucopyranosyl}-1-N-[(28)-4-

araino-2-hydroxybutanoyl]4-0-(2,6-diamina-2,8-dideoxy-«-
p-glucopyranosyl)-2-decxy-p-sweptamine,

C. 4-0-(6-amino-6-deoxy-a-p-glucopyranosyl)-6-0-[3-[[(25)-
4-arino-2-hydroxybutanoyl]amino]-3-deoxy-a-D-
glucopyranosyl]-2-deoxy-p-strepramine,

NH,

D. 6-0-(3-amino-~3-deoxy-2-p-glucopyranosyl)-4-O-
{6-amino-6-deoxy-u-p-glucopyranosyl)-2-deoxy-n-streptamine : -
HO,C NH;

{kanamycin), ‘
H OH

1. (28)4-amino-2-hydroxyburanoic acid.
Fh For
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Amiloride Hydrochloride by
(Ph. Ewr. monograph 0651) T

0O NH
c R JL
I HT WM HCL 2H;0
=
HaN™ N Tl

CoH,CI:N,0,2H,0

% g 3

3021 17440-83-4

Action and use
Sodium channel blocker; potassium-sparing diuretic,

Preparations
Amiloride Tablets

Co-amilofruse Tabless
Co-amilozide Oral Solution
Co-amilazide Tablets

Fli Ewr
DEFINITION
3,5-Diamino—N—carbamimidoyl-ﬁ-ch!oropyrazine—z-
carboxamide hydrochloride dihydrare.

Content

98.0 per cent 10 101.0 per cent (anhydrous substance),
CHARACTERS

Appearance

FPale yellow or greenish-yellow powder.

Solubility

Slightly soluble in water and in anhydrous ethanol,
IDENTIFICATION

First identification A, D,

Second identification B, C, D

A. Infrared absorption spectrophotometry (2.2.24).
Comparison amiloride hydrochloride CRS,

B. Thin-layer chromatography (2. 2.27.

Test solurion Dissolve 40 mg of the substance 1o be examined
in methanol R and dilute to 10 mL with the same salvent,
Reference solution Dissoive 40 mg of amiloride

Aydrochloride CRS in methanol R and dilute to 10 mL with the
same solvent,

Plare TLC silica gel plare R,

Mobilz phase dilurs anmmonia R1, wazer R, dioxan R

(6:6:88 V/VIV); freshly prepared misure,

Application 5 pL.

Develgpment Over 2/3 of the plate.

Drying In air,

Detection Examine in ultravioler light ar 365 nm.

Resuls The principal spot in the chrormatogram obrained with
the test solution is similar in position, fluorescence and size
1o the principal spot in the chromatogram obtained with the
reference soludon,

C. Dissolve about 10 mg in 10 mL of wazer R. Add 10 mL
of a 200 /L solution of cetrfmide R, 0.25 mL of dilue sodiym
hydroxide solusion R und 1 mL of bromine water R, A greenish-
yellow colour is produced. Add 2 mL of difure hydrochloric
acid R. The solurion becomes deep yellow and shows blue
fluorescence in ulwaviolet light at 365 nm.

D. It gives reaction (b} of chiorides (2.3.1).

www.webofpharma.com

TESTS

Free acid

Dissolve 1.0 g in a mixture of 50 mL of methano! R and

50 mL. of warer R and tirate wich 6.7 M sodim hydroxide,
derermining the end-poin: potentiometrically (2.2.20).

Not more than 0.3 mL of 0.7 M sodium hydroxide is required
1o reach the end-point.

Related substances
Liguid chromatography (2.2.29).
Test sofurion Dissolve 20.0 mg of the substance to be
examined in & mixture of 1 volume of acetoninile R and
3 velumes of water R and dilute to 10.0 mL with the same
mixture of solvents.
Reference solution (a) Dilute 1.0 mL of the test sohution to
100.0 mL with a mixnure of 1 volume of aceronitrile R and
3 volumes of warer R.
Reference solurion (3) Dilute 1.0 mL of reference solution {a)
o 10.0 ml. with a mixtre of 1 velume of acetonizrile R and
3 volumes of warer R,
Reference solurion () Dissolve 5.0 mg of amiloride
impurity A CRS in a mixture of 1 volume of ageonitile R and
3 volumes of warer R and dilute 10 5.0 mL with the same
mixture of solvents. Dilute 1.0 mL of this solution to
100.0 mL with a mixnure of 1 volume of aceroninile R and
3 volumes of water R,
Column:
— sz =025 m, @ = 4.6 mm;
— stationary phase: ogtadecylsilyl silica gel for chramarography R
(5 pm).
Mobile phase Mix 5 volumes of wetranethylanmmanium hydroxide
solution R, 250 volumes of aceronimrile R and 745 volumes of
warer R; adjust to pH 7.0 with 2 mixture of 1 volume of
Phosphoric acid R and 9 volumes of water R, Adjust the
concentration of acetonitrile in the mobile phase so that the
retention time of impurity A is 5-6 min (an incresse in the
concentration of acetonitrile results in a shorter retention
time). Adjust the concentration of terramethylammonium
hydroxide and of phosphoric acid keeping the pH at 7.0 so
that the retention time of amiloride is 9-12 min {an increase
in the concentration results in a shorter retention time for
amiloride).
Flow rate 1 mL/min.
Detecrion Spectrophotometer 2t 254 nm.
Irfection 20 pL.
Ruwi time 5 times the retenrion time of amiloride,
Systenn sufrability: reference solution (b):
— signal-to-nofse ratio: minimum 5.0 for the peak due 10
amiloride.
Limirs:
~— wipecified impurittes: for each impurity, not more than
0.2 times the ares of the peak due to impurity A in the
chromatogram obtained with reference solution (c)
(0.10 per cent); L
— total: not more thar: the area of the peak due to .
impurity A in the chromatogram obtained with reference :
solution (c} (0.5 per cent);
- disregard limir: 0.1 times the area of the peak due 10
irmpurity A in the chromatogram obtained with reference
solurion (c) (0.05 per cenr).
Water (2.5.12)
11.0 per cept to 13.0 per cent, determined on 0,200 -
Sulfated ash (2.4.14)
Maximum 0.1 per cent, determined on 1.0 2.
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ASSAY

Dissolve 0,200 g in a mixture of 5.0 mL of 0.07 A
hydrachloric acid and 50 mL. of ethano! (96 per cent) R. Carry
ol a potentiometric titradon (2.2.20), using ¢. 7 M sodium
Iydroxide. Read the volume added berween the 2 points of
inflexion.

1 mL of 0.1 M sodium hydroxide is equivalent to 26,61 mg
of CGHgClzN';IO.

STORAGE

Protected from lighe,

IMPURITIES

Other deteciable inpurities (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monegraph. They are limited by the general
acceptance criterion for etherfunspecified impurities and/or
by the general monograph Substances for pharmaceutical use
(2034). It is therefore not necessary to identify these
impurities for demonstration of complisnce. See also 5.10.
Conerol of impurities in substances for pharmaceurical use): A.

o
Gl N CHy
= 0
I
Hae” TNT THH,

A, methyl 3,5-diamino-6-chloropyrazine-2-carboxylate.
Ph Eur

*H
*

Aminobenzoic Acid
(4-Aminobenzoic Acid, Ph Eur monograph 1687}

i LCO:H
Hab

1371

*
* o

o oxk

C.H,NO, 150-13-0

Action and use
Skin protectve.

Ph Eir
DEFINITION

4-Amincbenzoic acid.

Content

99,0 per cent to 101.0 per cent (anhydrous substance).

CHARACTERS
Appearance
White or slightly yellow, crystalline powder.

Solubility

Slighly soluble in water, freely soluble in alcohol. It dissolves
in dilute solutions of alkali hiydroxides.

IDENTIFICATION

First identificarion B

Second identificarion A, C

A. Melting point (2.2.14): 186 °C 1o 189 °C.

B. Infrared absorption spectrophotomerry {2.2.24).
Comparison 4-anunehenzoic acid CRS.

C. Thin-layer chromatography (2.2.27).

Test salution Dissolve 20 mg of the substance to be examined
in methans! R and dilute to 20 mL with the same solvent.

Reference solution (1) Dissolve 20 mg of 4-aminobenzoic

acid CRS in methanol R and dilute to 20 mL with the same
solvent.

Reference solurion (b} Dissolve 10 mg of 4-nitrobenzoic acid R
in 10 mL of reference solution (a).

Plare Suitzble silica gel with a fluorescent indicator having an
optimatl intensity at 254 nm as the coating substance.

Mobile phase glactal aceric acid R, hexane R, methylene
chiloride R (3:20:75 VIVIV).

Application 1 pL.

Development Qver a path of 10 cm,

Drying In air,

Detection Examine in ulraviolet light at 254 nm.

System suitability The chromatogram obtained with reference
solution (b) shows 2 clearly separated spots.

Resulss The principal spot in the chromatogram: obtained with
the test solution is similar in position and size to the principal
spot in the chromatogram obtzined with reference

solution (a).

TESTS

Appearance of solution

The solution is clear (2.2.1) and not more intensely coloured
than reference soluton Bs (2.2.2, Merhod II).

Dissolve 1.0 g in alcofof R and dilute to 20 mL with the
same solvent.

Related substances

Liguid chromatography (2.2.29).

Test solution Dissolve 25.0 mg of the substance to be

examined in the mobile phase and dilute to 100.0 mL. with

the mobile phase.

Reference sofusion Dissolve 25.0 mg of 4-nitrobenzoic acid R

and 25.0 mg of benzocaine R in methanol R and dilute to

100.0 mL with the same solvent, Dilute 1.0 mL to 500 mL.

with the mobile phase. Dilute 1.0 mL of this solution to

10.0 mL with the mobile phase,

Colwnn: )

— stz I = 0,12 m, B = 4.0 mm,

— stationary phase; octylsilyl silica gel for chromatography R
(5 pm}.

Mobile phase Mix 20 volumes of a mixture of 70 volumes of

acetonitrile R and 80 volumes of methanol R, and 80 volumes

of a solution containing 1.5 g/ of porassium dihydrogen
phosphare R and 2.5 g/l of sodium octanssudfonare R adjusted

to pH 2.2 with phaspheric acid R.

Fipw rare 1.0 mL/min.

Detectton Spectrophotometer at 270 nm,

Injection 20 pL.

Run time 11 times the retention time of 4-aminobenzoic acid.

Relative retenrion With reference 10 4-aminobenzoic acid

(retention time = about 3 min}: impurity A = about 4;

impurity B = abour 9.

Limtrs: . )

— fmpurity A: not more than the area of the corresponding
peak in the chromatogram obtained with the reference
soluton (0.2 per cenr),

— fmpurity B: not more than the area of the corresponding
peak in the chromatogram obtained with the reference
solution (0.2 per ceat),

— any other impurity: not more than 0.5 times the area of the
peak due o impurity A in the chromarogram obtained
with the reference solution (0.1 per cent),
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- iotal: not more than 2.5 times the area of the peak due tw
immpurity A in the chromatogram obtained with the
reference solution (0.5 per cent),

— disregard Iimii: 0.1 times the zrea of the peak due to
impurity A in the chromatogram obtained with the
reference solution (0.02 per cent).

Impurity C and impurity D

Gas chromatography (2. 2.28).

Internal standard solurion: Dissolve 20.0 mg of lauric acid R in

methylens chloride R and dilute to 100.0 mL with the sgmme

solvent,

Test solution Dissolve 1.000 g of the substance 1o be

examined in 10.0 mL of an 84 T soludon of sediun

hydroxide R and extract with 2 quantities, each of 10 mL, of
methylene ehloridz R. Combine and wash with 5 mL of

water R; filter through anhydrous sodium sulfate R. Wash the

filter with methylene chloridz R. Evaporate in & water-bath at

50-60 °C 1o obtain & volume of sbout 1-5 mL. Add 1.0 mL.

of the internal standard solution and dilute to 10.0 mi with

methylene chioride R.

Reference solution ¢a) Dissolve 20.0 mg of aniline B in

methylene chloride R and diluce to 100.0 mlL with the 5arme

solvent.

Reference solution (b} Dissolve 20.0 mg of p-toluidine R in

methylene chloride R and dilute to 100.0 mL with the safne

solvent.

Reference solurion (¢} Dilute 0.50 mL of reference solution (a),

0.50 mL of reference solution (b) end 10.0 mL. of the

internal standard selution ro 100.0 mL with mzthylene

ehloride R.

Colunm:

— material: fused silica,

— size: I =30 m, @ = 0.32 mm,

— stationary phase: polyfinethyl(95) phenyi(5)]siloxane R (film
thickness 0.5 ym),

Carrier gas helium for chromatography R,

Flow rate 1.0 mL/min.

Splir ratio 1:10.

Temperarure:

Time Temperature

{min} {°C}

Column 0-4 130
4-65 130 — 180

65.115 180

Injection port 280

Detector 300

Detecrion Flame ionisation.

Infecrion 2 pL; inject the test solution and reference

soluton (c).

Retenion rime Internal standard = abour 9.5 min.

Limits:

— impurity C: calculate the ratio (R) of the area of the peak
due to impurity C to the area of the peak due to the
internal standard from the chromatogram obtained with
reference solution (c); calculste the ratio of the area of the
peak due to impurity C to the area of the peak due to the
internal standard from the chromatogram obtained with
the rest solution: this ratio is not greater than &

(10 ppmy,

— impurity D: caleulate the rato (R of the area of the peak
due to impurity D to the ares of the peak due 1o the
internal standard from the chromatopram obrained with
reference solution (c); calculate the rario of the ares of the
peak due to impurity D to the area of the peak due 1o the
internal standard from the chromatogram obtained with
the test solution: this ratio is not greater than R
{10 ppmy).

Iron (2,4.9)

Maximum 40 ppm.

Dissolve 0.250 g in 3 mL of afcoha! R and dilute to 10.0 mL

with ewater R.

Heavy metals (2.4.8)

Maximum 20 ppm.

1.0 g complies with test C. Prepare the reference solution

using 2 mL of lead standard solution (10 pen P) R,

Water (2.5,12)

Maximum 0.2 per cent, determined on 1.00 g

Sulfated ash (2.4.14)
Maximum 0.1 per cent, determined on 1.0 g

ASSAY

Dissolve 0.100 g with heating in 50 mL of carbon dinxidefree
water R, Titcate with 0.1 M sodivem hydroxide determining the
end-point porentiometricatly (2. 2. 20).

1 mL of 0.1 M soditm hydroxide is equivalent to 13.71 mg of
C7H;NOQ,.

STORAGE

Protected from light,

IMPURITIES

L

A. R = CO,H, R' = NO,: 4-nitrobenzoic acid,

B. R = CO-0-C;H;, R' = NHa: ethyl 4-nminobenzoate
(benzocaine),

C.R = H, R’ = NH;: aniline,

D. R = CHjy, R' = NH,: 4-methylaniline {p-toluidine).

Ph Eur
I y . *
Aminocaproic Acid rox
* *
(Ph Eur monograph 0874) Fak
HaN o~ COsH
CeH3NO, 1312 60-32-2
Action and use
Angifibrinolytic,
PhEur
DEFINITION

Aminocaproic acid contains not Jess than 98.5 per cent and
not more than the equivalent of 101.0 per cent of
6-aminohexanoic acid, calculated with reference to the dried
substance.
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CHARACTERS
A white or almost white, crystalline powder or colourless
crystals, freely soluble in water, slightly soluble in alcohol.

It melis at about 205 °C with decomposition.

IDENTIFICATION

First identification A.

Second identificarion B, G, D,

A. Examine by infrared absorption spectrophotomerry
(2.2.24), comparing with the spectrum obtained with
aminocaproic acid CRS. Examine the substances prepared as
discs.

B. Examine the chromatograms obtained in the test for
ninhydrin-positive substances. The principal spot in the
chromarogram obiained with the test solution (b) is similar in
position, colour and size to the principal spot in the
chromarogram obrtained with reference solution (a).

C. Dissolve 0.5 g in 4 mL of & mixture of egual volumes of
dituse Indrochloric acid R and warer R. Evaporate to dryness by
heating on ‘@ water-bath. Dry the residue in a desiccator,
Dissolve the residue in about 2 mL of boiling ethanal R.
Allow 10 cool and maintain at 4 °C to 8 °C for 3 h. Filter
under reduced pressure. The residue washed with abowt

10 ml of acetone R and dried at 60 °C for 30 min, melts
(2.2.14) at 131 °C ro 133 °C.

D. Dissolve about 5 mg in 0.5 mL. of distilled water R,

Add 3 mL of dimethylformanide R and 2 mL of ascorbic acid
sohaion R. Heat on a water-bath. An orange colour develops.

TESTS

Solution S

Dissoive 10.0 g in carbon divxidefree warer R and dilute to
50.0 mL with the same solvent.

Appearance of solution

Solution S is colourless (2.2, 2, Methed IF) and remains clear
(2.2.1) on standing for 24 h.

PH (223

The pH of solution S is 7.5 10 8.0

Absorbance (2.2.25)

A. The absorbance of solution S at 287 nm is not mose
than 0.10 and ar 450 nm is not more than 0,03,

B. Place 2.0 g in an even layer in a shallow dish 9 cm in
diameter, cover and allow to stand at 98 °C to 102 °C for
72 h. Dissolve in mwarer R and dilute to 10.0 mL with the
same solvent. The absorbance of the solution at 287 nm is
not more than 0.15 and at 430 nm is not eore than 0.03.

Ninhydrin-positive substances

Examine by thin-layer chromatography (2.2.27), using a
suitable silica gel as the coarng substance.

Test solution (a) Dissolve 0.10 g of the substance to be
examined in water R and dilute 1o 10 mL with the same
solvent,

Test solution (b) Dilute I mL of test solution (a) to 50 mE
with water R,

Reference solutien (a) Dissolve 10 mg of aminocaproic

acid GRS in water R and dilute to 50 mL with the same
salvent,

Reference solurion (b) Dilute 5 ml. of test solution {b) w0

20 mL with water R.

Reference solurion () Dissolve 10 mg of aminocaproic acid CRS
and 10 mg of leucine CRS in water R and dilute to 25 mlL
with the same solvent,

Apply separately to the plate 5 L. of each soluton. Allow the
plate 1o dry in air. Develop aver a path of 15 em using a

mixeure of 20 volumes of glacial acstic acid R, 20 volumes of
water R and 60 volumes of butanol R. Dry-the plate in a
current of warm air. Spray with sfnhydrin solution R and heat
ar 100 °C to 105 °C for 15 min. Any spot in the
chromarogram obtained with the test solusion (a), apart from
the principal spot, is not more intense than the spot in the
chromatogram obrained with reference solution (b)

(0.5 per cent). The test is not valid unless the chromatogram
obiained with reference solution {c) shows twa clearly
separated principal spots.

Heavy metals (2.4.8)

12 ml., of solution S complies with test A for heavy metals
{10 ppm). Prepare the reference solution using kad srandard
solution (2 ppmr Pb) R.

L.oss on drying (2.2.32)

Not more than 0.5 per cent, determined on 1.000 g by
drying in an oven ar 105 °C,

Sulfated ash (24149

Not more than 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.100 g in 20 mL of anhydreus acetic acid R. Using
0.1 mL of crystal wioler solution R as indicator, titrate with
0.1 M perchioric acid until the colour changes from bluish-
violet to bluish-green.

1 mL of 0.1 M perchloric acid is equivalent 1o 13.12 mg of
CeH 3NO,.

Fh Eur
f e LR
Aminoglutethimide r o
*,
(Ph. Eur. menograph 1291) Foak
H
0 N a
%NHI and enanliomer
/
H,C
Cy5H;eN=0- 232.3 125-84.8

Action and use
Inhibitor of adrenal corticosteroid synthesis; used in chemical
adrenalectomy.

Preparation
Aminoglutethimide Tablets

Fi Eur
DEFINITION
(3RS)-3-(4-Aminophenyl)-3-ethylpiperidine-2,6-dione.
Content

98.0 per cent to 101.5 per cent (dried substance).
CHARACTERS

Appearance

White or slightly yellow, crystalline powder.

Solubility

Pracrically insoluble in water, freely soluble in acetone,
soluble in methanol.

IDENTIFICATION

First idenrificarion B

Second identification A, C

A. Melting point (2.2.14): 150 °C w 154 °C.
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B. Infrared absorption spectrophotormetry (2. 2.24),
Comparison aminoglurethintids GRS.
C. Thin-layer chromatography {2, 2.27).
Tese solurion Dissolve 25 mg of the substance to be examined
in acetone R and dilute to 5 mL with the same solvent,
Reference solution (a) Dissolve 25 mg of
aniinoglutethimide GRS in acerone R and diluze to 5 mL with
the same solvent.
Reference solution (B) Dissolve 25 mg of
aminoghttechimide CRS and 25 mg of glurethimide CRS in
acetonz R and dilute to 5 mL with the same solvent,
Plare TLG sifica gel Fas, plare R.
Mabile phase glacial aceric acid R, methanol R, ethyl acerare R
(0.5:15:85 V1.
Application 5 L,
Development Over 3/4 of the plate,
Diying In air,
Detecrion Examine in ultraviolet light ar 254 nm,
Systent suitabiliry: reference solution {b):
~ the chromatogram shows 2 clearly separed spots.
Results The principal spot in the chromatogram obtained with
the test solution is similar in posidon and size to the principal
spot in the chromarogram obrained with reference
solution (a).
TESTS
Solution §
Dissolve 1.0 g in merhanol R and dilute to 20.0 mL with the
same solvent.
Appearance of solution
Solution S is clear (2.2,7) and not more intensely coloured
than reference solution Y7 (2.2.2, Method IN).
Optical rotatien (2.2,7;
—0.10° 10 + 0.10", determined on solution §.
Related substances
Liquid chromatography (2.2.29).
Solvent mixture methanol R, acerate buffer sohation pH 5.0 R
{50:30 V/V).
Test solurion Dissolve 0.100 g of the substarnice to be
exzmitted in the solvent mixrare and dilute to 50,0 mL with
the solvent mivrure.
Reference solution (a) Dissolve 5.0 mg of aminoglutathimide
impurity A GRS in the solvent mixmure and dilute 1o 25.0 mL
with the solvent mixture.
Reference solution (B) Dilute 1.0 mL of zeference solution (a)
to 10.0 mL with the selvenr mixture.
Reference solurion (¢) Dilute 1.0 mL of the rest solution to
100.0 mlL with the solvent mixture.
Reference solution (d) Dilute 1.0 mL, of the test solution to
10.0 mi with reference soluton {a).
Colunmn:
—size l=0.15m,8 =39 JasioiH
— Statonary phase: octadecylsibl silica gel far chromarography R
(4 pm);
— temperarure: 40 °C,
Mobule phase Mix 27 volumes of methano! R and 73 volumes
of acetare buffer solution pH 5.0 R,
Flow rate 1.3 mL/min,
Derecion Spectrophotometer at 240 nm.
Irtjection 10 pl. of the test solution and reference
solutions (b}, (c} and (d).

Run rime 4 times the retention time of aminoglurethimide,
Identification of tmpurities Use the chromatogram cohiained
with reference solutdon (b} to identify the peak due 1o
impurity A,

Relative retention With reference ro aminoglutethimide

{retention time = abaut & min): impurity A = abour 1.3,

Systen suitabilizy Reference solution (d):

— resolurion: minimum 2.0 berween the peaks due
aminogiurethimide and impurity A,

Limits:

— fmpurity A: not more than twice the arez of the principal
peak in the chromatogram obtained with reference
solution (b} (2.0 per cenr);

~— unspecified impurities: for each impurity, not more than
0.1 times the area of the principal peak in the
chromatogram obtained with reference solution (c)
(.10 per cent);

— swum of fmpurities other than A: not more than the area of
the principal peak in the chromatogram obtained with
reference solution (c) (1.0 per cent);

— soral: maximum 2.0 per cent for the sum of the contents
of all impurities;

— disregard Hmiz: 0.05 times the area of the principal peak in
the chromatogram obzsined with reference solution ()
(0.05 per cent).

impurity D

Liquid chromatography (2.2.29), Carry out the test procected

Jrom Ight. Use shaking; not senication or heat, to dissalve the

reference substance and the substance t be exanined.

Test soittion Dissolve 0.100 g of the substance to be

examined in dimethyl sulfoxide R and dilute ro 100.0 ml. with

the same selvent.

Reference selurfon Dissolve 3.0 mg of aminoglutethintide

impuriey D CRS in dimethyl sulfoxide R and dilute to

100.0 mL with the same solvent, Ditute 1.0 mL of this

soludon to 100.0 mL with dinerhyl stlfoxide R.

Column:

~ sz {=0,12m, 0 = 4 mm;

— starionary phase: octadecylsity! silica gel Jor clromarography R
(5 um).

Mobile phase Dissolve 0.285 g of sodium edetate R in warer R,

add 7.5 ml. of dilute aeeric acid R and 50 mL of 0.1 M

potassium hydroxide and dilute to 1000 mL with water R;

adjust to pH 5.0 with glacial aceric acid E; mix 350 mL of

this solution with 650 mL of methand! R,

Flow rate 1.0 mL/min,

Derection Spectrophorometer ar 328 m.

Trjecrion 10 p1.

Swstenr suteability Test solution:

— number of theoretizal plates: minimum 3300, calculated for
the principal peak;

— mass distibution rario: 2.0 to 5.0 for the principal peak;

— syrmmenry factor. maximum 1.2 for the principat peak.

Limiz;

~— impurty D: not more than the area of the principal peak
in the chromatogram obtained with the reference soluticn
(300 ppm).

Sulfates (2.4.13)

Maximum 500 ppm,

Dilure 6 ml, of solution S to 15 mL with distilled warer R.

Heavy metals (2.4.8)
Maximum 10 ppm,
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Dissolve 2.0 g in 15 mL of acetone R and dilute to 20 mL
with eearer R, 12 mL of the soluton complies with test B.
Prepare the reference solution using lead standard solution
{1 ppm Ph) obrained by diluting lead stendard solution
(100 ppm Pb) R with a mixture of 5 ml. of water R and

15 mL of acetone R.

Loss on drying (2.2.32)
Maximum 0.5 per cent, determined on 1,000 g by drying in
an oven at 105 °C,

Sulfated ash (2.4.14)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.180 g in 50 mL of anhydrous acetic acid R and
titrate with 0.1 M perchleric acid, determining the end-point
potentiomerrically (2, 2.20).

1 mL of 8.1 M perchioric acid is equivalent to 23.23 mg

of CE3H]5N202.

IMPURITIES

Specified fmpurities &, D.

Other detectable fmpurities {the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph. They are limited by the general
acceptance criterion for other/unspecified impurities and/or
by the general monograph Substances for pharmaceutical use
(2034). It is therefore not necessary to identify these
impurities for demonstration of compliance. See also 5.70.
Control of mpurities in substances for pharmaceutical use): B, C,

H
0. _N._ .0 R3
%Rd and enantiomer
/
Hatl

A. R3 = NH;, R4 = H: (3RS8)-3-(3-aminophenyl)-3-
ethylpiperidine-2,6-dione (3-aminogiurethimide),

B. R3 = NO,, R4 = H: (3RS)-3-ethyl-3-
{3-nirrophenyl)piperidine-2,6-dione,

C. R3 = H, R4 = NO,: (3RS)-3-ethyl-3-
{4-nirophenyl)piperidine-2,6-dione,

o HN__o
H
0., _N_ 0

. N

L)
N .

HaC

CH]

D. 3,3'-{diazenediylbis(4, 1-phenylene)]bis{3-ethylpiperidine-
2,6-dione) (azoglutethimide),
Pl B
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Aminophylline o
*,
(Theophyliine-gthylenediaming, anhydrous, *ak
Ph Eur monograph 0300)
0
HiCs J\, N
w0
07N M
CHs .
C16HzN 004 420.4 317-34-0

Action and use
Non-selective phosphiodiesterase inhibitor; wresmment of
reversible airways obstruczion.

Preparations

Aminophylline Injection

Aminophylline Tablets

Prolonged-release Aminophylline Tableis

Ph Eur

DEFINITION

Content

— theophylline (C7HgN,O2; 180.2): 84.0 per cent to
87.4 per cent (anhydrous substance);

— ethylenediamine {C,HgNy; 60.1): 13.5 per cent to
15.0 per cent (anhydrous substance).

CHARACTERS . _ N
Appearance o
White or slightly yellowish powder, sometimes granular,
hygroscopic.

Solubility

Freely soluble in water (the solution becomes cloudy through
absorption of carbon dioxide), practically insoluble in
anbydrous ethanol. '

IDENTIFICATION

First identification B, C, E.

Second identification 4, G, D, E, F.

Dissolve 1.0 g in 10 mL of warer R and add 2 mL of difure
hydrochloric acid R dropwise with shaking. Filter. Use the
precipitate for identification tests A, B, ID and ¥ and the
filtrate for identification test C.

A. Melting point (2.2.14): 270 °C to 274 °C, determined
after washing the precipitate with wwazer R and drying at
105 °C.

B. Infrared absorption spectrophotomerry (2.2.24).
Preparation Precipitate, washed with water R znd dried at
105 °C.,

Cemparison theoplylline CRS.

C. To the fltrate add 0.2 ml. of benzoy! chloridz R, make
alkaline with difute sodium hydroxide solution R and shake
vigorously, Filter the precipitate, wash with 10 mL of
water R, dissolve in 5 mL of hot ethano! (96 per cent) R and
add 5 ml. of warer R. A precipitaze is formed, which, when
washed and dried at 105 °C, melts (2.2, 14) at 248 °C o
252 °C.

D. Heat about 10 mg of the precipitate with 1.0 mL of a
360 g/L solution of perassium hydroxide R in a water-baih at
90 °C for 3 min, then add 1.0 mL of diazorised sulfaniic acid
solurion R. A red colour slowly develops. Carry out a blank
test.
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E. Water (see Tests).
F, The precipitate gives the reaction of xanthines (2.3.1n.

TESTS

Appearance of solution

"The solurion is not more opalescent than reference
suspension II (2.2, 1) and nor more intensely coloured than
reference solution GY (2.2.2, Method .

Dissalve 0.5 g with gentle warming in 10 mL of carbon
dioxidefree warer R,

Related substances

Liquid chromategraphy (2.2.29).

Test solurion Dissalve 47 mg of the substance to be examined

in the mobile phase and dilute to 20.0 mL with the mobile

phase,

Reference solution {2) Dilute 1.0 mL of the test solution to

100.0 mL with the mobile phase, Dilute 1.0 mL of this

solution to 10.0 mL. with the mabile phase,

Referénce solution (b) Dissolve 10 mg of theobromine R

(impurity G) in the mobile phase, add 5 mL of the test

solution and dilute to 100 mL with the mobile phase. Dilute

5 mL of this solution to 50 mL, with the mobile phase,

Colunmn;

—sizel=025m, @ =4 mm;

— stazionary phase: octadecylsilvl silica pel for chromatagraphy R
{7 pm).

Mobile phass Mix 7 volumes of acetonimile Jor

chromatography R and 93 volumes of a 1,36 g/LL solution of

sodium aczrate R containing 0,50 per cent VY of glactal aceric

acid R,

Flozw rarz 2.0 mL/min.

Detecrion Spectrophotometer at 272 nrm.

Injecrion 20 pL.

Run time 3.5 times the retention rime of theophylline,

Relative retention With reference o theophylline (retentien

time = about 6 min): impurity G = about 0.6,

Systenm: suttabiliry: reference solution (b):

— resolution: minimum 2.0 berween the peaks due o
impurity G and theophylline.

Linis:

~ unspectfied impurities: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference sohition {a) (0.10 per cens);

— toral: not more than the areas of the principal pesk in the
chromatogram obtained with reference solution (a)

(0.1 per cent);

— disregard limir; 0.5 times the area of the principal peak in
the chromatogram obtained with reference solution (a)
(0.05 per cent).

Heavy metals (2.4.8)

Maximum 20 ppm.

Solvent water R,

0.300 g complies with test H. Prepare the reference solution

using ! mkb. of lead standard solution (10 pom Pb} R.

The substance precipitates after addition of buffer solurion

pH 3.5 R. Dilute 10 100 mL with warer R; the substance

re-dissolves completely.

Water (2.5.12)

Maximum 1.5 per cent, determined on 0.50 g

Sulfated ash (2.4.14)

Maximum 0.1 per cent, determined on 1.0 g

ASSAY

Ethylenediamine i

Dissolve 0.250 g in 30 mL of warer R, Add 0.1 mL of
bramocresol green solurion R, Titeate with 0.7 M hydrochloric
acid until a green colour is obtained.

L mL of 0.7 M hydrochioric acid is equivalent 1o 3.005 mg of
CaHgN,.

Theophyliine

Hear 0.200 g to constant mass in an oven at 135 "C.
Dissalve the residue with heating in 100 mL of warer R,
allow to cool, add 20 mL of 0.7 A sifver nitrare and shake,
Add 1 mL of bromorhymal blue solution R1. Titrate with 6.1 M
sodiwm hydraxide,

I'mL of 6.1 M sodiren hydroxide is equivalent to 18.02 mg of
C7HgN,O,.

STORAGE
In an airtight container, protected from light.

IMPURITIES

Other detectable fmpuritizs (the following substanees would, if
present at & sufficient level, be detecred by one or other of
the tests in the monograph. They are lmited by the general
acceptance criterion for other/unspecified impurities and/or
by the general monograph Substances for pharmaceutical use
(2034). It is therefore nor necessary o identify these
impurities for demonstration of compliance. See also 5.10,
Conwrol of dmpurities in substances for Dharmaceutical use): A, B,
CDEFG

0 CH,
MJc:,N a
PN,
0% N N
CHy

A. 1,3,7-trimethyl-3,7-dihydro-1 H-purine-2,6-dione
(caffeine),

o
q
HN
o;\n ! N/>
CHy

B. 3-methyl-3,7-dihydro-1 H-purine-2,6-dicne,

C. N-(6-amino-1,3-dimethyl-2,4-dioxe-1,2,3,4-
tewrahydropyrimidin-S-yl)formamide,

C
HiC N
N
“JI )
[
Hf:l H
CH,

D. N~meshyl-5—(medlylamino)-!H—iznidazo!e—4~carboxamide,
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Q
HC. H
A =
N
(8] f?! H
CHgy
E. 1,3-dimethyl-7,9-dihydro-1 H-purine-2,6,8(3H)-trione,
0
Ko, J ou
A A
o "N N
CH,

F. 7-(2-hydroxyethyl)-I,3-dimethyl-3,7-dihydro-1 A-purine-
2,6-dione (etofylline),

0 cHy
N
HN
;\)6'[ )
07 "N N
CH,

G. 3,7-dimethyl-3,7-dihydro-1 H-purine-2,6-dione
(theobromine).

Fh Eur
. N * o
Aminophyiline Hydrate ol
K
(Theophylline-ethylenedianiine Hydrate, *ak
Ph Eur nionograph 0301)
o]
G 1
N NHa | )\ | ) xHLO
o7 N7 N
' ChHy .
Cyt N0y, xH,0 420.4 72487-55-9

{anthydrous substance)

Actien and use

Non-selective phosphodiesterase inhibitor; reatment of
reversible airways obstruction.

Preparation

Aminophyline Injection

Aminophylline Tablets

Prolonged-release Aminopylline Tablets

PhEwr

DEFINITION

Content

~ theophyliine (C;HgNOa; 180.2): 84.0 per cent to
87.4 per cent {anhydrous substance);

— ethylenediamine (CaHgN»; 60.1): 13.5 per cent to
15.0 per cent (anhydrous substance).

CHARACTERS

Appearance

White or slightly yellowish powder, sometimes granular.
Solubiliry

Freely soluble in water {the solution becomes cloudy through
abserption of carbon dioxide), practically inscluble in
anthydrous ethanol.

IDENTIFICATION

First {demtification B, G, E.

Second identificarion A, G, D, E, F.

Dissolve 1.0 g in 10 mL of warter R and add 2 mL of diluze
hydrochlpric acid R dropwise with shaking. Filter. Use the
precipitate for idensification ests A, B, D and F and the
filerate for identification test C.

A. Melting point (2.2.14): 270 °C 10 274 °C, determined
after washing the precipitate with warer R and drying at
105 °C.

B. Infrared absorption spectrophotometry (2.2,24),
Prepararion Precipitate, washed with warer R and dried at
105 °C.

Comparison theaphylline CRS.

C. To the filtrate add 0.2 mL of benzoy! chiloride R, make
alkaline with difuee soditm hydroxide sofution R and shake
vigorously. Filter the precipitate, wash with 10 mL of
warer R, dissolve in 5 mL of hot ethanol (96 per ceny) R and
add 5 mL of water R. A precipitate {5 formed, which, when
washed and dried at 105 °C, melis (2.2.14) ar 248 °C wo
253 °C.

D. Heat abour 10 mg of the precipitate with 1.0 mL of a
360 g/L solution of porassiton hydroxide R in a water-bath at
90 °C for 3 min, then add 1.0 mL of diazotised sulfanilic acdd
sofution K. A red colour slowly develops. Carry out a blank
151,

E. Water (see Tests).

F. The precipitate gives the reaction of xanthines (2.3. 1),

TESTS .

Appearance of solution

The solution is not more opalescent than reference
suspensien I (2.2.1) and not more intensely coloured than
reference solution GY (2.2.2, Method 15

Diissolve 0.5 g with gentle warming in 10 mL of carbon
dioxide-free water R.

Related substances :

Liquid chromatography (2.2.29).

Test solution Dissolve 50 mg of the substance to be examined

inn the mobile phase and dilute to 20.0 mL with the mobile

phase,

Reference solurion (g) Dilute 1.0 mL of the test solution to

100.0 mL with the mobile phase. Dilute 1.0 mL of this

soludon to 10.0 ml, with the mobile phase.

Reference solurion (b) Dissolve 10 mg of theobrontine R

(impurity G) in the mobile phase, add 3 mL of the test

solution and dilute to 100 mL with the mobile phase. Dilute

5 mL of this solution to 30 mL with the mobile phase.

Column:

—sizer [=025m 0 =4mm; -~

— stationary phase: octadecylsibyl silica gel for chromatography R
(7 pm).

Mebile phase Mix T volumes of acetenirile for

chromarography R and 93 volumes of a 1.36 g/1. solution of

sodium acerate R conteining 0.50 per cent ViV of glacial acenic

acid R,

Flow ratz 2.0 mL/min.

Detection Spectrophotometer at 272 am.

Injecrion 20 ul..

Run time 3.5 times the retendon tme of theophylline.

Relatine retenvion With reference to theophylline (retendon
time = about 6 min): impurity G = abour 0.6.
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System suttability: reference solutdon (b):

" — resolution: minimum 2.0 between the peaks due o
impurity G and theophylline.

Linmizs:

— umspecified impurities: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solution (a) (0.10 per cent);

— total: not more than the area of the principal peak in the
chromatogram obtained with reference solution (a)

(0.1 per cent);

— disregard limir: 0.5 times the area of the principal peak in
the chromatogram obtained with reference sohstion (a)
(0.05 per cenr).

Heavy metals (2.4.8)

Maximum 20 ppm.

Solvent water R.

0.500 g complies with test H. Prepare the reference solution
using 1 mL of lead standard solurion (10 ppm F3) R.

The substance precipitates after additon of brffer solution
pH 3.5 R. Dilute 1o 100 mL with wawer R; the substance
re-dissolves complezely,

Water (2.5.12)

3.0 per cent 10 8.0 per cent, determtined on 0.50 g

Sulfated ash (2.4.14)
Maximum €.1 per cent, determined on 1.0 2.

ASSAY

Ethylenediamine

Dissolve 0.250 g in 30 mL of warer R. Add 0.1 mL of
bromocresol green solution R. Titrate with 0.1 M hydrachloric
acid unti] a green colour is gbtained.

Y mL of 0.1 M hydrochioric acid is equivalent to 3.005 mg of
c:zHgNg.

Theophylline

Hear 0.200 g to constant mass in an oven at 135 °C.
Dissolve the residue with heating in 100 mL of wazer R,
allow to cool, add 20 mL of §.1 M sifuer nitraze and shake.
Add 1 mL of bromothymol blue solution RI. Titrate with 0.1 M
sediton hydroxide,

I mL of 0.1 M sodium hydroxide is equivalent to 18.02 mg of
CoHgN, O,

STORAGE
In 2 well-filled, airtight conrainer, protected from light.

IMPURITIES

Other detectable impurities (the following substances would, if
present ar z sufficien: level, be detected by one or other of
the tests in the monograph. They are limited by the general
acceptance criterion for otherfunspecified impurities and/or
by the general monograph Substances for pharmaceutical use
{2034). It is therefore not necessary to identify these
impurities for demonstration of compliznce, See also 3, /0,
Conmral of impurities in substances for pharmaceurical use): A, B,

C,D,EFG
0 cHy
HiC. N
N
T
0% "N N
CH,

A, 1,3,7-trimethy}-3,7-dihydro- 1 H-purine-2,6-dione
(caffeine),

o
H
HM
2
o)\rl\t N
CH;

B. 3-methyl-3,7-dihydro-1H-purine-2, 6-dione,

C. N~(6-amino-i,3—dimed1y[—2,4—dioxo-1,2,3,4-
tetrahydropyrimidin-5-yl}formarmide,

a
Hyo. N
N
“&3
HN N
CHs
D, N—meﬂ1yl—5—(med1ylamino)~iH—imidazo]e—4—carboxamide,
o
e R
NN el
0% TR
CHy
E. 1,3-dimethyl-7,9-dihydr0-IH-purim—Z,ﬁ,B(SH)—uione,
0
H’C‘N N OH
A L2
07N N
CH]

F. 7-(2-hydroxyethyl)-1 s3-tlimethyl-3,7-dihydro-1 H-purine-
2,6-dione (etofylline),

o cuy
HN N
L
o N N
CHy

G. 3,7-dimethy!-3,7-ciihydro~1H—purine—2,6-diune
{theobromine).
FhrEur
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= " *
Amiodarone Hydrochloride i
(Ph. Eur. moncgraph 0803) ™

H,C
, HCI
CasHioCILNO; 682 19774-82-4

Actiop and use
Totassium channel blocker; class II1 antiarrhyshmic,

Preparations

Amiodarone Intravenous Infusion
Amiodarone Oral Suspension
Amiodarone Tablets

Fh Eur
DEFINITION

(2-Butylbenzofuran-3-yl) [4-{2-(diethylamino)ethoxy]-3,5-
diiodophenyljmethanone hydrochloride.

Content
9.5 per cent to 101.0 per cent {dried substance).

CHARACTERS

Appearance

White or zlmost white, fine, crystalline powder.
Sclubility

Very slightly soluble in water, freely soluble in methylene
chloride, sofuble in methanal, sparingly soluble in ethanoi
{96 per cent).

IDENTIFICATION

A. Infrared sbsorption spectrophorometry (2.2.24).
Comp&n'sun amiodarone hydrochloride CRS.,

B. It gives reaction (b) of chlorides (2.3.1).

TESTS

Appearance of solution

The solution is clear (2.2.1) and not more intensely colouzed
than reference solution GY5 or BY (2.2.2, Method II).
Dissolve 1.0 g in merhanol R and dilute to 20 mL with the
same solvent.

pH (2.2.3)

3.2 10 3.8.

Dissolve 1.0 g in carbon dioxide-free water R, heating at 80 °C,
cool and dilute 1o 20 mL with the same solvent.
Impurity H

Thin-layer chromatography (2.2.27). Prepare the solutions
inmediately befors use and keep provected from bright fight.
Test solurian Dissolve 0.500 g of the substance to he
examined in methylene chloride R and dilute t0 5.0 mL with
the same sofvent.

Reference solution (a) Dissolve 10.0 mg of
(2-chioroethyldiethylamine hydrochioride R (impurity Hin
methylene chloride R and dilute 10 50.0 mL with the same
solvent. Dilute 2.0 ml of the solution to 20,0 mL with
methylene chioride R.

Reference solution (1) Mix 2.0 mL of the test solution and
2.0 mL of reference solution {a).

Plate TLC silica gel Fosy plate R,

Mobile phase anhydrous formic acid R, methanol R, methylene

chioride R (5:10:85 VIViV).

Appiication 50 pL of the rest solution and reference

solution (a); 100 pL of reference solution (b).

Development Qver 2/3 of the plate.

Drying In a current of cold air.

Dertzction Spray with porassium iodobismuthate solution Rl and

then with diluze hydrogen peroxide solution R; examine

immediately in daylight,

Systent suirabilizy: reference solution (b):

— the spot due to impuzity H is clearly visible.

Linniz:

— impurity H: any spot with the same Rp as the spot due to
impurity H in the chromatogram obtained with reference
solution (b) is not more intense than the spot in the
chromatogram obtained with reference soludion (a)

(0.02 per cent}).

Related substances

Liquid chromatography (2.2.29).

Bufjer solution pH 49 To 800 mL of warer R add 3.0 ml of

glacial acetic acid R, adjust to pH 4.9 with ditute ammontia RI

and dilute to 1000 mi with wawer R,

Test solurion Dissolve 0.125 g of the substance to be

examined in a mixture of equal volumes of aceronfmie R and

water R and difute 1o 25.0 mL with the same mixture of

solvents.

Reference solution Dissalve 5 mg of amiodarone

impuriny D GRS, 5 mg of amiodarone impurity E CRS and

5.0 mg of amiodarene hydrochloride CRS in methanol R and

dilute to 25.0 mL with the same solvene. Dilute 1.0 mL of

the solution to 20.0 mL with a mixmre of equal volumes of

acetonitrile R and water R,

Colitn:

— sz 1=0.15m, & = 4.6 mm;

— swationary phase: end-capped octadecylsilyl silica gel for
chromatography R (5 pm);

— emperature: 30 °C.

Mabile phase Buffer solution pH 4.9, methanol R, acetonitrile R

(30:30:40 VIVIV).

Flozw rate | mL/min,

Detgetion Spectrophotometer at 240 nm.

Injection 10 pL.

Run rime Twice the retention time of amiodarone.

Relative retention With reference to amiodarone (retention

time = abour 24 min): impurity A = abour 0.26;

impurity ID = sbout 0.29; impurity £ = abouz 0.37;

impurity B = about 0.49; impurity C = about 0.55;

impurity G = about 0.62; impurity F = about 0.69.

Syszem sustability: reference solution:

— resolution: minimum 3.5 between the peaks due to
impurities D and E.

Limits:

— tmpuriries A, B, C, D, E, F, G: for each impurity, not
mere than the drea of the peak due to amiodarone in the
chromategram obtained with the reference solution
{0.2 per cent);

— unspecified fmpurities: for each impurity, not more than
0.5 times the area of the peak due ro amiodarone in the
chromatogram obrained with the reference solution
(0.10 per cent);

— torak not more than 2.5 times the area of the peak due to
amiodarone in the chromatogram obtained with the
reference selution (0.5 per cent);
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— drsregard Iinvir: 0.25 times the area of the pezk due to
amiodarone in the chromatogram obtained with the
reference solution (0.05 per cent).

Iodides

Maximum 150 ppm.

Prepare the test and reference solurions simudtaneously,

Solution A Add 1,50 g of the substance 1o be examined to

40 mL of warer R 5t 80 °C and shake ungl completely

dissolved. Cool and dilute 10 50.0 mL with water R,

Test solution To 15.0 mL of solution A add 1.0 mL of

0.1 M hydrochlerie acid and 1.0 mL of 0.05 M porassium

fodate. Dilute to 20.0 mL with wazrer . Allow 10 stand

protected from light for 4 h.

Reference solution To 15.0 mL of solution A add 1.0 mL of

0.1 M hydrochloric acid, 1.0 mL., of an 88.2 mg/L solution of

Ppotassium fodide R and 1.0 mL of 0.05 M potassium iodate,

Dilute to 20.0 mL with warer R, Allow to stand protecred

from light for 4 h,

Measure the absorbances (2.2.25) of the solutions at 420 nm,

using & mixture of 15.0 mL of solution A and 1.0 mL of

0.1 M hydrochoriz acid difuted to 20.0 mL with water R as

the compensation liquid. The absorbance of the test solution

is not greater than half the absorbance of the reference
solution.

Heavy metals (2.4.8)

Meaximum 20 ppm.

L.0 g complies with test C. Prepare the refereace solution

using 2 mL of lead standard solution (10 ppin Ph} R.

Loss on drying (2.2.33)

Maximum 0.5 per cent, determnined on 1.000 g by drying at

30 °C at a pressure not exceeding 0.3 kPa for 4 h.

Suifated ash (2.4.14)

Maximum 0.1 per cent, determined on 1.0 g

ASSAY

Dissolve 0.600 g in a mixwre of 5.0 mL of

0.01 M hydrsehlaric acid and 75 ml of ethanol (96 per cent) R.

Carry out a portentiometric titration (2.2.20), using

0.1 M sodium hydraxide, Read the volume added berween the

2 points of inflexion.

V'mL of 0.1 M soditen: hydroxide is equivalent to 68.18 mg of
CasHiClLNO,.

STORAGE
Protecred from light, at a temperature not exceeding 30 °C.

IMPURITIES
Specified impurities A, B, CD,EFGH

0 and enanliomer

o r

0" e N -CH

HC
CH,

A. (2-butylbenzofuran-3-y]) f4-[2-
(diethylamino)ethoxy]phenyl] methanone,

HE and enantiomar
7l

B. (2-burylbenzofuran-3-yl) [4—[2—({:thylamino)eﬂ1m:y]-3,5—
diiodophenyljmethanone,

HC and enantiomer
&)

C. (2-butylbenzofuran-3-yl) [4-{2—(diethylaminu)ethoxy}—3-
iodophenyllmethanone,

HC

D. (2-butylbmzofuran-3—yl)(4—hydr0xy—3,5—
diiadopheny])methanone,

HiC

HyC

F, (2-buty1benzoﬁzran—3—y])(4—hydroxy— -
iodephenylymethanone,

H.C and enantiomar
3

G. [4~[2-{dicthyiamino)edmxy]-3,5-diiodophenyl] [2-[(1RS)-
1-methoxyburyl] benzofuran-3-yilmethanone,

-

Cl/\vaCH’

CHs

H. 2-chloro-N,N-diethylethanamine (2-chlorotriethylamine,
(2-chlorcethyhdiethylamine).
Ph Eur
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* o

Amisulpride
(Ph Eur monograph 1490)

& * %
* oyt

ja}

Q 0
EX3
HaC 5 e~
H ' 'n
HaN OCH; y

CH;

and enantiomsr

CyrHpN;0,8 360.5 71675-85-9

Action and use
Dopamine receptor antagonist; neuroleptic.

Preparations
Amisulpride Oral Solution
Amisulpride Tablets

Pir Eir

DEFINITION
4-Amino-N-[[(2RS)-1-ethylpyrrolidin-2-yljmerhyl}-5-
(ethylsulfonyl)-2-methoxybenzamide.

Content
99,0 per cent to 101.0 per cent (dried substance).

CHARACTERS
Appearance
White or almost whise, crystalline powder.

Solubility

Practically insoluble in water, freely soluble in methylene
chloride, sparingly soluble in anhydrous ethanol.

mp

Abour 126 °C.

IDENTIFICATION

Infrared absorption spectrophotometry (2.2.24).
Comparisan amisulpride CRS.

TESTS

Appearance of solution

The solution is clear (2.2.1) and not more intensely coloured
than reference solution Y (2.2.2, Method II).

Dissolve 1.0 g in 3 mL. of a mixture of 1 volume of acenic
acid R and 4 volumes of water B, and dilute 1o 20 mL. with
water R.

Impurity A

Thin-layer chromarography (2.2.27).

Test solution Dissolve 0.20 g of the substance to be examined
in methanel R and dilute to 10 mL with the same solvent.
Reference solurion (a} Dissolve 5 mg of sulpiride

impority A GRS (amisulpride impurity A) in methanol R and
dilute to 25 mL with the same solvent. Dilute 2 mL of the
solution to 20 mL with merthano! R.

Reference solurion (&) Dilute 1 mL of the test solution to

10 mL. with reference solution (a).

Platg TLC silica gel @ plate R.

Mobile phase 50 per cent VIV solution of concenmrated
ammonia R, anhydrous ethanel R, di-isopropyl ether R
(10:25:65 V/IIV); use the upper layer obtained after shaking
the mixture,

Application 10 pL.

Development Over 2/3 of the plate.

Diying Inn air,

Derecrion Spray with nfnhydrin solurion R and heat at

100-105 °C for 15 min.

Retardation factors Impurity A = about 0.2;
amisulpride = about 0.5.

System suitability The chromatogram obeained with reference

solurion (b} shows 2 clearly separated spots,

Limit:

— impurity A: any spot due o impurity A is not more
intense than the corresponding spot in the chromarogram
obtgined with reference solution (a) (0.1 per cent),

Related substances

Liquid chrematography {2.2.29).

Solvent mixmure acetonitrile R1, methanol R2, mobile phase A
{12:16:72 VIV,

Test solution Dissolve 0.10 g of the substance to be examined
in 16 mL. of merhans! R2, add 12 mL of acetonimie R1 and
dilute to 100.0 mL with mobile phase A,

Reference solution (a) Dilute 1.0 mL of the test solution 1o
100.0 mL with the solvent mixture. Dilute 1.0 mL of this
solurion ro 10.0 mL with the solvent mixture.

Reference solution () Dissolve the contents of 2 vial of
amisidpride for system suitability GRS (containing impurity B)
in 1.0 mL of the solvent mixture.

Column:

— size: [ = 0.25 m, @ = 4.6 mm;

w stationary phase: base-deactivated oceylalyl silica gel for
chromatography R {5 pm);

— remperature: 40 °C.

Mobile phase:

— mobile phase A: dissolve 0.7 g of sodium octanesuifonare R
in 930 mL of warer R, add 45.0 mL of a 5 per cent VIV
solution of difure sulfuric acid R, adjust to pH 2.3 with a
5 per cent V/¥ solution of diute sulfuric acid R, and dilute
10 1000 mL with warer R;

— mobile phase B: methanol R2;

— mohile phase C: aceronimrile RL;

Time Mobile phass A Mobile phase B Mobile phase C
{min) (per cent V/W/V)  {percent V/V/V)  (per cent V/V/V)
4-18 72 16 12
18-35 72550 16+ 38 12

Flow rate 1.5 mL/min.

Detzction Spectrophotometer at 225 nm.

Injection 10 pL.

Idenrification of impurities Use the chromarogram cbrained

with reference solution (b) to identify the peak due to

impurity B.

Relative retention With reference to amisulpride (retention

time = about 17 min): impuriey B == about 1.1,

Systent suitabilin: reference solution (b):

~ peak-io-valley ratio: minimum 2.0, where H, = height
above the baseline of the peak due to impurity B and
H, = height above the baseline of the lowest point of the
curve separating this peak from the peak due to
amisulpride, '

Caloulation of percentage comemes Use the concentration of

amisulpride in reference solution {a).

Linues:

— unspectfied impurivies: for each impurity, maximum
Q.10 per cent;

— total: maximum 0.3 per cent;

— reporting threshold: 0.05 per cent.
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Heavy metals (2.4.8)

"Maximum 10 ppm.
Dissolve 4.0 g by gently heating in 5 mL of difure acetic
acid R. Allow to cool and dilute to 20 mL with warer R.
12 mL of the solution complies with test A. Prepare the
reference solution using lead standard solution (2ppm Pb) R,

Loss on drying (2.2.32)
Maximum 0.5 per cent, determined on 1.000 g by drying in
an oven at 105 °C for 3 h.

Sulfated ash (2.4.14)
Maximum 0.1 per cent, determined on 1.0 g

ASSAY

Dissolve 0.300 g with shaking in a mixeure of 5 mlL of acenc
anhydride R and 50 mL of ankydrous aeeriz acid R. Titrate
with 0.1 M perchloric acid, deterntining the end-point
potentiometrically (2.2.20).

1 mL of .7 M perchioric acid is equivalent to 36,95 mg of
Ci7HaN50,8,

IMPURITIES

Specified impurities A

Other detectable impurities (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph. They are limited by the general
acceptance criterion for other/unspecified impurities and/or
by the general monograph Subsiances Jor pharmaceutical use
(2034, It is therefore not necessary identify these
impurites for demonstration of comphiance. See also 5.70.
Control of impurities in substances Jor pharmaceutical wse): B, G,
D,E F G H.

HNT y
H
L

CHy

and enantigmer

A. [(2RS)-1-ethylpyrrolidin-2-yI] methanamine,

0 9
H,C ~S /\[}
;".i H" N and enantiomer
HN oH k .
5

B. 4—amino-N—[{(2RS)-1—ethylpym:1idin~2—yl}merhyl]—5—
(ethylsulfonyl)-z-hydmxybenzamide,

c

! ~L )
:g“\” H-' N and enantiamer
HaN OCH, L

CHy

C. 4—amino-N—[[{2RS)-I-eﬂlyipyrmlidin—Z—yi]merhyl}-S-indo-
2-methoxybenzarnide,

Q0 a
1%
LA
MG U‘Lﬁ Y and enantiomer
HaN OCH; k

CHy

b, 4—amino-N—{[(2RSJ-I-ethylpyrrolidjn-z-yl]methyl]—z-
methoxy—ﬁ-(meshylsulfony!)benmmide,

2015
Q
N F
HiC. .8 O COH
HzN OCH;
E. 4—aminﬂ-5—(ethylsulfony[)-2-methoxybﬂnzoic acid,
o G o}
W 4
HiC. 8 N /\O '
H 4" N7 and enanlicmer
o
HaN OCH,3 L

CH,

F. 4-amino-N-[[(ZR5)-1 -ethyl-1-oxidopyrrolidin-2-
yi]mer.hy!]—5—(ethylsu!fonyl)—z-methoxybenzamide,

c o Q
W4
HiC. .8 N N _-CH;
H H _
and enantiomer
HN OCH,

G. 4—amino-N—[{3RS}-l—eLhy]pipeddin—S-y]}-S-(ethy[sulfonyl)-
2-methoxybenzamide,

g o G
N7
o AN
1 H' N

CH
HaN ocH, © L
\ CH,

and enantiomer

H. 4-amino-N-[[(2RS)-1 ~ethylpyrrolidin-2-yl) methyi)-5-
{ethylsulfonyl) -2-methoxy-N-methylbenzamide.
P Eur

Amitriptyline Embonate

] l COOH
O . CH,

904
COOH

17086-03-2

NMEZ 2

{CooHasMN)2,CasH 505 943.2

Action and use
Monoamine reuptake inhibitor; tricyclic antidepressant.

DEFINITION

Amiziptyline Embonare is 3-(10,1 1-dihydro-5H-
dibenzn{a,d]cyc!ohepE-S-ylidene}pmpyldimemy!auﬁne
4,4’-mel:hyienebis(?:-hydmxy—2—naphdmate). It contains not
less than 98.5% and not more than 101.0% of
(C2oHz3N)2,CasE 60, calculared with reference to the
anhydrous substance.

CHARACTERISTICS
A pale yellow to brownish yellow powder,
Pracrically insoluble in warer; slightly soluble in ethanol

(96%).
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Amitriptyline Hydrochloride I-151

IDENTIFICATION

A. Dissolve 40 myg in 100 mL of methanol. To 1 mL. of the
solution add 1 mL of a 2.5% wiv solution of sadium hydrogen
carbonate, 1 mL of a 2.0% wiv solution of sodiwm periodais
and 1 mL of a 0.3% w/v solution of potassium permanganate,
shake and allow to stand for 15 minuses. Acidify with

In sulfierde acid, extract with 10 mL of 2,2,4-trimetlylpentane
and filter. The light absorprion of the filtrate, Appendix II B,
in the range 230 ro 350 nm exhibits a magimum oty at

265 nra.

B. Dissolve 0.2 g in 10 mL of dichlorometiane, add 5 mL of
1.25M sodium hydroxide and shake. The aqueous layer exhibits
a green fluorescence when examined under ulraviolet light
{365 nm).

TESTS

Chioride

Not more than 0.2% when determined by the following
meshed, Dissolve 1 g in a mixture of 50 mL of acerone and
50 mL of water, add 2 mL of nitric acid and 75 mL of acetate
buffer pH 5.0 and titrate with 0.01a sifver nitrate VS
determining the end point potentiometrically. Each mL of
0.01m silver mirrare S is equivalent to 0.3545 mg of CL

Related substances

Catry out the method for thin-layer chromatography,

Appendix I A, protected from light, using sifica gel & as the
coating substance and a mixrure of 3 volumes of diethylaning,
15 volumes of ethyl aczrare and 835 volumes of cyclohexane as
the mahile phase but allowing the solvent front to ascend

14 cm above the line of application in ant unlined tank. Apply
separately to the plate 10 pL of each of three solutions in
chicraform containing (1) 3.3% w/v of the substance being
examined, (2) 0.0010% wfv of ditenzosuberone BPCRS and
(3} 0.0040% w/v of gyclobenzaprine hydrochloride BPGRS.
After removal of the plate, allow it to dry in air, spray with a
freshly prepared mixture of 4 volumes of fornaldehyde and

96 volumes of sulfiric acid, heat at 100" ro 105° for

10 minutes and examine under wltravicler light (365 nm).

Any spot corresponding to dibenzosuberone in the
chromatogram obeained with solution {1) is not more intense
than the spot in the chromatogram obtained with solution (2)
(0.05%, with reference to amitripryline). Examine the plate
under wltravialer light (254 nmy). Any other secondary spot in
the chromatogram obtained with solution (1) is not more
intense than the spot in the chromatogram obtained with
solution (3) (0.2%, with reference to amitdpryline).

Sulfated ash

Not more than 0.2%, Appendix IX A.

Water
Not more than 3.0% wiw, Appendix IX C. Use 0.5 g.

ASSAY

Dissolve 0.6 g in 50 mL of aeetic anhydride and carry out
Method I for non-agueous titrarion, Appendix VI A, using
I-naphtholbenzein solution as indicator, Each mL of 0.1
perchloric acid VS is equivalent to 47.16 mg of
{CooHz3N) 2, Cas 1605

STORAGE

Amitriptyline Embonate thould be protected from light.

IMPURITIES

D

C

A, dibenzosuberone,

L0

NiMas

B. cyclebenzaprine.

ko

Amitriptyline Hydrochloride ro
* *
(Ph Eur monograph 0464) ke
., Hol
CooHayCIN © 3139 549.18-8

Action and use
Moneamine reuptake inhibiror; icyclic antidepressant.

Preparation
Amitriptyline Tablets

Fh Eur

DEFINITION

3-(10,11-Dihydro-5H-dibenzo{a,d] (7]annulen-5-ylidene)-
N,N-dimethylpropan-1-amine hydrochloride.

Content

99.0 per cent to 101.0 per cent (dried subsrance).
CHARACTERS

Appearance

White or almast white powder or colouriess crystals.
Solubility

Freely soluble in water, in ethanol {96 per cent) and in
methylene chloride.

IDENTIFICATION

A. Infrared absorption spectrophotomeny (2.2.24).
Comparison amitriptyline hydrochloride CRS.

B. 20 mg gives reaction (2) of chlorides (2.3.1).

TESTS

Appearance of solution

The solution is clear (2.2.1) and not more intensely coloured
than reference solution By (2.2.2, Method II).

Dissolve 1.25 g in water R and dilute to 25 mL with the
sarne solvent.

Acidity or alkalinity

Dissoive 0.20 g in carbon dioxide-free warer R and difute 10

10 mL with the same solvent. Add 0.1 mL of methv! red
sohution R and 0.2 mL of 0.01 M sodiwm hydroxide.
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The solution is yellow. Add 0.4 mL of 0.0 M hydrachloric
acid. The solution is red.

Related substances

Liquid chromatography (2.2.29).

Test solution Dissolve 50.0 mg of the substance to be

examined in the mobile phase and difute to 50.0 mL with

the mobile phase.

Reference solution (a) Dissolve 5.0 mg of dibenzosuberone CRS

{(impurity A) and 5.0 mg of cyclobenzaprine hydrochloride CRS

{(impurity B) in 5.0 mL of the test solution and dilure o

100.0 L with the mobile phase.

Reference solution (8) Dilute 1.0 mL of reference solution (a)

10 50.0 mL with the mobile phage.

Colunny:

—sizel=015m, 0 = 4.6 mm;

— stasionary phase: end-capped polar-embedded ocradecylsiyl
amerphous organosilica polymer R (5 pm);

— temperature: 40 °C,

Mobile phase Mix 35 volumes of aceroniile R and 63 volumes

of 2 5.23 g/1. sclution of dipatassiten hydrogen phosphate R

previously adjusted to pH 7.0 with phospharic acid R,

Flow rare 1.2 mI/min,

Detection Spectrophotometer ar 220 nm,

Tjection 10 pl..

Run time 3 times the retention time of amiriptyline.

Relative retention With reference 1o amitriptyline (retention

time = abour 14 min): impurity B = about 0.9;

impurity A = zbour 2.2,

Syseent suitability: reference solution (&):

— resolution: minimum 2.0 between the peaks due to
impurizy B and smitdpryline.

Limis:

— impurity B: not more than the area of the corresponding
peak in the chromatogram obtained with reference
solution (b) (0.1 per cent);

— fmpurity A: not more than 0.5 times the area of the
corresponding peak in the chromatogram cbrained with
reference solution (b) (0.05 per cenn);

~— unspecified impurities: for each impurity, not more than the
area of the peak due ro aminiptyline in the chromatogram
obtained with reference solution (b} (0.10 per cenr);

~— roial: not more than 3 times the area of the peak due to
amitriptyline in the chromatogram obtained with
reference solution (b) (0.3 per cent);

— disregard Jintit: 0.5 times the area of the peak due o
amitriptyline in the chromatogram obtained with
reference solution (b) (0.05 per cent),

Heavy metals (2, 4.8)

Maximum 20 ppm.

1.0 g complies with test F. Prepare the reference solurion

using 2 mL of lead sianderd solution (10 ppm Ph) R.

Loss on drying (2.2.3D

Maximom 0.5 per cent, determined on 1.000 E by drying in

an oven at 103 °C for 2 h.

Sulfated ash (2.4, 79
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.250 g in 30 mL of erhanal (96 per cent) R. Tiwrate
with 0.1 M sodium hydroxide, determining the end-point
potentiomemically (2.2,20).

L mb of 0.1 M sodium hydraxide is equivalent 10 31.39 mg of
C20H24C1N.

STORAGE
Protected from light.

IMPURITIES

Specified impuritics A, B

Other detectable impurities (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph. They are limited by the general
acceprance critedon for other/unspecified impurities and/or
by the general monograph Substances far pharmaceutical use
(2034). It is therefore not necessary to identify these
inpurities for demonstration of comipliance. See also 5,710,
Conrol of impurities in substances Jor pharmaceurical use): C, D,
EF G

A 10,1 1-dihydro-5H-dibenzofa.d] [7]annulen-5-one
{dibenzosuberone),

B. 3-(5H-dibenzo{a,d] [7]annulen-5-yiidene)-N,N-
dimethylpropan-1-amine (cyclobenzaprine),

~CH,

C. 3-(10,1 1-dikydro-5H-dibenzo[a,d]{7] annulen-5-ylidene)-
N-methylpropas-1-amine (nomriptyline),

D.R= CH:—CHg-CH:—N(CH;)z: 5—{3“
(dimethylamino)propyl]-10,1 1-dihydro-3H-

dibenzo[a,d] [7]annulen-5-oi,

G.R=H: 10,11—di.i1ydro-5H~dibenzo[a,d] [7]annulen-5-01
(dibenzosuberal),

o

N,
CHy

E. N,N-dimethyl-3-(1,2,3,4,4a,10,1 1,1Ia-cctahydro-5 H-
dibenzo[a,d][7] annulen-5-ylidene)propan-1 -amine,
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Amlodipine Besilate I-153

s {E}isomer and
their enanliomess

F. (5EZ,10RS8)-5-[3-(dimeshylamino)propylidene] -10,11~
dihydro-5H-dibenzo[a,d] [7]annulen-1 §-ol.

Fh Eur
s s . * ¥
Amlodipine Besilate ol
*, %
(Ph Eur monograph 1491) Tk
H
HiC. N L
0 P o._CH o
Hy” . Rl
v H '
o i 0
o
and enanliomer
CoH;, CINLO58 567.1 111470-99-6

Action and use
Calciumn channel blocker.

Fh Er

DEFINITION

3-Ethyl 5-methy] (4RS5)-2-[(2-aminoethoxy)methyl]-4-
(2-chlorophenyl)-6-methyl-1,4-dihydropyridine-3,5-
dicarboxylate benzenesulfonate.

Content
97.0 per cent to 102.0 per cent {anhydrous substance).

CHARACTERS

Appearance

‘White or almost white powder.

Solubility

Slighdy soluble in water, freely soluble in methanol, sparingly
soluble in anhydrous ethanol, slightly sofuble in 2-propanol.

IDENTIFICATION
Infrared absorpdon spectrophotornety (2.2.24).

Comparison amlodipine besilate CRS.

TESTS

Opdcal rotation (2.2.7)

- 0.10° 10 + 0.10°

Dissolve 0.250 g in methanol R and dilute to 25.0 mL with
the same solvent.

Related substances

Liquid chromatography (2.2.29). Carry our the test protected
Jfrom light.

Test solution (a) Dissolve 50.0 mg of the substance to be
examined in the mobile phase and dilute to 50.0 mL with
the mobile phase.

Test solurion () Dilute 5.0 mL of rest solurion (g} 10
100.0 mL with the maobile phase,

Reference solurion (a) Dilute 1.0 mL of test solution {2) 1o
10.0 mL with the mobile phase. Dilure 1.0 mL of this
solution to 100.0 mL with the mobile phase.

Reference solution (B) Dissolve 5 mg of amlodipine

amptrity B CRS and 5 mg of amlodipine impurity G GRS in

the mabile phase and dilute to 50.0 mL with the mobile

phase. Diluze 1.0 mk. of the sclution to 10.0 mL with the
mobile phase.

Reference solution (¢} Dissolve 5 mg of amlodipine for peak

identification CRS (containing impurities D, E and F) in

10 mL of the mobile phase.

Reference solueion (d) Dissolve 5.0 mg of amlodipine

impurity A CRS in aceteniirile R and dilute 10 5.0 mL with

the same solvent. Dilute 1.0 mL of the solurion to 100.0 mL

with the mobile phase. Dilute 1.0 mL. of this solution to

10.0 ml. with the mobile phase.

Reference sohuion (e) Dissolve 50.0 mg of amlodipine

kesilate CRS in the mobile phase and dilute 1o 50.0 mL with

the mobile phase. Dilute 5.0 mL of the solution to 100.0 mL

with the mobile phase.

Column:

— size: 1=0.25m, ® = 4.0 mm;

— stationary phase: octadecylsilyl silica gel for chromarography R
(5 pm);

~ temperarure; 30 °C,

Mobile phase 2.3 g/L solution of ammonium acetatz R,

methanol R (30:70 VIV).

Flow rate 1.5 mL/min.

Detecrion Specrophotometer at 237 nm.

Injecrion 20 pl. of test schution (a) and reference solutions {a),

(b), () and (d).

Run time Twice the retention time of amlodipine.

Identification of impurities Use the chromatogram supplied

with amdodipine far peak identification CRS and the

chromatogram obtained with reference solution () to identify
the peaks due to impurities D, E and F; use the
chromatopram obtained with reference solution (d) to

idendfy the peak due to impurity A.

Relattve retenvion With reference to amlodipine (retention

time = about 20 min): impurity G = abour 0.21;

impurity B = abour 0,25; impurity D = about 0.5;

impurity F = about 0.8; impurity E = abour 1.3,

System suitabiiry: reference solution (b):

— resolution; minimum 2.0 berween the peaks due o
impurities G and B.

Limits:

-~ correction factors: for the calculation of content, multiply
the peak aress of the following impurities by the
corresponding correction factor: impurity D = 1.7;
impurity F = 0.7;

— fmpurity Dt not more than 3 times the area of ¢he
principal peak in the chromatogram obtained with
reference soludon {a) (0.3 per cent);

— fmpurity A: not more then 1.5 times the area of the
corresponding peak in the chromatogram obtained with
reference solunon {d) (0.15 per cear);

— impurities E, F: for each impurity, not more than
1.5 times the area of the principal peak in the
chromatogram obtained with reference solurion {a)

{0.15 per cent);

— unspecified impurities: for each impurity, not more than the
area of the principal peak in the chromarogram obtzined
with reference solution {a) (0.10 per cent);

— total: maximum 0.8 per cent;

— disregard [imir: 0.5 tdmes the area of the peincipal peak in
the chromatogram obtained with reference soludon {a)
(0.05 per cent); disregard sny peak due to benzene
sulfonate (relative retention = about 0.14).
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Water (2.5.12) He. N e NH;
: - . o :
Maximum 0.5 per cent, determined on 1.000 g b . o. on
C :

Sulfated ash (2.4.14) g T S
Maximum 0.2 per cent, determined on 1.0 g. cC i o :

ASSAY

Liquid chromatography {2.2.29) as described in the test for
related substances with the following modification.

Injection Test solution {b), reference solution (e).

Calculate the percentage content of CaeHs; CIN,O4S from
the declared conrene of amiodipine besilare CRS,

STORAGE
In ar airdght container, proteceed from light.

IMPURITIES

Specified impurities A, D, E, F

Orher derecrable impurities (the following substances would, if
present at a sufficient level, be detected by one or other of
the tests in the monograph. They are limited by the general
&ccepratice critetion for other/unspecified imputities and/or
by the general monograph Subsrances Jor pharmaceutical use
(2034). It is therefore not necessary to identify these
impurities for demonstrarion of compliance. See ajso 5,70,
Comral of tmpurities in substanses Jor pharmaceuzical use): B, G,

g
H
HiC I N f 0/\/N
0 O, _CHy ©
HJC, e
iH
8] H =)

@, c and enantiomer

A, 3-ethyl 5-methyl (4RS)—4—(2-dllomphenyl)»2-[['2-(1,3—
dicxo-l,3~dibydm-2H—isuindcl-2-yl) ethoxy} methyl}-6-
methy]-f,4—dihydmpyﬁdine—3,5—dicarboxylate,

LN

o

.
Hac,ow;r\%:;ovcm 0

ct
O/ and enanticmer

B. 3-ethyl 5-methy] {4R.S)-4-{2—-ch]nropheny[}—ﬁ-methy]-2-
[[2-[[2—(methy]carbamoy[)benzuyl] aminglethoxylmethyl}-1,4-
dihydropyridine-3,5-dicarboxylare,

D, 3-ethyl 5-methyl 2-{{2-aminocethoxy)methyt]-4-
(Z-mlnmphenyl)-6-memylpyﬁdine-B,S-dicarbnxylate,

; cl
©/ and enenliomer

E, diethyl (4R.S')-2—[{2-aminoedmxy)merhyl]—4~
(2—chlurﬂpheny])-ﬁ-mer.hyl—l,4-dihydropyridine—3,5-
dicarboxylate,

H
Hio. _HN NH
13 i ! U/\/ 2z
-0 o,
HAC . CHy
0o ;6

b O
O/ and enantiomar

F. dimethyl (4RSJ—2-[(Z-aminnethoxy)mcd:y]]-fl—
(2-chlorophenyl)-6-methyl-1 s4-dihydropyridine-3,5-
dicarboxylate,

G. dimerhy! 4—(2-ch]0rophenyl)-2,6-dimethyl~I,4-
dihydropyridéne-S,S-dicarboxylare,

HOLC
e N N
3 l , 0/\/
.0 [+] CH; O
HsC " S S
+H
o] : 0

L LG
©/ and enantiomer

H. 2-[[2-[[(4R.S'J-4~(2—ch1oraphenyf)-3—(erhoxycazbonyl}-5—
{methoxycarbonyl)-6-methyl-1 »A-dihydropyridin-2-
¥lJmethoxylethyl]carbamoyl]benzoic acid,

Fh Eur

* Koy
*

Strong Ammonia Solution
{Ammonia Solution, Concentrared,

Ph Eur monograph 0877)

NH; S 1
Preparation

Dilure Ammonta Solution

Fh Euwr
DEFINITION

Content
25.0 per cent mim 1 30.0 per cent mim.

CHARACTERS
Appearance
Clear, colourless liquid, very caustic,

¥
LY )
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Ammonio Merhacrylate Copolymer I-155

Solubility
Miscible with water and with ethanol (96 per cent).

IDENTIFICATION

A. Relative density {2.2.5): 0.892 to 0.910.

B. It is scrongly alkaline (2.2.4).

G. To 0.5 mL add 5 mL of warer K. Bubble air through the
solution and lead the gaseous mixmure obtained over the
surface of a solution containing 1 mL of 0.1 M hydrochloric
acid and 0.05 mL of methy! red solution R. The colour
changes from red to yellow. Add 1 mL of sodium cobaltinitrite
solution R. A yellow precipitate is formed.

TESTS

Solution S

Evaporate 220 mL almost to dryness on a water-bath. Cool,
add 1 mL. of diluee aceric acid R and dilute to 20 mL with
distilled evater R,

Appearance of solution

The solution is clear (2.2.1) and colourless (2.2.2,

Method IT).

To 2 mL add 8 mL of warer R.

Orxidisable substances

Cautiously add, whilst cooling, 8.8 mL to 100 mL of dilute
sulfuric acid R. Add 0.75 mL of 0.002 M porassitan
permanganate. Allow to stand for 5 min. The solution
remains faindy pink,

Pyridine and related substances

Maxirmum 2 ppm, calculated as pyridine.

Measure the absorbance (2.2.25) at 252 nm using wazer R as
the compensation liquid. The absorbance is not greater

than 0.06.

Carbonates

Maximum 60 ppm.

To 10 mL in a test-tube with a ground-glass neck add

10 ml. of caldum hydroxide solurion R. Stopper immediately
and mix. Any opalescence in the solution is not more intense
than thar in a standard prepared at the same time and in the
same manner using 10 ml. of a 0.1 g/L solution of anfydrous
sodium carbonate R.

Chlcrides (2.4.4)

Mumximum 1 ppm.

Dilute 5 mL of solurion S to 15 mL with water R,

Sulfates (2.4.13)

Maximum 5 ppm.

Ditute 3 mL of solution S to 15 mL with distifled warer R.
Tron (2.4.9)

Maximum 0.25 ppm.

Dilute 4 mL of solution 8 to 10 mL with warer R.

Heavy metals (2.4.8)

Maximum 1 ppm.

Dilute 4 mL of solution S to 20 mL with wazer R, 12 mL of
the solution complies with test A. Prepare the reference
solution using lead standard solution (2 ppm Pb) R.

Residue on evaporation

Maximum 20 mg/L.

Evaporate 50 mL to dryness on a water-bath and dry at
100-105 °C for 1 h. The residue weighs a maximurm of

1 mg.

ASSAY

Weigh accurately a flask with & ground-glass neck containing
50.0 mL of | M hydrochloriz acid. Add 2 mL of the substance
to be exarmined and re-weigh. Add 0.1 mL of merhyl red

solution B as indicator. Titrate with 7 M sodivm hydroxide
until the colour changes from red to yellow.

1 mL of I M hydrochioric acid is equivalent to 17.03 mg of
NHs.

STORAGE

Protected from air, ar a temperature not exceeding 20 °C,
PhEur

Ammonio Methacrylate Copolymer ™ ™
(Type A)

(Ph Eur monograph 2081)

e}

Q
c\)k HiC
Hy OACH; . 2! ﬁ)l\n

CH;

~CHa

Q HiC CHs
H NY -
2CY“\Q/\/ cHy O

Action and use
Excipient.

Fh Eur

DEFINITION

Poly(ethyl propenoate-co-methyl 2-methylpropenoate-co-2-
{trimethylammonio)ethy] 2-methylpropenoate) chloride
having a mean relative molecular mess of about 150 000.
The ratio of ethyl propenoate groups to methyl
2-methylpropenoate groups to 2-(rrimethylammonio)ethyl
2-methylpropenoate groups is abour 1:2:0.2.

Content of ammenio methacrylate groups

8.9 per cent 10 12.3 per cent (dried substance).

CHARACTERS

Appearance

Colourless to white or almost white granules or powder.
Solubility

Practically insoluble in water, freely soluble in anhydrous
ethanol and in methylene chloride giving clear 1o cloudy
solutions. Due to the polymeric nature of the substance, a
stirring time of up to 5 h may be necessary.
IDENTIFICATION

A. Infrared absorption spectrophotometry (2.2.24).
Comparison Ph. Eur. reference spectrum of ammonio methacrylate
copolymer (type A).

B. Viscosity (see Tests).

C. It complies with the limits of the assay.

TESTS

Solution 8

Dissolve a quantity of the substance 1o be examined
corresponding to 12.5 g of the dried substance in a mixture
of 35.0 g of acetone R and 52.5 g of 2-propanol R.
Viscosity {2.2.10)

Maximum 15 mPa-s, determined on solution 5.

Apparats Rotating viscometer.

www.webofpharma.com




1-136 Ammonio Methacrylate Copolymer

2015

Dimensions:
~— spindle: diameter = 25.15 tam; height = 90.74 mm; shaft
diameter = 4.0 mm;
— cvlinder: dismeter = 27,62 mm; height = 0.135 m,
Stirring speed 30 t/min,
Volume of solution 16 ml, of saluron S.
Temperarnre 20 °C. '

Appearance of a film
Spread 2 mi. of solution § evenly on a glass plate, Upon
drying a clear film is formed.

Monomers

Liquid chromatography (2.2.29).

Soluzion 4 Dissalve 3.5 g of sodium perchiorate R in warer for

chromatography R and dilute to 100 mL with the same

solvent,

Test solution Dissolve 5.00 £ of the substance to be examined

in methansl K and dilute 1o 50.0 mL with the same solvent.

To 10.0 mL of this solution add 5.0 L of solution A,

dropwise, while continuously stiming, Remove the

precipitated polymer by centrifugation. Use the clear
supernatagnt selution,

Reference sohation Dissolve 50.0 mg of etny! acrylate R and

10.0 mg of methyl methacrylate R in methanol R and dilute to

50.0 ml. with the same solvent. Dilute 1.0 mL of the

solution 10 100.0 mL. with merhanol R, Add 10 mL of this

solution to 5 mL of solution A.

Coltmm:

— size;l=0.12m, @ = 4.6 M

— stationary phase: ocradecylsilyl sifica gel for chromatography R
(7 um).

Mobile phase Ditute phospharic agd R with water for

chromatography R to obtain 2 solution at pH 2.0;

mix 800 mL of this solution and 200 mlL. of methanol R, filter

anid degas,

Flow rate 3.0 mi/min.

Dezecrion Spectrophortorsieter ar 202 om,

Infecrion 50 pL.

Systent suitability; reference solution:

— resolution: minimurm 1.5 berween the peaks due o
impurity A and impurity B.

Limies:

— dmpurity 4: not more than the arez of the corresponding
peak in the chromatogram obtained with the reference
sclution {100 ppm);

— impurity B: not more than 2.5 times the area of the
corresponding peak in the chromatogram obtained with
the reference solution (50 ppm).

Methanol (2.4.24, System A)

Maximum 1.5 per cent.

Heavy mertals (2. 4.8)

Maximum 20 ppm.

1.0 g complies with test C, Prepare the reference solution

using 2.0 mL of lead standard solution {10 ppm PB) R.

Loss on drying (2.2.32)

Maximum 3.0 per cent, deretmined on 1.000 g by drying

in vacuo at 80 °C for 5 h.

ASSAY

Dissolve 1000 g in a mixture of 3 mL of anhydrous formic

acid R and 30 mL of anfvdrous acetic acid R and heat to

dissolve. Add 20 ml. of ageric anhydride R, Titrate with 0.7 M

perchioric acid, determining the end-poin potentiometrically

(2.2.20).

1 mL of 0.1 M perchloric acid is equivalent to 20.77 mg
of CoH,30,NC! (ammonie methacrylate groups).

IMPURITIES
Specified tmpurities A, B

A R=H, R' = C,H;: ethyl propencate (ethyl acrylate),
B.R = R’ = CHy: methyl 2-methylpropenoate (methyl
nethacrylate).

Ph Evr

Ammenio Methacrylate Copolymer ™™
(Type B)

(Ph Eur monograph 2082)

[s] a]
HiC HaC _CH
CH, ,
9 HC CHy
HC O/\/N:CH ot

Action and use
Excipient

Ph Eur

DEFINITION

Poly(ethyl propenoate-co-methyl 2-methylpropenoate-co-2-
(eimethylammonio)erhyl 2-methylpropencare) chioride
having & mean relative molecular mass of about 150 000.
The ratio of ethy] propencare groups to methyl
2-methylpropenoate groups to 2-(wrimethylammonio)ethyl
2-methylpropenoate groups is abour 1:2:0.1.

Content of armmonio methacrylate groups

4.5 per cent to 7.0 per cent (dried substance).

CHARACTERS

Appearance

Colourless to white or almost white granules or powder.
Solubility

Practically insoluble in water, freely soluble in anhydrous
ethanol and in methylene chloride giving clear 1o cloudy
solutions. Due to the polymeric nature of the substance, a
stirring time of up to 5 h may be necessary.
IDENTIFICATION

A, Infrared absorption spectrophotometry (2.2, 24).
Comparison Ph. Eur, reference spectrien of ammonie methacrylate
copelymer (type B).

B. Viscosity (see Tests),

C. It complies with the limirs of the assay.
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TESTS

Solution §

Dissolve a guantity of the substance to be examined
corresponding to 12,5 g of the dried substance in a mixture
of 35.0 g of acerone R and 52.5 g of Z-prapanc! R.

Viseosity (2.2.10)
Maximum 15 mPa-s, determined on solution S.

Apparanss Rotating viscometer.

Disensions:

— spindle; diamerer = 25.15 mm; height = 90.74 mm; shaft
diameter = 4.0 mm;

— cylinder: diameter = 27,62 mm; height = 0.135 m.

Stirring speed 30 rimin.

Volume of soluzion 16 mL of solution §.

Temperarure 20 °C.

Appearance of a film
Spread 2 mL of solution S evenly on a glass plate. Upon
drying a clear film is formed.

Monomers

Liquid chromatography (2.2.29).

Solution A Dissolve 3.5 g of sodium perchlorate R in warer for

chromarography R and dilute to 100 mL with the same

solvent.

Test solution Dissolve 5.00 g of the substance to be examined

i methano! R and dilute to 50.0 mL with the same solvent.

To 10.0 mL. of this solution add 5.0 mL. of solution A,

dropwise, while continuously stirring. Remove the

precipitated polymer by ceatrifugation. Use the clear
supernatane solution,

Reference solution Dissolve 50.0 mg of eyl acrylate R and

10.0 mg of methyl methacrylaze R in methanol R and dilute to

50.0 mL with the same solvent. Dilute 1.0 mL of the

solution to 100.0 mL with methano! R. Add 10 mL of this

solution to 5 mL of solution A.

Column:

— sizes { = 0.12 m, & = 4.6 mmy

— stationary phase: octadecylsilyl silica gel for chromarography K
(7 pm).

Mobide phase Dilute phosphoric acid R with water for

chromarography R to obtain a solution at pH 2.0;

mix 800 mL. of this solution and 200 mL. of methandl R, fileer

and degas.

Flozy rate 2.0 mL/min.

Detgcrion Spectrophotometer at 202 nm.

Infection 50 uL.

System suitability: reference solution:

- resolurion: minimum 1.5 between the peaks due to
impurity A and impurity B.

Limirs:

- mpurity A: not mere than the area of the corresponding
peak in the chromartogram obtained with the reference
soluton (100 ppm);

— impuriy B; not more than 2.5 tmes the area of the
corresponding peak in the chromatogram obtained with
the reference solution (50 ppm).

Methanol (2.4.24, Svsren A)

Maximum 1.5 per cent.

Heavy metals (2.4.8)

Maximum 20 ppm.

1.0 g complies with test C, Prepare the reference solution

using 2.0 mL of lead standard solution {10 pprm Ph) R,

Loss on drying (2.2.32)

Maximum 3.0 per cent, determined on 1.000 g by drying
in vacuo at 80 °C for 5 h.

ASSAY

Dissolve 2.000 g in a mixture of 3 mL of anhydrous formic
acid R and 30 mL of anhydrous acetic acid R and heat to
dissolve. Add 20 mL of aceric anhydride R. Titrate with 0.1 M
perchlorie acid, determining the end-point potentiomerrically
(2.2.20).

1 mL of 6.1 M perchloric acid is equivalent 10 20.77 mg

of CyH,;50-NCI (ammenie methacrylate groups}.
IMPURITIES

Specified impurities A, B

=}

Hzcﬁ)k o

R

A.R = H, R’ = C,H;: ethyl propenoate (ethyl acrylate),
B. R = R’ = CHj: methyl 2-methylpropenoate {methyl
methacrylate).

Pl Eur
. . L]
Ammonium Bicarbonate .
N * *
(Anumonium Hydrogen Carbonate, rax
Ph Eur monograph 1390) Con
NHHCO; 79.1 10668-33-7
Acton and use
Expectorant.
Preparations

Aromaric Ammaonia Sclution

Strong Ammonium Acetate Solution
Aromaric Ammonia Spirit

Fi Eur

DEFINITION
Content
98.0 per cent to 101.0 per cent.

CHARACTERS

Appearance

Fine, white or almost white, cryszzlline powder or white or
almost white crystals, slightly hyzroscopic.

Solubility

Freely soluble in water, practically inscluble in ethanol

{96 per cent).

It volarilises rapidly ar 60 °C. The volatlisation takes place
slowly at ambient temperatures if the substance is slightly
moist. It s in a state of equilibrium with ammonium
carbamate. ) :

IDENTIFICATION

A, Ir gives the reaction of carbonates and bicarbonates
(2.3.1).

B. Dissolve 50 mg in 2 mL of water R. The soludon gives the
reaction of ammoniurn salts {2.3.1).
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TESTS

Sotution §

Dissolve 14.0 g in 100 mL of distiled warer R. Boil o remove
the amnonia, allow to cool and dilute to 100.0 mL with
distilled water R.

Chlorides (2.4.4)

Maximun 70 ppm.

Dilute 5 mL of solution S to 15 mL with warer R
Sulfates (2.4,13)

Maximum 70 ppm, determined on solution S,

Iron (2.4.9)

Maximum 40 ppm.

Dilute 1.8 mL of solution 8 to 10 mL with wazer R.
Heavy metals (2.4.8)

Maximum 10 ppm,

Dissolve cautiously 2.5 g in 25 mL, of ] M hydrochloric acid.
12 mL of the solution complies with test A. Prepare the
reference solution using lead standard solusion {1 ppm P} R.

ASSAY

Dissolve cantiously 1.0 g in 20.0 mL of 0.5 M sulfuric aeid
and dilute to 50 mL with water R, Boil, cool and titrate the
excess of acid with I M sodivm hydroxide, using 0.1 mL of
methyl rzd solurion R as indicator,

I mL of 0.5 M sulfuric acid is equivalent to 79.1 mg

of NH4HCO 3.

STORAGE
In an sirtight container.
Fh Ear

*H g

Ammonium Bromide by

* *
(Ph Eur monograph 1389) *oaw
NH,Br 97.9
FPh b
DEFINITION
Coantent
98.5 per cent to 101.0 per cent (dried substance).
CHARACTERS
Appearance
White or almost white, crysizlline powder or colourless
crystals, hygroscopic.
Solubility
Freely saluble in water, sparingly soluble in ethanol
(96 per cent).
It becomes yellow when exposed to light or air.
IDENTIFICATION
A Tt gives reaction (a) of bromides (2.3.1.
B. 10 mL of solution S {see Tests) gives the reaction of
ammoeniwm sals (2.3, 7).
TESTS
Solution S
Dissolve 10.0 g in carbon dioxide-frez warer R and dilute to
100 mL. with the same solvent.

Appearance of solution
Solution § is clear (2.2.1) and colourless (2.2.2, Method ID).

* %

12124-97-9

Acidity or alkalinity

To 10 mL of solution § add 0.05 mL of methyl r2d solugion R,
Not more than 0.5 mL of 0.0 M hydrochloric acid or 0,01 M
sodjm hydroxide is required 1o change the colour of the
indicator,

Bromates

To 10 mL of solution S add 1 mL of starch soiution R,

0.1 mL of a 100 g/L sofution of potassivon fodide R and
0.25 mL of 0.5 M sulfiaic acid and allow to stand protected
from light for 5 min. No blue or violet colour develops.

Chlorides and sulfates

Liquid chromatography (2.2.29),

Test solution (a) Dissolve 0,400 g of the substance to be

examined in 50 mL of water for chramatography R and dilute

¢ 100.0 mL with the same solvent.
Test solution (8} Dilure 25.0 mL of test solution (a) o

50.0 mL with water for chromatography R.

Reforence sohurion (a) To 25.0 mL of test solution (a) add

1.0 mL of sulfare standard soturion (10 ppm SOy R and

12.0 mL of chipride standard sohuion (30 ppm C) R and dilate

to 50.0 mL with water for chromatography R,

Reference solution (b} Dilute 10.0 mL of test solution (a) to

100.0 mL with warer for ckromatography R, Ta 2.0 mL of this

solution add 8.0 mL of chioride standard solution (50 ppm

C1) R and dilute t 20.0 mL with tzarer Jor chromatography R.

Blank solution water for chromatography R.

Column: .

— sizer f = 0.25 m, Q.= 2 mm;

— stationary phase: serongly basic anion-exchange resin for
chromatography R (13 pm).

Mobile phase Dissolve 0.600 g of potassiunt hydroxide R in

water for chromarography R and dilute to 1000.0 mL with the

same solvent.

Flow rate 0.4 mL/min.

Detection Conductivity detecror equipped with a suitable jon

suppressor,

Injecrion 50 pL of test solurion (b), reference solutions (a)

and (b) and the blank solution.

Run vime 2.5 times the retention time of bromide,

Retention time Chloride = abour 5 min; bromide = about

8 min; sulfste = about 16 min.

System suitabiliry: reference solution (b):

— resolution: minimum 8.0 between the peaks due 1o
chloride and bromide,

Limizs Correct the areas of the peaks obrained with test

solution (b} and reference solution (2} using the areas of the

peaks obtained with the blank solution:

— chlorides: the area of the peak due to chioride in test
solution (b} is not mare than the difference batwesn the
areas of the peaks due to chlodde in the chromatograms
obtained with test soluticn (b) and reference solurion (a)
(0.6 per cent);

— sulfarzs: the area of the peak due o sulfate in test
solution (b} is not more than the difference berween the
areas of the peaks due to sulfate in the chromarograms
obtamed with test solution (b) and reference solution (a)
(100 ppmy.

Iodides

To 5 mL of solution S add 0.15 mL of ferric chloride

solurion RI and 2 mL of methvlene chiorids R. Shake and sllow

10 separate, The lower layer is colourless (2.2.2, Method Iy,
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Iron (2.4.9)

Maximum 20 ppm.

Ditute 5 mL of solution S to 10 mL with warer R.
Magnesium and alkaline-earth metals (2.4.7)
Maximum 200 ppm, calculated as Ca.

10.0 g complies with the test for magnesium and alkaline-
earth metals. The volume of 0.8 M sodium ederare used does
noi exceed 5.0 mL.

Heavy metals (2.4.8)

Maximum 10 ppm,

12 mL of sclusion S cornplies with test A, Prepare the
reference solution using Jead standard solution (1 ppm PB) R.
Loss on drying (2.2.32)

Maximum 1.0 per cent, determined on 1.000 g by drying in
an oven at 105 °C.

Sulfated ash (2.4.74)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissoive 80.0 mg in wazer R, add 5 mL of diflte nitric acid R
and dilute to 50 mL with wazer R. Tirrate with 0.1 M siluer
nitrare, determining the end-point potentiomerrically (2.2.20).
1 mL of 0.1 M sifver nrate is equivalent to 9.794 mg of
NH;Br.

Calculate the percentage content of NH;Br using the
following expression:

c—2.763 b

a = percentage content of NH;Br and NH,CI obtained in
the assay and calculated as NH,Br;

b = perceneage content of Cl obsained in the rest for
chlorides.
STORAGE
In an airdght container, protected from light.
Ph Eir
f . **x
Ammonium Chloride o
* *
(Fh Eur monograph 0007) *uk
NH,CE 53.49 12125-02-9

Action and use
Used for the acidificadon of urine and to correct metabolic

alkalosis.

Preparation
Ammonium Chiloride Mixture

Ph &

DEFINITION
Content
99,0 per cent to 100.5 per cent {dried substance).

CHARACTERS

Appearance

White or almost white, crystalline powder or colourless
crystals.

Solubility
Freely soluble in water.

IDENTIFICATION

A. Tt gives the reactions of chlorides (2.3.1).

B. 10 mL of solution S (see Tests) gives the reaction of
ammornium salts (2.3.1).

TESTS

Solution S

Dissolve 10.0 g in carbon dioxide-free water R prepared from
disrilled water R and diluee to 100 mL with the same solvent.

Appearance of solution

Soluton § is clear (2.2.1) and colourless (2.2.2, Method II).
Acidity or alkalinity

To 10 mL of solution S add 0.05 mL of meathy! red solurion R.
Not more than 0.5 mL of 0.0 M hydwmehlortc acid or 0.01 M
sodiw hydroside is required 1o change the colour of the
indicator.

Bromides and iodides

To 10 mL of sclution S add 0.1 mL of difuzz hydrochloric

acid R and 0.05 mL of chloranting solution R. After 1 min, add
2 mL of chioraformt R and shake vigorously. The chloroform
layer remains colouress (2.2.2, Method I).

Sulfates (2.4.13)

Maximumn 150 ppm.

Dilute 10 mL of solution S 1o 15 mL with distilled water R.

Calcium (2.4.3)
Maximum 200 ppm.
Dilute 5 mL. of solution S to 15 mL with distilfed evarer R.

Iron (2.4.9)
Magimurm 20 ppm. .
Dilute 5 mL of solution: § to 10 mL with warer R,

Heavy metals (2.4.8)

Maximum 10 ppm.

12 mL of satution S complies with test A, Prepare the
reference solution using lead standard solution (1 ppm Pb) R.

Loss on drying (2.2.32)
Maximnum 1.0 per cent, deterrnined on .00 g by drying in
an oven at 105 "C for 2 h.

Sulfated ash (2.4.14)
Maximum 0.1 per cent, determined on 2.0 g.

ASSAY

Dissolve 1.000 g in 20 mL of water R and add a mixrere of

5 mL of fermaldehyde solution R, previously neutralised 1o
phenolphchaletn solution R, and 20 mL of warer R. After

1-2 min, tirrate slowly with I M sodium hydroxide, using a
further 0.2 mL of the same indicator.

1 mL of 7 M sodium hydroxide is equivelent to 53.49 mg

of NH,CL

#h Etr
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. - *H
Ammonium Glycyrrhizinate A
" *
(Anumonium Glycyrrhizate, Fh Eur monagraph 1772} Fak
09 HC o
OH and epimer 24 CT |, NH,
HO
G4
CipHysNO 840 53956-04-
Ph Eir .
DEFINITION

Mixture of ammenium 18- and 18B-glyeyrrhizate
{(ammonium salt of (208)-3p-f{2-0-(B-n-
ghucopyranosyluronic acid)}-z-p-glucopyranosyluronic
acidjoxy)-11-oxoolean-12-en-29-pic acid}, the 18P-isomer
being the main component.

Content
98.0 per cent to 102.0 per cent (anhydrous substance),

CHARACTERS

Appearance

White or yellowish-white, hygroscopic powder,

Solubility

Slightly soluble in warer, very slightly soluble in anhydrous
ethanol, practically insoluble in acetone, It dissolves in diluze
solutiens of acids and of alkali hydroxides.

IDENTIFICATION

A, Infrared absorption spectrophotomeny (2.2.24).
Comparison anvmonion glycyrrhizar CRS.

B. Dissolve 0.1 g in 20 mL of warer R, add 2 mL of difure
sodiunt hydroxide solution R and heat cautiously. On hearing,
the solution gives off vapours that may be identified by the
alkaline reaction of wet Jirmus paper (2.3.1).

TESTS

Appearance of solution

The solution is clear (2.2.7) and not more intensely coloured
than reference solution BY; (2.2.2, Merhod .

Dissolve 1.0 g in ethanol (20 per cenr V/1) R and dilute 1o
100.0 mL with the same solvent.

Specific optical rotation 227

+ 49.0 to ++ 34.0 (anhydrous substance).

Dissolve 0.5 g in ethanol (50 per cent ¥iY) R and dilute to
50.0 mL with the same solvent.

Related substances

Liquid chromatography (2.2.29),

Tesr solurion Dissolve 0,100 g of the substance 1o be
examined in the mabile phase and difute to 100.0 mL, with
the mobile phase,

Reference solurion (2) Dilute 1.0 ml. of the test solution ta
20.0 ml. with the mobile phase.

Reference soluzion () Digsolve 50 mg of anmonim
glycyrrhizatz CRS in the mobile phase and dilute to 50.0 mL
with the mobile phase, Dilute 1.0 mL of the solution to
20.0 mE with the mobile phase.

Column:

— sz l=025m, 0 =40 mm,

— stationary phase: octadecylsily! silica gel for chramatography R
(5-10 pm).

Mobile phase glacial acetic acid R, acetonitrile R, warer B

(6:380:614 V1Y),

Floze rate 1.2 mUmin.

Derecrion Spectrophotometer at 254 nm.

Tnjection 10 uL.

Riar time 3 times the retention time of 18B-glycyrrhizic acid.

Relarive retention With reference to 18f-glycyrthizic acid

(retention time = abour 8 min): impurity A = about 0.8;

18x-plycyrrhizie acid = abour 1.2,

Systennt suitabiliry: reference solution (b):

— resolurion: minirnum 2.0 between the peaks due to
18f-glyeyrrhizic acid and 18a-glycyrrhizic acid.

Limits:

— I8x-glycyrrhizic acid: not more than twice the sum of the
areas of the peaks in the chromatogram obtained with
reference solution (a) (10.0 per ceni),

— mmipurity A: not more than the sur of the areas of the
peaks in the chromatogram obtained with reference
soludon (a) (5.0 per cent),

— any ather impurity: for each impurity, not more than
0.4 times the sumn of the areas of the peaks in the
chromatogram obtained with reference solution (z)

(2.0 per cent),

— sum of other impurities: not more than 1.4 times the sum of
the areas of the peaks in the chromatogram obtained with
reference solution (2} (7.0 per cent),

~— disregard fmit: 0.04 times the sum of the areas of the
peaks in the chromatogram obtained with reference
solution (a) {0.2 per cent).

Heavy metals (2.4.8)

Maximum 20 ppm.

1.0 g compties with limit test C. Prepare the reference

solation using 2 mI. of lead standard solution (10 ppm Ph} R,

Water (2.5.12)

Maximum 6.0 per cent, determined on 0.250 g

Sulfated ash (2.4. 14

Maximum 0.2 per cent, derermined on 1.0 g

ASSAY

Dissolve 0.600 g in 60 mL of anhydrous aceric acid R heating

at 80 °C if necessary. Cool. Titrate with 0./ M perchlsric acid,

determining the end-point potentiomerrically (2.2.20).

Y mL of 6.f M perchloric acid is equivalens to 84.0 mg

of C4:H55NO; B

STORAGE

In an airtght container.
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IMPURITIES

A. (4p,20B)-3p-[[2-O~(p-p-glucopyranosyluronic acid)-u-n-
glucopyranosyluronic acid] oxy}-23-hydroxy-11-oxoolean-12-
en-29-pic acid (24-hydroxyglycyrrhizinic acid).

Fh Eur
. W *
Amobarbital £ %
®, *
(Ph Eur monograph 0594) i
o o
w Y
NH
HyC 0
CH;4
Cy H N0y 226.3 57432
Action and use
Barbiturate.
P Ewr
DEFINITION

Amobarbiral contains nor less than 99.0 per cent and not
more than the equivalent of 101.0 per cent of 5-ethyl-5-
(3-methylbutyl) pyrimidin-2,4,6(1H,3H,5H)-trione, calculated
with reference to the dried substaoce,

CHARACTERS

A white or almost white, crystalline powder, very slightly -
soluble in water, freely soluble in alcohol, soluble in
methylene chloride. It forms water-soluble compounds with
alkali hydroxides and carbonates and with ammonia.

IDENTIFICATION

First identification 4, B.

Second identification A, C, D.

A. Determine the melting point (2.2, 14) of the substance to
be examined, Mix equal parts of the substance 10 be
examined and amobarbital CRS and determine the melring
point of the mixture. The difference between the melting
points {which are about 157 °C) is not greater than 2 °C.
B. Examine by infrared absorption spectrophotometry
(2.2.24), comparing with the spectrum obrained with
amabarbital CRS.

C. Examine by thin-layer chromatography (2.2.27), using
sthiea gel GFps4 R as the coating substance,

Test solurion Dissolve 0.1 g of the substance 1o be examined
in alcohol R and dilute to 100 mL with the same solvent.

Referance solution Dissolve 0.1 g of amobarbital CRS in
alcohol R and dilute o 100 mL with the same solvent.

Apply separately to the plate 10 pL of each solution. Develop
over a path of 18 cm using the lower layer from a mixture of
5 volumes of concenprated ammomia R, 13 volumes of aleciol R
and 80 volumes of chlorgform R. Examine immediately in
ultzaviolet light at 25¢ nm. The principal spot in the
chromatogram obtained with the test solution is similar in
position and size 1o the principal spot i the chromatogram
obtained with the reference solurtion.

D, It gives the reaction of non-nitrogen substizuted
barbiterates {2.3.1).

TESTS

Appearance of solution

Dissolve 1.0 g in a mixture of 4 mL of diluee sodium hydroxide
sohution R and 6 mL of water R, The solution is clear (2.2.1)
and not more intepsely coloured than reference solutdon Y
(2.2.2, Method II}.

Acidity or alkalinity

To 1.0 g add 50 mL of warer R and boil for 2 min. Allow to
cool and filter, T'o 10 mL of the filtrate add 0,15 mL of
niethy!l red solution R and 0.1 mL of 0.01 M sodium hydroxide.
The solution is yellow. Add 6.2 mL of 0.01 M hydrochioric
acid. The solution is red.

Related substances

Examine by thin-layer chromatography {2.2.27), using silica
gel GFas4 R as the coating substance.

Test solurion Dissolve 1.0 g of the substance to be examined
in alcohol R and dilute to 100 mL with the same solvene.

Reference solution Diluce 0'5 mL of the rest solution to

100 mL with alcehol R. .
Apply separately to the plate 20 pL of each solution. Develop
over a path of 15 cm using the Jower layer from a mixture of
5 volumes of concentrated ammonia R, 15 volumes of alcoho!l R
and 80 volumes of chiorgform R. Examine the plate
immediately in ultraviolee light at 254 nm. Any spor in the
chromatopram obtained with the test solution, apart from the
principal spot, is not more intense than the spot in the
chromatogram obtained with the reference soluden. Spray
with diphenylcarbazone niercuric reagenr R. Allow the plate to
dry in sir and spray with freshly prepared alcoholic porassium
hydroxide solurion R diluted 1 in 5 with aldehyde-free alcohs] R.
Heat at 100 °C 1o 105 °C for 5 min and examine
immediarely, Any spot in the chromatogram obtained with
the test solution, apart from the principal spot, is not more
intense than the spot in the chromatogram obtained with the
reference solution (0.5 per cent).

1.0ss on drying (2.2.32)

Not more than 0.5 per cent, determined on 1.000 g by
drying in an oven at 105 °C.

Sulfated ash (2.4.14

Not more than 0.1 per cens, determined on 1.0 g.

ASSAY

Dissolve 0.100 g in 5 mL. of pyridine R. Add 0.5 mL of
thymolphthalein sohuion R and 10 mL of sifver nitrare solution

in pyridine R. Tizate with 0.1 M ethanolic sedium hydroxide
until a pure blue colour is obtained. Carry our a blank
titration.

1 mL of 0.1 M ethanolic sodium hydroxids is equivalent to
11.31 mg of C1[H13N203.

Pl o
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1 . *F
Amobarbital Sodium oo
*, *
(Ph Eur monograph 0166) Hak
H
Oy _N._ _OHNa
me Y
N
HyC o
CHy
C] |H17N3N803 248.3 64-43-7

Action and use
Barbiturate.

Fh Ewr

DEFINITION

Amebarbiral sodium contains not less thag 98.5 per cent and
not more than the equivalent of 1062.0 per cenr of sodium
derivative of 5-ethyl-5-(3-methylburyl) pyrimidin-
2,4,6(1H,3H,5H)-trione, calculated with reference to the
dried subseance.

CHARACTERS

4 white or almost white, granular powder, hygroscopic, very
soluble in carbon dioxide-free warer {2 small fraction may be
insoluble), freely soluble in alcobal.

IDENTIFICATION

First identification A, B, E

Second identificarion A, C, D E.

A. Acidify 10 mL of solurion S (see Tests) with difure
kydrochloric acid R end shake with 20 mL of erher R. Separate
the ether layer, wash with 10 mL of warer R, dry over
anfydrous sodium sulfare R and filter. Evaporate the filtrate to
dryness and dry the residue at 100 °C 10 105 °C {rest
residue). Repeat the operarions using 0.1 g of amobarbical
sodinm CRS (reference residue). Determine the melting poing
(2.2.14) of the test residue, Mix equal parts of the test
residue and the reference residue and determine the meldng
point of the mixture, The difference between the melting
points (which are abour 157 °C) is not greater than 2 °C.

B. Examine by infrared absorption spectrophotometry
{2.2.24), campering the spectrum obtained with the reference
residue prepared from amobarbital sodium CRS with that
obtained with the test residue (see identfication test A).

C. Examine by thin-layer chromarography (2.2,27), using
silica gel GFos; R as the coating substance,

Test solurion Dissoive 0.1 g of the substance 1o be examined
in alcohsl R and dilure to 100 mL with the same solvent.
Reference solurton Dissolve 0.1 g of amobarbital sodium CRS in
alcohol R and dilute to 100 mL with the same solvent,

Apply separately te the plate 10 yL of each solution, Develop
over a path of 18 cm using the Jower layer of 3 mixture of

5 volumes of concemrared ammonia R, 15 volumes of akohal R
and 80 volumes of chipraform R, Examine immediately in
ultravialet light ar 254 nm. The principal spot int the
chromarogram obtained with the test solurion is similar in
position and size to the principal spot in the chromategram
obtained with the reference solution.

D. It gives the reaction of non-nitrogen substiniced
barbirurates (2.3.1).

E. It gives reaction {a) of sodium 2.3.0.

TESTS

Solution 8§

Dissalve 5.0 g in alcohol (50 per cen: Vi) R and dilute 1o
50 ml. with the same solvent,

Appearance of solution
Soluzion S is clear (2.2.1) and not mare intensely coloured
than reference solution Y5 (2.2.2, Method IT).

pH (2.2.3)

Dissolve 5.0 g in carbon dioxidefree warer R and dilute 10
50 mL with the same solven:, Disregard any slight residue.
The pH of the solution is not more than 11.0,

Related substances

Examine by thin-layer chromatography (2.2.27), using silica
gel GFasy R as the coating substance,

Test solurion Dissolve 1.0 g of the substance 1o be examined
in aleohol R and dilute to 100 mL with the same solvent,

Reference sohurion Dilute 0.5 mL of the test solution to

100 mL with aleohol R.

Apply separately to the plate 20 gL of each solution, Develop
over a path of 15 cm using the lower layer of a mixmre of

5 volumes of concentrared ammonia R, 15 volumes of alohol R
and 80 volumes of chioroform R, Examine the plate
immediately in ulravioler light at 254 nm. Spray with
diphenylcarbazone mercuric reagent R, Allow the plate to dry in
air end spray with freshly prepared alcoholic potassium
hydraxide solution R diluted 1 in 5 with aldehyde-free alcohol R,
Hear at 100 °C 1o 105 °C for 5 min and examine
immediately. When examined in ultraviole light and after
spraying, any spot in the chromatogram obrainied with the
test solution, apart from the principal spot, i5 not more
intense than the spot in the chromatogram obtained with the
reference sohution (0.5 per cent). Disregard any spor at the
point of application.

Loss on drying (2.2.32)

Not more than 3.0 per cent, determined on 0.50 g by drying
in an oven ar 130 °C,

ASSAY

Dissolve 0,200 g in 5 mL of ethano! B, Add 0.5 mL of
thymolphthalein solution R and 10 mL of sffver nitrate saberion
n pyridine R. Titrate with 0.7 M athanolic sodim hydroxide
until a pure blue colour is obained. Carzy our a blank
titraton.

1 mi of 0.7 M ethanolic sodium hydroxide is equivalent to
24.83 mg of C“H”NzNEOg.

STORAGE
Store o an airtight container.
Fh L
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*, %
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0
HOD

C15H13N3N305S 387.4 34642-77-8

Action and use
Penicillin antibacterial,

Preparations
Amoxicillin Injection
Cre-amaxiclav Injection

PhEwr

DEFINITION

Sodium (28,5R,6R)-6-[[(2R)-2-amina-2-

{4-hydroxyphenyl) aceeyl]amino]-3,3-dimethyl-7-ox0-4-thia-1-
azabicyclof3.2.0Jheptane-2-carboxylate.

Semi-syntheric product derived from a fermentation product.

Content
89.0 per cent 1o 102.0 per cent (anhydrous substance).

CHARACTERS

Appearance

White or almost white, very hygroscopic, powder.

Salubility

Very soluble in water, sparingly soluble in anhydrous ethanol,
very slightly soluble in acetone.

IDENTIFICATION

First tdentification A, D.

Second idenificarion B, G, D.

A. Infrared absorpdon spectrophotometzy (2.2.24).
Prepararion Dissolve 0.250 g in 5 mL. of warer R, add 0.5 ml.
of dilure aceric acid R, swirl and allow to stand for 10 min in
iced water. Filter the crystals and wash with 2-3 mL of &
mixture of 1 volume of warer R and 9 volumes of acerone R,
then dry in an oven at 60 °C for 30 min.

Compartson amexicilin trifydrate GRS,

B. Thin-layer chromartography (2.2.27).

Test solution Dissolve 25 mg of the substance to be examined
in 10 mL of soditem hydrogen carbonate solution R.

Reference solution (a} Dissolve 23 myg of amoxicillin

wribydrare CRS in 10 mL of sodium hydrogen carbonare

solution R,

Reference sohution (b) Dissolve 25 mg of amoxicillin

wrilydrate GRS and 23 mg of ampiciffin wrihydrars CRS in

10 L of sodium hydrogen carbonare solution R,

Plate TLC silanised silica gel plare R.

Mobile phase Mix 10 volumes of acetone R and 90 volumes of
a 154 g/L soludon of ammonium acetaze R previously adjusted
to pH 5.0 with glacial acenc acid R.

Applicarion 1 pL.

Devglapinent Over a path of 15 cm.

Drying In air.

Derecrion Expose 1o jodine vapour untl the spots appear and
examine in daylight.

www.webofpharma.com

Systzm suttability: reference solution (b):

— the chromatogram shows 2 clearly separated spots,
Resulis The principal spot in the chromatogram obtained with
the test solugion is similar in position, colour and size to the
principal spot in the chromatogram obtained with reference
solution (a).

C. Place about 2 mg in a test-tube about 150 mm long and
about 15 mm in diameter. Maisten with (.05 mL of warer R
and add 2 mL of sulfuric acid-formaldehyde reagent R. Mix the
contents of the tube by swirling; the solution is practically
colourless. Place the test-tube in g water-bath for 1 min;

a dark yellow colour develops.

D. It gives reaction (g} of sodium (2.3.1).

TESTS

Appearance of solution

The solution is not more opalescent than reference
suspension IF {2 2.7), it may show an inidal, but transient,
pink colour, and after 5 min, its absorbance (2.2.25) at
430 nm is not greater than 0.20,

Dissolve 1.0 g in warer R and dilute to 10.0 mL with the
same solvent. Examine immediately after dissolution,

pH (22.3)

8.010 10.0.

Dissolve 2.0 g in carbon dioxide-free warer R and dilute to
20 mL, with the same solvent.

Specific optical rotation (2.2.7)
+ 240 to + 290 (anhydrous substance).

Dissolve 62.5 mg in a 4 g/L, solution of porassium hydrogen
phthalate R and dilute to 25.0 mL wich the same solution,

Related substances
Liquid chromatography (2.2.29),
Test solution (a) Dissolve 30.0 mg of the substance to be
examined in mobile phase A and dilute to 50.0 mL with
mobile phase A.
Test solution (B) Dissolve 30.0 mg of the substance to be
examined in mobile phase A and dilute 10 20.0 mL with
mabile phase A. Prepare immediaraly before use.
Reference solution (g) Dissolve 30.0 mg of amoxiciliin
trihydratz CRS in mobile phase A and dilute to 50.0 mL. with :
mobile phase A. i
Reference solution () Dissolve 4.0 mg of cefadroxt! CRS in i
mobile phase A and dilute to 50 ml. with mobile phase A,
To 5.0 mL of this solution add 5.0 mL of reference
solution () and dilute to 100 ml with mobile phase A.
Reference soluzion (¢) Dilute 2.0 mL of reference soludon (g}
to 20.0 mL, with mobile phase A. Dilute 5.0 mL. of this
soludon fo 20.0 mL with mobile phase A,
Reference solurion (d) To 0.20 g of amoxicllin wihydrate R add
1.0 mL of water R. Shake and add dropwise difure sodium
hydroxide solution R to obtain a solution. The pH of the
solution is about 8.5. Store the solution at roem temperature
for 4 h, Dilute 0.5 mL of this solution to 50.0 mL with
mobile phase A,
Colunir:
— size: = 0.25m, © = 4.6 mm;
— swationary phase: octadecylipl silica gel for chromatography R
(5 prm).
Meobile phase:
— nobile phase A: mix 1 volume of aceranierde R and
99 volumes of a 25 per cent V/V solutdon of 0.2 M
potassium dihydrogen phosphate R adjusted to pH 5.0 with
dilute sodivm hydroxide solurion R;




I-164 Amoxicillin Sodijum

2015

- wmobil¢ phasz B: mix 20 volumes of acetonftrile R and
80 volumes of a 23 per cent /¥ solution of .2 M
potasstin diltydrogen phosphatz R adjusred to pH 5.0 with
dilute sodium frydroxide solution R

Time Moblle phase A Mabile phase B
{min) (per cent V/V) {per cent V/V)
-1ty 92 8
Iy - (ty + 25) 91ap B -» 100
{ty +25) - {1, + 40) 0 100
(tg + 40) - (1, + 55) 92 8

£y = retention time of amaxicillin determined with referance solution {c)

If the mobile phase has been adjusted to achieve the reguired
resofution, the adjusted composition will apply at time zero
in the gradient and in the assay,

Flow rate 1.0 mU/min.

Derection Spectrophorometer at 254 nm,

Injecrion 50 pL of reference solutions (b) and (¢} with

isocrasic elution at the initial maobile phase composition and

50 pL of test solucion (b) and reference solution (d)

according to the elution gradient described under Mobile

phase; inject mobile phase A as s blank according to the
eluton gradient described under Mobile phase.

Idewtificarion of tmpuritics Use the chromatopram obtained

with reference solution (d} 1o identify the 3 principal peaks

eluted after the main peak corresponding to impurity C,

amoxicillin dimer (impurity J; # = 1) znd amoxicillin timer

(impurity J; n = 2).

Relarive retention With reference 1o amoxicillin:

impurity C = gbour 3.4; impurity } (n = 1) = about 4.1;

impurity J (n = 2) = about 4.5,

Systemy suttabdity: reference solution (b):

— resolurion: minimum 2.0 between the peaks due to
amoxicillin and cefadroxil; if necessary, adfust the raso
A:B of the mobile phase.

Limirs:;

— fmpurity ¥ (11 = 1): not more than 3 times the area of the
principal peak in the chromatogram obtained with
reference solution (¢} (3 per cent);

— any other impurity: for each impurirty, not more than twice
the area of the principal peak in the chromatogram
obtained with reference solution () (2 per cenp);

— total: not mere than 9 times the area of the principal peak
in the chromatogram obrained with reference solution (c)
(9 per cenr);

— disregard limiz: 0.1 times the area of the principal peak in
the chromatogram obtained with reference solution {c}
(0.1 per cent).

N, N-Dimethylaniline (2.4.26, Methed 4 or B)

Maxirnum 20 ppm.

2-Ethylhexaneic acid (2.4.28)

Maximum 0.8 per cent nifm.

Heavy metals (2,4.8)

Maximum 20 ppm.

1.0 g complies with test C. Prepare the reference solution

using 2 mL of lead standard solution (10 ppin Ph) R,

Water (2.5.12)
Maximum 3.0 per cent, determined on 0.400 2.

Bacterial endotoxins (2.6, 4

Less than 0.25 TU/mg, if intended for use in the manuafacture
of pareatera] preparations without a further appropriate
procedure for the removal of bacterial endotoxins,

ASSAY

Liguid chromatography (2.2.29) as described in the iest for

related substances with the following modifications.

Mobile phase Initial composition of the mixture of mobile

phases A and B, adjusted where applicable,

Irjection Test solution (a) and reference solution (a).

Systen suitabilizy; reference solution {a):

— repearability: maximum relative standard deviation of
1.0 per cent after 6 infectons.

Calculate the percentage content of amoxicillin sodium by

multiplying the percentage content of amoxicillin by 1.060.

STORAGE

In an airtight conesiner, If the substance i sterile, store in o

sterile, airtight, wnmper-proof container,

IMPURITIES
H com

[a] \
N’§<BH1
HyN-- g CH
H H
A. (28,5R,6R)-6-amino-3,3-dimethyl-7-ox0-4-thjz-1-

aznbicyclo[S.2‘O]heptane—z—carboxy!ic acid
(6-aminopenicillanic acid),

o R com
HONHy N&CH:!
4 N-- § ©CHa
H H
o
Ho

B. (28,5R,6R)-6-[[(25)-2-aminn-2-
(4-hydroxyphenyl)aceryl] amino]-3,3-dimethyl-7-oxo-4-thia- -
azabicyclo[3.2.0lheprane-2-carbosylic acid (r-amoxicillin),

H com

L, “§<CH,
O, N 2 CH;

- L]

Iz
]

HD

C. (4S)—.?.—[5-(4-hydroxyphenyl}-3,6-diox0piperazin-2-yl]-S,S—
dhneﬂsy]thiazo!idine—'i—carboxylic acid (amoxicillin
diketopiperazines),

' " ocom
HONHg HN’§<CH3
. N\],)'\S CHy
O 0 CouH
HO

D. (48)-2-[[[(2R)-2-amino-2-
{(4-hydroxyphenylacetyl] amino]carboxymethyl}-5,5-
dimethyitl1iazclidine-4~ca.rboxylic acid (penicilloic acids of
amoxicillin),
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H coH
Hodet o HA &CH!
H
o
HO

E. (2RS5,48)-2-{[[(2R}-2-amino-2-
{(4-hydroxyphenyljacetyl]amino]methyl]-5,5-
dimethyithiazolidine-4-carboxylic acid (penilloic acids of

amoxiciliin),
N CH
=
( -
N
oM

F. 3-(4-hydroxyphenyl) pyrazin-2-ol,

H

L,

HO
o0
W H N’$<CH3
(L N g CHs

ol
0
HO

G. (28,5R,6R)-6-[[(2R)-2-[[{2R)-2-amino-2-
(4-hydroxyphenyl)acetyl]aminoj2-
(4-hydrexyphenyl)acetyl]amine}-3,3-dimethyl-7-oxo-4-thia-1-
azabicyclo[3.2.0]heptane2-carboxylic acid
(p-{4-hydroxyphenyl)glycylamoxicillin),

H coH

HC O
HaC
Wi HNH

HO

H. (2R)-2-[(2,2-dimethylpropanoyl)amino]-2-
(4-hydroxyphenylyacetic acid,

H NH;
COH

HO

1. (2R)-2-amino-2-(4-hydroxyphenyl)acetic acid,

J. co-oligomers of smoxicillin and penicilloic acids of
amoxicillin,

HO

K. oligomers of penicilloic acids of amoxicillin.

Fiy Eur
'PTIL . * ¥ ¥
Amoxicillin Trihydrate S
* *
(Ph Eur monograph 0260) b
o H coM
H N N’§<GHJ
H H
aQ
HO
C1eH1oN3048,3H,0 419.4 61336-70-7

Action and use
Penicillin antibacterial.

Preparations

Amoxicillin Capsules

Amoxicillin Oral Suspension
Co-amoxiclav Oral Suspension
Co-amoxiclav Tablets

Dispersible Co-amoxiclav Tablets

FhEwr

DEFINITION

(28,5R,6R)-6-{{(2R)-2-Amino-2-
(4-hydroxyphenyl)aceryljamino] -3,3-dimethyl-7-oxo-4-thia- 1~
azabicyclo[3.2.0]heptane-2-carboxylic acid trihydeate.
Semi-synthetic product derived from a fermentation product.

Content

05,0 per cent to 102.0 per cent (anhydrous substance).
CHARACTERS

Appearance

White or almost white, crysaliine powder.

Solubility

Slighsly soluble in water, very slighdy soluble in ethanol

(96 per cent), practically insoluble in fatry oils. It dissclves in
dilute acids and dilute solutions of alkali hydroxides.
IDENTIFICATION

First identificarion A

Second identification B, C

A, Infrared absorption spectrophotomerny (2.2.24).
Comparison amexicillin rilydrate CRS.

B. Thin-layer chromatography (2.2.27).

Test solution Dissolve 25 mg of the substance to be examined
in 10 mL of sodiunt hydrogen carbonate solution R.

Reference solution (a) Dissolve 25 mg of amoxicillin
rikydrate CRS in 10 mL of soditm hydragen carbonate
solution R.
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Reference solution (b) Dissolve 25 mg of amoxicillin
trikydrarz CRS and 25 myg of ampicillin iikydrate CRS in
10 mL. of sodium hydrogen carbonare solution R.
Platz TLC silanised silica gel plare R.
Mobde phase Mix 10 volumes of acerone R and 90 volures of
a 154 g/L solution of ammonium acetare R previously adjusted
0 pH 5.0 with glacial acetic acid R,
Application 1 pl.,
Development Over a path of 15 em.
Drying In air.
Detection Expose to iodine vapour until the spots appear and
examine in daylight.
Switem suirability: reference solution (b):

~— the chromatogram shows 2 clearly separated spots.
Results 'The principal spot in the chromatogram obtained with
the test solution is similar in position, colour and size to the
principal spot in the chromatogram: obtained with reference
solution (a).
C. Place abaut 2 mg in a test-tube about 150 min long and
about 15 mm in diameter. Moisten with 0.05 mL of water R
and add 2 mL of sulfuric acid-formaldehyde reagent R, Mix the
contents of the wbe by swirling; the solution is practically
colourless. Place the test-tube in a water-bath for I min;
a dark yellow colour develops,

TESTS

Solution §

With the aid of ultrasound or gentle heating, dissolve 0.100 g

in carbon digxidefree water R and dilute to 50.0 mL with the

sare solvent.

pH (223

3.5 to 5.5 for solution S.

Specific optical rotation (227

+ 290 0 + 315 (anhydrous substance), determined on

solution S,

Related substances

Liquid chromatography (2.2.29).

Buffer solurion pH 50 To 250 mL of 0.2 M porassium

difydrogen phosphate R add dilute sodium hydroxide solution R

10 pH 5.0 and dilute 1o 1000.0 mI. with water K.

Test solution (a) Dissolve 30.0 mg of the substance to be

examined in mobile phase A and dilute to 50.0 mL with

mobile phase A.

Test solution (%) Dissolve 30,0 mg of the substance to be

examined in mobile phase A and dilute to 20.0 mL with

mobile phase A, Prepare immediarely before wse.

Reference solurion (1) Dissolve 30.0 mg of amoxicillin

triliydrare CRS in mobile phase A and dilute to 50.0 mL with

mobile phase A,

Reference solution (b} Dissolve 4.0 mg of ezfadroxs! CRS in

moabile phase A and dilute 10 50 ml. with mobile phase A,

To 5.0 mL of this solution add 5.0 mL of reference

salution {a) and diluze 1o 100 mL with rmobile phage A,

Reference solurion (¢) Dilute 2.0 ml. of reference solution {a)

1o 20.0 mL with mobile phase A, Dilute 5.0 mL of this

solution te 20.0 mL with mobile phase A,

Colurn:

— size:l=025m, O = 4.6 mm;

— stationary phase; octadecylsibyl silica gel for chromatography R
(5 umj.

Mobile phase:

— mobilz phase A: acetonitrilz R, buffer solution pH 5.0
(1:99 717

— mobil phase B: acetonitrile R, buffer solution pH 50
(20:80 V11);

Time Mobile phase A Mobile phase B
{min) {per cant V1) (per cent V/V)
G-t 92 3
t, - (4 + 25) 9230 B 100
{1y + 25) - (1, + 40) o 100
(tx +40) - (1, + 55) 92 8

fa = retention time of amoxicillin determined with reference solution (¢}

if the mobile phase composition has been adjusted to achieve

the required resolution, the adjusted compasition will apply

at time zero in the gradient and in the assay,

Flow rate 1.0 mL/min.

Detection Specrophotometer at 254 am,

Injection 50 yi. of reference solutions (b) and (c) with

isocraric elution at the inidal mobile phase composition and

50 pL of test solutdion (b) according to the elution gradient

described under Mohile phase; inject mobile phase A as a

blank according to the elution gradienr descdbed under

Maobile phase.

Systent suitability; reference solution (b):

— resolurion: minimum 2.0 berween the peaks due 1o
amoxicillin and cefadroxil; if necessary, adjust the ranio
A:B of the mabile phase.

L :

~— any impuriy: for each impurity, not more than the area of
the principal peak in the chromatogram obrained with
reference selution (c) (1 per cent).

N, N-Dimethylaniline (2.4.26, Method A or B)

Maximum 20 ppm.

Water (2.5.12)

11.5 per cent to 14.5 per cent, determined on 0.100 g

Sulfated ash (2.4.14)
Maximum 1.0 per cent, determined on 1.0 g

ASSAY

Liguid chromatography (2.2.29) as described in the test for

related substances with the following modifications.

Mobile phase Inital composition of the mixture of mobile

phases A and B, adjusted where applicable,

Tnjection Test solution {a) and reference solution (a),

System suttability: reference solution (a):

— repeatability: masimum relative standard deviaton of
1.0 per cent after 6 injectons.

Calculate the percentage content of C16H;0N3058 taking

into account the assigned content of amoxicillin

trthydrate CRS.

STORAGE
In an airtight container,
IMPURITIES
o H com
N’&CHJ
Hgd« & TCH;

H #H

A, (25',SR,&R)-G-:zmino-S,B-dimeth-y]—?-oxo-—i—ﬂﬁa-1-
azabicyclo[3.2.0]hepmnc—2-carboxy!ic acid
{6-aminopenicillanic acid),
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HO

B. (28,5R,6 K)-6-[[(25)-2-amino-2-
(4-hydroxyphenyl)acetyl| amino)-3,3-dimethyl-7-ox0-4-thia-1-
azabicyclo[3.2.0Theptane-2-carboxylic acid (L-amoxicillin),

H cam
HN CH;
[s] N' ' g’ CHs
& NT o
1 =
e

HD

C. (45)-2-[5-(4-hydroxyphenyl}-3,6-dioxopiperazin-2-yl}-5,5-
dimethylthiazolidine-d-carboxylic acid {amoxicillin
diketopiperazines),

H coH

HoONHz HY CH3
N g’ “GH

COH

D. (48)-2-[{[(2R)-2-amino-2-
(4-hydroxyphenylaceryl]aminojcarboxymethyl]-5,3-
dimethylthizzolidine~-4-carboxylic acid (penicilloic acids of
amoxicillin),

HO

H coH

H NH:H HN&CH;
" . and epimer at C*
,@AW“\'*\S o
H
s}
HO

E. (2RS5,48)-2-[[[(2R)-2-amino-2-
(4-hydroxyphenyl)aceryllamino]methyl]-3,5-
dimethylthinzolidine-4-carboxylic acid (penilloic acids of
amoxicillin),

N =y
Q’Q
e
OH
HO
F. 3-(&-hydroxyphenyl)pyrazin-2-l,

H MM,

0
o}
H NH N CH;
HO . H
N-- 5 CH
H H
a]
HO

G. (25,5R,6R)-6-[[(2R)-2-[[(2R)-2-amino-2-
(4-hydroxyphenyl)aceryt]amino]-2-(4-hydroxy-
phenyi}aceryllamine]-3,3-dimeathyl-7-oxo-4-thia-1-
azabicyclo[3.2.01heptane-2-carboxylic acid
(p-(4-hydroxyphenyl)glycylamoxicillin},

H coH

HiC H NH
COH
HO

H. (2R}-2-[(2,2-dimethylpropanoyl)amino]-2-
(4-hydroxyphenyl)acetic acid,

H NHz
coH
HO
1. (2R)-2-amino-2~(4-hydroxypheayl}acetic acid,

SN

1 COH

HN CHy
H .
. CHy

J. co-oligomers of amoxicillin and of penicilloic acids of
amoxicillin,

H
~ H
) ,COzH
HN ’&cwg
H .
. CH,

5

HN

K. ofigomers of penicilloic acids of amexicillin,

" coH

(o] Y
N’§<CHJ
o] - g CHy

o] .H HH

N
H NHZH CHs

H H
o]
Ho

L. (25,5R,6R)-6-[[{2S,5R,6R)-6-[[(2R}-2-amino-2-
{4-hydroxyphenylaceryl]amino]-3,3-dimethyl-7-oxc-4-thig-1-
azabicyclo[3.2.0