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The Brmsk Pham:acopaem compnses the ennre text w:thm th:s publwatzon The -
“word” ojﬁaal’ is used in the Pharmacopoeia to s:gnzjﬁ; of the Pham:acopoeza It-
e .-"apphes to-any. utle substance, preparation, merhod or statement mcluded n the '
"~ general- notices, monographs and appendtces af the Phaﬁnacopoeza Tke L
R _abbrewanon for Bmmh Phaimacopomaﬁ BP A L

Monographs of the European Pharmacopoela are reproduced in: thlS edmon '

of the British- PharmacoPoela by:incorporation of the text pubhshed under
:the du‘ect:on of the- Councd of Europe (Partlal Agreement) in accordance
with the Conventlon on the Elaborauon of a: ‘European Pharmacopoela

-;;;--(Treaty Series No..32. (1974) CMND:5763). as amended by the Proto_col tol -
the Conventlon (Treaty Serles No _MISCI6 (1990) CMND 1133) hey s

: ** Monographs of the, European 'Pharrnacopoela are dlstmgulshed by a-ﬁ'iﬁ'_ .

chaplet of stars egauist the tltle and by reference to the Eu_ropean

. ‘Waliw.webefpharma.com . -




'_11-4 'General'-Notices . _ ST ' o o | . 2_022_"

The follonnng geneml nottces appb; 0. the statemoms made in the monographs of

the British. Pharmacopaem other thcm those reproduced from the European
Phannacopoem and 1o°the statements. ‘made in the Appendwes of the British

* Pharmacopoeia other than when g method 1est of other matter descrtbed in an G
appendlx is maoked ina monograph reproduced from the European = '
Pharmacopoem o | o . REN .

- E;.__'Oﬂicial Standards The requu'ements stated in the monographs of the Pharmacopoe1a apply to -
.5 articles that are interided for medicinal use but not necessanly to articles’ = .
 that may be sold under the same name for other purposes. An article o
: ':':rntended for medtcma] use that 1s descrrbed by means of an ofﬁcral title R

', formulated preparatton must comply throughout its: 'assrgned shelflife ™ .~
(penod of valrdrty) “The subject of any other monograph must comply
throughout its: perrod of ase. =
R A monograph is to be construed in accordance wrth any general

: monograph or nonce or any’ appendrx, note of 0ther cxplanatory materral
that is contamed in this edltlon and that 1s appltcable to that monograph

Thrmtatlon of potentlal mlpuntles rather than to prowde agamst all possrble L
:.nnpuntles Matenal found to contatn an unpunty not detectab]e by means S

’ molecular formula grven at the begmmng of i rnonograph (b) a molecular
“weight; (¢ _a'-Chemrcal Abstracts Service. Reglstry Number, (d) any S
__mfonnanon" given at the end of a monograph concermng 1mpum:1es “known
1o be: lumted by-' that monograph, (e) mformauon in any annex to Lo

1w webofpharmaccom
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mandatory adv1ce or tecommendanon

- requirement in question has to be met, unless a competent authority

. authorises a modtﬁcatton or exemptton -where justified in a parttcu]ar case.-
: -"-_The term: competent authonty means the national, supranational or -

L mternatlonal body or orgamsanon vested w1th the authonty for makmg

. decisions.concerning the:isstte inquestion. It may, for. example, bea

'hcensmg authont}r or an ofﬁmal control laboratory ‘For a formulated

i ‘preparanon that is the: sub]ect of monograph in the Bnnsh Pharmacopoela

) ?_E.fany ]usttﬁed and. ‘authorised modification’ to, or’ exempnon from, the

-.ﬁ,_"reqmtements of the televant general monograph of the Buropean -~ = = "
o Pharmacopoeta is stated in the individual monograph. For example, the -

genéral’ monograph for Tablets requires. that Uncoated Tablets, except for

' - statements and requtrements addtn’"nal to those of the European

r."_';Brmsh Phannacopoela Such statements and requlrements apply to alI
_ -'monographs for-that dosage form included in the Pharmacopoeta unless
'_.‘.otherwttse mdlcated u_1_the mchvtdual monograph o

ean ahkefthough not necessanly 1dent|cal o :
Further Clllallﬁers (such as numencal acceptance cn Tid)

"'operatmg condl "on

57 Expressionof Whereathe standard“for the content of a. substance descnbed in: a S
- Stand'ard"s:- rmonogtaph is° expressed in-terms of the chemtcal formula for ‘that substance '

: ""f-_-_to the: result of the. assay. calculated in terms. of the’ equlvalen cont:
e specified chemical formula. For example, the statement ‘contains not. less
.than-99.0% and not more than 101.0% of C20H24N202,HC1’ impltes that

calculated 1n terms _of the equwalent content of C20H24N202,HCI

o .‘monograph Any statement contammg Lhe word should’ constltutes non- -

The expressmn ‘unless otherwise. )usttﬁed and authonsed’ means that the .

T . chewable tablets, dlsmtegrate within'15 mmutes, for Calcmm Lactate
Tablets a-time of 30 minutes is permttted O ST

- Many of the general monographs for forrnulated preparatlons tnclude e T

-~ an-upper limit exceedmg 100% may. be stated Such-an upper limit applies o

ot . the result of the. assay is not. less than 99.0% and riot more_ than 10170%, o -

B fWWW.WéTb(Vprha:r_ma.Com"'_-a




S Where the result of an assay or test is- requn:ed to be Calculated w1th _
L E reference to the dned anhydrous or ignited substance, the substance free
S from a specified solvent or to the. peptlde content, the determination of loss
on drylng, water content, loss-on ignition, content of the specified solvent.
'~ orpeptide content is camed out by the method prescnbed in the relevant
: test in the monograph i o : : o

: Temperature he Celsms thermometnc scale lS used m expressmg temperatures S

+ Weights and The metnc system of WEIghtS and measures is ernployed SI Umts have

- Measures generally been adopted. Metric measures are required to have beén =
graduated at 20° and all measurements involved-in. the analytlcal operations - .
. of the Pharmacopoeta ate intended, unless otherwrse stated; to be made at o
that temperature, Graduated._glass apparatus used in analyucal opérations
_shOuld comply with Class A requirements of the approprlate Internatlonal Tz
~Standard issued by. the International Orgamzatlon for Standardtzauont ‘The -
abbrevrauon for htre is ‘L’ thrOughout the--P armacopoela e '

Atomlc Welghts 2001 P“thhEd bY the Intemauonal Umon of Pure and
Apphed Chermsr-ry (Appendlx XXV) - 9 T

e Consmﬂfwe’ght

Py Expression of
Conce tratlons

".l ns welght m wetght, un]ess otherwnse specrﬁed ,
, When the concenttauon of a solunon s expressed as parts of dlssolved

: ihqmd in parts bY volume (mL) of the ﬂnal solunon, or parts by Welght (g)
: of a'gas in parts: by welght (g) of the final solution. :
: When the concenu'atlon of a solutlon 1s expressed in molanty deslgnated
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the stated solute contatned in sufﬁclent Punﬁed Water (unless otherw1se

s B " stated) to produce 1 hl:re of solunon

. Reagents .
LT defined in appendices. The descriptions set out in the appendrces do not
' 'tmply that the matenals are sultable for use tn medlcme S

* Caution Statements - N
TR e e s reagents specrﬁed foruse in the. assaysand tests of the PharmaCOpoera may ERER
- .be injurious to. ‘health un]ess adequatep cautions _a" '

 Water Bt

. ,‘I'_n_"di'cat'ors'f

o __:tm-anons descnbed tn“ ssays or tests is

- - in carrymg out the assays and ‘tests of- the Pharmacop0e

of an Jtaltmsed stateme_nt, the absence of such a
however be taken to° mean that ‘no hazard exlsts

'”grven in Appendtx XXI A ‘has the same srgmﬁcance as the main title."-

"submdtary title, with the addition of a.preposition’ ifs appropnate, ‘are also -
- - official titles. Thus, the following are all official titles: ASptnn_Tablets, e T
Tablets of Aspitin;- o

S . :rname of the active’ lngredlent of mgredlents, where this is not included in -
~ - the title of the monograph, is al§o an’ oﬁictal title. For: example, the:title -
- "-Promethaztne Hydrochlonde Oral Solution- ‘has’ the same significance as

' Promethazine Oral Solu

i has the same significance as Bromphemramme Tablets. -~ i~

: _"‘Pharmacopoera is: dtﬂ‘erent from that at the head of the text incorporated
leto the’ British- Pharmz
.. the recommendatton of the British Pharmacopoeta Commtssron Approved
* ‘Synonyms have the same srgmﬁcance as:the main title and are thus official - -~
N _'ntles A cumulanve hst of such Approved Synonyms IS prowded in e

The terrn water bath’ means. a bath- of borltng water, unless water at some o
-other temperature is: mdtcated in the text, . An’ alternanve form of heanng

': rmay be employed provtdmg that - the requlred temperature lS approxrmately-- e
i matntatned but not exceeded ST : N

3The reagents requu'ed for the assays and tests of the Pharmacopoera are o

Indscators, the colours of whlch change over approxrmately the same range
- of pH, may be substituted for one another but i in the’ event of doubt or-

- dispute as to the equtvalence of tndtcators for a parncular purpOSe, the
- -*"-_.tndtcator spectﬁed in the text isTalone. authontatlve '

~The- quannty of an- mdrcator soluttonappropnate for iuse in ac1d base o " S
'mL unless otherwrse stated m T

" Any solvent requlred in an- assay or test ih whrch an mdtcator is spectﬁed' S
g prevrously neutrallsed o the mdtcator, unless a blank test is prescnbed Ties

A number of matenals descnbed in the monographs and some of the .

taken. The prmcrplesf
of good laboratory practrce and the provtsrons of_'_ y p ptoprlate- o

Attentton is drawn o parttcular hazards in cert

monographs by means
ment should not L

SubSldlaI’y tttles, where mcluded have :the'sarne signii | TR
titles, An abbrevrated title constructed in accordance'wlth the dtrectlons I T

Tttles that are derwed by the suttable inversion. of words of a main or .

Atmpme Inieouon, In]ecnon of Atropme T .
A tttle of a formulated preparatlon ‘that includes the full nonpropnetaty

ution and the ntle Bromphentramrne Maleate Tablets:_;'_

- “Where the. Engltsh tltle at the head of a monograph 1n the European

acopoela, an’ Approv‘ed Synonym has been. created on

Wwyv'.fWebofphar_ma.-_C‘om:.-.‘__ .
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_ Where the names of pharrnacopoe1al substances, preparatlons and other R
- matenals occur in the text théy are prmted with caprtal initial letters and -
this indicates that matenals of Pharmacopoelal quality must be used. Words -
" 7 in the text that name a reagent or other material, a physrcal characteristic ot
. 4 process that is “described ‘or defined i inan appendlx are prmted in-talic
. type, for example, methanol absorbance, gas chramatography, and these 1mply _
S comphance thh the tequu'ements specxﬁed in the appropnate appendtx S TR

R _Chéxilical,prfniul_ae- When the chermcal composmon of an OfflClal substance is Knowd or
B Y A generally accepted thé graphic and molecular formulae, the’ molecular
S werght and the Chemrcal Abstracts Service Registfy | Number are normally
- given at the begmnmg of the monograph for information. “This mformanon
" refers to the chemically pufe substance and is not to be regarded-as an
“.: jndication of the. purity of the official material. Elsewhere; in statements of
__'{"_standards of purity and sl:tength and in deanptlons of processes of assay; 1t
“is evident from the context that the formulae denote the chemlcally pure '

oy 'substances

- monograph has been attached 0. the systemanc name An mdrcatmn of
e srgn of romuon has also been gwen wh' > this is: )

Statements glven undér the heading:Définitio 'consntute an. ofﬁcral : )

, g.;fdeﬁmtlon of the substance,ﬁ preparatlon or other attrcle that is the. sub]ect of i
?,'..the monog;taph The' onsntute instructios or requlrements and-are .
'"fmandatory in natare. L G

L Certaln medrcmal or r pharmaceutical _ubstances and other articles” ar

T ,;deﬁned by reference toa pamcular method of manufacture A statement

- rthata substance O artche'ts prepared or obtamed by a certam method ,

' conistitutes part of the official definition: and implies that’ other rnethods are .

i inot permltted A state 'ent that;ia substance may be prepared or obtamed by :

.. acertain method h '

*. - Www.webofpharma com.




Addltlonal statements concerntng the deﬁmtron of formulated o
preparauons are glven in the general notrce on- Manufacture of Formulated
Preparauons R : _

Product:lon Statements glven under the headmg Productron draw atténtion. to parucular
R T aspects of the manufacturmg process but are not necessanly comprehenswe

¥ They constlrute mandatory instructions to manufacturers ‘They may_ relate, ERRO

- for. examp]e, to source matenals, to: the manufactunng process itsell” andits -

. valrdatlon and control to. m—process testmg or to.tésting that is to: be '

e R camecl out by the manufacturer on-the ﬁnal product (bulk: matenal or
Tl J:; dosage fonn) either oni sélected batches of oneach batch prior to. release -

Rl e ~These statements: cannot: necessanly be verified on a sample of the final

2T N product by an’ mdependent analyst The competent: authomt}r may establish

that the instructions have been followed, for example, by examination of B

. data recejved from the manufacturer, by mspecnon or by testmg A - o
' appropnate samples.. . .7 y T T

" The absence of a. sectlon on Produ_ 1on_ does not rmply that attention to -

practrce and 1n accordance w1th relevant mtematmnal agreements and
: supranatrona] and nanonal regulanons govermng med1c1nal products

. wivw.webofpharmia.com’ .
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n (2) retenuon of the essenual characrerisucs of the preparatlon made stnctly ‘
in ‘accordance wnth ‘the. directions of the: Phannacopoela _ .
Monographs for yet other pharmaceuucal preparations mclude both a’
. .Deﬁmuon in terms of. the prmcrpal mgredlents and, under the mde—headmg
'Extemporaneous Preparatlon, full: formula together: w1th, in gome cases,
S dlrectlons for thelr preparatton Such full formulae and dtrecuons are. .
. ,mtended for the: extemporaneous preparauon “of relauvely sina 'quanuues
oo for short—term supply and use. When so- prepared fio dewauo fror
_-'stated formula and dlrectlons is perrmtted 1If, however, such A
e tpharmaceuueal preparatlon is manufactured-on a larger scale wrth the ‘
-~ intention that it may be stored, deviations from  the formula, and dlrecuons
. stated under the headmg Extemporaneous Preparauon are’ permltted
. provided that any mgredlent, other than those mcluded in the Deﬁmtlon, '
;.. complies w1th the" general nouce on Exc1p1ents and that the ﬁnal product
fmeets thefollowmg cnterla ' : SR

T m accordance w1th the formula and dn'eetlons of the Pharm copoeta
S In the manufaerure of any official preparation ona large scale Wlth the
s ;'"mtentlon that it should be stored, in addmon © followmg any mstructlon
o :_-,under the headmg PrOductlon, it 1s neeessary to ascertaln tha -th' "product

'_preparatlon must be freshly prepared Indlcates that it. must be made rroi ;

Recently'l’repared
o .more than 24 hours before 1t 1s 1ssued for use T he dlrection that a:

Silien «

. of the pl_-oduct and to ensure that the ftnal product comphes W1th the
e reqmrernents of the monograph ‘— S :

_preparatmns rneans elther potable water ﬁ'eshly drawn dtrect frorn the - {. :
. public supply and. sultable for: drmkmg or freshly boiled and_ ¢cooled Punﬁed |
‘ "Water The latter should be used 1f the pubhc supply is from a local storage _ ;j_, : ;
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"'Exeipients Where an e‘(01p1ent for whxch there is a pharmacopoetal monograph is used
e ~in preparing an official preparatlon it shall comply with that monograph
Any substance added in preparing an official préparation shallbe =~ = [
mnocuous, shall have no adverse mﬁuence on the therapeunc efficacy of the -
~active mgtedlents and shall not mterfere with the: assays and tests of the :
Pharmac0p0e1a Particular care should be taken to: ensure that such
: substances are ﬁ-ee from harmful orgamsms e :

Colourmg Agents If 1n a monograph , or"a forrnulated preparanon deﬁned by means of a fu]l
: formula a‘specific colounng agent or agents is: prescnbed ‘suitable -
alternanves approved in the country concefned may be subsntuted

: - Antlmjcroblal When the term su1table anl:umcrobtal preservatwe is used 1t is nnphed that Ty
Preservatxves _the preparation concerned will be effectlvely preserved accordmg to the B
' appropnate crltena apphed and mterpreted as descnbed m the test for -

: _-'Character_i_s'tie_s Statements gwen under the headmg Charaetensncs are not to be
=i interpreted in a strict sense and are-not to be regarded as official .
reqmrements Statements ontaste are prowded only in cases where thlS L
; a =t th f.'_acceptabtltty “of - the matenal (for example,

- Appr xnnate volume of solvent
*,m mlllllltres per gram of solute

~very soluble"'
__-.;I freely soluble
: soluble
5 spanng]y soluble

" from 100 t0 1000
. from 1000 to 10 000 g
o ':'more than 10 000

“www.webdfpharma.com =
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Identnﬁcatlon

_spectrum, | ‘this spectrum is provrded in a separate section of the

The tests descnbed or referred to under the headmg Idennﬁcanon are not e
s necessanly sufficient to establish absolite proof of 1dent1ty They prowde a.
*means of verifying that the 1dent1ty of the material bemg exammed is in -

- accordance with the- label on the container. .
Unless otherw1se prescnbed 1denttﬁcat10n tests are camed out at a
temperarure between 15° and 25% =50 - ey
Reference spectra Where a monograph refers 1o an mfrared reference R

" Pharmacopoeia. A samiple spectrum’is consrdered to.be concordant wrth a o

_reference: spectrum if the transmission minima’ (absorption- maxtma) of the
princrpal bands in the sample correspond in: position, relatnve mtensrnes and

shape to.those of the refetence. Instrumentation software may be” used to . b

i+ calculate concordance with a prevrously recorded: reference spectrum

- Assays and Tests'

formulated preparatlons, strict concordarice with the Specrﬁed reference " -
_' ‘spectrurn may not always be possible, but. nevertheless a close resemblance S
* between the spectrum of the extracted ma 'rlal and the specrﬁed re
- peetrum sh0uld be achreved SRR : i

: | The assays and tests descnbed are the .oﬂicral rnethods upon whlch the- R
o standards of the Pharmaco;)oela depend. The ana]yst is riot precluded from o
e employmg alternanve methods, including methods of micro- -analysis, i in any .-

‘When tests’ for infrared absorption are applied to material extracted from e i

“assay-or test if it-is known that the méthod used will give a resultof - o

: 'eqmvalent accuracy, Local reference matetials may be used for routme"l..'
¥ nalysrs, provxded

_these are: cahbrated agamst the ofﬁc:al reference,.i -

sunhght or other strong hght Where a drrectton is’ gwen that an nalytlcal
Operanon 1s to be camed out protected from hght precautlons should be )

a dark room or sunllar procedures : :
“For preparauons other.than those of ﬁxed strength, the quantity to be

taken for an assay or test is usually expressed 1 in térms of the active ,

mgredrent This means thar the q_uanuty of the actlve mgredtent expected to - -

& www.wébofpharmagom
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be present and the quannty of the preparauon to be taken are Calculated
ﬂ‘om the strength stated on the label. : L

‘In assays the approxrmate quantlty to be taken for exammanon is
mdrcated ‘but the quantity actua]ly used must not deviate by more than
- 10% from that stated. The quantity taken is dccurately’ welghed or _
measured and the. result of the assay is calculated from this exact quantlry'."
i"‘-, Reagents are measured and the procedures are. camed out w1th an accuracy -
.. commensurate wrth the degree of precrslon lmpl ed:by the sta "dard stated"
“for the’ assay. i .
" In tests the stated quantlty 1 be taken for'exammanon must be used
unless any dwergence can be taken into. account in conductmg the test and
: calculatmg the result, The quantity taken 1s. accurately welghed or measured

i - with the degree of precision implied by the standard or, ‘where the' standard

G oin i F e s ot stated: numerlcally (for example, in tésts for Clanty and colour of -
T solution), with the degree of precision implied by the number o srgmﬁcant
T > * figures stated - Reagents are measured and the procedures are carned out

7R with an acedracy commensutate w1th this. degree of precision, -
The Timits stated in monographs are. based on data. obtamed
. analytlcal practlce, they take account of norm,al analytlcal €ITOTS, of_ S
: acceptable variations in manufacture and of deterioration to an extentf Sip
“. considered acceptable. No further tolerances-are to-be applied to the lnmlts S
prescnbed to determme whether the arucle ‘being exammed complres w1th

chromatographrc tests in whrch a companson 1s made between spats of :
peaks in- chro' ‘ a_tograms obtamed w1th solutlons of d}fferent"' _centrattons i
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: .:_ﬁsubstance 1tself Where necessary for clanﬁcatton the terms in Wthh the
* -+ limit is expressed are stated within the monograph _ - L Er
" In all caseés where an impurity limit is ‘given in parenthesesJ the ﬁgures '
S gwen are approximattons for mformatton only; conformity with the
S tequirements is determnned of the basts of compllance or otherwrse w1th
E the stated‘test, - . - L i
: The use of a propnetary destgnatton to 1dent|fy a matertal used in an e
assay or: test does not. Imply that another equally sultable materlal may not f' -

be used

' ':-_Methods of assay descnbed as Sug ted methods are ot obhgatory, but

" when another method is used its precrsron must be. not less than that L
...a_ﬁ'requtred for the Suggested method. =~ = i T :
- ~For those: antlblotrcs for ‘which the monograph specrﬁes a mtcroblologtcal s
_ - agsay the potericy requirément is expressed in the monographin _ .. -

: '_.:_-"'Internanonal Units (TU) per milligram. The material is not of ", FEE
. :"':Pharmacopoelal quility if the upper fiducial limit of error is less than’ the DR e

- stated’ potency. For such antlblotlcs r_he requtred precision of the assay ds =

o f,stated in-the- monograph in ¢ terms of the ﬁduc1al hmrts of erro aboutﬂ the
- estimared potency, T T -
. For other substances and preparattons for whlch the monograph specrﬁes
.a brolog1cal assay, unless otherwise stated, ‘the- precnsmn of the assay is such
e that t.he ﬁduclal lumts of error, expressed asa percentage of th estlmated

"'mﬂhhtre When no such statement appcam 0] f'the label the stated potency
means the ﬁxed or mlmmum potency requlred in the monograph Thls '

ndtcates The necessary mfonnatlon rovlded w1th the pnmary standard _
St Unless otherwrse dlrected, anim d'm an’ assay OF a test are health

- animals, drawn from a uniform- stock, ‘that have not prevrously been treated
L with any matenal that witl 1nte'_ ere with' the assay or test; Unless: otherw:lse :
b --;stated, gumea—plgs welgh not less than 250 g or, when used 1n systet:mc :

- www.webofpharma.com ;-
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- tox1c1ty tests, not less than 350 g. When used in skm tests they are wh1te or
lrght coloured Unless otherwrse stated rn1ce wergh not less than 17 g and o
‘not more than 22 g . : : e

Gertain of the brologrcal assays. and tests of the Pharmacopoera are such

: -~ that i in- the United Kingdom: they may be: camed out:only i in accordance

= with the Ammals (Screnuﬁc Procedures) Act. 1986. Instructrons mcluded in FRR

" sich assays and tests in the- Pharmacopogia, withTespect to the handhng of R

: -,-';amma]s, are’ therefore ‘confined to those concerned wrth the accuracy and R

reproduc1 1lrty of the assay or test B : -

L Reference Certam monographs requrre the use of a. reference substance, a reference B
' Substances and’ preparatlon or a reference spectrum ‘These are chosen with: regard to their S
Reference mtended use as prescnbed in the rnonographs of the Pharmacopoela and L
Preparatxons are, ot necessarlly surtable in’other crrcumstances P
- - :Any mformatlon necessary for proper use.of the’ reference substa.nce or:
reference preparauon Is given on the label or in the accompanymg leaﬂet 0
brochure Where no drymg condmons dre- stated in the I¢aflet or on the -

: labe] the substance is to’ be used as recerved Nao: certrﬁcate ,f 'analysrs or
3 wother data. not relevant to’ the prescnbed use of the: product are provrded
,The products are guaranteed to be suitable for use for a- peno of three -

- months from dlspatch when stored under the appropriate.con rtron The
stablllty of the contents of opened containers cannot be guaranteed The
~.current lot is listed in the BP Laboratory website: catalogue Addltronal
' B mforrnatlon 1s provtded 1n Supplementary Chapter III E R ,

rmcroblologlcal s_ay'of 'a'nﬁljioﬁcs‘- arid therr ctivlty"ls
”Internat nal Umts, on the label of on the ‘accom 'any

avarlable only in’| n‘uted quantrtres, the Eumpean Pharmacopoela has i s A
. estabhshed Blologlcal Reference Preparatrons (mdlcated by the abbrevratron_'__ - s

are to be _tored under condrtlons that Pl‘ew‘:nt contammatron ind, 2. far as T
OSSlble, detenoratlon Unless otherwrse stated ‘in themonograph the e
ﬁfand preparatlons descnbed i the PharmaCOpoera are kept l."‘ SR
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the monographs Further precaur.lons may be- necessary when some
matenals are stored i in tr0p1ca1 climates or under other severe, condmons
"The expression protected from moisture’ means that the product is ‘to be
_j stored in an dirtight container, Care is to be taken when the container is’
. opened in. a damp atmosphere A low moisture conterit: ‘may ‘be maintained; _
Cif necessary, by the use of a deslccant in the contamer prowded that drrect 53_; R
*.contact with the product is avoide A : o 'f L
“The. expresslon ‘protected from ight’ “means that the product is to be
stored either in a-container made.of a matenal that absorbs actinic hght LR
sufﬁc1ently to protect the contents from change induced by such light or ln o
“a container enclosed in-an’ outer cover that provldes such protecnon or L
' stored ina place from Whlch all such llght IS excluded :
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ubstance has no other actlon or use. The statements are not mtended to be -
bmdmg on prescrtbers or to hmtt thetr dlscretlon e e
: Crude Drugs, Herbal and camplementmy medu:mes are classed as medmnes ‘under the Human
S Trad.ltional Herbal - Medmnes Regtdauom 2012, as amended It s emphamed that, akhough _
L .‘and Complementary reqmrements for the:quality. of the-material are promded in zhe monograph 10 assist
SR --Med1cmesf the vegistration. scheme by the. UK Licerising Authority,. the British Pba_rm_accrpoem o
Commtssrtm has not assessed the safety or e_ﬁicacy of the matertal in tradztmnal '
use. . o
Monograph thle For t:radmonal herbal medrctnes, the monograph
t1t1e is a combination of the binormial name’ ‘together with a desctiptionof
S uses Monographs for the material that has’ not been processed (the herba] S
drug) and the processed material (the herbal drug preparanon) are -
pubhshed where possrble To drstmgutsh bétween the two, the w0rd
-, ‘Processed” js.included in the relevant monograph-title. - T T AT
Deﬁmtzon Under - the headlng Deﬁnmon, thﬁotamcal nate together e
R wnth any synonym is given. Where appropriate, for material that has not =
o been .processed, ‘information on the collectlonfharvestmg andfor treatmenn’
el {drymg of the whole" “herbal ditug. may. be given. For processed: matenals, the
'?_imethod of processmg, where appropnate, will normally be gwen ina’
x separate sect10n RE : FEE

Where’ir is consrdered to bé an a1d to 1dent1ﬁcatlon, 1ll~ trauon : of the :
- powdered drug may be p vided. - ' -
~!The followmg aspects ' are controlled by_ the genera] e T ograph for
Herbal Drugs they a ;requtred to' be free from moulds, ingects, decay, :
- animal ‘matter and animal excreta. Unless otherwise prescnbed the amount - - -
; _.ﬁ of foretgn matter 1s not more than 2% W/w‘ M]CtOblal contamlnatlon should :
be mmun_al B BRI e
- Ty determmmg the content of the actlve constntuents or the suttable SRR
. _;.rnarker substances measurements are made thh reference 1o the dned or. oo
- avhydrous herbal drug, In the tests for Acid-insoluble- ash, Ash_' Extractive
- soluble i ethanol, Loss on- drying, Sulfated ash, Water, Water-soluble ash
"'and Water—soluble extractwe of herbal drugs, ,e"calculanons are made wnth

www-webofpharma.com -




1i-18° General Notices Lo o 2022

o 'reference to the herbal drug that has not been specrﬁcaﬂy dned unless
: _;othenwse prescnbed in the monograph e e R - s

“ Homoeopathic - Homoeoparhrc medwmes are. dassed as medwmes zmder the H uman Medmnes o
. Medicines - Regulations 20125 as’ amended It-is emphasised that, although requirements. for
AT the quality:of the matenal dre prawded in_the relevant monograph inorderto - .
L7 assist the szmplrﬁed regisiration schemne by the. UK chemmg Aurhomy, the Brms
thmacopoe:a Commuszrm has not assessed the safety or: ejj‘icacy of the materzal
L fuse)
Ry \l} materlals used for the productron of homr)eopathrc medlcmes, LR
L .mcludmg excrprents, must comply with’ European PharmacopOera e Bnnsh
_ 'Pharmacopoela monog-raphs for those. matenals Where such’ Europ_ean :
* ‘Pharmacopoeia or British Pharmacopoera monographs do not exist,” each ,
" 'material used for the producuon of homoeopathic medicines must comply .
- --"_'..{'_:___\.vrth an ofﬁcral nauonal pharmacopoela of a Member State 2

"~ British' Pharmacopoela monogtaphs for homoeopathrc medrcmes apply tof e
) ‘"'"homoeopathrc stocks and mother tinctures only, bui-may: be prefaced bya. -
section whrch detalls the quahty requlrernents apphcable to'the prmcrple
component where there is no European Pharmacopoera or Brmsh
: Pharmacopoera monograph for the materral These monographs also )

-mclude elther general statements on the methods of preparatlon or refer to -

W —';Homoeopatluc stocks and’ mother tmctures undergo the further process ‘
: :referred to as potenusann Potentlsatlon isa term specrﬁc io homoeop

Specrﬁcatlons have not. bee' set for ﬁnal homoeopathlc products due.
the hlgh dllutlon used in therr_ reparatron and the subsequent dlfﬁcult_v
: applyrng analyncal methodology.’i St i
. “Statements under Crude Drugs; Tradmonal Herbal and Complemen'
: Medrcmes also apply to homoeopathrc stocks nd mother tinctures; whe
T appropnate o - " ) B I S e

The General Monograph for Unhcensed Medlcmes applres to- those'
: formulauons used in human medrcme that'are prepared under as o
Manufacturer s ‘Specrals Licence or prepared extemporaneously under th _
“ 'supervision of a'pharmacist, whether or, nor there publrshed monograph i
for the specific dosage form: - : : S R
An artrcle intended for medrcmal use that is descrrbed by means of an -
"s_-ofﬁcral trtle must comply with the requu'ements of the relevant monograph
A formulated preparation st comply throughout its assrgned shelf-life
o ‘(penod of validity). ‘The sub;ect of any other monograph must comply -
' _throughout its period of use. 0 oo T
: Unhcensed médicineés that are prepared under a Manufacturer s _'i e n e
' "Specrals chence comply wrth the requrrements of the General Mouograph o

“ Unlicensed :

. Wwww.ivebofpharma.com-
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R R TE S E - for Pharmaceutlcal Preparatlons, the requ1rements of the General
“ . i .. Monograph for Unlicensed Medicines and; where applicable, the "
REGLE T BEN frequlrements of the mdmdual monograph for the specific dosage form
. Unlicensed medlclnes prepared extemporaneously under the. supemsron R
o ofa pharmacrst comply with: the. requlrements of the General Monograph
- for Pharmaceutical Preparations, the requirements of the General Wl
= Monograph for Unllcensed Medlcmes and;: where appllcable, the -
requirements of the 1nd1v1dual monograph for the specnﬁc dosage form E
- While it is- eXpected that’ extemporaneous preparatlons will’ demonstrate . '_ .
7 pharmacopoetal cornphance when tésted, it is. re 'ogmsed that it mlght not S
- bé practicable to carry out the pharmacopoelal tests routmely onsuch
" formulations. In-the event of doubt or dlspute, the-methods of analySIS, the _? :

reference: matenals and the reference spectra of the Pharmacopoera are.
alone authontatwe T B eIt e R '7., i
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monographs would be achreved rf the ofﬁcral methods were used In the
_’event of doubt or. drspute, the methods of analysrs of the Pharmacopoela are-.
i alone authontatlve L _

“:Demonstration of (1) An artrcle is not of Pharmacopoera qualrty unless it complres wrth all the SRR
comphance with the " - : requirements stated in the monograph "This does not imply that = =
Pharmacopoela ; ﬁperformance of all the tests ina: monograph is necessanly T prereqursrte

- for'a manufacturer in’ assessmg compliance with the Pharmacopoela -

" before release of a product. The. manufacturer may. obtain assurance - ¢
that a product is-of Pharmacopoela qualrty on the basrs of its. desrgn, SN

val1datron studres of the manufacturmg process

L -_:'3 (2) “An enhanced approach to quahty control -could utrhse process analyucal
technology (PAT) andfor real—t:lrne release testtng (mcludmg parametnc :

: release testtng in crrcumstances deemed appropnate by the competent
. —authorlty is thus not precluded by the nee

to phasmg out the use of ammals fof test purposes, in accordance with. *
“the 3Rs (Replacement, Reductlon, Reﬁnement) set-out in the’ European

“-Gonvention for the Protection of Vertebrate ‘Animals used for ©
3 Experrmental ‘and Other Screnuﬁc Purposes Tn demonstratmg ‘
comphance wrth the Pharmacopoera as mdu:ated aboVe (1), e

matertal e monographs,"p rtlcularly those'“o exc1p1ents, a hSt of
fu_nctlonahty-related charactenstlcs"that -are. relevant to the use of the -
ubstdnce: ‘may be appended to the. monograph for mformatron Test s
methods for determination’ of one or more of these charactenstrcs may be
en, also-for tnformatlon :

Genera]

B ~*Substances and preparatrons that are thi "subject fan mdmdual
monographs

: monograph are’ a]so tequired to c0mp1y with relevant,’ applrcable general '
monographs jr_oss-references to apphcable general rnonographs are not

ST General _monographs on dosage forrns apply to all preparatrons of the
e type deﬁned “The requu‘ements are not: necessarlly comprehenswe fora
Co . -gtven specnﬁc preparatlon and requrrements addrtronal to-those: prescrrbed
ln the general monograph may be nnposed by the cornpetent_ authorrty

-"-‘___"'_.}Nw'vvf_v_vébofp_harma_.oom o




_IE22 GeneralNotices -~ | S 2022

_ General monographs and 1nc11v1dual monographs are complementary If - =
the provisions of a- general rnonogtaph do not apply to a partlcular product,
thjs is expressly stated in the mdmdual monograph :

ol Va'lida'tion'"of “The test methods given in monographs and general chapters have been i
pharmacopoelal 1-";;va11dated in- accordance with accepted screnuﬁc practice and curTent. . - - .
Zooomethods: recommendattons, -alytlcal validation. Unless othérwise: stated in the _
: onograph or general chapter, valldatlon of the test methods by 1 the analyst -
E "1s not requlred SO : :

Implementation of »:-?When unp]ementlng a pharmacopoeral method ‘the 'user must assesg .
: pharmacopoeial - whether and to what exterit the su1tab1hty of the method under the actual e
o i methods' conditions ‘of use néeds to be demonstrated accordmg to’ relevant

_ momg:raphs, general chapters and quahtyr systems :

e Interchangeable :_'_Certam general chapters confain‘a’ statement that the textm questionis =t
' methods '.‘Z'harmo '_d wrth the correspondmg text of the ]apanese Pharmacopoera I R
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comply w:th a requlrement usmg an mterchangeable method from one of -
- these pharmacopoelas it compltes with the requ1rernents of the European .
Pharmacopoela I the event of doubt or dlspute, the text of the European
Pharmacopoe1a IS alone authontatWe T .

References to Monographs and general chapters may contain’ references to documents G
5 regulatoryf issued: by regulatory authontles for rnedlcmes, for example dlrectlves and
1-:;d0cuments notes for guldance of the European Unlon These references are prowded

reference does not modtfy the status of the documents referred to, wm Ch AT
may be mandatory or for: gurdance : o T ’

R R 2 OTHER PROV]SIONS APPLYING TO GENERAL
e 3 CHAPTERS AND MONOGRAPHS ' - _
"‘_QuantIties In tests w1th numerl:alfltn‘uts and assays,"the quantlty stated to- be taken for S
' exarmnatton is approxima The amount actually used wluch may devrate
it re. tha ated; i3 "ccurately weighed or
measured and the result 1s calCulated from: ‘this ¢
e [imit.is 1 al; bu ‘usually depends upon cornpanso

S “ with the behavrour of AF substance in the same condmons, the
" stated quannty is:taken. for exammanon Reagents are used in. the S

prescnbed amounts, . - f;'i e e SRR Sl el
Quantltles are wetghed or measure_ ‘W1th an- curacy cornmensurate w1th
the mdlcated degree of precrslon ?F T welghlngs, the precnslon corres onds

_OIl‘Wlth Whlch BT
' 'KSlgmﬁcant PR

-procedures

_ Unless otherw1se prescnbed comparatwe tests are carned out usmg
kf-‘ldentlcal tubes of colourless, franspar nt" neutral glass wth a flat base;. thet
- yolumes of llqll.ld prescnbed'are for s¢. wnth tubes havmg _"n‘mtemal
.dtameter of 161 mm; buttubes Wwith:z al diameter may befused
_ provrded the volume of li uid used is ad]usted (2 1.5). Bqual volumes of -
. cx the llqutds 1o be compared are' exammed down the vertlcal axis .of the tubes _
- againsta whlte background or if necessary agamst a black backg:round__The
examjnatlon is carried out in diffuse light. " - : R AN
- Any solvent required in-a-test. or assay-in Wthh an mdtcator is to be used
- is previously neutralised to’ 'mdlcator unless a blank test is. prescrlbed S
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Water-bath The term water—bath’. _ eans a barh of borhng water unless water at
' another temperature i mdlcated Other methods of heatmg may be
substituted provided - the temperature is’ neat to but not hlgher than 100°C"
L or the mdtcated temperature. - : S -

Drymg and 1gnitlon The terms ‘dned o constant mass and lgmted to constant mass mean .
" “to constant mass : that 2 consecutive’ welghlngs do'not differ: by more than 0.5 mg, the 2nd R

P s Welghlng followmg an’ addrtronal penod of drymg or of i lg:mtlon respecttvely e
e appropnate to_ : :

. or “in vacuo’, it is camed out usmg the condmons descrrbed m chapter
2232 Lossandaymg SR :

. o . Reagents The proper conduct of the anaIyueaI procedures descnbed in the L
Lo Pharmacopoera and the rehablltty of the results depend 11'1 part, UPOD the o ;7

E ngli?ents Where the name ‘of the’ solvent is not stated the term solut10n 1mp11es a
R solutlon in water; St : o
- Where the use of water is specrﬁed or nnp]red ini. the analytlcal
procedures descnbed m-‘the Pharmacopoela 0r for the prepara'non of

o 1ficanon means ethanol (96 per cent) Other
,drcated by the term ethanol’ of- alcohol' followed

e f cold or ,'101:48_ “C to 15 oGy
5 — room temperature 15 °C to 25 °C '
1.3, GENERAL CHAPTER

"'._Containers Matenals nsed for contamers are descmbed in general chapter 3 1 General _
5 o narnes used for materlals, parucularly plastrc matenals, each cover a range o

2 www, webofpharma.gom L
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of products varying not only in.the properties of the principal ‘constituent

- but also in the addltrves used The test méthods and limits for materials

depend on the formulation and are therefore appltcable only for materials '

whose formulation is. covered by the preamb]e to the specification. The. use .
- - of materials-with different formulations; and: the-test methods and lrmrts PR

apphed to them, are sub]ect 0! agreement by the competent authonty R
- .-The spec1ﬁcat|ons for-containers in general chapter , have been
developed for general apphcatton o ‘containets of the state
*view of the: WIde variety of containers. avatlable and p0351bl ey £
developments, the publication of a speclﬁcatlon does. not-e _clude the use, r_n
]ustlﬁed c1rcu1"nstances, of contalners that’ comply w:th other speclﬁcatlons, s
" subject to agfeement by the ‘competent’ authotity.. - : E

Reference may be made within the monographs of the Pharmacopoela to

the deﬁnmons and specrﬁcattons for containers prowded in chapter 3.2,
Containers. The general monographs for ”'harmaceutrcal dosage forms’ may,
underithefheadmg Definition/Production; tequire the tse of certain types of -
' contamer, ‘certain other monographs -may, under the: headmg Stora € :
’ mdlcate th"_ type: of contamer that is recommended foruse.” =
1 4 MONOGRAPHS

CAS reglstry‘ numbers. are: mcluded for foriy tion in

Chemrcal Absiracts
e (C apphcablc, o PI'OWde convenlent access

ftute an ofﬁc1a1 deﬁmtlol ;
iof the

’ al drugs, the deﬁmtron tnd1cates
or example, the whole drug or 13_‘

- Herbal dmgs In monographs on
o whether the subyect of the monograph is,’

otherwrse stated They may relate, for example, to source materla 5510 th '
manufacturmg process itself and its: vahdatlon and control, to m—process
“resting; or to testing that is to be carried out by the manufacturer on the
. final amcle, either on selected batches or on each batch prior to release '
- - These statements cannot necessarily be 87 rlﬁed on a sample of the final
aruele by an mdependent analyst The competent authonty may estabhsh

. WwWw.webofpharma:icom - =
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S - that the mstrucnons have been followed for example, by examrnatlon of
. idata recelved from the manufacturer, by 1nspecnon of manufacture or by
R testmg appropriate samples.
: The -absence of a Production secnon does not nnply that attenuon to :
o -features such as those referred to above is not required. - :
, Chozce of : vaccme strain, Choice of vaccine composztzon 'l'he _ -
'_ Producnon sectlon of a monograph may define the characterlsncs ofa S
_ ';Lvaccme strain’ or vaccme composrtlo nless otherwrse stated test merhods
given for venﬁcatlon of these charactenstrcs are: provrded for mformauon as
s examples of su1table methods Sub)ect to: approval by the competent
‘i - - authority, other fest methods may be used wrthout vahdatron agamst the
e method shown in the monograph R TR

R Potentlal Due to. the mcreasmg number of fraudulent acnvrtles and cases of
o i Adulteratlon adulteratlon, lnformatlon may be made ‘availablé o Ph. Bur. users to help

“detect adulterated matenals (i.e. active substances, excrprents, mtermedlate_ R
products, bulk products and finished products) S ~ Lo
7 To this: purpose;-a- method for the “detection” of tentral adulterants and
Coh _:relevant limits, together wrth a remlnder that all srages of producnon and
A fsourcmg are subjected to'a surtable quahty system, may be included in thrs
-+ " section-of monographs on substances’ for which an. incident has occurred of -
o f'_that present a risk of delrbera’te contamination. The frequency of testing by
: l.manufacturers or. by users. (e, g manufacturers of mtermedlate products, N
?bqu products and ﬁmshed products, where: relevant). depends onarsk . -
.assessment 7 takmg:mto account. the:level of knowledge”'f th whole supply' '

drate products, bulk
___-products and ﬁmshed products, where relevant) The absence of. tlus sectlon

: *-‘-stnct serise and are ‘not requrrements - L
Solulnhty ‘In_statements ‘of solubrhty in: the Characters secnon, &
f'rerrns used have the followmg srgnlﬁcance, referred toa temperature

;ibetween 15 °C and 25 °C : e . R

e _-TDescrrptive term : "if'::‘ '-7- Approxnnate volume of solventin mﬂ]ilrtres
ERPR N e TR per gram ofsolute FoeELL

* Frelysclubly -

: -511ghﬂy soluble T
. Very Shght[y soluble' S
- 'Practhally lI]SOluble.

L The term partlyr soluble 1s used to descnbe a mrxture where only some -
of the components drssolve The term mrscrble 1s used to _descnbe a qumd
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Identlﬁcatlon Scope ‘The tests given in the Identtﬁcatton section are not desrgned to B

- give 3 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 article conforms to-the descrrptton on the label :
T First and. seccmd :dentzﬁcatzons Certam ‘monographs have ~ S
: subdrvrstons entttled ‘First identtfication’ and “Second tdennﬁcatton The I
. g -test Or tests that constltute the ‘First identification’ may be used in all '
c1rcumstances The test or tests that constttute th'e ‘Second 1dennﬁcat10n
~may‘be used in. pharmacles prowded it can be demonstrated that the
R “substarice. or pteparatlon is fully traceable. to-a batch: certtﬁed to comply
- wrth all the- other ‘requirements of ‘the monograph R ' :
“-Certain monographs give two or more sets.of tests for the purpose of the L
ﬁrst 1dent1ﬁcatlon, which are: equrvalent and-may be- used mdependently
One ‘or more of these sets usually contain a cross—reference 10 A test
e prescnbed in the Tests section of the: monograph It may be u3ed to. _
-+ simplify the work ‘of the analyst carrytng out the identification and the .
prescrtbed tests For example, one: 1denuﬁcat10n set cross- -refets toa test for
enannomenc purtty whtle the other set grves a test for spec1ﬁc optrcal

determmauon of a_ esrdual soIvent is camed out and a test for loss on
drymg is not carned out, the content of restdual solvent is taken rhto

: to an extent consldered acceptable No further tolerances are to be apphed
“to the limits prescrlbed to determine whether- the arttcle bemg exammed

_ complies with the quttements of th :"monogtaph rlEnl -
, _fIn determuung compliance: wrth 4 numerical lumt, the calculated result’ of
: a test-or assay is first rounded to the number of srgmﬁcant ﬁgures stated, -
: ~--un]ess otherwme prescrtbed The llmrts, regardless of whether the values are
expressed as. percentages or as absolute values, are conmdered srgmﬁcant to'
 the- last d1g1t shown (for example 140 indicates: 3 srgmﬁcant figures). The .

't last ﬁgure of the resu]t 1s mcreased by one when the part re]ected 1s equal to
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o or exceeds one half—umt, whereas lt is not modtﬁed when the part rejected
ls less than'a half-unit. -~ - : : : - o
. Inchcatton of permztted Itmtt of zmpuntzes The acceptance cr1terla o
- for. related ‘'substances are expressed in monographs either in‘terms of - -
7+ comparison of peak areas (comparatwe tests) or as. numencal values, For. :
comparanve tests, the approximate content of i 1mpur1ty to]erated or the o
= sum of i Jmpurlttes, may be- indicated ‘in brackets for 1nf0rmanon only.-.
- Acceptarice Or rejection is determmed on the basm of compltance or non-
- compliance with the. stated test. If the use of a reference substance for the
T “named i 1mpunty is not prescrlbed this content may be: expressed asa
. nominal ¢oncentration of the substance’ used to_prepare the reference o
- 'solution speclﬁed in the monograph unless otherwise described. = o
o ‘Herbal Drugs For herbal drugs, the sulfated ash total’ ash water— )
" soluble matter, aleohol—soluble matter, water content content of essennal
_oil and conterit of active prmcnple are caleulated with reference to the drug
- that has not been speclally drred unless otherw15e prescrlbecl in the E T

. purpose However, the. components of medta, pa tlcularly those of
blologlcal orlglﬂ, are of varlable qualtty,_ and_lt _may be necessary for opttmal

= au'ttght contamer’-’(i‘ is to be taken when the contamer is opened in
Bt damp atmosphere Alo otsture content may be mamtamed if: .
~*". ‘necgdsary, by-the use-of a. des:ccant in the conta:ner pr0v1ded that dtreet.:_.
o f;-"'”contact with' the. product 1s:av01ded S e T
o :,_Protected from high “Meéans r_hat the product 1s stored etther in a- 5:_. i
" container made of a material that absorbs actinic light sufﬁc1ently to. protect
- -the: contents from. change mduced by such llgh: orina contamer enclosed
= . ‘in an.outer cover that prowdes such protectlon, __‘r is stored in a place from
CE ) _whtch all such llght is excluded ' :
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Labelhng In general, [abellmg of medicmes is sub;ect to supranatlonal and natlonal
- régulation and to mtemanonal agreements.. The. statements unhder: the

headmg Labelling are not therefore comprehensive and moreover, for the'

. purposes ‘of the: Pharmacopoela only those statements that are necessary to

demonstrate comphance or nom- comphance with the monograph are

mandatory Any other labelhng statements are included as. -~ = JRTU

' recommendatlons When the terrn ‘label’ is used in“the Pharmacopoela, the

labelhng statements ‘may appear on the container; the package, a Ieaﬂet S

accompanymg the package, or a certrﬁcate of analysrs accompanymg the

arncle, as dec1ded by the competent authonty IR : :

Wal'nmgs Materlals descrrbed m monographs and reagents specrﬁed for use in the
Pharmacopoela may be m;urrous to health unless adequate precautrons are’
taken The prmc1ples of good quahty control laboratory practrce and the
provrsions of ¢ ‘any approprrate regulatlons are to.be dbserved.at all tlmes S
" Attention is drawn to particular hazards in certain monographs by means of B

‘A warning. staternent; ‘absence of such a statement is not to be taken to PR

mean that no hazard"' x1sts‘ -

: ';=.,"'Iﬁ_1p_uri_ﬁe's A llst of all kno
o S detected by the tests in: a monograph may be grven See also chapter 5: 10

- Control. of 1mpumzes n substances for phannaceutwal use.“The 1mpur1t1es are:

g desrgnated by a; letter or letters of the. alphabet Where a letter appears o be

szsmg, the unpunty desrgnated by I‘.hlS letter has beenﬁ deleted from"'the llS[

Quahty of Med ¢ines: & HealthCare (EDQM) Informatlon on- the avarlable o
- reference standards and a batch vahdrty statement can be "btamed wa the L
EDQM webstte S SR e RIS
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._ . Melung pomr e
Refractlve mdew;
-’}-'European Pharmacopoem Um' :

B i -‘Absorlknermce .'
R Specnﬁc absorbance '

B Relanve atmmc nIass -

L Specific opucal rotatwn Sl ‘ oo -Pang) per l:nlhon (ﬂucrograms per-vkllogram) s _ : E?._ )

-'--_.Boﬂmg pomt AT 5oy s N " Paris per. muhon (mjlhgrams per. kdog;ram) o
& * R : 'Substance or so]utlon deﬁned under 4 Reagem.s'
- Reta:dauon facter (sce chapter 2 2. 46) '

- Used jn'chromatography to indicate the ratio of
the distanée ravelled by a substance to.the -
' -dlstance travel]ed by 4 reference Substance .

7 "-Relatlve densxty
:—Waveléngth' s S
= Herbal reference sta.nda.rd S A TP R o
"In i : el L o RY e Substance used as a primary Standard m_ S
; tematlona Umt L o ' v volumetiic analysis (chapter 4,2.4)
-_‘Molarity T EPRE

o Relauvc moleculaif mass

- conditions of the test, whcn mizxed wuh'() 1 l'U '
~ " of antitoxin and adrmmstered by the speclﬁed
reute, does not cause symptoms of to:uc:lty i
the test animals Wltl'lll'l a gwen penod :

. substanceﬂnat, when admmlstered by the T
: specnﬁcd route, may be expec(ed 10 cause the

Larodss

1100 dose -

Speclﬂed-pathoge i O
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ATCC . American Type Culture céﬂe'cﬁoﬁ =

" 10801 Umversnty Boulevard

E Bakeham Lane -

Mjcrootgamsmw {C. N C M )

: ';'Insumt Pasteur i T

: 25, rue du. Docteur Roux :
- _75724 Paris Cedex 15) ance

e Bacteria L(d .
e _23 St Machar Dnve-

' -"Medwme .

Keppel Street

_Collections of micro-organisms S

" Manassas, Virginia 201 10-2209, USAT ey

- Collecnon de Bactenes de l‘Insntut PasteuL
B.P. 52, 25 rue du Docteur Roux -

L 75724 I’ans Cedex 15, France ;
g e Imemanonal Mycologlcal Insntute

2 Surrey TW20 9’IY, Gneat Br[ta
: Collecnon Nauonale de Cultu.re de

Aberdeen AB2- lRY Grea _Bntam
o National’ Collecuon of Pathogemc Fungl :
*London School ol' Hyg1ene ancl Troplcal RS

- London WCIR TH'I‘, Greaerntam

¢

s Nanonal Coue;uon of Indusmal and Manne" SRR

" National Collection of Type Cultures

- "Colmdale Avenue " .
L -'-Lonclon NWo 5HT, Gteat Bnram”- e

o }’Nanonal Collection of Yeast Culuges -

: AFRC Food Research Insutute e

o .__Colney Lane’ S
: _'-:“:NOrmch NR4 7UA Great Bntam
R Bnologmal Resource Center =
= Deparlmem of Blotedmology :

National Institute of Technology and '
- Evaluation

258 Kazusakamatan, I(Jsarazu-slu Cluba,

. Japan. -
E Statens Serum Inshtut

Cenl:ral Public Health I..abomtory

2920818, il - -
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B 1.6. UNITS OF THE INTERNATIONAL SYSTEM (SI) USED IN
- THE. PHARMACOPOEIA AND EQUIVALENCE WITH Ll
~'5_‘_OTHER UNITS e

Internatlonal . The Internauonal System of Umts comprlses 2 main classes of umts, £ _'f_: T

System Of Units .- _namely base units and denved units". The base units are thé metre, the
- (SI) kﬂogram, the second the ampere, th kelvm, the mole and the candel ;

R e accordmg to the algebralc relanonshlps hnkmg the correspondmg quantmes. Lo
' o :_:__:_,'Some of. these derived units have speCIal names and symbols. The ' 3
o denved units used in the Pharmacopoela are shown in Table:1.6.-1." _
SR . Some unportant and w1dely used. units outs:de the Internanonal System
.ot eare shown ‘in Table 1. 6 -2. s P . .
7. " The prefixes shown in Table 1.6 “Bare used 0 form the names and B
- ﬁf_f R symbols of the decnma] multlples and submulnples of SI units: '

Quantity

Expresslon \ ':Expressiun i
- in SI hase _'other Sl units

Name_ Symlml . f___:_Natne':' ' 7Symbol

Wave number -y~ <} -one per metre- |- - 14

: Wavelengﬂ:l i A A nucmmeu'e Z .

|7~ squiare ritéere |7

{  Volumé - |- Voo | cubic metre .

- herz o | Hz

dogrim per |

* Densiy
LT " cubic-riewre - [ -

meaeper - | o

Velocity; speed ,
o e “second

“Porce: | F |7 newton

Dyna.mic - ,' ,"'_[':ase:_als‘,econd. - T . NsmZ..
viscosirs | o R T B e B 1cP*lmPas o

| Kinematic - | =~ v | square metre | m¥s ks l_Srt é_l;c_m §l=

S 1 The deﬁmtwm af the unirs used 1. the Iniémational Syﬂem are grven in the boakla ‘Le Symme Imenmuonal d'Umzes (SI)’ publuhed by :he - : .
Bumau Imemauonal des Pmd’s e Memm, Pamffon de Breteuil, F—923m Se'm*es = : SR i
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Quantity

Symhol

Name . -

':, Esipl;ég.SiOﬂ.i];l
-other ST ,unit,s

Expreéssion
in SI base :

Conversion of other umfs into Sl '
unifs :

lcrg—-lcm gs
ATy :
lca] "41863]

1<) gyneom="

- rad:am ﬂui

lerg/s—ldynecms

' Abso:bed dose
(of radiant .

c;lerg}')

10—7 W —_-:!!O. N-ms? ) IO_T_IS—I

And=i0toy

+iBlectric - {7
- %, potential “¥iof
~ difference,

~volage . |-

" Bleciric :
res:stance i

o Elecmc charge

| coutoims |-

Acrmty _
; referred toa :
__r_ad_lqnqchde .

becguerel *

lCl

- 31 109Bq 37 109 SO

“Concentration. -
: (of aifipunt of -,
substance), ;

‘cubic metre
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_Table 1. 6. 2. Nan-SI sinits accepzed for use  with the ST wiits*
7 - g Quantity S L ~Unit.. e ._ ValuelnSIunits
'Néme | B ] o

- hout © 1h=60min = 36005

rld 24h 364005':';__"'

P!aneangle o degree | o E o m T 71°—(rr1180) tad

vmume'.i: T we s [ s LT .lL=1dm =m m?

Mas ) wme | e [ i 1o’kg

F1Da=1. 660539040(20)_;( 10""7 kg

“Roational | - revolution” 1| T “pfmin | - Klrfmm (1160) 's“
"'--ﬁ-equency-.‘;.ﬁ R o s

Factm- il

et
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: Notes l In the Phannacopoela, the Celsaus temperature is used (symbol r) ThJS 1s o
R ..___deﬁned by the followmg equauon e SR T
R I— T To

‘ -where To = 273 15 K by deﬁmtlon The Celsrus or ccntlgrade
' temperature is expressed in degrees Celsius (symbol °C) The un1t -
: “‘degree Celsrus is equal to-the umt ‘kelvm N A s A
2. The practtca] expressrons of concen Fratic ns used m the Pharmacopoela are o

deﬁned in' the General Notrces _ .
The. radtan is the plane angle between two radn of a cn'cle that cut oﬂ' on

e ‘the'f(:ttcumference an ‘arc equal in length to the radlus
'4 In the Pharmacopoela, condltlons of centnfugatlon are deﬁned by ]

reference to the acceleratron due to gravtty (g)

g 980665ms

. Certam Cluantltles'wrﬂlout drmensrons are used in: the Pharmac0poera.
: bsorbance (2 2. 25), specnﬁc absorbance (2 2 25) -.:and

] el:itlve density (2 2.5)_,_

'conchuons, produces the: transformatton (e g hydrolysm) of 1 mtcrornole of .

e jith“ substrate per second

- 'www.webdfphar'm:éféo’m e
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* %

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

»*
"*ﬂ-

PhEa

DEFINITION

Substances for pharmaceutical use are any organic or
inorganic substances that are used as active substances or
excipients for the production of medicinal products for
human or veterinary use. They may be obtained from natural
sources or produced by extraction from raw materials,
fermentation or synthesis.

This general monograph does not apply to herbal drugs,
herbal drugs for homoeopathic preparations, herbal drug
preparations, herbal drug extracts, or mother tinctures for
homoeopathic preparations, which are the subject of separate
general monographs (Herbal drugs (1433), Herbal drugs for
homoeopathic preparations (2045}, Herbal drug

preparaiions (1434), Herbal drug extracts (0765), Mother
tirictuires for homoeopathic preparations (2029)). It does not
apply to raw materjals for homoeopathic preparations, except
where there is an individual monograph for the substance in
the non-homoeopathic part of the Pharmacopoeia.

This monograph does not apply to chemical precursors for
radiopharmaceutical preparations which are the subject of a
separate monograph (Chemical precursors for
radiopharmaceutical preparations (2902)).

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 nced for compliance 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 its intended use.

Where medicinal products are manufactured using
substances for pharmaceutical use of human or animal origin,
the requirements of chapter 5.1.7. Viral safety apply.
Substances for pharmaceutical use may be used as such or as
starting materials 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 spectal grade Unless
otherwise indicated or restricted in the individual
meonographs, a substance 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.

Polymorphism  Individual monographs do not usually specify
crystalline or amorphous forms, unless bioavailability is
affected. AH forms of a substance for pharmaceutical use
comply with the requirements of the monograph, unless
otherwise indicated.

PRODUCTION

Substances for phammaceutical use are manufactured by
procedures that are designed to ensure a consistent quality
and comply with the requirements of the individual
monograph or approved specificadon.

The manufacture of active substances must take place under
conditions of good manufactuning 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 staied in the individuat

monograph that the substance for pharmaceutical use:

— is a recombinant protein or another substance obtained as
a direct gene product based on genetic modification,
where applicable, the substance also complies with the
requirements of the gencral monograph Products of
recombinant DNA technology (0784);

— is obtained from animals susceptible to transmissible
spongiform encephalopathies other than by experimental
challenge, where applicable, the substance also complies
with the requirements of the general monograph Products
with risk of transmitting agents of anfmal spongiform
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 fermentation (1468).

If solvents are used during production, they are of suitable

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

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

The identity of elemental impurities derived from

intentionally added catalysts and reagents is known, and

strategies for controlling them should be established using the
principles of risk management.

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. Certain
functionality-refated tests may be described to control
properties that may influence the suitability of the substance
and subsequently the properties of dosage forms prepared
from it.

Powpdered substances May be processed 1¢ obtain a certain

degree of fineness (2.9.35).

Compacted substances Are processed to increase the particle

size or to obtain particles of a specific form and/or to obtain

a substance with a higher bulk density.

Coated active substances Consist of particles of the active

substance coated with one or more suitable excipients.

Granulated active substances  Are particles of a specified size

and/or form produced from the active substance by

granulation direculy or with one or more suitable excipients,

If substances are processed with excipients, these excipients

comply with the requirements of the relevant monograph or,

where no such monograph exists, the approved specification.

Where active substances have been processed with excipienis

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

processing is carried out under conditions of good
manufacturing practice and the processed substances are
rcgarded as intermediates in the manufacture of a medicinal
product.

CHARACTERS

The statements under the heading Characters

(e.g. statements about the solubility or a decomposition
point) are not to be interpreted in a strict sense and are not
requirements. They are given for information.

Where a substance may show polymorphism, this may be
stated under Characters in order to draw this to the attention

www.webofpharma.com
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of the user who may have to take this characteristic into
consideration during formulation of a preparation.

IDENTIFICATION

Where under Identification an individual monograph
contains subdivisions entitled ‘First identification” and
‘Second identification’, the rest or tests that constitute the
‘First idennfication’ may be used in all circumstances.

The test or tests that constitute the ‘Second identification’
may be used in pharmacies only, provided it can be
demonstrated that the substance or preparation is fully
traceable to a batch certified to comply with all the other
requirements of the monograph. The implementation of the
tests under the second identification is subject to naticnal
regulation.

Cerrain monographs give two or more scts of tests for the
purpose of the first identification, which are equivalent and
may be used independently. One or more of these sets
usually contain a cross-reference to a 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
presctibed tests. For example, one identification set cross-
refers to a test for enantiomeric purity while the other set

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.

TESTS

Polymorphism (5.9)

If the nature of a crystalline or amorphous form imposes
restrictions on its use in preparations, the nature of the
specific crystalline or amorphous form is identified, its
morphology is adequately controlled and its identity is stated
on the label.

Related substances

Unless otherwise prescribed or justified and authorised,
organic impurities in active substances are to 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
organic impurities in acifve substances

Use Maximum  Reporting Identification  Quallfication
dally threshold threshold threshold
dose

Human use < 2g/day > 0.05per > 0.10 percent > 0.15 per cent
or human cent or 2 daily intake or a daily intake
and of > 1L.0mg of > 1.0mg
veterinary (whichever is (whichever is
use the lower) the lower)
Human use > 2pg/day > 0.03 per > 0.05 per cent > 0.05 per cent
or human cent
and
veterinary
use
Veterinary Not > 0.10 per > 0.20 per cent > 0.50 per cent
use only applicable cent

Table 2034.-2. ~ Reporting, identsfication and quakfication of
organic impunities in peptides obtained by chemical synthesis

Reporting Identification Qualification
threshold threshold threshold
> 0.1 per cent > 0.3 per cent > 1.0 per cent

Specific thresholds may be applied for impurities known to
be unusually potent or to produce toxic or unexpected
pharmacological effects.

For DNA reactive impurities, the requirements of ICH
Guideline M7 Assessment and Conirol of DNA Reactive
{(Mutagenic) Impurities in Pharmaceuticals to Limit Potential
Carcinogenic Risk must be complied with for active substances
to be used in medicinal products for human use, in cases
defined in the scope of the guideline,

If the individual monograph does not provide suitable contxol
for a new impurity, a suitable test for control must be
developed and included in the specification for the substance.

The requirements above do not apply to biological and
biotechnological products, oligonucleotides, products of
fermentation a2nd semi-synthetic products derived therefrom,
to crude products of animal or plant origin or herbal
products,

Elemental impurities

Permitted daily exposures for elemental impurities

{e.g. as included in the ICH Q3D guideline, the principles of
which are reproduced in general chapter 5.20. Elemental
impurities) apply to the medicinal product. Individual
monographs on substances for pharmaceutical use therefore
do not contain specifications for elemental impurities unless
otherwise prescribed.

Residual selvents

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 is not carried our,
the content of residual solvent is taken into account for
calculation of the assay content of the substance, the specific
optical rotation and the specific absorbance,

Microbiological guality

Individual monographs give acceptance criteria for
microbiological quality wherever such control is necessary.
Table 5.1.4.-2. — Acceptance criteria for microbiological quality of
non-seerile substances for pharmaceutical use in chapter 5.1,4.
Microbiological quality of non-sterile pharmaceuncal preparations
and substances for pharmaceutical use gives recommendations
on microbiological quality that are of general relevance for
substances subject to microbial contamination. Depending on
the nature of the substance and its intended use, different
acceptance criteria may be justfied.

Sterility (2.6.1)

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

Bacterial endotoxins (2.6.14)

The substance for pharmaceutical use complies with the test
for bacterial endotoxins if it is labelled as a bacteriat
endotoxin-free grade or if it is intended for use in the
manufacture of parepteral preparations or preparations for
irrigation without a further appropriate procedure for the
removal of bacterial endotoxins. The limit, when not
indicared in the individual monograph, is determined in
accordance with the recommendations of general chapter
5.1.10. Guidelines for using the test for bacterial endetoxins.
Pyrogens (2.6.8)

If the test for pyrogens is justified rather than the rest for
bacterial endotoxins and if a pyrogen-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 bacterial
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endotoxins and pyrogens, the test for bacterial endotoxins
may replace the test for pyrogens.

Additional properties

Control of additional properties {e.g. physical characteristics,
functionality-related 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
appropriate requirements may be specified in an individuai
monograph.

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

used.

LABELLING

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

Where appropriate, the label states that the substance is:

— intended for a specific use;

— of a distinct crystalline form;

— of a specific degree of fineness;

— compacted;

— coated;

— granulated;

— sterile;

— free from bacterial endotoxins;

— free from pyrogens;

—- containing gliding agents.

Where applicable, the label states:

— the degree of hydration;

— the name and concentration of any excipient.

PhEwr

N * X g
Josamycin o
* ****
(Ph. Eur. monograph 1983)
OHC
CH, CH, -
CHy H3iC./ ,CH? OIS
N HO H
0 - -
o7 "o 0 ‘
CH 0 H CH,
<0H° ) OH =<r:HJ
CH,
CyaHegNO| 5 828 16846-24-5
Action and use
Antibacterial.
PhEuwr
DEFINITION

Josamycin is a macrolide antibiotic obtained by fermentaton
using, for example, certain strains of Streptomyces narbonensis
var. josamyceticus var. nova. The main component is
(4R,55,6S,7R,9R, 108,11 E,13E, } 6 R)-4-(acetyloxy)-6-[[3,6-
dideoxy-4-0-[2,6-dideoxy-3-C-methyt-4-0-(3-
methylbutanoyl)-a-L-ribo-hexopyranosyl}-3-(dimethylamino)-
B-D-glucopyranosyl) oxy]-10-hydroxy-5-methoxy-9,16-
dimethyl-7-(2-oxoethyl) oxacyclohexadeca-1 1,13-dien-2-one.
Content

Minimum 900 Ph. Bur. U/mg {dried substance).

CHARACTERS
Appearance
White or slightly yellowish powder, slightly hygroscopic.

Solubility

Very slightly soluble in water, frecly soluble in methanof and
in methylene chloride, sojuble in acetone.
IDENTIFICATION

First idennfication: A, C.

Second identification: A, B.

A. Ulraviolet and visible absorption spectrophotometry
(2.2.25).

Test solution  Dissolve 0.10 g in methanol R and dilute to
100.0 mL with the same solvent. Dilute 1.0 mL of this
solution to 50.0 mL with methanol R,

Spectral range  220-350 nm.

Absorption maximum At 232 nm.

Specific absorbance ar the absorption maximum 330 to 370,
B. Thin-layer chromatography (2.2.27).

Test solution Dissolve 10 mg of the substance to be
examined in 2.5 mL of prethanol R.

Reference solution (a) Dissolve 10 mg of josemyein CRS in
2.5 mL of methano! R,

Reference solution (b) Dissolve 10 mg of josamyein
propionate CRS in 2.5 mL of methano! R.

Plate  TLC silica gel Gng., plate R.

Mobile phase  methanol R, acetone R, ethvl acetate R, toluene R,
hexane R (8:10:20:25:30 VIVIVIVIV).

Application 5 pL.
Development  QOver 2/3 of the plate,
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Diying At 100 °C for 10 min,

Detection  Examine in ultraviolet light at 254 nm.

Results  The principal spot in the chromatogram obtained
with the test solution is similar in posidgon, colour and size to
the principal spot in the chromatogram obtained with
reference solution (a) and different in position from the
principal spot in the chromatogram obtained with reference
solution (b).

C. 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 position and size to the
principal peak in the chromatogram obtained with reference
solution (a).

TESTS

Appearance of solution

The soluten is ¢lear (2.2.1) and not more intensely coloured
than reference solution BY, (2.2.2, Method II).

Dissolve 2.0 g in methanol R and dilute to 20 ml. with the
same solvent.

Specific optical rotation (2.2.7)

—65 to —75 (dried substance).

Dissolve 1.000 g in miethanol R and dilute to 100.0 mL with
the same solvent. Alow to stand for 30 min before
measuring the angle of rotation.

Related substances

Liquid chromatography (2.2.29).

Solvent mixiure  acetonitmile R, water R (30:70 VIV).

Test solution  Dissolve 50,0 mg of the substance to be

examined in the solvent mixture and dilute to 20.¢ mL with

the solvent mixture.

Reference solution (a) Dissolve 25.0 mg of josamycin CRS in

the solvent mixture and dilute to 10.0 mL with the solvent

mixture,

Reference solurion (8) Dilute 1.0 mL of reference solution (a)

to 20.0 mL with the solvent mixture.

Reference solution (¢) Dilute 1.0 mL of reference solution (b}

to 50.0 mL with the solvent mixture,

Reference solution (d} To 10 mL of the test solution add

0.1 mL of strong hydrogen peroxide solution R and heat in a

water-bath for 10 min, Mix 1.0 mL of this solution and

1.0 mL of the test solution.

Reference solution (¢) Dissolve 12.5 mg of jesamycin for peak

sdentification GRS (containing impurides A, B, C, D and E)

in 5 mL of the solvent mixture.

Colummn:

— size: 1 = 0,25 m, @ = 4.6 mm;

— stationary phase: end-capped octadecylsilyl silica gel for
chromatography R (5 pm);

— temperature: 45 °C.

Mobile phase:

— miobile phase A: mix 3 volumes of a 67.9 g/L solution of
tetrabutylammontum hydrogen sulfate R, 5 volumes of a
27.6 g/L solution of sodium dihydrogen phosphate
monohydrate R adjusted to pH 3.0 with déue phosphoric
acid R, and 21 volumes of aceronirile R, and dilute to
100 volumes with water R;

— mobile phase B: mix 5 volumes of a 27.6 g/L solution of
sodium dilydrogen phosphate monohydrate R adjusted to
pH 3.0 with difute phosphoric acid R, and 50 volumes of
acetonigrle R, and dilute to 100 volumes with water R;

Time Moblle phase A Moblle phase B
{min) {per cent I/1) (per cent /1)
0-38 100 a
38-55 [00 >0 0 - 100

Flow rare 2.0 mL/min.

Detection  Spectrophotometer at 232 nm.

Injection ~ 10 pL of the test solution and reference

solutions (b), (c), {(d) and (e). .

Ideniification of impurities Use the chromatogram supplied

with josamycin for peak ideniffication CRS and the

chromatogram obtained with reference solution {e) to identify

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

Relative retention  With reference to josamycin (retention

time = about 35 min): impurity A = about 0.5;

impurity B = about 0.8; impurity C = about 0.9;

impurity D = about 1.2; impurity E = about 1.4.

System suitability Reference solution (d):

— resolurion: minitnum 1.7 between the 2 peaks due to
josamycin and the peak eluted with a relative retention
with reference to josamycin of about 1.1;

~— retention time of josamyein: between 32 min and 38 min.

If necessary, adjust the concentration of acetonitrile in the

mobile phases.

Limits;

— impurities A, B, C, D, E {any shoulder obsecrved on the
peak due to impurity A andfor the peak due to impurity B
is not to be integrated separately): for each impurity, not
more than the area of the principal peak in the
chromatogram obtained with reference solution (b}

(5.0 per cent);

— any other impurity; not more than 0.6 times the area of the
principal peak in the chromatogram obtained with
reference solutdon (b) (3.0 per cent);

— totak not more than 4 times the area of the principal peak
in the chromatogram obtained with reference solution (b)
(20.0 per cent);

— disregard liniit; the area of the principal peak in the
chromatogram obtained with reference solution (c)

(0.1 per cent).

Loss on drying (2.2,32)

Maximum 1.0 per cent, determined on 1.000 g by drying in

wacuo at 60 °C for 3 h.

Sulfated ash (2.4, 19
Maximum 0.2 per cent, determined on 1.0 g,

ASSAY

Dissolve 30.0 mg in 5 mL of methano! R and dilute to

100.0 mL with water R.

Carry out the microbiological assay of antibiotics (2.7.2).Use
Josamycin CRS as the chemical reference substance.

STORAGE
In an airtight container.

IMPURITIES

Specified impurities A, B, C, D, E.

Other detectable impurities (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 andlor by the general
monograph Substances for pharmacentical use (2034). It is
therefore not necessary o identify these impurities for
demonstration of compliance. See also 5.10. Control of impurities
in substances for pharmaceutical use)  F, G, H, 1, J, K.
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CH;

A. (4R,55,65,7R,9R,10R,11E,13E,16R)-4-(acetyloxy}-6-
[[3,6-dideoxy-4-0-(2,6~dideoxy-4-0O-butanoyl-3-C-methyl-
u-L-ribo-hexopyranosyl)-3-(dimethylamino)-p-D-
glucopyranosyl]exy] -10-hydroxy-5-methoxy-9,16-
dimethyl-7-(2-oxoethylyoxacyclohexadeca-11,13-dien-2-
one,

CH3 CH;

J o

r\cm HC.L CHy A
oo A —A0 o= H ° c:
CHj 3

OH OH  cH,

CH,

B. (4R,55,65,7R,9R,10R,1{E,13E,16R}-4-(acetyloxy)-6-
[[3,6-dideoxy-4-0-[2,6-dideoxy-3-C-methyl-4-O-(3-
methylbutanoyl)-u-L-ribo-hexopyranosyl]-3-
{dimethylamino)-B-b-glucopyranosyloxy]-10-hydroxy-7-
(2-hydroxyethyl}-5-methoxy-9,16-
dimethyloxacyclohexadeca-11,13-dien-2-one,

C. unknown structure,

CH;

D. (4R,55,65,TR,9R,10Z,12E,14R,16R) -4-(acetyloxy)-6-
[{3,6-dideoxy-4-0-{2,6-dideoxy-3-C-methyl-4-0-(3-
methylbutanoyl)-¢-L-rbo-hexopyranosyl] -3-
(direthylamino)-p-D-glucopyranosyljoxyl-14-hydroxy-5-
methoxy-9,16-dimethyl-7-(2-oxoethyl)oxacyclohexadeca-
10,12-dien-2-one (isojosamycin),

e, H. o
H.-
OHE
CH3 CHs H--
)——o o=
r\cu, AV &
o” o %0 0 A
cH ojg H CH,
OH OH
HaC
CH,

E. (4R,55,65,7R,9R,10R,11E,13E,1 6 R}-6-[[3,6-dideoxy-4-O-
[2,6-dideoxy-3-C-methyl-4-O-(3-methylbutanoyl)-w-L-ribo-
hexopyranosyl]-3-(dimethylamino)-B-b-glucopyranosyl]
oxy]-10-hydroxy-5-methoxy-9,16-dimethyl-7-(2-oxoethy)-
4-(propanoyloxy)oxacyclohexadeca-11,13-dien-2-one,

~ QHC
CH,
J—O (o]
HiC./ _CH;
N
HO 9 0
CHa

F. (4R,55.65,7R,9R,10R,11E,13E,16R)-6-[[3,6~dideoxy-4-O-
(2,6-dideoxy-3-G-methyl-u-L-ribo-hexopyranosyl)-3-
(dimethylamino)-p-p-glucopyranosylloxy]-4,10-dihydroxy-
5-methoxy-9,16-dimethyl-7-(2-oxeethyl)oxacyciohexadeca-
11,13-dien-2-ons,

CH,

G. (4R,55,65,7R,9R,10R,11E,13E,1 6 R)-6-[[4-O-(4-O-acetyl-
2,6-dideoxy-3-C-methyl--L-ribo-hexopyranosyl)-3,6-
dideoxy-3-(dimethylamino)-B-D-glucopyranosyl]oxy]-4,10-
dihydroxy-5-methoxy-9,16-dimethyl-7-(2-oxoethyl)
oxacyclohexadeca-11,13-dien-2-one,

CH;

H. (4R,55,68,7R,9R,10R,11 E,13E, 16 R)-6-[(3,6-dideoxy-4-O-
[2,6-dideoxy-3-C-methyl-4-O-(3-methylbutanoyl)-x-L-ribo-
hexopyranosyl]-3-(dimethylamino}-8-p-glucopyranosyl]
oxy}-4, 1 0-dihydroxy-5-methoxy-9,16-dimethyl-7-(2-
oxoethyl)oxacyclohexadeca-11,13-dien-2-one,
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CH;

1. (4R,55,68,7R,9R,10R,11E,13E,16R)-6-[[3,6-dideoxy-4-O-
{2,6-dideoxy-3-C-methyl-4-O-propanoyi-o-L-ribo-
hexopyranosyl)-3-(dimethylamino)-B-D-glucopyranosyl]
oxy]-4,10-dihydroxy-5-methoxy-9,16-dimethyl-7-(2-
oxoethyloxacyclohexadeca-11,13-dien-2-one,

CH,

J. (4R,55,6S,7R,9R,10R,11E,13E, 16 R)-4-(acetyloxy)-6-
[(3,6-dideoxy-4-0-(2,6-dideoxy-4-O-hexanoyl-3-G-methyl-
o-L-77bo-hexopyranosyl)-3-(dimethylamino)-p-D-
glucopyranosyl]oxy}-10-hydroxy-5-methoxy-9,16-
dimethyl-7-(2-oxoethyl)oxacyclohexadeca-11,13-dien-2-
one,

oHe
CH,
CH. )—o o
* He/ CH,
N
Y Y
CHy
oH OH
CH,

K. (4R,58,68,7R,9R,10R, 11 E,13E,16R)-4-(acetyloxy)-6-
[[3,6-dideoxy-4-0-(2,6-dideoxy-3-C-methyl-4-O-
propanoyl-a-L-ribo-hexopyranosyl)-3-(dimethylamino)-B-D-
glucopyranosyl]oxy}-10-hydroxy-5-methoxy-9,16-
dimethyl-7-(2-oxoethyl)oxacyclohexadeca-11,13-dien-2-
ore.

PhEr

Josamycin Propionate bl
* *

(Ph. Bur. monograph 1982)

CH; CH,3
r R ch\/N CH
o] O Q [»]
CH,
OH
CH,
Leucomycin
proplonate R Mol. Formula M,
Al CH; CysHraNOyg 834
A H CyHziNQyg 870

Action and use
Antibacterial.

Fh Er

DEFINITION

Propionyl ester of a macrolide antibiotic produced by certain
strains of Streptonyees narbonensis var. fosamyceticus var. nova,
or obtained by any other means, The main component is
(4R,55,68,7R,9R,10R,11E,13E,16R)-4-(acetyloxy)-6-[[3,6-
dideoxy-4-0-[2,6-dideoxy-3-C-methyl-4- O-(3-
methylbutanoyl)-a-L-ribo-hexopyranosyl}-3-(dimethylamino)-
B-p-glucopyranosyl]oxy]-5-methoxy-9,16-dimethyl-7-(2-
oxoethyl)- 10-(propanoyloxy)oxacyclohexadeca-11,13-dien-2-
one propionate (leucomycin A3 propionate).

Semi-synthetic product derived from a fermentation product.

Content
— minimum 843 Ph, Eur. U./mg (dried substance).

CHARACTERS

Appearance

White or slightly yellowish, crystalline, slightly hygroscopic
powder.

Solubility

Practically insoluble in water, frecly soluble in methanol and
in methylene chloride, soluble in acetone.

IDENTIFICATION

First identification: A, B.

Second identificaiion: B, C.

Prepare solurions in methanol immediately before use.

A. Dissolve 0.10 g in methanol R and dilute to 100.0 mL
with the same solvent. Dilute 1.0 mL of the solution to
50.0 mL with methanol R. Examined between 220 nm and
350 nm (2.2.25), the solution shows an absorption maximum
at 231 nm. The specific absorbance at the absorption
maximum is 310 to 350.

B. Thin-layer chromatography (2.2.27).

Test solution  Dissolve 10 mg of the substance to be
examined in methanol R and dilute to 1 mL with the same
solvent.

Reference solution ¢a) Dissolve 10 mg of josamyein
propionate GRS in methano! R and ditute to 1 mL with the
same solvent.
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Reference solution (6) Dissolve 10 mg of josamyein GRS in
metharol R and dilute to 1 mL with the same solvent.
Reference solution (¢) Dissolve 10 mg of spiramycin CRS in
methylene chloride R and dilute to 1 mL with the same
solvent,

Reference solution (d} Mix 0.5 mL of reference solution (a)
with 0.5 mL of reference solution (b).

Plate  TLC silica gel G plate R,

Mobile phase  methanol R, acetone R, ethy! acerare R, toluene R,
hexane R (8:10:20:25:30 VIVIVIVIV).

Application 10 pL.

Development  Over 2/3 of the plate.

Dyying At 100 °C for 10 min.

Detection  Spray with dilute sulfuric acid R and heat at 100 °C
for 10 min.

System suttabifity The chromatogram obtained with
reference solution (d) shows 2 clearly separated principal
spots. :
Results  The principal spot in the chromatogram obrained
with the test solution is simitar in position, colour and size 1o
the principal spot in the chromatogram obtained with
reference solution (a) and its position is different from that of
the principal spot in the chromategrams obtained with
reference solutions (b) and (c).

C. Dissolve about 10 mg in 5 mL of hydrochioric acid R1 and
allow to stand for 10-20 min. A pink colour develops,
turming brown.

TESTS

Appearance of soluticn

The solution is clear (2,2, 1) and not more intensely coloured
than reference solution BY, (2.2.2, Method II).

Dissolve 1 g in methanol R and dilute to 10 mL with the
same solvent.

Specific optcal rotaton (2.2.7)

—65 to —75 (dried substance).

Dissolve 1.000 g in methanol R and dilute to 100.0 mL. with
the same solvent. Allow to stand for 30 min before
measuring the angle of rotaton.

Related substances

Liguid chromatography (2.2.29).

Test solution Dissolve 50.0 mg of the substance to be

examined in acetonitrile Jor chromatography R and dilute to

100.0 mL with the same solvent.

Reference solution {a) Dissolve 50.0 mg of josamycin

propionate CRS in acetonitrile for chromatography R and dilute

to 100.0 mL with the same solvent.

Reference solution (B) Dissolve 5 mg of the substance to be

examined in 10 mL of methanol R and add 40 pL. of difute

phosphoric acid R, Mix, allow to stand for 5 min and inject.

Reference solution (¢) Dilute 2.0 mL of reference solution (a)

to 100.0 mL with acetonitrile for chromatography R.

Colum,

—size: 1=0.15m, @ = 3.9 mm;

— stationary phase; end-capped octadecylsilyl silica gel for
chromatography R (5 pm);

— temperature: 30 °C.

Mobile phase  acetontirile R, a 15.4 g/L solution of ammonium

acetate R previously adjusted to pH 6.0 with dilute phosphoric

acid R (60:40 V/iV),

Flow rate 1.0 mL/min.

Detection  Spectrophotometer at 232 nm.

Injection 20 pL of the test solution and reference

solutions {b) and (c).

Run time 3 times the retention time of teucomycin A3

propionate.

Relaiive retention  With reference to leucomycin A3

propionate (retention time = about 18 min):

impurity E = about 0.2; impurity A = about 0.3;

impurity B = about 0.5; leucomycin A4

propionate = about 0.7; impurity C = about 1.4;

impurity D = about 2.0.

System suitability Reference solution (b):

— resolurion: minimum 2.0 between the 2 peaks eluting with
a relative retention with reference to leucomycin A3
prepicnate of about 0.5 and 0.7 respectively.

Lintits:

— fmpurity D: not more than 1.5 times the area of the
principal peak in the chromatogram cbtained with
reference solution (c);

— impurities A, B, C, E: for each impurity, not more than
the area of the principal peak in the chromatogram
obtained with reference solution {c);

— any other impurity: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solution (c);

— total: not more than 7 times the area of the principal peak
in the chromatogram obtained with reference solution {c);

— disregard lamir: 0.1 times the area of the principal peak in
the chromatogram obtained with reference solution (c).

Loss on drying (2.2.32)

Maximum 1.0 per cent, determined on 1.000 g by drying in
an oven i vacuo at 60 °C for 3 h.

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

ASSAY

Dissolve 40.0 mg in 20 mL of methanol R and dilute to
100.0 mL with phosphate buffer solution pH 5.6 R.

Carry out the microbiological assay of antibiotics (2.7.2).
Use josamyein propionate GRS as the chemical reference
substance.

STORAGE
In an airtight container,

IMPURITIES
Specified impurities A, B, G, D, E.

CH,

A. leucomycin A8 9-propionate,
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CH,

OHC
CHy CHy
J—O [0}
CH,3 H;C\N/CH;,
o” oA Qo v
) o={ H CH,
CHj OH
[s) CH,
H,C
CHa

" D. leucomycin A3 3”,9-dipropionate,

OHC
CH, CH,

L oo
\N/CH:*

rcn, HyC
o I\ )
0” ™o 0
CH, °='<

OH OH  ¢H,

CHy

B. (4R,58,65,7R,9R,10R,11E,13E, 16 R)-4-(acetyloxy)-6-

[[3,6-dideoxy-4-O-[2,6-dideoxy-3-C-methyl-4-O-(3-
methylbutanoyl)-ot-L-ribo-hexopyranosyl]-3-

* ko

* %

Kanamycin Acid Sulfate

Kanamycin Acid Sulphate
(Ph. Eur. monograph 0033)

*
* o %

***

Action and use
Aminoglycoside antibacterial.

P Ewr

DEFINITION

Kanamycin acid sulfare is a form of kanamycin sutfate
prepared by adding sulfuric acid to a solution of kanamycin
monosulfate and drying by a suitable method. The potency is
not less than 670 IU/mg, calculated with reference to the
dried substance.

Fermentation product.

PRODUCTION
It is produced by methods of manufacture designed to
eliminate or minimise substances lowering blood pressure.

CHARACTERS

A white or almost white powder, hygroscopic, soluble in
about 1 part of water, practically insoluble in acetone and in
ethanot (96 per cent).

IDENTIFICATION

A. Examine by thin-layer chromatography (2.2.27), using a
plate coated with a 0.75 mm layer of the following mixture:
mix 0.3 g of carbomer R with 240 mL of warer R and allow to
stand, with moderate shaking, for 1 h; adjust to pH 7 by the
gradual addition, with continuous shaking, of difure sodium
hvdroxide solution R and add 30 g of sifica gel H R,

Heat the plate at 110 °C for 1 h, allow to cool and use
immediately.

Test solution Dissolve 10 mg of the substance to be
examined in eater R and dilute to 10 mL with the same
solvent.

Reference solution (a) Dissolve 10 mg of kanamycin
monosulfate CRS in water R and dilute to 10 mL with the
same solvent.

Reference solution (b} Dissolve 10 mg of kanamycin
monosulfarzs GRS, 10 mg of neomycint sulfare CRS and 10 mg
of streptomycin sulfate for identification CRS in water R and
dilute to 10 mL with the same solvent.

Apply separately to the plate 10 pL of each sofution. Develop
over a path of 12 cm using a 70 g/L solution of potassium
dihwdrogen phosphate R. Dry the plate in a current of warm air
and spray with a mixture of equal volumes of a 2 g/L.
solution of 1,3-dihydroxynaphthalene R in ethanol

(96 per cent) R and a 460 g/L. solution of sulftric acid R, Heat
at 150 °C for 5 min to 10 min. The principat 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). The test
is not valid unless the chromatogram obtained with reference
solution (b} shows 3 clearly separated spots.

B. Dissolve 0.5 g in 10 mL of water R. Add 10 mL of picric
actd sofurion R, Initate crystallisation if necessary by

scratching the wall of the tube with a glass rod and allow to
stand. Collect the crystals, wash with 20 mL of warer R and
filter. Dry at 100 °C. The crystals mele (2.2, 14) at about
mEr 235 °C, with decomposition.

C. Dissolve about 50 mg in 2 mL of water R. Add 1 mL of a
10 g/L. solution of ninkydrin R and heat for a few minutes on
a water-bath. A violet colour develops.

{dimethylamino}-f-p-glucopyranosyl}oxy}-10-hydroxy-5-
methoxy-9,1 6-dimethyl-7-(2-oxoethyl)oxacyclohexadeca-
11,13-dien-2-one {(josamycin).
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D. It gives the reactions of sulfates (2.3.1).

TESTS

Solution S

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

pH (2.2.3)

The pH of solution S is 5.5 to 7.5.

Specific optical rotation (2.2.7) _

+ 103 to + 115, determined on solution S and calculated
with reference to the dried substance.

Kanamycin B

Examine by thin-layer chromatography {2.2.27), using a plate
prepared as prescribed under identification test A.

Heat the plate at 110 °C for I h, allow to coof and use
immediately.

Test solution  Dissolve 0.11 g of the substance to be
examined in water R and dilute to 20 mL with the same
solvent. .

Reference solution  Dissolve 4 mg of kanamycin B sulfate CRS
in waser R and dilute to 20 mL with the same solvent.

Apply separately to the plate 4 uL of each solution. Develop
over a path of 12 cm using a 70 g/L. solution of potassitm
dihydrogen phosphate R. Dry the plate in a current of warm air
and spray with rinfvdrin and stannous chloride reagent R. Heat
the plate at 110 °C for 15 min. Any spot corresponding to
kanamycin B in the chromatogram obtained with the test
solution is not more intense than the spot in the
chromatogram obtained with the reference solution

(4.0 per cent), .

Loss on drying (2.2.32)

Not more than 5.0 per cent, determined on 1.00 g by drying
at 60 °C at a pressure not exceeding 670 Pa for 3 h.

Sulfated ash (2.4. 14)
Not more than 0.5 per cent, determined on 1.0 g.

Sulfate

23.0 per cent to 26.0 per cent of sulfate (SOy), calculated
with reference to the dried substance. Dissolve 0.175 g in
100 mL of water R and adjust the solution to pH 11 using
concentrated ammonia R. Add 10.0 mL of 0.1 M barium
chloride and about 0.5 mg of phthalein purple R. Titrate with
0.1 M sodium edetate adding 50 mL of ethanol (96 per cent) R
when the colour of the solution begins to change and
continue the titration untl the violet-blue colour disappears.
1 mL of 0.1 M barium chloride is equivalent to 9.606 mg of
sulfate (SOy). -
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.
Inject per kilogram of the rabbit’s mass 1 mL of a solution in
water for injections R containing 10 mg per millilitre of the
substance to be examined.

ASSAY
Carry out the microbiological assay of antibiotics (2.7.2).
Use kanamycin monosulfdte CRS as the reference substance.

STORAGE

In an airtight container. If the substance is sterile, the
contziner is also sterile and tamper-evident.

Fh Ewr

. el
Kanamycin Suifate ol
* K
Kanamycin Sulphatc bk
(Kanamycin Monosulfare, Ph. Eur. monograph 0032)
HO
H:N.  HO H,0
OH
HO
OH
C1gH3sN40,55,H,0 601 5965-95-7

Action and use
Aminoglycoside antibacierial.

Fh Eor

DEFINITION
6-0-(3-Amino-3-deoxy-o-p-glucopyranosyl)-4-0-({6-amino-6-
deoxy-a-D-glucopyranosyl}-2-deoxy-D-streptamine sulfate
monohydrate.

Antimicrobial substance produced by the growth of certain
strains of Strepromyces kanamyeeticus,

Content
Minimum 750 IU/mg (dried substance).

PRODUCTION
It is produced by mcthods of manufacture designed to
eliminate or minimise substances lowering blood pressure,

CHARACTERS

Appearance

White or almost white, crystalline powder.

Solubility

Freely soluble in water, practically insoluble in acetone and
in ethanol (96 per cent).

IDENTIFICATION

A. Thin-layer chromatography (2.2.27).

Test solution  Dissolve 10 mg of the substance to be
examined in water R and dilute to 10 mL with the same
solvent,

Reference solution (q) Dissolve 10 mg of kanamycin
monosulfare CRS in water R and dilute to 10 mL with the
same solvent.

Reference solution (B)  Dissolve 10 mg of kanamyein
monosulfate CRS, 10 mg of neomycin sulfate CRS and 10 mg
of serepromycin sulfate for idencification CRS in water R and
dilute to’ 10 ml, with the same solvent.

Plate  Suitable plate coated with a 0.75 mm layer of a
mixture prepared as follows: mix 0.3 g of carbomer R with
240 mL of water R and allow to stand, with moderate
shaking, for 1 h; adjust to pH 7 by the gradual addition, with
continuwous shaking, of dilute sedivn hydroxide solution R and
add 30 g of sifica gel H R. ‘
Preweatmient  Heat the plate at 110 °C for 1 h, allow to cool
and use immediately.

Mobile phase ‘10 g/L solution of potassium dihvdrogen
phosphate R.
Application
Development

10 pL.
Over a path of 12 ¢cm.
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Drying 1In a current of warm air.

Detection  Spray with a mixture of equal volumnes of a 2 g/l
solution of 1,3-dfydroxynaphthelens R in ethanol

(96 per cent) R and a 460 g/L solution of sulfuric acid R, Heat
at 150 °C for 5 min to 10 min.

System suitability Reference solution (b):

— the chromatogram shows 3 clearly separated spots.
Resules  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 cobtained with
reference solution {a).

B. Dissolve 0.5 g in 10 mL of warer R. Add 10 mL of picric
acid solution R. Initiate crystallisation if necessary by
scratching the wall of the tube with a glass rod and atlow to
stand. Collect the crystals, wash with 20 mL of werer R and
filter, Dry at 100 °C. The crystals melt (2.2.14) at about
235 °C, with decomposition.

C. Dissolve about 50 mg in 2 mL of water R. Add 1 mL ofa
10 g/L solution of ninkydrin R and heat for a few minutes on
a water-bath. A violet colour develops.

D. It gives the reactions of sulfates (2,3.1).

TESTS

Solution S

Dissolve 0,20 g in carbon dioxide-free water R and dilute to
20.0 ml. with the same solvent.

pH (2.2.3)

6.5 to 8.5 for soludon S.

Specific optical rotation (2.2.7)

+ 112 o + 123 (dried substance), determined on solution 3.

Kanamyein B

Thin-layer chromatography (2.2.27) as described under

Identificadon A with the following modificatons.

Test solution Dissolve 0.1 g of the substance to be examined

in water R and dilute to 20 mL with the same solvent.

Reference solution Dissolve 4 mg of kanamycin B sulfate CRS

in water R and dilute to 20 mL with the same solvent.

Application 4 uL.

Detection  Spray with ninhydrin and stannous chloride

reagent R. Heat at 11¢ °C for 15 min.

Limit:

— kanamycin B: any spot corresponding to kanamycin B in
the chromatogram obtained with the test solution is not
more intense than the spot in the chromatogram obtained
with the reference solution (4.0 per cent).

Loss en drying (2.2.32)

Maxitnum 1.5 per cent, determined on 1.000 g by drying at

60 °C at a pressure not exceeding 670 Pa for 3 h.

Sulfated ash (2.4.19

Maximum 0.5 per cent, determined on 1.0 g.

Sulfate

15.0 per cent to 17.0 per cent of sulfate (dried substance).
Dissolve 0.250 g in 100 mL of water R and adjust the
solution to pH 11 with concentrated ammonia R.

Add 10.0 mL of 0. M barium chloride and about 0.5 mg of
phihalein purple R. Titrate with 0.1 M sodium ederate adding
50 mL of ethanol (96 per cent) R when the colour of the
solution begins to change and continue the titration until the
violet-blue colour disappears.

1 mL of 0./ M barium chloride is equivalent to 9.606 mg of
S0,.

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.
Inject per kilogram of the rabbit’s mass 1 mL of a 10 mg/mL
sotution of the substance to be examined in water for
injectionis R.

ASSAY

Carry out the microbiological assay of antibiotics (2.7.2).

Use kanamycin monosulfate GRS as the reference substance,

STORAGE

- If the substance is stedle, store in a sterile, tamper—evxdent

container.’
Ph &

. ok

Heavy Kaolin o
* *

(Ph. Eur. monograph 0563) e
Preparation
Kaolin Poultice

When kaolin is prescribed or demanded, Light Kaolin shall
be dispensed or supplied, unless it is ascertained that Light
Kaolin (Natural) is required.

Pl Eur

DEFINITION
Purified, natural, hydrated asluminium silicate of variable
composition.

CHARACTERS

Appearance

Fine, white or greyish-white, unctuous powder.
Solubllity

Practically insoluble in water and in organic solvents.

IDENTIFICATION

A. To 0.5 g in a metal crucible add ! g of potassium nitrate R
and 3 g of soditm carbonate R and heat until the mixture
melts. Allow to cool. To the residue add 20 mL of boiling
water R, mix and filter, Wash the residue with 50 mL. of
water R. To the residue add 1 mL of hydrechloric acid R and
5 mL of water R. Filter. To the filtrate add 1 mL of strong
sodfum hydroxide solution R and filter. To the filirate add

3 mL of ammonsum chloride solution R. A gelatinous white
precipitate is formed. _

B. Add 2.0 g in 20 portions to 100 mL of a 10 g/L solution
of sodiunt laurilulfate R in a 100 mL graduated cylinder
about 30 mm in diameter, Allow 2 min between additions
for each portion to setile. Allow to stand for 2 h.

The apparent volume of the sediment is not greater than

5 mL.

C. 0.25 g gives the reaction of silicates (2.3, 1).

TESTS

Solution §

To4gadda mmtu:eomeLofaceacaczdRand34mLof
distilled water R, shake for 1 min and filter.

Acldity or alkalinity

To 1.0 g add 20 mL of carbon dioxide-free water R, shake for
2 min and filter. To 10 mL of the filtrate add 0.1 mL of
phenolphthalein solution R, The solution is colouriess.

Not more than 0.25 mL of 8.01 M sedium hydroxide is
required to change the colour of the indicator to pink.
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Organic impurities

Heat 0.3 g to redness in a calcination tube. The residue is
oniy slightly more coloured than the original substance.
Adsorption power

To 1.0 g in a ground-glass-stoppered test-tube add 10.0 mL
of a 3.7 g/L solution of methylene blue R and shake for 2 min.
Allow to settle. Centrifuge and dilute the solution 1 to 100
with water R, The solution is not more intensely coloured
than a 0.03 g/L solution of methylene biue R.

Swelling power

Triturate 2 g with 2 mL of water R. The mixture does not
flow.

Substances soluble in dilute hydrochloric acid
Maximum I per cent.

To 5.0 g add 7.5 mL of difute hydrochloric acid R and

27.5 mL of water R and boil for 5 min. Filter, wash the
residue on the filter with water R and dilute the combined
filtrate and washings to 50.0 mL with water R. To 10.0 mL
of the solution add 1.5 mL of dilute sulfuric acid R, evaporate
to dryness on a water-bath and ignite. The residue weighs a
maximum of 10 mg.

Chlorides (2.4.4)

Maximum 250 ppm.

Dilute 2 mL of solwtion S to 15 mL with water R.

Sulfates (2.4.13)

Maximum 0.1 per cent.

Dilute 1,5 mL of solution S to 15 mL with distilled water R,
Calcium (2.4.3)

Maximum 250 ppm.

Dilute 4 mL of solution S to 15 mL with distlfed warer R.
Microbial contamination

TAMC: acceptance criterion 10° CFU/g (2.6.12).

TYMC: acceptance criterion 10 CFU/g (2.6.12).

LABELLING

The label states, where applicable, that the substance is
suitable for internal use.

FPhEwr

Light Kaolin

Action and use

Antidiarrhoeal.

Preparations

Kaolin Mixture

Kaolin and Morphine Mixture

When Kazolin or Light Kaolin is prescribed or demanded,
Light Kaolin shall be dispensed or supplied unless it is
ascertained that Light Kaolin (Natural) is required.

DEFINITION

Light Kaolin is a native hydrated aluminium silicate, freed
from most of its impurities by elutriation and dried.

It contains a suitable dispersing agent.
CHARACTERISTICS

A light, white powder free from gritty particles; odourless or
almost odourless; unctuous.

Pracitcally insoluble in water and in mineral acids.

IDENTIFICATION

A.To 0.5 g in a metal crucible add 1 g of potassium nitrate
and 3 g of sodium carbonate and heat until the mixture melts.
Allow to cool. To the residue add 20 mL of boiling ater,
mix and filter. Wash the residue with 50 mL of water, add to
the residue 1 mL of hydrochloric acid and 5 mL of water, mix
and filter. To the filtrate add 1 mL of sirong sodim hydroxide
solution, filter and add to the filurate 3 mL of ammonium
chloride solution. A gelatinous white precipitate is produced.

B. 0.25 g yields the reaction characteristic of sificates,
Appendix VI,

C. Trituraie 2 g with 2 mL of water. The resulting mixture
flows.

TESTS

Coarse particles

Transfer 5 g to a stoppered cylinder (about

16 cm x 35 mm), add 60 mL of a 1% w/v solution of
sodium pyrophosphate, shake thoroughly and allow to stand for
5 minutes. Using a pipette, withdraw 50 mL from a point
about 5 cm below the surface of the liquid. To the remaining
liquid add 50 mL of water, shake, allow to stand for

5 minutes and withdeaw 50 mL in the same manner as
before. Repeat the operation untl a total of 400 mL of
suspension has been withdrawn under the prescribed
conditions, Transfer the remainder to an evaporating dish
and evaporate to dryness on a water bath. The residue, after
drying at 105° weighs not more than 25 mg.

Fine particles

Disperse 5 g in 250 mL of water by shaking vigorously for

2 minutes in a stoppered flask, pour immediately into a glass
cylinder 5 ¢m in diameter and transfer 20 mL to a glass dish
using a pipette. Evaporate to dryness and dry to constant
weight at 105°. Allow the remainder of the suspension to
stand for 4 hours at 20° and withdraw a second 20 mL
portion using a pipette with its tip exactly 5 cm below the
surface and without disturbing the sediment. Transfer the
second portion to a glass dish, evaporate to dryness and dry
to constant weight at 105°, The weight of the residue from
the second portion is not less than 70% of the weight of the
residue from the first portion.

Arsenic

0.50 g dispersed in 25 mL of water complies with the lauit
test for arsenic, Appendix VII (2 ppm),

Chloride

Boil 1.0 g with 80 mL of water and 20 mL of 2M nitric acid
under a reflux condenser for 5 minutes, cool and filter,

15 mL of the filtrate complies with the limit test for chlorides,
Appendix VII (330 ppm).

Loss on drylng

When dried to constant weight at 105°, loses not more than
1.5% of its weight. Use 1 g.

Loss on ignition

When ignited at 600°, loses not more than 15.0% of its
weight. Use 1 g.

Soluble matter

Boil 2 g with 100 mL of 0.2M hydrochloric acid under a reflux
condenser for 5 minutes, cool, filter and evaporate 50 mL of
the filtrate to dryness. The residue, after ignition at about
600° for 30 minutes, weighs not more than 10 mg.
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Light Kaolin (Natural)

Action and use
Antidiarthoeal.

Preparations

Kaolin Mixture

Kaolin and Morphine Mixture

When Kaolin or Light Kaolin is prescribed or demanded,
Light Kaolin shall be dispensed or supplied unless it is
ascertained that Light Kaolin (Namural) is required.

DEFINITION

Light Kaolin (Natural} is a pative hydrated aluminium
silicate, freed from most of its impuritics by elutriation and
dried. It does not contain a dispersing agent.

CHARACTERISTICS
A light, white powder free from gritty particles; odourless or
almost odourless; unctuous.

Practically insoluble in warer and in mineral acids.

IDENTIFICATION

A.To 0.5 g in a metal crucible add 1 g of pozassium nitrate
and 3 g of sedfumt carbonate and heat untl the mixture melts.
Allow to cool. To the residue add 20 mL of boiling water,
mix and filter, Wash the residue with 5¢ mL of water, add to
the residue 1 mL of hydrochloric acid and 5 mL of water, mix
and filter. To the filtcate add 1 mL of strong sedium hydroxide
solution, filter and add to the filtrate 3 mL of ammonium
chloride solution. A gelatinous white precipitate is produced.
B. 0.25 g yields the reaction characteristic of silicares,
Appendix VI.

C. Triturate 2 g with 2 mL of water. The resulting mixture
does not flow,

TESTS

Coarse particles

Transfer 5 g to a stoppered cylinder (about

16 cm x 35 mm), add 60 mL of a 1% w/v solution of
sodium pyrophosphate, shake thoroughly and allow to stand for
5 minutes. Using a pipette, withdraw 50 mL. from a point
about 5 cm below the surface of the liquid. T'o the remaining
liquid add 50 mL of water, shake, allow to stand for

5 minutes and withdraw 50 mL in the same manner as
before, Repeat the operaton until a total of 400 mL of
suspension has been withdrawn under the prescribed
conditions. Transfer the remainder to an evaporating dish
and evaporate to dryness on a water bath. The residue, after
drying at 105°, weighs not more than 25 mg.

Fine particles

Disperse 5 g in 250 mL of water containing 50 mg of sodium
pyrophosphate by shaking vigorously for 2 minutes in a
stoppered flask, pour immediately into a glass cylinder 5 cm
in diameter and transfer 20 mL to a glass dish using a
pipette. Evaporate to dryness and dry to constant weight at
105°, Allow the remainder of the suspension to stand for

4 hours at 20° and withdraw a second 20 mL portion using a
pipette with its tp exactly 5 cm below the surface and
without disturbing the sediment. Transfer the second portion
to a glass dish, evaporate to dryness and dry to constant
weight at 105°, The weight of the residue from the second
portion is not less than 70% of the weight of the residue
from the first portion.

Arsenic

0.50 g dispersed in 25 mL of water complies with the [t
test for arsenic, Appendix VII {2 ppm).

Chloride

Boil 1.0 g with 80 mL of water and 20 mL of 2M nitric acid
under a reflux condenser for 5 minutes, cool and filter.

15 mL of the filtrate complies with the limit test for chlorides,
Appendix VII (330 ppm).

Loss on drying

When dried to constant weight at 105° loses not more than
1.5% of its weight. Use 1 g.

Loss on ignition

When jgnited at 600°, loses not more than 15.0% of its
weight. Use 1 g.

Soluble matter

Boil 2 g with 100 ml. of 0.26 hydrochlorc actd under a reflux
condenser for 5 minutes, cool, filter and evaporate 50 mL of
the filtrate to dryness. The residue, after ignition at about
600° for 30 minutes, weighs not moere than 10 mg.

* K

Ketamine Hydrochloride ol 4
) * *
(Ph. Eur. monagraph 1020) il
and enantiomer , HCI
Ci3H;,CLNO 2742 1867-66-9

Action and use
Intravenous general anaesthetic

Preparations
Ketamine Injection
Ketamine Nasal Spray
Ketamine Oral Solution

Fh Eir

DEFINITION
(2RS)-2-(2-Chlorophenyl)-2-(methylamino)cyclohexanone
hydrochloride.

Content

99.0 per cent 10 101.0 per cent (dried substance).

CHARACTERS

Appearance

White or almost white, crystalfine powder.
Solubility

Freely soluble in water and in methanol, soluble in ethanol
{96 per cent).

mp

About 260 °C, with decomposition.
IDENTIFICATION

A, Optical rotation {see Tests).

B. Infrared absorption spectrophotometry (2.2,24).
Comparison  ketamine hydrochloride GRS.

C. It gives reaction (a) of chlorides (2.3.1).
TESTS

Solution S

Dissolve 10.0 g in carbon dioxide-ree water R and dilute to
50.0 mL with the same solvent.
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Ketobemidone Hydrochloride H-51

Appearance of solution
Solution S is clear (2.2. 1} and colourless (2.2.2, Method II).

pH (2.2.3)

35w4.l.

Dilute 10 mL of solution S to 20 mL with carbon dioxide-free
water R

Optical rotation (2.2.7)
-0.2° to + 0.2°.
Dilute 2.5 mL of solution S to 25.0 mL with water R.

Related substances

Liquid chromatography (2.2.29). Prepare the solutions

immediately before use.

Test solution  Dissolve 50 mg of the substance to be

examined in the mobile phase and dilute to 50.0 mL with

the mobile phase.

Reference solution (a) Dissolve 5 mg of keiantine

impurity A CRS in the mobile phase and dilute to 0.0 mL

with the mobile phase {(using ultrasound if necessary).

To 1.0 mL of the solution, add 0.5 mL of the test solution

and dilute to 100.0 mL with the mobile phase.

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

10.0 mL with the mobile phase. Dilute 1.0 mL of this

solution to 50.0 mL with the mobile phase.

Column:

—sizee I=0.125m, @ = 4.0 mm;

— stationary phase: octadecylsilyl silica gel for chromavography R
(5 pm).

Mobile phase Dissolve 0.95 g of sodium hexanesulfonare R in

1 L of a mixture of 25 volumes of acetonitrile R and

75 volumes of water R and add 4 mL of acetic acid R.

Flow rate 1.0 mL/min.

Detection Spectrophotometer at 215 nm.

Injection 20 pL.

Run time 10 times the retention ime of ketamine.

Relative retention  With reference to ketamine (retention

time = about 3 min): impurity A = about 1.6;

impurity B = about 3.3; impurity C = about 4.6.

System sustabiliy Reference sotution (a):

— resolution: minimum 1.5 between the peaks due to
ketamine and impurity A.

Limits:

— impunities A, B, C: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solution (b) (0.2 per cent);

— unspectfied impurities; for each impurity, not more than
0.5 times the area of the principal peak in the
chromatogram ¢btained with reference solution (b)
{0.10 per cent);

— total: not more than 2.5 times the area of the principal
peak in the chromatogram obtained with reference
solution (b) (0.5 per cent);

— disregard limit; 0.25 times the area of the principal peak in
the chromatogram obtained with reference solution (b)
0.05 per cent).

Loss on drying (2.2.32)

Maximum 0.5 per cent, determined on t.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 0.200 g in 50 mL of methanol R and add 1.0 mL of
0.1 M hydrochioric acid, Carry out 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 sodium hydroxide is equivalent to 27.42 mg of
Clj,Hl?ClzNO.

STORAGE
Protected from light.
IMPURITIES
Specified impurities A, B, C.
ci
l"qC\N
HO

A. 1-(2-chloro-N-methylbenzimidoyl)cyclopentanal,
cl
o]
\© and enanbiomer
OH

B. (2RS)-2-(2-chlorophenyt)-2-hydroxycyclohexanone,
a

0

HO

C. {2-chlorophenyl)(1-hydroxycyclopentyl)methanone,

PhEw
Ketobemidone Hydrochloride £
(Ph. Evr. moviograph 1746) e
‘N,CHQ
. HCI
g o CHgy
C5H2,CINO, 2838 5965-49-1

Action and use
Opioid receptor agonist; analgesic.

PhEwr

DEFINITION
1-[4-(3-Hydroxyphenyl}- 1-methylpiperidin-4-yl] propan-1-one
hydrochloride.

Content
99.0 per cent to 101.0 per cent (anhydrous substance).

CHARACTERS
Appearance
White or almost white, crystalline powder.

Solubility
Freely soluble in water, soluble in ethanol (96 per cent), very
slightly soluble in methylene chloride.

IDENTIFICATION
A. Infrared absorption spectrophotometry (2.2.24).
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Comparison  Ph, Bur. reference spectrum of ketobemidone
hydrochloride.

B. Solution S (see Tests) gives reaction (a) of chlorides
2.3.1).

TESTS

Solution S

Dissolve 0.250 g in carbon dioxide-free water R and dilute to

25.0 mL with the same solvent.

Appearance of solution

Solution § is clear (2.2, 1) and not more intensely coloured

than reference solution By (2.2.2, Method I).

pH (2.2.3)

4.5 to 5.5 for solution S.

Related substances

Liquid chromatography (2.2.29).

Solution A 1.54 /L. solution of ammontum acetare R

adjusted to pH 8.0 with dilute ammenia RI.

Test solution  Dissolve 50.0 mg of the substance to be

examined in solution A and dilute to 25.0 mL with the sarne

solution.

Reference solution (a) Dissolve 1 mg of ketobemidone

impurity B GRS and 1 mg of ketobemidone impurity C CRS in

solution A and dilute to 25 mL with the same solution.

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

100.0 mL with solution A. Dilute 20.0 mL of this solution to

100.0 mL with solution A.

Coluwmnn:

— size: 1= 0.25 m, & = 4.6 mm;

— stationary phase: phenylhexylsibl silica gel for
chromatography R (5 pm);

— temperature; 40 °C,

Mobile phase  acetonitnie R, solution A (20:30 V/V).

Flow rate 1.5 mL/min.

Detection  Spectrophotometer at 278 nm.

Injecion 20 pL.

Run tme 4.5 times the retention time of ketobemidone.

Relative retention  With reference to ketobemidone (retention

tume = about 10 min): impurity A = about 0.4;

impurity B = about 0.6; impurity C = about 0.7;

impurity I = about 3.5.

System suitability Reference solutdon (a):

— resolution: minimum 4.0 between the peaks due to
impurity B and impurity C.

Linuts: :

— impurities A, B, C, D: for each impurity, not more than
the area of the principal peak in the chromatogram
obtained with reference solution (b) {0.2 per cent);

— unspecified impurities: for each impuriry, not more than
0.5 times the area of the principal peak in the
chromatogram obtained with reference solution {(b)
(0.10 per cent);

— total: not more than 3.5 times the area of the principal
peak in the chromatogram obtained with reference
solution (b} (0.7 per cent);

— disregard Emit. 0.25 times the arca of the principal peak in
the chromatogram obtained with reference soluton (b)
(0.05 per cent).

Water (2.5.12)

Maximum 1.0 per cent, determined on 0.50 g.

Sulfated ash (2.4.19
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.200 g in a mixture of 5.0 mL of

0.01 M hydrochloric acid and 50 mL of ethanol (96 per cent) R.
Carry out 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 sodium hydroxide is equivalent to 28.38 mg
of ClnggCNOZ.

IMPURITIES

Specified impurities A, B, C, D,

Other detectable impurities (the following substances would, if
present at a sufficient level, be detected by one or other of the tests
it the monagraph. They are limited by the general acceprance
criterion for otherlunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034}, It is
therefore not necessary to identify these impurities for
demonstration of compliance. See alio 5.10. Control of impurities
in substances for pharmacentical use}) E.

. _CH
N
o]
Q and trans lsomer
CH,
HO ° :

A. 1-[4-(3-hydroxyphenyt)-1-methyl-1-oxidopiperidin-4-yl)
propan-l-one {¢is and trans isomers),

LCH
N

no 0% “CH

B. 1-[4-(3-hydroxyphenyl)-1-methylpiperidin-4-ylJethanone,

: E ;NH
CH,
HO o

C. 1-[4-(3-hydroxyphenyl)piperidin-4-yl] propan-1-one,

- CHa
CH,
H,C—0 0

D. 1-[4-(3-methoxyphenyl)-1-methylpiperidin-4-yl]propan-1-

one,
LCH
N 3
CN
HO

E. 4-(3-hydroxyphenyl)-1-methylpiperidin-4-carbonitrile.
PhEr

www.webofpharma.com




Ketoconazole I1I-53

2022
o * x
Ketoconazole o
i****
(Ph. Eur. monograph 0921)
cl cl
% /N FEI:o)\
OO,
HJC ¥
amnd enanliomer (—N
CaHagClLN4O, 531.4 65277-42-1
Action and use
Antifungal.
Preparvations

Ketoconazole Cream
Ketoconazole Shampoo

PhEwr

DEFINITION
1-[4-{4-[[(2RS,4SR)-2-(2,4-Dichlorophenyt)-2-[(1H-
imidazo!-I-yl)methyl]-1,3-dioxolan-4-yl)methoxy]
phenyljpiperazin-1-ylJethan-1-one.

Content
99.0 per ¢ent to 101.0 per cent (dried substance).

CHARACTERS

Appearance
White or almost white powder.

Solubility
Practically insoluble in water, frecly soluble in methylens
chloride, soluble in methanol, sparingly soluble in ethanol
(96 per cent).
IDENTIFICATION
First identification: B.
Second identification: A, C, D.
A. Melting point (2.2.14): 148 °C 10 152 °C,
B. Infrared absorption spectrophotometry (2.2.24).
Comparison  ketoconazole CRS.
C. Thin-layer chromatography (2.2.27).
Test solution  Dissolve 30 mg of the substance to be
examined in the mobile phase and dilute to 5 mL with the
mobile phase,
Reference solution (a) Dissolve 30 mg of ketoconazole CRS in
the mobile phase and dilute to 5 mL with the mobile phase.
Reference solution () Dissolve 30 mg of ketoconazole CRS
and 30 mg of econazole nitrate CRS in the mobile phase, then
dilute to 5 mL with the mobile phase.
Plate  TLC octadecylsityl silica gel plate R.
Mobile phase  ammonium acetate solution R, dioxan R,
methanol R (20:40:40 VIVIV).
Applicarion 5 pL.
Development  Over 3/4 of the plate,
Drying In a current of warm air for 15 min.
Detection Expose to iodine vapour until the spots appear
and examine in daylight.
System suicability Reference solution (b):

— the chromatogram shows 2 clearly separated spots.

Resufes  The principal spot in the chromatogram obtained
with the test solution is similar in positon, colour and size to

the principal spot in the chromatogram obtained with
reference solution (a).

D. To about 30 mg in a porcelain crucible add 0.3 g of
anhydrous sodium carbonatz R. Heat over an open flame for
10 min. Allow to cool. Take up the residue with 5 mL of
difute nitric acid R and filter. To 1 mL of the filtrate add

1 mL of eater R. The solution gives reaction (a) of chlorides
(2.3.0.

TESTS

Solution 8

Dissolve 1.0 g in methylene chloride R and dilute to 10.0 mL
with the same solvent.

Appearance of solution

Solution § is clear (2.2.1) and not more intensely coloured
than reference solution BYy (2.2.2, Method If).

Optical rotation (2.2.7)

—0.10° to + 0.10°, determined on solution S.

Related substances

Liquid chromatography (2.2.29).

Test solution Dissolve 0.100 g of the substance to be

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

solvent.

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

ketoconazole impurity mixure CRS (impurities C and D) in

1 mL of methano!l R.

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

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

10.0 mL with methanol R.

Column:

— size; 1= 0,10 m, & = 4,6 mm;

— stationary phase: end-capped octadecylsib silica gel for
chromatography R (3 pm).

Mobile phase:

— mobile phase A: acetonitmile for chromatography R, 3.4 g/l
solution of tetrabugylammonium hydrogen sulfate R
(5:95 ViVy;

— ntobile phase B: acetonimile for chromatography R, 3.4 g/l
solution of tetrabutylemmonitim hydrogen sulfate R
(50:50 Vi),

Time Mobile phasze A Mobile phase B
(min) {per cent WP (per cent V1)
0-10 100 - © 0100
1o-1I5 ) 100

Flow rate 2 mL/min.

Detection  Spectrophotometer at 220 nm.

Injection 10 yL; inject methanol R as a blank.

Identification of impurities Use the chromatogram supplied

with katoconazole impurity nixture CRS and the

chromatogram obtained with reference solution (a} to

identify the peaks due to impurnties C and D.

Relative retention  With reference to ketoconazole {retention

time = about 6 min); impurity D = about 0.8;

impurity C = about 0.9.

Systemt suftability Reference solution (a):

— resolution: minimum 1.5 between the peaks due to
impurities D and C.

Calculation of percentage contents:

— correction factor: multiply the peak area of impurity D by
14;.
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— for each impurity, use the concentration of ketoconazole
in reference soludon (b).

Limits:

— impurity D: maximum 0.2 per cent;

— unspectfied impurities: for each impurity, maximum
0.10 per cent;

— total: maximum 0.3 per cent;

— reporting threshold: 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.

Sulfated ash (2.4.14)

Maximum 0.1 per cent, determined on 1.0 g,

ASSAY
Dissolve 0.200 g in 70 mL of a mixture of 1 volume of

anhydrous acetic acid R and 7 volumes of methyl ethW ketone R.

Titrate with .1 M perchioric acid, determining the end-point
potentiometrically (2.2,20).

1 mL of 8.1 M perchioric acid is equivalent to 26.57 mg

of C26H23C]2N404.

STORAGE
Protected from light.

IMPURITIES

Specified impunities D,

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
cniterion for otherlunspecified impurities andlor by the general
menograph Substances for pharmaceutical use (2034), I is
therefore not necessary to identify these impurities for
demonsiration of compliance. See also 5.10. Control of impurides
in substances for pharmeceutical use) A, B, G, E.

Cl(jcl

0 -

o 7\ /——'[ >'\
}—N N

ne N/ <:> g_)

A. 1-[4-[4-{[(2RS,4SR)-2-(2,4-dichlorophenyl)-2-[(1 H-

imidazol- 1-yl)methyl)-1,3-dioxolan-4-yll methoxy]phenyl] -
1,2,3,4-tetrahydropyrazin-1-yljethan-1-one,

H3c4:
*

N

and enantiomer

mgrt oy

B. 1-(4-[4-[5-(4-acetylpiperazin-1-yl)-2-[[(2RS,4SR)-2-(2,4-
dichlorophenyl)-2-[(1 H-imidazol-1-yl)methyl}-1,3-
dioxolan-4-yl]methoxy]phenoxy)phenyl}piperazin-1-yl)
ethan-1-one,

Ijm
OO
and enanbomer
C. 1-[4-[4-[[(2RS,4RS)-2-(2,4-dichlorophenyl)-2-[(1 H-

imidazol-1-yl)methyl]-1,3-dioxolan-4-yi}methoxy]
phenyl}piperazin- 1-ylethan- [-one,

-
00

D. 1-[4-[[(2RS,4SR)-2-(2,4-dichlorophenyl)-2-f(1 H~imidazol-
I-ylymethyi}-1,3-dioxolan-4-ytjmethoxy]phenyllpiperazine,

el

0l g o] \
il
hec and enantiomer
E. {(2RS,45R)-2-(2,4-dichlorophenyl)-2-[(1 H-imidazol-1-yl}

methyl}-1,3-dioxolan-4-yl]methyl 4-methylbenzene-1-
sulfonate.

PhEwr

ao i
Ketoprofen r o
* *

(Ph. Bur. monograph 0922) e

H. CHs
GOH
and enanliomer

CyeH 1404 2543 22071-154

Action and use

Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory.
Preparations

Ketoprofen Capsules

Ketoprofen Gel

PhEwr
DEFINITION
{2RS5)-2-(3-Benzoylphenyl)propanoic acid.

Content
99.0 per cent to 100.5 per cent (dried substance).

CHARACTERS
Appearance
White or almost white, crystalline powder.
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Solubility
Practically insoluble in water, freely soluble in acetone, in
ethanol (96 per cent) and in methylene chloride.

IDENTIFICATION
First identification: C.
Second idemtification: A, B, D.
A. Melting point (2.2.14): 94 °C 10 97 °C.
B. Ultraviolet and visible absorption spectrophotometry
(2.2.25).
Tese solution  Dissolve 50,0 mg in ethanol (96 per cent) R and
dilute to 100.0 mL with the same solvent. Dilute 1.0 mL, of
this solution to 50.0 mL with ethanof (96 per cent) R.
Spectral range  230-350 nm.
Absorption maxtnem At 255 nm.
Specific absorbanee at the absorption maximum 615 1o 680,
C. Infrared absorption spectrophotometry (2.2.24).
Comparison  ketoprofen CRS.
D. Thin-fayer chromatography (2.2.27).
Test soluion  Dissolve 10 mg of the substance to be
examined in acetone R and dilute to 10 mL with the same
solvent.
Reference solution (a) Dissolve 10 mg of ketoprofen CRS in
acetone R and dilute to- 10 mL with the same solvent.
Reference solution (8) Dissolve 10 mg of indometacin CRS in
acetone R and dilute to 10 mL with the same solvent.
To 1 mL of this solution add 1 mL of reference solution (a).
Plare  TLC silica gel GF354 plate R.
Mobile phase  glacial acetic acid R, methylene chlonide R,
acetone R (1:49:50 VIVIV).
Application 10 pL.,
Development  Over 3/4 of the plate.
Drying In air.
Detection  Examine in ultraviolet light at 254 nm.
System suitability Reference solution (b):

— the chromatogram shows 2 clearly separated principal

spots.

Results  The principat spot in the chromatogram obtained
with the test solution is similar in position and size to the
principai spot in the chromatogram obtained with refecence
solution (a).

TESTS

Appearance of solution

The solution is clear {2.2.1) and not more intensely coloured
than reference soludon Ys (2.2.2, Method II).

Dissolve 1.0 g in acetone R and dilute to 10 mL with the
same solvent.

Related substances

Liquid chromatography (2.2.29). Prepare the solutions
immediarely before use. :

Test solution  Dissolve 20.0 mg of the substance to be
examined in the mobile phase and dilute to 20.0 mL with
the mobile phase.

Reference solution (g) Dilute 1.0 mL of the test solution to
50.0 mL with the mobile phase. Dilute 1.0 mL of this
solution to 10.0 mL with the mobile phase.

Reference solution (b) Dissolve 5.0 mg of ketoprofen
impurity A CRS in the mobile phase and dilute to 50.¢ mL
with the mobite phase. Dilute 1.0 mL of this sclution to
50.0 mL with the mobile phase.

Reference solution (¢) Dissolve 5.0 mg of ketoprofen

impurity C CRS in the mobile phase and dilute to 50.0 mL

with the mobile phase, Dilute 1.0 mL of this solution to

50.0 ml. with the mobile phase.

Reference sohution (d) Dilute 1.0 mL of the test solution to

100.0 mL with the mobile phase, To 1.0 mL of this solution

add 1.0 mL of reference solution (b).

Column: ’

— size: 1= 0.15 m, @ = 4.6 mm;

— stadionary phase; spherical octadecylsilyl sifica gel for
chromatography R (5 pm) with a specific surface area of
350 m%/g and a pore size of 10 nm.

Mobile phase  Mix 2 volumes of freshly prepared phosphate

buffer solution pH 3.5 R, 43 volumes of acetoritrife R and

55 volumes of water R.

Flow rate 1 mL/min.

Detection  Spectrophotometer at 233 nm.

Injection 20 pL.

Identification of impurities  Use the chromatogram obtained

with reference solution (b) to identify the peak due to

impurity A; use the chromatogram obtained with reference

solution (c) to identify the peak due to impurity C.

Run time 7 times the retention time of ketoprofen.

Relative retention  With reference to ketoprofen (retention

time = about 7 min): impurity C = about 0.3;

impurity E = about 0.69; impurity B = about 0.73;

impurity D = about 1.35; impurity A = about 1.5;

impurity F = about 2.0.

System sustability Reference solution {(d):

— resolution: minimum 7.0 between the peaks due to
ketoprofen and impurity A.

Limits:

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

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

— impurities B, D, E, F: for each impurity, not more than
the area of the principal peak in the chromatogram
obtained with reference solution (a2} (0.2 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}
{0.10 per cent),

— sum of impurities other than A and C: not more than twice
the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.4 per cent);

— disregard limsz: 0.25 tmes the area of the principal peak in
the chromatogram obtained with reference solution (a)
(0.05 per cent).

Loss on drying (2.2.32)

Maximum 0.5 per cent, determined on 1.000 g by drying at
60 °C at a pressure not exceeding 0.67 kPa.

Sulfated ash (2.4.14)

Maximum 0.1 per cent, determined on 1.0 g.

ASSAY :
Dissolve 0.200 g in 25 mL of ethanol (96 per cent} R.

Add 25 mL of 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 25.43 mg
of C16H}40s.
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IMPURITIES

Specified impurities A, B, G, D, E, F.

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 fimited by the general accepiance
criterion for ocherlunspecified impurities andlor by the general
monograph Substances for pharmacewtical use (2034). It is
therefore not necessary to identify these impurities for
demonstration of compliance. See also 5.10. Control of impurities
in substances for pharmaceutical usg) G, H, L 1, K, L.

B. (3-benzoylphenybacetic acid,

H CH,

CO.H
and enantiommer

COH

C. 3-[(1RS)-1-carboxyethyl]benzoic acid,

H, CH;

CO,H

and enantiomer

D.(2RS) -2-[3-(4-methylbenzoyl)phenyl] propanoic acid,

H CH;
> NH,

Q
and enantomer

E. (2RS)-2-(3-benzoylphenyI)propanamide,

H GH;

and enantiomer

F. (2RS)-2-(3-benzoylphenyl)propanenitrile,

and enantiomer
COH
G. 3-[{1 RS)-1-cyanoethyl]benzoic acid,

CN

COH

H. 3-(cyanomethyl)benzoic acid,

and enantiomer

CH,

K. mixture of (2RS)—2-[3—(2,3,4-trimethylbenzoyl)
phenyl]propanoic acid and (2RS)-2-[3-(3,4,5-
trimethylbenzoyl}phenyl]propanoic acid,

H CHy

COH

and enantiomer
HiC o

HsC CH,

L. (2R5)—2—[3-(2,4,5-uimethylbenzoy!)phenyl]propanoic acid.
__ PhEwr
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Ketorolac Trometamol o
* ok
(Ph. Bur. monograph 1753) ot
I \ H OH
HO CH
Q
and enantiomar
CieHa4N, 06 376.4 74103-074

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

PhEwr

DEFINITION
2-Amino-2-thydroxymethyl)propane-1,3-diol (1RS)-5-
benzoyl-2,3-dihydro-1 H-pyrrolizine-1-carboxylate.

Content
98.5 per cent to 101.5 per cent (dried substance}.

CHARACTERS
Appearance
White or almost white, crystalline powder.

Solubility

Freely soluble in water and in methanol, slightly soluble in
ethanof (96 per cent), practically insoluble in methylene
chloride.

IDENTIFICATION
Infrared absorption spectrophotometry (2.2.24).
Comparison  ketorolac trometamol CRS.

TESTS

Solution S

Dissolve 0.75 g in carbon dioxide-free water R and dilute to
25.0 mL with the same solvent.

Appearance of solution

Solution S is clear (2.2.1).

pH (2.2.3)

5.7t0 6.7.

Dilute 5 mL of solution S to 15 mL with carbon dioxide-free
water R.

Absorbance (2.2.25)
Maximum 0.10, determined at 430 nm for solution S.

Related substances

Liquid chromatography (2.2,29). Protect the solutions from
bright Hght.

Solvent mixwire  tetrakydrofuran R, water R (30:70 VIV).
Test solution Dissolve 20 mg of the substance to be
examined in the solvent mixture and dilute to 50 mL with
the solvent mixture,

Reference solution (a) Dilute 1.0 mL of the test solution to
10.0 mL with the solvent mixture. Dilute 1.0 mL of this
solution to 100.0 mL with the solvent mixture.

Reference solution (b) Dissolve 2 mg of ketorolac aometamol
Jor peak identification CRS {containing impurities A, B, C
and D) in 5 mL of the solvent mixture.

Column:

—size: 1= 0.25m, @ = 4.6 mm;

~— stationary phase: octylsitvl silica gel for chromatography R

(5 pm);
— temperature: 40 °C,

Mobile phase  Mix 30 volumes of tetrahydrofuran R with

70 volumes of a solution prepared as follows: dissolve 5.75 g

of ammonium dihvdrogen phosphate R in 900 mL of ewaier R,

adjust to pH 3.0 with phosphoric acid R and dilute to

1000 mL with warer R.

Flow rate 1.5 mL/min,

Detection  Spectrophotometer at 313 nm.

Injection 10 pL.

Run time 3 times the retention time of ketorolac.

Identification of impurities Use the chromatogram supplied

with ketorolac trometamol for peak identification CRS and the

chromatogram obtained with reference solution (b) to

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

Relative rerention  With reference to ketorolac {retention

time = about 10 min): impurity C = about 0.5;

impurity A = about 8.6; impurity D = about 0.7;

impurity B = about 0.9.

System sutability Reference solution (b):

— resolution: minimum 1.5 between the peaks due to
impurity B and ketorolac.

Lintits:

— correction factors: for the calculation of content, multiply
the peak areas of the following impurities by the
corresponding correction factor: impurity A = 0.67;
impurity B = 0.52; impurity C = 2.2;

— impurities A, B, C, D: 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 solutiont (a) (0.10 per cent);

— total: not more than 10 times the area of the principal
peak in the chromatogram obtained with reference
solution (a) (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 cent).

Loss on drying (2.2.32)

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

vacuo at 60 °C for 3 h.

Sulfated ash (2.4.19)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.300 g in 60 mL of ankydrous aceric acid R. Titrate
with 0.1 M perchloric acid, determining the end-point
potentiometricaily (2. 2.20).

1 mL of 0.1 M perchioric acid is equivalens to 37.64 mg

of C]gngNzos.

STORAGE
Protected from light.

IMPURITIES

Specified impinities A, B, G, D.

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 Jor otherlunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
therefore not necessary to identify these impunities for
demonstration of compliance. See also 5.10. Control of impurities
in substances Jor pharmaceutical use) E, F, G, H, I, .
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[ S
N ~..OH and enantiomer

o]

A. (1RS)-5-benzoyl-2,3-dihydro-1 H-pymolizin-1-ol,

o

B. 5-benzoyl-2,3-dihydro-1H-pyrrolizin-1-one,

0

N\ H
| -~GOMH  gnd epantiomer

C. (1RS)-6-benzoyl-2,3-dihydro- 1 H-pyrrolizine-1-carboxylic
acid,

COH
N OCHs

o

and enaniiomer

D. (LRS)-5-benzoyl-1-methoxy-2,3-dihydro-1 H-pyrrolizine-1-
carboxylic acid,

and enantiomer

HO
HO

E. (1RS)-5-benzoyl-N-[2-hydroxy-1,1-bis
(hydroxymethyl)ethyl]-2,3-dihydro-1H-pyrrolizine-1-
carboxamide,

v}

\ H
-C0aH _and enantiomer
N

F. (1RS)-7-benzoyl-2,3-dihydro-1 H-pyrrolizine-1-carboxylic
acid,

o}
[ A OCH,
N - 0OH and enantiomer
8]

G. methyl (1RS)-5-benzoyl-1-hydroxy2,3-dihydro-1H-
pyrrolizine- 1 -carboxylate,

Ho o
N < and enantiomer
OCH;

H. methyl (1RS)-5-benzoyl-2,3-dihydro-1 H-pyrrolizine-1-
carboxylate,

R
N
0

I. phenyl(2,3-dihydro-1H-pymolizin-5-yl)methanone,

0 CHy

and enantiomer

). ethyl (1RS}-5-benzoy!-2,3-dihydro-1 H-pyrrolizine-1-
carboxylate.

Ph Ewr
. * ¥
Ketotifen Fumarate o
: *, %
(Ketotifen Hydrogen Fumarate, Ph. Eur. monograph **
1592)
S ~CH;
s N
=
o . HO;C/\/COZH
Cy3H3NOsS 425.5 34580-14-8

Action and use
Histamine H, receptor antagonist.

Fh Ex

DEFINITION
4-(1-Methylpiperidin-4-ylidene)-4,9-dihydro-10H-benzo
(4,5)cyclohepta{l,2-b}thiophen-10-one hydrogen
{E)-butenedioate.

Content

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

CHARACTERS

Appearance

White or browmish-yellow, fine, crystalline powder.
Solubility

Sparingly soluble in water, slightly soluble in methaneol,
practically insoluble in heptane,

IDENTIFICATION

Infrared absorption spectrophotometry (2.2.24).
Comparison  ketotifen hydrogen fumarate CRS.

TESTS

Appearance of solution

The solution is clear (2.2.1) and not more intensely coloured
than reference solution Yy, BY, or By (2.2.2, Method II).
Dissolve 0.2 g in methanol R and dilute to 10 mL with the
same solvent.

Related substances :
Liquid chromatography (2.2.29). Carry out the test protected
Jrom light.

Solvent mixture methanol R, water R (50:50 ViV).

Test sofution  Dissolve 30.0 mg of the substance to be
examined in the solvent mixture and dilute to 100.0 mL with
the solvent mixture.
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Reference selution (@) Dilute 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 mixture.

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

ketotifen impurity G CRS in 1.0 mL of a solution prepared as

follows: mix 1.0 mL of the test solution with 9.0 mL of the

solvent mixture. Sonicate until dissolution of impurity G is

complete.

Reference solution (¢) Dissolve 5 mg of ketorifen for peak

tdentification CRS (containing impurity A) in the solvent

mixture and dilute to 5.0 mL with the solvent mixture.

Column:

—size: {=0.15 m, @ = 4.0 mm;

— stattonary phase: base-deactivated end-capped octadecylsibyl
stlica gel for chromatography R (3 pm);

— temperature: 40 °C.

Mobile phase:

— mobile phase A: mix 175 pL of triethylamine R and 500 mL
of warer R; .

— mobile phase B: mix 175 pL of methylamine R and 500 mL
of methanol R; .

Time Moblle phase A Mobile phase B
{min) (per cent I/F) (per cent ¥/V)
0-12 40 60
12-20 40 — 10 63 — 90

20 - 25 i0 a0

Flow rate 1.0 mL/min.

Detection  Spectrophotometer at 297 nm.

Injection 20 pL.

Identification of impurities Use the chromatogram supplied

with ketotifen for peak identification CRS and the

chromatogram obtained with reference solution (¢) to identify
the peak due to impurity A; use the chromatogram obtained
with reference solution (b} to identify the peak due to

impurity G.

Relative retention  With reference to ketotifen (retention

time = about 11 min): fumaric acid = about 0.1;

impurity G = about 0.8; impurity A = about 1.9.

System suitability Reference solution (b):

— resolurion: minimum 1.5 between the peaks due to
impurity G and ketotifen.

Limits:

— corvection factor. for the calculation of content, multiply the
peak area of impurity G by 1.4;

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

— impurity G: not more than 1.5 times the area of the
principal peak in the chromatogram obtained with
reference solution (a) (0.15 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);

— total: not more than 3 times the area of the principal peak
in the chromatogram obtained with reference solution (a)
(0.3 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); disregard the peak due to fumaric acid.

Loss on drying (2.2.32)
Maximum 0.5 per cent, determnined on 1.000 g by drying in
an oven at 105 °C for 4 h.

Sulfated ash (2.4.14)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.350 g in a mixture of 30 mL of acetic anhydride R
and 30 mL of anhtydrous acetic acid R. Titrate with 0.1 M
perchlonic acid, determining the end-peint potentiometrically
(2.2.20).

1 mL of 0.1 M perchioric acid is equivalent to 42.55 mg of
C23H23N05S.

IMPURITIES

Specified impurities A, G.

Other detectable impunities (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
ertierion for otherlunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
therzfore not necessary to identify these impurities for
demonstration of compliance. See also 5.10. Control of impurities
in substances for pharmaceutical use} B, C, D, E, F.

N CH,

S,
5
o

A. 4-(4H-benzo[4,5]cyclohepta(l,2-bjthiophen-4-ylidene)-1-
methylpiperidine,

and enantiomer

B. {(4RS)-10-methoxy-4-(1-methylpiperidin-4-yl) -4 H-
benzo[4,5]cyclohepta[1,2-5]thiophen-4-ol,

N’CH°

and enantiomer

C. (4RS5)-4-hydroxy-4-(1-methylpiperidin-4-y)-4,9-dihydro-
10H-benzo[4,5]cyclohepta[1,2-5] thiophen-10-one,
0
= Ni CH
s 3
——
and enantiomer .

D. 4-[{R,S,)-1-methylpiperidin-4-ylidene]-4,%-dihydro- 10H-
benzo{4,5)cycloheptafl,2-5]thiophen-10-one N-oxide
(ketotifen N-oxide),
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LCH
s NTTR
-
)

E. 10-(1-methylpipenidin-4-ylidene)-5,10-dihydro-4H-
benzo[5,6]cyclohepta[1,2-6)thiophen-4-one,

S N/cHﬂ
bS]

=
[s)

F. 4-(1-methylpiperidin-d-ylidene)-4,10-dityydro-9F-
benzo{4,5]cycloheptaf1,2-b]thiophen-9-one,

~CHy
= N
S
e
o]
[a]

G. 4-(1-methylpiperidin-4-ylidene)-4 H-benzo[4,5] cyclohepta
[1,2-5]thiophen-9,10-dione.

PhEur
. * %o
Labetalol Hydrochloride o
K
(Ph. Eur. monograph 0923) ol
H“ ¢ H\{\Q
N,
H ot . Ho
HO
its eplmer at C* and
0% “NH, their enantiomers
C1oH25CINO4 364.9 32780-64-6

Action and use
Alpha-and beta-adrenoceptor antagonist.

Preparations
Labetalol Injection

Labetalol Tablets

FhEr

DEFINITION

Mixture of 4 stereoisomers of 2-hydroxy-5-[(15)-1-hydroxy-
2-[[{2E)-4-phenylbutan-2-ylJamino)ethyl) benzamide
bydrochloride.

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

CHARACTERS
Appeatrance

White or almost white powder.
Solubility

Sparingly soluble in water and in ethanol (96 per cent),
practically insoluble in methylene chloride,

IDENTIFICATION

First idenuification: A, G, E.

Second identification: A, B, D, E.

A. Opdcal rotation (2.2.7): —0.05° to + 0.05°, determined on
solution S (see Tests).

B. Ultraviolet and visible absorption spectrophotometry
(2.2.25).

Test solution  Dissolve 25.0 mg in a 10.3 g/L solution of
hvdrochloric acid R and ditute to 250.0 mL with the same
solution.

Speciral range  230-350 nm.

Absorprion maximum 302 nm.

Specific absorbance at the absorption maximum 83 to 88,

C. Infrared absorption spectrophotomerry (2.2.24).
Comparison  labetalol hydrochloride CRS.

D. Thin-layer chromatography (2.2.27).

Test solution  Dissolve 10 mg of the substance to be
examined in 1 mL of ethanol {96 per cent) R.

Reference solution (a) Dissolve 10 mg of labetalol
hydrochloride GRS in 1 mL of ethanol (96 per cent) R,
Reference solution (b)) Dissolve 10 mg of labetalol
hydrochloride CRS and 10 mg of propranolol hydrochloride CRS
in ethatiol (96 per cent) R and dilute to 5 mL with the same
solvent.

Plate  TLC octadecylsily! silica gel Fpsq plate R.

Mobilz phase  perchloric acid R, water R, pmiethanol R
(0.5:50:80 V/VIV),

Application 2 plL.

Development  Place the plate in a chromatographic tank
immediately after the addition of the mobile phase, close the
tank and develop over 3/4 of the plate.

Drying  In air.

Detection  Examine in ultraviolet light at 254 nm,

System suitabilitcy 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 and size to the
principal spot in the chromatogram obtained with reference
solution (a).

E. It gives reaction {a) of chlorides (2.3.1).

TESTS

Solution §

Dissolve 0.50 g in carbon dioxide-free water R and dilute to
50 mL with the same solvent. Sofution S must be freshiy
prepared.

Appearance of solution

Solution § is clear (2.2, 1) and not more intensely coloured
than intensity 6 of the range of reference solutions of the
most appropriate colour {2.2.2, Method II).

pH (2.2.3) :

4.0 to 5.0 for solution S.

Diastereoisomer ratio

Gas chromatography (2.2.28).

Test solutipn  Dissolve 2.0 mg of the substance to be.
examined in 1.0 mL of a 12.0 g/L solution of bugylboronic
acid R in anhydrous pyridine R and allow to stand for 20 min,
Column:

— material: glass;

—size: I= 15 m, @ =4 mm;
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— stationary phase: silanised diatomaceous earth for gas
chromatography R (125-150 um) impregnated with
3 per cent ntim of phenyl(50) methyl(50) polysiloxane R.

Carrier gas  nitrogen for chromawgraphy R.

Flow rate 40 mL/min.

Temperature:

— column, infection port and detecior: 300 °C.

Detection  Flame ionisation.

Injection 2 pL.

System suitability:

~— the height of the trough separating the 2 peaks due to the
pairs of diastercoisomers is less than 5 per cent of the full
scale of the recorder.

Linit:

— each pair of diastereoisomers: for the area of each peak,

45 per cent to 55 per cent of the total area of the 2 peaks.

Related substances

Liquid chromatography (2.2.29).

Test solution (@) Dissolve 25.0 mg of the substance to be

examined in mobile phase A and dilute to 10.0 mL with

mobile phase A.

Test solution (b} Dilute 1.0 mL of test solution {(a} to

50.0 mL with mobile phase A.

Reference solution (a) Dilute 1.0 mL. of test solution (a) to

100.0 mL with mobile phase A. Ditute 1.0 mL of this

solution to 10.0 mL with mobile phase A.

Reference solution (b)) Dilute 2 mL of eest solution (a) to

100 mL with mobile phase A {(solution A). Dissolve 5 mg of

labetalol impurity A CRS in 50 mL of mobile phase B and

dilute to 100 mL with solution A.

Referentce solution {¢) Dissolve 25.0 mg of labetalol

hydrochloride CRS in mobile phase A and dilute to 10.0 mL

with mobile phase A. Dilute 1.0 mL of the solution to

50.0 mL with mobile phase A.

Column:

— size: 1= 0.15m, @ = 4.6 mm;

— stagionary phase: end-capped ethylene-bridged octadecylsilyl
silica gel for chromatography (hybrid materiel) R (3.5 pm);

— temperature: 40 °C.

Mobile phase:

— mobile phase A: phosphoric acid R, water for
chromatography R (0.1:99.9 ViD);

— mobile phase B: acetonitrile for chromatography R, mobile
phase A (50:50 VIV};

Time Mobile phase A Moblle phase B
(mln) (per cent V1) {per cent )
g-5 100 0o

5-40 100 -0 0 - 100

40 - 45 o 100

Flow rate 1.5 mL/min.

Detecrion  Spectrophotometer at 230 nm.

Injection 20 pL of test solution (a) and reference
solutions (a) and {b).

Identification of impurities Use the chromatogram obtained
with reference solution (b) to identify the peak due to
impurity A.

Relative retenion With reference to labetalol (retention
time = about 22 min}: impurity A = about 1.1.

System suitability Reference solution (b):

— resolution: minimum 4.5 between the peaks due to
labetalol and impurity A.

Calevlation of percentage contents:

— for each impurity, use the concentration of labetalol
hydrochloride in reference solution (a).

Limits:

— unspecified impurities; for each impurity, maximum
0.05 per ceng;

— toral: maximum 0.2 per cent;

— reporting threshold: 0.03 per cent.

Loss on drying (2.2.32)

Maximum 1.0 per cent, determined on 1.000 g by drying in
an oven at 105 °C at a pressure not exceeding 0.7 kPa.

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 modifications.

Mobile phase  Mobile phase A, mobile phase B (45:55 V/V).
Injection  Test solution (b) and reference solution (c).

Run time Twice the retention time of labetalot,

Retention time  Labetalol = about 2 min.

Calculate the percentage content of C,9H5CIN,Q5 taking

into account the assigned content of labetalol
hydrochloride CRS.

IMPURITIES

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
eniterion for otherfunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
therefore not necessary to identify these impurities for
demonstration of compliance., See akso 5.10, Gontrol of impurities
in substances for pharmaceutical use) A, B, C, D, E, F, G.

H OH

[\
H CH,
HO

ils epimer at C* and
COH Lheir enanliomers

A. mixture of 4 sterecisomers of 2-hydroxy-5-[(15)-1-
hydroxy-2-[[{25)-4-phenylbutan-2-ylJamino]ethyl]benzoic
acid,

H, OH

0.,

H CH;

its epimer at G* and
OCH, thelr anantiomers

HO
0
B. mixture of 4 stereoisomers of methyl 2-hydroxy-5-[(}5)-1-

hydroxy-2-[[(25)-4-phenylbutan-2-yl]amino]ethyl}
benzoate,
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25 0
M
HO and snantiomer
0% “HH,
C. 5-[(1 RS)-2~(benzylamino)-1-hydroxyethyl}-2-
hydroxybenzamide,

H OH
; NH,

and enantiomer
HO

07 "Nt

D. 5-[(1 RS)-2-amino-1-hydroxyethyl]-2-hydroxybenzamide,

and enantiomer and

HO eplmer at C*

0% "NH,
E. mixture of 3 sterecisomers of 5,5'-[{25,55)-piperazine-
2,5-diyl]bis(2-hydroxybenzamide),

o]
H
N
H CH,
HO
and enantiomer
0% TNH,

F. 2-hydroxy-5-[2-[[{2RS)-4-phenylbutan-2-yl]aminojacetyl]
benzamide,

HO
its eplmer at C* and
thelr enantiomers

07 TNH;
G. mixture of 4 stereoisomers of 3-bromo-2-hydroxy-5-[(15)-
1-hydroxy-2-[[(25)-4-phenylbutan-2-yl]amino]ethyi]
benzamide. ‘
Fh Eir

Lacidipine
H
Me N Me
||
EtO0C COOEL
{
N CO0Bu
CasH;;NO, 455.6 103890-78-4

Action and use
Calcium channel blocker.

Preparation
Lacidipine Tablets

DEFINITION

Lacidipine is dicthyl (E)-4-{2-[{tert-butoxycarbonyl)vinyl]
phenyl}-1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate.
It contains not less than 97.5% and not more than 102.0%
of Cy6Ha3NOyg, calculated with reference to the anhydrous,
propan-2-ol-free substance,

CHARACTERISTICS

A white to pale yellow crystalline powder. It melts at about
178°,

Practically insoluble in water; freely soluble in acetone;
sparingly soluble in absoluze ethanol.

Carry out all of the following procedures protected from light and
prepare solutions immediaely before use.

IDENTIFICATION

A. The infrared absorprion spectrian, Appendix IT A, is
concordant with the reference spectrum of Lacidipine (RS 407).
B. In the Assay, the principal peak in the chromatogram
obtained with soluton (1) has the same retention time as the
principal peak in the chromatogram obtained with

solution {2}.

TESTS

Propan-2-ol

Carry out the method for gas chromatography,

Appendix III B. Prepare 2 0.002% v/v solution of 1,4-dioxan
(internal standard) in dimethylacetamide (solution A).

(1) 0.002% vfv solution of propan-2-of in solution A.

(2) 2% wiv of the substance being examined in solution A.
CHROMATOGRAPHIC CONDITIONS

(a) Use a glass column (60 m x 0.32 mm) bonded with a
film (5 pum) of polymethylsiloxane (CP-Sil 5CB is suitable).
{b) Use helium as the carrier gas at 1.7 mL per minute.

(c) Use a temperature gradient as described below.

(d) Use an injection temperature of 170°,

(e) Use a detector temperature of 250°,

(f) Inject 1 ul. of each solution.
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Time (Minutes) Temperature Comment
0-1 60° isothermal
1-18 60°>110° finear increase
3°/minute
18-20 110°»200° linear increase
50°/minute
20-27 200° isothermal
SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (1) shows two clearly separated peaks. The retention
time for propan-2-ol is about 6.2 minutes and that for dioxan
is about 15 minutes.

LIMITS

In the chromatogram obtained with solution (2):

the percentage content of propan-2-ol is not more than
0.5% wiw.

Related substances

Carry out the method for ligiid chromatography,

Appendix ITI D, using the following solutions.

(1) Ditute 1 volume of a 0.1% w/v solution of the substance
being examined in absoftete ethanol to 5 volumes with the
mobile phase.

(2) Dilute 1 volume of solution (1) to 500 velumes with the
mobile phase.

(3) Dilute 1 volume of a 0.1% w/v solution of lacidipine
impuriy standard BPCRY in absolute ethanol to 5 volumes with
the mobile phase.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (25 cm x 4.6 mm) packed
with eyanestil stlica gel for chromatography (5 pm) (Spherisorb
CN is suitable).

(b} Use isocratic ¢lution using the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(¢) Use a detection wavelength of 240 nm.

(f) Inject 20 pL of each solution.

(2} If necessary adjust the composition of the mobile phase
s0 that, in the chromatogram obtained with solution (3), the
retention time of the peak due to lacidipine is about

10 minutes.

(h) For solution (1), allow the chromatography to proceed
for 2 times the retention dme of the principal peak.

MOBILE PHASE
3 volumes of absolute ethanol and 97 volumes of n-hexane.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram obtained with
solution (3) closely resembles the chromatogram supplied
with lacidipine impurity standard BPCRS.

LIMITS

In the chromatogram obtained with solution (1):

the area of any peak due to lacidipine impurity B is not
greater than 0.5 times the area of the principal peak in the
chromatogram obtained with solution (2) (0.2%, taking into
account the correction factor of 0.5);

the area of any other secondary peak is not greater than the
area of the principal peak in the chromatogram obtained with
solution (2) (0.2%);

the total nominal content of impusities is not greater than
0.5%.

Water
Not more than 0.2% wiw, Appendix IX C. Use 0.5 g.

ASSAY

Carry out the method for lguid chromatography,

Appendix III D, using the following solutions.

(1) Dilute 5 volumes of a 0.1% w/v solution of the substance
being examined in absolite ethano! to 100 volumes with the
mobile phase.

(2) Dilute 5 volumes of a 0.1% w/v solution of

lacidipine BPGRS in absolute ethanol to 100 volumes with the
mobile phase.

(3) Dilute 1 volume of a 0.1% wiv solution of lacidipine
impurity standard BPCRS in absolutz ethanol to 5 volumes with
the mobile phase.

CHROMATOGRAPHIC CONDITIONS

The chromatographic procedure described under Related
substances may be used.

SYSTEM SUITABILITY

The test is not valid unless the chromatogram cbtained with
solution (3) closely resembles the corresponding
chromatogram supplied with lacidipine

smpurity standard BPCRS.

DETERMINATION OF CONTENT

Calcufate the content of Cy6H33NOg from the
chromatograms obtained and using the declared content of
C26H33N06 in Iacfdi})ine BPCRS.

IMPURITIES
H
Me N Me
Eto0C COOMe
{
N COOBu

A. Ethyl methy! (E}-4-{2-[2-(tert-butoxycarbonyl)vinyl]
phenyl}-1,4-dihydro-2,6-dimethylpyridine-3,5-
dicarboxylate,

Me N Me
ol

T

Et00C COOE!

COOBu

B. Diethyl (£)-4-{2-{2-(tert-butoxycarbonylvinyl] phenyl} -
2,6-dimethylpyridine-3,5-dicarboxylate,
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H
Me. _N._ _Me
Et00C COOEt
AN
cooBut

C. Diethyl (Z)-4-{2-[2-(tert-butoxycarbonyl)vinyl}phenyl}-
1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate.

*
** *

Lacosamide

(Ph. Eur. monograph 2992)

*
*u %

*
Wk

Ci3H;sNz05 175481-36-4

Action and use
Antiepileptic.
Preparations
Lacosamide Infusion
Lacosamide Oral Solution
Lacosamide Tablets

PhEr
DEFINITION
(2R)-2-Acetamido-N-benzyl-3-methoxypropanamide.
Content

98.0 per cent to 102.0 per cent (anhydrous substance),
CHARACTERS

Appearance

White or almost white or light yellow powder.

Solubility

Sparingly soluble in water, freefy soluble in methanol,
practically insofuble in heptane.

It shows polymorphism (5.9).

1DENTIFICATION

Carry out either tests A, B or tests B, C.

A. Specific optical rotation (2.2.7): + 14 to + 18 (anhydrous
substance), measured at 25 °C.

Dissolve 0.100 g in methanel R and dilute to 10.0 mL with
the same solvent.

B. Infrared absorption spectrophotometry (2.2.24).
Comparison  lacosamide CRS.

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

C. Enantomeric purity (see Tests).

TESTS

Appearance of solution

The solution is clear (2.2.[) and colourless (2.2.2,

Method II).

Dissolve 0.500 g in water R and dilute to 50.0 mL with the
same solvent.

Enantiomeric purity

Liquid chromatography (2.2.29): use the normalisation

procedure.

Test solurion  Dissolve 50,0 mg of the substance to be

examined in the mobile phase and dilute to 50.0 mL with

the mobile phase.

Reference solution (a) Dissolve 1 mg of lacosamide

inpurity A CRS in the mobile phase and dilute to 10.0 mL

with the mobile phase.

Reference solution (8} Dissolve 20 mg of the substance to be

examined in the mobile phase, add 1.0 mL of reference

solution (a) and dilute to 20.0 mL with the mobile phase.

Reference solution (¢) Dilute 1,0 mL of the test selution to

100.0 mL with the mobile phase. Dilute 1.0 mL of this

solution to 20.0 mL with the mobile phase.

Column:

— stze: [ =025 m, @ = 4.6 mm;

— stationary phase: amylose derivative of silica gel for chiral
separation R (10 pm).

Mobile phase  water for chromatography R, 2-propanol R,

heptane R (3:100:900 ViIVIV),

Flow rate 1.0 mL/min.

Detection  Spectrophotometer at 215 nm,

Injection 20 pL of the test solution and reference

solutions (b) and (c).

Run time 1.7 times the retention time of lacosamide.

Identification of impurities Use the chromatogram obtained

with reference solution (b) to identify the peak due to

impurity A,

Relative retention  Wiith reference to lacosamide (retention

time = about 25 min); impurity A = about 0.8,

System suitability Reference solution (b):

— resolution: minimum 3.0 between the peaks due to
impurity A and lacosamide.

Limit:

— impurity A: maximum 0,15 per cent;

— reporting threshold: 0.05 per cent (reference solution {c)).

Related substances

Liquid chromatography (2.2.29).

Test solution Dissolve 50.0 mg of the substance to be

examined in 1 mL of methano! R and dilute to 10.0 mL with

water R

Reference solution (a} Dissolve 50.0 mg of lacosamide CRS in

1 mL of methanol R and dilute to 10.0 mL with water R.

Reference solurion (3) Dilute 1.0 mL of the test solution to

100.0 mL with a mixture of [0 volumes of methanol R and

90 volumes of water R. Dilute 1.0 mL of this solution to

10.0 mL with the same mixture of solvents.

Reference solution (c) Dissolve 5 mg of lacosamide for system

suftability GRS (containing impurities B, C, G and I) in

0.1 mL of methanol R and dilute to 1.0 mL with water R.

Reference soluvion (d) Dissolve 1 mg of lacosamide

impurity F CRS in 2 mL of methanol R and ditute o 10.0 mL

with water R. Dilute 1.0 mL of the solution to 10.0 mL with

water R,

Column:

—size: I=0.15m, @ = 4.6 mm;

— stationary phase: end-capped extra-dense bonded octylsilyl silica
gel for chromatography R (3.5 um).

Mobile phase: ‘

— mobde phase A: 0.1 per cent V/V solution of triffuoroaceric
acid R;
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— mobile phase B: trifluoroacetic acid R, acetonitrile R,
methanol R (0.3:500:500 V/ViV);

Time Moblle phase A Mobile phase B
(min) {per cent V/'V) {per cent /1)
Q-2 89 11
2-14.2 89 —» 69 11 - 31
14.2 - 195 69 — 23 31 - 77
19.5 - 20 2350 77 —= 100
20 - 21 0 100

Flow rate 1.2 mL/min.

Detection  Spectrophotometer at 258 nm.

Injecion 20 pL of the test solution and reference

solutions (b), (¢) and (d).

Identification of impurities  Use the chromatogram supplied

with lacosamide for system suitability GRS and the

chromatogram cobtained with reference solution {c) to identify
the peaks due to imputities B, C, G and [; use the
chromatogram obtained with reference solution (d) to

identify the peak due to impurity F.

Relative retention  With reference to lacosamide (retention

time = about 12 min): impurity F = about 0.7;

impurity G = about 0.9; impurity B = about 1.2;

impurity C = about 1.3; impurity I = about 1.6.

System suitabidity Reference solution (c):

— resolution: minimum 2.0 between the peaks due to
impurity G and lacosamide; minimum 4.5 between the
peaks due to lacosamide and impurity B,

Calculation of percentage contents:

~— correciion factors: multiply the peak areas of the following
impurities by the corresponding correction factor:
impurity G = 0.7; impurity I = 0.7;

— for each impurity, use the concentration of lacosamide in
reference solution (b).

Limits:

— impunities B, G, F, G, I, for each impurity, maximum
0.15 per cent;

— unspecified impurities: for each impurity, maximum
0.10 per cent;

— total: maximum €.5 per cent;

— reporting threshold: 0.05 per cent.

Water (2.5.32)
Maximum 0.2 per cent, determined on 0.150 g by direct
sample introduction.

Sulfated ash (2.4./19
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 modifications.

Injection  Test solution and reference solution (a).

System suitabiliry Reference solution (a):

— symmetry factor: maximum 2.4 for the peak due to
lacosamide,

Calculate the percentage content of C,3H;3N,03 taking into

account the assigned content of lacosamide CRS.

IMPURITIES

Specified impurities A, B, C, F, G, L

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
enterion for otherfunspecified impurities andfor 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. 10. Conrol of impurities
in substances for pharmaceutical use) D, E, H, §, K.

OCH,

H,ciﬁsi“’n\/O

A. (25)-2-acetamido-N-benzyl-3-methoxypropanamide,
N
o]
Q
ey )
N
HC™ N
[¢]
B. (25)-2-acetamido-3-(benzylamino)-3-oxopropyl acetate,

OCH,
0
M N
L__N
HC” N
CHy O

C. (25)-N-benzyl-3-methoxy-2-(N-
methylacetamido)propanamide,

OCH;,
Lon, o
HN
0
D. (25)-2-amino-N-benzyl-3-methoxypropanamide,
OH
L 0
N
H,N "
o
E. (25)-2-amino-N-benzyl-3-hydroxypropanamide,
OH
o
X ,(rn J
HC™ TN
v]

F. (2E)-2-acetamido-N-benzyl-3-hydroxypropanamide,

HacYHVQ

Q

G. N-benzylacetamide,

OCH,
o

G N LR
e y
H

o o
OCH,

H. (25)-2-acetamido-N-[(25)-1-(benzylamino)-3-methoxy-1-
oxopropan-2-yl]-3-methoxypropanamide,
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L O
SARN

L. (25)-N-benzyl-2-{(benzylcarbamoylamino]-3-
methoxypropanamide,

w SO

J. phenylmethanamine,
I 'y \/©
PN d
H¢” TN J\H’ N
? H
0

K. 2-acetamido-N-benzylprop-2-enamide.
Ph Eur

* ¥

Lactic Acid

(Ph. Eur. monograph 0458)

** %
**

¥*
***

HyC. . CO.H
X and enanliomer
H OH
CiHgOn 90.1
Preparatons
Sodium Lactate Infusion

Compound Sodium Lactate Infusion
Lactic Acid Pessaries
Ph Eur

DEFINITION

Mixture of 2-hydroxypropanoic acid, its condensation
products, such as lactoyl-lactic acid and polylactic acids, and
water. The equilibrium between lactic 2cid and polylactic
acids depends on the concentration and temperature. It is
usually the racemate ((RS)-lactic acid).

Content
88.0 per cent m/m to 92.0 per cent m/m of C1HgOs.

CHARACTERS
Appearance
Colourless or slightly yellow, syrupy liquid.

Solubility
Miscible with water and with ethanol (96 per cent).

IDENTIFICATION

A. Dissolve 1 g in 10 mL of water R. The solution is serongly
acidic (2.2.4).

B. Relative density (2.2.5): 1.20 to 1.21.

C. It gives the reaction of lactates (2.3.1).

TESTS

Solution 8§

Dissolve 5.0 g in 42 mL of I M sodium hydroxide and dilute
to 50 mL with distilled water R.

Appearance
The substance to be examined is not more intensely coloured
than reference solutdon Y (2.2.2, Method II).

Ether-insoluble substances
Dissolve 1.0 g in 25 mL of ether R. ‘The solution is not more
opalescent than the solvent used for the test.

Sugars and other reducing substances

To | mL of solution S add 1 mL of 1 M hydrochloric acid,
heat to boiling, allow to cool and add 1.5 mL of ! M sodium
hyvdroxide and 2 mL, of cupri-tartaric solution R. Heat to
boiling. No red or greenish precipitate is formed.

Methanol (2.4.24)

Magximum 50 ppm, if intended for use in the manufacture of
parenteral preparations.

Citric, oxalie and phosphoric acids

To 5 mL of sclution S add difute ammonia R1 until slightly
alkaline (2.2.4). Add 1 mL of caicium chloride solution R. Heat
on a water-bath for 5 min. Both before and after heatng, any
opalescence in the solution is not more intense than that in a
mixture of 1 mL of water R and 5 mL of solutien S.

Sulfates (2.4.13)
Maximum 200 ppm.

Dilute 7.5 mL of solution S to 15 mL with distilfed water R.

Calcium (2.4.3)
Maximum 200 ppm.

Dilute 5 mL of solution S to 15 mL with distilled water R.

Sulfated ash (2.4.14)

Maximum 0.1 per cent, determined on 1.0 g,

Bacterial endotoxins (2.6. /4)

Less than 5 IU/g, if intended for use in the manufacture of
parenteral preparations without a further appropriate
procedure for the removal of bacterial endotoxins. Before
use, neutralise the test solution to pH 7.0-7.5 with swong
sodivm hydroxide solution R and shake vigorously.

ASSAY

Place 1.000 g in a ground-glass-stoppered flask and add

10 mL of water R and 20.0 mL of { M sodium hydroxide.
Close the flask and allow to stand for 30 min. Using 0.5 mL
of phenolphthalein solution R as indicator, titrate with 1 M
hydrochloric acid until the pink colour is discharged.

1 mL of I M sodium hydroxide is equivalent to 90.1 mg

of C3H503.

LABELLING

The label states, where applicable, that the substance is
suitable for use in the manufacture of parenteral
preparations,

Ph Eur

* Wy

(S)-Lactic Acid

(Ph. Bur. monograph 1771}

*u
o %

****

HyC COH
H') OH
C3Hg04 90.1
i Ewr
DEFINITION

Mixrure of (S)-2-hydroxypropanoic acid, its condensation
products, such as lactoyl-lactic acid and polylactic acids, and
water. The equilibrium between lactic acid and polylactic
acids depends on the concentration and temperature.,
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Content
88.0 per cent m/m to 92.0 per cent m/m of C3Hz0O4, not less
than 95.0 per cent of which is the (S)-enantdomer.

CHARACTERS
Appearance
Colourless or slightly yellow, syrupy liquid.

Solubility
Miscible with water and with ethanol (96 per cent).

IDENTIFICATION

A. Dissolve 1 g in 10 mL of warer R. The solution is strongly
acidic (2.2.49).

B. Relative density (2.2.5): 1.20 10 1.21.

C. It gives the reaction of lactates (2.3.1).

D. It complies with the limits of the assay.

TESTS

Solution S

Dissolve 5.0 g in 42 mL of [ M sodium hydroxide and dilute
o 50 mL with distilled water R.

Appearance

The substance to be examined is not more intensely coloured
than reference solution Yg (2.2.2, Method II).

Ether-insoluble substances
Dissolve 1.0 g in 25 mL of ether R. The solution is not more
opalescent than the solvent used for the test.

Sugars and other reducing substances

To 1 mL of solution S add 1 mL of { M hydrochloric acid,
heat to boiling, allow to cool and add 1.5 mL of f M sodium
hydroxide and 2 mL of ¢upri-tartaric sohition R. Heat to
boiling, No red or greenish precipitate is formed.

Methanol (2.4.24)

Maximum 50 ppm, if intended for use in the manufacture of
parenteral preparations.

Citric, oxalic and phosphoric acids

To 5 mL of solution S add difute ammonia RI until slightly
alkaline (2.2.4). Add 1 mL of caleium chloride solution R. Heat
on a water-bath for 5 min. Both before and after heating, any
opalescence in the solution is not more intense than that in a
mixture of 1 mL of water R and 5 mL of solution §.

Sulfates (2.4.13)
Maximum 200 ppm.
Dilute 7.5 mL of sclution S to 15 mL with distulfled water R.

Calcium (2.4.3)
Maximum 200 ppm.
Dilute 5 mL of solution 8 o 15 mL with distiffed water R.

Sulfated ash (2.4.19
Maximum 0.1 per cent, determined on 1.0 g.

Bacterial endotoxins (2.6.14)

Less than 5 IU/g if intended for use in the manufacture of
parenteral preparations without a further appropriate
procedure for the removal of bacterial endotoxins. Before
use, neuiralise the test solution to pH 7.0-7.5 with strong
sodium hydroxide solution R and shake vigorously.

ASSAY

Place 1.000 g in a ground-glass-stoppered flask and add

10 mL of water R and 20.0 mL of ! M sodium hydroxide.
Close the flask and allow to stand for 30 min. Using 0.5 mL
of phenolphthalein solution R as indicator, titrate with ! M
Fydrochioric acid until the pink colour is discharged.

1 mL of ! M sodfum hydroxide is equivalent to 90.1 mg of
C,H;0s.

{S}-enantiomer

Transfer an amount of the substance to be examined
equivalent to 2.00 g of lactic acid into a round-bottomed
flask, add 25 mL of ! M sodium hydroxide and boil gently for
15 min. Cool down and adjust to pH 7.0 using 1 M
hydrochloric acid. Add 5.0 g of ammonium molybdate R,
dissolve and dilute to 50.0 mL with water R. Filter and
measure the angle of optical rotation (2.2.7). Calculate the
percentage content of (S)-enantiomer using the expression:

50+ (24.18xax@ xﬂ)
m ¢

angle of optical rotation {absolute yalue),
mass of the substance to be examined, in grams,
percentage content of CyH;0; in the substance to be examined.

@
m
3

The complex of (S)-lactc acid formed under these test
conditions is laevorotatory.

LABELLING

The label states, where applicable, that the substance is
suitable for use in the manufacture of parenteral
preparations.

Ph b
. *

Lactitol Monohydrate Fh
b 4 h 4

(Ph. Eur. monograph 1337) o

. H0
OH

C12Hz0,1,H,0 362.3 81025-04-9

Action and use
Osmotic laxative.

FhEor
DEFINITION

4-0-p-D-Galactopyranosyl-D-glucitol monohydrate.
Content

96.5 per cent to 102.0 per cent (anhydrous substance).
CHARACTERS

Appearance
White or almost white, crystalline powder.

Solubility

Very soluble in water, slightly soluble to very slightly soluble
in ethanol (96 per cent), practically insoluble in methylene
chloride.

IDENTIFICATION

First idenetfication: B.

Second identthication: A, C.

A. Specific optical rotation (see Tests).

B. Infrared absorption spectrophotometry (2.2.24).
Comparison  lactitol monohydrate CRS.

C. Thin-layer chromatography (2.2.27).
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Test solution Dissolve 50 mg of the substance to be
examined in methanol R and dilute to 20 mL with the same
solvent.

Reference solution (a4} Dissolve 5 mg of lactitol

monohydrate CRS in methanol R and dilute to 2 mL with the
same solvent,

Reference solution (8) Dissolve 2.5 mg of sorbitol CRS
(impurity E) in 1 mL of reference solution (a) and dilute to
10 mL with methanol R.

Plate TLG sifica gel G plate R.

Mobile phase  water R, acetoniirile R (25:75 ViV).
Application 2 pL.

Development  Over 213 of the plate.

Drying  1In air,

Detection  Spray with 4-aminobenzoic acid sofution R and dry
in a current of cold air until the acetone is removed; heat at
100 °C for 15 min and allow to cool; spray with a 2 g/L.
solution of sodium periodate R and dry in a current of cold air;
heat at 100 °C for 15 min.

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

Soludon S

Dissolve 5.000 g in carbon dioxide-free water R and dilute to
50.0 mL with the same solvent.

Appearance of solution

Solution 8 is clear (2.2.1) and not more intensely coloured
than reference solution BY7 (2.2.2, Method II).

Acidity or alkalinity

To 10 mL of sofution S add 10 mL of carbon dioxide-free
water R. To 10 mL of this solution add 0.05 mL of
phenolphthalein solution R. Not more than 0.2 mL of

0.01 M sodium hydroxide is required to change the colour of
the indicator to pink. To a further 10 mL of the solution add
0.05 mL of methyl red solution R. Not more than 0.3 mL of
0.01 M hydrochloric acid is required to change the colour of
the indicator to red.

Specific eptical rotation (2.2.7) ‘

+ 13.5 to + £5.5 (anhydrous substance), determined on
solution S,

Related substances

Liquid chromatography (2.2.29).

Test solution (a} Dissolve 50.0 mg of the substance to be
examined in water R and dilute to 10.0 mL with the same
solvent.

Test solution (b)) Dilute 2.0 mL of test solution (a) to

50,0 mL with water R.

Reference solution (@) Dissolve 5.0 mg of lactito!

monohydratz CRS and 5 mg of glycerol R in water R and dilute
to 25.0 mL with the same solvent.

Reference solution (b)) Dilute 1.0 mL of test solution (a) to
100.0 mL with water R. Dilute 5.0 mL of this solution to
100.0 mL with water R.

Reference solution (¢) Dilute 2.5 mL of reference sofution (a)
to 10.0 mL with water R.

Coltmn:

—sze: /=030 m, @ = 7.8 mm;

— stationary phase: strong cation-exchange resin (calcium
Jorm) R;

—- temperature: 60 °C,

Mobilz phase  water for chromatography R.

Fjow rate 0.6 mL/min.

Detection  Differential refractometer maintained at a constant

temperature {e.g. 35 °C),

Injection 100 pL; inject test solution (a) and reference

soludons (b) and (¢).

Run time 2.5 times the retention time of lactitol.

Relative retention  With reference to lactitol (retention

time = about 13 min): impurity A = about 0.7;

impurity B = about 0.8; glycerol = about 1.3;

impurity C = about 1.5; impurity D = about 1.8;

impurity E = about 1.9.

System suitability Reference solution (¢):

— resoludion: minimum 5.0 between the peaks due to lactito}
and glycerol.

Limits:

— impurity B: not more than the area of the peak due to
lactitol in the chromatogram obtained with reference
solution (c) (1.0 per cent);

— total of other impurities: not more than the area of the peak
due to lactito! in the chromatogram obtained with
reference solution (c) (1.0 per cent);

— disregard limiit: the area of the principal peak in the
chromatogram obtained with refcrence solution (b)

(0.05 per cent).

Reducing sugars

Maximum 0.2 per cent.

Dissolve 5.0 g in 3 mL of water R with gentle heating. Cool

and add 20 mL of cupri~citric solution R and a few glass

beads. Heat 3o that boiling begins after 4 min and maintain

boiling for 3 min. Cool rapidly and add 100 mL of a

2.4 per cent VIV solution of glacial acetic actd R and 20.0 mL

of 0,025 M iodine. With continuous shaking, add 25 mL of a

mixture of 6 volumes of hydrochioric acid R and 94 volumes

of warer R. When the precipitate has dissolved, titrate the
excess of iodine with .05 M sodium thiosulfate using 1 mL of
starch solution R added towards the end of the titration, as
indicator. Not less than 12.8 mL of 0.05 M sodium thiosulfare
is required.

Water (2.5.12)

4.5 per cent to 5.5 per cent, determined on 0.300 g.

Sulfated ash (2.4. 14

Maximum 0.1 per cent, determined on 1.0 g,
Microbial contamination

TAMC: acceptance criterion 10° CFU/g (2.6.12),
TYMC: acceptance criterion 10 CFU/g (2.6.12).
Absence of Eschenichia ¢oli (2.6.13).

Absence of Salmonella (2.6.13).

Absence of Peeudomonas aeruginosa (2.6.13).
ASSAY

Liquid ch:o:ﬁatography {2.2.29) as described in the test for
related substances with the following modification.

Injecion  ‘Test solution (b) and reference soluton (a). -
Calculate the percentage content of C,;H»40;, taking into
account the assigned content of lactito! monohydraie CRS.

IMPURITIES
Spectfied impurities A4, B, G, D, E.
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Lactobionic Acid IE-69

HO

HO
OH OH

OH OH
OH

A. 4-O-B-D-galactopyranosyl-D-glucopyranose {lactose),

C. D-mannitol,

D. galactitol (dulcitol),

E. p-glucitol (D-sorbitol).

Ph Eur
N N . ‘** * **
Lactobionic Acid o
*****
(Ph. Eur. monograph 1647)
HO HO
HO H H o
HO._HO-- ' :
}Kﬂ-—o“ " oH =0
HO 00 H CoH *pno 00
OH oH OH
OH OH
C|2H22012 (acid form) 358.3 96-82-2
C]szoOu (B-IGCIODC) 340.3 5965-65-1
Ph Eir
DEFINITION

Mixture in variabte proportions of 4-O-B-D-galactopyranosyl-
D-gluconic acid and 4-O-B-b-galactopyranosyl-D-ghucono-1,5-
lactone.

Content
98.0 per cent 10 102.0 per cent (anhydrous substance).

CHARACTERS

Appearance

White or almost white powder.

Solubility

Freely soluble in water, slightly soluble in glacial acetic acid,
in anhydrous ethanol and in methanol.

mp

About 125 °C with decomposition.

IDENTIFICATION

A. Infrared absorption spectrophotometry {2.2.24).
Comparison  lactobionic acid GRS.

If the spectra obtained show differences, dissolve the
substance to be examined and the reference substance
separately in water R, dry at 105 °C end record new spectra
using the residues.

B. Thin-fayer chromatography (2.2.27).

Test solution  Dissolve 10 mg of the substance to be
examined in water R and ditute to 1 mL with the same
solvent.

Reference solution  Dissolve 10 mg of lactobiotic acid CRS in
water R and difute 1o 1 mL with the same solvent.

Plate  TLC silica gel plate R.

Mobile phase  concentrated anmonia R1, ethyl

acetate R, water R, methanol R (2:2:2:4 VIVIVIV).
Application 5 pL.

Development  Over 3/4 of the plate,

Detecrion  Spray 3 times with ammonium molybdate

solution R6 and heat in an oven at 110 °C for 15 min.
Results  The principal spot in the chromatogram obtained
with the test solution is similar in position and colour to the
principal spot in the chromatogram obtained with the
reference solution.

TESTS

Appearance of solution

The solution is clear (2.2. 1) and not more intensely coloured
than reference solution Y5 (2.2.2, Method II).

Dissolve 3.0 g in 25 mL of water R.

Specific optical rotation (2.2.7)

+ 23.0 to + 29.0 (anhydrous substance).

Dissolve 1.0 g in 80 mL of water R and ditute to 100.0 mL
with the same solvent. Allow to stand for 24 h.

Reducing sugars

Maximum 0.2 per cent, calculated as glucose.

Dissolve 5.0 g in 25 mL of water R with the aid of genle
heat. Cool and add 20 mL of cupri-ciiric solution R and a few
glass beads, Hear so that boiling begins after 4 min and
maintain boiling for 3 min. Cool rapidly and add 100 mL of
a 2.4 per cent VIV solution of glacial acetic acid R and

20.0 mL of 0.025 M iodine. With continuous shaking, add
25 mL of a mixture of 6 volumes of hvdrochloric acid R and
94 volumes of warer R and, when the precipitate has
dissolved, titrate the excess of iodine with 0.05 M sodium
thiosulfate using 1 mL of starch solution R, added towards the
end of the titration, as indicator. Not less than 12.8 mL of
0.05 M sodium thiosulfate is required.

Water (2.5.12)
Maximum 5.0 per cent, determined on 0.50 g.

Use a mixture of 1 volume of formamide R and 2 volumes of
methanol R as solvent.
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Total ash (2.4.16)
Maximum 0.2 per cent.

ASSAY

Dissolve 0.350 g in 50 mL. of carbon dioxide-free water R,
previously heated to 30 °C. Immediately titrate with

0.1 M sodium hydroxide and determine the 2 equivalence
points potentiometrically (2.2.20).

The first equivalence point (V) corresponds to the acid form
of lactobionic acid and the second equivalence

point (¥, —V,) corresponds to the §-lactone form.

1 mL of 0.1 M sodium hydroxide is equivalent to 35.83 mg of
C12H25045.

1 mL of 0.1 M sodium hydroxide is equivalent to 34.03 mg of
C2Hz001,.

The sum of the 2 results is expressed as a percentage content
of lactobionic acid.

Fh B
1 * Wy
Lactose bl
*, &
LIS
Anhydrous Lactose
(Ph. Bur. monograph 1061)
HO HO
[s] 0 OH
HO oH HO o
HO Q0 OH HO o0
OH OH OH OH
OH OH
a-laclose pHaclese
CioHz0ny 342.3 63-42-3
Action and use
Excipient,
PhEor
DEFINITION

O-B-D-Galackopyranosyl-(1 —+4)-f-D-glucopyranose or
mixture of O-f-D-galactopyranosyl-(1—4)-a-D-glucopyranose
and O-B-D-galactopyranosyl-(1—4)-p-D-glucopyranose.
¢CHARACTERS

Appearance
White or almost white, crystalline powder.

Solubility
Freely soluble in water, practically insoluble in ethanol

(96 per: cent).+

IDENTIFICATION

First identification: A, 0D.

Second identification: B, C, D¢

A. Infrared absorption spectrophotomerry (2.2.249).
Comparison  anhydrous lactose CRS.

¢B. Thin-Jayer chromatography (2.2.27).

Solvent mixture water R, methanol R (40:60 V/V),

! This monograph has undergone pharmacopoeial harmonisation.
See chapter 5.8. Pharmacopoeial hannonisation.

Test solution  Dissolve 10 mg of the substance to be
examined in the solvent mixture and dilute to 20 mL with
the solvent mixture,

Reference solution (a} Dissolve 10 mg of anhydrous

lactose GRS in the solvent mixture and dilute to 20 mL with
the solvent mixture.

Reference solution (5} Dissolve 10 mg of fructose R, 10 mg of
ghucose R, 10 mg of lactose monohydrate R and 10 mg of
sucrose R in the solvent mixture and dilute to 20 mi. with the
solvent mixture.

Plate  TLC silica gel plate R.

Mobile phase  water R, methanol R, glacial acenc acid R,
ethylene chloride R (10:15:25:50 V/V/VIY); measure the
volumes accurately, as a slight excess of water produces
cloudiness.

Application 2 pL; thoroughly dry the points of application.
Development A Over 3/4 of the plate.

Dryig 4 In a current of warm air.

Development B Immediately, over 3/4 of the plate, after
renewing the mobile phase.

Drying B In a current of warm air.

Detecion  Spray with a solution of 0.5 g of thymol R in a
mixture of 5 mL of sulfuric acid R and 95 mL of ethanol

(96 per cent) R; heat at 130 °C for 10 min.

System suitability Reference solution (b):

— the chromatogram shows 4 clearly separated spots.
Resulrs  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. Dissolve 0.25 g in 5 mL of water R. Add 5 mL of
ammonia R and heat in a water-bath at 80 °C for 10 min.
A red colour develops,

D. Water (see Tests).¢

TESTS

Solution 8§

Dissolve 1.0 g in boiling water R, allow to cool and dilute to
10.0 mL with water R.

Appearance of solution

Solution S is clear {2.2.1) and not more intensely coloured
than reference solution BY; (2.2.2, Method il}.

Acidity or alkalinity

Dissolve 6.0 g by heating in 25 mL of carbon dioxide-free
water R, cool and add 0.3 mL of phenolphthalein solution R1.
The sclution is colourless. Not more than (0.4 mL of 0.1 M
sodium hydroxide is required to change the colour of the
indicator to pink or red.

Specific optical rotation (2,2.7)

+ 54.4 to + 55.9 (anhydrous substance).

Dissolve 10.0 g in 80 mL of water R with heating at 50 °C.
Allow 1o cool and add 0.2 mL of dilute armmonia Ri. Allow
to stand for 30 min and dilute to 100.0 mL with water R.
Absorbance: proteins and light-absorbing impurities
(2.2.25)

Test solution (@) Solution S.

Test sofution (B) Dilute 1.0 mL of test solution (a) to
10.0 mL with weter R.

Spectral range 400 nm for test solution (a) and 210-300 nm
for test solution (b).

Results:

— at 400 nm: maximum 0.04 for test solution (a);
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— from 210 nm to 220 nm: maximum 0.25 for test
solution (b);

— from 270 nm to 300 nra; maximum 0.07 for test
solution (b).

Water {2.5.12)

Maximum 1.0 per cent, determined on 1.00 g, using a

mixture of I volume of formamide R and 2 volumes of

methanol R as solvent.

Sulfated ash (2.4. 14
Maximum 0.1 per cent, determined on 1.0 g.

Microblal contamination
TAMC: acceptance critedion 102 CFU/g (2.6.12).

Absence of Escherichia coli (2.6.13).

OFUNCTIONALITY-RELATED CHARACTERISTICS
This section provides information on characteristics that are
recognised as being relevant control parameters for one or more
functions of the substance when used as an excipient (see chapter
5.15). Some of the characteristics described in the Funcionality-
related characteristics section may also be present in the mandatory
part of the monograph since they also represent mandatory quality
criteria. In such cases, a cross-reference to the tests described in the
mandatory part is included in the Functionality-related
characteristics section. Conirol of the characteristics can contribute
to the quality of a medicinal product by improving 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 sustable for the purpose, but other methods can
also be used. Wherever results for a particular characeeristic are
reported, the control method must be indicated.

The following characteristics may be relevant for lactose used as
Sillerldiluent in solid dosage forms (compressed and potoder).

Particle-size distribution (2.9,31 or 2.9.38)

Bulk and tapped density (2.9.34)
Determine the bulk density and the tapped density. Calculate

the Hausner ratio.

«~-Lactose and f-lactose
Gas chromatography (2.2.28).
Stlylation reagent dimethyl sulfoxide R,
N-trimethyisitylimidazole R, pyndine R (19.5:22:58.5 VIViV).
Test solution Introduce 10 mg of the substance to be
examined into a vial with a screw cap and add 4 mL of the
silylation reagent, Sonicate for 20 min at room temperature,
allow to cool and transfer 400 pl. to an injection vial.
Add 1 mL of pyidine R, close the vial and mix well.
Reference solution  Prepare a mixture of a-lactose
monohydrate R and f-lactose R to obtain an anomeric ratio of
about 1:1 based on the labeiled anomeric contents of the
a-lactose monohydrate and the P-lactose. Introduce 10 mg of
the mixture into a vial with a screw cap and add 4 mL of the
silylation reagent. Sonicate for 20 min at room temperature,
allow to cool, and transfer 400 pL to an injection vial.
Add 1 mL of pyridine R, close the vial and mix well.
Precolumn:

" — materfal: intermediate-polarity deactivated fused silica;
— size: =2 m, @ = 0.53 mm.
Column:
— matenal: fused silica;
— sizez: 1= 15 m, @ = 0.25 mm;
— stationary phase: phemyl(S)methyl(93) polysiloxane R (flm

thickness 0.25 pmy)}.

Carrier gas  helfum for chromatography R.
Flow rate 2.8 mL/min.

Temperature:
Time Temperature
(min) : o
Column 0-1 80
1-3 80 - 150
3-155 150 — 300
15.5- 125 300
Injection port 275 or use cold
on-cofumn Injection
Detectar 325

Deteetion  Flame ionisation.

Injection 0.5 yL, splitless or by cold on-column injection.
Relative retention  With reference to f-lactose {retention
time = about 12 min): a-lactose = about 0.9,

System suitability Reference solution:
— resolution: minimum 3.0 between the peaks due to
a-lactose and B-lactose.

Calculate the percentage content of a-lactose using the
following expression:
1008,
Sa+ S

Calculate the percentage content of B-lactose using the
following expression:

1008,
S, + S
8, = area of the peak due to a-lactose;
5 = area of the peak due to p-lactose.
Loss on drying (2.2.32)

Determine on 1.000 g by drying in an oven at 80 °C for 2 h.
o
Ph Er

Lactose Monohydrate' i
(Ph. Eur. monograph 0187)

NOTE: The name Lactose was formerly used in the United
Kingdom.

** %
LT

* yk

HO
)
o
H OH
HO }—0 0 oH + PO
OH OH
OH
C1oH,0, ,HoO 360.3

Action and use
Excipient,

Ph Er

DEFINITION
O-p-D-Galactopyranosyl-(1 — 4)~t-D-glucopyranose
monohydrate,

L This monograph has undergone pharmacopoeial harmonisation.
See chapter 5.8 Pharmacopoeial harmonisarion.
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¢CHARACTERS

Appearance

White or almost white, crystalline powder.

Solubility

Freely soluble in water, practically insoluble in ethanol
(96 per cent).+

IDENTIFICATION

First identification: A, OD.

Second identification: B, G, D¢

A. Infrared absorption spectrophotometry (2.2.24).
Comparison  lactose monohydrate CRS.

¢B. Thin-layer chromatography (2.2.27).

Solvent mixture water R, methano] R (40:60 V{iV).

Test soluion  Dissolve 10 mg of the substance to be
examined in the solvent mixture and dilute to 20 mL with
the solvent mixture,

Reference solution (g) Dissolve 10 mg of lactose
rionohydrate GRS in the solvent mixture and dilute to 20 mL
with the solvent mixture.

Reference solution () Dissolve 10 mg of fructose R, 10 mg of
glucose R, 10 mg of lactese monohydrate R and 10 mg of
sucrose R in the solvent mixture and dilute to 20 mL with the
solvent mixture. -

Plate  TLC silica gel plate R.

Mobile phase  water R, methanol R, glacial acetic acid R,
ethylene chloride R (10:15:25:50 ViViV/V); measure the
volumes accurately, as a slight excess of water produces
cloudiness.

Application 2 pL; thoroughly dry the points of application.
Development A Over 3/4 of the plate.

Drying A In a current of warm air,

Development B Immediately, over 3/4 of the plate, after
renewing the mobile phase.

Drying B In a current of warm air,

Detection  Spray with a solution of 0.5 g of thymiol R in a
mixture of 5 mL of sulfuric acid R and 95 mL of ethanol
{96 per cent} R; heat at 130 °C for 10 min.

Svyseemt suitability Reference solution (b):

— the chromatogram shows 4 clearly separated spots.
Resules  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. Dissolve 0.25 g in 5 mL of water R. Add 5 mL of
ammenia R and heat in a water-bath at 80 °C for 10 min.
A red colour develops,

D. Water (see Tests).0

TESTS »
Solution 8§ '
Dissolve 1.0 g in boiling water R, allow to cool and dilute to
10.0 mL with water R.

Appearance of solution

Solution 8 is clear (2.2.1} ¢and not more intensely coloured
than reference solution BY; (2.2.2, Method I1)¢.

Acidity or alkalinity

Dissolve 6.0 g by heating in 25 mL of earbon dioxide-free
water R, cocl and add 0.3 mL of phenolphthalein solution R1.
The solution is ¢otourless. Not more than 0.4 mL of 0.1 M
sodium hydroxide is required to change the colour of the
indicator to pink or red.

Specific optical rotation (2.2.7)

+ 54.4 to + 55.9 (anhydrous substance).

Dissolve 10.0 g in 80 mL of eater R with heating at 50 °C.
Allow to cool and add 0.2 mL of difute ammonia R{. Allow
to stand for 30 min and dilute to 100.0 mL with water R.

Absorbance: proteins and light-absorbing impurities

(2.2.25)

Test solution (a) Solution S.

Test solution (B} Dilute 1.0 mL of test solution (a) to

10.0 mL with water R.

Spectral range 400 nm for test solution (a) and 210-300 nm

for test solution (b).

Resules:

— at 400 nm: maximum 0.04 for test solution (a);

— from 210 nom to 220 nm: maximum (.25 for test
solution (b);

- from 270 nm to 300 nm: maximum 0.07 for test
soluton (b).

Water (2.5.12)

4.5 per cent to 5.5 per cent, determined on 0.50 g, using a
mixture of I volume of formamide R and 2 volumes of
miethanol R as solvent.

Sulfated ash (2.4.19)
Maximum 0.1 per cent, determined on 1.0 g.

Microbial contamination
TAMC: acceptance criterion 10% CFU/g (2.6.12).

Absence of Escherichia coli (2.6.13).

OFUNCTIONALITY-RELATED CHARACTERISTICS
This section provides information on characteristics that are
recognised as being relevant conirol parameters for one or more
Junctions of the substance when used as an excipient (see chapter
5.15). Somie of the characteristics described in the Funciionality-
related characteristics section may also be present in the mandatory
part of the monograph since they also represent mandatory quality
criteria. In such cases, a cross-reference to the tests described in the
mandatory part is included in the Funcrionality-related
characteristics secrion. Control of the characteristics can contmibute
to the quality of @ medicinal product by improving 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 characteristic are
reported, the control method must be indicated,

The following charactenistics may be relevant for lactose
monohydrate used as a filleridituent in solid dosage forms
(compressed and powder).

Particle size distribution (2.9.31 or 2.9.38)

Bulk and tapped density (2.9.34)

Determine the bulk density and the tapped density. Calculate
the Hausner ratio.¢

PhEw
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* T C. Dissolve 50 mg in 10 mL of water R. Add 3 mL of cupn-
Lactulose * ¥ tanaric solution R and heat. A red precipitate is formed.
(Ph. Eur, monograph 1230) *** D, Dissolve 0.125 g in 5 mL of water R. Add 5 mL of
ammonia R. Heat in a water-bath at 80 °C for 10 min. A red
HO o colour develops.
C:_l > E. Specific optical rotation (see Tests).
HO oH TESTS
HO 00 Solution §
OH Dissolve 3.0 g in carbon dioxide-free water R and dilute to .
50 mL with the same solvent.
OH Appearance of soludon
Solution S is ¢lear (2.2./) and not more intensely coloured
C1HnO, 3423 4618-18-7  than reference solution BY; (2.2.2, Method I1).
pH (2.2.3)
Action and use 3.0 t0 7.0.
Osmotic laxative, To 10 mL of solution § add 0.1 mL of a saturated solution
Preparation of potassium chloride R.
Lactulose Oral Powder Specific optical rotation (2.2.7)
o Eur —-50.0 to —46.0 (anhydrous substance).
Dissolve 1.25 g in water R, add 0.2 mL of concentrated
Z)ISFMgIa?N | pino-hex-2-ul ammonia R and difute to 25.0 mL with water R.
-O- - -2-ulofuranose.
B-0-Galactopyranosyl-p-arabiro-hex ° Related substances
;Jontent 102.0 hvdro bstance) Liquid chromatography (2.2.29).

5.0 per cent to 102.0 per cent (anhydrous substance). Test solutfon  Dissolve 1.00 g of the substance to be
CHARACTERS examined in 10 mL of warer R. Add 12.5 mL of acetoniaile R
Appearance with gentle heatng and dilute to 25.0 mL with water K.
White or almost white, crystalline powder. Reference solution (¢} To 3.0 mL of the test solution add
Solubility 48.5 mL of acetonimie R with gentle heating and dilute to

Freely soluble in water, sparingly soluble in methanol,
practically insoluble in toluene.

mp

About 168 °C.

IDENTIFICATION

First identification: B, G, D, E.

Second identification: A, G, D, E.

A. Thin-layer chromatography (2.2.27).

Test solution  Dissolve 50.0 mg of the substance to be
examined in water R and dilute to 10.0 mL with the same
solvent.

Reference solution Dissolve 50, 0 mg of lacrulose CRS in
water R and dilute to 10.0 mL with the same solvent.

Plate TLGC stlica gel plate R.

Mobile phase  glacial acetic acid R, 50 g/L solution of boric
acid R, methanol R, ethyl acetate R (10:15:20:55 VIVIVIV).
Application 2 pL.

Development  Qver 3/4 of the plate.

Drying At 100-105 °C for 5 min; allow to cool.

Detection  Spray with a 1.0 g/L solution of
1,3-dihydroxynaphthalene R in a mixture of 10 volumes of
sulfuric acid R and 90 volumes of methanol R; heat at 110 °C
for 5 min.

Resuls  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 the
reference solution.

B. Examine the chromatograms obtained in the assay.
Results  The principal peak in the chromatogram obtained
with the test solution is similar in retention time and size to
the principal peak in the chromatogram obtained with
reference solution (b).

100.0 mL with water R.

Reference solurion (b} Dissolve 1.00 g of lactulose CRS in

10 mL of water R. Add 12.5 mL of acetonfirile R with gentle

heating and dilute to 25.0 mL with water R.

Reference solution (¢) Dissolve 10 mg of lactulose R, 10 mg of

epilactose R (impurity A) and 10 mg of lactose monohydrate R

(impurity C) in 2 mL of gater R. Add 2.5 mL of

acetonitrile R with gentle heating and dilute to 5 mL with

water R.

Reference solution (d)  To 5.0 mL of the test solution add

47.5 mL of acetonitile R with gentle heating and dilute to

100.0 mL with water R. Difute 5.0 mL of this solution to

100.0 mL with a mixmure of equal volumes of acetonitrife R

and water R.

Column I

— sfze: 1= 005 m, @ = 4.6 mm;

— stationary phase: aminopropvisibyl silica gel for
chromatography R (3 pm);

— temperature; 38 £ 1 °C,

Column 2:

—size: 1= 0.15m, @ = 4.6 mm;

— stationary phase: aminopropyisityl silica gel for
chromatography R (3 pm);

— temperature: 38 = 1 °C,

Columns 1 and 2 are coupled in series.

Mobile phase Dissolve 0.253 g of sedium dihydrogen

phosphate R in 200 mL of water for chromatography R and

dilute to 1000 mL with acetonitile R.

Flow rate 1.0 mL/min.
Detection  Differential refractometer maintained at a constant
temperature (e.g. 35 °C).
Injection 20 pL of the test solution and reference
solutions (a), (c) and (d).
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Run time T'wice the retention ume of lactulose.
Identification of impurities Use the chromatogram obtained
with reference solution (¢) to identify the peaks due to
impurities A and C.

Relative retention  'With reference to lactalose (retention

time = about 18 min): impurity A = about 0.9;

impurity C = about 1.2.

System suitabiliy Reference solution (c):

— peak-to-valley ratio: minimum 5.0, where H, = height
above the baseline of the peak due to impurity A and
H, = height above the baseline of the lowest point of the
curve separating this peak from the peak due to lactulose,

Limuits:

— impuriry C: not more than the area of the peak due to
lactulose in the chromatogram obtained with reference
solution (a) (3.0 per cent);

— unspecified impurities; for each impurity, not more than
twice the area of the peak due to lactulose in the
chromatogram obtained with reference solution (d)

(0.5 per cent);

— total: not more than the area of the peak due to lactulose
in the chromatogram obtained with reference solution (a)
(3.0 per cent);

— disregard limit: the area of the peak due to lactulose in the
chromatogram obtained with reference solution (d)
(0.25 per cent).

The thresholds indicated under Related substances

(Table 2034.-1) in the general monograph Substances for

pharmaceutical use (2034} do not apply.

Methanol .

Head-space gas chromatography (2.2.28).

Internal standard solution  Mix 0.5 mL of propane! R and

100.0 mL of water R. Dilute 1.0 mL of the solution to

100.0 mL with warer R, Dilute 5.0 mL of this solution to

50.0 mL with warer R.

Test solution 'To 79 mg of the substance to be examined in a

20 mL vial add 1.0 mL of the intemal standard solution and

5 HL of a 0.1 per cent V/¥V soluton of methano! R.

Reference solution  To 1,0 mL of the intemal standard

solution in a 20 mL vial add 5 yL of a 0.1 per cent VIV

solution of methano! R.

Column:

— stze; I =2 m, @ = 2 mmy;

— stationary phase: ethylvinylbenzene-divinylbenzene
copolymer R (180 pm).

Carrier gas  helium for chromatography R.

Flow rate 30 mL/min.

Static head-space conditions that may be used:

— equilibration temperature: 60 °C;

— equilibration time: 1 b;

— pressurisagion time; 1 min,

Temperature:

— column: 140 °C;

— injection port. 200 °C;

— detector: 220 °C.

Detection  Flame ionisation.

Injection 1 mL of the gaseous phase.

Calculate the content of methanol, taking its density (2.2.5)

at 20 °C to be 0.79 g/mL.

Limit: )

— methanol: calculate the ratio (R) of the area of the peak
due to methanol to the area of the peak due to the
intemnal standard in the chromatogram obtained with the

reference soluton; calculate the ratio of the area of the
peak due to methanol to the area of the peak due to the
internal standard in the chromatogram obtained with the
test solution: this ratio is not greater than 2R (50 ppm).

Boron
Maximum 9 ppm.
Aveid where possible the use of glassware.
Reference solution  Dissolve 50.0 mg of boric acid R in water R
and dilute to 100.0 mL with the same solvent. Dilute 5.0 mL
of the solution to 100.0 mL with water R. Keep in a well-
closed polyethylene container.
In 4 polyethylene 25 mL flasks, place separately:
— 0.50 g of the substance to be examined dissolved in

2.0 mL of water R (solution A);
— 0.50 g of the substance to be examined dissolved in

1.0 mL of the reference solution and 1.0 mL. of water R

" (solution B);

— 1.0 mL of the reference solution and 1.0 mL of ewarer R

(solution C);
— 2.0 mL of water R (solution D).
To each flask add 4.0 mL of acetate-edetate lgffer solution
PH 5.5 R. Mix and add 4.0 mL of freshly prepared
azomethine H solution R. Mix and allow to stand for 1 h.
Measure the absorbance (2.2.25) of solutions A, B and C at
420 nm, using solution D as the compensation liquid.
The test is not valid unless the absorbance of solution C is at
least 0.25. The absorbance of solution B is not less than
twice that of solution A.

Water (2.5.12)
Maximum 2.5 per cent, determined on 0.500 g.

Sulfated ash (2.4, /4)

Maximum 0.1 per cent, determined on 1.0 g.
Microbial contamination

TAMC: acceptance criterion 102 CFU/g (2.6.12).
Absence of Escherichia coli (2.6.13).

ASSAY

Liquid chromatography (2,2,29) as described in the test for
related substances with the following modifications.
Injection Test solution and reference solution (b).

System suitability Reference solution (b):

— symmetry factor. 0.6 to 2.0 for the principal peak.
Calculate the percentage content of C,,H;,0,, taking into
account the assigned content of lactulose CRS.

IMPURITIES

Specified impurities  C.

Other detectable impurities (the foflowing stubstances 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
criterion for otherfunspectfied impurities. It is therefore not
necessary to identify these impunties for demonstration of
compliance. See also 5.10. Control of impurities in substances for
pharmaceutical use) A, B, D, E.

HO
HO o
OHHO OH
HO Q0
OH
OH

A. 4-O-B-D-galactopyranosyl-p-mannopyranose (epilactose),
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HO

HO o]
OH OH

OH
B. p-galactopyranose {galactose),
HO
OH oH
OH OH
OH

C. 4-0-f-D-galactopyranosyl-D-ghucopyranose (lactose},

O OH
HO
HO OH

OH

D. D-arabino-hex-2-ulopyranose (fructose),

O OH
QHHO
HO OH

E. p-lyxo-hex-2-ulopyranose (tagatose).
Ph Ewr

. *
Lactulose Solution 2k
(Liguid Lactulose, Ph. Eur. monograph 0924)

Action and use
Osmotic laxative.

* %%
*

PhEar

DEFINITION

Aqueous solution of 4-O-p-p-galactopyranosyl-D-arabino-hex-
2-ulofuranose normally prepared by atkaline isomerisation of
lactose. It may contain other sugars including lactose,
epilactose, galactose, tagatose and fructose.

Content

Minimum 620 g/L. of lactulose (CysH320, 5 M, 342.3) and
95.0 per cent to 105.0 per cent of the content of lactulose
stated on the label.

It may contain a suitable antimicrobial preservative.

CHARACTERS

Appearance :
Clear, viscous liquid, colourless or pale brownish-yellow.

Solubitity
Miscible with water. It may be a supersaturated solution or
may contain crystals that disappear on heating.

A 10 per cent V/V solution is laevorotatory.
IDENTIFICATION

First identification: B, C, D.

Second identification: A, G, D.

A. Thin-layer chromatography (2.2.27).

Test solution  Dilute 0,50 g of the substance to be examined
in water R and dilute to 50.0 mL with the same solvent.
Reference soltion  Dissolve 60.0 mg of lactulose GRS in
water R and dilute to 10.0 mL with the same solvent.

Plate  TLC silica gel plate R.

Mobile phase  glacial acetic acid R, 50 g/L solution of boric
acid R, methanol R, ethyl acetate R (10:15:20:55 VIVIVIV).
Application 2 pl..

Development  Over 3/4 of the plate.

Drying At 100-105 °C for 5 min and allow to cool.
Detection Spray with a 1.0 g/LL soluton of
1,3-dihydroxynaphthalene R in a mixture of 10 volumes of
sulfuric acid R and 90 volumes of methanol R; heat at 110 °C
for 5 min.

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 the
reference solution.

B. Examine the chromatograms obtained in the assay.
Resulis  The principal peak in the chromatogram obtained
with the test solution is similar in retention time to the
principal peak in the chromatogram obtained with reference
solution (b).

C. To 0.1 g add 10 mL of water R and 3 mL of cupri-tartaric
solution R and heat. A red precipitate is formed.

D. To 0.25 g add 5 mL of water R and 5 mL of ammonia R.
Heat in a water-bath at 80 °C for 10 min, A red colour
devclops.

TESTS

Solution §

Mix 10 g with carbon dioxide-free water R and dilute to
100 mL with the same solvent.

Appearance of solution :

Solution S is ¢lear (2.2.1) and not more intensely coloured
than reference solution BY; (2.2.2, Method II).

pH (2.2.3)

3.0 to 7.0.

To 10 mL of solution S add 0.} mL of a saturated solution
of potassium chloride R.

Related substances

Liquid chromatography (2.2.29).

Test solution  Mix 4.00 g of the substance to be examined
and 20 mL of water R. Add 25.0 mL of acetoniwrile R with
gentle heating and dilute to 50.0 mL with water R.
Reference solution (@) To 5.0 mL of the test solution add
47.5 mL of aceronitrile R with gentle heating and dilute to
100.0 mL with water R.

Reference solution (b)) Dissolve 2.00 g of lactulose CRS in
20 mL of warer R, Add 25.0 mL of acetonitrle R with gentle
heating and dilute to 50.0 mL with water R.

Reference solution (¢) Dissolve 65 mg of fructose CRS
(impurity D) in a mixture of equal volumes of acetonitrile R
and twater R and dilute to 100.0 mL with the same mixture
of solvents,

Reference solution (d} Dissolve 1 g of lactulose for peak
identification CRS (containing impurities A, B, G, E, F, G
and H) in reference solution (c) and dilute to 25 mL with
reference solution (c).

Reference solution (¢) Dilute 5.0 mL of reference solution (a)
to 100.0 mi with a mixture of equal volumes of acetonitrile R
and water R.
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Column I:

— size: 1= 0,095 m, & = 4.6 mm;

— stationary phase: aminopropylsibyl silica gel for
chromatography R (3 pmy);

— temperanwre; 38 T 1 °C.

Column 2:

— size: 1 =0.15m, @ = 4.6 mm;

— stationary phase: aminopropylsibyl silica gel for
chromatography R (3 pm);

— temiperature; 38 T 1 °C.

Cohlunns 1 and 2 are coupled in series.

Mobile phase Dissolve 0.253 g of sodium dibydrogen
phosphate R in 200 mL of water for chromatography R and
dilute to 1000 mL with acetonitrile R.

Flow rate 1.0 mL/min,

Detection  Differential refractometer maintained at a constant

temperature {e.g. 35 °C).

Injection 20 uL of the test solution and of reference

solutions (a}, (d) and (e).

Run time Twice the retention time of lactulose.

Identification of impurities Use the chromatogram supplied

with lactulose for peak identification CRS and the

chromatogram obtained with reference solution (d) to

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

and H.

Relative retention ' With reference to lactulose (retention

time = about 18 min); impurity F = about 0.2;

impurity E = about 0.38; impurity D = about 0.42;

impurity B = about 0.6; impurity G = about 0.8;

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

impurity H = abour 1.5, '

System suitability Reference solution (d):

— peak-to-valley ratio: minimum 5.0, where H,, = height
above the baseline of the peak due to impurity A and
H, = height above the baseline of the lowest point of the
curve separating this peak from the peak due to lactulose,

Limits:

— impuripy B: not more than 3 times the area of the peak
due to lactulose in the chromatogram obtained with
reference solution (a) (15.0 per cent);

— impunities A, C: for each impurity, not more than twice the
area of the peak due to lactulose in the chromatogram
obtained with reference solution {(a) (10.0 per cent);

— impurities E, F: for each impurity, not more than 0.8 times
the area of the peak due to lactulose in the chromatogram
obtained with reference soluticn (a) (4.0 per cent);

— impurities G, H: for each impurity, not more than
0.3 times the area of the peak due to lactulose in the
chromatogram obtained with reference solution (a)

(1.5 per cent);

— impurity D: not more than 0.2 times the area of the peak
due to lactulose in the chromatogram obtained with
reference solution (a) (1.0 per cent);

— unspecified impurities: for each impurity, not more than
0.1 times the area of the peak due to lactulose in the
chromatogram obtained with reference solution (a)

(0.5 per cent);

— sum af impurities efuting after impurity H: not more than
0.26 tumes the area of the peak due to lactulose in the
chromatogram obtained with reference solution (a)

(1.3 per cent);

— total (excluding impurities B and C): not more than

2.4 times the area of the peak due to lactulose in the

chromatograme obtained with reference solution (a)
(12.0 per cent);

— disregard limit: not more than the area of the peak due to
lactulose in the chromatogram cbtained with reference
solution {e) (0.25 per cent).

The thresholds indicated under Related substances

{Table 2034.-1) in the general monograph Substances for

pharmaceutical use (2034) do not apply.

Methanol

Head-space gas chromatography (2.2.28).

Internal standard solunion Mix 0.5 mL of preparol R and
100.0 mL of water R. Dilute 1.0 mL of the solution to

100.0 mL with warter R. Dilute 5.0 mL. of this solution to
50.0 mL with water R.

Test solution To (.13 g of the substance to be examined in a
20 mL vial add 1.0 mL of the internal standard solution and
5 L of a 0.1 per cent V/V solution of methanol R.

Reference solution  To 1.0 mL of the internal standard

solution in a 20 mL vial add 5 pL of a 0.1 per cent V/V

solution of methano! R.

Column:

—size: =2 m, @ =2 mm

— stationary phase: ethylvinylbenzene-divinylbenzene
copolymer R (180 pm).

Carder gas  helium for chromatography R.

Flow rate 30 mL/min.

Static head-space conditions that may be used:
— equilibration temperature: 60 °C;

— equilibration time: 1 h;

— pressurisation time:. 1 min.

Temperature:

— column: 140 °C;

— injection port: 200 °C;

— detector: 220 °C.

Detection Flame ionisation.

Injection 1 mL of the gaseous phase.

Calculate the content of methanol, taking its density (2.2.5)

at 20 °C to be 0.79 g/mL.

Limit;

— methanol: calculate the ratio (R) of the area of the peak
due to methanol to the area of the peak due to the
internal standard in the chromatogram obtained with the
reference solution; calculate the ratio of the area of the
peak due to methanol to the area of the peak due to the
internal standard in the chromatogram obtained with the
test solution: this ratio is not greater than 2R (30 ppm).

Sulfites

Maximum 30 ppm.

Mix 5.0 g with 40 mL of water R, add 2.0 mL of 0.1 M
sodium hydroxide and dilute to 100 mL with water R.

To 10.0 mL of this solution, add 1.0 mL of kydrochloric

acid R1, 2.0 mL of decolorised fuchsin solution RI and 2.0 mL
of a 0.5 per cent V/V solution of fonnaldehyde R. Allow to
stand for 30 min and measure the absorbance (2.2.25) at
583 nm using as the compensation liquid a solution prepared
at the same time and in the same manner with 10.0 mL of
water R instead of the solution of the substance to be -
examined. The absorbance is not greater than that of a
reference solution prepared at the same time and in the same
manner using 10.0 mL of stlfite standard solurion (1.5 ppm
SO2) R instead of the solution of the substance to be
examined. ‘
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Boron

Maximum 5 ppm.

Awvoid where possible the use of glassware.

Reference solution Dissolve 56.0 mg of boric acid R in water R

and dilute to 100.0 mL with the same solvent. Dilute 5.0 mL

of this solution to 100.0 mL with water R. Keep in a well-

closed polyethylene container.

In 4 polyethylene 25 mL flasks, place separately:

— 1.00 g of the substance to be examined and 1 mL of
water R (solution A);

— 1.00 g of the substance to be examined and 1 mL of the

reference solution (solution B);
— 1 mL of the reference solution and I mL of warer R
(solution C);
— 2 mL of water R (soludon D).
To each flask, add 4.0 mL of acetate-edetate buffer solution
pH 5.5 R, Mix and add 4,0 mL of freshly prepared
azomethine H solution R. Mix and allow to stand for 1 h.
Measure the absorbance (2.2.25) of solutions A, B and C at
420 nm, using solution D as the compensation liquid.
‘The test is not valid unless the absorbance of solution C is at
least 0.25. The absorbance of solution B is not less than
twice that of solution A.
Sulfated ash (2.4.14)
Maximum 0.2 per cent, determined on 1.5 g and calculated
with reference to the declared content of lactulose.
Microbial contamination
TAMC: acceptance criterion 10? CFU/g (2.6.12).
TYMG: acceptance criterion 10" CFU/g (2.6.12).

Absence of Escherichia coli (2.6.13).
ASSAY

Liquid chromatography (2.2,29) as described in the test for
related substances with the following modifications.

Injection  Test solution and reference solution (b).

System suitability Reference solution (b):
— symmetry factor: 0.6 to 2.0 [or the principal peak.

Calculate the percentage content of C;,H»,0y, taking into
account the assigned content of lactulose CRS.

LABELLING
The label states the declared content of lactulose.

IMPURITIES
Specified impuritis A, B,C, D, E, F, G, H.

HO

HO
OHHO OH

HO C 0
OH

OH

A. 4-0-B-p-galactopyranosyl-D-mannopyranose (epilactose},
HO

HO o]
OH OH

OH

B. p-galactopyranose (galactose},

HO

OH OH

C. 4-O-p-D-galactopyranosyl-D-glucopyranose (lactose),

O OH
HO
HO OH
OH

D. pD-arabino-hex-2-ulopyranose (fructose),

O, OH
OHHO
HO OH

E. p-lyxo-hex-2-ulopyranose (tagatose),

o OH
7
HO

F. (25,45)-2-(hydroxymethyl)oxolane-2,4-diol,
G. unknown structure,
H. unknown structure.

PhEwr
. ' K g
Lamivudine o
*, Lk
Wk
(Ph. Eur. monograph 2217)
NH,
N -
oy
o-—'y”
H
HD..__,?AS
CgH1N;058 229.3 134678-17-4

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

Preparations

Lamivudine Tablets

Zidovudine and Lamivudine Tablets
Abacavir, Zidovudine and Lamivudine Tablets
Abacavir and Lamivudine Tablets

P Ew
DEFINITION

4-Amino-1-{(2R,55)-2-(hydroxymethyl)- 1,3-oxathiolan-5-yl]
pyrimidin-2{I H)-one.

Content

97.5 per cent to 102.0 per cent (dried substance).
CHARACTERS

Appearance
White or almost white powder.
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Solubility

Soluble in water, sparingly soluble in methanol, slighty
soluble in ethanol (96 per cent).

It shows polymorphism (5, 9).

IDENTIFICATION

First idemuification: B, G.

Second identification: A, B.

A. Specific optical rotation (2.2.7): —99 to —97 {dried
substance).

Dissolve 0.250 g in water R and dilute to 50.0 mL with the
same solvent.

B. Infrared absorption spectrophotometry (2.2.24).
Comparisen  lamivudine GRS.

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

C. Enantomeric purity (see Tests).

TESTS

Absorbance (2.2.25)

Maximum 0.3 at 440 nm, using a path length of 4 cm.
Dissolve 1.00 g in warer R, using sonication if necessary, and
dilute to 20.0 mL with the same solvent.

Related substances

Liguid chromatography (2.2.29).

Test solution  Dissolve 50.0 mg of the substance to be
examined in the mobile phase and dilute to 100.0 mL. 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 solution (8) Dissolve 5.0 mg of saligylic acid R in

the mobile phase and dilute to 100.0 mL with the mobile

phase. Dilute 1.0 mL of the solution to 100.0 mL with the

mobile phase.

Reference solution (¢} Dissolve 50.0 mg of lantivudine CRS in

the mobile phase and dilute to 100.0 mL with the mobile

phase.

Reference solution (d) Dissolve 5 mg of eyiosine R and 5 mg

of uracil R in the mobile phase and dilute to 100 mL with

the mobile phase. Dilute 2 mL of the solution to 10 mI. with

the mobile phase. _

Reference solution (¢}  Dissolve 5 mg of lamivudine for sysiem

suitabiity 1 GRS (containing impurities A and B} in 2 mL of

the mobile phase. Add 1 mL of reference solution {d) and

dilute to 10 mL with the mobile phase.

Colummn:

—size: 1= 0.25m, & = 4.6 mm;

— stationary phase; base-deactivated end-capped octadecylsifyl
stlica gel for chromatography R (5 um);

— temperature: 35 °C.

Mobile phase Mix 5 volumes of methanol R and 95 volumes

of a 1.9 g/L. solution of ammonium acetate R, previously

adjusted to pH 3.8 with glacial acetic acid R.

Flow rate 1.0 mL/min.

Detection  Spectrophotometer at 277 nm.

Injection 10 yL.

Run sime 3 times the retention time of lamivudine.

Identification of impurities Use the chromatograms obtained

with reference solutions (b) and (&) to identify the peaks due

to impurities A, B, C, E and F.

Relative retention  With reference to lamivudine (retention

time = about 9 min): impurity E = about 0.28;

impurity F = about 0.32; impurity A = about 0.36;

impurity B = about 0.91; impurity J = about 1.45;

impurity C = about 2.32.

System suitability Reference solution (e):

— resolution: minimum 1.5 between the peaks due to
impurities F and A; minimum 1.5 between the peaks due
to impurity B and lamivudine.

Limits:

— correction factors: for the calculation of content, muttiply
the peak areas of the following impurities by the
corresponding correction factor: impurity E = 0.6;
impurity F = 2.2; impurity ] = 2.2;

— impurity A: not more than 3 times the area of the
principal peak in the chromatogram obtained with
reference soludon (a} (0.3 per cent);

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

— impurity C: not more than the arca of the principal peak
in the chromatogram obtained with reference solution (b)
(0.1 per cent);

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

— total: not more than 6 times the area of the principal peak
in the chromatogram obtained with reference soludon (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).

Enantiomeric purity

Liguid chromatography (2.2.29): use the normalisation

procedure,

Test solution  Dissolve 25,0 mg of the substance to be

examined in water R and dilute to 100.0 mL with the same

solvent.

Reference solution  Dissolve the contents of a vial of

lamivudine for system suitability 2 CRS (containing impurity D)

in 1.0 mL of water R.

Columm:

— size: §= 0.25 m, @ = 4.6 mm;

— stationary phase: beta-cyelodextrin derivative of stlica gel for
chiral separation R (5 pm);

— temperature: maintain at constant temperature between
15 °C and 30 °C; the temperature may be adjusted to
optimise the resojution between lamivudine and
impurity D; a lower temperature favours improved
resolution.

Mobile phase Mix 5 volumes of methano! R and 95 volumes

of a 7.7 g/L solution of ammonium acetate R.

Flow rate 1.0 mL/min,

Detection  Spectrophotometer at 270 nm.

Injection 10 pL.

Run time Twice the retention time of lamivudine.
Relative retention  With reference to lamivudine (retention
time = about 8 min): impurity D = about 1.2; impurity B
and enantiomer = about 1.3 and 1.5.

System suitability Reference solution:

— peak-to-valley-ratio: minimum 15, where H), = height
above the baseline of the peak due to impurity D and
H, = height above the baseline of the lowest point of the
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curve separating this peak from the peak due to
lamivudine.
Calcuiate the sum of the percentage contents of all
impurity peaks with a relative reteation from 1.2 to 1.5.
Subtract the percentage content of impurity B as obtained in
the test for related substances.
Limir:
— impurity D: maximum 0.3 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.

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 modification.

Injection  Test solution and reference solution (c).

Calculate the percentage content of CgH | (N3058 using the
chromatograms obtained with the test solution and reference
solution (c) and the declared content of CgH; | N;05S in
lanmivudine CRS.

STORAGE

Protected from light.

IMPURITIES

Specified impurities A, B, G, D.

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 otherlumpecgﬁed impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
therefore not necessary to identify these impurities for
demonsiration of compliance. See also 5.10. Control of impurities
in substances jor pharmaceutical use) E, F, G, H, I, J.

NH;

N/

I _
O/I\N and gnantiomer
0 —aH
)
HO.C 8

A. (2RS,55R)-5- (4—ammo-2-oxopynnudm-1(2H)-yl) -1,3-
oxathiolane-2-carboxylic acid,.

NH,

N i
P

OTH
HO/P{s

B. 4-amino-1-[(2RS,5RS)-2-(hydroxymethyl)-1,3-oxathiolan-
5-yl]pyrimidin-2(1 H)-one ((x)-frans-lamivudine),

L
CH

C. 2-hydroxybenzenecarboxylic acid (salicylic acid),

and enantiomer

NH;

N/

Py
(o] N
o iH
“O/st
D. 4-amino-1-[(25,5R)-2-(hydroxymethyl)-1,3-oxathiolan-5-
yllpyrimidin-2{1 H)-one,

NM;

N/

A

O N
H

E. d-aminopyrimidin-2(1H)-one (cytosinc),

o}
HN
O)\u

F. pyrimidine-2,4(1 H,3H)-dione (uracil),
NH;

N/

ke

G. 4-amino-1-[(2R,38,55)-2-(hydroxymethyl}-1,3-oxathiolan-
5-yl] pyrimidin-2(1H)-one S-oxide,

NH,

H. 4d-amino-1-[(2R,3R,55)-2-(hydroxymethyl)-1,3-oxathiolan-
5-yllpyrimidin-2(1 H)-one S-oxide,

NH,
NZ |
o)\,,.
o—}‘”
o,

I. 4-amino-1-[(2S, 4.S')-2—(hydmanethyl) -1 3—dloonan-4—yl]
pyrimidin-2(1 H}-one,
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]
ey
)

I 1-[(2R,55)-2-(hydroxymethyl)-1,3-oxathiclan-5-yl}
pyrimidine-2,4(1 H,3H)-dione.

Ph Eur
- L
Lamotrigine x  *
gk
(Ph. Bur. monograph 1756) *
' SN NMy
N
S, |
o e
Cl

CoH,Cl;N, 256.1 84057-84-1
Action and use
Antiepileptic,
Preparations
Lamotrigine Dispersible Tablets
Lamotrigine Tablets
PhEr
DEFINITION
6-(2,3-Dichlorophenyl)-1,2,4-triazine-3,5-diamine.
Content
99.0 per cent to 101.0 per cent {dried substance).
CHARACTERS
Appearance
White or almost white powder,
Solubility

Very slightly soluble in water, slightly soluble in anhydrous
ethanol.

IDENTIFICATION
Infrared absorption spectrophotometry (2.2.24).
Comparison lamoirigine CRS.

TESTS

Related substances

Liquid chromatography (2.2.29).

Test solution  Dissolvé 20 mg of the substance to be
examined in 5 mL of methanol R and dilute to 100.0 mL
with a 10.3 g/L solution of hydrochloric acid R,

Reference solution (a) Dissolve 5 mg of lamotriging for system
suttability CRS (containing impurity G) in 2.5 mL of
methanol R and dilute to 25.0 mL with a 10.3 g/L solution of
hydrochloric acid R.

Reference solution (b)) Dilute 1.0 mL of the test sofution to
100.0 mL with a 10.3 g/L solution of hydrochloric acid R.
Dilute 2.0 mL of this solution to 10.0 mL with a 10.3 gL
solution of hydrochloric acid R.

Reference solution (¢) Dissolve 5.0 mg of lamotrigine
impurity E CRS in a mixture of 0.25 mL of hydrochloric
acid R and 45 mL of methanol R and dilute to 50.0 mL with

methanol R. Dilute 5,0 mL of the solution to 100.0 mL with
a 10.3 g/L solution of hydrachloric actd R. To 4.0 mL of this
solutton add 5 mL of methanol R and dilute to 100.0 mL.
with a 10.3 g/L solution of hydrochloric acid R.

Reference solution (d) Dissolve 10 mg of lamotrigine for peak
identification CRS (containing impurities A, E and F) in

2.5 mL of methanol R and dilute to 50.0 mL with a 10.3 g/LL
solution of kydrochloric acid R.

Blank solution Mix 5 volumes of methanol R and 95 volumes
of a 10.3 g/L solutdon of Mdrochleric acid R.

Column:

— size: 1=0.15 m, @ = 4.6 mm;

— stationary phase: base-deactivated end-capped octadecylsilyl
silica gel for chromatography R (5 pm);

— temperature: 35 °C,

Mobile phase:

— mobile phase A: mix 1 volume of trietfylamine R and
150 volumes of a 2.7 g/L soludon of potassium dilydrogen
phosphate R; adjust to pH 2.0 with phosphoric acid R;

— mobile phase B: acetonitrile R;

Time Mobile phase A Moblle phase B
(min) (per cent /1) {per cent W/V)
0-4 85 15

4-14 85 -+ 20 15 —+ 80

Flow rate 1.0 mL/min.
Detection  Spectrophotometer at 270 nm.

Injecion 10 pL of the test solution, reference

solutions (a), (b) and (d) and the blank solution.

Identification of impurities Use the chromatogram supplied

with lamotriging for peak identification CRS and the

chromatogram obtained with reference solution (d) to
identify the peaks due to impurities A, E and F; use the
chromatogram supplied with lamotrigine for system

suitability CRS and the chromatogram obtained with

reference solution (a) to identify the peak due to impurity G.

Relative retention  With reference to lamotrigine (retention

time = about 7 min): impurity G = about 1.1;

impurity A = about 1.3; impurity E = about 1.7;

impurity F = about 1.8.

System suitability Reference solution (a):

— peak-to-valley ratio: minimum 1.2, where H,, = height
above the baseline due to impurity G and H, = height
above the baseline of the lowest point of the curve
separating this peak from the peak due to lamotrigine.

Limits:

— correction factor: for the calculaton of content, multiply the
peak area of impurity F by 1.3;

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

— impurities A, G: for each impurity, not more than
0.5 times the area of the principal peak in the
chromatogram obtained with reference solution (b)

(0.1 per cent);

— unspecified impunities: for each impurity, not more than
0.5 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)

(0.2 per cent);
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— disregard limit: 0.25 times the area of the principal peak in
the chromatogram obtained with reference solution (b)
(0.05 per cent); disregard any peak due to impurity E.

Impurity E

Liquid chromatography (2.2.29) as described in the test for

related substances with the following modifications.

Mobile phase  acetonitrile for chromatography R, mobile

phase A (35:65 V/V).

Deteetion  Spectrophotometer at 210 nm.

Injection  Test solution and reference solutions (d) and (c).

Run time 10 min.

Retengion sime  Impurity E = about 5.5 min;

impurity F = about 8.5 min.

System suitability Reference solution (d):

— the chromatogram obtained is similar to the
chromatogram supplied with lamoirigine for peak
identification CRS.

Limi:

— impurity E: not more than the area of the correspending
peak in the chromatogram obtained with reference
solution {c) (0.1 per cent).

Loss on drying (2.2.32)

Maximum (.5 per cent, determined on 2.000 g by drying in

an oven at 105 °C at a pressure not exceeding 0.7 kPa

for 3 h.

Sulfated ash (2.4. 19

Maximum 0.1 per cent, determined on 2.0 g.

ASSAY

Dissolve 0.200 g in 60 mL of anhydrous acetic acid R. Timate
with 0.1 M perchloric acid, determining the end-point
potentiometrically (2,2.20), Carry out a blank titration.

1 mL of 0.1 M perchloric acid is equivalent to 25.61 mg

of CquClst.

IMPURITIES

Specified impurities A, E, F, G.

Other detectable impurities (the following substances would, if
present at a suffictent level, be detected by one or other of the tests
in the monograph. They are limited by the general acceprance
criterion for otherfunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
therefore not necessary to identify these impurities for
demonstration of compliance. See also 5,10. Control of impurrties
in substances for pharmacentical use) B, G, D.

Ny N
N =
o]
<l
Gt

A. 3-amino-6-(2,3-dichlorophenyl)-1,2,4-triazin-5(4H)-one,

H:N_ _NM;
b
N,
N
CN

Cl
Ci .

B. (2&}[2-(diaminomethylidene)diazanylidene](2,3-
dichlorophenyl)acetonitrile,

LMo _NH
N
NH;

CN

Cl

C. (22)-[2-(diaminomethylidene)diazanylidene](2,3-
dichlorophenyl)acetonitrile,

(4]
[#]
Cl

D. 6-(2,3-dichlorophenyl)-1,2,4-triazine-3,5(2 H,4H)-dione,

; :COZH
CI

cl

E. 2,3-dichlorobenzoic acid,

H
. L N
N Téﬂ
N ¢]
c
E. N-[5-amino-6-(2,3-dichlorophenyl}-1,2,4-triazin~3-yl]-2,3-
dichlorcbenzamide,

Gl N"NTNHZ
W"
cl NHz

G. 6-(2,4-dichlorophenyl)-1,2,4-triazine-3,5-diamine.

Ph Er
L *****
ansoprazole *  *
*, K
* gk
(Ph. Eur. monograph 2219)
Q\NH CHy
NJ\S A0~ CFs
a
¢ N~ and enantiomer
CisH 14F3N-0,8 369.4 103577-45-3

Action and use
Proton pump inhibitor; treatment of peptic ulcer disease,

Preparations
Lansoprazole Gastro-resistant Capsules

Lansoprazole Gastro-resistant Tablets
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Ph &

DEFINITION
2-[{RS)-{[3-Methyl-4-(2,2,2-triftuoroethoxy)pyridin-2-yl]
methyl] sulfinyl}-1/-benzimidazole.

Content

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

CHARACTERS

Appearance

White or brownish powder.

Solubility

Practically insoluble in water, soluble in anhydrous ethanol,
very slightly soluble in acetonitrile.

It shows polymorphism .(5.9).

TIDENTIFICATION

Infrared absorption spectrophotometry (2.2, 24).

" Comparison lansoprazele CRS.

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

TESTS

Appearance of solution

The solution is clear (2.2.1) and not more intensely coloured
thar reference solution B; or BY; (2.2.2, Method ID).
Dissolve 1.0 g in dimethvlformamide R and dilute to 20 mL
with the same solvent.

Related substances

Liquid chromatography (2.2.29). Prepare the solutions

immediately before use and protect them from light.

Solvent mixture Mix 1 volume of tret/vlamine R and

60 volumes of water R and adjust to pH 10.5 with phosphoric

acid R; mix this solution with 40 volumes of acetominile RI.

Test solution  Dissolve 10 mg of the substance to be

examined in the solvent mixture and dilute to 10 mL with

the solvent mixture.

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

lansoprazole for peak identification CRS (containing

impurities A and B} in 1.0 mL of the solvent mixture,

Reference solution (8) Dilute 2.0 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 mixture,

Reference solution {¢) Dissolve 5 mg of

2-hydroxybenzimidazole R (impurity D) and 5 mg of

2-mercaptobenzimidazole R {impurity E) in the solvent mixture

and dilute to 100 mL with the solvent mixture. Dilute 1 mL

of this solution to 10 mL with the solvent mixture.

Column:

—size: 1= 0.25m, @ = 4.6 mm;

— stationary phase: end-capped amidohexadecylsiyl silica gel for
chromatography R (5 pm).

Mobile phase  Mix 1 volume of rrethylamine R and

60 volumes of water R and adjust to pH 6.2 with phosphoric

acid R; mix this solution with 40 volumes of acetonitnle R1.

Flow rate 1.2 mL/min.

Derection  Spectrophotometer at 285 nm.

Injection 10 pL.

Run mme 3 times the retention time of lansoprazole,

Identification of impurities Use the chromatogram supplied

with lansoprazole for peak identification CRS and the

chromatogram obtained with reference solution (a) to

identify the peaks due to impurites A and B; use the

chromatogram obtained with reference solution {c) to identify

the peaks due to impurities D and E.

Relative retention  With reference to lansoprazole (retention

time = about 7 min): impurity D = about 0.4;

impurity A = about 0.5; impurity E = about 0.6;

impurity B = about 1.2.

System suitability Reference solution {a):

— resolution; minimum 3.0 between the peaks due to
lansoprazole and impunity B.

Limits:

— correction factor: for the calculaton of content, multiply the
peak area of impurity E by 0.4;

— fmpyrity B: not more than twice the area of the principal
peak in the chromatogram obtained with reference
solution (b) (0.4 per cent);

— impunities A, D, E: for each impurity, not more than
0.5 times the area of the principal peak in the
chromatogram obtained 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 (b)

(0.10 per cent);

—— toral: not more than 3 times the area of the principal peak
in the chromatogram obtained with reference solution (b)
(0.6 per cent);

— disregard limit; 0.25 dmes the area of the principal peak in
the chromatogram obtained with reference solution (b}
{0.05 per cent).

Water (2.5.32)

Maximum 0.1 per cent, determined on 0.150-0.200 g using

the evaporaton technique:

— temperare: 50-70 °C;

— heating time: 15 min;

— flow rate: 150 mL/min.

Sulfated ash (2.4.14)

Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.300 g in 40 mL of ¢thanol (96 per cent} R and
dilute to 50 mL with water 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 36.94 mg of
CieH,4F3N30,8.

STORAGE

In an airtight container, protected from light.

IMPURITIES

Specified impurities A, B, D, E.

Other detectable impurities (the following substances would, if
present at'a sufficient level, be detected by one or ocher of the tests
in the monograph. They are limited by the general acceptance
criterion for otherfunspecified impurities andlor by the general
monograph Substences for pharmacettical use (2034). It is
therefore not necessary to identify these impurities for
demonstration of complance. See also 5.10. Control of impurities
in substances for pharmaceutical use}) C, F.
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Q NH CH,
N AN o._CF
1l
o ofN # and enantiomer
A, 2-[(RS)-[(3-methyl-1-oxido-4-(2,2,2-
wifluoroethoxy)pyridin-2-yl]methyl]sulfinyl}-1H-
benzimidazole,

QNH CHy
)\ O. _CF,

B. 2-[[[3-methyl-4-(2,2,2-mifluoroethoxy)pyridin-2-yl}methyl]
sulfonyl]-1H-benzimidazole,

QNH . CH;
N)\s | = O\KCFS
N #

C. 2-[[[3-methyl-4-(2,2,2-rrifluoroethoxy)pyridin-2-yll methyl]
sulfanyl}-1 H-benzimidazole,

05

D. LH-benzimidazol-2-ol,

OH

NH
N/)\SH

E. 1H-benzimidazole-2-thiol,

NH CHs
and enantiomer
A Ao
i
o] N, 7

F. 2-[(RS)-[(4-chloro-3-methylpyridin-2-yl)methylsulfinyl]-
1 H-benzimidazole.

PhEwr
K
Latanoprost ro
* x
(Ph. Eur. monograph 2230) *
OH
Hai H"'\:’/\/\[(OYCHS
O  CHy
Ho™
C6Hy0O5 432.6 130209-82-4

Action and use
Prostaglandin analogue; treaunent of intraocular pressure

FPhEu

DEFINITION

Propan-2-yl (52)-7-[(IR,2R,3R,55)-3,5-dihydroxy-2-[(3R)-3-
hydroxy-5-phenylpentyl]cyclopentylihept-5-enoate.

Content

94.0 per cent to 102.0 per cent (anhydrous substance).

CHARACTERS
Appearance
Clear, colourless or yetlow, viscous, oily liquid.

Solubility
Practically insoluble in water, very soluble in acetonitrile,
freely soluble in anhydrous ethanol.

IDENTIFICATION

A. Infrared absorption spectrophotometry (2.2, 24).
Comparison  Ph. Eur. reference spectrum of latanoprost,
B. Specific optical rotadon (see Tests).

TESTS

Specific optical rotation (2,.2.7)

+ 32.0 10 + 37.0 (anhydrous substance).

Dissolve 0.100 g in aceronitrile R and dilute to 10.0 mL with
the same solvent.

Related substances

Liquid chromatography (2.2.29). Carry otit the test protected
Jrom light.

Test solution Dissolve 20.0 mg of the substance to be
examined in 2 mL of anhydrous ethanol R and dilute to

10.0 mL with heprane R.

Reference solution (a}) Dissolve the contents of a vial of
latanoprost for system suitability CRS {containing impurities E
and F) in 200 pL of anhydrous ethanol R then add 800 pL of
heptane R.

Reference solution () Dilute 1.0 mL of the test solution to
100.0 mL with heprane R. Dilute 1.0 mL of this soluton to
10.0 mL with heptane R. .

Reference solution (¢) Dissolve 20.0 mg of latanoprost CRS in
2 mL of anhydrous ethanol R and dilute to 10.0 mL with
hepeane R,

Column:

—size: 1= 0.25 m, @ = 4.6 mm;

— statfonary phase: sflica gel for chromatography R (5 pm);

— temperature: 30 °C,

Mobile phase  anhydrous ethanol R, heprane R (6:94 ViV).
Flow rate 1.3 ml/min,

Detection Spectrophotometer at 210 nm.

Injection 10 L of the test solution and reference

solutions (a) and (b).

Run time Twice the retention time of latanoprost.

Identification of impurities 'Use the chromategram supplied

with latanoprost for system sustability GRS and the

chromatogram obtained with reference solution (a) to

identify the peaks due to impurities E and F.

Relative retention With reference to latanoprost {retention

time = about 16 min): impurity E = about 0.9;

impurity F = about 1.1,

System suitability Reference solution (a):

— resolunon: minimum 2.0 between the peaks due to
latanoprost and impurity F.

Caleularion of percenitage contents:

— for-each impurity, use the concentration of latanoprost in
reference sofution (b).
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Limits:

~ impurity F: maximum 3.5 per cent;

— impurity E: maximum 0.4 per cent;

— unispecified impurities: for each impurity, maximum
0.10 per cent;

— sum of impurities other than F: maximum 1.0 per cent;

— reporting threshold: 0.05 per cent.

Impurity H

Liquid chromatography (2.2.29).

Solvent mixeure  acetonitrile R, water R (30:70 ViV).

Test solution  Dissolve 25,0 mg of the substance to be

examined in the solvent mixture and dilute to 25.0 mL with

the solvent mixture. )

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

latanoprost smpurity H CRS in 1.0 mL of the solvent mixture.

Reference solution (b)) To 50 pL of the test solution add

450 pL of reference solution (a).

Column:

— size: I=0.15 m, P = 4 mm; .

— stationary phase: base-deactivated end-capped octadecylsityl
stlica gel for chromatography R (5 pm);

— temperaiure; 60 °C,

Mobile phase:

— mobile phase A: phosphoric acid R, acetonimile R1, water for
chromatography R (0.1:30:70 V/VIV);

— tobile phase B: phosphoric acid R, water for
chromawography R, acetonitrile R1 (0.1:20:80 V/VIV);

Time Mobile phase A Mobile phase B
(min) (per cent V/¥) (per cent /1)
0-9 100 0

9-10 100 = D 0 - 100

10- 15 0 100

Flow rate 1.0 mL/min,

Detection  Spectrophotometer at 200 nm.

Injection 50 L.

Kdenttfication of impunities Use the chromatogram obtained

with reference solution (a) to identify the peak due to

impurity H.

Relative retention With reference to latanoprost (retention

time = about 12 min); impurity H = about 0.7.

System suitability Reference solution (b):

— resolution: minimum 5.0 between the peaks due to
impurity H and latanoprost.

Calculation of percentage content:

— use the concentration of impurity H in reference
solution (a).

Limir:

— impurity H: maximum 0.15 per cent.

Water (2,5.32) .

Maximum 0.50 per cent, determined on 0.100 g.

ASSAY

Liquid chromatography (2,2.29) as described in the test for
related substances with the following modificadons.
Injection  Test solution and reference solution (c).
Calculate the percentage content of C;6H,005 taking into
account the assigned content of latanoprost CRS.

STORAGE
At a temperature of 2 °C to 8 °C.

IMPURITIES

Specified impurities  E, F, H.

Other detectable impurities (the follownng substances would, if
present at a sufficient level, be detected by one or other of the tests
in the monograph. They ave Hmited by the general acceptance
criterion for otherfunspecified impurities andlor by the general
monograph Substances for pharmaceutical wse (2034). It is
therefore not necessary to identify these impurities for
demonstration of compliance. See also 5.10. Control of intpurities
in substances for pharmaceutical use) A, B, G, D, G, §.

A. propan-2-yl (52)-71-[(1R,2R,3R,58)-2-[(3R}-3-
{formyloxy)-5-phenylpentyl]-3,5-dihydroxycyclopentyl]
hept-5-enoate,

B. propan-2-yl (52)-7-[(1R,2R,3R,55)-3-(formyloxy)-5-
hydroxy-2-[(3R}-3-hydroxy-5-phenylpentyljcyclopentyl)
hept-5-enoate,

C. propan-2-yl {52)-7-[(1R,2R,3R,55)-5-(formyloxy)-3-
hydroxy-2-{(3R)-3-hydroxy-5-phenylpentyljcyclopentyl}
hept-5-¢noate,

Q
e

0 CH,

D. propan-2-yl 5-(diphenylphosphoryl)pentancate,

E. propan-2-yl (52)-7-[(1R,2R,3R,55)-3,5-dihydroxy-2-
[(35)-3-hydroxy-5-phenylpentyl] cyclopentyl)hept-5-
enoate,
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F. propan-2-yl (5E)-7-[(1R,2R,3R,55}-3,5-dihydroxy-2-
[(3R)-3-hydroxy-5-phenylpentyllcyclopentyl]hept-5-
enoate,

G. methyl (52)-7-[(1R,2R,3R,55)-3,5-dihydroxy-2-[(3R)-3-
hydroxy-5-phenylpentyljcyclopentyl] hept-5-enoate,

H. (52)-7-[(1R,2R,3R,55)-3,5-dihydroxy-2-f(3R)-3-hydroxy-
5-phenylpentyl}cyclopentyl]hept-5-enoic acid,

H;Cj /—CHJ
HC. Sl
HyG, " --"\=,/\/'\||/0\|/CH3
e 0 CHy
He. S i

J. propan-2-yl (52)-7-[{1R,2R,3R,55)-2-[(3R)-5-phenyl-3-
[(triethylsityl)oxy]pentyi]-3,5-bis[{triethylsilyl) oxy]
cyclopentyllhept-5-enoate,

Ph Eur

*
Lauromacrogol 400 i
(Ph. Bur. monograph 2046)

Action and use
Non-ioni¢ surfactant; sclerosant.

* oy
* 3 %

****

Ph Ewr

DEFINITION

Mixture of lauryl alcohol (dodecanol} monoethers of mixed
macrogols. It may contain some free macrogols and it
contains various amounts of free lauryl alcohol. The number
of moles of ethylene oxide reacted per mole of lauryl alcohol
is 9. The name of the substance is followed by a number
(400) corresponding approximately to the average molecular
mass of the macrogol porton,

This monograph applies to lauromacrogo! 400 used as active
substance,

CHARACTERS

Appearance

White or almost white, unctuous and hygrescopic mass,
melting at 24 °C into a colourless or yellowish, viscous
liquid.

Solubility

Freely sotuble in water, very soluble in acetone and in
ethanol (96 per cent).

IDENTIFICATION

A. Hydroxy!l value (see Tests).

B. Saponification vaiue (see Tests).

C. Warm the substance to be examined in an incubator at
50 °C for 1 h undil fully molten and clear. Transfer 50 mL to
a warmed cloud-point tube (fat-botomed glass tube
30-33.5 mm in internal diameter and 115-125 mm high).
Insert the tube into a cooling bath that allows the outer
surface of the tube to be in contact with chilfed air,
contained within a cylindrical metal container (internal
diameter 9.5-12.5 mm greater than the external diameter of
the sample tube, 115 mm high) that is surrounded by iced
water. The base of the glass tube rests on a 6 mm thick cork
disc, which prevents direct thermal contact with the cooled
metal cylinder. Stir the substance to be examined
continuously with a thermometer so that the temperature is
constant throughout the substance. Periodically lift the tube
out of the cooling bath to check for signs of cloudiness at the
bottom of the tube, Examine the tube against a bright light
source, When cloudiness is first observed, check more
frequently until the substance becomes completely cloudy
and the thermometer, suspended in the cenire of the
substance, is only just visible when viewed horizontally.
Record. the temperature. It is 20 °C to 25 °C.

TESTS

Appearance

The molten substance to be examined is clear (2.2.1) and
not more intensely coloured than reference solution GY,g
{2.2.2, Method I}.

Alkalinity

Dissolve 2.0 g in a hot mixture of 10 mL of carbon dioxide-
Jree water R and 10 mL of ethanol (96 per cent) R.

Add 0.1 mL of bromothymol blue solueion RI. Not more than
0.5 mL of 0.1 M hydrochloric acid is required to change the
colour of the indicator to yellow.

Acid value (2.5.1)

Maximum 1.0, determined on 5.0 g.

Hydroxyl value (2.5.3, Method A)

90 to 105, determined on 2.0 g.

Iodine value (2.5.4, Method A)

Maximum 2.0.

Peroxide value

Maximum 5.0.

Introduce 10.0 g into a 100 mL beaker, dissolve with glacial
acetic actd R and dilute to 20 mL with the same solvent,
Add 1 mL of saturated potassium todide sofution R, mix and
allow to stand for 1 min. Add 50 mL of carbon dioxide-free
water R. Titrate with 0.01 M sodium thiosulfate, determining
the end-point potentiometrically (2.2.20). Carry out a blank
titration.
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Determing the peroxide vatue using the following expression;

(1 — n2) x M x 1000
m

1|

volume of 0.0f M sodium thiosuifase required for the substance
to be examined, in millilires;

volume of 8.04 M sodiwm thipsuifaie required for the blank
titration, in millilitres;

molarity of the sodium thiosulfate solution, in moles per litrs;
mass of the substance to be examined, in grams.

m

LF]

M
m

Saponificadon value (2.5.6)
Maximum 3.0.

Free lauryl alcohol (dodecanol)

Gas chromatography (2.2.28).

Test solution  Dissolve 0.200 g of the substance to be

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

solvent.

Reference solution  Dissolve 2.00 g of lauryl alcohol R in

acetone R and dilute to 100.0 mL with the same solvent.

Dilute 1.0 mL of the sofution to 50.0 mL with acetone R.

Column:

— material; fused silica;

—size; =30 m, @ = 0.25 mm;

— stationary phase: phenyl(S}methyl(95) polysifoxane R (film
thickness 0.1 pm).

Carier gas  helium for chromatography R.

Flow ratz 1 mL/min.

Sphit ratio  50:1,
Temperature:
Time Temperature
{min} o)
Column 0-1 120
1-23 120 - 350
23-33 350
Injection port 300
Detector 350

Detection  Flame ionisation.

Infection 1.0 (L.
Retention time Lauryl alcohol = about 5 min.
Limit:

— Jfree lauryl aleohol: not more than the area of the
corresponding peak in the chromatogram obtained with
the reference solution (2.0 per cent).

Eree macrogols

Size-exclusion chromatography (2.2.30).

Test solution Dissolve 5.0 g of the substance to be examined

in the mobile phase and ditute to 250.0 mL with the mobile

phase.

Reference solution (a) Dissolve about 0.4 g of macrogol

1000 R in the mobile phase and dilute to 250.0 mL with the

mobile phase.

Reference solution (b)) Dilute 50.0 mL of reference

solution (a) to 100.0 mL with the mobile phase.

Precolumns  (2):

— sige; 1= 0.125 m, @ = 4 mm;

— stationary phase: spherical octadecylsityl sifica gel for
chromatography R (5 nm) with a pore size of 10 nm.

Column:

—sizee I=030m, © = 7.8 mm;

— seationary phase: Ihydroxylaced polymethaaylate gel R (6 pm)
with a pore size of 12 nm.

Connect both precolumns to the column using a 3-way valve

and switch the mobile phase flow according to the following

programme:

— 0-114 s: precolumn 1 and column;

— 115 s to the end: precolumn 2 and cotumn;

— 115 s to 8 min: flow back of precolumn 1.

Mobile phase  water R, niethanol R (2:8 ViT).

Flow race 1.1 mL/min,

Detection  Refractometer.

Infection 20 pL.

Calculate the percentage content of free macrogols using the

following expression:

A[ X hta X 200
mp X (Ag +2A3)

mass of the substance to be examined in the test solution, in

grams;
mass of macrogol 1000 R in reference soludon (a), in grams;

m

My =

A = area of the peak due to free macrogols in the chromatogram
obtained with the test soluton;

Az = area of the peak due t6 macrogol 1000 in the chromatogram
obtained with reference solution (a};

A3 =  area of the peak due to maccogol 1000 in the chromatogram
obtained with reference solution (b).

Lemir.

— free macrogols: maximum 3.0 per cent.

Average chain length of the fatty alcohol and average
number of moles of ethylene oxide

Nuclear magnetic resonance spectrometry {2.2,33).

Test solution  If the substance is in the solid state at room
temperature, heat gently before sampling. Dissolve 0.4 mL of
the substance to be examined in 0.3 mL of a mixture of

1 volume of deuierated methanol R and 2 volumes of deuterated
chloroform R, containing 0.1 mol/L. of chromium(IID)
acetylacetonate R 338 a relaxation aid.

Appararus  High resolution FT-NMR spectrometer
operating at minimum 300 MHz.

Acquisition of °C NMR spectra  The following parameters
may be used:

— sweep width: 250 ppm (—15 ppm to 235 ppm};

— ivvadiation frequency offser; 110 ppm;

— time domain: 64 K;

— puilse delay: 3 s;

— pulse program: zgig 30 (inverse gated, 30° excitation pulse);
— dummy scans: 4;

— number of scans: 2048,

Processing and ploning The following parameters may be
used:

— size: 64 K (zero-filling);

— window mudtiplication: exponential;

— Loremzian broadening factor: 1 Hz.

Use the CD,0D signal for shift referencing. The shift of the
central peak of the multiplet is set to 49.0 ppm.

Plot the spectral region § 0.0-80.0 ppm. Compare the
spectrum with the spectrum in Figure 2046.-1. The shift
values lie near the values given in Table 2046.-1.
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Figure 2046.-1. - 1%C NMR spectrum of lauromacrogol 400

Table 2046.-1. — Shift values

The sum of the normalised integrals of the signals at
62 ppm, 71 ppm and 73 ppm corresponds to the average

Signal Shift (ppm) Normallsed integrals !
o, 114 0089 number of methylene groups in the macrogol part of

CH, (alkyl chain) 22 1.000 la‘ur?macrogol 400.

CHj (alkyl chain) 255 1.001 Limits: )

CHy's (alkyl chain) 30 7410 — average chain length of the fany alcohol: 10.0 to 14.0;

CH, (alkyl chain) 325 0.963 — awerage number of moles of ethylene oxide: 7.0 to 11.0.
CH; (-CH;-OH) (end CH;- 61.6 1.0¢1 Ethylene oxide and dloxan (2.4.25, Method A)

group of macrogol) Maximum 1 ppm of ethylene oxide and maximum 10 ppm
CH;'s {(macrogol) 70.7 16.25 of dioxan.

EI-:IZ pg:—:ol:i-é)o;l;)acrogol) (CH, 72,6 0.998 Water (2. s 12)

CH, (macrogol) 7.1 0,920 Maximum 2.0 per cent, determined on 0.500 g.

System suitability: _

— signal-to-noise ratio: minimum 150, for the smallest
relevant peak (CH, at 73.1 ppm);

— peak width at half-height: maximum 0.05 ppm, for the
central CDCl; signal (at 8 78.6 ppm).

Calculation of the average chain length of the farty alcohol and

the average number of moles of ethylene oxide Define the signal

at 23.2 ppm as 1.000 and normalise the integrals of the other

signals listed in Table 2046.-1.

The average chain length of the fatty alcohol is calcutated

using the following expression: '

Zp-n I)r,.l + In,?l&

pPETY AP = sum of the normalised integrals of the signals from
14 ppm to 33 ppm;
1,326 = normalised integral of the signal at 72.6 ppm.

The average number of moles of ethylene oxide is caloulated
using the following expression:

0.5% (Logz + Inat +In23)

= nommalised integral of the signals at 62 ppm,

I-.GZJ ln,'lll ll.?]
71 ppm and 73 ppm respectively.

Total ash {2.4.16)
Maximum 0.2 per cent, determined on 2.0 g.

PhEar

* ¥k

Lauroyl Macrogolglycerides
(Ph. Eur. monograph 1231)

Action and use
Excipient.

* %
o %

* gk

Ph Er

DEFINITION

Mixtures of monoesters, diesters and rriesters of glycerol and
monoesters and diesters of macrogols with a mean refative
molecular mass beiween 300 and 1500.

They are obtained by partial alcoholysis of saturated oils
mainly containing triglycerides of lauric (dodecanoic) acid,
using macrogol, or by esterification of glycerol and macrogol
with saturated fatty acids, or by mixing glycerol esters and
condensates of ethylene oxide with the fatty acids of these
hydrogenated oils.
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CHARACTERS

Appearance

Pale yellow waxy sotid,

Solubility

Dispersible in hot water, freely soluble in methylene chloride,
IDENTIFICATION

A. Thin-layer chromatography (2.2.27),

Test solution  Dissolve 1.0 g of the substance to be examined
in methylene chionde R and dilute to 20 mL with the same
solvent.

Platze  TLC silica gel plate R.

Mobile phase  hexane R, ether R (30:70 VIV).

Application 10 pL.

Developrent  Over a path of 15 ¢m,

Drying In air.

Detecion  Spray with a 0.1 g/L solution of rhodamine B R in
ethanol (96 per ceny) R and examine in ultraviolet light at

365 nm.

Resuls  The chromatogram shows a spot due to triglycerides
with an Rp value of about 0.9 (R,, 1) and spots due to
1,3-diglycerides (R,; 0.7), to 1,2-diglycerides (R, 0.6), to
monoglycerides (R,; 0.1) and to esters of macrogol (R,, 0).

B. Hydroxyl value (see Tests).

C. Saponification value (see Tests).

D. Composition of fatty acids (sce Tests).

TESTS

Drop point (2.2.17)

Introduce into the cup the substance to be examined, which
has been melted by heating for 1 h in an oven at

100 + 2 °C, and allow to stand for 5 h at about 5 °C,

Ethylene oxide units Type of macrogol Drop polnt
per molecule
(oominal vatue)
6 300 33-38
8 400 36 - 41
12 600 38-43
32 1500 42.5 - 415
Acid value (2.5.1)
Mazximum 2.0, determined on 2.0 g.
Hydroxyl value (2.5.3, Method A)
Use 1.0 g,
Ethylene oxide units Type of macrogol Hydroxyl value
per molecule
(nominal value}
6 300 65 -85
8 400 60 - 30
12 600 50-70
32 1500 . 36-56
Peroxide value (2.5.5, Method A}
Maximum 6.0, determined on 2.0 g.
Saponificatdon value (2.5.6)
Use 2.0 g.
Ethylene oxide units Type of macrogol Saponification value
per molecule
{nominal value)
6 300 190 - 204
8 400 170 - 190
12 600 [50- 170
32 1500 79-93

Alkaline impurities

Introduce 5.0 g into a test tube and carefully add a mixture,
neutralised if necessary with 0.01 M hydrochloric acid or with
0.01 M sodium hydroxide, of 0.05 mL of a 0.4 g/L. solution of
bromophenol blue R in ethanol (96 per cent) R, 0.3 ml. of
water R and 10 mL of ethanol (96 per cent) R, Shake and
allow to stand. Not more than 1.0 mL of 0.0/ M hydrochloric
acid is required to change the colour of the upper layer to
yellow.

Free glycerol

Maximurn 3.0 per cent.

Dissolve 1.20 g in 25.0 mL of methylene chloride R, Heat if
necessary. After cooling, add 100 mL of warer R, Shake and
add 25.0 mL of periodic acetic acid solution R. Shake and allow
to stand for 30 min. Add 40 mL of a 75 g/L solution of
potassium lodide R. Allow to stand for 1 min. Add 1 mL of
starch solution R. Tiwate the iodine with 0./ M sodium
thiosulfate. Carry out a blank titration.

1 mL. of 0.1 M sodium thiosulfate is equivalent to 2.3 mg of
glycerol.

Composition of fatty acids {2.4.22, Method A)
Composition of the fatty-acid fraction of the substance:
— caprylic actd: maximum 15.0 per cent;

— capric acid: maximum 12.0 per cent;

— lauric acid: 30.0 per cent to 50.0 per cent;

— mynistic acid: 5.0 per cent to 25.0 per cent;

— palmitic acid: 4.0 per cent to 25.0 per cent;

— stearic actd: 5.0 per cent to 35.0 per cent,

Ethylene oxide and dioxan (2.4.25) A
Maximum 1 ppm of ethylene oxide and maximum 10 ppm
of dioxan.

Water (2.5.12)

Maximum 1.0 per cent, determined on .00 g. Use a mixture
of 30 volumes of anhydrous methanol R and 70 volumes of
methylene chloride R as solvent.

Total ash (2.4.16)
Maximum 0.1 per cent.

LABELLING

The label states the type of macrogol used (mean relative
molecular mass) or the number of units of ethylene oxide per
molecule (nomina] value).

FUNCTIONALITY-RELATED CHARACTERISTICS
This section provides information on characterisiics that are
recognised as being relevant conirol paramerers for one or more
Juncitons of the substance when used as an excipient {see chapter
5.15). Some of the characteristics described in the Funcrionality-
related characteristics section may also be present in the mandatory
part of the monograph since they also represent mandatory quality
criteria. In such cases, a cross-reference to the tests described in the
mandatory pari is included in the Functionality-related
charactertstics section. Conirol of the characteristics can contribute
to the quality of a medicinal product by improving 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 charactenistic are
reported, the control method must be indicated,

The following characteristics may be relevant for lauravl
macrogolglycerides used as self-emulbsifying agents, solubtisers,
modified-release agents and wetting agents for powders and iablets,
Hydroxyl value

(see Tests),
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Saponification value

(see Tests),

Composition of fatty acids
(see Tests).

Ph Er

* K

Leflunomide

(Ph. Eur. monograph 2330)

* ¥
* o %

L

Ci2HoF3N,0,

Action and use
Immunomodulator.

Preparaton
Leflunomide Tablets

FhEwr

DEFINITION
5-Methyl-N-{4-(trifluoromethyl)phenyl]isoxazole-4-
carboxamide.

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

CHARACTERS

Appearance

White or almost white powder.

Solubility

Practically insoluble in water, freely soluble in methanel,
sparingly soluble in methylene chloride.

It shows polymorphism (5.9).

IDENTIFICATION _

Infrared absorption spectrophotomeuy (2.2.24).
Preparation  Heat the substance to be examined and the
reference substance at 130 °C for 10 min,

Comparison  leflunomide CRS.

TESTS

Related substances

Liquid chromatography (2.2.29). Store all solutions protected
Sfrom Hghe.

Test solution (a) Dissolve 25.0 mg of the substance to be
examined in 5 mL of acetonitrile for chromatography R and
dilute to 50.0 mL with the mobile phase.

Test solution (B) Dissolve 0.125 g of the substance to be
examined in 5 mL of acetonitrile for chromatography R and
dilute to 50.0 mL with the mobile phase.

Reference solution (a) Dilute 5.0 mL of test solution (a) to
50.0 mL with the mobile phase. Dilute 1.0 mL of this
solution to 100.0 mL with the mobile phase.

Reference solurion (B}  Dissolve 12.5 mg of leflunemide
impurity A GRS in 5 mL of acetonitrile for chromatography R
and dilute to 100.0 mL with the mobile phase. Dilute

10.0 mL of the solution to 100.0 mL with the mobile phase.
Dilute 2.0 mi, of this solution to 100.0 mL with the mobile
phase.

Reference solution (c) Dissolve 25.0 mg of leflunomide CRS in

5 mL of acetonitle for chromatography R and dilute to

50.0 mlL with the mobile phase.

Reference solution (d) Dissolve the contents of 1 vial of

leflunomide for peak identification CRS (containing impurities B

and C) in 2.0 mL of the mobile phase and sonicate for

10 min.

Column:

— size: I = 0,125 m, @ = 4.0 mm;

— stationary phase: end~apped octadecylsibyl silica gel for
chromatography R (5 um).

Mobile phase  Mix 5 volumes of tiethylamine R with

650 volumes of water for chromatography R, adjust to

pH 3.4 £ 0.1 with phosphoric acid R and add 350 volumes of

acetonitrile for chromatography R.

Flgwy rate 1.0 mL/min,

‘Detection  Spectrophotometer at 210 nm.

Injection 20 pL of test solutions (a) and (b) and reference

solutions (a), (b) and (d).

Run time Twice the retention ime of leflunomide.

Identification of impurities Use the chromatogram supplied

with leflunomide for peak identification CRS and the

chromatogram obtained with reference solution (d) to

identify the peaks due to impurities B and C.

Relative retention  With reference to leflunomide (retention

time = about 25 min}: impurity B = about 0.2;

impurity A = about 0.4; impurity C = about 0.9.

System suitability Reference solution (d):

— peak-to-valley ratio: minimum 3, where H, = height above
the baseline of the peak due to impurity C and
H, = height above the baseline of the lowest point of the
curve separating this peak from the peak due to
leflunomide.

Limits  Test solution {a):

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

— sum of impurities C and E; 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);

— sum of impurities other than B: not more twice the area of
the principal peak in the chromatogram obtained with
reference solution {a) (0.2 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).

Limit ‘Test solution (b):

— impurity A: not more than the area of the principal peak
in the chromatogram obtained with reference solution )
0.01 per cent).

Loss on drying (2.2.32)

Maximum 0.3 per cent, determined on 1.000 g by drying in

vaciee at 60 °C for 4 h.

Sulfated ash (2.4.[4) ‘

Maximum 0.1 per cent, determined on 1.0 g in a platinum

crucible.

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

Injection  Test solution (a) and reference solution (c).
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Calculate the percentage content of Cj;HgFsN2O, from the
declared content of leflunomide CRS.

STORAGE
Protected from lighe,

IMPURITIES

Specified impurities A, B.

Other detectable impurities (the following substanices 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 otherlunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
therefore not necessary to identify these impurities for
demonstration of compliance. See also 5.10. Control of impunities
in substances for pharmaceutical use) G, D, E, F, G, H.

HzN
: “CF

A. 4-(rifluoromethyl)aniline,

]
H
OH © \Q
CF;

B. (2Z)-2-cyano-3-hydroxy-N-[4-(rifluoromethyl)phenyl] but-
2-enamide (tenflunomide),

fN'""
* H
O%N CF3
HyC 4] \@/

C. 5-methyl-N-[3-(triftuoromethyl)phenyl]isoxazole-4-
carboxamide,

3

D. 5-methylisoxazole-4-carboxylic acid,

C
Nq__l.la

I
o H
L
CF

E. 3-methyl-N-[4-(trifluoromethyl)phenyl] isoxazole-4-

carboxamide,
N= . ¢cR
o n
HiC 4]

F. 5-methyl-N-{2-(rifluoromethyl)phenyl)isoxazole-4-
carboxamide,

G. 5-methyl-N-(4-methylphenyl)isoxazole-4-carboxamide,

gae!
CFy

H. 2-cyano-N-[4-(irifluoromethyl)phenyl]acetamide.

Ph Ewr
el

Letrozole X

*, Lk

***
(Ph. Eur. monograph 2334)
NG, l] 'l LCN
N\.
( N
n—t

CyrHnNs 283.3 112809-51-5
Action and use
Aromatase inhibitor; treatment of breast carcinoma,
Preparation
Letrozole Tablets
Ph Ewr
DEFINITION
4,4’-((1H-1,2,4-Triazol-1-y{)methylene]dibenzonitrife,
Content
98.0 per cent to 102.0 per cent (anhydrous substance).
CHARACTERS
Appearance
White or yellowish, crystalline powder.
Solubillty

Practically insoluble in water, frecly soluble in methylene
chloride, sparingly soluble in methanol.

IDENTIFICATION
Infrared absorption spectrophotometry (2.2.24).
Comparison  letrozole GRS.

TESTS

Related substances

Liquid chromatography (2.2.29).

Test solution (a) Dissolve 25.0 mg of the substance to be
examined in 15 mL of acetoniinle R and dilute to 50.0 mL
with water R,

Test solution (8) To 2,0 mL of test solution (a) add 30 mL,
of acetonitrile R and dilute to 100.0 mL with water R,
Reference solution (a) Dilute 2 mL of test solution (a) to
10 mL with a mixture of 30 volumes of acetonitrile R and
70 volumes of water R. Dissolve the contents of a vial of
letrozole impurity A CRS in 1 mL of this solution.

Reference sohution () To 2.0 mL of test solution (a) add
30.0 mL of acetonitrile R and dilute ro 100.0 mL with
water R. To 1.0 mL of this solution add 6.0 mL of
acetonitrile R and dilute to 20.0 mL with twater R.

Reference sohution (¢) Dissolve 25.0 mg of letrozole CRS in
15 mL of acetonsinle R and dilute to 50.0 mL with water R.
To 2.0 mL of this solution add 30 mL of acetonitnle R and
dilute to 100.0 mL with water R.

Colunm:

— size: 1= 0.125 m, @ = 4.6 mm;
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— stationary phase: end-capped octadecylsibi silica gel for
chromatography R (5 pm).

Mobile phase:

— mobile phase A: water for chromatography R;

— mobile phase B: acetonitrile for chromatography R;

NC CN
]

Time Mobile phase A Moblle phase B CN

(min) {per cent V) (per cent V1)

0-4 70 30 B. 4,4" 4"-methanetriyltribenzonitrile,

4-29 70 - 30 20 - 70 : Ph Er
Flow rate 1.0 ml/min.
Detection  Spectrophotometer at 230 nm. . R
Injection 20 pL of test solution (a) and reference Leucl ne : :
solutions (a} and (b). *****
Idenigficarion of impurities Use the chromarogram obtained ‘(Ph' Eur. monograph 0771)
}vir.h rfel'erence solution (a) to identify the peak due to CHyH. N,
impurity A. ;
Relative retention With reference to letrozole (retention H,C COH
time = about 13 min): impurity A = about 0.6,
System suftability Reference solution (a): CeHaNO, 131.2 61-90-5
— resolution: minimum 5.0 between the peaks due to

impurity A and letrozole. Action and use
Calculation of percentage contents: Amino acid.
— for each impurity, use the concentration of letrozole in PhEr
g ’;:‘Ierence solutdon (b}. DEF]N[TFON o
) {25)-2-Amino-4-methylpentanocic acid.
— unspecified impurities: for each impurity, maximum ‘Product of fermentation or of protein hydrolysis.
0.10 per cent; l Content

— total: maximum 0.3 per cent; 98.5 per cent to 101.0 per cent (dried substance).
— reporting threshold: 0.05 per cent. CHARACTERS
Water (2.5.12) Appearance
Maximum 0.3 per cent, determined on 1.00 g. Use a YWhite or almost white, crystalline powder or shiny flakes.
validated pyridine-free iodosulfurous reagent. Solubility

ASSAY

Liquid chromatography (2.2.29) as described in the test for

related substances with the following modifications.

Injection  Test solution (b) and reference solution {c).

System suitability Reference solution (c):

— svimmetry factor: maximum 1.7 for the peak due to
letrozole.

Calculate the percentage content of Cy7H (N5 from the

assigned content of lerrozole CRS.

IMPURITIES

Other detectable impurities (the following substances would, if
present ar a sufficient level, be detecred by one or other of the tests
in the monograph. They are limited by the general acceptance
eriterion for otherlunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034}, It is
therefore not necessary to identify these impurities for
demonstration of compliance. See also 5,10, Gonirol of impurities
in substances for pharmaceutical use) A, B.

€

A. 4,4'-[(4H-1,2,4-triazol-4-yl)methylene]dibenzonitrile,

Sparingly soluble in water, practically insoluble in ethanol
(96 per cent). It dissolves in dilute mineral acids and in
dilute solutions of alkali hydroxides.
IDENTIFICATION

Firse idensification: A, B.

Second identificaron: A, C.

A. Specific optical rotation (see Tests).

B. Infrared absorption spectcophotomemy (2.2.24)
Comparison  leucine CRS.

C. Thin-layer chromatography (2.2.27).

Test solution  Dissolve 10 mg of the substance to be

examined in a 10.3 g/L solution of hydrochloric acid R and
dilute 10 50 mL with the same solution,

Reference solution Dissolve 10 mg of feucine GRS in a
10.3 g/L solution of hwdrochloric acid R and dilute to 50 mL
with the same solution.

Plate TLC silica gel plate R.

Mobile phase  glacial acetic acid R, water R, butanol R
(20:20:60 VIVIP).

Application 5 pL.

Development  Over 2/3 of the plate,

Drying In air.

Detection  Spray with ninhydrin solution R and heat at 105 °C
for 15 min.

Restdes The principal spot in the chromatogram obtained
with the test solution is similar in position, colour and size to
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the principal spot in the chromatogram obtained with the
reference solution.

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 0.5 g in a 103 g/L solution of hydrochloric acid R and
dilute to 10 mL with the same solution.

Specific optical rotation (2.2.7)

+ 14.5 to + 16.5 (dried substance).

Dissolve 1.00 g in hydrochloric acid R1 and dilute o 25.0 mL

with the same acid.

Ninhydrin-positive substances

Amino acid analysis (2.2.56). For analysis, use Method 1.

The concentrations of the test solutions and the reference

solutions may be adapted according to the sensitvity of the

equipment used. The concentrations of all selutions are
adjusted so that the system suitability requirements described
in general chapter 2.2.46 are fulfilled, keeping the rados of
concentrations between all solutions as described.

Solution A dilute hydrochloric acid R1 or a sample preparation

buffer suitable for the apparatus used.

Test soludion (a) Dissolve 30.0 mg of the substance to be

examined in solution A and dilute to 50.0 mL with

solution A.

Test solution (&)  Dilute 1.0 mL of test solution {(a} to

25.0 mL with solution A.

Reference solution (¢} Dilute 1.0 mL of test solution (a) to

100.0 mL with solution A, Dilute 2,0 mL of this solution to

10.0 mL with solution A.

Reference solwion (b) Dissolve 30.0 mg of isoleucine R

(impurity A) in solution A and dilute to 100.0 mL with

solution A. Dilute 1.0 mL of the solution to 250.0 mL with

solution A. Dilute 1.0 mL of this solution to 10.0 mL with

solution A.

Reference solution (¢) Dissolve 30.0 mg of proline R in

sotution A and dilute to 100.0 ml, with solution A. Dilute

1.0 mL of the solution to 250.0 mL with soluton A.

Reference solution (d) Dilute 6.0 mL of ammonium standard

solution (100 ppm NHy R to 50.0 mL with solution A. Dilute

1.0 mL of this solution to 100.0 mL with solution A.

Reference solution (¢) Dissolve 30 mg of isoleucine R

(impurity A) and 30 mg of letcine R in solution A and dilute

to 50.0 mL with solution A. Dilute 1.0 mL of the solution to

200.0 mL. with solution A.

Blank solution Solution A.

Inject suitable, equal arnounts of the test solutions, blank

solution and reference solutions (a), (b), (c) and (e) into the

amino acid analyser. Run a program suitable for the
determination of physiological amino acids.

System suitability Reference solution (e):

— reselution: minimum 1.5 between the peaks due to
impurity A and feucine,

Calculation of percentage contents:

— for impurity A in test solution (b), use the concentraton
of impurity A in reference solution (b);

— for any ninhydrin-positive substance detected at 570 nm
in test solution {(a}), use the concentration of leucine in
reference solution (a);

— for any ninhydrin-positive substance detected at 440 nm
in test solution (a), use the concentration of proline in
reference solution (¢); if a peak is above the reporting

threshold at both wavelengths, use the result obtained at
570 nm for quantification.

Limits:

— impurity A at 570 nm; maximum 0.8 per cent;

— any ninkydrin-posiave subseance: for each impurity,
maximum 0.2 per cent;

— total: maximum 1.0 per cent;

— reporting threshold: 0,05 per cent,

The thresholds indicated under Related substances

(Table 2034.-1) in the general monograph Substances for

bhamaceutical use (2034) do not apply.

Chlorides (2.4.4)

Maximum 200 ppm.

Dissolve 0.25 g in water R and dilute to 15 mL with the
same solvent.

Sulfates (2.4.13)

Maximum 300 ppm.

Dissolve 0.5 g in 3 mL of difiite Iydrochloric acid R and dilure

to 15 mL with distifled water R.

Ammonium

Amino acid analysis {2,2,56) as described in the test for

ninhydrin-positive substances with the following

maodifications.

Injection  Test solution {a), reference solution (d} and blank

solution.

Limit:

— ammonium at 570 nnt; not more than the area of the
corresponding peak in the chromatogram obtained with
reference solution (d} (0.02 per cent), taking into account
the peak due to ammonium in the chromatogram
obtained with the blank solution.

Iron (2.4.9)

Maximum 10 ppm.

In a separating funnel, dissolve 1.0 g in 10 mL of dilute
hydrochloric acid R. Shake with 3 quantities, each of 10 mL,
of methyl isobugy ketone R1, shaking for 3 min each time.
To the combined organic layers add 10 mL of water R and
shake for 3 min. Use the aqueous layer.

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 0.100 g in 3 mL of anhydrous formic acid R.

Add 3¢ mL of anfydrous aceric acid R. Titrate with 0.1 M
perchlonic acid, determining the end-point potentometrically
(2.2.20).

1 mL of 0.1 M perchioric acid is equivalent to 13.12 mg of
CsH,;3NO,, B

STORAGE
Protected from lighe.

IMPURITIES

Specified impurities A

Other derectable impurities (the following substances would, &
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 Jor otherlunspecified impurities. It is therefore not
necessary to identify these impurities for demonstration of
compliance. See also 5,10, Control of impurities fn substances for
bharmaceunical use) B, C, D, E.
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H NHy

H,C coH

I

H CH,
A. (25,35)-2-amino-3-methylpentanoic acid (isoleucine),
H NH,

HG
g CO,H

B. (25)-2-amino-4-(methylsulfanyl)butanoic acid

{methionine),
COH

C. (25)-2-amino-3-phenylpropanoic acid {(phenylalanine),

CH,
HyC > co
H NH,
D. (25)-2-amino-5-methylhexanoic acid (5-methyl-
norleucine),

H NH,
COozH
CH,

HyC

E. (25)-2-amino-3-methylbutanoic acid (valine).

PhEr
3 R ]
Leuprorelin . x
* | 4
} 8 ¢ .
(Ph. Eur, Monograph 1442) *
0
NH
H "‘“—Hts—T:p—Sar—Tyr-oLeu-Leu—Arg-Pro-ﬂ/\CHg
o
CssHgsN 5012 1209 53714-56-0

Action and use
Gonadotropin releasing hormone (gonadorelin) analogue;
treatinent of prostate cancer.

Preparation
Leuprorelin Injection

PhEr

DEFINITION
5-Oxo-L-prolyl-L-histidyl-L-tryptophyl-L-seryl-L-tyrosyl-D-
teucyl-L-leucyl-L-arginyl-N-ethyl-L-prolinamide.

Synthetic nonapeptide analogue of the hypothalamic peptide,
gonadorelin, It is obtained by chemical synthesis and is
available as an acetate.

Content
97.0 per cent to 103.0 per cent (anhydrous and acetic acid-

free substance).

CHARACTERS

Appearance
Hygroscopic, white or almost white powder.

IDENTIFICATION

A. Infrared 2bsorption spectrophotometry (2. 2. 24).
Preparation  Discs of potassitm bromide R.

Comparisorn  Ph. Eur. reference spectrum of leuprorelin.

B. Examine the chromatograms obtained in the assay.
Results  'The principal peak in the chromatogram obtained
with test solution (b) is similar in retention time and size to
the principal peak in the chromatogram obtained with
reference solution (b},

C. Amino acid analysis (2. 2.58). For hydrolysis use
Method 1 and for analysis use Method 1.

Express the content of each amino acid in motes. Calculate
the relative proportions of the amino acids taking one seventh
of the sum of the number of moles of histidine, glutamic
acid, leucine, proline, tyrosine and arginine as equal to 1.
‘The values fall within the following limits: serine present;
glutamic acid = 0.85 to 1.1; proline = 0.85 to 1.1;

leucine = 1.8 to 2.2; tyrosine = 0.85 to 1.1;

histidine = 0.85 to 1.1 and arginine = 0.85 to 1.1. Not more
than traces of other amino acids are present, with the
exception of tryptophan.

TESTS

Specific optical rotation (2.2.7)

—38.0 to —42.0 (anhydrous and acetic acid-free substance).

Dissolve the substance to be examined in a 1 per cent V/V

solution of glacial acetic acid R to obtain a concentration of

10.0 mg/mL.

Related substances

Liquid chromatography (2.2.29): use the normalisation

procedure,

Test solution (@) Dissolve the substance to be examined in

the mobile phase to obtain a concentration of 1.0 mg/mL.

Test solution () Dilute 0.5 mL of test solution (a) to

10.0 mL with the mobile phase.

Reference solusion (a) Dissolve leuprorelin CRS in the mobile

phase to obtain a concentration of 1.0 mg/mL.

Reference solurion (5) Dilute 0.5 mL of reference solution {a}

to 10.0 mL with the mobile phase.

Resolution solution Dilute 5.0 mL of reference solution (a} to

50.0 mL with warer R. To 5 mL of the sotution add 100 pL.

of I M sodium hydroxide and shake vigorously. Heat in an

oven at 100 °C for 60 min, cool immediately and add 50 pL.

of dilute phosphoric acid R. Shake vigorously.

Column:

—size: [=0.10 m, © = 4.6 mm;

— stationary phase; octadecylsityl silica gel for chromatography R
(3 pm).

Mobile phase Dissolve about 15.2 g of tiethylamine R in

800 mL of water R, adjust to pH 3.0 with phosphoric acid R

and dilute to 1000 mL with water R. Add 850 mL of this

solution to 150 mL of a mixture of 2 volumes of propanol R

and 3 volumes of acetonimle R.

Flow rate  1.0-1.5 mL/min.

Detection  Spectrophotometer at 220 nm,

Trjection 20 pL of test solution (a) and the resolutio

solution. :

Run time 90 min.

Relative vetention  With reference to leuprorelin (retention

time = 41-49 min): impurity E = about 0.7;

impurity F = about 0.7; impurity H = about 0.78;

impurity A = about 0.8; impurity B = about 0.9;

impurity I = about 0.94; impurity J = about 1.09;
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impurity C = about 1.2; impurity G = about 1.3;
impurity K = about 1.31; impurity D = abourt 1.5.
System suitability Resolution solution:
— resolution: minimum 1.5 between the peaks due to
impurity B and leuprorelin.
Limits:
— impurity D: maximum 1.0 per cent;
— impurities A, B, C: for each impurity, maximum
0.5 per cent;
— unspecified impurities: for each impurity, maximum
0.5 per cent;
— total: maximum 2.5 per cent;
— disregard limir. 0.1 per cent.
Acetic acid (2.5.34)
4.7 per cent to 9.0 per cent.
Test solution Dissolve 10.0 mg of the substance to be .
examined in a mixture of 5 volumes of mobile phase B and
95 volumes of mobile phase A and dilute to 10.0 mL with
the same mixture of mobile phases.

Water (2.5.32)

Maximum 5.0 per cent.

Sulfated ash (2.4.19

Maximum 0.3 per cent.

Bacterial endotoxins (2.6, 14, Method D}

Less than 16.7 TU/mg, if intended for use in the manufacture
of parenteral preparations without a further approprizte
procedure for removal of bacterial endotoxins.

ASSAY

Liquid chromatography (2.2,29) as described in the test for
related substances with the following modifications.

Run winte 60 min.

Injection 20 pL of test solution (b} and reference

solution (b).

Calculate the content of leuprorelin (CsgHgsN;50,2) using
the areas of the peaks and the declared content of
C59H34N|60|2 in Imprm'eﬁn CRS.

STORAGE

In an airtight container, protected from light, at a
temperature not exceeding 30 °C.

If the substance is sterile, store in a sterile, airtight, tamper-
evident container,

LABELLING
The label states the mass of peptide in the container.

IMPURITIES

Specified impurities A, B, G, D.

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
eriterion for otherlunspectfied impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
therefore not necessary to identffy these impunrities for
demonstration of compliance. See also 5.10. Control of impurities
in substances for pharmaceutical we) E, F, G H, L} K

]

NH

H ""—Hls-Trp—D—Ser Tyr-D-Lau-Leu—Arg-Pm—ﬂ/\CH;,
0

A. [4-D-serine]leuprorefin,

(o]

NH

H ""—D-Hls—Trp-Sar-Tyr-o-Leu-Leu-Arg-Pm-ﬁ/\cHa
)

B. [2-p-histidine]leuprorelin,
0

NH

H "Il—l-ﬁa—rrp-stTg.-.rALeuﬁ|.eu~mg-wo-n/\cn3
o

C. [6-L-leucine]leuprorelin,
4]

o}
NH CH;

2 ~~
H “—His—Trp-Ser-Tyr-D-Leu-Leu-Arg-Pro-u CH,
o

D. [4-(O-acetyl-L-serine)]teuprorelin,
0

NH

H "'I—His—D-Trp—Ser‘Tyr‘D-LewLeu-Arg-Pro-HACH;
)

E. {3-D-tryptophane]leuprorelin,
o

o

H ""—D-His— Trp - b-Ser - Tyr -D-Leu-Leu- Arg -Pro-ﬂ/\CHg
o]

F. [2-p-histidine,4-D-serine]leuprorelin,
0

NH

H ""—Hfa-Trp-Sar—o-'ry'r-o-Lau-Leu-A:g-Pm-ﬁ/\CHa
o

G. [5-p-tyrosine]leuprorelin,
o]

NH

H ""—Hls-Trp—Ser-Ty;-o-Leu-n}Leu-Arg-Pro-H/\CH,
o

H. {7-D-leucine]leuprorelin,
0

NH

H HIs—Trp—Ser-Tyr-D-Leu—Leu-Arg-Pro-u/\CHg
o

I. [1-(5-ox0-D-proline)]leuprorelin,
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NH H GH,

H j-Mis-Trp-Ser-Tyr -D-Leu-Leu-N
g—l p-Ser-Tyr e uH T

J. [8-[5-N-[imino(1 H-pyrazol-1-yl)methyl]-L-omithine]}
leuprorelin,

(o]

NH o
H "ﬁ—His-Trp-“ \I')LTyr-D-Leu—Leu*Arg-Pro-n/\CHa
[8)
CH,

K. [4-dehydroalanine]leuprorelin.
Ph B

* Ry

Levamisole Hydrochloride
(Ph. Eur. monograph 0726)

D

**
* oy

* 4K

CH;3CiNLS 240.8 16595-80-5

Action and use
Immunostimulant; antihelminthic,

PnEwr
DEFINITION
(65)-6-Phenyl-2,3,5,6-tetrahydroimidazo[2,1-b] thiazole
hydrochloride.

Content
98.5 per cent to 101.0 per cent (dried substance),

CHARACTERS

Appearance

White or almost white, crystalline powder.

Solubility ‘

Freely soluble in water, sofuble in ethanol (96 per cent),
stightly soluble in methylene chtoride.

IDENTIFICATION

A. Specific optical rotation (see Tests).

B. Infrared abscrption spectrophotometry (Z.2.24).
Comparison  levamisole hydrochloride CRS.

C.It ﬁves reaction (a) of chlerides (2.3.f).
TESTS

Solution 8

Dissolve 2.50 g in carbon dioxide-free water R and dilute to
50.0 ml, with the same solvent,

Appearance of solution

Solution S is clear (2. 2.f) and not more intensely coloured
than reference soludon Yy (2.2.2, Method II).

pH (2.2.3)

3.0 to 4.5 for solution 8.

Specific optical rotation (2.2.7)
—128 0 —12] (dried substance), determined on solution S.

Related substances

Liquid chromatography (2.2.29). Prepare the solutions
immediately before use, protect from light and keep below 25 °C.
Test solution  Dissolve 0.100 g of the substance to be
examined in methanol R, add 1.0 mL of concentrated
anunonia R and dilute to 10.0 mL with methano! R.

Reference solution (a) Dissolve 10 mg of fevamisole
hydrochloride for system suitability CRS (containing impurities
A, B, C, D and E) in methanol R, add 0.1 mL of concentrated
ammonia R and difute to 1.0 mL with nrethanol R.

Reference solurion (8) Dilute 1.0 mL of the test solution to

100.¢ mL with methanol R. Dilute 5.0 mL of this solution to

25.0 mL with methanol R.

Column:

—sizeel=0.10m, @ = 4.6 mm;

— swationary phase: base-deactivared octadecylsilyl silica gel for
chromarography R (3 pm).

Mobile phase:

— mobile phase A: dissolve 0.5 g of anmmonium dikydrogen
phosphate R in 90 mL of water R, adjust to pH 6.5 with a
40 g/L solution of sodium hydroxide R and dilute to
100 mL with water R;

— mobdle phase B: acetonitrile R;

Time Mobile phase A Mobile phase B
{min) (per cent K1) (per cent VY1)
0-3 %0 — 30 10 - 70
8-10 k] 70

Flow rate 1.5 mL/min.

Detecion  Spectrophotometer at 215 nm. ‘
Eguilibration At least 4 min with the mobile phase at the
initdal compositon.

Injection 10 pL..

Identification of impurities Use the chromatogram supplied

with levamisole kydrochloride for system suitability CRS and the

chromatogram obtained with reference solution (a) to

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

Relative retention  With reference to levamisole (retention,

time = about 3 min): impurity A = about 0.9;

impurity B = about 1.4; impurity C = about 1.5;

impurdty D = about 1.6; impurity E = about 2,0.

System switabiliry:

— the chromatogram obtained with reference solutien (a) is
similar to the chromatogram supplied with levamisole
hydrochloride for system suitability CRS;

— symmetry factor: maximum 3.5 for the principal peak in
the chromatogram obtained with reference solutfon (b).

Limirs:

— correction factors: for the calculation of content, multiply
the peak areas of the following impurities by the
corresponding correction factor: impurity A = 2.0;
impurity B = 1.7; impurity C = 2.9; impurity D = 1.3;
impurity E = 2.7;

— impurities A, B, C, D, E: for each impurity, not more than
the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.2 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 selution (b)
(0.10 per cent); )

— total: not more than 1.5 times the area of the principal
peak in the chromatogram obtained with reference
solution {b) (0.3 per cent);
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— disregard limir: 0.25 times the area of the principal peak in
the chromatogram obtained with reference solution (b)
{0.05 per cent).

Loss on drylng {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.f per cent, determined on 1.0 g.

ASSAY

Dissolve 0.200 g in 30 mL of ethanol (96 per cent) R and add
5.0 mL of 0.01 M hydrochloric acid. Carry out a
potentiometric titration (2.2.20), using 0. f M sodium
hydroxide. Read the volume added between the 2 points of
inflexion.

1 mL of 0.4 M sodiunt hydroxide is equivalent to 24.08 mg of
C;;H;:CIN,S.

STORAGE
Protected from light.

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

s} .
S
Oyi“’?‘”\) and enantiomer

A. 3-[(2RS5)-2-amino-2-phenylethyl] thiazolidin-2-one,

B. 3-[(E)-2-phenylethenyl]thiazolidin-2-imine,

H_ o
H.
@’T 3 and enantiomer

C. (4RS)-4-phenyl-1-(2-sulfanylethyl)imidazolidin-2-one,

C NT\S)

D. 6-phenyl-2,3-dihydroimidazo(2,1-5]thiazole,

H o
ol ™Y |
O ey O
o)\”' H
H

E. 1,1'-[(disulfane-1,2-diyP)bis(ethylene)] bis[(4RS)-4-
phenylimidazolidin-2-one].

el ]

Levetiracetam

(Ph. Bur. monegraph 2535)

%ot
* %

* gk

0

CsH 14N, 0, 102767-28-2

Actlon and use
Antiepileptic.

Ph Eur

DEFINITION

(25)-2-(2-Oxopyrrolidin- 1-yl)butanamide.

Content

98.0 per cent to 102.0 per cent (anhydrous substance).

CHARACTERS

Appearance

White or almost white powder.

Solubility

Very soluble in water, soluble in acetonitrite, practically
insoluble in heptane.

IDENTIFICATION

Carry out ¢ither tests A, B or tests B, C.

A. Specific optical rotation {2.2.7): -82 to —76.

Dissolve 0.500 g in water R and dilute to 25.0 mL with the
same solvent.

B. Infrared absorption spectrophotometry (2.2.24).
Comparison levetiracetam CRS.

C. Enantiomeric purity (see Tests).

TESTS

Appearance of solution

The solution is clear (2.2.1) and not more intensely coloured

than reference solution BY¢ (2.2.2, Method If).

Dissolve 2.0 g in warer R and dilute to 10.0 mL with the

same solvent.

Enantiomeric purity

Liguid chromatography (2.2.29): use the normalisation

procedure,

Test solution  Dissolve 0.200 g of the substance to be

examined in 2-propanol R and dilute to 10.0 mL with the

same solvent, Dilute 1.0 mL of the solution to 20.0 mL with

the mobile phase.

Refevence solution (a) Dissolve 5 mg of the substance to be

examined and 5 mg of levetiracetam impurity D CRS in the

mobile phase and dilute to 5.0 mL with the mobile phase,

Reference solution (b) Dilute 1.0 mL of the test soluton to

100.0 ml. with the mobite phase. Dilute 1.0 mL of this

solution to 10.0 mL with the mobile phase.

Columm:

—size: 1=0.25m, @ = 4.6 mm;

— stationary phase: cellulose dervative of sitica gel for chiral
separation R (10 pm). ’

Mobile phase  2-propanol R, heptane R (18:82 VIV).

Flow rate 0.8 mL/min,

Detection  Spectrophotometer at 205 nm.

Injection 20 pL.

Run time 1.4 times the retention time of levetiracetam.
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Levetiracetam [I-97

Identification of impurities Use the chromatogram obtained

with reference solution (a) to identify the peak due to

impurity D.

Relative retention  With, reference to levetiracetam (retention

time = about 12 min): impurity D = about 0.8.

System suitabdlity Reference solution (a):

— resolution: minimum 1.5 between the peaks due to
impurity D and levetiracetam;

— symmietry factor maximum 2.4 for the peak due to
levetiracetam. '

Limie.

— impurity D: maximum 0.8 per cent.

— reporting threshold: 0.10 per cent (reference solution (b)).

Impurity G

Liquid chromatography (2.2.29).

Buffer solutien Dissolve 1,22 g of sodium decanesulfonate R in

850 mL of water for chromatography R, add 1.3 mL of

phosphoric acid R, adjust to pH 3.0 with a 200 g/L solution of

potassium hydroxide R and dilute to 1000.0 mL with water for

chromatography R.

Test solution  Dissolve 20 mg of the substance to be

examined in the mobile phase and dilute to 10.0 mL with

the mobile phase.

Reference solution (a) Dissolve 2.0 mg of levetiracetam

impurity G CRS in the mobile phase and dilute to 100.0 mL

with the mobile phase.

Reference solution (b)) Dilute 1.0 mL of reference solution (a)

to 20.0 mL with the mobile phase.

Reference solution (¢} To 1.0 mL of reference solution (a)

add 1.0 mL of the test’solution and dilute to 20.0 mL with

the mobile phase.

Column:

— size; 1 = 0.25 m, & = 4.6 mm;

— stationary phase: base-deactivated octadecylsilyl sitica gel for
chromatography R (5 pm);

— temperature: 27 °C.

Mobile phase  acetonitrile R1, buffer solution (15:85 V/V).

Floto rate 1.0 mL/min.

Detection  Spectrophotometer at 200 nm.

Injection 50 pL of the test solution and reference

solutions (b} and (¢).

Run time 5 times the retention time of levetiracetam.

Identification of impunities Use the chromatogram obtained

with reference solution (b) to identify the peak due to

impurity G.

Relative retention  With reference to levetiracetam (retention

time = about 4 min}: impurity G = about 3.8.

System suitability Reference solution (c):

— resolution; minimum 5.0 between the peaks due to
levetiracetam and impurity G.

Calculation of percentage content:

— for impurity G, use the concentcation of impurity G in
reference solution (b).

Limir;

— impunty : maximum 0.05 per cent.

Related substances

Liquid chromatography (2.2.29).

Test solution (g) Dissolve 50.0 mg of the substance to be

examined in mobile phase A and difute to 10.0 mL with

mobile phase A.

Test sotution () Dilute 1.0 mL of test solution {a) to

50.0 mL with mobile phase A.

Reference solution (a) Dissolve 5 mg of levetiracetam

impurity A GRS and 5 mg of levetiraceram impurity E CRS in

mobile phase A, add 1.0 mL of test solution (a} and dilute to

100.0 mL with mobile phase A.

Reference solution (8) Dilute 1.0 mL of test solution (a) to

100.0 mL with mobile phase A. Dilute 1.0 mL of this

solution to 20.0 mL with mobile phase A.

Reference solution (c) Dissolve 5.0 mg of levetfracetam

impurity G GRS in mobile phase A and dilute to 100.0 mL

with mobile phase A. Dilute 1.0 mL of the solution to

40.0 mL with mobile phase A.

Reference solution (d) Dissolve 50.0 mg of levetiracetam CRS

in mobile phase A and dilute to 10.0 mL with mobile

phase A, Dilute 1.0 mL of the solution to 50.0 mL with

mobile phase A.

Columin:

—size:1=0.15m, 0 = 4.6 mm;

— stationary phase: base-deactivated end-capped octadecylsilyl
silica gel for chromatography R (5 pm).

Mobile phase:

-— mobile phase A: acetonitrile R1, phosphate buffer solution
pH 5.5 R (5:95 ViV);

— mobile phase B: acewonitrile R1;

- Time Moblle phase A Moblle phase B
(min} (per ceat KF) (per cent V)
0-3 100 1}
‘3-20 100 — 71 0—+29
20 - 25 71 29

Flow rate 0.9 mL/min.
Detection  Spectrophotometer at 205 nm.

Injection 10 pL of test solution (a) and reference

solutions (a), (b) and (c).

Identification of ympurities  Use the chromatogram obtained

with reference solution () to identify the peaks due to

impurities A and E; use the chromatogram obtained with

reference solution (¢} to identify the peak due to impurity C.

Relative retention  With reference to levetiracetam (retenticn

time = about 11 min); impurity C = about 0.5;

impurity A = about 0.7; impurity B = about 0.9.

System suitability Reference solution (a):

— resolution;: minimum 3.5 between the peaks due to
impurity E and levetiracetam.

Calcvlation of percentage contents:

— for impurity C, use the concentration of impurity C in
reference solution (c);

— for impurities other than C, use the concentration of
levetiracetam in reference soluton (b}.

Limits: .

— impurity A: maximum 0.3 per cent;

— fmpurity C: maximum 250 ppm;

— unspecified impurities: for each impurity, maximum
0.05 per cent;

— total: maximum 0.4 per cent;

— reporting threshold: 0.03 per cent, except for impurity C.

Water (2.5.32)
Maximum 0.5 per cent, determined on 0.300 g.

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 modification.
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Injection  Test solution (b) and reference solution {(d).

Calculate the percentage content of CgH | 4N,O; taking into
account the assigned content of levetiraceram CRS.

IMPURITIES

Specified impuritiss A, G, D, G.

Other detectable impurities (the Jollowing substances would, if
present at a sufficient level, be detected by one or other of the tests
in the monograph. They are liniited by the general acceptance
criterion for otherlunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
therefore not necessary to identify these impurities for
demonsiration of compliance. See also 5.10. Conirol of inpurities
in substances for phanmaceutical use) B, E.

N._ _COMH

o IK—CH;,

A. (2RS)-2-(2-oxopyrrolidin-1-y[ybutanoic acid,

o
N
Q J/U\Nﬂz
o
H,C

B. (27)-2-(2-oxopyrrolidin-1-ylybut-2-enamide,

and enantiomer

& N

o OH

C. pyridin-2-ol,

o)
N
?&””’
O H “—Ch,

D. (2R}-2-(2-oxopyrrolidin-1-yD)butanamide ((R)-ctiracetam),
H NH,

CH,

E. {1R)-1-phenylethan-1-amine,

0
N
He N,
H “—CH,

QG. (25)-2-aminobutanamide,
Ph b

Levobunolol Hydrochioride

o
HCH
HO, H
'BulN & _0
CiHasNO,HC 327.9 27912-14-7

Action and use
Beta-zdrenoceptor antagonist.

Preparation
Levobunolol Eye Drops

DEFINITION

Levobunolo! Hydrochloride is {$)-5-(3-tert-butylamino-2-
hydroxypropoxy)-1,2,3,4-tetrahydronaphthalen-1-one
hydrochloride. It contains ot less than 98.5% and not more
than 101.0% of C;7H;5NC3,HCI, calculated with reference
to the dried substance.

CHARACTERISTICS
A white or pinkish white, crystalline powder.
Freely soluble in water; sparingly soluble in echanol (96%).

IDENTIFICATION

A. The infrared absorption spectrum, Appendix IT A, is
concordant with the reference specorum of levobunolol
hydrochtoride (RS 200).

B. Yields the reactions characteristic of chlorides,
Appendix VI.

TESTS

Acidity

PH of a 5% wi/v solution, 4.5 to 6.5, Appendix V L.
Specific optical rotation

In a 3% w/v solution in methanol, —19.0 to —20.0, calculated
with reference to the dried substance, Appendix V F,

Related substances

Carry out the method for liguid chromatography,

Appendix III D, using solutions in the mobile phase
containing (1} 0.10% w/v of the substance being examined,
(2) 0.00050% wiv of the substance being examined, (3)
0.0050% wiv of each of levobunolol hydrochloride BPCRS and
atenolol.

The chromatographic procedure described under Assay may
be used.

For solution (1) allow the chromatography to proceed for

3 times the retention time of the principal peak. The test is
not valid unless, in the chromatogram obtained with solution
(3), the resolution factor between the two principal peaks is at
least 8.

In the chromatogram obtained with solution (1) the area of
any secondary peak is not greater than the area of the
principal peak in the chromatogram obtained with solution
(2) (0.5%) and the sumn of the areas of any secondary peaks is
not greater than twice the area of the principal peak in the
chromatogram obtained with solution (2) (1%).

Loss on drying

When dried over phosphorus pentoxide at 110° at a pressure
not exceeding 2 kPa for 4 hours, loses not more than 0.5%
of its weight. Use 1 g.
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Levocabastine Hydrochloride II-99

ASSAY

Carry out the method for Mquid chromatography,

Appendix IIT D, using solutions in the mobile phase .
containing (1) 0.01% w/v of the substance being examined,
(2) 0.01% wiv of levobunolol hydrochloride BPCRS and (3)
0.0050% wiv of each of levobunolol hydrochloride BPGRS and
atenolol,

The chromatographic procedure may be carried out using
(2) a stainless steel column (25 cm x 3.9 mm) packed with
end-capped octylsily! silica gel for chromatography (10 pm)
(Lichrosorb RP 8 is suitable), (b) a solution prepared by
mixing 53 volumes of 0.005M sodium heptanesulfonate in
methanol with 47 volumes of 0.005M sodfum heptanesulfonare
in water containing 1 mL of 0.5M sulfuric acid as the mobile
phase with a flow rate of 1 mL per minute and (c) a
detection wavelength of 223 nm.

The test is not valid unless in the chromatogram obtained
with solution (3) the resofution factor between the two
principal peaks is at least 8.

Calculate the content of C,7H,5sNQO3,HCI from the declared
content of C,;H,sNO3,HCI in levobunolol

hydrochloride BPCRS.

STORAGE
Levobunolol Hydrochloride should be protected from light.

IMPURITIES

OH

OH

s Lo

A. 5-(3-ten-butylamino-2-hydroxypropoxy)-1,2,3,4-
tetrahydro-1-naphthol

o/\(\ NHBu!
OH

OH

teutin.__.0

B. 1,1'-(1,2,3,4-tetrahydro-1,5-naphthalenedioxy)bis (3-zert-
butylamino}-2-propanol

e

C. meso-5,5"-[(3,3'-tert-butylamino)bis (2-hydroxypropoxy)}
bis-3,4-dihydronaphthalen-1(2 H}-one

& *

Levocabastine Hydrochloride

(Ph. Eur. monograph 1434}

» ¥
oy N

¥ gk

, HCI

Ca6H30CIFN,0, 457.0 79547-78-7

Action and use
Histamine H, receptor antagonist; antthistamine.

Fh Eur

DEFINITION
(35,4R)-1-[¢is-4-Cyano-4-(4-fluorophenyt)cyclohexyl]-3-
methyl-4-phenylpiperidine-4-carboxylic acid hydrochloride.

Content
98.5 per cent to 101.5 per cent (dried substance).

CHARACTERS

Appearance

White or almost white powder.

Solubility

Practically insoluble in water, sparingly soluble in methanol,
slightly soluble in ethanol (96 per cent) and in a 2 g/LL
solution of sodium hydroxide,

IDENTIFICATION

A. Specific optical rotation (see Tests).

B. Infrared absorption spectrophotomeiry (2.2.24).
Comparison levocabastine hydrochloride CRS.

C. Dissolve 50 mg in a mixture of 0.4 mL of ammonia R and
2 mL of water R, Mix, allow to stand for 5 min and filter.
Acidify the filtrate with difute nitric acid R. It gives

reaction (a) of chiorides (2.3.1}.

TESTS

Solution S _
Dissolve 0.250 g in methanol R and dilute to 25.0 mL with
the same gsolvent.

Appearance of solution

Solution § is clear (2.2.1) and not more intensely cofoured
than reference solution Y, (2.2.2, Method II).

. Specific optical rotation (2.2.7)

—106 10 —102 (dried substance), determined on solution S.

Related substances

Liquid chromatography (2.2,29). Cary out the test protected

Srom light.

Test solution  Dissolve 50 mg of the substance to be

examined in methans! R and dilute to 10.0 mL with the same

solvent.

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

levocabastine for system suitabifity 1 CRS (containing

impurities A, B, E, ] and K) in 1 mL of methanol R.

Reference sofurion (B) Dilute 1,0 mL of the test solution to

20.0 mL with methanol R. Dilute 1.0 mL of this solution to

10.0 mL with methano! R.

Column:

—size: 1=0.10m, @ = 2,1 mm;

— stationary phase: end-capped ethylene-bridged phenylsiyl silica
gel for chromatography (hybrid material) R (1.7 pm);

— temperature; 60 °C,
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Mobile phase:

— mobile phase A: 17 g/L solution of tetrabutylanumonium
hydrogen sulfate R,

— mobile phase B: acetonitmle R1;

Mobile phase:

— niobile phase A: 17 g/L solution of tetrabusylammonium
hydrogen sulfate R;

— mobie phase B: acetonitrile Ri;

Time Moblle phase A Moblle phase B Time Mobile phase A Mobllc phase B
(min) (per cent /1) - (per cent BV) (min) (per cent ¥/} {per cent W)
0-05 95 5 0-05 20 10
0.5-35 95 - 90 510 0.5 - 155 90 - BQ 10— 20
3.5-6.0 90 - 85 1015 15.5 - 20.5 80 — 50 20 - 50
6.0-11.0 85 - 70 15 - 30
11.0- 145 70 - 20 30 -» BO Flow rate 0.30 mL/min.
145-155 2 8 Detection  Spectrophotometer at 214 nm.

Flow rate  0.45 mL/min.

Detection  Spectrophotometer at 214 nm.

Injection 2.0 uL.

Identification of impurities  Use the chromatogram supplied

-with levocabastine for system suitability 1 CRS and the
chromatogram obtained with reference solution (a) to

identify the peaks due to impurities A, B, E, J and K.

Relative retention  'With reference to levocabastine (retention

time = about 6.5 min): impurity A = about 0.85;

impurity J = about .86; impurity B = about 0.90;

impurity E = about 0.94; impurity K = about 1.07,

System sustabilitcy Reference solution (a):

— peak-to-valley ratio: minimum 2.9, where H, = height
above the baseline of the peak due to impurity K and
H, = height above the basefine of the lowest point of the
curve separating this peak from the peak due to
levocabastine; minimum 5.0, where H, = height above the
baseline of the peak due to impurity J and H,, = height
above the baseline of the lowest point of the curve
scparating this peak from the peak due to impurity A.

Caleulation of percentage contents:

— for each impurity, use the concentration of levocabastine
hydrochloride in reference solution (b).

Limits:

— impurity E: maximum 0.4 per cent;

— impurity A: maximum 0.2 per cent;

— impurity B: maximum 0.15 per cent;

— unspecified impurities; for each impurity, maximum
0.10 per cent;

— total: maximum 0.6 per cent;

— reporting threshold. 0.05 per cent.

Impurity C

Liquid chromatography (2.2.29). Carry out the test protected

Jrom light.

Test solurion  Dissolve 50 mg of the substance to be

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

solvent. .

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

levocabastine for system suftability 2 CRS (containing

impurity C) in 1 mL of methanol R,

Reference solurion (3 Dilute 1,0 mL of the test solution to

20.0 mL with methanol R. Dilute 1.0 mL of this solution to

10.0 mL with metharol R.

Column.

—size: [=0.15m, @ = 2.1 mm;

— stationary phase: end-capped octadecylsityl silica gel for
chromatography comparible with 100 per cent aqueous mobile
phases R (1.8 pm);

— temperature; 35 °C.

Injection 2.0 pL.

Identification of impurities Use the chromatogram supplied

with levocabastine for system suitabiliy 2 CRS and the

chromatogram obtained with reference solution (a) to

identify the peak due to impurity C.

Relative retention  With reference to levocabastine (retention

time = about 16 min): impurity C = about 0.98.

System suitability Reference solution (a):

— peak-to-valley ratio: minimum 10.0, where H, = height
above the baseline of the peak due to impurity C and
H, = height above the baseline of the lowest point of the
curve separating this peak from the peak due to
levocabastine.

Caleulation of percentage content;

— for impurity C, use the concentration of levocabastine
hydrochloride in reference solution (b).

Linut:

— impunity G: maximum 0,3 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,

Sulfated ash (2.4.14)

Maximum 0.1 per cent, determined on 1.0 g in a platinum

crucible.

ASSAY

Dissolve 0.175 g in 50 mL of ethanol (95 per cent) R,
previously neutralised to phenol red solution R, and add

5.0 mL of ewater R. Carry out a potentiometric titration
(2.2.200, using 0.1 M sodium hydroxide. Read the volume at
the 2™ point of inflexion.

1 mL of 0.1 M sodium hydroxide is equivalent to 22.85 mg of
CagH3oCIFN,O,.

STORAGE
Protected from light.

IMPURITIES

Specified impurities A, B, G, E.

Other detectable impunities (the followig substances would, if
present at a sufficient level, be detected by one or other of the tesis
in the monograph. They are limited by the general acceptance
criterion for otherlunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
therefore not necessary to identify these impurities for
demonstration of compliance. See also 5.10, Control of impurities
in substances for pharmaceutical use) D, F, G, H, 1, }, K, L.
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Levocarnitine II-101

NC

A. (35,4R)-1-(cis-4-cyano-4-phenylcyclohexyl)-3-methyl-d-
phenylpiperidine-4-carboxylic acd, '

H CH;

_.COH

B. (35,4R)-1-[cis-4-cyano-4-(2-fluorophenyl)cyclohexyl]-3-
methyl-4-phenylpiperidine-4-carboxylic acid,

H CH,

.COH
/© )
Q "
A
NG

C. (3S,4R)-1-[cis-4-cyano-4-(3-Ruorophenylcyclohexyl] -3-
methyl-4-phenylpiperidine-4-carboxylic acid,

D. 1-[cis-4-cyano-4-(4-fluorophenyl)cyclohexyl)-4-
phenylpiperidine-4-carboxylic acid,

H CHy
. ,.COH

E. (35,4R)-1-[trans-4-cyano-4-(4-fluorophenyl)cyclohexyl}-3-
methyl-4-phenylpiperidine-4-carboxylic acid,

H CH,
_.COH

5

F. (35,4R)-3-methyl-4-phenylpiperidine-4-carboxytic acid,

H CH;
A .COH

G. (35,4R)-1-[¢is-4-carbamoyl-4-(4-fluorophenyl}cyclohexyl]-
3-methyl-4-phenylpiperidine-4-carboxyiic acid,

F
\Ogo
NC

H. 1-(4-flucrophenyl)-4-oxocyclohexanecarbonitrile,

1. (38,45)-1-[cis-4-cyano-4-(4-fluorophenyl)cyclohexyl]-3-
methyl4-phenylpiperidine-4-carboxylic acid,

H CH,
A ..COH

F
N
Q "
NC OH

J. (3S5,4R)-1-[cis-4-cyano-4-(4-fluorophenyl)cyclohexyl}-4-(3-
hydroxyphenyl)-3-methylpiperidine-4-carboxylic acid,

CH,

=
I

.
NS =
LT
NC

K. 1-[¢is-4-cyano-4-(4-fluorophenyl)cyclohexyl]-3-methyl-4-
phenylpyridinium,

H CHy
A ..COH

L. (3S,4R)-1-{cis-4-cyano-4-(4-fluorophenyl)cyclohexyi]-3-
methyl-4-phenylpiperidine-4-carboxylic acid 1-oxide.

mEs
agu N g

Levocarnitine o

* ¥
(Ph. Bur. monograph 1339) *

HiC ,
Hc N /\(\ co,
CHyH OH

C;H,sNO,4 161.2 541-15-1
Action and use
Carnitine substitute.
Ph Eur
DEFINIFION
(3R)-3-Hydroxy-4-(trimethylazaniumyl)butanoate.
Content
98.0 per cent to 102.0 per cent (anhydrous substance).
CHARACTERS ’
Appearance

White or almost white, crystalline powder or colourless
crystals, hygroscopic.

Solubility

Freely soluble in water, soluble in warm ethanol

(96 per cent), practically insoluble in acetone.
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IDENTIFICATION

First identification: A, B.

Second ideniification: A, C.

A. Specific optical rotation (see Tests).

B. Infrared absorption spectrophotometry (2.2.24).
Preparaiion Discs, prepared using substance previously dried
in vacuo at 50 °C for 5 h.

Comparison levocarnitine GRS.

C. To 1 mL of solution S (see Tests} add 9 mL of water R,
10 mL of dilute sulfuric acid R and 30 mL of ammonium
reineckate solution R. A pink precipitate is formed. Allow to
stand for 30 min. Filter and wash with water R, with ethanol
(96 per ceny) R and then with acetone R and dry at 80 °C.
The precipitate melts (2.2, 14) at 147 °C to 150 °C.

TESTS

Solution S

Dissolve 5.00 g in carbon dioxide-free water R prepared from
distilled warer R and dilute to 50.0 mL. with the same solvent.

Appearance of solution
Solution S is clear (2.2.1) and colourless (2.2,2, Method II).

pH (2.2.3)

6.5 to 8.5.

Dilute 10 mL of solution S to 20 ml. with carbon dioxide-free

water R.

Specific optical rotation (2.2.7)

—32.0 10 —29.0 (anhydrous substance), determined on

solution S at 25 °C.

Related substances .

Liquid chromatography (2.2.29).

Test sofution  Dissolve 0.100 g of the substance to be

examined in the mobile phase and dilute to 20.0 mL with

the mobile phase.

Reference sohution (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 solution (8) Dissolve 12.5 mg of levocarnitine

impurity A CRS in water R and dilute to 50.0 mL with the

same solvent. Dilute 2.0 mL of the solution to 20.0 mL with

the mobile phase.

Reference solution (¢} Dissolve 50 mg of the substance to be

examined in 10 mL of reference solution (b).

Column:

—saze: 1=030m, O = 3.9 mm;

— stationary phase: aminopropyisityl silica gel for
chromatography R (10 pm);

— temperature: 30 °C,

Mobile phase  Mix 35 volumes of a 6.81 g/L. solution of

potassiym diftydrogen phosphate R previously adjusted to

pH 4.7 with dilute sodium hydroxide solution R, and

65 volumes of acetonitrife R1.

Flow rate 1 mL/min.

Detection  Spectrophotometer at 205 nm.

Injection 25 plL., :

Run time  Twice the retention time of levocarnitine.

Identification of impurities Use the chromatogram obtained

with reference solution (b) to idendfy the peak due to

impurity A.

Relattve retention  With reference to levocarnitine (retention

time = about 10 min): impurity A = about 1.1.

System suitability Reference solution (c):

— resolution: minimum 1.5 between the peaks due to
levocarnitine and impurity A.

Limits:

— impurity A: not more than 0.6 times the area of the
principal peak in the chromatogram obtained with
reference solution (b} (0.3 per cent);

— unspecified impunities: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solution (a) (0,10 per cent);

— wral (excluding impurity A): not more than 5 rimes the
area of the principal peak in the chromatogram obtained
with reference solution (&) (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).

Chlorides (2.4.4

Maximum 200 ppm.

Dilute 2.5 mL of solution S to 15 mL with waier R.

Sulfates (2.4.13)

Maximum 300 ppm.

Dilute 5 mL of solution 8 to 15 mL with distilled water R.

Water (2.5.12)
Maximum 1.0 per cent, determ'ined on 2.00 g.

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

ASSAY

Dissolve 0.125 g in a mixture of 3 volumes of anhvdrous
formic acid R and 50 volumes 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 16.12 mg

of C7H ]5N03.

STORAGE

In an airtight container.

IMPURITIES

Specified impurities  A.

Other derectable impurities (the following substances would, if
present at a sufficient level, be detected by one or other of the tesis
inn the monograph. They are limited by the general acceptance
criterion for otherlunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034), It &s
therefore not necessary to identify these impurities for
demonstration of compliance. See also 5.10. Contyol of impurities
in substances for pharmaceutical use) B, C, D.

Hac—‘lg/\/\CO{ and (Z)-lsomer
CHy
;
A. (2EZ)-4-(trimethylazaniumyl)but-2-enoate,
HC CHs

HO.C, COH and enantiomer
HyC-- ““H

B. (LRS,35R)-1,2,2-trimethylcyclopentane-1,3-dicarboxylic
acid (camphoric acid),
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Hac‘ .
HyC— rld )
CHyH OH o

NH,

C. (2R)-4-amino-2-hydroxy-N, N, N-trimethyl-4-oxobutan-1-
aminium {camitinamide),

e,

ME
H:\C—r;l/\/\“/ ? and (Zylsomer

GHj; 0

D. (2EZ)-4-amino-N, N, N-trimethyl-4-oxobut-2-en-1-
aminium.

Ph fr

oW g
Levodopa o
* *

* 4 W

(Ph. Eur. monograph 0038) *
co
HO
OH

CoH, NO, 197.2 59-92-7

Actlon and use
Dopamine precursor; treatment of Parkinson’s disease,

Preparations .

Co-beneldopa Capsules

Co-beneldopa Dispersible Tablets _

Co-beneldopa Prolonged-release Capsules

Co-careldopa Tablets

When L-dopa is prescribed or demanded, Levodopa shall be
dispensed or supplied.

PhEr

DEFINITION
{25)-2-Amino-3-(3,4-dihydroxyphenyl)propanoic acid.
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, practically insoluble in ethanol

(96 per cent). It is freely sofuble in ! M hydrochloric acid and
sparingly soluble in 0.1 M hydrochloric acid.

IDENTIFICATION
Infrared absorption spectrophotometry (2.2.24).

Comparison levodopa CRS.

TESTS

Appearance of solution

The solution is not more intensely coloured than reference
solution BY (2.2.2, Method II). '

Dissolve 1.0 g in a 103 g/L soludon of Jydrochleric acid R and
dilute to 25 mL with the same solution.

pH (2.2.3)

4.5 1o 7.0.

Shake 0.10 g with 10 mL of carbon dioxide-free water R for

15 min.

Related substances

Liquid chromatography (2.2.29). Use freshiy prepared solutions.
Sofution A 10.3 g/L solution of hydrochloric acid R.

Test solution  Dissolve 0.100 g of the substance to be
examined in solution A and dilute to 25 mL with solution A.

Reference solution (@) Dilute 1.0 mL of the test solution to
50.0 mL with solution A. Dilute 5.0 mL of this solution to
100.0 mL with solution A.
Reference solurion (b} Dissolve 8 mg of gyrosine R
(impurity B) and 4 mg of 3-methoxy-L-tyrosine R (L-isomer of
impurity C) in 2 mL of the test solution and dilute to 50 mL.
with solution A. Dilute 5 mL of this solution to 100 mL with
solution A.
Column:
—size: =025 m, @ = 4.6 mm;
— stationary phase: spherical di-isoburyloctadecylsibyl silica gel
Jor chromatography R (5 ym) with a pore size of 8 nm.
Mobile phase: ‘
— mobile phase A: 0.1 M phosphate buffer solution
pH 3.0 R;
— mobsle phase B: methanol R, 0.1 M phosphate buffer
soludon pH 3.0 R (18:85 ViP);

Time Mobile phase A Moblte phase B
(min) (per cent V1) (per cent V1)
0-18 90 10
1822 90 -0 10 > 100
22-35 0 100

Flow rate 1 mL/min.

Detecion  Specwrophotometer at 280 nm.

Injection 20 pL..

Identification of impurities Use the chromatogram obtained
with reference solution (b) to identify the peaks due to
impurides B and C,

Relative retention ' With reference to levodopa (retention
time = about 6 min): impurity A = about 0.7;

impurity B = about 2; impurity C = about 3.5.

© Swstem suitabilicy Reference solution (b):

— tresofution; minimum 10 between the peaks due to
levodopa and impurity B.

Limits:

— correction factor. for the calculation of content, multiply the
peak area of impurity B by 2.2;

. — impurity B: not more than 5 times the arca of the

principal peak in the chromatogram obtained with
reference solution (a) (0.5 per cent);

— impurity G: not more than twice the area of the principal
peak in the chromatogram obtained with reference
soluton (a) (0.2 per cent);

— impurity A: not more than the area of the principal peak
in the chromatogram obtained with reference solution (a)
(0.1 per cent); '

— unspecified impurinies: 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 10 times the area of the priricipal
peak in the chromatogram obtained with reference
solution (a) (1.0 per cent);

— disregard limit: 0.3 times the area of the principal peak in
the chromatogram obtained with reference solution (a)
(0.03 per cent).
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Enantiomeric purity

Liquid chromatography (2.2.29). Use freshly prepared solutions.

Test solution  Dissolve 25 mg of the substance to be
examined in the mobile phase and dilute to 25 mL with the
mobile phase.

Reference solution (@) Dilute 5.0 mL of the test solution to

20.0 mL with the mobile phase. Dilute 1.0 mL of this

soluton to 50.0 mL with the mobile phase.

Reference solution () Dissolve 10 mg of b-dopa R

{impurity D} in 10 mL of the test solution. Dilute 1 mL of

this solution to 100 mL with the mobile phase.

Columm:

— size: 1= 0.15m, @ = 3.9 mm;

— stationary phase: spherical end-capped octadecylsityl silica gel
Jor chromatography R (5 pm).

Mobile phase  Dissolve separately 200 mg of copper acetate R

and 387 mg of N,N-dimethyl-r-phenylalanine R in 250 mL of

water K; mix the 2 solutions and adjust immediately to

pH 4.0 with aceiic acid R; add 50 mL of methane! R and

dilute to 1000 mL with water R; mix and filter.

Flow rate 1 mL/min.

Detection  Spectrophotometer at 280 nm.

Injecrion 20 ul..

Run time Twice the retention time of levodopa.

Relative retention  With reference to levodopa (retention

time = about 7 min): impurity D = about 0.4.

System suitability Reference solution (b):

— resolution: minimum 5 between the peaks due to
impurity D and levodopa.

Limit:

" — impurity D: not more than the area of the principal peak
in the chromatogram obtained with reference solution (a)
(0.5 per cent).

Loss on drylng (2.2.32)

Maximum 1.0 per cent, determined on 0.500 g by drying in

an oven at 105 °C.

Sulfated ash (2.4.19)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.150 g, heating if necessary, in 5 mL of anhydrous
Jormic actd R, Add 50 mL of anhydrous acetic acid R. Titrate
with 0.1 M perchloric acid, determining the end-point
potentiometricatly (2.2.20).

1 mL of 0.1 M perchloric acid is equivalent to 19.72 mg of

- CoH; ) NO,.

STORAGE
Protected from light.
IMPURITIES
Specified impurities A, B, G, D,

oH

COH
H N,
HO
OH

A_ (25)-2-amino-3-(2,4,5-trihydroxyphenyi)propanoic acid,

HO

B. (28)-2-amino-3-(4-hydroxyphenyl}propanoic acid
(tyrosine),

COH

HzN' H and enantiomer

HO
' OCH,

C. (2RS)-2-amino-3-(4-hydroxy-3-methoxyphenyl) propanoic
acid (3-methoxy-DL-tyrosine),

CO.H
H:N H
HO

OH

D. (2R)-2-amino-3-(3,4-dihydroxyphenyl)propanoic acid {D-
dopa). ‘
PhEwr

[ Bl

Levodropropizine
(Ph. Eur. monograph 1535}

N o

N\)HOH
g}

C13HzeN;0; 236.3

*+ % %
*

K gk

99291-25-5

Action and use
Cough suppressant.

FhEwr
DEFINITION
(25)-3-(4-Phenylpiperazin-1-yl)propane-1,2-diol.
Content

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

Appearance
White or almost white powder.

Solubility

Slightly soluble in water, freely soluble in ditute acetic acid
and in methanol, slightly soluble in ethanol (96 per cent).
IDENTIFICATION

Carry out either tests A, B or tests B, C.

A. Specific optical rotation (2.2.7): —33.5 to —30.0 (dried
substance).

Dissolve 1.50 g in a 21 g/L solution of kydrachloric acid R and
dilute to 50.0 mL with the same acid.

B. Infrared abserption spectrophotometry (2.2.24).
Comparison  levodropropizine CRS.

C. Enantiomeric purity (see Tests).

TESTS

pH (2.2.3)

9.2 10 10.2.
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Suspend 2.5 g in carbon dioxide-free water R, heat to dissolve,
cool to room temperature and dilute to 100 ml, with the
same solvent.

Related substances

Liquid chromatography (2.2.29).

Test solution  Dissolve 25.0 mg of the substance to be

examined in the mobile phase and dilute to 50.0 mL with

the mobile phase.

Reference solution (@) Dissolve 25.0 mg of levodropropizine

impurity B GRS in methano! R and dilute to 100.0 mL with

the same solvent. Dilute 1.0 mL of this solution to 100.0 mL

with the mobile phase,

Reference solution (3} Mix 1 mL of the test solution with

1 mL of reference soluton (a).

Cohonn:

— size: 1= 0.15m, @ = 4,6 mm;

— stationary phase: end-capped extra-dense bonded octadecylsiiyl
silica gel for chromatography R (5 pm).

Mobile phase Mix 12 voluies of methano! R and 88 volumes

of a 6.81 g/L. solution of potassium dilrwdrogen phosphate R

previously adjusted to pH 3.0 with phospheric acid R.

Filow rate 1.5 mL/min.

Detection  Spectrophotometer at 254 nm.

Injection 20 pL.

Run time Twice the retention ime of levodropropizine.

Identification of impurities Use the chromatogram obtained

with reference solution (a) to identify the peak due to

impuricy B.

Relative retention  With: reference to levodropropizine

(retention time = about 7 min}: impurity B = about 1.2,

System sustability Reference solution (b):

— resofution: minimum 2.0 between the peaks due to
levodropropizine and impurity B.

Limits:

— impurity B: not more than the area of the corresponding
peak in the chromatogram obtained with reference
solution (a) (0.5 per cent);

— unspecified impunities: for each impurity, not more than
0.2 times the area of the peak duc to impurity B in the
chromatogram obtained with reference solution (a)

(0.10 per cent);

— total: not more than 1.2 times the area of the peak due to
impurity B in the chromatogram obtained with reference
solution (a) (0.6 per cent);

— disregard limit; 0.1 times the area of the peak due to
impurity B in the chromatogram obtained with reference
solution (a) (0.05 per cent).

Impurity C

Liquid chromatography (2.2.29). Prepare the solutions

immediately before use. Use vials sealed with a crimp-top to

prevent evaporation of the solvent.

Test solution Dissolve 50 mg of sodium

disthyldithiocarbamate R and 1.0 g of the substance to be

examined in methanol R and dilute to 5.0 mL with the same
solvent. Heat at 60 °C for 20 min and then cool to room
temperature. Add 5 mL of water R and 0.5 mL of phosphoric

acd R, Extract with 5 mL of methylene chloride R.

Reference solution (a) Dissolve 0.100 g of levodropropizine

impurity C GRS in methanol R and dilute to 50.0 mL with the

same solvent. Dilute 1.0 mL of the solution to 20.0 mL with
methanol R. Dilute 1.0 mL of this solution to 100.0 mL with

methanol R.

Reference solution (b)) Dissolve 50 mg of sodium

diethyldithiocarbamate R in reference solution (a) and dilute to

5.0 mL with reference solution (a). Heat at 60 °C for 20 min

and then cool to room temperature. Add 5 mL of water R

and 0.5 mL of phosphoric acid R, Extract with 5 mL of

methylene chloride R.

Reference solution (¢} Dissolve 50 mg of sodium

diethyldithiocarbamate R and 1.0 g of the substance to be

examined in reference solution (a) and dilute to 5.0 mL with

reference solution (a). Heat at 60 *C for 20 min and then

cool to room temperature. Add 5 mL of water R and 0.5 mL

of phosphoric acid R, Extract with 5 mL of methylene

chloride R.

Blark solution Dissolve 50 mg of sodium

disthyldithiocarbamate R in methano! R and dilute to 5.0 mL

with the same solvent. Heat at 60 °C for 20 min and then

cool to room temperature. Add 5 mL of water R and 0.5 mL.

of phosphoric acid R. Extract with 5 mL of methylene

chioride R.

Colummn:

—size: 1= 025 m, @ = 4.6 mm;

— statfonary phase: aminopropylsilyl silica gel for
¢hromatography R (5 nm).

Mobile phase  methanol R, tetrahydrofuran R, heptane R

(15:15:70 ViV/V).

Flow rate 1 mL/min.

Detecion  Spectrophotometer at 278 nm.

Injection 20 pL. of the blank solution, the test solution and

reference solutions (b) and (c).

Run time 3 times the retention time of impurity C.

Identification of impurities  Use the chromatogram obtained

with reference solution (b) to identify the peak due to

impurity C,

Retention time  Impurity C = about 8 min.

System suitability Reference solution (b):

— signal-to-notse rario: minimumn 50 for the peak due to
impurity C.

Calculate the content of impurity C in parts per million using

the following expression:

A

— x5
B—-A
A = area of the peak due to impurity C in the chromatogram
obtained with the test soludon;
B = area of the peak due to impusity C in the chromatogram
obtained with reference solution (c).
Limit,

— impurity C: maximum 5 ppm.

Enantiomeric purity

Liquid chromatography (2.2.29).

Solvent mixture  anhydrous ethanol R, hexane R (40:60 V/V).
Test solution  Dissolve 10.0 mg of the substance to be
examined in 10.0 mL of the solvent mixture. Difute 1.0 mL
of this solution to 5.0 mL with the sclvent mixture,
Reference solution (a) Dissolve 10 mg of levodropropizine CRS
in 10.0 mL of the solvent mixture. Dilute 1.0 mL of this
solution to 50.0 mL, with the solvent mixture.

Reference solution (8) Dissolve 10.0 mg of levodropropizine
impurity 4 CRS in 10 mL of the solvent mixture, Dilute

1 mL of this solution to 50 mL with the solvent mixture.
Reference solution (¢} Dilute 1,0 mL of reference solution (b}
to 50.0 mL with the solvent mixture.
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Reference solution (@) Dilute 0.5 mL of reference

solution (b) to 25 mL with reference solution {(a).

Column:

— size: 1 =0.25 m, @ = 4.6 mm;

— stationary phase: cellulose derivative of silica gel for chiral
separarion R (10 pmy).

Mobile phase  diethylamine R, anhydrous ethanol R, hexane R

(0.2:5:95 VIVIV).

Flow rare 0.8 mL/min,

Detection  Spectrophotometer at 254 nm.

Injection 20 pL of the test solution and reference

solutons (a), (c) and (d).

Identification of impunitis Use the chromatogram obtained

with reference solution (¢} to identify the peak due to

impurity A.

Relative retention  With reference to levodropropizine

(retenton time = about 28 min): impurity A = about 0.9.

System suitability:

— retention times: the retention times of the principal peaks in
the chromatograms obtained with the test solution and
reference solution (a) are similar;

— resolution: minimum 1.3 between the peaks due to
impurity A and levodropropizine in the chromatogram
obtained with reference solution (d).

Limit:

— imptirity A: not more than the area of the corresponding

_ peak in the chromatogram obtained with reference
solution (c) (2 per cent).

Loss on drying (2.2,32)

Maximum 1.0 per cent, détermined on 0.500 g by drying in

vacuo at 60 °C at a pressure of 0.15-0.25 kPa for 4 h.

Sulfated ash (2.4.14)

Maximum 0.2 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.100 g in 50 mL of anlydrous acetic acid R. Carry
out a potentiometric titration (2.2.20), using 0. M perchloric
acid. Read the volume added at the 2™ point of inflexion.

1 mL of 0.1 M perchloric acid is equivalent to 1.82 mg of
Ci3Hz0N203.

STORAGE

Protected from light.

IMPURITIES
Specified impunrities A, B, C.

" oH

(\N/\'(\
N\) H OH
O/

A. (2R)-3-(4-phenylpiperazin-1-yl)propane-1,2-diol
(dexrodropropizine),

B. I-phenylpiperazine,

M\OH and enanbiomer

(o] H

C. [(2RS8)-oxiran-2-yl]methanol (glycidol).

FPh Ewr
- a *w
Levofloxacin Hemihydrate N
" x
(Ph. Eur. monograph 2598) ik
HiC H
‘N/\l o/\(--crt,
l\/N N l 11, HO
F CO.H
Q
CiHoFN,O i H,0 3704 138199-71-0

Action and use
Fluoroquinolone antibactenal.

Ph Bz

DEFINITION
(35)-9-Fluoro-3-methyl-10-(4-methylpiperazin- 1-yl)-7-oxo-
2,3-dihydro-7H-pyrido[1,2,3-d¢] [1,4)benzoxazine-6-
carboxylic acid hemihydrate.

Content
98.0 per cent to 101.0 per cent (anhydrous substance).

CHARACTERS

Appearance

Light yellowish-white or light yellow, crystalline powder. .
Solubility

Sparingly soluble in water, freely soluble in acetic acid,
sparingly soluble in methanol, slightly soluble in anhydrous
ethanol.

IDENTIFICATION

A. Infrared absorption spectrophotometry (2.2.24).
Comparison  levofloxacint henhydrate CRS.

B. Examine the chromatograms obtained in the test for
related substances. o

Results  'The principal peak in the chromatogram obtained
with the test solution is similar in retention time to the
principal peak in the chromatogram obtained with reference
solution (b),

TESTS

Appearance of solution

The solution is clear (2,2, ) and not more intensely coloured
than reference solution GY; (2.2.2, Method II).

Dissolve 0.100 g in water R and dilute to 10 mL with the
same solvent.

Related substances

Liquid chromatography (2.2.29).

Buffer sofution  Solution containing 1.25 g/L of copper sulfare
pentahydrate R, 1.3 g/L of isoleucine R and 8.5 g/L. of
ammonium acetate R in water for chromatography R.

Test soluvion  Dissolve 50.0 mg of the substance to be
exarnined in the mobile phase and dilute to 50.0 mL with
the mobile phase,
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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.
Ruference solution (b)) Dissolve the contents of a vial of
levofloxacin for system suitability CRS {containing
impurities A, B and G) in 1 mL of the mobile phase.
Column:
—size: 1=0.25 m, @ = 4.6 am;
— stationary phase: base-deactivated end-capped octadecylsilyl
silica gel for chromatography R (5 pm);
— temperature; 45 °C.
Mobile phase  methanol R, buffer solution (30:70 V/V).
Flow rate 0.8 mL/min.
Detection  Spectrophotometer at 360 nm.
Injection 25 pl..
Run time 3 times the retention time of levofloxacin.
Hdentification of impurities Use the chromatogram supplied
with levofloxacin for system suitabiliy CRS and the
chromatogram obtained with reference solution (b) to
identify the peaks due to impurities A, B and G.
Relative retention  'With reference to levofloxacin (retention
time = about 20 min): impurity B = abour 0.50;
impurity G = about (,56; impurity A = about 1.22,
Svstem suitability Reference soluton (b):
— resolution: minimum 1.5 between the peaks due to
impurities B and G.
Caleulation of percentage contents:
— correction factor: muldply the peak area of impurity B
by 1.3; .
— for each impurity, use the concentration of levofloxacin
hemihydrate in reference solution {a).
Lintits:
— impurity A: maximum 0.5 per cent;
— impuriry B: maximum 0.15 per cent;
— unspecified impurities: for each impurity, maximum
0.10 per cent;
— rora: maximum 0.6 per cent;
— reporting threshold: 0.05 per cent.
Impurity F
Liquid chromatography (2.2.29) as described in the test for
related substances with the following modifications.
Test solution  Dissolve 50.0 mg of the substance to be
examined in the mobile phase and dilute to 50.0 mL with
the mobile phase.
Reference solurion (@) Dissolve 5.0 mg of levofloxacin
impurity F CRS in the mobile phase and dilute to 100.0 mL
with the mobile phase.
Reference solution () Dilute 1.0 mL of reference solution (a)
to 25.0 mL with the mobile phase.
Reference solution (¢) Dilute 4 mL of reference solution (a)-
to 10 mL with the mobile phase. Dilute 1 mL of this
soluticn to 10 mL with the test sofution.
Mobile phase  methanol R, buffer solution (50:50 V/V).
Detection  Spectrophotometer at 320 nm.
Injection 'Test solution and reference solutions (b) and (c).
Identification of impurities Use the chromatogram obtained
with reference solution (b) to identify the peak due to
impurity B,
Relaiive retention  With reference to levofloxacin (retention
time = about 6 min): impurity F = about 1.8.

Systent suitability Reference soludon (c):

— resolution: minimum 5.0 between the peaks due to
levofloxacin and impurity F.

Caleulation of percentage content:

— for impurity F, use the concentration of impurity F in
reference solution (b).

Limir:

— impurity F: maximum 0.2 per cent.

Water (2.5.12)

2.0 per cent to 3.0 per cent, determined on 0.500 g using a

mixture of equal volumes of formamide R and methanol R as

solvent.

Sulfated ash (2.4.149

Maximum 0.1 per cent, determined on 1.0 g in a plainum

crucible,

ASSAY

Dissolve 0.300 g in 100 mL of anhydrous acenic acid R.
Titrate with 0.1 M perchloric actd, determining the end-point
potentiomerically (2,2.20).

1 mL of 0.1 M perchloric acid is equivalent to 36.14 mg of
C1H20FN30,.

STORAGE

Protected from light.

IMPURITIES

Specified impurities A, B, F.

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 acceptanice
criterion for otherlunspecified impurities andlor by the general
monograph Substances for phanmaceutical use (2034). It is
therefore not necessary 1o identify these impunties for
demonstrarion of compliance. See also 5.10. Control of impurities
in substances for pharmaceuticel use) C, D, E, G, H, L.

sy o C':
Q
|

F CO.H
o

A. (3R)-9-fluoro-3-methyl-10-(4-methylpiperazin-I-yl}-7-oxo-
2,3-dihydro-7H-pyrido[1,2,3-de] [1,4]benzoxazine-6-
carboxylic acid (¢enantdomer of levofloxaciny,

H

K/N o/\'!:'--lcm

F CO.H
o

B. (35)-9-fluoro-3-methyl-7-oxo-10-(piperazin-1-yl)-2,3-

dihydro-7 H-pyrido[1,2,3-d¢] [1,4] benzoxazine-6-carboxylic
acid,
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C. 4-[(385)-6-carboxy-9-fiuoro-3-methyl-7-0x0-2,3-dihydro-
7H-pyrido[1,2,3-d¢][1,4]benzoxazin-10-yl}-1-
methylpiperazine 1-oxide,

H:’C‘N/\

D. (38)-3-methyl-10-(4-methylpiperazin-1-yl)-7-0x0-2,3-
dihydro-7 H-pyrido(1,2,3-de] {1,4}benzoxazine-6-carboxylic
acid,

HiyC .
kA N/\

E. (35)-9-fluoro-3-methyl-10-(4-methylpiperazin-1-yl)-2,3-
dihydro-7H-pyrido[1,2,3-d¢][1,4]benzoxazin-7-one,

H
o/\{- -CH,
N

F COH
0

F

F. (35)-9,10-difluoro-3-methyl-7-0x0-2,3-dihydro-7H-pyrido
[1,2,3-de][1,4]benzoxazine-6-carboxylic acid,

H

o - CHy -
HiC. /\/H /YN
H |
F coH
o]

QG. (38)-9-fluoro-3-methyl-10-[[2-(methylamino}
ethyl}amino]-7-oxo-2,3-dihydro-7H-pyrido[1,2,3-de]
[1,4]benzoxazine-6-carboxylic acid,

H

HiC
N /\ 0/\{---CH3
N N

CH,
O ©
H. ethyl (35)-9-fluoro-3-methyl- 10-(4-methylpiperazin-1-yl)-

7-0x0-2,3-dihydro-7 H-pyrido[1,2,3-d¢] {1,4]benzoxazine-6-
carboxylate,

A
HC

L. (35)-10-fluoro-3-methyl-9-(4-methylpiperazin-1-yl)-7-oxo-
2,3-dihydro-7H-pyridof1,2,3-d¢] [1,4)benzoxazine-6-
carboxylic acid.

PhEwr
Rl
Levomenthol o
. * ***
(Ph. Eur. monograph 0619}
OH (I::l;,
H-.,
s
HsC ;l
CoHzO 156.3 2216-51-5
Action and use
Decongestant.
Preparadons

Levomenthol Cream
Menihol and Benzoin Inhalation

PhEx

DEFINITION
(1R,28,5R)-5-Methyl-2-(1-methylethyl)cyclohexanol.
CHARACTERS

Appearance

Prismatic or acicular, colourless, shiny crystals.

Solubility

Practically insoluble in water, very soluble in ethanol

(96 per cent) and in light perroleum, freely soluble in fatty
oils and in liquid paraffin, very slightly soluble in glycerol.
mp

About 43 °C,

IDENTIFICATION

First identification: A, C.

Second identification: B, D.

A. Specific optical rotation {see Tests).

B. Thin-layer chromatography (2.2.27).

Test solution  Dissolve 25 mg of the substance to be
examined in methanol R and ditute to 5 mL with the same
solvent.

Reference solution  Dissolve 25 mg of menthol CRS in
methanol R and dilute to 5 mL with the same solvent.

Plate  TLGC silica gel G plate R.

Mobile phase  ethyl acetate R, toluene R (5:95 ViV).
Application 2 yL.

Development  Over a path of 15 cm.

Drying  In air, until the solvents have evaporated.

Detection  Spray with anisaldehyde solution R and heat at
100-105 °C for 5-10 min.
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Resulis  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 the
reference solution,

C. Examine the chromatograms obtained in the test for
refated substances.

Results  The principat peak in the chromatogram obtained
with test solution (b} is similar in position and approximate
dimensions to the principal peak in the chromatogram
obtained with reference solution ().

D. Dissolve 0.20 g in 0.5 mL of ankydrous pyridine R.

Add 3 mL of a 150 g/L solution of dinitrobenzoyl chloride R in
ankydrous pyridine R, Heat on & water-bath for 10 min.
Add 7.0 mL of water R in small quantties with stirring and
allow to stand in iced water for 30 min. A precipitate is
formed. Allow to stand and decant the supernatant. Wash
the precipitate with 2 quantities, each of 5 mL, of iced
water R, recrystallise from 10 mL of aeetone R, wash with
iced acetonte R and dry at 75 °C at a pressure not exceeding
2.7 kPa for 30 min. The crystals melt (2.2.14) at 154 °C to
157 °C.

TESTS

Solution 8

Dissolve 2.50 g in 10 mL of echanol (96 per cent) R and
dilute to 25.0 mL with the same solvent.

Appearance of solution

Solution $ is clear (2,2. 1) and colourless (2.2.2, Method II).
Acidity or alkalinity

Dissolve 1.0 g in ethanol (96 per cent) R and dilute to 10 mL
with the same solvent."Add 0.1 mL of phenolphthalein
sofution R. The solution is colourless. Not more than 0.5 mlL.
of 0.01 M sodium hydroxide is required to change the colour
of the indicator to pink.

Specific optical rotation (2.2.7)
—48 to —51, determined on solution S.

Related substances

Gas chromatography (2.2.28).

Test solution (a) Dissolve 0.20 g of the substance to be

examined in methylene chloride R and difute to 50.0 mL with

the same solvent. '

Test solution () Dilute 1.0 mL of test solution (a} to

10.0 mL. with methylene chloride R.

Reference solution (a) Dissolve 40.0 mg of the substance to

be examined and 40.0 mg of isomenthol R in methylene

chloride R and dilute to 100.0 ml. with the same solvent.

Reference solution (b) Dilute 0,10 mL of test solution (a) to

100.¢ mL with methylene chloride R.

Reference solution (¢) . Dissolve 40.0 mg of menthol CRS in

niethylene chloride R and dilute to 100.0 mL with the same

solvent.

Columm

— marerial: glass;

— size: 1= 2.0 m, @ = 2 mmy;

— stationary phase; diatomaceous earth for gas
chromatography R impregnated with 15 per cent m/m of
macrogol 1500 R.

Carrier gas  nitrogen for chromatography R.

Flow rage 30 mL/min.

Temperature:

— column: 120 °C;

— injection port. 150 °C;

— derector: 200 °C.

Detection Flame ionisation.

Injection 1 pL.

Run time Twice the retention time of menthol.

System suitabitity:

— resolution: minimum 1.4 between the peaks due to
menthol and isomenthol in the chromatogram obtained
with reference solution (a);

— signal-to-nofse ratio: minimum 5 for the principal peak in
the chromatogram obtained with reference solution (b).

Limits  Test solution {a}:

— total: not more than 1 per cent of the area of the principal
peak;

— disregard limir: 0.05 per cent of the area of the principal
peak.

Residue on evaporation
Maximum 0.05 per cent.

'Evaporatc 2.00 g on a water-bath and heat in an oven at

100-105 °C for 1 h. The residue weighs not more than
1.0 mg.
PhEwr

n H *
Levomepromazine Hydrochloride ™™

*, Uk
v ***
(Ph. Eur. monograph 0505)
.CH;
N7
; YT YT e
S\©\CH3 CHy
OCH,3
CoH25CINL,0S 364.9 1236-99-3

Action and use

Dopamine receptor antagonist; neuroleptic.
Preparation

Levomepromazine Injection

P Eur
DEFINITION
(2R)-3-(2-Methoxy-10H-phenothiazin-10-yl)-N,N,2-
trimethylpropan-1-amine hydrochloride,

Content

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

CHARACTERS

Appearance

White or very slightly yellow, crystaltine powder, slightly
hygroscopic. :
Solubility

Freely soluble in water and in ethanol (96 per cent).

It deteriorates when exposed to air and light,

It shows polymorphism (5.9). It exists in 2 forms, one
melting at about 142 °C and the other at about 162 °C.

IDENTIFICATION

A. Ulkraviolet and visible absorption spectrophotometry
(2.2.25). Prepare the solution protected from bright light and carry
out the measurements immediately.

Test solution  Dissolve 50.0 mg in water R and dilute to
500.0 mL with the same solvent. Dilute 10.0 mL of the
solution to 100,0 mL with water R.

N
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Spectral range  230-340 nm,

Absorption maxima 250 nm and 302 nm.

Specific absorbance at the absorption maximum at 250 nm

640 to 700.

B. Identification of phenothiazines by thin-layer
chromatography (2.3.3): use levomepromazine

hvdrochloride CRS to prepare the reference solution.

C. Introduce 0,2 g into a 100 mL separating funnel.

Add 5 mL of water R and 0.5 mL of strong sodium hydroxide
solution R. Shake vigorously with two quantities, each of

10 mL, of ether R. Combine the ether layers, dry over
anhydrous sodium sulfate R and evaporate to dryness. Keep the
residue at 100 °C to 105 °C for 15 min and allow to
crystallise in iced water. Initiate crystallisation if necessary by
scratching the wall of the flask with a glass rod. Dry the
crystals at 60 °C for 2 h. The crystals melc (2.2.14) at

122 °C to 128 °C.

D. Dissolve 20 mg in 2 mL of methanol R. The solution gives
reaction (a) of chlorides (2.3. 1).

TESTS

Solution §

Dissolve 2.50 g in carbon dioxide-free water R and dilute to
25.0 mL with the same solvent.

Acidity or alkalinity

To 10 mL of solution S, add 0.1 mL of bromocresol green
solution R. Not more than 0.5 mL of a (.40 g/L solution of
sodfuem hydroxtde R or 1.0 mL of a 1.03 g/L solution of
hyvdrochloric acid R is required to change the colour of the
indicator.

Specific optical rotation '(2.2. 7}

+ 9.5 to + 11.5 (dried substance), determined on solution S.

Related substances

Thin-layer chromatography (2.2.27). Prepare the solutions

inmediately before use and carry out the test protected from bright

Kght.

Solvent mixiure  diethylamine R, methanol R (5:95 ViV).

Test solurion  Dissolve 0.2 g of the substance to be examined

in the solvent mixture and dilute to 10 mL with the solvent

mixture.

Reference solution Dilute 0.5 mL of the test solution to

10Q ml. with the solvent mixture.

Plate TLC silica gel Focy plate R,

Mobile phase  acetone R, diethylamine R, cyclohexane R

(10:10:80 VIV/V).

Application 10 pL.

Development  Over 2/3 of the plate.

Drying In air, unti the solvents have evaporated.

Detection  Examine in uftraviolet light at 254 nm.

Retardation factor Levomepromazine T about 0.5,

Limit:

— any impunity: any spot, apart from the principal spot, is
not more intense than the spot in the chromatogram
obtained with the reference solution (0.5 per cent).

Loss on drying (2.2.32)

Maximum 1.0 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 in 5 mL of water R and add 50 mL of
2-propanol R. Titrate with 0.1 M sodivum hydroxide,
determining the end-point potentiometrically (2.2.20).

1 mL of 0.1 M sodium hydroxide is equivalent to 36.49 mg of
CoH,5CIN,0S.

STORAGE
In an airtight container, protected from light.

PhEir
. Lt
Levomepromazine Maleate X
* *
(Ph. Eur. monograph 0925) bk
[ j\ ~CHy COH
sﬁ/?;:\ EH ' ll:
3 3 coH
OCH,
Cy3HgN,058 444.6 7104-38-3

Action and use

Dopamine receptor antagonist; neuroleptic.
Preparation

Levomepromazine Tablets

Fh Eur

DEFINITION

Levomepromazine maleate contains not less than

98.5 per cent and not more than the equivalent of

101.0 per cent of (2R)-3-(2-methoxy-10H-phenothiazin-10-
yl)-N,N,2-rrimethylpropan-1-amine (Z)-butenedioate,
calculated with reference to the dried substance.
CHARACTERS

A white or slightly yellowish, crystalline powder, slighdy
soluble in water, sparingly soluble in methylene chloride,
slightly soluble in alcohol. It deteriorates when exposed to air
and light.

It melts at about 186 °C, with decomposition.

IDENTIFICATION

First identification: A, B.

Second identification: A, C, D.

A. Specific optical rotation (see Tests).

B. Examine by infrared absorption spectrophotometry
(2.2.24), comparing with the spectrum obtained with
levomepromazine maleate CRS. Examine the substances
prepared as discs.

C. Identification test for phenothiazines by thin-layer
chromatography (2.3.3): use levomepromazine maleate GRS to
prepare the reference solution.

D. Examine by thin-layer chromatography (2.2.27), using
silica gel GFa54 R as the coating substance.

Test solution  Dissolve 0.20 g of the substance to be
examined in a mixture of 10 volumes of water R and

90 volumes of acetone R and dilute to 10 mL with the same
mixture of solvents, ‘

Reference solution Dissolve 50 mg of maleic acid CRS in a
mixture of 10 volumes of water R and 90 volumes of
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acetone R and dilute to 10 mL with the same mixture of
solvents. :

Apply separately to the plate as bands 10 mm by 2 mm 5 L
of each solution. Develop over 2 path of 12 cm using a
mixture of 3 volumes of water R, 7 volumes of anhydrous
Jormic acid R and 90 volumes of di-isopropyl ether R. Dry the
plate at 120 °C for 10 min and examine in ultraviolet light at
254 nm. The chromatogram obtained with the test solution
shows a zone at the point of application and another zone
similar in position and size to the principal zone in the
chromatogram obtained with the reference solution.

TESTS

pH (2.2.3)

Carry out the test protected from bright light Introduce 0.50 g
into a conical flask and add 25.0 mL of carbon dioxide-free
water R. Shake and allow the solids to settle. The pH of the
supernatant solution is 3.5 to 5.5.

Specific optical rotation (2.2.7)

Dissolve 1.25 g in dimethylformamide R and dilute to 25.0 mL
with the same solvent. The specific optical rotation is —7.0 to
—8.5, calculated with reference to the dred substance.

Related substances

Canry out the test protected from bright light and prepare the
solutions immediately before use Examine by thin-layer
chromatography (2.2.27), using s#lica gef GF,s4 R as the
coating substance.

Test solution  Dissolve 0.20 g of the substance to be
examined in a mixture of 10 volumes of water R and

90 volumes of acetorte R and dilute to 10 mL with the same
mixture of solvents.

Reference solution  Dilute 0.5 mL of the test solution to

100 mL. with a mixture of 10 volumes of water R and

90 volumes of acetone R.

Apply separately to the plate 10 uL of each solution. Develop
over a path of 15 cm using a mixture of 10 volumes of
acetore R, 10 volumes of diethylamine R and 80 volumes of
eyclohexane R. Allow the plate to dry in air and examine in
ultraviolet light at 254 nm. 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 sotution (0.5 per cent).

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 for 3 h.

Sulfated ash (2.4. 14
Not more than 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.350 g in 50 mL of anhydrous acetic acid R. Tiwate
with 0.7 M perchlonic acid, determining the end-point
potentiometrically (2.2.20).

1 mL of 0.1 M perchloric acid is equivalent to 44.46 mg of
CaaH 2,058,

STORAGE
Store protected from light.

IMPURITIES

O,s\é\cm CH,
OCH;

B. 10-[(2R)-3-(dimethylamino)-2-methylpropyl}-2-methoxy-
10H-phenothiazine 5-oxide.

PhEur
Levomethadone Hydrochloride 7 ™
* *
(Ph. Bur. monograph 1787) ol
HCi
C Ha4CINO 345.9 5967-73-7

Action and use
Opioid analgesic.

PhEr
DEFINITION
{6R}-6-(Dimethylamino)-4,4-diphenylheptan-3-one
hydrochloride.

Content

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

CHARACTERS
Appearance
White or zlmost white, crystalline powder.

Solubility

Soluble in water, freely soluble in ethanol (96 per cent).
IDENTIFICATION

First identification: A, C, D.

Second identification: A, B, D.

A. Specific optical rotation (see Tests).

B. Melting point (2.2, 14): 239 °C to 242 °C,

C. Infrared absorption specirophotometry (2.2.24). -

Comparison  Ph, Eur. reference specirum of methadone
hydrochloride.

D. Dilute 1 mL of solution S (see Tests) to 5 mL with
water R and add | mL of difute ammonia Ri. Mix, allow to
stand for 5 min and filter. The filtrate gives reaction (a) of
chlorides (2.3. 1),
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TESTS

Solution S

Dissolve 2.50 g in carbon dioxide-free water R and dilute to
50.0 mL with the same solvent.

Appearance of soclution

Solution S is clear (2.2.1) and colourless (2.2.2, Method II).
Acidity or alkalinlty

Dilute 1¢ mL of sofution S to 25 mL with carbon dioxide-free
water R. To 10 mL of the solution add 0.2 mL of metiy! red
solution R and 0.2 mL of 0.01 M sodium hydroxide.

The solution is yellow. Add 0.4 mL of 0.01 M hydrockloric
acid. The solution is red.

Specific optical rotation (2.2.7)

—125 1o —135 (dried substance), determined on solution S.
Related substances

Liquid 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 solution (@) Dilute 1.0 mL of the test solution to
50.0 mL with the mobile phase. Dilute 1.0 mL of the
solution to 10.0 mL with the mobile phase,

Reference solution (b) Dissolve 12,0 mg of imipramine
hydrochloride CRS in the mobile phase and dilute to 10 mL
with the mobile phase. To 1 mL of the solution add 5 mL of
the test solution and dilute to 10 mL with the mobile phase.
Column:

— size: 1 = 0.125 m, @ = 4.6 mm;

— stationary phase: octadecylsitbyl silica gel for chromatography R

(5 pm);
— temperature; 25 °C,
Mobile phase  Mix 35 volumes of aceronitmle R and

65 volumes of an 11.5 g/L solution of phosphoric acid R
adjusted to pH 3.6 with retrasthylammonium hydroxide
solution R.

Flow rare 1.0 mL/min.

Detecrion  Spectrophotometer at 210 nm.

Eguilibration  About 30 min,

Infection 10 pL. ‘

Run sime 7 times the retention time of levomethadone.

Retention time Levomethadone = about 5 min.

Svstem suitability Reference solution (b):

— resolufion: minimum 2.5 between the peaks due to
imipramine and levomethadone,

Limirs:

— any impurity: not more than 0.5 times the area of the
principal peak in the chromatogram obtained with
reference solution (a) (0.1 per cent);

— total: not more than 2.5 times the area of the principat
peak in the chromatogram obtained with reference
solution (a) (0.5 per cent); '

— disregard it 0.25 times the area of the prncipal peak in
the chromatogram obtained with reference solution {a)
(0.05 per cent).

Dextromethadone

Liquid chromatography (2.2,29).

Test solution Dissolve 40.0 mg of the substance to be

examined in the mobile phase and dilute to 100.0 mL with

the mobite phase.

Reference solution Dilute 1.0 mL of the test solution to

10.0 mL with the mobile phase. Ditute 1.0 mL of this

solution to 20.0 mL with the mobile phase.

Column:

— size: 1= 0.25m, @ = 4.6 mm;

— stationary phase: 2-hydroxypropylbetadex for
chromatography R (5 pm);

— temperature: 10 °C.

Mobile phase  Mix 1 volume of triethylamine R adjusted to

PH 4.0 with phosphoric acid R, 15 volumes of acetonitrile R

and 85 volumes of a 13.6 g/LL solution of potassium difiydrogen

Phosphate R.

Flow rate 0.7 mL/min.

Detection  Spectrophotometer at 210 nm.

Equitibration  About 30 min.

Injection 10 pL.

Relative retention  'With reference to levomethadone:

dextromethadone = about 1.4.

System suitability Test solution:

— number of theoretical plates: minimum 2000, calculated for
the peak due to levomethadone;

— taiting factor. maximum 3 for the peak due to
levomethadone,

Limin

— dextromethadone: not more than the area of the principal
peak in the chromatogram obtained with the reference
solution (0.5 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,

Sulfated ash (2.4.19)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0,300 g in a mixture of 40 mL of water R and 5 mL
of acetic acid R. Titrate with 0.1 M sifver nitrare. Determine
the end-point potentiometrically (2.2.20), using a silver
electrode.

t mL of 0.7 M silver nitrate is equivalent to 34.59 mg of

C, HopCINO.

STORAGE
Protected from light,

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

A. (68)-6-(dimethylaming)-4,4-diphenylheptan-3-one,

C. CH
Hyf n-CHe

= H
Ofon
CN

B. (4RS5)-4-(dimethylamino)-2,2-diphenylpentanenitrile,

and enantiomer
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and enanliomer

C. (3RS5)-4-(dimethylamino)-3-methyl-2,2-
diphenylbutanenitrile,

D. (5RS)-6-(dimethylamino)-5-methyl-4,4-diphenylhexan-3-

one,
O ON

E. diphenylacetonitrile,
O O H COH

L X3 ' .
g o
HsC

E. (25)-2-[[(4-methylphenyl)sulfonyl]amino])pentanedioic
acid (N-p-tosyl-L-glutamic acid).

FhEwr
xRk
Levonorgestrel FoS
* *
i ok
(Ph. Bur. monograph 0926) *
CaHz50, 312.5 797-63-7
Action and use
Progestogen.
Preparations

Levonorgestrel Tablets
Levonorgestrel and Ethinylestradiol Tablets

Ph Eur
DEFINITION

13-Ethyl- 1 7-hydroxy-18,19-dinor-17a-pregn-4-en-20-yn-3-
one.

Content
98.0 per cent to 102,0 per cent (dried substance).

CHARACTERS

Appearance
White or almost white, crystalline powder,

Solubility
Practically insoluble in water, sparingly soluble in methylene
chleride, slightly soluble in ethanol (96 per cent).

IDENTIFICATION

A. Specific optical rotation (see Tests).

B. Infrared absorption spectrophotometry (2.2.24),
Comparison levonorgestrel CRS.

TESTS

Specific opdcal rotation (2.2.7)

-35 to -30.

Dissolve 0.200 g in methylene chloride R and dilute to
20.0 mL with the same solvent.

Related substances

A. Impurities A, B, H, K, M, O, S, U. Liquid
chromatography (2.2.29).

Solvent mixture water R, acetoritrilz R (30:70 ViV).

Test solution  Dissolve 10.0 mg of the substance to be
examined in 7 mL of acetonitrile R using sonication and dilute
to 10.0 mL with warer R.

Reference solution (a) Dissolve 5 mg of levonorgestrel for
system suitabifity { CRS (containing impurities A, H, K, M, O
and 8) in 3.5 mL of acetonitrile R using sonicaton and dilute
to 5 mL with water R,

Reference solution (3) Dilute 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 mixture,

Reference solution (¢) Dissolve 5.0 mg of levonorgesirel
impurity B CRS in 35 mL of aceronitrile R and dilute to

50.0 mL with swater R. Dilute 1.0 mL of the solution to

100.0 mL with the solvent mixture,

Reference solution (d) Dissolve 5.0 mg of norethisterone GRS
(impurity U} in 35 mL of acetonstrie R and dilute to 50.0 mL.
with water R. Dilute 1.0 mL of the solution to 100.0 mL
with the solvent mixture.

Column:
— stze: 1= 0,25 m, @ = 4,6 mm;
— stationary phase: end-capped octylsilyl silica gel for
chromatography with embedded polar groups R (5 pm);
— temperature: 30 °C.
Mobile phase:
— miobile phase A: acetomitile R1, water for
chromatography R (40:60 VIV);
— mobile phase B: aceronitrile RI;

Time Moblle phase A Moblle phase B
{mln) (per cent /1) (per cent /1)
0-50 100 — 20 0— 380

Flow rate 0.7 mL/min.

Detection  Spectrophotometer at 215 nm and, for

impurity O, at 200 nm.

Injection 50 plL.

Identification of impunittes  Use the chromatograms supplied
with levonorgestrel for system suitabdity | CRS and the
chromatograms obtained with reference solution (a) at

215 nm to identify the peaks due to impurities A, H, K, M
and S, and at 200 nm to identify the peak due to

impurity O; use the chromatogram obtained with reference
solution (c) to identify the peak due to impurity B; use the
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chromatogram obtained with reference solution {d} to
identify the peak due to impurity U.

Relatfve retention With reference to levonorgestrel {retention
time = about 20 min): impurity H = about 0.5;

impurity U = about 0.8; impurity K = about 0.85;

impurity A = about 0.91; impurity M = about 0.95;
impurity O = about 1.16; impurity B = about 1.26;
impurity S = about [.9,

System sustability:

— signal-to-noise ratio: minimum 60 for the principal peak
in the chromatogram obtained with reference
solution (b);

— peak-to-valley ratio: minimum 3.0, where H), = height
above the baseline of the peak due to impurity M and
H, = height above the baseline of the lowest point of
the curve separating this peak from the peak due to
impurity A in the chromatogram obtained with
reference solution (a).

Caleularion of percentage contents:

— correction factors: multiply the peak areas of the
following impurities by the comresponding correction
factor: impurity A = 0.4; impurity M = 3.1;
impurity Q = 2.6; .

— for impurity B, use the concentration of impurity B in

’ reference solution {c);

— for impurity U, use the concentration of impurity U in
reference solution (d);

— for impurities other than B and U, use the
concentration of levonorgestrel in reference
solution (b).

Limits:

— impurities A, B, K: for each impurity, maximum
0.3 per cent;

— impurity O at 200 nn: maximum 0.3 per cent;

— impurities M, S, U: for each impurity, maximum
0.2 per cent;

— impurity H: maximum (.15 per cent;

— unspecified impurities: for each impurity, maximum
0.10 per cent;

— sum of impurities other than O: maximum 1.0 per cent;

— reporting threshold: 0.05 per cent.

B. Impurities V and W. Liquid chromatography (2.2.29).
Solvent mixiure water R, acetonioile R (30:70 VIV).

Test solution  Dissolve 10.0 mg of the substance to be
examined in 7 mL of acetonitrile R using sonication and dilute
to 10.0 mL with water R.

Reference solution (a) Dissolve 5 mg of levenorgestrel for
system suitability 2 CRS (containing impurities ¥V and W) in
3.5 mL of acstonfrle R using sonication and dilute to 5 mL
with water R.

Reference solution () Dissolve 5.0 mg of ethinylesiradiol CRS
in 35 mL of acetondtrile R using sonication and dilute to

50.0 mL with ewater R. Dilute 3.0 mL of the solution to
100.0 mL with the solvent mixture,

Column:

— size: 1 =0.15 m, @ = 4.6 mm;

— stationary phase: end-capped octadecylsityl silica gel for
chromatography compatible with 100 per cent aqueous
mobile phases R (3 pm).

Mobile phase:

— mobile phase A: acetonitrile R1, water for
chromatography R (40:60 VIV);

— mobile phase B: water for chromatography R,
acetonitrile R1 (10:90 VIV);

Time Mobile phase A Moblle phase B
{min) (per cent ¥V) (per cent /1)
0-1 92 8
1-3 92 - 82 818
3-6 82 13
6-16 82 — 60 18 — 40
16-21 60 -0 40 — 100
21 - 32 0 100
Flow rate 1 mL/min.

Detection  Spectrophotometer at 200 nm.
Injection 50 pL.
Idencification of impurities Usc the chromatogram supplied
with levenorgesirel for system suitability 2 CRS and the
chromatogram obtained with reference solution {a} to
identify the peaks due to impurities V and W.
Relative retention  With reference to levonorgestrel (retention
time¢ = about 12 min): impurity W = about 0.9;
impurity V = about 1.9,
System suitability Reference solution (a);
" — resolition: minimum 2.8 between the peaks due 10
impurity W and levonorgestrel.

Calculation of percentage contents:

— for each impurity, use the concentration of

ethinylestradiol in reference soluton (b).

Limits:

— impurity W: maximum 0.3 per cent;

— impurity V: maximum 0.15 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,

Sulfated ash (2.4.14)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.200 g in 45 mL of tetrahydrofuren R. Add 10 mL
of a 100 g/L solution of sifver mitrare R. After | min, titrate
with 0.1 M sodium hydroxide, determining the end-point
potentiometrically (2.2.20). Carry out a blank titration.

1 mL of 0.7 M sodium hydroxide is equivalent to 31.25 mg of
C21H2802'

STORAGE
Protected from light.

IMPURITIES

Specified impuricies 4, B, H, K, M, O, S, U, V, W.

Other detectable impurities (the follotwing subscances wotdd, 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
criterion for otherfunspecified impurities andlor by the general
monograph Substances Jor pharmaceutical use (2034). It is
therefore not necessary to identify these impurities for
demonstration of compliance. See also 5.10. Gontrol of impurities
in substances for pharmaceuical use) C, D, G, L ¥, L, N, P,
O R T

A. 13-ethyl-17-hydroxy-18,19-dinor-17a-pregna-4,8(14)-
dien-20-yn-3-one,
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B. 13-ethyl-17-hydroxy-18,19-dinor-17a-pregn-5(10)-en-20-
yn-3-one, J. 13-ethyl-17-hydroxy-18,19-dinor-174-pregn-4-en-20-yne-
3,6-dione (6-oxolevonorgestrel),

C. 13-ethyl-3-ethynyl-18,19-dinor-17a-pregna-3,5-dien-20- K. 13-ethyl-17B-hydroxygon-4-en-3-one (18-
yn-17-ol, methylnandrolone),

D. 13-ettyl-18,19-dinor-17¢-pregn-d-en-20-yn-17-ol L. 13-ethylgon-4-ene-3,1 7-dione (levodione),

(3-de0xolevonorgestre‘l) s CH

M. 13-ethyl-17-hydroxy-18,19-dinor-17¢-pregna-4, 6-dien-20-
yn-3-one {A6-levonorgestrel),

G. 13-ethyl-6a, 1 7-dihydroxy-18,19-dinor-17a- j)tegn—tl -en-20-
yn-3-one (6a-hydroxylevonorgestrel),

H. 13-ethyl-6p,17-dihydroxy-18,19-dinor-17a-pregn-4-¢n-20-
yn-3-one (6f-hydroxylevonorgestrel),

0. 13-ethyl-17-hydroxy-5u-methoxy-18,19-dinor-17a-pregn-
20-yn-3-one (4,5-dihydro-Sa-methoxylevonorgestrel),

I. 13-ethyl-10,17-dihydroxy-18,19-dinor-17a-pregn-4-en-20-
yn-3-one (10-hydroxylevonorgestrel},
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P. 13-ethyl-17-hydroxy-18,19-dinor-17a-pregn-5-en-20-yn-3-
one (A5-levonorgestrel),

yn-17-ol,

20-yn-17-ol,

U. 17-hydroxy-19-nor-174-pregn-4-en-20-yn-3-one
(norethisterone},

V. 13-ethyl-3-methoxy-18,19-dinor-17a-pregna-1,3,5(10)-
trien-20-yn-17-ol,

[}

W. 13-ethyl-17-hydroxy-18,19-dinor-170-pregna-5,7,9-trien-
20-yn-3-one,

P&

. ' * ¥ o
Levothyroxine Sodium o
* *

(Ph. Eur. Monograph 0401) A

|
| o]
HO | CO,Na
|

C5HoiNNaO xH,O (x = 5) 759 25416-65-3

{anhydrous substance)

Action and use
Thyroid hormone replacement.

Preparations
Levothyroxine Oral Solution

Levothyroxine Tablets

PhEr
DEFINITION

Sodium (25)-2-amino-3-[{4-(4-hydroxy-3,5-diiodophenoxy)-
3,5-diiodophenyl] propanoate.

Content
97.0 per cent to 102.0 per cent (anhydrous substance).

It contains a variable quantity of water.

CHARACTERS

Appearance

Almost white or slightly brownish-yellow, fine, slightly
hygroscopic, crystalline powder.

Solubility

Very slightly soluble in water, slightly soluble in ethanol
(96 per cent). It dissolves in dilute sofutions of alkali
hydroxides.

IDENTIFICATION

A. Infrared absorption spectrophotometry (2.2.24).
Comparison  levothyroxine sodium GRS.

B. To 200 mg add 2 mL of difute sulfuric acid R. Heat on a
water-bath and then carefully over a naked flame, increasing
the temperature gradually up to 600 £ 50 °C. Continue the
ignition until most of the black particles have disappeared.
Dissolve the residue in 2 mL of water R. The solution gives
reaction (a) of sodium (2,3.1).

TESTS

Soluton §

Dissolve 0.500 g in 23 mL of a gently boiling mixture of

1 volume of 1 M hydrochloric acid and 4 volumes of ethanol
(96 per cent} R. Cool and dilute to 25.0 mL with the same
mixture of solvents.
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Appearance of solution
Freshly prepared solution S is not more intensely coloured
than reference solution BY; (2.2.2, Method II).

Specific optical rotation (2.2.7)
+ 16 to + 20 (aphydrous substance), determined on freshly
prepared solution S,

Related substances

Liquid chromatography (2.2.29). Carry out the test protected

Jrom light,

Solvent mixmure Mobile phase A, ethanol (96 per cent) R

(1:2 VI,

Test solution  Dissolve 25.0 mg of the substance to be

examined in the solvent mixture and dilute to 50.0 mL with

the sotvent mixture, Dilute 10.0 mL of the solution to

25.0 mL with the solvent mixture.

Reference solution (a) Dissolve 2.5 mg of levothyroxine

sodium CRS and 2.5 mg of liothyronine sodivm CRS

(impurity A) in the solvent mixture and dilute to 25.0 mL

with the solvent mixture, Dilute 1.0 mL of the soluton to

50.0 mL with the solvent mixture,

Reference solution () Dilute 1.0 mL of reference solution (a)

10 10.0 mL with the solvent mixture,

Reference solution (¢) Dissolve 25.0 mg of levothyroxine

sodium GRS in the solvent mixture and dilute to 50.0 mL

with the solvent mixture, Dilute 10.0 mL of the solution to

25.0 mL with the solvent mixture.

Reference solution (d) Dissolve 2.0 mg of levothyroxine for

Dpeak identification GRS (containing impurities F and G) in

10.0 mL of the solvent mixture and sonicate for 10 min.

Column: '

— size: 1= 0,15 m, @ = 4.0 mm;

— stationary phase: end-capped octadecylsityl silica gel for
chromatography R (3 pm).

Mobile phase:

— mobile phase A: dissolve 1.97 g of phosphoric acid R in
water R and dilute to 2 L with the same solvent;

— mobile phase B: dissolve 1.97 g of phosphoric acid R in
acetorimile R1 and dilute to 2 L with the same solvent;

Time Moblle phase A Mobile phase B
{mln} (per cent /1) {per cent V1)
0-10 70 30
10-40 70 - 20 30 —» 80
40 - 50 20 80

Flow rate 1 ml/min,

Detection  Spectrophotometer at 225 nm.

Injection 25 )L of the test solution and reference

solutions (a), (b) and (d).

Identification of impurities Use the chromatogram supplied

with levothyroxine for peak identification CRS and the

chromatogram obtained with reference solution {d) to

identify the peaks due to impurities F and G.

Relatfve retention  With reference to levothyroxine (retention

time = about 11 min): impurity A = about 0.5;

impurity F = about 2.0; impurity G = about 2.4.

System suitability Reference solution (a):

— resolutiom: minimum 5.0 between the peaks due to
impurity A and levothyroxine:

Limits:

— impurity A: not more than the area of the corresponding
peak in the chromatogram obtained with reference
solution (a) (1.0 per cent);

— impurity F: not more than 5 times the area of the peak
due fo levothyroxine in the chromatogram obtained with
reference soludon (b) (0.5 per cent);

— impurity G: not more than 3 tmes the area of the peak
due to levothyroxine in the chromatogram obtained with
reference soluton (b) (0.3 per cent);

— unspecified impurities: for each impurity, not more than
twice the area of the peak due to levothyroxine in the
chromatogram obtained with reference solution (b)

(0.2 per cent);

— total: maximum 2.0 per cent;

— disregard Bmit: 0.5 times the area of the peak due to
levothyroxine in the chromatogram obtained with
reference solution {b) (0.05 per cent).

The thresholds indicated under Related substances

(Table 2034.-1} in the general monograph Substances for

pharmaceutical use (2034} do not apply.

Water (2.5.32)

6.0 per cent to 12.0 per cent, determined on 0.100 g.

ASSAY

Liquid chromatography (2.2.29) as described in the test for
related substances with the following modification.

Injection  Test solution and reference solutdon ().
Calculate the percentage content of C,sH, ([;NNaQO, taking
into account the assigned content of levothyroxine

sodium CRS.

STORAGE

In an airtight container, protected from light, at a
temperature of 2 °C to 8 °C.

IMPURITIES

Specified impurives A, F, G.

Other detectable impurities (the following substances would, :f
present at a sufficient level, be detecied by one or other of the tests
in the monograph, They are limited by the general acceprance
criterion for otherfunspecified impunrities. It is therefore not
necessary to identify these impurities for demonstration of
compliance. See also 5.10. Control of impunitizs in substances for
pharmacentical use) B, G, D, E, H, L %, K.

I
o
H NH,
HO I CO.H
I

A. (25)-2-amino-3-{4-(4-hydroxy-3-iocdophenoxy)-3,5-
diiodophenyl] propanoic acid (liothyronine),

H NH,
COH
B. (25)-2-amino-3-[4-(3-chloro-4-hydroxy-5- 1odophenoxy)-
3,5-diiodophenyl] propanoic acid,

1
1

C. [4-(4-hydroxy-3-iodophenoxy)-3,5-diiodophenyl] acetic
acid (tmiiodothyroacetic acid),
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'
) o
Co.H
HO I
]

D. [4-(4-hydroxy-3,5-diiodophenoxy)-3,5-diiodophenyl]acetic
acid (tetraiodothyroacetic acid),

, 1
/@’ H NH,
HO ' COM

E. (28)-2-amino-3-[4-(4-hydroxyphenoxy)-3,5-
diiodophenyl}propanoic acid (diiodothyronine),

] 1
HO]@\' )@ OIJ:l\,\
H NH
] (o] ] COH
t

F. (285)-2-amino-3-[4-[4-(4-hydroxy-3,5-diiodophenoxy)-3,5-
diiodophenoxy)-3,5-diiodophenyl)propanoic acid,
G. unknown structure,

t
I 0: i
HO: :I: I COH
i
H. 4-(4-hydroxy-3,5-diiodophenoxy)-3,5-diiodobenzoic acid,
I
| o i
HOQ/E CHO
I
I. 4-(4-hydroxy-3,5-diiodophenoxy)-3,5-diiodobenzaldehyde,
. I _
1 0\©\)\
bepotts
HO COH

J. (28)-2-amino-3-[4-(4-hydroxy-3-iodophenoxy)-3-
iodophenyl}propanoic acid,

1
I o
H NH;
HO CoH
I

K. (25)-2-amino-3-[4-(4-hydroxy-3,5-difedophenoxy}-3-
iodophenyl]propanoic acid.
Ph Eur

. . * K
Lidocaine bl
*, Lk
o h
(Ph. Eur. Monograph 0727)
CH, f
Y\NACHJ
CH;? CHy
C4H,N;0 2343 137-58-6

Action and use
Local anaesthetic; Class I antiarthythmic,

Preparation
Lidocaine Qintment

Ph Eur

DEFINITION
2-(Diethylamine)-N-(2,6-dimethylphenyl)acetamide,
Content

99.0 per cent to 101.0 per cent {(anhydrous substance).

CHARACTERS

Appearance

White or almost white, crystalline powder,
Solubility

Practically insoluble in water, very soluble in ethanol
(96 per cent) and in methylene chloride,

IDENTIFICATION

First identification: A.

Second identification: B, C.

A. Infrared absorption spectrophotometry (2.2.24).
Comparison  lidocaine CRS.

B. Melting point (2.2. 14): 66 °C te 70 °C, determined
without previous drying.

C. To ebout 5 mg add 0.5 mL of fuming nitric acid R,
Evaporate to dryness on a water-bath, cool, and dissolve the
residuc in 5 mL of acetone R, Add 0.2 mL of alcoholic
potassium Frydroxide solution R. A green colour develops.

TESTS

Related substances

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 solution (a) Dissolve 50.0 mg of
2,6-dimethylansline R (impurity A) in the mobile phase and
dilute to 100.0 mL with the mobile phase. Dilute 10.0 mL of
this solution to 100.0 mL with the mobile phase.

Reference solution (b} Dissolve 5.0 mg of 2-chloro-N-(2,6-
dimethylphenyl) acetamide R (impurity H) in the mobile phase
and dilute to 10.0 mL with the mobile phase.

Reference solution (¢) Dilute 1.0 mL of the test solution to
10.0 mL with the mobile phase,

Reference solution (d} Mix 1.0 mL of reference solution (a},

- 1.0 mL of reference solution (b) and 1.0 mL of reference

solution (c), then dilute to 100.0 mL with the mobile phase.

Column:

—size 1= 0.15m, @ = 3.9 mm;

— stationary phase. end-capped polar-embedded octadecylsilyl
amorphous organosilica polymer R (5 pm);

— temperature: 30 °C,
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Mobile phase  Mix 30 volumes of acetonitrile for
chromatography R and 70 volumes of a 4.85 g/L solution of
potassium dihydrogen phosphate R previously adjusted to

pH 8.0 with strong sodium hydroxide solution R.

Flow rate 1.0 mL/min.

Degection  Spectrophotometer at 230 nm.

Infection 20 plL.

Run time 3.5 times the retention time of lidocaine.

Relative resention  With reference to lidocaine (retention

time = about 17 min): impurity H = about 0.37;

impurity A = about 0.40.

System suitability Reference solution (d):

— resolution: minimum 1.5 between the peaks due to
impurities H and A.

Limits:

— impurity A: not more than the area of the corresponding
peak in the chromatogram obtained with reference
solution (d) {0.01 per cent);

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

— wtal: not more than 5 dmes the area of the peak due to
lidocaine in the chromatogram obtained with reference
solution {(d) (0.5 per cent); '

— disregard limir: .5 times the area of the peak due to
lidocaine in the chromatogram obtained with reference
solution {d) {0.05 per cent).

Chlorides (2.4.9)

Maximum 35 ppm.

Dissolve 1.4 g in a mixture of 3 mL of diute nitric acid R and

12 mL, of warer R.

Sulfates (2.4.13)

Maximum 0.1 per cent.

Dissolve 0.2 g in 5 mL of ethanof (96 per cent) R and dilute

to 20 mL with disti¥led water R.

Water (2.5.12)

Maximum 1.0 per cent, determined on 1.00 g.

Sulfated ash (2.4.14)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

To 0.200 g add 50 mL of anhydrous acetic acid R and stir
until dissolution is complete. 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 23.43 mg

of Cl.;ngNzo.

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 otherlunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
therefore not necessary to identify these impurities for
demonstration of compliance, See also 5.10. Conwrol of impurities
in substances for pharmaceutical use) B, C, D, E, F, G, H,

1, 7.

CH,
NH;

CHs

A. 2,6-dimethylaniline,

CH.

3 H o
1
Y\NACHJ
o U

CH, CHsy

B. 2-(diethylazinoyl)-N-(2,6-dimethylphenyljacetarnide
(lidocaine N-oxide),

CH,
H
N, _CHy

b

0
CHj

C. N-(2,6~-dimethylphenyl)acetamide,

CHy f
L
CH;

D, N-(2,6-dimethylphenyl)-2-(ethylamino)acetamide,

CH CH,

M i
)

E. 2,2'-iminobis{N-(2,6-dimethylphenyl)acetamide),

CH.

HaC ’ n o~
N”CH,
16 C

3
F. 2-(diethytamino)-N-(2,3-dimethylphenyDacetamide,

CHy CH,
SO
cn;,o

G. N-(2,6-dimethylplienyl)-2-({1-methylethyl)amino)
acetamide,

CHy
SO %
CH,O

H. 2-chloro-N-(2,6-dimethylphenyl)acetamide,

CH.
\n/\ NS CHy ;
0
HyC kcH3

1. 2-(diethytamino)}-N-(2,4-dimethylphenyl}acetamide,

CHy H
\"/\N/\CH3
I,
CH,

I 2-(dier.hylamino)-N-(2,S-dhnethylphenyl)acetamidé.
Ph Eur
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e
* g

Lidocaine Hydrochloride
Monohydrate *ax

Lidocaine Hydrochtoride
(Ph. Eur. monograph 0227)

CHy
N
\“/\NACH;, . HOL . H0
o U
CH, CH,

C,4H;CIN,O,H,0 288.8

w ¥
* o N

6108-05-0

Action and use
Local anaesthetic; Class 1 antiarthythmic.

Preparations

Lidocaine Gel

Lidocaine and Chlorhexidine Gel

Lidocaine Injection '

Lidocaine and Adrenaline Injection/Lidocaine and
Epinephrine Injection

Lidocaine Intraocular Injection

Lidocaine Sterile Solution

PhEr

DEFINITION
2-(Diethylamino)-N-(2,6-dimethylphenyl}acetamide
hydrochloride monohydrate.

Content

99.0 per cent to 101.0 per cent {(anhydrous substance).
CHARACTERS

Appearance

White or almost white, crystalline powder.

Solubility

Very soluble in water, freely soluble in ethanol (36 per cent),
IDENTIFICATION ;

First idemification: B, D.

Second identification: A, C, D.

A. Melting point (2.2. 14): 74 °C to 79 °C, determined
without previous drying.

B. Infrared absorption spectrophotometry (2.2.24).
Companison  hdocaine hydrochlonde GRS.

C. To about 5 mg add 0.5 mL of fummg nitric acid R.
Evaporate to dryness on a water-bath, cool and dissolve the
residue in 5 mL of acetone R. Add 0.2 mL of aleohokic
potassium hydroxide solution R. A grecn colour is produced.

D. It gives reaction (a) of chlorides (2.3.1).

TESTS ;
Solution §

Dissolve 1.0 g in carbon dioxide-free water R and dilute to
20 mL with the same solvent.

Appearance of solution
Solution § is clear (2.2.1) and colourless (2.2.2, Method H)

pH (2.2.3)

4.0 10 5.5.

Dilute I mL of solution S to 10 mL with carbon dioxide-free
water R. )

Related substances
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 solution (a) Dissolve 50.0 mg of
2,6-dimethylaniline R (impurity A) in the mobile phase and
dilute to 100.0 mL with the mobile phase, Dilute 10.0 mL of
the solution to 100.0 mL with the mobile phase.

Reference solution (b) Dissolve 5 mg of 2-chloro-N-(2,6-
dimethyiphenyDacetamide R (impurity H) in the mobile phase
and dilute to 10.0 mL with the mobile phase.

Reference solution (¢) Dilute 1,0 mL of the test solution to
10.0 mL with the mobile phase.

Reference solution (d) Mix 1.0 mL of reference solution (a),
1.0 mL of reference solution (b) and 1.0 mL of reference
solution (c), and dilute to 100.0 mL with the mobile phase.

Column:

—size: {=0.15m, @ = 3.9 mm;

— stationary phase; end-capped polar-embedded octadecylsilyl
amorphous organostlica polymer R (5 pm);

— temperature; 30 °C,

Mobie phase  Mix 30 volumes of acetonimrile for

chromatography R and 70 volumes of a 4.85 g/L solution of

potassium diliydrogen phosphate R previously adjusted to

pH 8.0 with strong sodium hydroxide solution R.

Flow rate 1.0 mI/min,

Detection  Spectrophotometer at 230 nm.

Injection 20 pL of the test solution and reference

solutions (a), (b) and (d).

Run time 3.5 times the retention time of lidocaine.

Idennfication of impurities  Use the chromatogram obtained

with reference solution (a) to identify the peak due to

impurity A; use the chromatogram obtained with reference

solution (b) to ideniify the peak due to impurity H.

Relative retention With reference to lidocaine (retention

time = about 17 min); impurity H = about 0.37;

impurity A = about 0.40.

System suitabifity Reference sofution (d):

— resolution: minimum: 1.5 between the peaks due to
impurities H and A.

Limits:

— impurity A: not more than the area of the corresponding
peak in the chromatogram obtained with reference
solution (d) (0.01 per cent);

— unspecified impurities: for each impurity, not more than the
area of the peak due to lidocaine in the chromatogram
obtained with reference solution {d) (0.10 per cent);

— total: not more than 5 times the area of the peak due o
lidocaine in the chromatogram obtained with reference
soludon (d) (0.5 per cent);

— disregard limir: 0.5 times the area of the peak due to
lidecaine in the chromatogram obtained with reference
solution (d) (0.05 per cent); do not disregard the peak
due to impurity A .

Water (2.5.12)

5.5 per cent to 7.0 per cent, determined on 0.25 g.

Sulfated ash (2.4.14)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.220 g in 50 mL of ethanol (96 per cent) R and add
5.0 mL of 0.01 M hydrochlonc acid. Carry out a
potentiometric titraton (2.2.20), using 0. ! M sodium
hydroxidz. Read the volume added between the 2 points of
inflexion.
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1 mL of 0.1 M sodium hydrexide is equivalent to 27.08 mg
of C14H23C]N20

STORAGE

Protected from light.

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 otherlunspecified impurities andlor &y the general
monograph Substances for pharmaceurical use (2034). It is
therefore not necessary to identify these impunrities for
demonstration of compliance. See akie 5. 10. Conerol of impurities
in substances for pharmaceutical us¢) B, C,D, E, F, G, H, I,

b K

CH,

<INH2
CH,
A. 2,6-dimethylaniline,
CHy o
C'E“ C
\II/\" CH;
CH_? I\CH,

B. 2-(diethylazinoyl)-N-(2,6-dimethylphenyl)acetamide
(lidocaine N*-oxide),

CH,
Iil\n/m3
o
CH;

C. N-(2,6-dimethylphenyl)acetamide,

CHj H
<j( \“/\N/\
H
O
CH3

D. N-(2,6-dimethylphenyl)-2-(ethylaminc)acetamide,

CH; CH,
H N
\n/\ N /\n/
H
0 &)
CHy H\C

E. 2-2'-(azanediyl)bis{N-(2,6-dimethylphenylacetamide],

H

N\n/\N/\CHa
o U

CH; CHy
CH,

F. 2-(diethylamino)-N-(2,3-dimethylphenyljacetamide,

@[ \r\»«

G. N-(2,6-dimethylphenyl)-2-((1-methylecthyl)
arinojacetamide,

CH,
N
o
CHy

H. 2-chloro-N-(2,6-dimethylphenyl)acetamide,

QE y
CH

3

I. 2-(diethylamino)-N-(2,4-dimethylphenyl}acetamide,

\@ 3
CH

3

J. 2-(diethylamino)-N-(2,5-dimethylphenyl)acetamide,
CH,

\ﬂ/\"

CH.

CH;, 3

K. N-(2,6-dimethylphenyl)-2-(ethylmethylamino)acetamide.

Ph Eur
N N 2 *****
Lincomycin Hydrochloride ol 4
** *
(Ph. Eur. monograph 0583) w*
L . HCl . HO
R
Compound R Meolecular formula M,
Lincomycin ~ CHy  CygHasCIN:OgS.HoO  461.0
LincomycinB  H CyHyCNL065.H,0  447.0
Lincomycin hydrochloride monohydrate 7179-49-9

Action and use
Antibacterial.

Preparations
Lincomycin Capsules

Lincomycin Injection

PhEur

DEFINITION

Mixture of antibiotics produced by Sireptomyces lincolnensis
va. fincolnensis or obtained by any other means, the main
component being methyl 6,3-dideoxy-6-[[[(2S,4R)}-1-methyi-
d-propylpyrrolidin-2-yl]carbonyl]amino]- 1 -thio-D-eryehro-c-D-
galactg-octopyranoside (lincomycin)} hydrochloride
monchydrate,

Content

— sumt of the contents of lincomycin hydrochloride and
lincomycin B hydrochloride: 96,0 per cent to 102.0 per cent
(anhydrous substance);
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— lincomycin B hydrochloride: maximum 5.0 per cent
(anhydrous substance).

GCHARACTERS

Appearance

White or almost white, crystalline powder.
Solubility

Very soluble in water, slightly soluble in ethanol
(96 per cent), very slightly soluble in acetone.

IDENTIFICATION

A. Infrared absorption spectrophotomerry (2.2.24).
Comparison  lincomycin hydrochloride GRS.

B. Dissolve 0.1 g in water R and dilute to 10 mL with the
same solvent. The solution gives reacton (a) of chlorides
2310

TESTS

" Solution 8
Dissolve 2.0 g in carbon dioxide-fres water R and dilute to
20 ml with the same solvent.
Appearance of solution
Solution S is clear (2.2. 1} and not more intensely coloured
than reference solution Y¢ (2.2.2, Method II).
pH (2.2.3)
3.5 to 5.5 for solution S.
Specific optical rotaton (2.2.7)
+ 135 to + 150 (anhydrous substance).
Dissolve 1.000 g in water R and dilute o 25.0 mL with the
same solvent.
Related substances
Liquid chromatography (2.2.29).
Test sofution  Dissolve 25.0 mg of the substance to be
examined in the mobile phase and dilute to 10.0 mL with
the mobile phase.
Reference solution {a) Dissolve 25.0 mg of lincomycin
hydrochloride CRS in the mobile phase and dilute to 10.0 mL
with the mobile phase.
Reference solution (b)) Dissolve 5 mg of lincomycin
hydrochlonide for system suitability GRS (containing
impurities A, B and C} in 2 mL of the mobile phase.
Reference solution {¢) Dilute 2.0 mL of reference solution (a)
to 100.0 mL with the mobife phase.
Reference solution (d) Dilute 1.0 mL of reference soluticn (c)
to 20.0 mL with the mobile phase.
Column:
— size: 1 = 0.25 m, @ = 4.6 mm;
— stationary phase: base-deactivated end-capped octylsibyl silica

gel for chromatography R (5 pm);

— temperature: 50 "C.
Buffer solution pH 6.1 Dissolve 34 g of phosphoric acid R in
900 mL of water for chromatography R, adjust to pH 6.1 with
concentrated ammonia R and dilute to 1000 mL with esater for
chromatography R.
Mobile phase  methanol R, acetonimile R1, buffer solution
pH 6.1 (8:17:75 VIVIV}.
Flow rate 1 mL/min.
Detection  Spectrophotometer at 210 nm.
Injeciion 20 pL of the test solution and reference
solutions (b}, (¢) and (d).
Run tme 5.5 times the retention time of lincomycin.
Relative retention  'With reference to lincomycin (retention
time = about 10 min):; impurity C = about 0.4;

lincomycin B = about 0.5; impurity A = about 0.7;

impurity B = about 1.2 and 1.3.

System suitability Reference soludon (b):

— resofution: minimum 1.8 between the peak due to
lincomycin and the 1** peak due to impurity B.

Linnits:

— impurity A: not more than 5 times the area of the
principal peak in the chromatogram obtained with
reference solution (d) (0.5 per cent);

— sumt of the areas of the peaks due to impurity B: not more
than 5 times the area of the principal peak in the
chromatogram obtained with reference solution (d)

(0.5 per cent);

— gmpurity G: not more than twice the arez of the principal
peak in the chromatogram obtained with reference
solution (d) (0.2 per cent);

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

— total: pot more than the area of the principal peak in the

_chromatogram obtained with reference solution (<)
(2.0 per cent);

— disregard limit: 0.5 times the area of the principal peak in
the chromatogram obtained with reference solution (d})
(0.05 per cent).

Water (2.5.12)
3.1 per cent to 4.6 per cent, determined on 0.500 g.

Sulfated ash (2.4.19
Maximum 0.5 per cent, determined on 1.0 g.

Bacterial endotoxins (2.6, 14)

Less than 0.50 IU/mg, if intended for use in the manufacture
of parenteral preparations without a further appropriate
procedure for the removal of bacterial endotoxins.

ASSAY

Liquid chromatography (2.2.29) as described in the test for
related substances with the following modification.

Injection  Test solution and reference solutions (a) and {c).

Calculate the percentage content of C;gH35CIN;O6S
(lincomycin) and C;;H33CIN,OgS (lincomycin B) taking into
account the assigned content of CgH;35CIN,0¢S in
hincomyein hydrochloride GRS. Determine the content of
lincomycin by comparing with the area of the peak due to
lincomycin in the chromatogram obtained with reference
solution (a). Determine the content of lincomycin B by
comparing with the area of the peak due to lincomycin in the
chromatogram obtained with reference solution {c).

STORAGE
Al a temperature not exceeding 3¢ °C. If the substance is
sterile, store in a sterile, airtight, tamper-evident container.

IMPURITIES

Specified impurities A, B, C.

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 otherlunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
therefore not necessary to identify these impurities for
demonstration of compliance. See akso 5,10. Conwrol of impurities
in substances for pharmaceutical use) D, E, F.

r
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Linoleoyl Macrogolglycerides 11-123

A, methyl 6,8-dideoxy-6-[[[(2R,4R)-1-methyl-4-
propylpyrrolidin-2-yl]Jcarbonyl} amino}-1-thio-n- eryti:ro—a:—
D-galacto-octopyranoside {a@-amide epimer),

HyG

B. methyl 6,8-dideoxy-6-[[[(2S,4EZ)-1-methyl-4-
propylidenepyrrolidin-2-yl]carbonyl)amino} -1-thio-D-
erythro-t-D-galacto-octopyranoside {propylidene
analogues}),

H,C

C. methyl 6,8-dideoxy-6-[[{(25,4R)-4-propylpyrrolidin-2-yl]
carbonyl}amino]- 1-thio-D-erythro-o-D-galacto-
octopyranoside (N-desmethyl lincomycin),

HiC

D. methyl 6,8-dideoxy-6-[[[(25,4R)-1-methyl-4-
propylpyrrelidin-2-yljcarbonyt}amino]-1-thio-1-threo~a-D-
galacto-octopyranoside (7-epi-lincomycin),

HiC

E. (23,4R)-1-methyl-4-propylpyrrolidine-2-carboxylic acid
(4-propyl hygric acid),

F. methyl 6-amine-6,8-dideoxy-1-thio-D-erythro-u-D-galacto-
octopyranoside (methyl-1-thiclincosaminide).
PhEur

Linoleoyl Macrogolglycerides s

L)

* o 4

(Ph. Eur. monograph 1232)

Action and use
Excipient.

Fh Er

DEFINITION

Mixtures of monoesters, diesters and triesters of glycerol and
monoesters and diesters of macrogols.

They are obtained by partial alcoholysis of an unsaturated oil
mainly containing triglycerides of linofeic ((92,122)-octadeca-
9,12-dienoic) acid, using macrogol with a mean relative
molecular mass between 300 and 400, or by esterification of
glycerol and macrogol with unsaturated fatty acids, or by
mixing glycerol esters and condensates of ethylene oxide with
the fatty acids of this unsaturated oil.

CHARACTERS

Appearance

Amber, oily liquid which may give rise to a deposit after
prolonged periods at 20 °C,

Solubility
Practically insoluble but dispersible in water, freely soluble in

- methylene chloride.

Relative density
About .95 at 20 °C.

Refractive index
About 1.47 at 20 °C.

Viscosity

About 35 mPa-s at 40 °C.

IDENTIFICATION

A. Thin-layer chromatography (2.2.27).

Test solution  Dissolve 1.0 g of the substance to be examined
in methylene chloride R and dilute to 20 mL with the same
solvent.

Plate  TLC stlica gel plate R.

Mobile phase  hexane R, ether R (30:70 VIV).

Applicarion 10 pL.

Development  Over a path of 15 cm.

Drying In air.

Detection Spray with a 0.1 g/L solution of rhodamine B R in
ethanol (96 per cent) R and examine in ultraviolet light at
365 nm.

Results  The chromatogram shows a spot due to triglycerides
with an Rp value of about 0.9 (R,; 1) and spots due to
1,3-diglycerides (R, 0.7), to 1,2-diglycerides (R,, 0.6), to
monoglycerides (R, 0.1) and to esters of macrogol (R,, 0).
B. Hydroxyl value (see Tests).

C. Saponification value (see Tests).

D. Composition of fatty acids (see Tests).

- TESTS

Acid value (2.5.1)
Maximum 2.0, determined on 2.0 g.

Hydroxyl value (2.5.3, Method A)
45 to 65, determined on 1.0 g.
Iodine value (2.5.4, Method A}
90 to 110.

Peroxide value (2.5.5, Method A)
Maximum 12.0, determined on 2.0 g.
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Saponificaton value (2.5.6)
150 to 170, determined on 2.0 g.

Alkaline impurities

Introduce 5.0 g into a test tube and carefully add a mixture,
neutealised if necessary with 0.0 M hydrochloric acid or with
0.01 M sedium hydroxidz, of 0.05 mL of a 0.4 g/L solution of
bromophenol blue R in ethanol (96 per cent) R, 0.3 mL of
water R and 10 mL of ethanol (96 per cens) R. Shake and
allow to stand. Not more than 1.0 mL of 0.0 M hydrochloric
acid is required to change the colour of the upper layer to
yeltow.

Free glycerol

Maximum 3.0 per cent.

Dissolve 1.20 g in 25.0 mL of methylene chloride R. Heat if
necessary. After cooling, add 100 mL of water R. Shake and
add 25.0 mL of periodic acetic acid solution R. Shake and allow
to stand for 30 min. Add 40 mL of a 75 g/L solution of
potasstum todide R. Allow to stand for 1 min. Add 1 mL of
starch solution R. Titrate the iodine with 0.1 M sodfum
thiosulfate. Carry out a blank titraton.

1 mL of 0.1 M sodium thiosulfate is equivalent to 2.3 mg of
glycerol.

Composition of fatty acids (2.4.22, Method A)
Composition of the fatty-acid fraction of the subsiance:
— palmiric acid: 4.0 per cent to 20.0 per cent;

— stearic acid: maximum 6.0 per cent;

— olete acid: 20.0 per cent to 35.0 per cent;

— linolefe acid: 50.0 per cent to 65.0 per cent;

— linolentc acid: maximum 2.0 per cent;

— arachidic acid: maximum 1.0 per cent;

— eicosenoic actd: maximum 1.0 per cent.
Ethylene oxide and dioxan (2.4.25)

Maximum 1 ppm of ethylene oxide and maximum 10 ppm
of dioxan.

Water (2.5.12)

Maximum 1.0 per cent, determined on 1.00 g. Use & mixture
of 30 volumes of anhydrous methanol R and 70 volumes of
methylene chlonde R as solvent.

Total ash {(2.4.16)
Maximum 0.1 per cent.

STORAGE
Protected from light.

LABELLING

The label states the type of macrogol used (mean relative
-molecular mass) or the number of units of ethylene oxide per
molecule (nominal vafue),

FUNCTIONALITY-RELATED CHARACTERISTICS
This section provides information on characteristics that are
recognitsed as being relevant control parameters for one or more
Junctions of the substance when used as an excipient (see chapter
5.15). Some of the charactenistics described in the Functionality-
related characteristics section may also be present in the mandatory
part of the monograph since they also represent mandatory quality
enteria. In such cases, a cross-reference o the vesis described in the
mandatory part is included in the Funciionality-related
characteristics section, Conirol of the characterisics can contribute
to the quality of a medicinal product by improving the consistency
of the manufacturing process and the performance of the medicinal
product durtng use, Where control methods are cited, they are
recogrised as being suitable for the purpose, but other methods can
also be used, Wherever results for a particular characteristic are
reported, the control method must be indicated.

The following characteristics may be relevant for Hinoleoyl
macrogolghycerides used as self-emulsifying agents and solubdlisers.
Hydroxyl value

(see Tests).

Saponification value

(see Tests).

Compositon of fatty acids

(see Tests).

Ph Eur

K

Virgin Linseed Oil

(Ph. Eur. monograph 1908)
P Er

DEFINITION

Fatty oil obtained by cold expression from ripe seeds of
Linum usitatissimum L. A suitable antioxidant may be added.
CHARACTERS

Appearance

Clear, yellow or brownish-yellow liquid, on exposure to air
turning dark and gradually thickening. When cooled, it
becomes a soft mass at about —20 °C,

Solubility

Very slightly soluble in ethanol (96 per cent), miscible with
light petroleum.

Relative density

About 0.931,

Refractive index

About 1.480.

IDENTIFICATION

First identification: B, C,

Second identification: A, B.

A. Identification of fatty oils by thin-layer chromatography
(2.3.2).

Resufis  The chromatogram obtained is similar to the
corresponding chiomatogram shown in Figure 2.3.2.-1.
B. Iodine value (see Tests).

C. Composition of fatty acids (see Tests).

TESTS

Acid value (2.5.1)

Maximum 4.5.

Todine value (2.5.4)

160 to 200.

Peroxide value (2.5.5, Method A)

Maximum 15.0.

Saponification value (2.5.6)

188 to 195; carry out the saponification for 1 h.

Unsaponifiable matter (2.5.7)

Maximum L.5 per cent, determined on 5.0 g.

Composition of fatty acids

Gas chromatography {2.4.22, Methed C). Use the calibration

mixture in Table 2.4.22.-3,

Composition of the fatty-acid fraction of the ofl:

— fatty acids with a chain length less than G5 maximum
1.0 per cent,

— palmitic acid: 3.0 per cent to 8.0 per cent,

— palmitoleic acid: maximum 1.0 per cent,

*
*
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Liothyronine Sodium II-125

— stearic acid; 2.0 per cent to 8.0 per cent,

— olefc acid: 11.0 per cent to 35.0 per cent,

— linofeic acid: 11.0 per cent to 24.0 per cent,

— linolenic acid: 35.0 per cent to 65.0 per cent,

—- arachidic acid: maximurmn 1.0 per cent.

Cadmium

Maximum 0.5 ppm, determined as described in general
method 2.4.27. Heawvy metals in herbal drugs and herbal drug
preparations.

Water (2.5.32)
Maximum 0.1 per cent, determined on 1.00 g.
STORAGE
In an airtight container, protected from light.
P
. . . Wy
Liothyronine Sodium o
+ *
* gk
(Ph. Eur. monograph 0728) *
t
/( ] OJ@\/\
H NH,
HO | CO,Na
I
C|5H| |I3NNaO4 673 55-06-1

Action and use
Thyroid hormone replacement.

Preparation
Liothyronine Tablets

P Er
DEFINITION

Sodium (25)-2-amino-3-{4-(4-hydroxy-3-iodophenoxy)-3,5-
diiodophenyl)propanoate.

Content

95.0 per cent to 102.0 per cent (dried substance}.
CHARACTERS

Appearance

White or slightly coloured, hygroscopic powder.

Solubility

Practically insoluble in water; slightly soluble in ethano!
{96 per cent). It dissolves in dilute solutions of alkali
hydroxides.

IDENTIFICATION

First identification: A, G, E.

Secand identification: A, B, D, E.

A. Specific optical rotation (see Tests).

B. Ultraviolet and visible absorption spectrophotometry
(2.2.25).

Test solution Dissolve 10.0 mg in 0.1 M sodium hydroxide
and dilute to 100.0 mL with the same solvent.

Speciral range  230-350 nm.

Absorption maximumt At 319 nm.

Specific absorbance at the absorption maximum 63 to 69 (dried
substance).

C. Infrared absorption spectrophotometry (2.2.24).
Companson  Nothyronine sodium CRS.

D. To about 50 mg in a porcelain dish 2dd a few drops of
sulfuric acid R and heat. Violet vapour is evolved,

E, To 200 mg add 2 mL of difute sulfuric acid R. Heat on a
water-bath and then carefully over a naked flame, increasing
the temperature gradually up to about 600 °C. Continue the
ignition until most of the particles have disappeared. Dissolve
the residue in 2 mL of water R. The solution gives

reaction (a) of sodium (2.3.1).

TESTS

Specific optical rotation (2.2.7}

+ 18.0 to + 22.0 (dried substance).

Dissolve 0.200 g in a mixture of 1 volurne of ! M hydrochloric
acid and 4 volumes of ethanol (96 per cent} R and dilute to
20.0 mi. with the same mixture of solvents.

Related substances

Liquid chromatography (2.2.29). Protect the solutions from light

throughout the test.

Solution A Mix 10 volumes of mobile phase A with

90 volumes of methanol R.

Solution B Mix 30 volumes of mobite phase B and

70 volumes of mobile phase A. Mix equal volumes of this

solution with solution A.

Tese solution  Dissolve 20.0 mg of the substance to be

examined in 20 mL of solution A. Dilute 4.0 mL of this

solution to 20.0 mL with solution B,

Reference solution (a) Dissolve 2.5 mg of levothyroxine

sodium CRS (impurity A) and 2.5 mg of lothyronine

sodigm GRS in solution A and dilute to 25 mL with the same

solution. Dilute 1.0 mL of this solution to 50.0 mL with

solution B.

Reference solution (3) Dilute 1.0 mL of reference solution (a)

to 10.0 mL, with solution B,

Reference solution (¢} Dissolve the contents of a vial of

liothyronine for peak identification CRS (containing impurities

A, B, C, D and E) in solution B and dilute to 1.0 mL with

the same solution.

Reference solution (d) Dissolve 20.0 mg of othyronine

sodium CRS in 20 mL of solution A. Dilute 4.0 mL of this

solution to 20.0 mL with solution B.

Blank solution Solution B.

Columm:

—size: 1=0.15m, @ = 4.0 mm;

— stationary phase: end-capped octadecylsifyl silica gel for
chromatography R (3 pm).

Mobile phase:

— mobile phase A: dissolve 9.7 g of sulfamic acid R in water R
and dilute to 2000 mL with the same solvent; add 1.5 g
of sodium hydroxide R and adjust to pH 2.0 with 2 M

soditm hydroxide;
— mobile phase B: acetonitrle R1;

Time Moblle phase A Mobile phase B
(mln) {per cent V) {per cent V)
0-3 75 a5
3-4 5370 25 = 30
4-14 70 30
14 -44 70 - 20 30 - 80
44 - 54 20 80

Flow rate 1 mL/min.
Detecion  Spectrophotometer at 225 nm.

Injection 25 pL of the test solution and reference

solutions (a), (b) and (¢).
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Identification of impurities Use the chromatogram obtained
with reference solution (¢) to identify the peaks due to
impurities A, B, C, D and E.

— relazive retention with reference to liothyronine (retention
time = about 14 min); impurity B = about 0.2;
impurity E = about 0.5; impurity A = about 1.4;
impurity C = about 2; impurity D = about 2.4

Svstemn suitabilivy:

— resofution: minimum 5.0 between the peaks due to
impurity A and liothyronine in the chromatogram
obtained with reference solution (a).

Limiss,

— mpurity A: not more than the area of the corresponding
peak in the chromatogram obtained with reference
soluton (a) (1.0 per cent);

— impurity E: not more than 5 times the area of the peak
due to liothyronine in the chromatogram obtained with
reference solution (b) (0.5 per cent);

— impurities B, C: for each impurity, not more than 3 times
the area of the peak due to liothyronine in the
chromatogram obtained with reference solution (b)

{0.3 per cent);

— impurity D. not more than twice the area of the peak due
to liothyronine in the chromatogram obtained with
reference solution (b) (0.2 per cent);

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

— total: not more than twice the area of the peak due o
licthyronine in the chromatogram obtained with reference
solution (a) (2.0 per cént);

— disregard Himir: 0.5 times the area of the peak due to
liothyronine in the chromatogram obtained with reference
solution (b} (0.05 per cent).

Chlorides

Maximum 2.0 per cent, expressed as NaCl (dried substance).

Dissolve 0.500 g in a 2 g/L solution of sodium hydroxide R
and dilute to 100 mL with the same solvent. Add 15 mL of
dilute nitric acid R and titrate with 0.05 M sifver nitrate,
determining the end-point potentiometrically (2.2.20).

1 mL of 0.05 M stlver nitrate is equivalent to 2.93 mg of
NaCl.

Loss on drying (2.2.32)

Maximum 4.0 per cent, determined on 0.500 g by drying #n
vacuo at 60 °C.

ASSAY

Liquid chromatography (2.2.29) as described in the test for
related substances with the following modifications.
Injection  Test solution and reference solution {d).
Calculate the percentage content of C,;H,,I;NNaQ, from
the declared content of liothyronine sodium CRS.

STORAGE
In an airtight container, protected from light, at a
temperature between 2 °C and 8 °C.

IMPURITIES
Specified impurities A, B, G, D, E,

|
t o
H NH,
HO ! CO:H
i

A, (25)-2-amino-3-{4-(4-hydroxy-3,5-diiodophenoxy)-3,5-
diiodophenyl)propanoic acid {levethyroxine),

HO
H NH,
I COH

B. (25)-2-amino-3-(4-hydroxy-3,5-diiodophenyl)propanoic
acid (diiodotyrosine),

1
Q
coH
HO i
i

C. [4-(4-hydroxy-3-iodophenoxy)-3,5-diiodophenytjacetic
acid (triodothyroacetic acid),

1
I o] ‘
BEB O
|

D. [4-(4-hydroxy-3,5-diiodophenoxy)-3,5-diiodophenyl]acetic
acid (tetraiodothyroacetic acid),

!
)
Q’ H NH,
HO I coH

E. (25)-2-amino-3-[4-(4-hydroxyphenoxy)-3,5-diiodophenyl]
propanoic acid (diiodothyronine).

PhEar
. e . . > *
Lisinopril Dihydrate o
i
(Ph. Eur. monograph 1120)
9 y
Hozi;i) » 2H0
HoN
Ca1H3 N505,2H,0 441.5 83915-83-7

Action and use
Angiotensin converting enzyme inhibitor.

Preparations
Lisinopril Oral Solution
Lisinopril Tablets
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Lisinopril Dihydrate II-127

PhEar

DEFINITION
(25)-1-{(28)-6-Amino-2-[[(15)-1-carboxy-3-
phenylpropyljamino]hexanoyl} pyrrolidine-2-carboxylic acid
dihydrate.

Content

98.5 per cent to 101.5 per cent (anhydrous substance).

CHARACTERS
Appearance
White or almost white, crystalline powder.

Solubility
Soluble in water, practically insoluble in anhydrous cthanol
and in heptane.

IDENTIFICATION

A. Specific optcal rotation (2.2.7): —47 to —43 (anhydrous
substance).

Dissolve 0.5 g in zinc acerate solution R and dilute to 50.0 mL
with the same solvent.

B. Infrared absorption spectrophotomeiry (2. 2.24).
Comparison  lisinopril dilydrate CRS.

TESTS

Related substances

Liquid chromatography (2.2,29).

Test solution  Dissolve 50.0 mg of the substance to be
examined in mobile phase A and dilute to 10.0 mL with
mobile phase A.

Reference solution (o) Dissolve 5 mg of Ilisinopril for system
sustability A CRS (containing impurities A and E) in mobile
phase A and dilute to 1 mL with mobile phase A,
Reference solution (3) Dilute 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 (¢) Dissolve the contents of a vial of
lisinopril impurity F CRS in 1 mL of mobife phase A,
Reference solution (d) Dissolve 5 mg of lisinopril for peak
idennfication CRS (containing impurity G) in mobile phase A
and dilute to 1 mL with mobile phase A.

Column:

— size: 1= 0.25m, @ = 4.6 mm;

— stationary phase; base-deactivated end-capped octadecylsityl
stlica gel for chromatography R (5 pm);

-~ temperature: 50 °C,

Mobile phase:

— mobile phase A: mix 3 volumes of acetonierile RI and
97 volumes of a 3.12 g/L. solution of sodium diftpdrogen
phosphate R previously adjusted to pH 3.8 with difute
phosphoric acid R;

— mobile phase B: mix 20.5 volumes of aceonitrile R1 and
79.5 volumes of a 3.12 g/L solution of soditon difiydrogen
Phosphate R previously adjusted to pH 3.5 with diftte
phosphoric acid R;

Time Mobile phase A Mobile phase B
(min) (per cent /1) {per cent V/P)
0-2 100 0
2-37 100 - 0 0= 100
37-62 0 [10H]
Flow rate 1.6 mL/min.
Detection  Spectrophotometer at 210 nm,
Injection 50 pL.

Identification of impurities Use the chromatogram suppfied

with fisinopril for system suitabiliy A CRS and the

chromatogram obtained with reference solution (a) to

identify the peaks due to impurities A and E; use the

chromatogram obtained with reference solution (¢) to identify

the peak due to impurity F; use the chromatogram supplied

with lisinopnil for peak identification CRS and the

chromatogram cbtained with reference solution (d) to

identify the peak due to impurity G.

Relarive retention  With reference to lisinopril (retention

time = about 14 min): impurity A = about 0.7,

impurity E = about 1.2; impurity F = about 1.9;

impurity G = about 2.9.

System suitability:

— resolution: minimum 1.5 between the peaks due to
lisinopril and impurity E in the chromatogram obtained

- with reference solution (a);

— signial-to-neise ratio: minimum 45 for the principal peak in
the chromatogram obtained with reference sojution (b).

Calculation of percentage contents:

— correction factor. multply the peak area of impurity F by
2.1;

— for each impurity, use the concentration of lisinopril
dihydrate in reference solution (b).

Limits:

— impurities A, E, F. for each impurity, maximum
0.2 per cent;

— impurity G: maximum Q.15 per cent;

— unspecified impunities: for each impurity, maximum
0.10 per cent;

— total: maximum 0.5 per cent;

— reporting threshold: 0.05 per cent; disregard any peak with a
retention time less than 3 min.

Water (2.5.12)
8.0 per cent to 9.5 per cent, determined on 0.200 g.

Sulfated ash (2.4.14)
Maximum (.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.350 g in 50 mL of water R. Titrate with 0.1 M
sodium hydroxide, determining the end-point
potentiometrically {2.2.20) at the 1** point of inflexion.

1 mL of 0.1 M soditm hydroxide is equivalent to 40.55 mg of
C1HaN30s.

IMPURITIES

Specified impurities A, E, F, G.

Other detectable impunities (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
criterion for otherfunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
therefore not necessary to identify these impurities for
demonstration of compliance. See also 5.10. Control of impunities
in substances for pharmaceutical use) B, C, D, H, 1, 7.

NH, and enantiomer

HO,C H

A. (2RS)-2-amino-4-phenylbutanoic acid,
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/g/ SO4H
HiC

B. 4-methylbenzenesulfonic acid,

C. (25)-2-{(35,8a5)-3~(4-aminobutyl)-1,4-
dioxohexahydropyrrolo[1,2-a] pyrazin-2(1 H)-y1]-4-
phenylbutanoic acid (5,5,S-diketopiperazine),

D. (25)-2-[(3S,8aR)-3-(4-aminobutyl)-1,4-
dioxohexahydropyrrolo[1,2-a]pyrazin-2(1 H)-yl}-4-
phenylbutanoic acid (&,S,S-diketopiperazine),

i T " .com
Q\;:fv*b

E. (25)-1-[(25)-6-amino-2-[[(1R)-I-carboxy-3-phenylpropyl]

HN

aminoJhexanoyl] pyrrolidine-2-carboxylic acid (lisinopril R,

S,S-isomer),

Hozc i H \i>

HZN

F. (25)-1-[(25)-6-amino-2-[[{15)-1-carboxy-3-
cyclohexylpropylJamino]hexanoyl) pyrrolidine-2-carboxylic

acid (cyclohexyl analogue),
C>°°’”

Qg d

0=\HH

H%CQ%HX/\@

G. (285)-1-[(235)-6-amino-2-[[(25)-1-[[(58)-5-({(15)-1-
carboxy-3-phenylpropyl]amino}-6-[(25)-2-
carboxypyrrolidin-1-yi]-6-oxohexyl]amino]-1-oxo-4-
phenylbutan-2-yl]amino]hexanoyl]pyrrolidine-2-carboxylic
acid (lisinopril dimer),

H COH
HaN

H. (28)-6-amino-2-[[(1.5)-1-carboxy-3-phenylpropyl]
amino]hexanoic acid,

coH

L (28)-1-[(25)-2,6-bis[[(1S8)-1-carboxy-3-
phenylpropyljamino]hexanoyl] pyrrolidine-2-carboxylic
acid,

I, (28)-1-[(25)-6-[(28)-6-amino-2-[[(15)-1-carboxy-3-
phenylpropyl]amino}hexanamido}-2-{{(1S)-1-carboxy-3-
phenylpropyl]Jamino}hexanoyl]pyrrolidine-2-carboxylic
acid.

PhEuwr

. kel ]
Lithium Carbonate rox
* *

(Ph. Eur. monograph 0228) el
Li,CO;, 739 554-13-2

Action and use
Prophylaxis of affective disorders.

Preparations
Lithium Carbonate Tablets
Lithium Carbonate Prolonged-release Tablets

Ph Ewr

DEFINITION

Content

98.5 per cent to 100.5 per cent.

CHARACTERS

Appearance

White or almost white powder.

Solubilicy

Slightly soluble in water, practically insofuble in ethanol
(96 per cent).

IDENTIFICATION
A. When moistened with hydrochloric acid R, it gives a red
celour to 2 non-luminous flame.
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B. Dissolve 0.2 g in 1| mL of hAvdrochioric acid R, Evaporate to
dryness on a water-bath. The residue dissolves in 3 mL of
ethanol (96 per cent) R.

C. It gives the reaction of carbonates (2.3.1).

TESTS

Solution §

Suspend 10.0 g in 30 mL of dis#fled water R and dissolve by
the addition of 22 mL of aitric acid R. Add dduie sodium
hydroxide solutfon R until the solution is neutral and dilute to
100 mL with distilled water R.

Appearance of solution

Solutdon S is clear (2.2. 1) and colourless (2.2.2, Method II).

Chlorides (2.4.4

Maximum 200 ppm.

Dilute 2,5 mL of solution S to 15 mL with water R.
Sulfates (2.4.13)

Maximum 200 ppm. )

Disperse 1.25 g in 5 mL of distilled water R and dissolve by
adding 5 mL of hydrechlonic acid R1. Boil for 2 min. Cool
and add dilute sodium hydroxide solution R until neutral. Dilute
to 25 mL with distled water R.

Arsenic (2.4.2, Method A)

Maximum 2 ppm, determined on 0.5 g.

Caleium (2.4.3)

Maximum 200 ppm.

Dilute 5 mL of solution S to 15 mL with disalled water R.

Iron (2.4.9)

Maximum 20 ppm.

Dilute 5 mL of solution 8 to 10 mL with water R.
Magnesium (2.4.6)

Maximum 150 ppm.

Dilute I mL of solution S to 10 mL with water R. Dilute
6.7 mL of this soluton to 10 mL with water R,

Potassium

Maximum 300 ppm.

Atomic emission spectrometry (2.2. 22 Method 1.

Test solution  Dissolve 1.0 g in 10 mL of hydrochloric acid RI
and dilute to 50.0 mL with water R.

Reference solutions Prepare the reference solutions using a
solution of potasstum chloride R containing 500 pg of K pcr
millilitre, diluted as necessary with water R.

Wavelength  766.5 nm.

Sodium

Maximum 300 ppm.

Atomic emission spectrometry (2.2.22, Method I).

Test solution  Dissolve 1.0 g in 10 mL of hydrochloric acid RI
and dilute to 50.0 mL with warer R.

Reference solutions Prepare the reference solutions using a
solution of sodium chloride R containing 500 yg of Na per
millilitre, diluted as necessary with water R,

Wavelength 589 nm.

ASSAY
Dissolve .250 g in 50 mL of carbon dioxidefree water R.
Titrate with 1 M hvdrochloric acid, determining the end-point
potentiometrically (2.2.20). Read the volume added at the
" point of inflection.
1 mL of ! M hydrochloric acid is equivalent to 36.95 mg
of Li;COs.
PhEwr

el

Lithium Citrate

(Ph. Eur. monograph 0621)
CgH;5Li04,4H,0

¥
* %

ok
282.0

Action and use
Prophylaxis of affective disorders.

Preparation
Lithievm Citrate Oral Solution

Ph Er

DEFINITION
Trilithium 2-hydroxypropane-1,2,3-tricarboxylate
tetrahydrate.

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

CHARACTERS
Appearance
White or almost white, fine crystalline powder,

Solubility
Freely soluble in water, slightly soluble in ethanol
(96 per cent),

IDENTIFICATION

A, When moistened with hydrochlonic acid R, it gives a red
colour to a non-luminous flame.

B. Ditute 3 mL of solution § {(se¢ Tests} to 10 mL with
water R. Add 3 mL of potassium ferriperiodate solution R.

A white or yellowish-white precipitate is formed.

C. To 1 mL of solution 8 add 4 mL of water R, The solution
gives the reaction of citrates (2.3.1).

TESTS

Solution S

Dissolve 10.0 g in carbon dioxide-free water R prepared from
distilled water R and dilute to 100 mL with the same solvent.

Appearance of solution

Solution 8 is clear (2.2./) and colourless (2.2.2, Method IT).
Acidity or alkalinity

To 10 mL of solution 8 add 0.1 mL of phenolphthalein
solution R. Not more than 0.2 mL of 0.1 M kydrochloric acid
or 0.1 M sodium hydroxide is required to change the colour of
the indicator.

Readily carbonisable substances

To 0.20 g of the powdered substance to be examined add
10 mL of sulfuric acid R and heat in a water-bath at

90 * 1 °C for 60 min, Cool rapidly. The solution is not
more intensely coloured than reference solution Y, or GY,
(2.2.2, Method II).

Chlorides (2.4.4)
Maximum 100 ppm.
Dilute 5 mL of solution S to 15 mL with water R.

Oxalates

Maximum 300 ppm, calculated as anhydrous oxalate jon.
Dissolve 0.50 g in 4 mL of warer R, add 3 mL of hydrechloric
acid R and 1 g of zinc R in granules and heat on a water-bath
for I min. Allow to stand for 2 min, decant the liquid into a
test-tube containing 0.25 mL of a 10 g/L solution of
phenyihvdrazine hydrochloride R and heat to boiling. Cool
rapidly, transfer to a graduated cylinder and add an

equal volume of Aydrochloric acid R and 0.25 mL of perassitm
Sferricyanide solution R, Shake and allow to stand for 30 min.
Any pink colour in the solution is not more intense than that
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in a standard prepared at the same time and in the same
manner using 4 mL of a 0.05 g/L solution of oxalic acid R.

Sulfates (2.4.13)

Maximum 500 ppm.

To 3 mL of solution S add 2 mL of hydrochloric acid R1 and
dilute to 17 mL with déssifled water R, Prepare the reference
solution using 15 mL of a mixture of 2 mL of hydrochloric
acid R and 15 mL of stdfate standard sofution

(10 ppm SOy R and compare the opalescence after 15 min.
Water (2.5.12)

24.0 per cent to 27.0 per cent, determined on 0.100 g. After
adding the substance to be examined, stir for 15 min before
titrating. Carry out a blank titration.

ASSAY

Dissolve 80.0 mg in 50 mL of anhydrous aceric acid R,
heating to about 50 °C. Allow to cool. Titrate with 0./ M
perchloric acid, using 0.25 mL of naphtholbenzein solution R as
indicator, untl the colour changes from yellow to green.

1 mL of 0.1 M perchloric acid is equivalent to 7.00 mg

of CﬁHsLigO';.

STORAGE

In an airtight container.

PhEw

Live Blotherapeutic Products for ™%
Human Use R
(Ph. Bur. monograph 3053)

Ph Eir

DEFINITION

Live biotherapeutic products (LBP) are medicinal products
containing live micro-organisms (bacteria or yeasts) for
human use.

LBP are administered orally or vaginally and are available in
different pharmaceutical forms.

LBP may contain one or multiple microbial strains from the
same or different species of micro-organisms. The quantity of
living bacteria or yeasts is determined by counting viable and
culturable micro-organisms of the intended straings).

Faecal microbiota transplantation (FMT) and products
intended as gene therapy agents are excluded from this
monograph. :

PRODUCTION

GENERAL PROVISIONS

The production method for a given product must have been
shown to yield consistently an LBP comparable with the
batch(es) of proven clinical efficacy and safety in jnan.
Suitable in-process controls ensure that the production
process is under conrol and consistently produces LBP of
defined quality.

LBP are produced using a seed-lot system. The methods of
preparation are designed to maintain the viability of the
micro-organisms. Stabilisers and other excipients of
controlled microbiological quality may be added,

Where LBP are produced using substances of human or
animal origin, the requirements of general chapter 5,1.7.
Viral safety apply. The production process is optimised to
consistently minimise or remove adventitious agents and
toxic or other impurities.

* %

In the production of a final fot of LBP, the number of
subcultures of a bacterium or yeast, from the master seed lot,
shall not exceed that used for production of the LBP shown
to be satisfactory in clinical trials with respect to quality,
safety and efficacy.

Consistency of production is important to ensure the qualiry
of LBP. Limits for process parameters and for tests carried
out during production and on the final lot may be in the
form of maximum values, minimum values, or tolerances
around a given value. Limits are based on the results found
for batches tested clinically and those used to demonstrate
consistency of production, These limits may subsequently be
refined on a statistical basis in the light of production data.
CHARACTERISATION OF THE MICRO-ORGANISM
(S)

The characterisation of the micro-organism(s) is carried out
at the strain level. The strain used for master seed lots is
identified by historical records that include information on its
origin, subsequent manipulation and the tests used to
characterise the strain. Characterisation includes
determination of the phenotype and genotype of the strain,
using methods such as macroscopic and microscopic
methods, biochemical tests, molecular genetic tests,
sequencing or mass spectrometry. The strain must be
phenotypically and genotypically stable. Antimicrobial
resistance is determined and any resistance transferable from
the micro-organism to the relevant microbiota is investigated
and excluded. The presence of virulence factors must be
investigated and evaluated with respect to safety.

For products to be administered orally, survivability of the
micro-organism(s) in the human gut is demonstrated by in
vitro gastric acid and bile resistance testing.

SEED-LOT SYSTEM

A seed-lot system is used. Suitable measures are taken to
ensure that adventitious agents and toxic or other impurities
are not present in master or working seed-lots. When a
master seed-lot is replaced, the new master seed-lot must be
fully characterised and the critical steps in the production
process revalidated to the extent required to demonstrate that
no adverse change has occurred in the quality, safety and
efficacy of the product.

CULTURE MEDIA

Culture media are sterile and, as far as possible, free from
ingredients known to cause toxic, allergic or other
undesirable reactions in humans; if inclusion of such
ingredients is necessary, it is demonstrated that the residual
amount in the final lot does not adversely affect product
safety.

GROWTH AND HARVESTING

Each strain is cultured and the culture is examined for purity
by suitable tests. These tests may include inoculation into
suitable media, examination of colony morphology and
microscopic examination. The culture js harvested under
defined conditions and may be stored under appropriate
conditions.

INTERMEDIATE PRODUCTS

When intermediate products are stored, a storage period
justified by stability data is established for each intermediate,
Test for microbial contamination

Each intermediate is shown to comply with defined
in-process limits using a suitable method,
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FINAL BULK

The final bulk may contain a single strain or a mixture of 2
or more strains. Stabilisers and other excipients may be
added depending on the dosage form.

FINAL LOT

When the final lot is an agueous suspension, it is distributed
into sterile, tamper-evident containers (3.2).

The final lot complies with the requirements under
Identification, Tests and Assay. Certain tests prescribed for
the final [ot may be carried out on the final bulk, provided it
has been demonstrated that subsequent manufacturing
operations do not affect compliance,

IDENTIFICATION
Each micro-organism is identified by a suitable method.

TESTS
Appearance
It complies with the established specification.

Microbial contamination .

Microbiological examination of LBP is performed according

to the methods given in general chapters 2.6.36 and 2.6.38.

When an acceptance criterion for microbial contamination is

prescribed it is interpreted as follows:

— 10' CFU: maximum acceptable count = 20;

— 107 CFU: maximum acceptable count = 200;

— 10® CFU;: maximum acceptable count = 2000.

Acceptance criteria based upon the aerobic microbial

contamination count (AMCC) and the combined yeasts/

moulds contamination count (YMCC) are given in

Table 3053.-1.

In additon to the micro-organisms listed in Table 3053.-1,

tests for other pathogens may be carried out based on a risk

assessment (e.g. specific environmental contaminants,

anaerobic contaminanis (e.g. Clostridia)).

The significance of other micro-organisms recovered is

evaluated in terms of:

— intended recipient: risk may differ for neonates, infants,
the debilitated;

— use of immunosuppressive agents, corticosteroids;

-— presence of disease, wounds, organ damage.

pH (2.2.3)

It complies with the limit approved for the particulag

product.

Water (2.5.12), Loss on drying (2.2.32) or Water activity
(2.9.39)

It complies with the limit approved for the particular
product.

ASSAY

Number of live micro-organisms

The number of micro-organisms, expressed in CFU, is
determined by a suitable microbial enumeration test, for
example by the pour-plate method or surface-spread method,
The potency of each strain js expressed in CFUfg, CFU/mL,
or CFUtunit; it is not less than the stated value or it is within
the stated range,

The potency may be expressed in number of viable cells/mL
based on viable-cell assay, in agreement with the competent
authority,

Table 3053.-1. — Acceptance criteria for microbiological quality of

LBP

Route of
adminlstration

AMCC*
(CFUlg
or CFU/mL})

YMCCr~
(CFUfg
or CFUMmL)

Specified
mlcro-
organlsmy*

Non-aqueous
preparations for
oral use

10°

10?

Absence of
Escherichia
coli**™* (| g or
1 mL)

Aqueous
preparations lor
oral use

10*

10!

Absence of
Escherichia
colit*** (1 g or
1 mL})

Yaginal use

10?

10!

Absence of
Pseudomonas
ceruginosa (L g
or Il mL)
Absence of
Staphylococcis
aurens (1 g or
1 mlL)
Absence of
Candida albicans
(tgorl mL)

* If it is not possible to determing the AMCG due to Lhe absence of a
suitable method for the LBP, then test for the absence of the following
specified miceo-organisms using the methods in general chapter 2.6, 38 bile-
tolerant Gram-negative bacteria®"’ (t g or 1 mL), P. aenugincsa (k g or

1 mL), §. amreus (1 g or | mL), Safmonella spp. (10 g or 10 mL). Tests for
other pathogens may be carried out based on a risk assesament (¢.g. specific
environmental contaminants).
M Jf the LBP consists of E. ¢oli, test for the absence of Enterobacteriaceac
and other Gram-negative bacteria using suitable culture media instead of
testing for the absence of bile-tolerant Gram-negative bacteria.

** If it is not possible to determine the YMCC due to the absence of a
suitable method for the LBP, then test for the absence of C. alicans and test
for pathogenic moulds based on a risk assessment.

*4% If the LBP consists of Baciius spp. spores, Lest for the absence of Baciflur
cereits in addition to the tesis described in the table.
*&42 1f the LBP consists of E. cofi, the test for E. coli should be replaced by
another test for the absence of faccal contaminants by testing for Emerococcus
faecatis and Enterococcus faecium as indicators. A search for other pathogens
may be carried owt based on a risk assessrnent {e.g. pethogenic B coh),

STORAGE

Liquid LBP are not to be frozen.

LABELLING
The label states:
— the name of the strain(s);
— the route of administration;
— the storage conditions;
— the expiry date;
— the potency of each strain expressed
in CFU/mL, CFU/g, CFU/unit or viable cells/mL;
— the name of any stabilisers and other excipients;
— where applicable, for freeze-dried preparations to be
reconstituted before use:
— the name, composition and volume of the
reconstituting liquid to be added;
— the storage conditions and the period of time within
which the LBP is to be used after reconstitution.
PhEar
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. . *
Lobeline Hydrochloride et
* *
(Ph. Eur. monograph 1988) ol
HCI
C53H,3CINO, 373.9 134-63-4

Action and use
Respiratory stimulant.

Ph B

DEFINITION
2-[(2R,65}-6-[(25)-2-Hydroxy-2-phenylethyl]-1-
methylpiperidin-2-y{]-1-phenylethanone hydrochloride.
Content ‘

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

CHARACTERS

Appearance

White or almost white, microcrystalline powder.
Solubility

Sparingly soluble in water, freely soluble in ethanol
{96 per cent), soluble in methylene chloride.

IDENTIFICATION

First identification: A, B.

Second identification: B, G,

A. Infrared absorption spectrophotomeiry (2.2.24).
Comparison  lobeline hydrochloride CRS.

B. Solution S (see Tests) gives reaction (a) of chlorides
(2.3.1.

C. Examine the chromatograms obtained in the test for
foreign alkaloids,

Results  The principal spot in the chromatogram obtained
with test solution (b) is similar in position and size to the
principat spot in the chwomatogram obtained with reference
solution (b).

TESTS

Solution 8

Dissolve 0.250 g in carbon dioxide-free water R prepared from
distilled water R and dilute to 25.0 mL with the same solvent.
Appearance of solution

Soludon S is clear (2.2, 1) and colourless (2.2.2, Method II).
pH (2.2.3)

4.6 to 6.4 for solution S,

Specific optical rotation (2.2.7)

-55 to —59 (dried substance), determined on solution S.
Foreign alkaloids

Thin-layer chromatography (2.2.27).

Test sofution (a) . Dissolve 0.10 g of the substance to be
examined in miethanol R and dilute to 5.0 mL with the same
solvent,

Test solution (b)  Dilute 1 mL of test solution (2) to 10 mL
with methanol R.

Reference solution (2} Dilute 0.1 mL of test solution (a) to
10 mL with methanol R.

Reference solution () Dissolve 10 mg of lobeline
hydrochioride GRS in methanol R and dilute to 5 mL with the
same solvent.

Plate  TLC stlica gel GFjs4 plate R.

Mobile phase  diethylamine R, cyclohexane R (10:90 ViV).

Application 10 pL.

Development  Over 2/3 of the plate.

Drying At 120 °C.

Detection Examine in ultraviolet light at 254 nm.

Limits In the chromatogram obtained with test solution (a):

— any impurity. any spot, apart from the principal spot, is
not more intense than the spot in the chromatogram
obtained with reference solution (a) (1 per cent).

Related substances

Liquid chromatography (2.2.29).

Test solution  Dissolve 10.0 mg of the substance to be

examined in the mobile phase and dilute to 10,0 mL with

the mobile phase.

Reference solution (q) Dilute 1.0 mL of the test solution o

100.0 mL with the mobile phase. Dilute 1.0 mL of this

solution to 10.0 mL with the mobile phase.

Reference solution (b) Dissolve 5 mg of phenytoin CRS in the

mobile phase and dilute to 100.0 mL. with the mobile phase,

To 1 mL of the solution add 0.1 mL of the test solution and

dilute to 25 mL with the mobite phasa.

Column:

— size: [ =025 m, @ =4 mm,

— stationary phase; spherical end-capped ociylsibyl sifica gel for
chromatography R (5 pm).

Mobile phase Dissolve 1.0 g of sedium methanesulfonate R

and 2.50 g of disodium hydrogen phosphate dihydrate R in a

mixture of 3 volumes of a 6.7 per cent ¥/V solution of

phosphoric acid R, 29 volumes of acetonitrile R and 70 volumes
of water R and dilute to 1000 mL with the same mixture of
solvents.

Flow raze 1.5 mL/min.

Detection  Spectrophotometer at 210 nm,

Injection 10 pL.

Run time 2 times the retention time of lobeline which is

about 17 min.

Systemn suitability Reference solution (b):

— resolusionr: minimum 4.0 between the peaks due to
phenytoin and to lobeline,

Limirs;

— any impurity: not more than the area of the principal peak
in the chromatogram obtained with reference solution (a)
(0.1 per cent},

— toral: maximum of 2 times the ar¢a of the principal peak
in the chromatogram obtained with reference solution (a)
(0.2 per cent),

— disregard level: 0.5 times the area of the principal peak in
the chromatogram obtained with reference soludon (a}
(0.05 per cent). -

Sulfates (2.4.13)

Maximum 0.1 per cent, determined on solution S.

Loss on drying (2.2,32)

Maximum 1.0 per cent, determined on 1.000 g in vacto.
Sulfated ash (2.4.14) .
Maximum 0.1 per cent, determined on the residue obtained
in the test for loss on drying.

ASSAY

Dissolve 0.300 g in 50 mL of ethanol (96 per cent) R.

Add 5 mL of 0.01 M hydrochloric acid. Carry out a
potentiometric titration {2.2,20), using 0. M sodium
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hydroxide. Read the volume added between the 2 points of
inflexion.

1 mL of 0.1 M sodium hydroxide is equivalent to 37.39 mg of
C,3H3CING,.

STORAGE

Protected from light.

IMPURITIES

CH
H 1 3
LN .-
H ©OH Ho

A, 2-[(25,6R)-6-[(2R)-2-hydroxy-2-phenylethyl]-1-
methylpiperidin-2-yl]-1-phenylethanone ((+)-fobeline},

B. 2,2'-[(2R,65)-1-methylpiperidine-2,6-diyl] bis(1-
phenylethanone) (lobelanine),

C. meso-(1R,1'8)-2,2"-[(2R,68)-1-methylpiperidine-2,6-diyl)
bis(1-phenylethanol) {lobelanidine),

HyC. O

D. acetophenione.

PhEur
Lofepramine Hydrochloride
:
N™.
k/\ HCI
i
CH; O
C,sH,7CIN;O,HCI 455.4 26786-32-3

Action and use
Monoamine reuptake inhibitor; tricyclic antidepressant,

Preparation
Lofepramine Tablets

DEFINITION

Lofepramine Hydrochloride is 5-(3-[N-(d-chlorophenacyl)-N-
methylamino] propyl) 10,1 1-dihydro-5H-dibenz(b,/]azepine
hydrochloride. It contains not less than 98.5% and not more
than 101.0% of CZﬁHz';ClNzo,HCI, calculated with
reference to the dried substance.

CHARACTERISTICS

A fine, yellowish white to greenish yellow powder.
Very soluble in ethano! (96%) and in methanol; slightly
soluble in acetone; very slightly soluble in zwater.

It exhibits polymorphism.

IDENTIFICATION

A. The infrared absorption spectrum, Appendix IT A, is
concordant with the reference spectrum of Jefepramine
hydrochloride (form A) (RS 399A4).

B. 2 mL of a 1% wiv solution in ethanol (96%) complies with
the test for chlorides, Appendix VI. '

TESTS

Related substances

Carry out the method for liguid chromategraphy,

Appendix IIT D, using the following solutions. Solution (1)
contains 0.1% w/v of the substance being examined in the
mobile phase. For solution (2} dilute 1 volume of solution
(1) to 200 volumes with the mobile phase. Solution (3)
contains 0.0002% wiv each of destpramine

hydrochloride BPCRS and imipramine hydrochloride BPCRS in
the mobile phase.

Inject 20 pL of solutions (1) and (2). Inject 20 pL of
solution (3) and allow the chromatography to continue for

4 times the retention time of the principal peak.

The chromatographic procedure may be carried out using
(a) a stainless steel column (25 cm x 4.6 mm) packed with
base-deactivated end-capped ocylsilyl silica gel for chromatography
(5 um} (Lichrospher 60 RP-select B is suitable) maintained
at 50°, (b) as the mobile phase with a flow rate of 1.5 mL
per minute a 0.09% wi/v solution of sedfum dodecyl sulfate in a
mixture of 550 volumes of acetonitrile, 325 volumes of water
and 125 volumes of a buffer solution of pH 1.0 containing
0.015% wiv of glycine, 0.018% wiv of sedium chloride and
0.44% whv of hydrochloric acid and (c) a detection wavelength
of 254 nm.

The test is not valid unless, in the chromatogram obtained
with solution (3), the resolutfon factor between the two
principal peaks is at least 0.9.

In the chromatogram obtained with solution (1) the area of
any secondary peak is not greater than the area of the peak in
the chromatogram obtained with solution (2) (0.5%) and the
sum of the areas of any secondary peaks is not greater than
twice the area of the peak in the chromatogram obtained
with solution (2) (1%).

Loss on drying

When dried at a temperature of 100° at a pressure not
exceeding 0.2 kPa, loses not more than 0.5% of its weight.
Use 1l g. :

ASSAY

Carry out the method for figuid chromatography,

Appendix ITI D, using the following solutions. Solution (1)
contains 0.02% w/v of the substance being examined in the
mobile phase. Solution (2) contains 0.02% wiv of lofepramine
hydrochloride BPCRS in the mobile phase.

The chromartographic procedure described under the test for
Related substances may be used.

Inject 20 pL of each solution.

Calculate the content of C,6H,;CIN,O,HCI from the
chromatograms obtained and using the declared content of
C,5H,; CIN,O,HCI in lofepramine hydrochloride BPCRS.
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STORAGE

Lofepramine Hydrochloride should be kept tn an aictight

container and protected from light.
IMPURITIES

Cl

H;C. N
'
H

q

A. l-mer.hylamino—4’-chloroacetophcnone,

COzH

Cl

B. 4-chlorobenzoic acid,

&
9

=z
\
2]
=
&

=

C. desipramine,

J

Lo

D. iminodibenzyi,

s

Lo
o

O—=

Hy

E. N-formyldesipramine,

Lo~

NO
HaC”
Br-
o : o)
Cl

F. N,N-bis(4’-chlorophenacyl)desipramine bromide,

Cl

G. imipramine,
Cl

Br
(¢]

H. 2-bromo-4'-chloroacetophenone.

¥k

Lomustine
(Ph. Eur. monograph 0928)
O
JLN/\/CI

g )

NO

%
* %

* gk

CoH,4CIN;0, 233.7 13010-47-4

Action and use
Cytotoxic alkylating agent.

Preparation
Lomustine Capsules

Ph Eur

DEFINITION
1-(2-Chloroethyl)-3-cyclohexyl-1-nitrosourea.
Content

99.0 per cent to 101.0 per cent (dried substance}.
CHARACTERS

Appearance

Yellow, crystalline powder.

Solubility

Practically insoluble in water, freely soluble in acetone and in
methylene chloride, soluble in ¢thanol (96 per cent).
Carry out the tests protected from light and prepare all the
solutions immediately before use.

IDENTIFICATION

Infrared absorption spectrophotometry (2.2.24).
Comparison lomusiine GRS.

TESTS

Related substances

Liquid chromatography (2.2.29).

Phosphate buffer solution  Dissolve 1.36 g of potassium
dilydrogen phosphate R in 900 mL of warer R, adjust to

pH 3.0 with dilute phosphoric acid R and dilute to 1000 mL
with water R.

Test sohuion  Dissolve 50.0 mg of the substance to be
examined in acetoniprile R1 and dilute to 10.0 mL with the
same solvent,

Reference solution (a} Dissolve 5.0 mg of dicyclohexylurea R
{impurity C) in methanol R and dilute to 10.0 mL with the
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same solvent. Dilute 1.0 mL of the solution te 50.0 mL with

acetoritrile R1. Mix 1.0 mL of this solution and 1.0 mL of

the test solution.

Reference solution (b)) Dilute 1,0 mL of the test solution to

100.0 mL with acetonitrle R1. Dilute 1.0 mL of this sclution

to 10.0 mL with acetonitile R1.

Column:

—sze =025 m, @ = 4.6 mm;

— stationary phase: end-capped ociylsityl silica gel for
chromatography R (5 pm); '

— temperature: 40 °C.

Mobile phase:

— mobile phase A: acetonitrile Ri, phosphate buffer solution
(20:80 V/V);

— mobile phase B: phosphate buffer solution, acetonitrile Rf
(24:76 VIV);

Time Mobile phase A Mobile phase B
{min) (per cent /1) (per cent F/7)
0-2 5 25

2-17 75 - 40 25 = 60

17 -34 40 - 30 o0 - 70

34-42 30 10

Fiow rate 1.0 mIL/min.

Detection  Spectrophotometer at 205 nm.

Injection 20 plL.

Identification of impurities  Use the chromatogram obtained

with reference solution (a) o identify the peak due to

impurity C. .

Relarive rerention  With reference to lomustine (retention

time = about 23 min): impurity C = about 0.7.

System suitability Reference solution (a):

— resolution: minimum 5.0 between the peaks due to
impurity C and lomustine.

Caleulation of percentage contents:

— for each impurity, use the concentration of lomustine in
reference solution (b).

Limits:

— unspecified impurities: for each impurity, maximum
0.10 per cent;

— total: maximum 0.2 per cent;

— reporting threshold: 0.05 per cent.

Chlorides (2.4.4)

Maximum 500 ppm.

Dissolve 0.24 g in 4 mL. of methanol R and add 20 mL of
water R, Allow to stand for 20 min and fitter. To 10 mL, of
the filtrate, add 5 mL of methanel R. When prepanng the
standard, replace the 5 mL of water R with 5 mL of
methano! R,

Loss on drying (2.2.2)
Maximum 1.0 per cent, determined on 1.000 g by drying in
a desiccator at a pressure not exceeding 0,7 kPa for 24 h.

ASSAY

Dissolve 0.200 g in about 3 mL of ethanol (96 per cent) R
and add 20 mL of a 200 g/L. solution of potassium
hydroxide R and boil under a reflux condenser for 2 h.

Add 75 mL of water R and 4 mL of nitric acid R. Cool and
titrate with 0.1 M stlver mitrate, determining the end-point
potentiometrically (2.2,20). Carry out a blank titration,

1 mL of 0.1 M siver nitrate is equivalent to 23.37 mg

of CngﬁclNgoz.

STORAGE

Protected from light.

IMPURITIES

Ocher 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 acceprarce
cniterion for otherfunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
therefore not necessary to identify these impurities for
demonstration of compliance. See also 5.10. Control of impurities
in substances for pharmaceutical use) A, B, C.

o]

A. 1,3-bis(2-chlorocthyl)urea,
%
oy
B. 1-(2-chloroethyl}-3-cyclohexylurea,
Q1 O
I

C. 1,3-dicyclohexylurea.

PhEwr
. . * X 4
Loperamide Hydrochloride X
* +*
(Ph. Eur. monograph 0929) ek
]
OH
N
, HC
Gt
N,
CH,
o]
CapH34CLIN, O, ' 513.5 34552-83-5

Action and use

Opioid receptor agonist; antidiarthoeal.
Preparations

Loperamide Capsules

Loperamide Orat Solution
Loperamide Oral Suspension
Loperamide Tablets

Loperamide Orodispersible Tablets

Ph Eir

DEFINITION
4-[4-(4-Chlorophenyl)-4-hydroxypipendin-1-yl}-N,N-
dimethyl-2,2-diphenylbutanamide hydrochloride,
Content

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

Appearance

White or almost white powder.

Solubility

Skighdy soluble in water, freely soluble in ethanol
(96 per cent} and in methanol.

It shows polymorphism (35.9).

IDENTIEICATION

Infrared absorption spectrophotometry (2.2.24).
Conmparison loperamide hydrochloride CRS.

If the spectra obtained show differences, dissolve the
substance to be examined and the reference substance
separately in the minimum volume of methylene chloride R,
evaporate to dryness and record new spectra using the
residues.

TESTS

Related substances

Liquid chromatography (2.2.29).

Test solugion  Dissolve 0.100 g of the substance tobe

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

solvent.

Reference solution (a) Dissolve 10,0 mg of loperamide for

system suitabifity CRS (containing impurities A, B, D, E,

G and H) in methano! R and dilute to 1.0 mL with the same

solvent.

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

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

10.0 mL with methanol R.

Column: '

—sze:1=0.10m, @ = 4.6 mm;

— stationary phase; base-deactivated end-capped octadecylsityl
sifica gel for chromatography R (3 pm;

— temperature: 35 °C,

Mobile phase:

— mobile phase A: 11.0 g/L solution of tetraburlammonium

hydrogen sulfare R1;

— mobile phase B: acetonitrile for chromatography R;
Time Mobile phase A Mobile phase B
(min) (per cent ¥/V) (per cent ¥V)
0-15 90 - 30 10> 70
15-17 30 70

Flow rate 1.5 mL/min.

Detection  Spectrophotometer at 220 nm.

Injection 10 pL.

Identification of impurities  Use the chromatogram supplied

with loperamide for system suitability CRS and the

chromatogram obtained with reference solution (g} to

identify the peaks due to impurities A, B, D, B, Gand H.

Relative retention With reference to loperamide (retention

time = about 6 min): impurity D = about 0.8;

impurity G = about 1.20; impurity H = about 1.25;

impurity E = about 1.45; impurity A = about 1.50;

impurity B = about 1.9,

Svitemn sustabilicy Reference soluton (a):

— peak-ro-valley ratio: minimum 1.5, where H, = height
above the baseline of the peak due to impurity G and
H, = height above the baseline of the lowest point of the
curve separating this peak from the peak due to
impurity H; minimum 1.5, where H, = height above the
baseline of the peak due to impurity E and H,, = height

above the baseline of the lowest point of the curve
separating this peak from the peak due to impurity A.

Calcudation of percentage contents:

— correction factor; multiply the peak area of
impurity D by 1.7;

— for each impurity, use the concentration of loperamide
hydrochloride in reference soluton (b).

Limits:

— impunities B, D: for each impurity, maximum 0.2 per cent;

— unspecified impurities: for each impurity, maximum
0.10 per ceny;

— total: maximum 0.3 per cent;

— reporting threshold: 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 (2.4.19)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.400 g in 50 mL of ethanol (96 per cent) R and add
5.0 mL of 0.01 M hydrochloric acid, Carry out a
potentiometric titration (2.2.20), using 0. M sodium
hydroxide, Read the volume added between the 2 points of
inflexion,

1 mL of 0.1 M sodium hydroxide is equivalent to 51.35 mg of
C20H34CleN2 0.

STORAGE

"Protected from light.

IMPURITIES

Specified impurities B, D,

Other detectable impurities (the following substances would, if
present at a sufficient level, be detected by one or other of the tests
int the monograph. They are limited by the general acceptance
criterion Jor otherlunspecified impurities andfor by the general
ntonograph Substances for pharmaceutical use (2034). It is
therefore not necessary to identsfy these impunties for
demonstration of compliance, See also 5.10. Control of impumities
in stbstances for pharmaceunical use) A, C, E, F, G, H.

A. 4-[4-(4’-chloro-[1,1'-biphenyl]-4-yi)-4-hydroxypiperidin-
1-yl]-N,N-dimethyl-2,2-diphenylbutanamide,
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(;,‘Ha Cl
N0
H,C
2 L0 Q)
oGO

I o)

cl chy » b
Q N “CH, CHy

' 0

B. 4-(4-chlorophenyl)-1, 1-bis[4- (dimethylamino)-4-oxo-3,3-
diphenylbutyl]-4-hydroxypiperidin-1-ium, G. (15,49)4-(4-chlorophenyl)-1-[4-(N, N-dimethylamino)-3,3-
diphenyl-4-oxobutyl]-4-hydroxypiperazine 1-oxide,

Cl
\Qﬁm e
' N
H

N
C. 4-(4-chlorophenyl)piperidin-4-ol,
N
OH GHa
N.
CHs,
o

H. 4-[4-(4-chlorophenyl)-3,6-dihydropyridin-1 {2 H)-yl]-N,N-
dimethyl-2,2-diphenylbutanamide.
PhEr

D. 4-(4-hydroxy-4-phenylpiperidin- [ -yf)-N,N-dimethyl-2,2-
. ; o .
diphenylbutanamide, Loperamide Oxide Monohydrate ~ #* ™%
* *

cl * gk
(Ph. Eur. monograph 1729)
OH
Cl
OH
[ - f

OH

. N
O
N\
CH,

o
E. 1,4-bis[d-(4-chlorophenyl)-4-hydroxypiperidin-1-yl]-2,2-
diphenylbutan-I-one,
cl CasH3,CIN, 05, H,O 511.1
. o Acﬁon and use
Opioid receptor agonist; antidiarrhoeal.
N P&

0

&
’ (;:Ha DEFINITION
O N 4-[trans-4-(4-Chlorophenyl)-4-hydroxy-1-oxidopiperidin-1-
! 3 y1)-N,N-dimethyl-2,2-diphenylbutanamide monohydrate.
O ' Content

99.0 per cent to 101.0 per cent (anhydrous substance).
F. (1r,4r)-4-{4-chlorophenyl)-1-[4-(N,N-dimethylamino)-3,3- ~ CHARACTERS

diphenyl-4-oxobutyl] -4-hydroxypiperazine §-oxide Appearance
(loperamide oxide}, White or almost white powder, slightly hygroscopic.
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Solubility

Practically insoluble in water, freely soluble in alcohol and in
methylene chloride.

mp

About 152 °C, with decomposition.

IDENTIFICATION

Infrared absorption spectrophotometry (2.2.24).

Comparison loperamide oxide monohydrate CRS.

TESTS

Related substances

Liquid chromatography (2.2.29).

Test sofution Dissolve 0.100 g of the substance to be

examined in methano! R and dilute to 10.0 mL with the same

solvent.

Reference solution (a} Dissolve 5.0 mg of loperanide

hydrochloride CRS in methanol R, add 0.5 mL of the test

solution and dilute to 100.0 mL with metharo! R.

Reference solution (8) Dilute 1.0 mL of the test solution to

20.0 mL with methano! R. Dilute 1.0 mL of this solution to

25.0 mL with methans! R,

Columsm.

—size: 1= 0.10 m, @ = 4.6 mm,

— stationary phase; base-deactivated octadecylsityl silica gel for
chromatography R (3 um),

— temperature: 35 °C.

Mobile phase:

— niobile phase A: 17.0 g/L soludon of tetraburylanmmontium

hydrogen sulfate R1,

— mobile phase B: acetonitnle R,
Time Moblle phase A Mobile phase B
(min) (per cent /1) (per cent /1)
6-15 9¢ — 30 10 - 70
1517 30 70

Flow rate 1.5 mL/min.

Detection  Spectrophotometer at 220 nm.

Injection 10 plL.

Relative retention ' With reference to loperamide oxide

{retention time = about 7 min): impurity A = about 0.9;

impurity B = about 1.11; impurity C = about 1.13.

System suitability Reference solution (a);

— resolurion: minimum 3.8 between the peaks due to
loperamide oxide and impurity A.

Limirs:

— impunities A, B, C: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solution (b) (0.2 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 (b)
{0.10 per cent),

— total: not more than 1.5 times the area of the prncipal
peak in the chromatogram obtained with reference
solution (b) (0.3 per cent),

— disregard Hmit: 0.25 vimes the area of the principal peak in
the chromatogram obtained with referenice solution (b)
(0.05 per cent).

Water (2.5.12)

3.4 per cent to 4.2 per cent, determined on 0.500 g.

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

ASSAY

Dissolve 0,350 g in 50 mL of a mixture of 1 volume of
anhydroys acetic actd R and 7 volumes of methyl ethyl ketorie R.
Titrate with 0.1 M perchlonic acid using 0.2 mL of
naphtholbenzein solution R as indicator.

1 mL of 0.1 M perchloric acid is equivalent to 49.30 mg

of C39H33CIN;O,.

STORAGE
In an airtight container, protected from light.
IMPURITIES
Specified impurities A, B, C.
cl
OH
N
o
N,
CHy
0

A. 4-[4-(d-chlorophenyl)-4-hydroxypiperidin-1-yl}-N,N-
dimethyl-2,2-diphenylbutanamide (loperamide),

B. 4-[cis-4-(4-chlorophenyl}-4-hydroxy-i-oxidopiperidin-1-
ylI-N,N-dimethyl-2,2-diphenylbutanamide,

Cl

CHy

CH,

C. 4-[4-(4-chlorophenyl)-3,6-dihydropyridin-1(2H)-yl)-N,N-
dimethyl-2, 2-diphenylbutanamide.
Ph Eur
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Lopinavir P
4
(Ph. Eur. monograph 2615) Bl
CHy
Hc— H H ) O CHy
;S\WHNNJ\/"
L o (HHOH H
N o HyC
CarHeN,05 629 192725-17-0

Action and use
Protease inhibitor; antiviral (HIV).

PR Er

DEFINITION

(25)-N-[(15,35,45)-1-Benzyl-4-{[2-(2,6-
dimethylphenoxy)acetyljaming]-3-hydroxy-5-phenylpentyl] -3-
methyl-2-[2-oxotetrahydropyrimidin-1(2H}-yl]butanamide.
Content

98.0 per cent to 102.0 per cent (anhydrous substance).

CHARACTERS

Appearance

White or yellowish-white, slightly hygroscopic powder.
Solubility

Practically insoluble in water, very soluble in methanol and in
methylene chloride.

It shows polymorphism (5.9).

IDENTIFICATION

A. Specific optical rotation (see Tests).

B. Infrared absorption spectrophotometry (2.2,24).
Comparison lopinavir CRS.

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

TESTS

Specific optical rotation (2.2.7)

—27.0 to —22.0 (anhydrous substance).

Dissolve 0.200 g in methano! R and dilute to 25.0 mL with
the same solvent.

Related substances

A. Liquid chromatography (2.2.29).

Solvent mixture  acetonitrile R1, water R (50:50 V/IV).
Phosphate buffer solunion  Dissolve 0.9 g of dipotassium
hydragen phosphate R and 2.7 g of potassium dihydrogen
phosphate R in 900 mL of water R and mix well. Adjust to
pH 6.0 with phosphoric acid R, dilute to 1000 mL with

water R and filter.

Test solution (a) Dissolve 50.0 mg of the substance to be
examined in the solvent mixture and dilute to 100.0 mL with
the solvent mixture,

Test solucion (8) Dilute 5.0 mL of test solution (a) to

100.0 mL with the solvent mixture.

Reference solution (@) Dissolve 50.0 mg of lopinavir GRS in
the solvent mixture and dilute to 100.0 mL with the solvent
mixture. Dilute 5.0 mL of the solution to 100.0 mL with the
solvent mixtre,

Reference solution (b) Dilute 5.0 mL of test sclution (b) to
250.0 mL with the solvent mixture.
Reference solution (¢) Dissolve 2.5 mg of lopinavir for system
suitabiliy CRS {containing impurities A, B, C, F, G, I, N,
Q, R, S and T) in the solvent mixture and dilute to 5.0 mL
with the solvent mixture,
Reference solution (d)  Dissolve 2.5 mg of lopinavir for peak
identification CRS (containing impurities D and O) in the
solvent mixture and dilute to 5.0 mL with the solvent
mixture.
Column:
— size: =025 m, @ = 4.6 mm;
— stationary phase: end-capped octadecylsityl silica gel for
chromatography R (4 pm);
— temperacure: 50 °C.
Mobile phase:
— mobile phase A: acetonitrile R1, phosphate buffer
solution (45:55 ViV};
— mobile phase B: phosphate buffer solution,
acetonitrile R1 (2575 ViIV);

Time Mobile phase A Moblle phase B
(min) (per cent V1) (per cent V/F)
0-60 100 4]

60 - 61 100 - 0 o - 100

6l - 81 0 100

Flow race 1.0 mL/mnin.
Detection Spectrophotometer at 215 nm.

Injection 20 pL of test solution {a) and reference
solutions (b), (c} and (d}. i
Identification of impurities  Use the chromatogram supplied
with lopinavir for system suitability CRS and the chromatogram
obtained with reference solution (¢) to identify the peaks due
to impurities A, B, C, F, G, I and N; use the chromatogram
supplied with lopinavir for peak identification CRS and the
chromatogram obtained with teference solution (d) to
identify the peak due to impurity D.
Relative retention v (not rg) with reference to lopinavir
(retention time = about 37 min): impurity A = about 0.03;
impurity B = about 0.07; impurity C = about 0.10;
impurity D = about 0.13; impurity F = about 0.59;
impunty G = about 0.62; impurity I = about 1.1;
impurity N = about 1.4.
System suttability Reference soludon (c):
— resolution: minimum 1.5 between the peaks due to
impurities F and G.
Calculation of percentage contents:
— for impurity A, multiply the peak area by the
correction factor 1.6;
— for impurity B, multiply the peak area by the
correction factor 1,3; ‘
— for impurity C, multiply the peak area by the
correction facior 1.5;
— for impurity D, multiply the peak area by the
correction factor 1.3;
— for each impurity, use the concentration of lopinavir in
reference solution (b).
Limits:
— impurtties B, I for each impurity, mazimum
0.2 per cent;
— impurities A, C, D, F, G: for each impurity, maximum
0.15 per cent;
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— unspecified impurities: for each impurity, maximum
0.10 per cent;
— reporting threshold: 0.05 per cent; disregard any peak
eluting after impurity N.
B. Liquid chromatography (2.2.29) as described in test A for
related substances with the following modifications.
Mobile phase Mobile phase A, mobile phase B (30:70 V/V).
Run time 8.3 times the retention time of lopinavir.
Identification of impurities Use the chromatogram supplied
with lopinavir for system suitabifity CRS and the chromatogram
obtained with reference solution (¢) to identify the peaks due
to impurities Q, R, S and T; use the chromatogram supplied
with lopinavir for peak identification CRS and the
chromatogram obtained with reference solution (d} to
identify the peak due to impurity O.
Relative retention r - (not rg) with reference to lopinavir
(retention time = about 6 min): impurity N = about 1.4;
impurity O = about 1.5; impurity Q = about 4.4;
impurity R = about 6.0; impurity § = about 7.1;
impurity T = about 8.5.
System suitability Reference solution {c):
— resolution; minimum 3.0 between the peaks due to
impurities S and T.
Calculation of percentage contents:
— for impurity O, muftply the peak area by the
correction factor 1.3;
— for impurity Q, multiply the peak arca by the
correction factor 0.7;
— for each impurity, use the concentration of lopinavir in
reference solution (b).
Limis:
— impurities 0, @, R, T for each impurity, maximum
0.15 per cent;
— unspecified impurities: for each impurity, maximum
0.10 per cent;
— reporting threshold: 0.05 per cent; disregard any peak
eluting before and including impurity N;
— total of all impurities eluting before and including
impurity N in test A and after impurity N in rest B:
maximum 0,7 per cent.
Water
(2.5.12): maximum 4.4 per cemt, determined on 0.250 g.

Sulfated ash (2.4 19
Maximum 0.2 per cent, determined on 1.0 g.

ASSAY

Liquid chromatography (2.2.29) as described in test A for
related substances with the following modifications.

Mobile phase  Mobile phase A.

Injection  Test solution (b) and reference solution (a).

Run time 1.6 times the retention time of lopinavir.
Calculate the percentage content of C37HgN;O5 taking into
account the assigned content of lopinavir CRS.

STORAGE
In an airtght container.

IMPURITIES

Specified impurities A, B, C, D, F, G I, 0,0, R T.

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
critevion for otherlunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034}, It is
therefore not necessary to identify these impurities for

demonstration of compliance. See also 5.10. Conwrol of impurities
in substances for phamacewticel we) E, H, ¥, K, L, M, N,

finc-

o :HHOH

A. (28)-N-[(15,35,45)-1-benzyl-4-amino-3-hydroxy-5-
phenylpentyl]-3-methyl-2-[2-oxoterrahydropyrimidin-1

(2H)-yljbutanamide,

by uNn

o0 :HHOH

B. (25)-N-[(185,335,48)-1-benzyl-4-(formylamino)- 3-hy droxy-
5-phenylpentyl]-3-methyl-2-[2-oxotetrahydropyrimidin-1
(2H)-yljbutanamide,

CH, Q o N
HC— N HY O A
HyC

C. (2R)-N-[(15,235,48)-1-benzyl-2-hydroxy-4-{[(25)-3-
methyl-2-[2-cxotetrahydropyrimidin-1(2H)-yt}butanoyl]
amino]-5-phenylpentyl])-3-methyl-2-[2-
oxotetrahydropyrimidin-1(2 H)-yl butanamide,

G

D. (1R,3R)-1-{(1R)-1-[[2-(2,6-dimethylphenoxy)
acetyl]amino]-2-phenylethyl]-3-[[(2R)-3-methyl-2-[2-
oxotetrahydropyrimidin-1(2 H)-yl}butanoylJaminoj-4-
phenylbutyl hydrogen sulfate,
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Hz o] CH;,

)
oo

E. N-[(15,25,45)-4-amino-1-benzyl-2-hydroxy-5-
phenylpentyl] -2-(2,6-dimethylphenoxy}acetamide,

F. N-[{15,25,45)-1-benzyl-4:(formylamino)-2- hydroxy-5-
phenylpentyl]-2-(2,6-dimethylphenoxy)acetamide,

G. N-[(15,25,45)-(4-acetylamino)-1-benzyl-2-hydroxy-5-
phenylpentyl}-2-(2, 6-dimethylphenoxy)acetamide,

Hz o CH,
Mo
» N
H HH
HN_ O
HyG

b

o]

H. N-[(15)-1-[(45,65)-4-benzyl-2-0x0-1,3-0xazinan-6-yl]-2-
phenylethyl]-2-(2,6-dimethylphenoxy)acetamide,

HJC;S’\;(H fm 9 JO‘\/O:5
(ﬁ\/l\oo g)\u HiC

I. (28)-N-[(18,25,438)-1-benzyl-d-{{2-(2,6-
dimethylphenoxy)acetyl] amino]-2-hydroxy-3-
phenylpentyl]-3-methyl-2-[2-oxotetrahydropyrimidin- i
(2H)-yi]butanamide,

. q
(ﬁw Ny */@

:HH OH

3

1. (28)-N-[(15,35,48)-1-benzyl-4-{[2-(2,4-

dimethylphenoxy)acetyl]Jamino}-3-hydroxy-3-
phenylpentyl]-3-methyl-2-[2-oxotetrahydropyrimidin- [
(2H)-yl]butanamide,

K. (2R)-N-[(15,3S,45)-1-benzyl-4-[{2-(2,6-

dimethylphenoxy)acetyl]amino}-3-hydroxy-5-
phenylpentyl] -3-methyl-2-[2-oxotetrahydropyrimidin-1
(2H)-yl]butanamide,

L. N,N'-(Z}-ethene-1,2-diylbis[2-(2,6-
dirnethyiphenoxy)acetamide],

M. (25)-N-[(1 R,3R,45)-1-benzyl-4-([2~(2,6-dimethylphenoxy)
acetyl}amino]-3-hydroxy-5-phenylpentyl]-3-methyl-2-[2-
oxotetrahydropyrimidin-i (2H)-ylJbutanamide,

CH,
H o] CHs,

Cb 6 o

N. (25)-N-[(15,3R,45)-1-benzyl-4-[[2-(2,6-
dimethylphenoxy)acetyl]amino}-3-hydroxy-3-
phenylpentyl]-3-methyl-2-[2-oxotetrahydropyrimidin-1
(2H)-yl]butanamide,
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0. (15,35)-1-[(1.5)-1-[[2-(2,6-dimethylphenoxy)
acetyl]amino]-2-phenylethyl]-3-[[(25)-3-methyl-2-[2-
oxotetrahydropyrimidin-i¢2H)-yl]butanoyl]amino] -4~
phenylbutyl (25)-3-methyl-2-[2-oxotetrahydropyrimidin-1
(2H)-yl] butanoate,

P. (25)-N-[(1R,35,45)-1-benzyt-4-[[2-(2,6-
dimethylphenoxy)acetyl] amino]-3-hydroxy-5-
phenylpentyl}-3-methyt-2-[2-oxotetrahydropyrimidin-1
(2H)-ylbutanamide,

Q. N-{(15,25,45)-1-benzyl-4-[[2-(2,6-
dimethylphenoxy}acetyl]amino]-2-hydroxy-5-
phenylpentyl]-2-(2,6-dimethylphenoxy)acetamide,

Qo
f\‘wr&m e
ﬁ)

R. (25)-N-[(15,35,45)-1-benzyl-4-{[2-(2,6~
dimethylphenoxy)acetyllamino]-3-hydroxy-5-
phenylpentyl]-2-[3-[2-(2,6-dimethylphencxy)acetyl}-2-
oxotetrahydropyrimidin- 1 (2H)-yl]-3-methylbutanamide,

HG

8. (18,35)-1-[(15)-1-{[2-(2,6-dimethylphenoxy)
acetyl}amino]-2-phenylethyl]-3-[{(25)-3-methyl-2-[2-
oxotetrahydropyrimidin- 1 (2H)-yl]butanoyl]amino]-4-
phenylbutyl 2-(2,6-dimethylphenoxy)acetate,

T. N,N'-bis[(185,35,45)-1-benzyl-4-[[2-(2,6-
dimethylphenoxy)acetyl]amine] -3-hydroxy-5-phenylpentyl]
urea,

FPhEr

Loprazolam Mesilate

0]

Y
0N Q NTN NMe

O \N ,CH3SO3H
Cl

Cy3H,; CINg0,,CH,055,H,0 5791 70111-5¢-5
Action and use

Benzodiazepine.

Preparation

Loprazolam Tablets

DEFINITION J

Loprazolam Mesilate is {Z)-6- (2—chlonophenyl)-2 4-dihydro-
2-(4-methylpiperazin-1-ylmethylene)-8-nitroimidazo{1,2-4]
[1,4]benzodiazepin-1-one methanesulfonate mono-hydrate.
It contains not less than 98.5% and not more than 101.0%
of Cy3H,,CINGO,,CH4038S, calculated with reference 1o the
dried substance.

PRODUCTION

Risk assessiment should be used to evaluate the potental for
genotoxic methanesulfonate esters to be formed in the
presence of low molecular weight alcohols. If a risk of
methanesulfonate ester formaton is identified through risk
assessment, these impurities should not exceed the threshold
of toxicological concern.

www.webofpharma.com




2022

Loratadine I1-143

CHARACTERISTICS

A yellow, crystalline powder.

Slightly soluble in waier and in ethanol (96%); very slightly
soluble in ether.

IDENTIFICATION

A. The infrared absorption specirum, Appendix II A, is
concordant with the reference spectrum of loprazolam mesilate
(RS 205).

B. The light absorption, Appendix II B, in the range 210 to
370 nm of a 0.001% wiv solution in ethanol (96%5) exhibits a
maximum at 330 nm and a shoulder at 240 nm.

The absorbance at the maximum is about 0.7.

TESTS

N-methylpiperazine

Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions in a mixture of
equal volumes of chioroform and metharol.

(1} 2.0% whv of the substance being examined.

(2) 0.0050% wiv of N-methylpiperazine.
CHROMATOGRAPHIC CONDITIONS

(a) Use as the coating sifica gel (Merck silica gel 60 plates are
suitable).

(b) Use the mobile phase as described below.,

{c) Apply 10 pL of each soluton.

(d) Develop the plate to 15 cm.

(e) After removal of the plate, allow it to dry in air, heat at
110° for 15 minutes and spray with a mixture of 50 volumes
of a 2% wiv solution of potassium fodide and 1 volume of a
10% wiv solution of ehloroplatinic(v) acid,

MOBILE PHASE 7

2 volumes of 13.5M ammonia, 20 volumes of methanol and
80 volumes of ¢hloroform.

LIMITS

Any spot corresponding to N-methylpiperazine in the
chromatogram obtained with solution {1} is not more intense
than the spot in the chromatogram obtained with solution (2}
(0.25%).

Related substances

Carry out the method for thin-layer chromatography,
Appendix III A, using the following solutions in a mixture of
8 volumes of water, 46 volumes of chloroform and 46 volumes
of methanol.

(1) 2.0% wiv of the substance being examined.

(2) 0.0020% w/v of the substance being examined.

(3) 0.010% wiv of 6-(2-chlorophenyl)-2,4-dilydro-2-
[(dimethylamino)methylene]-8-nitroimidazof1,2-al{1,4]
benzodiazepin-1-one BPCRS (impurity A).
CHROMATOGRAPHIC CONDITIONS

{(a) Use as the coating sifica ge! (Mexck silica gel 60 plates are
suitable). Before use, stand the plate in methanol, allowing the
solvent front to ascend 17 ¢cm, allow to dry in air, heat the
plate at 100° to 105° for | hour and use with the flow of
mobile phase in the same direction as that used for the
pretreatment.

(b) Use the mobile phase as described below.

{¢) Apply 10 pL of each solution.

(d) Develop the plate to 15 cm.

() Afier removal of the plate, allow it to dry in air, spray the
plate with a 5% w/v solution of stanium(Hi) chloride in a
solution of hydrochloric acid containing 10% w/v of HCI and

then spray with a solution containing 0.4 g of 4-dimethyl-
antinocinnamaldehyde in a mixture of 20 mL of 6:
hvdrochioric acid and 100 mL, of ethanol (96%). Heat at 100°
until spots appear (about 10 minutes).

MOBILE PHASE
20 volumes of methanol and 80 volumes of ehloroform.

LIMITS

Any spot corresponding to impurity A in the chromatogram
obtained with soluton (1) is not more intense than the spot
in the chromatogram obtained with soluton (3) (0.5%) and
any other secondary spot is not more intense than the spot in
the chromatogram obtained with solution (2) (0.1%).

Loss on drying

When dried at 100° wo 105° [or 3 hours, loses 2.5 to 4.5% of
its weight. Use 1 g.

Sulfated ash

Not more than 0.1%, Appendix IX A.

ASSAY
Dissolve (.25 g in 60 mL of a 50% w/v solution of propan-2-

ol and titrate with 0.05M sodiuwm hydroxide V'S determining the

end point potentiometrically. Each mL of 0.05M sodim
Frydroxide VS is equivalent to 28.05 mg of Ca3H,) CINGOs,
CH,0,8S.

IMPURITIES

A. 6-(2-chlorophenyl}-2,4-dihydro-2-[(dimethylamino)
methylene}-8-nitroimidazo(1,2-4) [1,4)benzodiazepin-1-
one; dimethylamino analogue.

H‘O\IMe

B. N-methylpiperazine.

Loratadine et
*, Kk
LIS 4
(Ph. Eur. monograph 2124)
o
¢ N
N7 07T CH,
N
¢ !
C33H23CIN, O, 382.9 79794-75-5

Action and use
Histamine H, receptor antagonist; antihistamine.

Preparation
Loratadine Tablets
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DEFINITION

Ethyl 4-(8-chlorg-5,6-dihydro-11H-benza[5,6) cyclohepta[l,2-
b)pyridin-11-ylidene)piperidine-1-carboxylate.

Content

98.5 per cent to 101.5 per cent (dried substance).

CHARACTERS
Appearance
White or almost white, crystalline powder.

Solubility

Practically insoluble in water, freely soluble in acetone and in
methanol.

It shows polymorphism (5.9).

IDENTIFICATION

Infrared absorption spectrophotometry {2.2.24).
Comparison loratadine CRS.

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

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 1.0 g in methanol R and dilute to 20.0 mL. with the
same solvent.
Impurity H
Gas chromatography (2.2.29).

Internal standard solution  Dissolve 25 mg of isocamy!
" benzoate R in meihylene chloride R and dilute to 100 mL with
the same solvent. Dilute 5.0 mL of this scfution to 50 mlL.
with methylene chloride R.
Test sofution  Dissolve 25.0 mg of the substance to be
examined in methylene chloride R, add 1.0 mL of reference
solution (a) and 1.0 mL of the internat standard solution and
dilute to 5.0 mL with methylene chlonide R.
Reference solution (a) Dissolve 25.0 mg of loratadine
impurity H GRS in methylene chloride R and dilute to
100.0 mL with the same solvent. Dilute 5.0 mL of this
solution to 50.0 mL with metivlene chloride R.
Reference solution (b)) To 1.0 mL of reference solution (a)
add 1.0 mL of the internal standard solution and dilute to
5.0 mL with methylenz chloride R.
Column:
— material: fused silica;
—size: I=25m, © =032 mm;
— stationary phase: methylpolysiloxane R (film thickness

0.52 pm).

Carier gas  helium for chromatography R.
Flow rate 1.0 mL/min.,
Split ratio  1:30.

Temperature:
Time Temperature
(min) o
Column G-1 80
1-23 80 - 300
23-33 300
Injection port 260
Detector 300

Detection  Flame ionisation.

Injection 1 pL. of the test solution and reference solution (b).

Relative retention With reference to loratadine (retention

time = about 32 min): impurity H = about 0.33; isoamyl

benzoate = about 0.37.

System suitability Reference soluton (b):

— resolution: minimum 2.0 between the peaks due to
impurity H and iscamyl benzoate;

— signal-to-noise ratio: minimum 10 for the peak due to
impurity H.

Limit:

— impurity H: calculate the ratio (R) of the area of the peak
due to impurity H to the area of the peak due to isoamyl
benzoate from the chromatogram obtained with reference
solution (b); from the chromatogram obtained with the
test solution, calculate the ratio of the area of the peak
due to impurity H to the area of the peak due to isoamyl
benzoate: this ratio is ot greater than twice R
(0.1 per cent).

Related substances

Liquid chromatography (2.2.29).

Test solution Dissolve 25.0 mg of the substance to be

examined in the mobile phase and dilute to 25.0 mL with

the mobile phase.

Reference solution (a) Dissolve 5 mg of loratadine

impurity F CRS in the mobile phase and dilute to 25 mL

with the mobile phase, Dilute 1 mL of this solution to

10 mL with the mobile phase.

Reference solution (B) Dissolve 5 mg of loratadine for system

suttability CRS (containing impurites A and E) in the mobile

phase, add 0.5 mL of reference solution (a) and dilute to

5 mL with the mobile phase,

Reference solution (¢} 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,

Column:

— size: 1 =0.25 m, © = 4.6 mm;

— stationary phase: spherical end-capped octadecylsityl silica gel
Jor chromatography R (5 pm) with very low silanol activity;

— temperature: 40 °C,

Mobile phase Mix 30 volumes of methanol R, 35 volumes of

a 6.8 g/L solution of porassiven dihydrogen phosphate R

previously adjusted to pH 2.80 1t 0.05 with phosphoric acid R

and 40 volumes of acetonitrile R.

Flow rate 1.5 mL/min.

Detection  Spectrophotometer at 220 nm.

Injection 20 uL of the test solution and reference

solutions (b) and {c).

Run time 5 times the retention time of loratadine.

Identification of impurities Use the chromatogram supplied

with loratadine for system suitability CRS and the

. chromatogram obtained with reference solution (b) to

identify the peaks due to impurities A and E.

Relative retention  With reference to loratadine (retention

time = about 12 min): impurity D = abeut 0.2;

impurity B = about 0.4; impurity F = about 0.9;

impurity E = about 1.1; impurity A = about 2.4;

impurity C = about 2.7.

Svystem suitability Reference solution (b):

— peak-to-yalley ratio: mintmum 2.5, where H, = height
above the baseline of the peak due to impurity E and
H, = height above the baseline of the lowest point of the
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curve separating this peak from the peak due to
loratadine.

Limits:

— carrection factors: for the calculation of content, multiply
the peak areas of the following impurities by the
corresponding correction factor; impurity A = 1.7;
impurity F = 1.6; impurity E = 1.9; .

— impurity F: not more than wwice the area of the principal
peak in the chromatogram obtained with reference
solution (c) (0.2 per cent);

— impunties A, B, G, D, E: for each impurity, not more than
the area of the principal peak in the chromatogram
obtained with reference solution (c) (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 (<) (0.10 per cent);

— total: not more than 5 times the area of the principal peak
in the chromatogram obtained with reference solution (c)
(0.5 per cent);

— disregard limit: 0.5 times the area of the principal peak in
the chromatogram obtained with reference solution (c)
{0.05 per cent).

Sulfates (2.4.13)

Maximum 150 ppm.

Ignite 1.33 g at 800 £ 25 °C and take up the residue with
20 mL of distilled water R, Filter, if necessary, through paper
free from sulfates. Repeat the filtration with new paper filters
untl the fittrate is no longer turbid.

Loss on dryiong (2.2,32)
Maximum 0.5 per cent, determined on 1.000 g by drying in
an oven at 105 °C, )

Sulfated ash (2.4.19)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.300 g in 50 mL of glacia! acetic acid R, Titrate
with 0.1 M perchloric acid, determining the end-point
potentiomemically (2.2,20),

I mL of 0.1 M perchloric acid is equivalent to 38.29 mg
of C22H23C|N202.

IMPURITIES

Speaﬁed impurities A, B, C, D, E, F, H.

Other deteciable 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
cniterion for otherlunspecified impurities andlor by the general
menograph Substances for pharmaceutical use (2034), It is
therefore not necessary to identify these impurities for
demonsiration of compliance. See ake 5.10. Conirol of impunities
in substances for pharmaceutical use) G.

and enantiomer

A. ethyl 4-[(11RS)-8-chloro-11-hydroxy-6,11-dihydro-5H-
benzo[5,6]cyclohepta[i,2-b}pyrdin-11-yl)piperidine-1-
carboxylate,

Cl

[+]

==z

i
—

B. 8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-b]
pyridin-11-one,

o}
Cl
oo,

# N

<l

C. ethyl 4-(4,8-dichloro-5,6-dihydro-11 H-benzo[5,6]
cyclohepta[l,2-b]pyridin-11-ylidene)piperidine-1-
. carboxylate,

D. 8-chloro-11-(piperidin-4-ylidene)-6,11-dihydro-5H-benzo
[5,6] cyclohepta[l,2-b]pyridine,

o]

Cl J\/\

H N7 T0” TcH,

: and enantiomer
Z N
S

E. ethyl 4-[(11RS)-8-chloro-6,11-dihydro-5H-benzo[5,6)

cyclohepta[1,2-b]pyridin- 11-yi]-3,6-dikydropyridine-1
(2H)-carboxylate,

[s]

and enantiomer

F. ethyl 4-[(11RS)-8-chloro-11-fluoro-6,11-dihydro-5H-
benzo[5,6]cyclohepta[l,2-b] pyridin- | 1-yl)piperidine-1-
carboxylate,

G. 8-chloro-11-( I-methylpiperidin-4-ylidene)-6,11-dihydro-
5H-benzo(5,6]cycloheptal1,2-b]pyridine,
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o

H. ethyl 4-oxopiperidine-1-carboxylate.

PhEwr
ol N
Lorazepam *  x
PR,
LS g
(Ph. Eur. monograph 1121)
H O
N \g,
OH
-
cl == N and enantiomer
cl
C15H;oCENRO, 321.2 846-49-1
Action and use
Benzodiazepine.
Preparations

Lorazepam Injection
Lorazepam Oral Solution
Lorazepam Oral Suspension
Lorazepam Tablets

1 Eur
DEFINITION
(3RS)-7-Chloro-5-(2-chlorophenyl)-3-hydroxy-1,3-dihydro-
2H-1,4-benzodiazepin-2-one.

Content
98.5 per cent to 102.0 per cent (dred substance).

CHARACTERS

Appearance

YWhite or almost white, crystalline powder.
Solubility

Practically insoluble in water, sparingly soluble in ethanol
{96 per cent), sparingly soluble or slightly soluble in
methylene chloride.

It shows polymorphism (5.9).
IDENTIFICATION

Infrared absorption spectrophotomenry (2.2.24).
Spectral range  600-2000 cm™".

Comparison lorazepam CRS.

TESTS

Related substances

Liquid chromatography (2.2.29). Prepare the solutions
immediately before use.

Test solution  Dissolve 40.0 mg of the substance to be
examined in 25 mL of acetonirrile R1 and dilute to 50.0 mL
with warer R.

Reference solution (@) Dilute 1.0 mL of the test solution to
100.0 mL with a mixture of equal volumes of aceronitrile R1
and water R, Dilute 1.0 mL of this solution to 10.0 mL with
a mixture of equal volumes of acetonitrile RI and water R,
Reference sofution () Dissolve the contents of a vial of
lorazepam for system suitability CRS (containing impurities B

and D} in I mL of a mixture of equal volumes of

acetonitrile Ri and water R.

Reference solution (¢) Dissolve 4.0 mg of lorazepam

impurity D GRS in 25 mL of acewnitrle R1 and dilute to

50.0 mL with water R. Dilute 1.0 mL of this solution to

100.0 mL with a mixture of equal volumes of acetonitmle R1

and water R.

Colums:

— size: 1= 0.25 m, @ = 4,6 mm;

— stationary phase: end-capped octadecylsibyl silica gel for
chromatography with extended pH range R (5 pm).

Mobile phase;

— mobile phase A: dissolve 3.48 g of dipotassium hydrogen
phosphate R in a mixture of 50 mL of acetonitrile R and
850 mL of water for chromatography R; adjust the apparent
pH to 10.5 with a 40 g/L solution of sodiunt hydroxide R
-and dilute to 1000 mL with ewater for chromatography R;

— mobile phase B: acetonitrile R1;

Time Moblle phase A Moblle phase B
(min) (per cent F7V) (per cent FY)
0-5 30 20

5-35 80 - 30 20-+70

35 - 50 30 70

50 - 60 30 — 80 70 — 20

Flow rate 1.0 mL/min.

Detection  Spectrophotometer at 235 nm.

Infection 20 L.

Idensification of impurities Use the chromatogram supplied

with lorazepam for system suitabifity CRS and the

chromatogram obtained with reference solution (b) to

identify the peaks due to impurities B and D.

Relative retention ' With reference to lorazepam (retention

time = about 17 min): impurity D = about 0.%;

impurity B = about 1.1.

System suitabifity Reference solution (b):

— resolution: minimum 4.5 between the peaks due to
impurity D and lorazepam;

— peak-to-valley ratio: minimum 5.0, 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
lorazepam.

Limits:

— impurity B: not more than the area of the principal peak in
the chromatogram obtained with reference solution (a)
{0.10 per cent);

— tmptriy D: not more than the area of the principal peak
in the chromatogram obtained with reference solution {c)
(0.10 per cent);

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

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

— disregard Hmit: 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)
Maximum 0.5 per cent, determined on 1.000 g by drying i
wacue at 105 °C at a pressure not exceeding 0.1 kPa.
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Sulfated ash (2.4.14)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.250 g in 30 mL of dimethylformamide R. Tiwate
with & 1 M tetrabutylammonium hydroxide, determining the
end-point potendometrically (2.2.20). Protect the solution
from ammospheric carbon dioxide throughout the titration.

1 mL of 8.1 M terraburylammonium hydroxide is equivalent to
32,12 mg of C]5H|°ClzN202.

IMPURITIES

Specified impuritics B, D.

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 otherlunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
thevefore not necessary to identify these impurities for
demonstration of compliance. See also 5.10. Control of impurities
in substances for pharmaceutical use) A, C, E.

NH,

A. (2-amino-5-chlorophenyl) (2-chlorophenyl}methanone,

H Q
N\§z°
CH,
O “wl
¢l =N ) and enantomer

(e
if

B. (3RS)-7-chlero-5-(2-chlorophenyl)-2-oxo-2,3-dihydro- 1 H-
1,4-benzodiazepin-3-yl acetate,

C. 7-chloro-5-(2-chlorophenyl}-1,3-dihydro-2H-1,4-
benzodiazepin-2-one 4-oxide,

and enantiomer

D. (5RS)-7-chloro-5-(2-chlorophenyl)-4,5-dihydro-1H-1,4-
benzodiazepine-2,3-dione,

E. 6-chloro-4-(2-chlorophenyl)quinazoline-2-carbaldehyde.
PhEwr

Lormetazepam

and enantiomer

Ci6H2CLN,0, 335.2 848-75-2

Acton and use
Benzodiazepine,
Preparadon
Lormetazepam Tablets

DEFINITION

Lommetazepam is (RS)-7-chloro-5-(2-chlorophenyl)-1,3-
dihydro-3-hydroxy-i-methyl-1,4-benzodiazepin-2-one.

It contains not less than 99.0% and not more than 101.0%
of C)6H,2C1;N50,, calculated with reference to the dried
substance.

CHARACTERISTICS

A white, crystalline powder.

Practically insoluble in water; soluble in ethanol (96%) and in
methanol.

IDENTIFICATION

A. The infrared absorption spectrum, Appendix I A, is
concordant with the reference spectrum of formetazepam
(RS 207).

B. In the test for Related substances, the chromatogram
obtained with solution (2) shows a peak with the same
retention time as the principal peak in the chromatogram
obtained with soluton (4).

TESTS

Related substarces

Carry out the method for liguid chromatography,
Appendix III D, using the following solutions in methanol
(70%).

(1) 0.25% wiv of the substance being examined.

(2) 0.0005% whv of the substance being examined.

(3) 0.00025% wiv of the substance being examined.

(4) 0.0005% wiv of lormetazepam BPCRS.

(5) 0.00025% wiv each of lormetazepam BPCRS and
lorazepam BPCRS.
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CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (20 cm x 4.6 mm) packed
with end-capped actadecylsityl silica gel for chromatography

{5 um) (Hypersil ODS is suitable).

(b) Use isocratic elution and the mobile phase described
below.

(c) Use a flow rate of 2 mL per minute.

(d) Use an ambient column temperature.

(€) Use a detection wavelength of 230 nm.

{D) Inject 20 pL of each solution.

MOBILE PHASE
48 volumes of methanol and 52 volumes of a phosphate
buffer prepared by dissolving 4.91 g of sodium dihydrogen
orthophosphate and 0.633 g of disedium hydrogen orthophosphate
in sufficient water to produce 1000 mL.

SYSTEM SUITABILITY

The test is not valid unless the resolution factor between the
two principal peaks in the chromatogram obtained with
soblution (5} is at least 4.

LIMITS

In the chromatogram obtained with solution (1):

the arca of any secondary peak is not greater than that of the
principal peak in the chromatogram obtained with solution
(2) (0.2%);

not more than two such peaks have an area greater than the
area of the principal peak in the chromatogram obtained with
solution (3) (0.1%);

the sum of the areas of all such peaks is not greater than

2.5 times the area of the principal peak obtained with
solution (2} (0.5%).

Loss on drying

When dried to constant weight at 105° for 3 hours, loses not
more 1.0% of its weight. Use 1 g.

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

ASSAY _

Dissclve 0.5 g in 50 mL of aitroethane and carry out
Method I for non-aqueous tirration, Appendix VIII A,
determining the end point potentometrically. Each mL of
0. 1M perchlonic actd VS is equivalent to 33.52 mg of
STORAGE

Lormetazepam should be protected from light.

IMPURITIES
NHMe
(o
Gt

e

A. 2-methylamino-2’,5-dichlorobenzophenone,

C. 7-chloro-1-methyl-5-(2-chlorophenyl)-4,5-dikydro-2
H-1,4-benzodiazepin-2,3-(1 Hy-dione,

. *
Losartan Potassium ;N
* *
(Ph. Bur. monograph 2232) kol
OH
e
K c.ﬂ}n O e
"&L
CH, g
CHasCIKNGO 461.0 124750-99-8

Action and use
Angiotensin IT (AT1) receptor antagonist.

Preparation
Losartan Potassium Tablets

Ph Eir

DEFINITION

Potassium 5-[4'-[[2-butyl-4-chloro-5-(hydroxymethyl)- 1.4~
imidazol-1-yllmethyl] biphenyl-2-yl]tetrazol-1-ide.
Content.

98.5 per cent to 101.5 per cent (dried substance).

PRODUCTION

As N-nitrosamines are classified as probable human
carcinogens, their presence in losartan potassium should be
avoided or limited as much as possible. For this reason,
manufacturers of losartan potassium for human use are
expected to perform an assessment of the rsk of
N-nitrosamine formation and contamination during their
manufacturing process; if this assessment identifies a
potential risk, the manufacturing process should be modified
to minimise contamination and a control strategy
implemented to detect and control N-nirosamine impurities
in losartan potassium. The general chapter 2.5.42.
N-Nitrosantines in active substances is available 10 assist
manufactuters.
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CHARACTERS

Appearance
White or almost white, crystalline powder, hygroscopic.

Solubility
Freely soluble in water and in methanol, slightly soluble in

acetonitrile.
It shows polymorphism (5.9).

IDENTIFICATION

A. Infrared absorption spectrophotometry (2.2.24).
Comparison  losartan potassium CRS.

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

B. Dissolve 25 mg in 3 mL of water R. The solution gives
reaction (a) of potassium (2.3. {).

TESTS

Related substances

Liquid chromatography (2.2.29). Prepare the solutions

immediately before use.

Test solution  Dissolve 30.0 mg of the substance to be

examined in merhanol R and dilute to 100.0 mL with the

same solvent.

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

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

10.0 mL with methanol R,

Reference solution () Dissolve 6 mg of mphenylme!}mnal R

(impurity G) in 100 mL of methanol R. Dilute 1 mL of the

solution to 100 mL with methanol R. Use 1 mL of this

solution to dissolve the contents of a vial of losartan for system

suitabiliey CRS (containing impurities J, K, L and M} and

sonicate for 5 min,

Reference solution (¢} Dissolve 3.0 mg of losartan

impurity D CRS in methanol R and dilute to 100.0 mL with

the same solvent. Dilute 1.5 mL of this solution to 100.0 mL

with methanol R.

Column:

—size: 1=0.25m, @ = 4.6 mimn;

— stationary phase; end-capped octadecysityl silica gel for
chromatography R (5 pm};

— remperature: 35 °C.

Mobile phase:

— mobile phase A: dilute 1.0 mL of phosphonic acid R to
1000 mL with water for chromatography R;

— miobile phase B: acetonitrile R{;

Time Mobile phase A Mabile phase B
(min) {per cent ¥/H) (per cent Y1)
0-5 75 25

5-30 75 = 10 25 - 90

30 - 40 10 90

Flow rate 1.3 mU/min.

Detection  Spectrophotometer at 220 nm.

Injection 10 pL.

Identification of impurities Use the chromatogram supphed
with losartan for system sustability CRS and the chromatogram
obtained with reference solution (b) to identify the peaks due
to impurities G, J, K, L and M; use the chromatogram
obtained with reference solution (<) to identify the peak due
to impurity D.

Relative retention  With reference to losartan (retention

time = about 14 min): impurity D = about 0.9;

impurity ] = about 1.4; impurity K = about 1.5;

impurity L. = about 1.6; impurity M = about 1.75;

impurity G = about 1.8.

System suitability Reference solution (b):

— peak-to-valley ratio: minimum 2.0, where H, = height
above the baseline of the peak due to impurity M and
H, = height above the baseline of the lowest point of the
curve separating this peak from the peak due to
impurity G.

Limits:

— impurity D; not more than the area of the comresponding
peak in the chromatogram obtained with reference
solution (¢} (0.15 per cent);

— impurities J, K, L, M: for each impurity, nhot more than
1.5 times the area of the principal peak in the
chromatogram obtained with reference solution (a)

(0.15 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);

— total: not more than 3 times the area of the principal peak
in the chromatogram obtained with reference solution (a)
(0.3 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)

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

ASSAY

Dissolve 0.200 g in 75 mL of anhvdrous acetic acid R and
sonicate for 10 min, Carry out a potentiometric titration
(2.2.20) using 0.1 M perchloric acid.

1 mL of 0.1 M perchloric acid is equivalent 1o 23.05 mg
of ngHngll(Ngo.

STORAGE
In an airtight container.

IMPURITIES
Specified impurities D, ¥, K, L, M.
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 lintited by the general acceprance
criterion for otherfunspecified impurities andlor by the general
monograph Substances for pharmaceutical use (2034). It is
therefore not necessary to identify these impurities for
demonstration of compliance. See also 5.10. Control of impurities
in substances for pharmacewiical use) B, G, E F, G, H, L
HN N

e

B. [2/-(1 H-tetrazol-5-yl)biphenyl-4-yljmethanol,

N=N
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C. [2-butyi-5-chloro-i-[[2*-(1 H-terazol-5-yl}biphenyl-4-yl)
methyl]-1 H-imidazol-4-yl]methanol,
OHC
o
N

CH,

N=N

D. 2-butyl-4-chloro-1H-imidazole-5-carbaldehyde,
HN_ N

HC l

E. 5-(4'-methylbiphenyl-2-y1)-1 H-tetrazole,

e \(CHS
wﬂ
,‘ CH3

F. 5-[4’-[[2-butyl-4-chloro-5-[[(I-methylethyl}oxy]methyl]-
1 H-imidazol-1-y]]methyl] biphenyi-2-yi]-1 H-teteazole,

G. triphenylmethanol,

H. j2-butyl-4-chtoro-1-[[2’-[2-(triphenylmethyl)-2H-tetrazol-
5-yl}biphenyl-4-yllmethyl]-1 H-imidazoi-5-yl)methanol,

I. 5-[4'-[[2-butyl-d-chloro-5-[[(triphenylmethylfoxy)methyi]-
1 H-imidazol-1-yljmethyl]biphenyl-2-y1]-1 H-tetrazole,

Q
e~/
0
N=N
HN N
7
a—¢ N

J. [2-butyl-4-chloro-1-[[2’-(1 H-tetrazol-5-yl)biphenyl-4-yl}
methyl]-1H-imidazol-5-y[Jmethyl acetate,

K. 2-butyl-4-chloro-1-{[2’-(1 H-tetrazol-5-yl}biphenyl-4-yl]
methyl]-1 H-imidazol-5-carbaldehyde,

L. [2-butyl-1-[[2'-[1-[[2-buryl-4-chloro-2-[[2'-(1 H-tetrazol-5-
yl)biphenyl-4-yljmethylj-1 H-imidazol-5-yljmethyl}-1H-
tetrazol-5-yljbiphenyl-4-yl)methyl]-4-chloro-1 H-imidazol-
5-yl}methanol,
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M. [2-butyl-1-[{2'-[2-{f2-butyl-4-chloro-1-{[2’-(1 H-tetrazol-5-
yDbiphenyl-4-yl}methyl] -1 H-imidazol-5-ylJmethyl]-2H-
tetrazol-5-yl] biphenyl-4-yf] methyl]-4-chloro-1 H-imidazol-
5-ylmethanol.

Ph £
. L
Lovastatin rox
' . ¥* g **
(Ph. Bur Monograph 1538)
0
H H  H.
i --OH
H
0.0
S HCT :
HeH, M
Cy4H3605 404.5 75330-75-5

Action and use
HMG Co-A reductase inhibitor; lipid-regulating drug.

Ph Ew
DEFINITION
(15,3R,7.5,85,8aR)-8-[2-[(2R,4R)-4-hydroxy-6-oxooxan-2-y1]
ethyl]-3,7-dimethyl-1,2,3,7,8,8a-hexahydronaphthalen-1-yl
(285)-2-methylbutanoate.

Content
97.0 per cent to 102.0 per cent (anhydrous substance).

CHARACTERS
Appearance
White or almost white, crystailine powder.

Solubility
Practically insoluble in water, soluble in acetone, sparingly
soluble in anhydrous ethanol.

IDENTIFICATION

A. Specific optical rotation (see Tests).

B. Infrared absorption spectrophotometry (2.2.24).
Comparison lovastatin CRS.

TESTS

Specific optical rotation (2.2.7}
+ 325 to + 340 (anhydrous substance).

Dissolve 0.125 g in acetonitrile R and dilute to 25.0 mL with
the same solvent.

Impurity E

Liquid chromatography (2.2.29).

Test solution  Dissolve 25.0 mg of the substance to be

examined in acetonimile R and dilute to 25.0 mL with the

same solvent.

Reference solution (a) Dilute 5.0 mL of the test solution to

100.0 mL with acetonitrile R. Dilute 5.0 mL of this solution

to 50.0 mL with acetonitrile R.

Reference solurion () Dissolve 4 mg of lovastanin for peak

wdentification CRS (containing impurities A, B, C, D, E and

B) in acetonimile R and dilute to 10 mL with the same

solvent.

Columm.

— size: 1= 0.25 m, ® = 4.6 mm;

— stationary phase: base-deactivated octylsilyl silica gel for
chromatography R (5 pm);

— temperature. 40 °C,

Mobile phase 1.1 g/L solution of phesphoric acid R,

acetoniimle Rt (35:65 ViV).

Flow rate 1,5 m1/ntin.

Deétection  Spectrophotometer at 200 nm.

Injection 10 pL.

Run time 3 times the retention time of lovastatin.

Identification of impurities Use the chromatogram supplied

with lovastatin for peak identification CRS and the

chromatogram obiained with reference solution (b) to

identify the peak due to impurity E.

Relative reention  'With reference to lovastatin (retention

time = about 5 min): impurity E = about 1.3.

System suitability Reference solution (b):

— resolution: minimum 5.0 between the peaks due to
lovastatin and impurity E.

Limie;

— correction factor, for the calculation of content, multiply the
peak area of impurity E by 1.6;

— impurity E: not more than the area of the principal peak in
the chromatogram obtained with reference solutdon (a)
(0.5 per cent).

Related substances

Liquid chromatography (2.2.29).

Test solution  Dissolve 20.0 mg of the substance to be

examined in acetonitrile R and dilute to 50.0 mL with the

same solvent. '

Reference solution {a) Dissolve 20.0 mg of lovastatin CRS in

acetonitrile R and dilute to 50.0 mL with the same solvent.

Reference solution (b} Dilute 5.0 mL of the test solution to

100.0 mL with acetonitrile R. Dilute 5.0 mL of this solution

to 50.0 mL with acetonitrile R.

Reference solution {¢) Dissolve 4 mg of lovastatin for peak

identification CRS (containing impurities A, B, C, D, E

and F) in acetortitrile R and dilute to 10 mL with the same

solvent.

Column:

— size: {=0.25 m, @ = 4.6 mm;

— stationary phase: base-deactivared octylsibyl silica gel for
chromatography R (5 pm).

Mobile phase:

— mobie phase A: 0.1 per cent V/V solution of phosphoric
acid R;

— mobile phase B: acetonttrile for chromatography R;

www.webofpharma.com




II-152 Lovastatin

2022

Time Mobile phase A Moblle phase B
(min} {per cent F/1) {per cent ¥79)
0-7 40 60
7-9 40 - 35 60 — 65
g-15 35 - 10 65 —» 90
15 - 20 10 90
Flow rate 1.5 mL/min.

Detection  Specurophotometer at 238 nm.

Injection 10 uL of the test solution and reference
solutions (b) and (c).

Identification of impurities  Use the chromatogram supplied
with lovastatin for peak identification CRS and the

chromatogram obtained with reference solution (c) to identify

the peaks due to impurities A, B, C, D and F.

Relattve retention With reference o lovasiatin (retention

time = about 7 min}): impurity B = about 0.6;

impurity A = about 0.8; impurity F = about 0.9;

impurity C = about 1.6; impurity D = about 2.3.

System suitability Reference solution (c):

— peak-so-valley ratio: minimum 3.0, where H, = height
above the baseline of the peak due to impurity F and
H,, = height above the baseline of the lowest point of the
curve separating this peak from the peak due to lovastatin,

Limits:

— impurities A, B, C, D: for each impurity, not more than
0.6 times the area of the principal peak in the
chromatogram obtained with reference solution (b)

(0.3 per cent);

— impurity F: not more than 0.3 times the area of the
principal peak in the chromatogram obrained with
reference solution (b) (0.15 per cent);

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

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

— disregard limit: 0.1 times the area of the principal peak in
the chromatogram obtained with reference solution (b)
(0.05 per cent).

Water (2.5.12)
Maximum 0.5 per cent, determined on 1.00 g.

Sulfated ash (2.4.14)

Maximum 0.2 per cent, determined on 1.0 g.

ASSAY

Liquid chromatography (2.2.29) as described in the test for
refated substances with the following modification.

Infection Test solution and reference solution (a).
Calculate the percentage content of C,4H3505 taking into
account the assigned content of lovastatin CRS.
STORAGE

Under nitrogen, at a temperature of 2 °C 10 8 °C.

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

A. (15,75,85,8aR)-8-[2-[(2R,4R)-4-hydroxy-6-oxooxan-2-yl]
ethyl]-7-methyl-1,2,3,7,8,8a-hexahydronaphthalen-1-yl
(25)-2-methylbutanoate (mevastatin},

COH

T
WA

H CH,

B. (3R,5R)-7-[(18,25,6R,885,8aR)-2,6-dimethyl-8-[[(25)-2-
methylbutanoyljoxy]-1,2,6,7,8,8a-hexahydronaphthalen-1-
yl)-3,5-dihydroxyheptanoic acid (hydroxyacid lovastarin),

C. (15,3R,75,85,8aR)-3,7-dimethyl-8-{2-((2R)-6-0x0-3,6-
dihydro-2 H-pyran-2-ylJethyl]-1,2,3,7,8,8a-
hexahydronaphthalen-1-yi (28)-2-methylbutanoate
(dehydrolovastatin),

D. (2R, 4R)-2-[2-[(15,25,6R,885,8aR)-2,6-dimethyl-8-[[(25)-
2-methylbutanoyljoxy}-1,2,6,7,8, 8a-hexahydronaphthalen-
1-yllethyl]-6-oxooxan-4-yt (3R,5R)-7-[(1S5,25,6R,85,8aR)-
2,6-dimethyl-8-[[(2S)-2-methylbutanoyl]oxy]-1,2,6,7,8,8a-
hexahydronaphthalen-I-yl}-3,5-dihydroxyheptanoate
(lovastatin dimer),
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E. (15,35,4aR,75,885,8a8)-8-[2-{(2R,4 R)-4-hydroxy-6-
oxooxan-2-ylJethyl]-3,7-dimethyl-1,2,3,4,4a,7,8, 8a-
octahydronaphthalen-1-yl (25)-2-methylbutanoate (4,4a-
dihydrolovastatin),

0
CHy Q
Hol H H,

o~ - OH

i H

< ,0. L0
HHLCH
H,C 3

H CH

F. (15,3R,75,85,84R)-8-[2-[(2R,4R)-4-hydroxy-6-oxooxan-2-
yllethyl}-3,7-dimethyl-1,2,3,7,8,8a-hexahydronaphthalen-
1-yl (22)-2-methylbut-2-enoate.

Ph Eur
*
Lymecycline il
54
(Ph. Eur. monograph 1654} ol
H NH,
WCOQH
CasHaeN 040 603 992-21-2

Action and use
Tetracycline antibacterial.

Preparatdon
Lymecycline Capsules

PhEur

DEFINITION
(25)-2-Amino-6-[[[[[(45,4aS5,5285,65,12a8)-4-
(dimethylamino)-3,6,10,12,12a-pentahydroxy-6-methyl-1,11-
dioxo-1,4,4a,5,52,6,1 1,12a-octahydrotetracen-2-yl]carbonyl)
amino]methyl]amino]hexanoic acid (reaction product of
formaldehyde, lysine and tetracycline).

Semi-synthetic product derived from a fermentation product.

Content
81.0 per cent to 102.0 per cent (equivalent to 60.0 per cent’
to 75.0 per cent of tetracycline) (anhydrous substance).

CHARACTERS

Appearance

Yellow, hygroscopic powder.

Solubility

Yery soluble in water, slightly sotuble in ethanol

(96 per cent), practically insoluble in methylene chioride,

IDENTIFICATION

A. Thin-layer chromartography {2.2.27).

Test solurion  Dissolve 5 mg of the substance to be examined
in methanol R and ditute to 10 mL with the same solvent.
Reference solution (a) Dissolve 5 mg of terracycline
hydrochloride CRS in methanol R and dilute to 10 mL with the
same solvent.

Reference solution () Dissolve 5 mg of tetracyeline
hydrochloride CRS, 5 mg of demeclocyeline hydrochloride R and
5 mg of oxyterracycline hydrochloride R in methanol R and
dilute to 10 mL. with the same solvent,

Plate TLC octadecylsityl sifica gel Fsy plate R (2-10 pm).
Mobile phase  Mix 20 volumes of acewonitrile R, 20 volumes
of methanol R and 60 volumes of a 63 g/L. solution of ¢xalic
acid R previously adjusted to pH 2.0 with concentrated
ammonia R.

Appiication 2 pL., ,

Develapment Over half of the plate.

Drying In air.

Detection  Examine in ultraviolet light at 254 nm.

System suitability Reference solution (b):

— the chromatogram shows 3 clearly separated 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 obtained with reference
solution (a).

B. Thin-layer chromatography (2.2.27).
Test solution  Dissolve 50 mg of the substance to be
examined in 50 mL of water R.
Reference solution (a) Dissolve 10 mg of fysine
hydrochloride CRS in water R and dilute to 50 mL with the
same solvent.
Reference solution (b)) Dissolve 10 mg of arginine CRS and
10 mg of lysine hydrochioride CRS in water R and dilute to
25 mL with the same sclvent.
Plate  TLG sthica gel plate R.
Mobile phase  concentrated ammonia R, 2-propano! R
(30:70 ViV).
Application 5 yL.
Development  Qver 3/4 of the plate.
Drying At 100-105 °C until the ammonia disappears
completely.
Detection  Spray with ninhyedrin solution R and heat at
100-105 °C for 15 min.
System suitability Reference solution (b):
— the chromatogram shows 2 clearly separated principal

SPOts.
Results  The principal spot in the chromatogram obtained
with the test solution is similar in positdon, colour and size to
the principal spot in the chromatogram obtained with
reference solution (a).
C. Dissolve 0.2 g in 5 mL of water R, add 0.3 mL of
phosphoric acid R and distil. To 1 mL of the distillate add
10 mL of chromotropic acid-sulfuric acid solution R. A violet
colour is produced.
D. Specific optical rotation (see Tests).
TESTS

pH (2.2.3)
7.8 to 8.2,

Dissolve 0.1 g in 10 mL of carbon dioxide-free water R.
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Specific optical rotation (2.2.7)

—180 to —210 {anhydrous substance).

Dissolve 0.250 g in eater R and dilute to 50.0 mL wnLh the
same solvent.

Free tetracycline (impurity H)

Maximum 2.5 per cent (anhydrous and methanol-free
substance).

To 0.5 g add 50 mL of bugyl acetate R and allow to stand at
25 °C for 1 h. Filter and extract the filtrate with 2 quantities,
each of 25 mL, of 0.1 M hydrochloric acid. Combine the
extracts and dilute to 50.0 mL with 0.1 M hydrochlonc acid.
Dilute 10.0 mL of this solution to 100.0 mL with 0.1 M
hydrochlonic acid. The absorbance (2,2.25) measured at

355 nm is not greater than 0.64.

Light-absorbing impurities

"The absorbance (2.2.25) is not greater than 0.50 ar 430 nm
(anhydrous and methanol-free substance).

Dissolve 25.0 mg in 0.0 M hydrochloric acid and dilute to
10.0 mL with the same acid. .

Related substances
Liguid chromatography (2.2.29). Prepare the solutions
immediately before use.
Test solution  Dissolve 0.125 g of the substance to be
examined in 5.0 mL of water R. Add 1.0 mL of a 40 g/L.
solution of sodium metabisulfite R and allow to stand in the
dark at 20-25 °C for 16-24 h, without stirring. Add 50 mL of
0.05 M hydrochloric acid, shake to dissolve the precipitate and
dilute to 100.0 mL with water R.
Reference solution (a) Dissolve 25.0 mg of tetracycline
hydrochloride CRS in 0.01 M hydrochloric acid and dilute to
_ 25.0 mi with the same acid.

Reference solurtion () Dissolve 12.5 mg of 4-epitetracycline
' hydrochlonide GRS (impurity A) in 0.0 M hydrochloric acid
and dilute to 50.0 mL with the same acid.
Reference solution ()  Dissolve 10.0 mg of anhydrotetracyeline
hydrochloride CRS (impurity C) in 0.0 M hydrochloric acid
and dilute to 100.0 mL with the same acid.
Reference solution (d) Dissolve 10.0 mg of
4-epianhydrotetracycline hydrochloride CRS (impurity D) in
0.01 M hydrochloric acid and dilute to 50.0 mL with the same
acid.
Reference solution (¢) Mix 1 mL of reference solution (a),
2 mL of reference solution (b) and 5 mL of reference
sofution {d) and dilute to 25 mL with 0.0 M hydrochleric
acid.
Reference solution ()  Mix 40.0 mL of reference solution (b),
20.0 mL of reference solution (c) and 5.0 mL of reference
solution (d) and dilute to 200.0 mL with 0.0 M hydrochloric
acid.
Column:
— size: 1= 0.25m, @ = 4.6 mm;
— stationary phase: styrene-divinvibenzene copolymer R (8 pm)

with a pore size of 10 nm;
— remperature; 60 °C,
Mobile phase  Weigh 80.0 g of 2-methyl-2-propanol R and
transfer to a 1000 mL volumetric flask with the aid of
200 mL of water R; add 100 mL of a 35 g/L solution of
dipotassivm hydrogen phosphate R adjusted to pH 8.0 with
dilute phosphoric acid R, 200 mL of a 10 g/L solution: of
tetrabutylammonium hydrogen sulfate R adjusted to pH 8.0
with difute sodium hydroxide solution R, and 10 mL of a 40 g/l
solution of sodium edetate R adjusted to pH 8.0 with dilure

sodium hydroxide sofution R; dilute to 1000.0 mL with

water R,

Flow rate 1.0 mL/min.

Detection  Spectrophotometer at 254 nm.

Injection 20 pL of the test solution and reference

solutions (&) and (f).

Run time 5 times the retention time of the principal peak in
the chromatogram obtained with the test solution.

Relative retention  With reference to tetracycline (retention

time = about 8 min): impurity E = about 0.50;

impurity A = about 0.6; impurity F = about 0.68; impurity B

{eluting on the tail of the principal peak) = about 1.2;

impurity D = about 1.45; impurity G = about 1.45;

impurity C = about 2,95,

System suitability Reference solution (e):

— resolution: minimum 3.0 between the 1% peak (impurity A}
and the 2™ peak (tetracycline) and minimum 5.0 between
the 2™ peak and the 3™ peak (impurity D); adjust the
concentration of 2-methyl-2-propancl in the mobile phase
if necessary;

— symmeiry factor: maximum 1.25 for the peak due to
tetracycline.

Limits:

— impurity A: not more than the area of the corresponding
peak in the chromatogram obtained with reference
solution (f) (5.0 per cent),

— impurity C: not more than the area of the cormresponding
peak in the chromatogram obiained with reference
soludon (f) (1.0 per cent),

— impurities B, E, F: for each impurity, not more than
0.1 times the area of the peak due to impurity A in the
chromatogram obtained with reference solution (f)

(0.5 per cent),

— sum of impurities D and G: not more than the area of the
corresponding peak in the chromatogram obtained with
reference solution (f) (0.5 per cent),

— any other impurigy. for cach impurity, not more than
0.04 times the area of the peak due to impurity A in the
chromatogram obtained with reference solution (f)

(0.2 per cent),

— ¢total: not more than 1.6 tmes the area of the peak due to
impurity A in the chromatogram cbtained with refcrence
solution (f} (8.0 per cent),

— disregard lfmir; 0.02 times the area of the peak due to
impurity A in the chromatogram obtained with reference
solution (f) (0.1 per cent).

Methanol (2.4.24, System A)
Maximum 1.5 per cent.

Water (2.5.12)
Maximum 5.0 per cent, determined on 0.20 g.

Sulfated ash (2.4.14
Maximum 0.5 per cent, determined on [.0 g.

ASSAY

Liquid chromarography (2.2.29) as described in the test for

related substances with the following modifications,

Injection ‘Test solution and reference solution (a).

System suitability:

— repeatability: maximum relative standard deviation of
1.0 per cent afier 6 injections of reference solution (a).

Calculate the percentage content of tetracycline and multiply

.it by 1.356 to obtain the percentage content of lymecycline,

STORAGE

‘In an airtight container, protected from light.
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IMPURITIES
Specified impuritis A, B, C, D, E, F, G, H.

A. (4R,425,5285,68,12a5)-4-(dimethylamino)-3,6,10,12,12a-
pentahydroxy-6-methyl-1,11-dioxo-1,4,4a,5,5a,6,11,12a-
octahydrotetracene-2-carboxamide (4-epitetracycline),

B. (45,4a5,5a8,6S5,12a5)-2-acetyl-4-(dimethylamino)-
3,6,10,12,12a-pentahydroxy-6-methyl-4a,5a,6,12a-
tetrahydrotetracene-1,11(4H,5H)-dione (2-acetyl-2-
decarbamoyltetracycline),

C. (45,4aS,12a85)4-(dimethylamino)-3,10,11,12a-
tetrahydroxy-6-methyl-1,12-dioxo-1,4,44,5,12,12a-
hexahydrotetracene-2-carboxamide {anhydrotetracycline),

D. (4R,438,!238)-4-(dimelhylamino)-3,10,l 1,12a-
tetrahiydroxy-6-methyl-1,12-dioxo-1,4,4a,5,12,12a- -
hexahydrotetracene-2-carboxamide
(4-epianhydrotetracycline),

E. unknown structure,

F. unknown structure,

G. {(45,4a5,5a5,6S5,12a8)-7-chloro-4-(dimethylamino}-
3,6,10,12,12a-pentahydroxy-6-methyl-1,1 1-dicxo-
1,4,42,5,53,6,1 ,12a-octahydrotetracene-2-carboxamide

- {chlortetracycline),

H. (45,4a5,5a5,685,12a5)-4-(dimethylamino)-3,6,10,12,12a-
pentahydroxy-6-methyl-1,1 1-dioxo-1,4,44,5,52,6,11,12a-
octahydrotetracene-2-carboxamide (tetracycline).

Y-

I K g

Lynestrenol
(Ph. Eur. monograph 0358}

** %
* %%

* oy

CioHz0 284.4 52-76-6

Action and use
Progestogen.

Ph Ewr

DEFINITION

19-Nor-170-pregn-4-en-20-yn-17-ol.

Content

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

Appearance

White or almost white, crystalline powder.

Solubility

Practically insoluble in water, soluble in acetone and in
ethanol (96 per cent).

IDENTIFICATION
Infrared absorption spectrophotometry (2.2.24).
Comparison lynestrenol CRS.

TESTS

Appearance of solution

The solution is clear (2.2.1) and colourless (2.2.2,

Method ID). _

Dissolve 0.2 g in ethanol (96 per cent) R and ditute to 10 mL
with the same solvent.

Specific optical rotation (2.2.7)

—9.5 to —11 (dried substance).

Dissolve 0.900 g in ethanol (96 per cent) R and dilute to
25.0 mL with the same solvent.

Related substances

Gas chromatography (2.2,28).

Test soluion  Dissolve 0.250 g of the substance to be
examined in ety acetare R and dilute to 25.0 mL with the
same sclvent,

Reference solution (a) Dilute 1.0 mL of the test solution to
100.0 mL with ethyl acetate R. Dilute 1.0 mL of this solution
to 10.0 mL with ethyl acetate R.
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Reference solution (b)) Dissolve 10 mg of hmestrenol for peak

identification CRS (containing impurities A, B and C) in

1.0 mL of ethvl acetate R.

Column:

— material: fused silica;

— size: =50 m, @ = 0.32 mm;

— stationary phase; phenyl(S)methyl(95) polysiloxane R {(film
thickness 1.0 pm).

Carrier gas  helivmn for chromatography R.

Flow rate 3.0 mL/min.

Split ratio 1:34,

Temperature:
Time Temperahre
(min} C)
Column 0-30 80 — 230
30-32 230 — 310
32-42 310
Injection port 150
Detector 300

Detection  Flame ionisation.

Injection 1.0 pL.

Identification of impurities  Use the chromatogram supplied

with fynestrenol for peak identification CRS and the

chromatogram obtained with reference solution (b) to

identify the peaks due to impurities A, B and C.

Relarive retention  With reference to Iynestrenol (retention

time = about 38 min): artefact degradation

peak = about 0.97; impurity A = about 0.99;

impurity B = about 1.005; impurity C = about 1.01.

System suitability Reference solution (b):

— peak-to-valley ratio. minimum 2.5, where H, = height
above the baseline of the peak due to impurity B and
H,, = height above the baseline of the lowest peint of the
curve separating this peak from the peak due to
Iynestrenol.

Limis: ‘

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

— impurity C: not more than twice the area of the principal
peak in the chromatogram obtained with reference
solution (a) (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 (a) (0.10 per cent);

— total: not more than 10 times the area of the principal
peak in the chromatogram obtained with reference
solution (a) (1.0 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). Disregard the artefact peak, which may
be generated in the injection system.

Loss on drying (2.2.32)
Maximum 0.5 per cent, determined on 0.500 g by drying in
an oven at 105 °C.

ASSAY

Dissolve 0.150 g in 40 mL of terrahydrofuran R and add
5.0 mL of a 100 g/L solution of sifver nitraze R. Titrate with
0.1 M sodium hydroxtde. Determine the end-point
potentiometrically {2.2. 20}, using a glass indicator electrode
and as comparison electrode a silver-silver chloride double-

junction electrode with 2 saturated solution of potassitm
sitrate R as junction liquid. Carry out a blank titration.

1 mL of 0. M sodium hydroxide is equivalent to 28.44 mg of
CaoH2s0.

STORAGE
Protected from light,

IMPURITIES

Specified impurities A, C.

Other detectable impurities (the folloving substances would, if -
present at a sufficient level, be detected by one or other of the tests
it the monograph. They are limited by the general acceptanice
criterion for otherlunspecified inmpuirities andlor by the general
monograph Subsiances for pharmaceutical use (2034). It is
therefore not necessavy to identify these impurities for
demonstration of compliance. Sez also 5.10. Control of impurities
in substances for pharmaceutical use)  B.

CH

C. 19-nor-17a-pregna-4,20-dien-17-ol.

P Es
» W
Lysine Acetate Fox
*, . *
***
(Ph. Eur. monograph 2114)
H NH
3 . HC—COH
HN CG,H
CaH5N204 206.2 57282-49-2
Action and use
Amino acid.
Ph Eur
DEFINITION

- (25)-2,6-Diaminohexanpic acid acetate.

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

www.webofpharma.com




2022

Lysine Acetate II-157

CHARACTERS

Appearance
White or almost white, crystalline powder or colourless

crystals,

Solubility

Freely soluble in water, very slightly soluble in ethanot
(96 per cent),

IDENTIFICATION

First identificasion; A, B, E.

Second identffication: A, C, D, E.

A. Specific optical rotation (sce Tests).

B. Infrared absorption spectrophotometry (2.2.24).
Comparison  lysine acetate GRS.

If the spectra obtained in the solid state show differences,
dissolve the substance to be examined and the reference
substance separately in the minimum volume of water R,
evaporate to dryness at 60 °C and record new spectra using
the residues.

C. Examine the chromatograms obtained in the test for
ninhydrin-positive substances.

Results  The principal spot in the chromatogram obtained
with test solution (b} is similar in position, colour and size to
the principal spot in the chromatogram obtained with
reference solution (a).

D. To 0.1 mL of solution S (see Tests) add 2 mL of eater R
and 1 mL of a 50 g/L solution of phosphomolybdic acid R.

A yellowish-white precipitate is formed.

E. It gives reaction (a) of acetates (2.3.1).

TESTS

Soludon $§

Dissolve 5.0 g in distilled water R and dilute to 50 mL with
the same solvent.

Appearance of solution
Solution S is clear (2,2, 1) and colourless (2.2.2, Method II).

Specific optical rotation (2.2.7)
+ 8.5 to + 10.0 {dried substance), determined on solution S.

Ninhydrin-positive substances

Thin-fayer chromatography (2.2.27).

Test solution (u) Dissolve 0,10 g of the substance to be
examined in water R and dilute to 10 mL with the same
solvent.

Test solutton (B) Dilute 1.0 mL of test solution {a) o 50 mL
with water R.

Reference solution (a) Dissolve 10 mg of lysine acetate CRS in
water R and dilute 10 50 mL with the same solvent.
Reference solution (b) Dilute 5 mL of test solution (b) to
20 mL with water R. .

Reference solution (¢} Dissolve 10 mg of lysine acetate CRS
and 10 mg of arginine GRS in water R and dilute to 25 mL
with the same sofvent.

Plate TLC silica ge! plate R.

Mobile phase  concentrated amimonta R, 2-propanol R

(30:70 ViV).

Apphieation 5 pL.

Development  Qver 2/3 of the plate.

Drying At 100-105 °C until the ammonia has evaporated.
Detecrion  Spray with ninkydrin solution R and heat at
100-105 °C for 15 min.

Syseem switabflity Reference solution (¢):
— the chromatogram shows 2 clearly separated spots.

Limits  Test solution (a):

— any pupurity: any spot, apart from the principal spot, is
not more intense than the principal spot in the
chromatogram obrained with reference solution (b)
(0.5 per cent).

Chlorides (2.4.4)

Maximum 200 ppm.

Dilute 2.5 mL of solution S to 15 mL with water R.

Sulfates (2.4.13)

Maximum 300 ppm.

Dilute 5 mL of solution S to 15 mL with distilled warer R.

Ammonium (2.4. !, Method B)

Maximum 200 ppm, determined on 50 mg.

Prepare the standard using 0.1 mL of ammonsium standard

solution (100 ppm NEH ) R.

Iron (2.4.9)

Maximum 30 ppm.

In a separating funnel, dissolve 0,33 g in 10 mL of difute

hydrochloric acid R. Shake with 3 quantiries, each of 10 mL,

of methyl isoburyl ketone R, shaking for 3 min each time.

To the combined organic layers add 10 mL of warer R and

shake for 3 min. The aqueous layer complies with the test.

Loss on drying (2.2.32)
Maximum 0.5 per cent, determined on 1.000 g by drying in
an oven at 60 °C for 3 h.

Sulfated ash (2.4. 1)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 80.0 mg in 3 mL of anhydrous formic acid R.

Add 50 mL of anhydrous acetic acid R, Titrate with 0,1 M
perchloric acid, determining the end-point potentiometrically
(2.2.20). Carry out a blank titraton.

1 mL of 0.7 M perchloric acid is equivalent to 10.31 mg

of CaH 13N204.

STORAGE
Protected from light.

IMPURITIES
Specified impurities A, B, G, D, B, F.

H NH,
Hoo Moo
A. (28)-2-aminobutanedioic acid (aspartic acid),
H NH;
Hozc/\)\oozu
B. (25)-2-aminopentanedioic acid (glutamic acid),
H NH;
H;¢” CO.H
C. (8)-2-amincpropanoic acid (alanine),

H NH,

H,C {
COH

CH;

D. (S}-2-amino~3-methylbutanoic acid (valine),
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H NH,

HN \/\)\mzH
E. (25)-2,5-diaminopentanoic acid (ornithine),

H NH,

HznTﬂ couH

NH

F. (5)-2-amino-5-guanidinope¢ntanoic acid (arginine).

PhEur
' . * K g
Lysine Hydrochloride o
* *
* Kk
(Ph. Bur. monograph 0930) *
H NH;
{ , HGI
H.N COH
CHisCIN0, 182.7 657-27-2
Action and use
Amino acid,
Ph Eir
DEFINITION

(25)-2,6-diaminohexanoic acid hydrochloride.
Product of fermentation of of protein hydrolysis.
Content

98.5 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, slightly soluble in ethanol

(96 per cent).

IDENTIFICATION

First identification: A, B, E.

Second tdemtification: A, C, D, E.

A. Specific optical rotation (see Tests).

B. Infrared absorption spectrophotometry (2.2.24).
Comparison  lysine hydrochloride CRS.

If the spectra obtained show differences, dissolve the
substance to be examined and the reference substance
separately in the minimum volume of water R, evaporate to
dryness at 60 °C and record new spectra using the residues.
C. Thin-layer chromatography (2.2.27),

Test sofution  Dissolve 10 mg of the substance to be
examined in water R and dilute to 50 mL with the same
solvent.

Reference solution  Dissolve 10 mg of bsine hvdrochloride CRS
in warer R and dilute to 50 mL with the same solvent.

Plate  TLC silica gel plate R.

Mobile phase  concentrated ammonia R, 2-propanol R

(30:70 ViV).

Application 5 plL.

Development  Over 2/3 of the plate.

Drying At 105 °C until the ammonia disappears completely.

Detection  Spray with ninkydrin solution R and heat at 105 °C
for 15 min.

Results  The principal spot in the chromatogram obtained
with the test solution is similar in position, colour and size 1o
the principal spot in the chromatogram obtained with the
reference solution.

D. To 0.1 mL of solution S (see Tests) add 2 mL, of water R
and 1 mL of a 50 g/L solution of phosphomolybdic acid R.

A yellowish-white precipitate is formed.

E. To 0.1 mL of solution § add 2 mL of water R.

The solution gives reaction (a) of chlorides (2.3.1).

TESTS

Solution 8

Dissolve 5.0 g in carbon dioxide-free water R prepared from
distifled water R and dilute to 50 mL with the same solvent.

Appearance of solution
Solution 8 is clear (2.2, ) and not more intensely coloured
than reference solution B; or GYy (2.2.2, Method II).

Specific optcal rotation (2.2.7)

+ 21.0 to + 22.5 (dried substance).

Dissolve 2.00 g in hydrochloric acid Rl and ditute to 25.0 mL

with the same acid.

Ninhydrin-positive substances

Amino acid analysis (2.2.56). For analysis, use Method I.

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 solutions are
adjusted so that the system suitability requirements described
in general chapter 2.2.46 are fulfilled, keeping the ratos of
concentrations between all solutions as described.

Solution A  water R or a sample preparation 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 (2} Dilute 1.0 mL of the test soludon to

100.¢ mL with solution A. Dilute 2.0 mL of this solution to

10.0 mL with solution A.

Reference solution (8) Dissolve 30.0 mg of proline R in

soluton A and ditute to 100.0 mL with solution A. Dilute

1.0 mL of the solution to 250.0 mL with solution A.

Reference solution (¢} Dilute 6.0 mL of ammonium standard

solution (100 ppm NH,) R to 50.0 mL with solution A. Dilute

1.0 mL of this solutfon to 100.0 mL with solution A.

Reference solution (d) Dissolve 30 mg of isofencine R and

30 mg of leucine R (impurity A) in sofution A and dilute to

50.0 mL with soluton A, Dilute 1.0 mL of the soluton to

200.0 mL with solution A.

Blank solution  Solution A.

Inject suitable, equal amounts of the test solution, blank

solution and reference solutions (a), (b) and (d} into the

amino acid analyser. Run a program suitable for the
determination of physiological amino acids.

Svstem sustabiliy Reference solution (d):

— resolution: minimum 1.5 benween the peaks due to
isoleucine and impurity A.

Caleulation of percentage contents:

— for any ninhydrin-positive substance detected at 570 nm,
use the concentraton of lysine hydrochloride in reference
solution (a); . ‘

— for any ninhydrin-positive substance detected at 440 nm,
use the concentration of profine in reference solution (b);
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if a peak is above the reporting threshold at both
wavelengths, use the result obtained st 570 nm for
quantification.

Limits:

— any ninhydnn-positive substance: for each impurity,
maximum 0.2 per cent;

— gotal: maximum 1,0 per cent;

—- reporting threshold: 0.05 per cent.

The thresholds indicated under Related substances

(Table 2034.-1) in the generzl monograph Substances for

pharmaceutical use (2034} do not apply.

Sulfates (2.4.13)
Maximum 300 ppm.

Ditute 5 mL of solution S to 15 mL with distilled water K.

Ammonium

Amino acid analysis (2.2.56) as described in the test for

ninhydrin-positive substantces with the following

modifications.

Injection  Test solution, reference solution (c) and blank

solution.

Limit:

— ammonium at 570 nm: not more than the area of the
corresponding peak in the chromatogram obtained with
reference solution (c) (0.02 per cent), taking into account
the peak due to ammonium in the chrematogram
obtained with the blank solution.

Iron (2.4.9)

Maximum 30 ppm.

In a separating funnel, dissolve 0.33 g in 10 mL of difure
hydrochlovic acid R. Shake with 3 quantities, each of 10 mL,
of methyl isoburyl ketone R1, shaking for 3 min each time.
To the combined organic layers add 10 mL of water R and
shake for 3 min. Use the aqueous layer.

Loss on drying (2.2.32)
Maximum 0.5 per cent, determined on 1.000 g by drying in
an oven at 105 °C,

Suifated ash (2.4. 14)
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.150 g in 5 mL of anhydrous formic acid R.

Add 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 18.27 mg of
CeH,5CIN,O0,.

STORAGE
Protected from light.

IMPURITIES

Other detectable impurities (the following substances would, if
present at a sufficient level, be detected by one or other of the tests
tn the monograph. They are limited by the general acceptance
cntenion jfor otherfunspecified impurities. It is therefore not
necessary to identify these impurities for demonsiration of
compliance. See also 5.10. Gontrol of impurittes in substances for
pharmaceutical use} A, B, C.

CHyH - Nt

H.C CO.H

A. (25)-2-aminc-4-methylpentanoic acid (leucine),

"N Hz

PSS
CO.H

B. (25)-2-amino-3-phenylpropancic acid (phenylalanine),

H
H,C

H OH

N,

CO.H

C. (25,3R)-2-amino-3-hydroxybutanoic acid (threonine).

Ph Eur

Macrogols
(Ph. Eur. monograph 1444}

Action and use
Non-ionic surfactant.

P Er

LRl

* ¥
o

Ik

DEFINITION
Mixtures of polymers with the general formula H-[OCH,-
CH,)],.-OH where n represents the average number of
oxyethylene groups. The type of macrogol is defined by a
number that indicates the average relative molecular mass.
A suitable stabiliser may be added.

CHARACTERS
Type of Appearance Solubllity
macrogol
300 clear, viscous, colourless  miscible with water, very soluble in
400 or almost colourless, acetone, in alcohol and in
600 hygroscopic liquid methylene chloride, practically
insoluble in fatty oik and in mineral
oils
1000 white or almost white, very soluble in water, freely soluble
hygroscopic solid with a  in alcohol and in methylene
waxy or paraffin-like chioride, practcally insoluble in
. appearance fatry oils and in minera ois
1500 while or almost white very soluble in water and in
solid with a waxy or methylene chloride, freely soluble in
paraffin-like appearance  alcohol, practically insoluble in farty
oils and in mineral oils
3000 white or almost white very soluble in water and in
3350 solid with a waxy or methylene chloride, very slightly
paraffin-like appearance  soluble in alcohol, practically
insoluble in fatty oils and in mineral
oils
4000 while or almost white very soluble in water and in
6000 solid with a waxy or methylene chloride, practically
8000 paraffin-like appearance  insoluble in alcohol, in fatty oils and
in mineral oils
20 000 white or almost white very soluble in water, soluble in
35 000 solid with a waxy or methylene chloride, practicalty
paraffin-like appearance  insoluble in aloohol, in fatty ils and
in mineral oils
IDENTIFICATION

A. Viscosity (see Tests).

B. To 1 gin a test-tube add 0.5 mL of sulfuric acid R, close
the test-tube with a stopper fitted with a bent delivery tube
and heat until white fumes are evolved. Collect the fumes via

the delivery tube into 1 mL of mercuric chloride soluiion R.

An abundant, white, crystalline precipitate is formed.
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C. To 0.1 g add 0.1 g of potassium: thiocyanate R and 0.1 g of
cobalt nitrate R and mix thoroughly with a glass rod.

Add 5 mL of methylene chloride R and shake. The liquid
phase becomes blue.

TESTS

Appearance of solutdon

The solution is clear (2.2.f) and not more intensely coloured
than reference solution BY 4 (2.2.2, Method II).

Dissolve 12.5 g in water R and dilute to 50 mL with the
same solvent.

Acidity or alkalinity

Dissolve 5.0 g in 50 mL of carbon dioxide-free water R and
add 0.15 mL of bromothymol blue solution R1. The solution is
yellow or green. Not more than 0.1 mL of 8./ M sedium
hvdroxide is required to change the colour of the indicator to
blue.

Viscosity (2.2.9)

The viscosity is calculated using a density given in
Table 1444,-1.

For macrogols with a relative molecular mass greater
than 400, determing the viscosity on a 50 per cent mim
solution of the substance to be examined.

Freezing point (2.2.18)
See Table 1444.-2.

Hydroxyl value

Introduce m g (see Table 1444.-3) into a dry conical flask
fited with a reflux condenser. Add 25.0 mL of phithalic
anhydride solution R, switl to dissolve and boil under a reflux
condenser on a hot plate for 60 min, Allow to cool. Rinse the
condenser first with 25 mL of pyridine R and then with

25 mL of water R, add 1.5 mL of phenolphthalein solution R
and titrate with I M sodium hydroxide until a faint pink colour
is obtained (7, mL). Carry out a blank test (#, mL}.
Calculate the hydroxyl value using the following expression:

56.1 X (11 — ;)
m

For macrogols with a relative molecular mass greater
than 1000, if the water content is more than 0.5 per cent,
dry a sample of suitable mass at 100-105 °C for 2 h and
carry out the determination of the hydroxyl value on the
dried sample.

Table 1444.-1
Type of Kinematic Dynamic Density*
macrogol viscosity viscosity (g/mL)
(mm™g ™) (mPas)
300 71-94 80 - 105 1.120
400 94-116 105 - 130 1.120
600 13.9- 185 15.20 1.080
1000 o20.4-27.7 22 -30 £.030
1500 31-46 34-50 1.080
3000 &9 -93 75 - 100 1.080
3350 76 - 110 83 - 12¢ 1.080
4000 102 - 158 110 - 170 1.080
6000 185 - 250 200 - 270 1.080
8000 240 - 472 260 - 510 1.08¢
20 000 2500 - 3200 2700 - 3500 1.080
35000 10000~ 13000 11000 - 14 000 1.080

*Density of the substance for macrogols 300 and 400, Density of the
50 per cent m/m solution for the other macrogols.

Table 1444.-2
Type of macrogal Freezing polnt
o

600 15-25
1000 35-40
1500 42- 48
3000 50 - 56
3350 53 -57
4000 53-59
6000 55 - 61
8000 55 - 62

20 000 minimum 57

35 000 minimum 57

Table 1444.-3

Type of macrogol Hydroxyl vatue m ()
300 340 - 394 1.5
400 264 - 300 1.9
600 178 - 197 35
1000 107 - 118 5.0
1500 70 - 80 7.0
3000 34-42 12.0
3350 30-338 12.0
4000 25-132 14.0
6000 16-22 18.0
8000 12- 16 24.0

20 000 -
35 000 -

Reducing substances

Dissolve 1 g in 1 mL of a 10 g/L. solution of resorcine! R and
warm gently i necessary. Add 2 mL of Aydrochloric acid R.
After 5 min the solution is not more intensely coloured than
reference solution R, (2.2.2, Method I).

Formaldehyde

Maximum 30 ppm.

Test sofution  'To 1.00 g add 0.25 mL of chromotropic acid,
sodrunt salt solution R, cool in iced water and add 5.0 mL of
sudfuric acid R. Allow to stand for 15 min and dilute slowly to
10 mL with warer R,

Reference solution  Dilute 0.860 g of formaldehyde sofurion R to
100 mL with water R, Ditute 1.0 mL of this solution to

100 mL with water R. In a 10 mL flask, mix 1.00 mL of this
solution and 0.25 mL of chromorropic acid, sodium salt

solution R, cool in iced water and add 5.0 mL of sulfuric

acid R. Allow to stand for 15 min and dilute stowly to 10 mL
with water R.

Blank solution In a 10 mL flask mix 1.00 mL of water R
and 0.25 mL of chromorropic acid, sodium salt solution R, cool
in iced water and add 5.0 mL of subfuric acid R. Dilute slowly
to 10 mL with water R,

Determine the absorbance (2.2.25) of the test solution at

567 nm, against the blank solution. It is not higher than that
of the reference solution.

If the use of macrogols with a higher content of
formaldehyde may have adverse effects, the comperent
authority may impose a limit of not more than 15 ppm.

Ethylene glycol and diethylene glycol
carry out this rest only if the macrogol has a relative molecular
mass below 1000.

Gas chromatography (2.2.28).
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Test solution  Dissolve 5.00 g of the substance to be
examined in acetone R and dilute to 100.0 mL with the same
solvent.

Reference solution  Dissolve 0.10 g of ethvlene glyeol R and
0.50 g of diethylene glycol R in acetonre R and dilute to

100.0 mL with the same solvent. Dilute 1.0 mL of the
solution to 10.0 mL with acetone R.

Column:

— material. glass;

—size: {=1.8m, @ =2 mm;

— stationary phase: silanised diatomaceous earth for gas
chromatography R, Impregnated with 5 per cent m/m of
macrogol 20 000 R.

Carrier gas  nitrogen for chromarography R,

Fiow rate 30 mL/min.

Temperature:

— column: if necessary, precondition the column by heating
at 200 °C for about 15 h; adjust the initial temperature of
the column to obtain a retention time of §4-16 min for
diethylene glycol; raise