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Pistribution de substances de référence en 1987

En 1987, le Centre a distribué & des laboratoires de contréle pharmaceutique de 40 pays
2013 échantillons de substances chimiques intermaticnales de référence et 28 =éries de-
substances de référence pour la détermination du peint de fusion. Ces chiffres représentent
une diminution d'enviren 11 % par rappert A ceux de 1986. Les cing substances les plus
fréquemment demandées en 1987 ont été, dans l'oxrdre, l'ampicilline, 1l'acide folique, la
cloxacilline sodique, la propicilline potassique et le trihydrate d'ampicilline. Onm tyouvera
a4 1'appendice 1 le détail de la distribution des diverses substances de référence.

Etablissement de substances de référence en 1987

Conformément & la procédure recommandée par le Comité OMS &'experts des Spécifications
relatives aux Préparations pharmaceutlques dans son vingt-clnquiéme rapport (OM3, Série de
Rapports techniques, N° 367), le Centre a établi en 1987 newnf substances chimiques
internationales de référence, dont on trouvera la liste & 1'appendice 2. Parmi ces
substances, le chloramphénicol, le palmitate de chloramphénicol et 1’acétate de vitamine A
sont des lots de remplacement, les lots précédents ayant été épuisés en 1987.

Or trouvera & l'appendice 3 une liste complite de toutes les substances chimiques
internationales de référence détenues par le Centre en janvier 1988, avec indication de la
quantité de substance contenue dans chaque unité de conditionnement et du numéro de contrdle
des lots actuels. Cette liste comprend également huit substances mentlenmées ci-dessous,
dont on peut préveir qu’elles sexront officiellement adoptées au cours du premier semestre de
1988,

Travaux effectués en 1987 sur de nouvelles substances de référence

Le Centre a poursuivi ses travaux en vue de fournir de nouvelles substances de
référence gui seront nécessaires pour accompagner leg spéeifications de la troisiéme édition
de la Pharmacopée internmationmale. Em 1987, l'analyse des nouvelles substances de référence
suivantes, destinées & accompagner le volume 3 de la Pharmacopde internationale, & été
réalisée : chlorhydrate de chlortétracycline, citrate de clomiféne, citrate de clomiféne
{igomare 2), chlorhydrate d'émétine, métilsulfate de néostigmine et chlorhydrate de
propranclol, Les rapports d'analyse pour ces substances figurenmt aux appendices 7, &, 9, 11,
12 et 13 respectivement. Toutes ces substances ont été jugées satisfaisantes pour l'usage
auquel elles sont destinées et 11 est par conséquent proposé de les adopter comme substances
chimiques internationales de référence.

Lles deux lots suivants de substances chimigques internationales de référence ont éte
épuiséc et ont été remplacés par de mouvesux lots en 1987. Le lot N® 172049 d'allepurinel a
été remplacé par le lot N° 287049 et le lot N° 377011 de digoxine a £té remplacé par le lot
N° 587011, Les résultats de 1l'analyse de ces lots figurent aux appendices 6 et 10.

Essais de stabiliteé

Chaque amnée, un certain nombre de substances chimiques internationales de référence
détenues par le Centre sont réexaminées afin de contrdler leur stabilité pendant le
stockage. En 1987-1988, le réexamen a poxté sur 12 substances.

le choix des méthodes d'analyse a4 utiliser pour la surveillance de la stabilité exige
une mire réflexion. Il dépend bien entendu de la nature de la substance concernce mais,
d'une facon générale, le principe est d'utiliser des méthodes hautement reproductibles et de
s'en tenir le plus possible aux mémes méthodes et dans les mémes conditiens expérimentales
pour le réexsmen d’ume substance de référence que lors de 1'analyse initiale. L'influence
des erreurs analytiques sera ainsi limitée et on pourra déceler précocement le début d’une
éventuelle dégradation de la substance. Il est toutefols judicieux d’examiner de temps &
autre les progrés de la chimie analytique et d'introduire de nouvelles méthodes si on les
juge plus informatives ou plus commodes.

En 1987, l’analyse thermogravimétrique a été adoptée en remplacement ou en complément
de 1'eszcai de perte & la dessiccation.




WHO/PHARM/8E8.537
Fage 4

On trouvera & ]'appendice 4 les résultats obtenus lors du réexamen et ceux des examens
précédonts. On peut obtenir aupres du Centre des détails comcernant les méthedes urilisdes.

Travaux en eoéurs et travaux futurs

Le Centre poursuit 1'établissement de nouvelles substances chimiques de référence. Il
mangue encore une substance pour accompagnet les monographles du volume ? de la Pharmacopée
internaticnale, Pour le velume 3, 1l faut encotre 42 nouvelles substances de référence, dont
six sont déja a 1l'étude. D'anclens lots devront également érre remplacés en raison de
1 épuisement des stocks. Actuellement, huit substances doivent étre remplacdes en 1988-1989,
mais ce chiffre peut encore augmenter selon les quantités distribuées. Une grandc partie de
la charge de travail A laquelle le Gentre doit faire face vient des demandes de plus en plus
nombreuscs de réexamen périndique de substances de référence existantes. Certaines
substances sont trés anciennes et 1'augmentation du nombre tetal de substances de référence
entraine un nouveau surerolt de travail, Lez substances de référence gue le Centre doit
établir sont énumérées & l'appendice 5. Les substances déja on cours d'examen sont signalées
par un astérisque.

En 1987, l'informatisation des activités lides au travail sur les substances de
référence s'est poursuivie, Le systéme utilisé est l'ordinateur personnel 1BM XT. Des
renseignements 4 jour gur les commandes de substances enm vrae, les protoceles d'analyse, les
fiches de travail et le plan de réexamen périodique ont été mls sur ordinateur,
L'informatisation des commandes et 1'inventaire des stocks de zubstances exlstantes sont en
cours, La collmboration avec d'amutres laboratolres en vue de réduire la charge de travail du
Centre de Stockholm a épgalement commencé. En 1987, le Centre a notamment regu une alde
appréciable du Laboratoive national d'Etalons biologiques d'Australie. Le Centre espére gue
la préparation des nouvelles substances de référence pour le volume 2 de la Pharmacopée
internationale sera ainsl facilitde,

Questions administratlves et flnanciares

lLa situation financiére du Centre reste mauvaise. Le colit de fonctiomnement total du
Centre en 1987 a été estimé 4 US $307 300, Le revenu provenant des ventes de substapces de
référence aux laboratolires industriels a été d'enviren US 531 000 et la contribution du
Sitpe de 1'OMS5 de US $16 000, ce qui lafsse un déflcie de US §260 300. Le Conseil
d'administration de 1'Association nationale des Pharmacies suédoiszes a convenu de maintenir
au méme niveau sa contribution au fonctionnement du Centre, sous réserve gque tout soilt mis
en occuvre pour diminuer le défieirt,

En février 1987, le prix des substances a été porté & US $40 par paquet et des frais
d'expédition et de manipulation s'élevant & US $10 sont ajoutdés 4 chaque commande.

Afin de réduire le déficit financier du Centre, il 2 été¢ demandé aux centres nationaux
de recherche de contribuer au travail d'analyse et les bureaux réglonaux de 1'0M5 ont été
contactés en vue d'une éventuelle aide financiére.
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12
11
101
36
48

13
18
3
3
3
2
19

HN'-bis{xylyl Z,3) esnthranilamide 4

Bupivacaing, chlerhydrate de

Cafdine

Carbénicilline mono=zodique

Chloramphénleal

Chloramphénicel, palmitate de

Chloramphénicol, palmitate de
{forme A)

Chiloxo-5 méthylamino-2
banzophénonae

(Chlars-4 rulfamoyl-3 bBenzoyl)-2

benzoigqua, acide

Chlorphénamine, hydrogénomaléate de &

Chicrpromazine, chlerhydrate de
Chlortalidons
Cloxacilline sodique
Cortiasone, acédtate da
Dapsane
Désoxyoortone, ncétate de
Daxaméthagons
Daxaméthaszona, acétata de
Dl azdpam
Diazpxide
Dicloxacillina sodigqua
Dleclinium, fodure de
Dicoumaral
Difthylenrbamazine, dihydre-
ginacitrate de
Digitanite
Digoxine
Epi-4 anhydrotétracycline,
chlerhydrate 4’
Epi-4 tétracycline, sel
4" ammonium da 1

Ergométrina, hydrogénomaléate d*

Ergotamine, tartrate o'

Estradiol, benzoatao @'

Estroma

Etacrynique, acide

Ethambutol, chlerhydratae d'

Ethinyleatradisl

Ethistdrone

Ethosuximide

Etnearlida

Flucytasine

Fluorouracil

Fluphénazine, chlorhydrate de

Fluphénazine, décanoate de
fdichlorhydrate)

Fluphénazine, dnantete de
(dichlorhydrate)

Bubstances de réfdrence pour le peint de fusleon :

12

1 behantillon(s)

Foligue, acide

Furosémide

Grisécfuivine

Halapéridel

Bydrochlorothtazide

Hydrocortisoma

Hydracoztisone, acétate Q'

{-)-{Hydroxy-4 méthoxy-3
phényl -3 mathyl-2 alanine

Inuproféna

Imipramine, chlorhydrate &+

Indemétacine

¢-Iodohippuriqus, acide

Isoniazide

Lenatosida C

Lévodopa

Lidosaine

Lidogaine, chlezhydrate de

Méfénomique, acide

Métaxide

Méthagualpona

Méthyldapa

Méthyltestostbrona

Méticilline sodique

Métronldazole

Kafeilline wodigue

Nicatinamide

Ricotinigue, acide

Kiridazels

Hiridazole-chloréthylcarboxamide

Horéthistérone

Noréthistérone, acétate de

Guabaine

Cxacilline sodiqus

Fapavérine, chlorhydzete de

Fhéndticilline potassique

Phéncayméthylpénicilline

Fhénoxyméthylpénicilline
calcique

Fhénomomdthylpénicilline
potaxsique

Fhénytelina

Eradnisolone

Fradnlsoleona, agétate da

Prednisona

Fredniszone, acétata do

Procaine, chlorhydratae de

Procarbazine, chlorhydrate de

FProgestédrone

Propicilline potassique

Proprlthiouracil

Pyridostigmine, bromure de

Réserpine

Riboflavina

Eulfaméthoxazole

Bulfambthoxypyridazina

Bulfanilamida

Testoatérona, proplonate da

tétracycline, chlorhydrate de

Thigac&tazona

Thicdianiline-4,4*

Tolbutamide

Tolneftatae

Triméthadione

Triméthoprime

Triméthylguanidine, sulfate da

Tubocurarine, chlerure de

Vitanine A, acédtate de (aolution

a 25 000 UI)
Warfarina

28 séries de 13 substmneas (envizon 4 g de chagua),
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APFENDICE 2

LISTE DES SUBSTANGCES CHIMIQUES INTERNATIONALES DE REFERENCE ETABLIES EN 1987

Substance de référence

Nﬂ

de controle

Rapport d'analyse

Remarques

Acdétazolamide

Amina-2? nitro-5 thiazole

Chloramphénicol

Chloramphéniecol, palmitate de

Niridazole

Niridazole-chloréthyl -carboxamide

Noréthistérone

Rasarpine

Vitamine &, acétate de

186128

186131

486004

286072

186129

186130

186132

186133

686038

WHO/PHARM/E7 . 532
Appendice 6

WHO/FHARM/87 . 532
Appendice 7

WHO/FHARM /87,532
Appendice 8

WHO/PHARM /87 532
Appendice 9

WHO/PHARM/87 . 532
Appendice 10

WHO,/PHARM/87 532
Appendice 11

WHO/PHARM /87 .532
Appendice 12

WHO/PHARM/87.532
Appendice 13

WHO/FHARM /87 .532
Appendice 14

Remplace le
N® 379004

Remplace le
N® 175072

Remplace le
N® 581038




WHO/PHARM /88 537
Page 7
APPENDICE 3

LISTE DES SUBSTANCES CHIMIQUES INTEENATICONALES DE REFERENCE DISPONLBLES

1988

Informatlions générales

Les substances chimiques internationales de référence sont établies conformément &
1'avis du Comité d'experts des Spécifications relatives aux Préparations pharmaceutiques.
Elles sont fournies principalement pour étre utilisées dans des épreuves physiques et
chimigques ainsi que dans des desages décrits dang les spéecifications pour le contréle de la
qualiteé des produits pharmaceutiques publiées dans la Pharmacopée Iinternationale ou
proposees sous forme de projets de momnographies.

Les substances chimiques intetrnationales de référence peuvent étre utilisdées egalement
dans des épreuves et des dosages gui ne sont pas décrits dans la Pharmacopée
internationale. Cependant, dans ce cas, i1 incombe & 1'utilisateur ou & la Commission de la
Pharmacopee, ou & toute autre autorité qui & prescrit 1'utilisation de ces substances, de
vérifier qu'elles conviennent a lfusage gul en est fairt.

Le mode d'emploi et les données analytiques pour 1'usage auquel elles sont destinées
dans la spécification correspondante de la Pharmacopée internmationale sont fournis dans
les certificats joints aux substances distribuées. Des comptes rendus analytiques plus
détaillés sur ces substances peuvent étre obtenus sur demande auprés du Centre collaborateur
de 1'0MS pour les substances chimiques de référence,

TL est en général recommandé de conserver les substances &4 1'abri de la lumiére et de
1'humidité et de préférence & une température voisine de +5°C. Lorsque des conditions
speciales de stockape somt néeessalres, 1'indication en est portée sur l'étiquette ou figure
dans ls notice jointe aux substances.

La stabilité des substences chimiques internationales de référence conservées au Centre
estT surveillée par des examens réguliers et, lorsque cela est nécessaire, les substances
détériorées somi remplacées par de nouveaux lots, Des listes indiquant les numéros de
contréle des lois en cours sont publiées dans les rapports annuels du Centre et peuvent &tre
obtenues sur demande.

Commandes de substances

Les commsndes de substances chimiques internationales de référence doivent étre
envoyées i

Centre ceollaborateur OMS peour les substances chimigques de référence
APOTEKSBOLAGET AB, Centrallaboraterier

5-105 14 STOCEHOLM

SUEDE

{Télex : 115 33 APOROL S)

Les substances chimiques internationales de référence sont exclusivement fournies par
paquets standards contenant la guantité indiquée sur la liste ci-aprés.
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Numére de contrdle

Rubstrncas da référenca ConditionnAmant
du lot astusl
Aeéelidina, salicylata d° 100 mg 172048
prAcétanidobenzalazine 100 mg 171042
Acttazolamide 100 mg, 1EG1Z8
Allopurinal 100 mg 2E7040
Aming-2 nitre-5 thiszole 25 mg 186131
Amino-2 pyrazels carboxamide-4, hémizgulfate 4° 100 mg 172050
Amitryptiline, ehlorhydrate d° 100 mg 1a)inl
Amplciliine 200 mg 274001
Ampicilline sodigue 200 my, 274002
Ampleoillina, trihydrate 4! 200 my 274003
Anhydrotétracyaline, shlorhydrate df 23 mg 150095
ALropine, sulfate d' 100 mg 183111
Azathioprine 100 mg 172060
Bendaznl, chlorhydrate da 100 mg 1730E6
Benzobarhital 100 mg 172031
Boneylaming, sulfate de 100 mg 172052
Bonzylpénicillina potassique 200 mx lenuuy
Benzylpénieilline sodiqua 200 my 280047
Béphénium, hydrexmephtoate de 100 mg 163117
BAt.amhthanona 100 mg 183113
EBétanidine, sulfate de 100 mg 172053
NN' his {xylyl-2,3) anthranilamide 50 mg 173087
Bupivacaine, chlorhydrate de 100 mg 172054
Caféine 100 mg 181102
Carbénicilline monosodique 200 mg 3R04T
Cnloramphénicol 200 wmg LBEODA
Chloramphénicol, palmitate de 1y ZBEOVE
Chlorvamphénleel, palmitata da (forma A) 200 my 175073
Chlare-5 méthylamlnoe-2 beascphinots 100 mg 172081
{Chlorn 4 sulfamoyl-3 bonzoyl)-Z2 bensvigue, acide 50 mg 181106
Chlorghénumine, hydrogénomaléate de 100 my 182109
Chlorpremazine, chlorhydrate de 100 mg 178080
Chlortalidone 100 my 183114
ChlortGtracyaling, chlorhydrate de Z00 mg 157138
Clomiténe, citrate de 100 mp, 187136
Clomifdne, cibrate de (isomére £) {(Zuclomiféne) 50 my 1871347
Cloxaclllina rodique 200 mg 274005
Cortisone, achtata da 100 mg 167006
Dapsonie 100 my 183115
Disoxycortone, acttate de 100 mp, 167007
Dexométhasona 100 mg 279008
Dexamédthasona, acétata da 100 mg 168008
DinzGpam 100 g 172062
Dinzoxida 100 mg 181103
Dieloxecllling sodlgue 200 mg 174071
bisolinlum, lodure da 100 mg 172055
Dicoumnral 100 my, 178077
Didthylearhamazine, dihydrogbnocitrate de 100 mg 181180
Digitoxine 100 my 277010
Digoxine 100 mz 587011
Ematine, chlarhydrate d’ 100 mp 147124
Epi-& aphydeotétracyelino, chlorhydrate 4° 25 mg 180097
Epi-4 tétracycline, sel d'ammonium da 1 25 me 180098
Ergométrina, hydropgénomalbate d' 50 mg 277q12
Ergubtamine, tartrate d° 50 mg 3B5013
Estradiol, benzoata &° 104G mg 167014
Eatrone 100 my 210045
Etpcryntgue, acide 100 my 2E1058
Ethambutol, shlorhydreata Jd° 100 mg 179081
Ethinylestradleol 100 mg 1657016
Ethistérona 100 ma 187017
Fthosuximida 100 mg 178068
Etocarlide 100 mp 172947
Flueytosline 100 mg 1841241
Flucrouracil 100 me 184122
Fluphénazina, chlorhydratwe de 100 mg 178076
Fluphénazine, dbcancate da (diehlorhydrate) 100 mg 182107
Fluphénaziue, énantate de tdichlorhydrata) 1M mg 1B2108
Folique, acida 100 mg 277018
Furasémida 100 mg 171044
Griséofulvine 200 mg 280040
Halopéridel 100 mi 172083
Hydrachlorothiawide 100 mg 179087
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Numéro de contrdlae

Substances de r6fborence Cenditionnement
du let actuel

Hydrocortd sone 130 me 283020
Hydrocortisene, acdtote 4* 100 mg 280021
{-)-{Hydroxy~4 méthoxy-3 phényl)-3

méthyl=2 alanine 25 mg 178085
Thuprotféne 100 mg 183117
Imipramine, chlaxhydrate d’ 100 my 172064
Indomatacine 100 mg 178078
o-Iodohippurique, acidae 100 mg 1710643
Izoniazide 100 ray 185124
Lonatoside € 100 mg 251022
Lévadapa 100 mg 172033
Lidocaine 100 mg 151104
Lidocaine, ehlerhydrate de 100 g 181105
Méfénamiqua, agide 100 my 173068
Métazida 100 mp 172058
Méthacpealone 100 mg 172069
Méthyldopa 100 mg 179084
Méthyltastostérone 160 tag 167023
Méticiliine sedique 200 mg 274024
Métronidazele 100 mg 183118
Nufcilline sodiqua 200 mg 272025
Néostigmina, métilaultate de 100 g 187135
Hicotinamide 100 mg 179090
Nicotinigque, acida 100 mg 179081
Nigidarole 200 mg 185129
Niridazele-chloréthylcarhoxamida 25 mg 188130
Horéthistérone 100 mp 186132
Noréthistérone, acétate da 100 mg 185123
Cuabaing 100 mg 283026
Cancilline sodigue 200 mg 382027
Papavérine, chlorhydrate de 140 mg 165127
Fhénéticilline potassique 200 mg 1670248
Phéncoyméthylpénicilline 200 my 178082
Fhénoxyméthylpéniciliine calciqua 200 my 178083
Phénoxyméchylpénicillina potessique 200 mg 176075
Phénytoine 100 mg 178088
Prednizulone 100 mg 2830248
Fredni=zalone, agétate de 100 mg 167030
Pradnisona 100 myg 167031
Fradnizcne, acétate de 100 mg 168032
Procaine, chloghydrate de 100 mg 183118
Procarbazine, chlorhydrate de 100 mg 184120
Progestérone 100 mg 167033
Fropizilline potassique 200 my 274034
Propranolol, chlporhydrate de 100 mg 187138
Fropylthicuracile 100 mg 185126
Pyridostigmine, bromure de 100 mg 182110
Réserpina 100 mg 185133
Ribofinvine 250 mp 382035
Substances de référence pour le point de 13 x 4 g

fusion (s¢rie de 13 substances dont la

tompérature de fusion ve de +89°0 & +263°C)
Sulfambthoxazole 100 mg 175052
Sulfaméthexypyridazina 100 mg 178079
Sulfanilamide 100 mg 178094
Testostérone, proplonate de 100 mg 167836
Tétracycline, chlorhydrate de 200 mg 180085
Thicacétazone 100 mg 171046
Thiodianilinaré4, 4’ 30 mg 183116
Tolbutamide 100 mg 179084
Tolnatrate 100 mg 176074
Triméthadiona 200 mg 185125
Trimsthoprime 100 g 174093
Triméthylguanidine, sulfste da 100 my 172059
Tubocurarine, chlomre de 00 mg 170037
Vitamine &, ag¢dtate de (3olutlen) (Rétinol) 5 capsules 826038
Warfarine 100 ma 1668041

" Par capsule, environ 9 mg dops 250 mg d'huile.
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E35AI5 DE STABILITE

La gtabilité des substances chimiqgues internationales de référence pendant leur
stockape est surveillée par un réexamen périodique des substances détenues par le Centre,
Tazz résultats obtenus pour les substances réexaminées en 1987-1988 zont résumés ci-dessous,
A titre comparatif, on a aussi indiqué les részultats obtenus lors des réexamens précédents,
Les substances onht 6té conservées 4 +5°C. Dang lez tableaux, on a adopté les abréviations
suivantes

nsc Calorimétrie différentielle

DTA Analyse thermique différentielle

HYLC Chromatographie liguide & haute performance

IR Spectrophotométrie infrarouge

KE Méthode de Karl Fischer pour la déterminatien de la teneur en eau
LoD Parte a la dessiccation

TL.C Chromatographie en couche mince

FSA Analyse de solubilité par phases

TGA Analyse thermopravimétriqgue

La valcur estimée des Impuretés solides totales, obtenue par HPLC et TLC, est exprimée en
aire % sauf indicatien contraire; lorsqu'elle est obtenue par DSC et par DTA, elle est
cuprimée en mole %, et par FSA en poids %. Les valeurs obtenues par tltrage sont calculées
par rapport a la substance desséchéc ou anhydre.

Pour plus de détails sur les méthodes d'analyse utilisées, on peut s'adresser au
Contreo.

Dapsoneg, N° de contrdle 183115

Premier rapport d'analyse @ WIHO/PHARM/84 513, appendice 10

Année o’ examen 1983 1988
HPLG, % 1,2 1,9 (1,1Y
TR conforme -
10D, % 0,1 -
TGA, % <0,1
TG ?2-4 taches secondalres 3-4 taches secondaires®
Titrage, 4 (volumétrigue} 99,9 100,0

1) La substance d'origine a été recristallisée et la valeur 1,1 a &teé obtenue par
HILC aprés recristallisation.

23 Systéme A (sclon Ph Int, ed. IIT, Vel. 2) : environ 1,2 %
Syztéme B (selon le premier rapport dfanalyse) : environ 1,1 %.
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Fluphénazine, chlorhydrate de, N° de coptréle 176076

Premier rapport d’'analyse : WHO/PHARM/77.491, annexe 5

Année d'examen 1976 1988

HELE, % 0,5 0,4

IR conforme conforme

LoD, % 0 -

TCGA, % - ]

TLG 2 tachesz cecondaires A : 3 taches secondalres

(une tres faible)?’
B : 4 taches secondaires
(une trés faible)?
Abgorption UV, 260 mm 0,65 0,65

1) Systéme A selon le premier rappoxt d'analyse.

2) Systéme B selon la monographie de la Ph Int, ed. III, Vel. 2 (Substances
apparentées).

Griséofulvine, N de contréle 280040

Premier rapport d4'analyse : WHO/PHARM/81.308, appendice 10

Année d'examen 1980 1988
HPLG, % 0,6 (236 tm) 0,9 (291 nm) 0,6 (236 nm) 0,9 (291 nm)
1R conforme conforme
LoD, % 0,1 -
TGA, % - 0
TLC 1 tache secondaire 1 tache secondaire
Absorption UV, 291 mm 0,68 0,68
Titrage, %
{spectrophotométrique} 100,0 99,9
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Halopéridol, N° de contrdle 172063

Premier rapport d'analyse @ WHO/PHARM/73.475, appendice 6

Année d'examen 1572 1977 1379 1288
DSC, mole % 0,36%) - - 0,1
DTA, mole % 0,1
IR conforme - - conforme
op, % 0,3 4] 0] -
TGA, % - 0
TLC, systéme A 3 taches 1 tache 3 tachas 2-3 taches
secondaires secondalre secondalres secondalros
trés faibles®’
gyatéme B Pas de taches
secondalres®
Absorption UV,
245 nm 0,53 0,54 0,52 0,53
Titrage, %
{potentiométrigua) 99,6 99,9 99,8 -
*) Evaluation manuelle,

i)  Systeéme A : selon le premler rapport d'analyse,
) Systéme B : selon la monographie de la Ph Tnt, ed. III, Vol. 2 {une seule tache
secondaire aprés applicatioen d'une solution datant de 24 heures).

Imipramine, chlorhydrate d', N° de contréle 172064

Premier rapport d’'analyse : WHO/PHARM/73.475, appendice 7

Année d’examen 1972

1977 1983 1988

DSC, mole % 0,22%) . - 0,19
bBTA, mole % 0,56 0,53
IR eonforme conforme - conforme
100, % 0 0,05 0 0,08
TLC 4 taches 3 taches 3 taches 3 taches

secondaires secondaires gecondaires secondalres
Titrage, &

{potentiométrique) Yo 9 9491 39.1 99,2

) Evaluation manuelle.




Lidocaine, N° de contraéle 181104

Fremier rapport d'analyse :

WHO/PHARM /82 . 509, appendice 13
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Année d'examen 1481 1988

DTA, meole % 0,3 0,4
HPLC, % <0,1 -
IR conforme conforme
0D, % 0 0,1
TLG pas de taches secondaires pas de taches secondaires
Titrage, %

(potenticmétrique) 99,6 99,8

Lidocaine, chlorhydrate de, N* de contréle 181105

Premier rapport d'analysze :

WHO/PHARM/82,509, appendice l4

Titrage, %

Anneée d‘'examen 1981 1988
DSC, mole % - 0,3
DTA, mcle % 0,8 0,8
IR conforme conforme
KF, % 6,4 6,2
TLC pas de taches secondaires pas de taches secondaires

(potentiometrique) 100,2 100,0
Méthyltestostérone, N® de contrrédle 167023
Premier rappert d’analyse : WHO/PHARM/420 .64, appendice 3
Année d'examen 1964 1475 1980 1984 1988
DTA, mole % - - 0,5 0,6 0.6
HFLG, % - - - 0,2 0,2
IR conforte conforme - . conforme
LoD, # 0,3 1,2 a,3 0,8 1.2
Absorption UV, 241 nm N, 54 0,54 0,54 0,54 0,54
Titrage, %
(spectrophotométrique) - - 100 100
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Oxacilline sodique, N* de contrdle 382027

Premier rapport d’'analyse : WHO/PHARM/83.510, appendice 8

Anméa 'axaman 1982

1987

pH, solution & 1 % 5.7
KE¥ (eau), X 4,3
HPLO, % 1,1
Froduits de dégradation, X -
(par mercurimécrie)

Tityvage, % (alcalimétrigue) 100,0
Titrage, % (mercurimétrigque) -
PSA, % 0

fain Y el S
L L

99,4

FPhénoxyméthylpénicilline potassique, N° de contrdle 176075

Premier rapport d'analyse @ WHO/PHARM/77 .491, appendice 6

Année d'examen 1976

1484

1987

pH, seolution & 0,5 % 6
Lon, % 0
TGA, % -
HPLG, ¥ -
Produits de dégradation, % -
(par mercurimétrice)
Titrage, % (pénicillinase) 99
Titrage, % (mervcurimétrigquc) -

PSA, 4 0,5

[ RN,

o~
Loy

k=
3R

100,0

Propicilline potassique, N° de contrdle 274034

Fremicr rapport d’analyse : WHO/PHARM/420.64, appendice

Atmée o' examan 1964 1475

1932

1984

1987

ph, solutien & 10 % 5,9 w
pi, solution & 1,0 % . -
KF (cau), % 0,3 -
TGA, % - -
HEeLG, % - 0,4
Frodults de dégradation, % - -
(par mercurimétrie)
Titrage, % (pénicillinase) 98,3 -
Titrage, ¥ {(mercurimétrique) - -
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Testostérone, proplonate de N° de contréle 167036
Premier rapport d'analyse : WHO/PHARM/420.64, appendice &
Année d'examen 1964 1975 1982 1984 1988
DTA, mole % - - 0,2 0,2 0,3
HPLC, % - - - 0,8 0,9
IR conforme - - conforme conforme
10D, % 0.1 0,1 #] “ -
TCA, - - - . 0,1
TLC Paz de Pas de Pas de - Pas de
taches taches taches taches
secondaires secondaires secondaires secondalres
Absorption UV, 240 nm 0,506 0,498 0,503 0,487 0,488
Titrage, %
(spectrophotometrique)} - - - 100 100
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SUBSTANCES CHIMIQUES INTERNATIONALES DE REFERENCE

LISTE PREVISIONNELLE POUR 1988

Les substances chimiques internationales

de référence ci-aprés gont nécezzalres pour

accompagnet les spécifications qui figurent dans la troisiéme édition de la Pharmacopée

internaticnale
Volume 2
Colécaleiférol
Volume 3

Amodiagquine, chlerhydrate d4°
Amphotéricine B ()
Bacitracine zine
Béclomctasone, diproplonate de
Bétaméthasone, valérate de
Caleium, folinate de
Carbamarépine {#*)
Cimétidine (#)
Dexaméthasone sodique, phosphate de
Dopamine, chlorhydrate de
Doxorubicline, chlorhydrate de
Erpocaleiférol
Fludreocortisone, acétate de
Formyl-3 rifamycine SV (¥)
(Impureté de la rifampicine)
Gentamicine, sulfate de
Hydrocertisone sodigque, succinate d'
{-)-(Hydroxy-4 méthowxy-3 phényl)-3
hydrazino-2 méthyl-2 alanine
(Impureté de la carbidopa)
Lévonorgestrel
Lévothyroxine sodique (%)
Liothyronine {*)
{impureté de la lévothyroxine sodique)

l.es substances chimiques internationales
nouveaux lots en 1988-1989

p-Acétamidobenzalazine (%)
Anhydrotétracyeline, chlorhydrate d' (#¥)
Dexaméthasona (%)

Dexaméthasone, acécate df (#)

Epi-4 anhydrotétracycline, chlorhydrate df (=)
Folitgque, aeide (%)

Frednisolone (%)

Frednisolone, acétate de (%)

(*2

Lopéramide, chlorhydrate (e

Méthotrexate

Néamine (#) {impureté du sulfate de néomycineg)
Néomycine B, sulfate de

(lmpureté du sulfate de néomycine)
Nifurtimosx
Noroxymerphone, chlorhydrate de

(impureté du chlorhydrate de naloxone)
Nystat ine
Oxytétracyeline, dihydrate d4' (%)
Oxytétracycline, chlorhydrate df
Paromemycine, sulfate de
Fraziquantel
Prednisolone sodique, phosphate de
Frobenécide (%)

Pyrantel, embonate de (%)
Rifampicine-quinonz (%)

(impureté de la rifampicine)
Sodium, cromeglicate de
Spectinomycine, chletrhydrate de
Sulfacétamide
Sulfasalazine
Testostérone, énantate de
Vincristine, sulfate de

{¥)

el-dessous devront étre remplacécs par de

Tndigque que des travaux sont en cours au Centre sur cette substange.

e
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ALLOPURINOL
Control No 287049

The stock of the current batch of the International Chemical Reference Substance for
a1Topuringl, Control No 172049, is depleted and has to be replaced.

The mencgraph for allepurinel in the International Pharmacopoeia Ed TIT, Vol 2 requires
a reference substance to be used in the infrared spectrophotometric test for identity.
MATERIAL

About 100 g of the sample (manufacturers batch No QA-0499) were received at the WHO

Centre in April &986. The material is being stored, protected from light, in a tightly closed
container at +5 “C,

ANALYTICAL DATA

Description: A white, crystalline powder.
EVIDENCE QF CHEMICAL STRUCTURE

Infrared spectrum

An infrared spectrum is given in Figure 1 (No. 287049). The spectrum is concordant with
the spectrum abtained from the TCRS Control No. 172049,

e A —. -
Faly T )

PLTS

X

o as Trzewd o
P Py Zy Mk éTeTin

Figure 1. IR-spectrum of 1.2 mg of allopuringl in 300 wg KBr recorded against & KBr disc.
Instrument: Perkin Elmer 580.

UY-spectrum

A UV-spectrum in 0.1 M hydrochloric acid is given in Figure 2,

A max in 0.1 M hydrochloric acid = 250 nm.

E (1%, 1 om) = 562 (n= 3).

The absorbance of a 10 pg/ml solution was 0.56.

The ratio of the absorbance of a 1-cm layer at 231 nm to that at 250 nm was 0,57,
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Figure 2. Uv-spectrum of allopurinol 10.0 wo/ml in 0.1 M hydrochleric acid.

ASSAY

Thermogravimetric analysis

0% 1oss in weight,

Titrimetric assay

101.6% (n= 4), determined by differential potentiometric titration with tetrabutyl-
ammonium hydroxide (0.1 mol/1).
Using sodium methoxide (0.1 mol/1) according to the monpgraph or a potentiometric titration
values that are tog high were obtained.

Since other laboratories have reported similar problems with the assay method, it is
suggested that the monograph's high content limit may be disregarded.

PURITY

Total solid impurities

1) Differential thermal analysis (DTA): It was not possible {0 estimate the purity by this
method as the substance melts with decomposition at about 390 “C,

Thin-Tayer chromatography

The following thin-layer chromatographic system was used:

Thin-layer: Cellulosa F-254 (Merck)

Eluent: 1-butangl saturated with ammonia (100 g/1)

Sample: 250 ug of allopurinol and 0.5 ug of 3-aminopyrazole-4-carboxamide hemisulfate
were applied,

Visualization: UV-Tight of 254 nm.
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Result: No secondary spots were observed. The minimum detectable quantity of 3-aminopyrazole-
F-carboxamide hemisulfate was 0.5 ug which corresponds to 0.2%.

High performance 1iguid chromatography

The total amount of impurities was estimated by peak area measurement to about 0.02%. A
chromatogram is shown in Figure 3. The only impurity observed elutes at about 4.20 minutes
and is identical tc 3-aminaopyrazole-4-carboxamide hemisulfate,

287048

[FE:]

IE]
y
[iesa

e T T 20 minutes
Figure 3, A chromatogram of allopurinol Control No, 287049.

The previous batch of allopurinol (ICRS 172049) as well as the USP reference substance
(Lot &) showed the same degree of purity.

The following conditions were used:

Eluent: Manobasic ammonium phosphate buffer {0.05 M)

Column: RP-18, Spheri-5 (Brownlee)

Detector: Shimadzu SPD-2A operated at 254 nm

Pump: Waters 600 operated at a flow rate of 1.5 m1/min

Integrator: Hewlett Packard 3390 A Attenuation: 4

Sample: 0.5 mg/ml dissolved in 0.1 M sodium hydroxide and eluent {1 + 3)

20 pl corvesponding to 10 ug were injected.

DIODE-ARRAY DETECTION

The chromatogram was also evaluated with a LKB 2140 Rapid Diode Array Detector. The same
chromatographic system as described above was used, except for the injection volume that was
increased to 100 1 and the concentration to 1 mg/ml to get maximum sensitivity. An isogram
is given in Figure 4.
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Figure 4. Isogram of allopurinol, Control No 287049. Sensitivity: 0.002

As seen from the figure no impurities are detected. The spot eluting at 2 minutes griginates
from the blank.

STABILITY
No special stability studies were performed as we have good experience of the stability

of this substance from the earlier batch. A]TSpurino1, Control No 172049 showed ng tendency
of degradation when stored for 13 years at +5 “C at the Centre.

DATA GIVEN BY THE MANUFACTURER

Description: a white, crystalline powder

Identification: positive

Colour & clarity of solution: satisfactory

Light absorption: satisfactory

Related substances: satisfactory

Loss of drying: 0.1%

Sulfated ash: nil

Assay: 99.9%, calculated with reference to the dried substance
Additional assay (HPLC): 100.0%, calculated by total peak area

CONCLUSTON

Allopurinel Control No 287049 can be considered suitable as International Chemical Refe-
rence Substance for the intended purpose.
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APPENDIX 7

CHLORTETRACYCLINE HYDROCHLORIDE

Control No 187138

The monograph for chlortetracycline hydrochloride in the International Pharmacopoeia
Ed. I1T, Vol 3 requires a reference substance to be used in the thin-layer chromatographic
test for identity. The reference substance will also be used in the thin-layer chromato-
graphic identity tests in the monographs for oxytetracycline hydrachloride, oxytetracycline
dihydrate and tetracycline hydrochloride as well as in the test for related substances in the
monograph for tetracycline hydrochloride.

MATERIAL

About 200 g of the sampte {manufacturers batch NE 0476) were received at the WHO Centre
in Marsh 1986, The material is being stored protected from light in tightly closed containers
at +5 “C.

ANALYTICAL DATA

Description: A yellow, crystalline powder,

EVIDENCE OF CHEMICAL STRUCTURE

Infrared spectrum

An infrared spectrum is given in Figure 1 (no 187138). The spectrum is concordant with
the spectrum obtained from the Eur Ph CRS Batch 1,

Figure 1. IR-spectrum of 1.4 mg of chlortetracycline hydrochloride in 300 mg KBr recorded
against a KBr disc.
Instrument: Perkin Elmer 580.

Specific optical rotation: -242° (n=4). Determined in water at a concentration of 5 mg/ml.
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Uy-spectrum

A Uv-spectrum in 0.01 M HC1 is given in Figure 2.
A max in 0.0IM HC1 = 369 nm and 266 nm
E (1%, 1 cm) = 216 (n= 6) and 356 (n= 6) respectively.

Figure 2. UV-spectrum of chlortetracycline hydrochloride 10 ug/ml in 0,01 M HCT.

Absorption in the uitraviolet region according to Ph.Int:

A 10 ug/ml solution in 0.5 M sulfuric acid gave an absorbance of 0.73 at 273 nm,

ASSAY

Thermogravimetric analysis: 0.15% loss in weight.

Microbinlogical assay: 100,1%, corresponding to 1001 IE/mg, determined microbiologically. The
assay was pertormed using a conventional two-dose agar diffusion technique. To prepare the
solutions of the sample and reference material & sterile phosphate buffer, pH 4.5, was used.
Test organism: Bacillus subtilis (ATCC 6633). Chlortetracycline hydrochloride EPCRS (Lot 1)
was used as reference standard, and taken to be 100%.

PURITY

Thin-layer chromatography

The following thin-layer chromatographic system according to Ph.Int was used:

Thin-layer: Homemade plate of kijeselguhr &, containing glycerol, 0.1 M EDTA and with pH
adjusted to 7.

Eluent: Chloroform: ethyl acetate:acetone (2:2:1). 200 m1 of this mixture was shaken
with 25 ml of 0.1 M EDTA with pH adjusted to 7. The organic phase is used as
eluent.

Sample: 0.5 ug of chlortetracycline hydrochloride of different origin were applied.

References: 0.5 ug of each oxytetracycline hydrochloride proposed ICRS, tetracyciine

hydrochloride ICRS 180095 and chlortetracycline hydrochloride proposed ICRS
applied as a mixture.
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Visualization: Expose the plate to vapour of ammonia and examine in UV-1ight of 365 nm.

Result: The thin-layer plate is shown in figure 3.

0.5ug 0.5 ug each

187138

)
TETT>

o o>

(o]

Figure 3. Thin-layer chromatogram of chlortetracycline hydrochloride Control No 187138,
tetracycline hydrochloride and oxytetracycline hydrochloride.

As seen from the figure the three substances separate from each other with the following
Rf-values:

Chlortetracycline hydrochloride= 0.49

Tetracycline hydrochloride= 0.29

Oxytetracycline hydrochioride= 0.16

A11 batches of chlortetracycline hydrochloride showed a Rf of 0.49.

High performance 1iquid chromatography

A chromatogram is shown in figure 4. The main peak, chlortetracycline hydrocloride,
elutes at 6.0 min. The peak at 3.6 min was identified against a reference standard as tetra-
cycline hydrochloride and estimated by peak area measurement to about 0.5%. The peak at 4.2
min was unidentified and constituted about 9%. Several chromatographic conditions were tested
in order to improve the baseline separation. However, the same pattern was observed in all
systems tested and also for samples of chlortetracycline hydrochloride of different origin.
Data given by the manufacturer declares 0.6% of tetracycline and negligible amounts of other
impurities, If the peak at 4.2 min. and the sloping baseline are caused by degradation during
analysis, an equilibrium between two forms of chlortetracycline, or are caused by other
factors, remains to be elucidated.

Chlortetracycline hydrochloride in solution is rapidly degraded, thus solutions should be
freshly prepared prior to use.
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Figure 4. Chromatogram of Chlortetracycline hydrochloride Control No 187138 eluted with 20%
acetonitrile: 80% phosphate buffer {0.1 M) pH 2.1.

The following conditions were used:

Eluent: Acetonitrile/Phosphate buffer (0.1 M) pH 2.1 (20:80)
Column: RP-18, Vydac Z18TP54

Detector: Shimadzu SPD-ZA operated at 270 nm

Pump: Waters 600 operated at a flow rate of 1 ml/min

Inteqrator: Hewlett Packard 3390A
Attenuation: 4
Sample: 0.1 mg/m} dissolved in the eluent. 20 ul corresponding to 2 ug were injected.

STABILITY

Chlortetracycline hydrgch1or1de was exposed to air of different relative humidity at
room temperature (about 20 °C) for a period of 8 weeks as described in WHO/PHARM/82.509. A1l
samples were unchanged at visual inspection. The samples stored at a relative humidity of 55%
and 75% picked up moisture and increased 0.3% in weight. The sample stored at 95% relative

humidity increased 4.2% in weight. No signs of degradation were observed when the samples
were analyzed by the liquid chromatographic method described above.

CONCLUSTON

Chlortetracycline hydrochloride, Control No 187138 can be considered suitable as Inter-
national Chemical Reference Substance for the intended purpose.

‘E,
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APPENDIX 8
CLOMIFENE CITRATE
Control Mo 187136

The monograph for clomifene citrate in the International Pharmacopoeia Ed III, Vol 3
requires a reference substance to be used in the infrared spectrophotometric test for ident-
ity.

MATERTAL
About 100 g of the sample {manufacturers code MDL 5008F) were received at the WHO Centre

in Aygust &983. The material is being stored protected from 1ight in tightly closed contain-
ers at +5 “C.

ANALYTICAL DATA

Description: A white powder:; odourless.
EVIDENCE OF CHEMICAL STRUCTURE

ipfrared spectrum

An infrared spectrum is given in Figure 1 (No 187136). The spectrum is concordant with
the spectrum published in British Pharmaceopoeia Infrared Reference Spectra 1980.

e el B ) L - T s TR LA e

TR [T T S . Ay

Figure 1. IR-spectrum of 2,1 mg of clomifene citrate in 300 mg KBr recorded against a KBr
disc.
Instrument: Perkin Elmer 580.

In the region around 750 c:m"1 differences can be observed originating from the two

isomers E and Z. The ICRS with Control No 187136 is a mixture of 35% Z:isomer and 65% E-
igomer, For 100% Z-isomer a more distinct peak is observed at about 740 cm

YY-spectrum
A UY¥-spectrum in ethanol (750 ¢/1) was recorded,

A max in ethanol
E (1%, 1 cm)

204, 239 and 297 nm
718, 328 and 192 respactively (n= 2).

nH
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A UV-spectrum in 0.1 M HCT1 s given in Fiqure 2.

234 and 290 nm
317 and 172 respectively (n= 4)

»max in 0.1 M HOY
E (1%, 1 cm)

n o

The absorbance of a 25 npg/ml solution was 0.79 at 234 nm and 0.43 at 290 nm, Clomifene
citrate, Contral No 187136 consists of a mixture of 35% I-isomer and 65% E-isomer,

Figure 2. UV-spectrum of clomifene citrate 22 pg/ml in 0.1 M HCI.
ASSAY

Thermogravimetric analysis

0.3% loss in weight.

Titrimetric assay: 97.6% (n= 11) determined by potentiometric titration according to Ph.Int.
Vol 3,

PURTTY

1

Nuclear magnetic resonance {NMR): “H NMR spectrum was recorded. The content of Z-isomer was

estimated to about 33%.

Total solid impurities

1) Differential thermal analysis (DTA): It was not possible to estimate the purity by this
method since in the first place the substance melts with decomposition and secondly that it
consists of an isomeric mixture.
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Thin-layer chromatography

The following thin-layer chromatographic systems were used:
System I (according to Ph.Int. Vol 3):

Thin=layer: Silica gel 60, F-254 (Merck)

Eluent: Chioroform:methanol :water (90:10:1)

Sample: 200 ug of clomifene citrate (E + ) and Z-isomer dissolved in chioroform:
ethanol {3:1) were applied

Visualization: UV-1ight of 254 nm.

Result: No extra spots were observed. The thin-Tayer system did not separate the two isomers
sufriciently to estimate the content of Z-isomer. Rf (E-isomer) = 0.32 and Rf {Z-isomer) =
0.28. A more accurate estimation is performed by high-performance liquid chromatography.

System II:

Thin-layer: Silica gel 60, F-254 (Merck}

Elyent: Toluene:triethylamine (90:10)

Sample: About 100 ug were applied as base: Clomifene citrate was dissolved in Q.1 M

HC1, 1 M NaOH was added and an extraction to chloroform was performed.
Visualization: UV-%ight of 254 nm and scanning at 2584 and 302 (where the base has its maxi-
mum} .

Result: By visual inspection at UV-Tight of 254 nm no extra spots were observed. By scanning,
very faint traces of impurities eluting after the main spot were observed. Their total amount
was roughly estimated to much less than 0.1%. This system did not separate the iwo isomers.

High perfarmance liquid chromatography

The content of Z-isomer and additional impurities was determined with two different
liguid chromatographic systems.

System 1. Straight phase

Determination of Z-isomer: The content of Z-isomer was estimated to 35% (n= 3} by peak area
measurement. A chromatogram is shown in Figure 3,

1871386
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Figure 3. Chromatogram of clomifene citrate (E + I), Control No 187136.
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As seen from the figure the Z-isomer elutes first at about B.5 minutes. The identity of
the two isomers were established by comparison with clomifene citrate Z-isomer, Control
No 187137 (proposed ICRS) and BPCRS for the Z and E isomers respectively.

Additional impurities: About 0,3% estimated by peak area measurement. They elute after the

main peak and a chromatogram is shown in Figure 4.
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Figure 4, Chromatogram of clomifene citrate {E + 7), Control No 187136 and impurities.

The following conditions were used:

Fluent:

Column:
Detector:
Pump:
Integrator:
Sample:

Hexane containing 0.2% triethylamine:ethyl acetate (85:15). Minor changes 1n
the content of triethylamine affects the retention time considerably.
Spherisorb 5ilica 5 5W

Varian UV 200 operated at 302 nm where the base has a maximum.

Varian 5500 operated at a flow rate of 2 ml/min

Varian 4270 Attenuation: 8

120 mg of clomifene citrate were dissolved in 25 ml 0.1 M HCY and 65 m) of 1 M
NaOH were added. Extraction was performed with four quantities, each of 2 ml,
of ethanolfree chloroform (Merck, stabilized with 2-methyl-2-butene). The
combined chloroform extracts were washed with about 5 ml of water. The chloro-
form phase was finally dried over anhydrous sodium sulfate. Chloroform was
added to produce 10 m? final solution. 10 ul of this solution, containing
about 10 mg/m} of clomifene citrate base, was injected.

For quantitation of the Z-isomer a solution of about 0.20 mg/ml clomifene
citrate base was injected. This was necessary in order to obtain baseline
separation.

System 2. Reversed phase

Determination of Z-isomer: The content of Z-isomer was estimated to 34.5% (n= 5). The deter-

mination was performed against external standards of Z-isomer (Control No 187137 and BPCRS
959). A chromatogram is shown in Figure 5.
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Figure 5. Chromatogram of clomifene citrate (E + Z), Control No 187136.

In this system the Z-isomer elutes at about 11.7 minutes, The identity of the different
isomers were established with reference substances as described above,

Additional impurities: About 0,3% estimated by peak area weasurement. They elute before the
main peak. A chromatagram is shown in Figure 6,
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Figure 6. Chromatogram of clomifene citrate (E + Z), Control No 187136 and impurities.

Eluent: Methanol:tetrahydrofuran:triethylamine (80 + 20 + 0.001). Minor changes in the
content of triethylamine affects the retention time considerably.

Column: Spherisork 5 & 0DS 2

Detector: Varian UV 200 operated at 254 nm

Pump: Varian 5500 operated at 2 flow rate of 1 ml/min

Integrator: Varian 4270 Attenuation: 2

Sample: 0.1 mg/ml dissolved in the eluent. For quantitation of the Z-isomer a solution

of about 0.02 mg/ml was injected,
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DIODE-ARRAY DETECTION

The chromatogram was also evaluated with a LKB 2140 Rapid Diode Array Detector. The same
chromatographic system as described above under system 1 was used, except for the injection
volume that was increased to 100 pl. An isogram is given in Figure 7.

187136

5 - o 20 min

Figure 7. Isogram of clomifene citrate (E + Z), Control No 187136 when chromatographed
according to system 1. Sensitivity: 0.002,

As seen from the figure the major impurities eluting at about 22 and 25 minutes exhibit
UV-maxima at 295 and 300 nm, respectively. They are all detectable at 302 nm which is the
wavelength chosen in the method described above under system 1,

STABILITY

Clomifene citrate was exposed to air of different relative humidity at 20 °¢c in a
thermostated incubator (Termaks) for a period of 9 weeks as described in WHO/PHARM/8Z . 509.
A1l samples were unchanged at visual inspection. The sampies stored at 75% relative humidity
or above picked up moisture. The increase in weight was determined to 2.3% by thermogravi-
metric analysis. No signs of degradation were observed when the samples were analyzed by the
liquid chromatographic method 2 described above.

CONCLUSTON

Clomifene citrate Control No 187136 can be considered suitable as International Chemical
Reference Substance for the intended purpose,
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APPENDIX 9
CLOMIFENE CITRATE Z~-1S50MER
Control No 187137

The monograph for clomifene citrate in the Internaticnal Pharmacopoeia Ed IIl, Vol 3
requires a reference substance for clomifene citrate Z-isomer to determine the content of
Z-isaomer in clomifene citrate,

MATERIAL

About 100 g of the sample {manufacturers batch No ¢-87458) were received at the WHD
Centre in August 1983, The material is being stored protected from light in tightly closed
containers at +5 “C.

ANALYTICAL DATA

Description: A white powder; odourless; nen-homogenous.
EVIDENCE OF CHEMICAL STRUCTURE

Infrared spectrum

An infrared spectrum is given in Figure 1 (No 187137). The spectrum is concordant with a
spectrum obtained with BPCRS 959 Z-isomer.

NG e bl L

W wa e . . el

Figure 1. IR-spectrum of 2.1 mg of clomifene citrate Z-isomer in 300 mg KBr recorded against
a KBr disc, Instrument: Perkin Elmer 580.

In the region around 750 cm'l differences can be observed originating frgT the two
jsomers E and Z. For the Z-isomer a more distinct peak is observed at about 740 cm

UV-spectrum
A U¥-spectrum in ethanol (750 g/1) was recorded.

203, 229 and 298 nm.
715, 331 and 207 respectively (n= 1},

A max in ethanol
E (1%, 1 cm)

mon

A W-spectrum in 0.1 M HCT is given in Figure 2,
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5 max in 0.1 M HCI
E (1%, 1 cm)

203 and 286 nm
680 and 190 respectively (n= 4)
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Figure 2. UV-spectrum of clomifene citrate Z-isomer 24.4 pg/ml in 0.1 M HCY.

ASSAY

Thermogravimetric analysis

0.2% lpss in waight.

Titrimetric assay: 99.2% (n= 11) determined by potentiometric titration according to Ph.Int.
Vol 3.

PURITY

Total solid impurities

1) Differential thermal analysis (DTA): It was not possible to estimate the purity by this
method as the substance melts with decomposition.

Thin-layer chramatography

The following thin-layer chromatographic systems were used:
'System I, according to Ph.Int. Vol 3:

'Thin-layer:  Silica gel 60, F-254 (Merck)

Eluent: Chloroform:methanol :water (90:10:1; .
Sample: 200 ,,g of clomifene citrate (E + Z) and Z-isomer were applied
Visualization: UV-light of 254 nm,

t

iResult: No extra spots were observed, The thin-layer system did not separate the two isomers
;sufficiently to estimate the content of E-isomer. Rf (E-isomer) = 0.32 and Rf (2-isomer) =
'0.28. A more accurate estimation is performed by high-performance liquid chromatography,

¥

|

i
'

i




WHO/PHARM/88,537
page 33

System II:

Thin-layer: Silica gel 60, F-254 (Merck)

Etuent: Toluene:triethylamine (90:10)

Sample: About 100 ug were applied as base: Clomifene cifrate was dissolved in 0.1 M

RCT, 1 M NaDH was added followed by extraction to chloroform.
Visualization: UV-1light of 254 nm and scanning at 254 and 302 (where the base has its maxi-

mum} ,

Resylt: By visual inspection at UV-1ight of 254 nm no extra spots were gobserved. By scanning,
very taint traces of impurities with higher and lower Rf-values than Clomifene (Z) were
detected, Their total amount was roughly estimated to much less than 0.1%. This system did

not separate the two isomers.

High performance liquid chromatography

The content of E-isomer and additional impurities was determined with two different
Tiquid chromatographic systems.

System 1. Straight phase

Determination of E-isomer: The content of E-isomer was estimated to 1.7% (n= 3) by peak area
measurement. A chromatogram is shown in Figure 3,
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Figure 3. Chromatogram of clomifene citrate Z-isomer, Control No 187137.

As seen from the figure the Z-isomer elutes first, at about 8.5 minutes. The identity of
the different isomers was established by comparison with the BPCRS for the Z and £ isomers

raspectively.

Additigral impurities: About 0.3% estimated by peak area measurement, The impurities were
eluted at about 10 and 19 minutes. A chromatogram is shown in Figure 4.
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Figure 4. Chromatogram of clomifene citrate Z-isomer, Control No 187137 and impurities.

The following conditions were used:

Eluent:

Column;
Detector:
Pump:
Integrator:
Sample:

Hexane containing 0.2% triethylamine:ethyl acetate (85:15). Minor changes in
the content of triethylamine affects the retention times considerably.
Spherisorb Silica 5 SW

Varian UV 200 operated at 302 nm where the base has a maximum.

Varian 5500 operated at a flow rate of 2 ml/min

Varian 4270 Attenuation: 8

120 mg of clomifene citrate Z-isomer were dissolved in 25 ml 0.1 M HC1 and
5ml of 1 M NaOH were added. Extraction was performed with four quantities,
each of 2 ml, of ethanolfree chloroform {Merck, stabilized with 2-methyl-2-
butene). The combined chloroform extracts were washed with about 5 ml of
water. The chioroform phase was finally dried over anhydrous sodium sulfate.
Chloroform was added to produce 10 ml of final solution. 10 ul of this solu-
tion containing about 10 mg/ml of clomifene Z-isomer base, was injected,

For gquantitation of the E-isomer a solution of about 0.20 mg/ml clomifene base
was injected, This was necessary in order to obtain baseline separation.

System 2. Reversed phase

Determination of E-isomer: The content of E-isomer was estimated to about 2% by peak area

measurement.

Additional impurities: About 0.2% estimated by peak area measurement. They elute before the

main peak. A chromatogram is shown in Figure 5.
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Figure 5. Chromatogram of clomifene citrate Z-isomer, Control Ne 187137 and impurities.

Eluent: Methanol :tetrahydrofuran:triethylamine (80 + 20 + 0.001). Minor changes in the
content of triethylamine affects the retention times considerably.

Column: Spherisorb S 5 0DS 2

Detector: Varian UV 200 cperated at 254 nm

Pump: Varijan 5500 operated at a flow rate of 1 ml/min

Integrator: Varian 4270  Attenuation: 2
Sample: 0.1 mg/ml dissolved in the eluent.
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DIODE-ARRAY DETECTION

The chromatogram was also evaluated with a LKB 2140 Rapid Dijode Array Detector. The same
chromatographic system as described above under system 1 was used, except for the injection
volume that was increased to 100 1. An isogram is given in Figure 6.

187137

o 7T 10 50 T 30 min

Figure 6. Isogram of clomifene citrate Z-isomer, Control No 187137 when chromatographed
according to system 1. Sensitivity: 0.002.

As seen from the figure the major impurities eluting after about 11 and 21 minutes
exhibits UV-maxima at 301 and 295 nm, respectively. This means that they are all visible at
302 nm which was chosen in the method described above under system 1.

STABILITY

C%omifene citrate Z-isomer No 187137 was exposed to air of different relative humidity
at 20 %C in a thermostated incubator (Termaks) for a period of 9 weeks as described in WHO/
PHARM/82.509. A)1 samples remained unchanged at visual inspection. The samples stored at 75%
relative humidity or above picked up moisture. The increase in weight was determined to 0.7%
by thermogravimetric analysis. No signs of degradation were observed when the samples were
analyzed by the liquid chromatographic method 2, described above.

CONCLUSION

Clomifene citrate Z-isomer Control No 187137 can be considered suitable as International
Chemical Reference Substance for the intended purpose.
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APPENRIX 10
BIGOXIN
Control No 587011

The monograph for digoxin in the Internaticnal Pharmacopoeia Ed, I1I, Vol 2 requires a
reference substance to be used in the infrared spectrophotometric identity test, in the thin-
layer chromatographic test for identity and in the specirophotometric assay,

MATERIAL

About 50 g of the sample (manufactyrers batch no 170161) were received at the WHO Centre
in August 19%3 The material is being stored, protected from light, in a tightly closed con-
tainer at +5

ANALYTICAL DATA

Description: A white, crystaliine powder,
EVIDENCE OF CHEMICAL STRUCTURE

Infrared spectrum

An infrared spectrum is given in Figure 1 (No. 587011). The spectrum is concordant with
the spectra obtained from the ICRS Contrel No 377011 and the EPCRS (1ot 3),

2 )

e poEm AT

Figure 1. IR-spectrum of 1.5 mg of digexin in 300 mg KBr recorded against a KBr disc.
Instrument: Perkin-Elmer 580,

uy spectrum

A UV-spectrum in ethanol {about 750 g/1) 1is given in Figure 2.
A mex in ethanol = 219 nm, E (1%, 1 cm}= 198,
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Figure 7. UV-spectrum of digoxin 30 pg/ml in ethanol.

o]
20 °C ‘
Specitic optical retation: [a] = +14,0° (n= 2), determined in a 0.10 g/m! solution in
pyridine R. ‘ 546 nm

ASSAY

Thermogravimetric analysis

0.15% loss in weight.
Water
0.16% determined by Karl Fischer titration.

Colorimetric assay:

The colorimetric assay described in the European Pharmacopoeia Ed IT, Part II, was used.
The EPCRS for digoxin (No. 3) was used as standard and regarded as 100%. The vesult was
catculated with reference to the dried substance. Result: 99.65% (n= 6, rel. dev. 1.1%).
PURITY

Thin Yayer chromatography

The following thin-layer chromatographic systems were used:

T According to the International Pharmacopoeia €d III, Vel. 2

Thin-layer: Kieselguhr R1, impregnated with a mixture of 10 volumes of formamide R and 90
volumes of acetone R.

Eluent: Xylene R: ethylmethylketone R: formamide R (50 + 50 + 4)

Sample: 5 and 50 pug of digoxin were appiied. The sample was dissolved in equatl volumes

of methanol R and chloroform R,
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Visualization: After heating at 115 O for 20 minutes, spray with a mixture of 15 volumes of
a solution of 26 g trichloroacetic acid R in 100 ml of ethanol (about 750 g/1)
T5 and 1 volume of a freshly prepared 30{pg/m1 solution of tosylchloramide
sodium R, Heat again for 5 minutes at 115 “C and examine in daylight and in
Uv¥-light at 365 nm, ‘

Rf (digoxin)

17
Rf (gitoxin) .30

Rf (digitoxin) = 0.63

Result: One very weak spot was detected before the main spot when applying the amount pre-
scribed in the monograph. When applying 50 ug three extra spots were noted, of which one
corresponds to gitoxin,

The same system was also carried out using kieselgubr F-254 (Merck). The separation was
improved but the detection limit remained unchanged and about 0.1 ug.

11 According to K. Florey; Analytical Profiles, Vol. 9 (1980)

Thin-layer: $ilica gel 60, F-254 (Merck)

Etuent: Methylene Chloride R: Methanol R (90 + 10). The plate was developed twice.

Sample: 5 and 50 ug of digoxin were applied (same as sysiem I},

Visualization: After spraying with 20% phosphoric acid R solution and heating at 105 °¢ for
15 minutes, examination in UY-light at 365 nm.

Result: When 50 ug were applied, two distinct and six faint spots were detected. Two of them
had Rf-values corresponding to digitoxin (very weak) and gitoxin. When 5 ng were applied
three)very faint spots were visible. The detectiom 1imit of this system was about 0.05 ug
(0.1%).

However, none of the spots was more intense than the reference spot (digitoxin), of
which 0,25 ug was applied,

High performance liquid chromatography

The total amount of impurities was estimated by peak area measurement to about 1.4%. A
chromatogram s shown in Figure 3. The main impurities eluted at about 4 and 11.5 minutes
corresponding to digoxigenin-bisdigitoxoside and gitoxin, respectively., Very faint traces of
digitoxin, eluted at about 22 minutes.

5587011
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Figure 3, A chromatogram of digoxin, Control No. 587011,
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The previous batch of digoxin (ICRS 377011) as well as the EPCRS (Lot 3) showed a higher
degree of purity (about 0.6% and 0.4% impurities, respectively).

The following conditions were used:

Eluent: Acetonitrile/Methanol/Water (30 + 30 + 40)

Detector: Varian UV 200 operated 220 nm,

Pump: Varian 5560 operated at a flow rate of 1.0 ml/min

Integrator: Varian 4270  Attenuation: 4

Sample: 1.0 mg/ml dissolved in the eluent by placing in an ultrasonic bhath,

10 u1 corresponding to 10 ug were injected.

DIODE-ARRAY DETECTION

The chromatogram was also evalutated with a LKB 2140 Rapid Diode Array Detector. The
same chromatographic system as described above was used, except for the injection volume that
was increased to 100 u] to get maximum sensitivity. An isogram is given in Figure 4,
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Figure 4, Isogram of digoxin, Control No 587011. Sensitivity: 0.002. .V
As seen from the figure six impurities were detected., A1l of them, as well as the main

peak, have their maximum at 220 nm, The peaks eluting between 6 and 8 minutes are unknown.
The peaks eluting before 2 minutes originate from the blank,

STABILITY

No special stability studies were performed as we have good experience of the stability
of this substance from earlier batches. Digoxin ICRS 377011 showed no tendency of degradation
when stored for 10 years at +5 ~C at the Centre,

DATA GIVEN BY THE MANUFACTURER

HPLC 98.3%
Gitoxin < 1%
Digitoxin < 1%

Other glycosides < 1%
Each impurity < 3.0%
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CONCLUSTON

Digoxin Control No 587011 can be considered suitable as Internaticnal Chemical Reference
Substance for the intended purpose with an estimated content of 99.7% C,,H..0,, (digexin)
determined by colorimetric spectrophotometry and calculated with referehze t% the dried
substance.
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APPENDLX 11
EMETINE HYDROCHLORIDE
Control No 187134

The monagraph for emetine hydrochloride in the International Pharmacopoeia Ed III, Vol 3
requires a reference substance to be used in the infrared spectrophotometric and thin-layer
chromatographic tests for identity.

MATERIAL
About 50 g of the sample (manufacturers batch No 5-38/178) were received at the WHO

Centre in March %987. The material is being stored protected from light in tightly closed
contatners at +5 “(.

ANALYTICAL DATA

Description: A white, crystalline powder,
EVIDENCE OF CHEMICAL STRUCTURE

Infrared spectrum

An infrared spectrum is given in Figure 1 (No 187134). The spectrum 1is concordant with
the spectrum obtained from the EPCRS reference substance.
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Figure 1, IR-spectrum of 1,77 mg of emetine hydrochloride 1in 300 mg KBr recorded against a
KBr disc,
Instrument: Perkin Elmer 580,

Melting range: 235-243 O¢, with decomposition, determined by the capillary method of Ph.Int.
Ed III.

0
20 °C
Specific optical rotation: [d]D = +17.2° (n= 7). Determined in water at a concentration of

50 mg/ml,
The calculations were performed on the dried substance.

UV-spectrum
A U¥-spectrum in ethanot (750 g/1) is given in Figure Z.
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A max in ethanol = 231 mm and 284 nm.
E (1%, 1 cm) = 291 {n= 4) and 131 (n= 4) respectively.

The determinations were performed with reference to the dried substance,
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Figure 2, UV-spectrum of emetine hydrochloride 24 pyg/m! in ethanol,

ASSAY

Thermogravimetric analysis

16,8% loss in weight.

Titrimetric assay

99.8% (n= 3) determined by potentiometric titration with 0.1 M perchloric acid according
to Qp.Int. Ed 111, Vol 3, The titration was performed on substance dried for 2 hours at
130 “C.

PURITY

Total selid impurities

1) Differential thermal analysis (DTA}: It was not possible to estimate the purity by this
method as the substance melts with decomposition.

Thin-layer chromatography

The following thin-layer chromatographic system was used:

Thin-layer: Silica gel 60 {Merck)

Eluent: Chlgroform:ethylene glycel monomethyl ether:methancl:water:diethylamine
{100:20:5:2+ 0.5},

Sample: 5 and 100 ug of emetine hydrochloride were applied, The samples were dissolved
in methanol:ammonia conc. {(99:1), o )

Visualization: Spraying with iodine/chloroform TS followed by heating at 60 “C for 15 minutes
and examination in UV-1ight of 365 nm.
Rf (emetine hydrochloride) = 0.7
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Rf (cephaeline hydrochloride) = 0.2
Rf (isometine hydrobromide) = 0.5.
The detection 1imit for cephaeline hydrochloride was 0.15 ,g (0.15%).

Result: Four very weak traces were observed, roughly estimeted to 0.2% - 0.4%. None of them
was identical to cephaeline hydrochloride. However, one of the spots was identical to isoeme-
tine hydrobromide and estimated to 0.2%.

High performance liquid chromatography

The total amount of impurities was estimated by peak area measurement to about 0.4%. A
chromatogram is shown in Figure 3,

187134
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Figure 3. Chromatogram of emetine hydrochloride, Control No 187134,

The following conditions were used:

Fluent: Acetonitrile/Phosphate buffer pH 2 {15:85)
Column: Vydac 218 TP 54 (300 A)

Detector: Shimadzu SPD 2A operated at 230 nm

Pump Waters 600 operated at a flow rate of 1 ml/min
Integrator: Hewlett Packard 3390A Attenuation: 4

Sample: 1 mg/ml dissolved in the eluent

20 1 correspending to 20 g were injected.
Five weak impurity peaks were observed. The peak eluting after 4.8 minutes corresponds

to cephaeline which was estimated to 0.04% by peak area measurement. Jscemetine elutes after
8,2 minutes and was subsequently not separated from Emetine Hydrochloride in this system.

DJODE-ARRAY DETECTION

The chromatogram was also evaluated with a LKB 2140 Rapid Diode Arvay Detector. The same
chromatographic system as described above was used, except for the injection volume that was
increased to 100 ;1 to get maximum sensitivity. An isogram is given in Figure 4.
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Figure 4. Isogram of emetine hydrochloride, Ceontrol No 187134, Sensitivity: 0.002,
As seen from the figure the major impurities, as well as emetine hydrochloride, have
their maxima at 205, 230 and 280 nm, The impurities were estimated to 0.4% when the isogram

was evaluated by the Nelson chromatography data system at 230 and 280 nm. In Figure § chroma-
tograms from the different wavelengths are given.
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Figure 5, Chromatcograms of emetine hydrochloride, Control No 187134 at 280, 230 and 205 nm,
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STABILITY

Emetine hydrochloride was exposed to air of different relative humidity at 20 % in a
thermostated incubator (Termaks) for a period of & weeks as described in WHO/PHARM/82.509.
A1 samples remained unchanged at visual inspection. Weight changes were noted in all the
sampies. This is illustrated in Figure 6.
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Figure 6, Stabi&ity of emetine hydrochloride, Control No 187134 stored at different relative
humidity at 20 “C.

As can be seen from the figure, emetine hydrochloride does not form stable hydrates.
Water losses take place below 54% relative humidity and water is taken up at higher humidi-
ties. It is recommended to store the substance in a desiccator at a relative humidity of
about 75%. If stored under other conditions it is important to check the content of water
before use.

No signs of chemical degradation were observed when samples from the stability study
were analyzed by the Tiquid chromatographic method described above.

ANALYSTS PERFORMED BY THE MANUFACTURER

Description: white, crystalline powder; odourless, taste bitter
ldentity: o Positive (two tests)

Loss on drying at 106 YC: 16.86%

Acidity (in 100 mg): 0.15 m1 N/50 NaOH

Ash: 0.02%

Cephagline: Conforms to USPXXI

Assay: 99.08% {on dried substance)

CONCLUSION

Emetine hydrochloride, Control No 187134 can be considered suitable as International
Chemical Reference Substance for the intended purpose.
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APPENDIX 12
NEOSTIGMINE METILSULFATE

Control No 187135

The monograph for neostigmine metilsulfate in the International Pharmacopoeia Ed III,
Yol 3 requires a reference substance to be used in the infrared spectrophotometric and in the
thin-layer chromatographic test for identity.

MATERIAL

About 200 g of the sample {manufacturers batch No 0501007) were received at the WHO

Centre in March %985 The material is being stored protected from light in tightly closed
containers at +5 "C,

ANALYTICAL DATA

Pescription: A white, crystalline powder: odouriess.
EVIDENCE OF CHEMICAL STRUCTURE

Infrared spectrum

An infrared spectrum is given in Figure 1 (No 187135). The spectrum is concordant with
the spectrum cbtained from the BP reference substance Batch 1060,
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Figure 1. IR-spectrum of 1.0 mg of nepstigmine metilsulfate in 300 wmg KBr recorded against a
KBr disg,

Instrument: Perkin Elmer 580,
UV-spectrum
A UV-spectrum in ethanol (750 g/1) is given in ngure 2,

A max in ethanol = 261 nm
E (1%, 1 cm) = 17 (n= &)

The absorbance of a 250 wag/mi solution was (0.42. The same result was obta1ned for USP
reference substance Lot G and BP reference substance Batch 1060.
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Figure 2, UV-spectrum of neostigmine metilsulfate 255 ug/ml in ethanol.
ASSAY

Loss an drying

0.05% (105 °C) (n= 2)

Thermogravimetric analysis: 0.15% loss in weight.

Titrimetric assay

98.8% (n= 3) determined according to Ph.Int. Ed III, Vol 3 by semi-micro distillation of
dimethylamine formed by hydrolysis and subsequent neutralization with sulfuric acid. Finally
titration of the excess of sulfuric acid with sodium hydroxide was performed. The difference
between the titrations of a blank and a test sampie, treated as above, represents the amount
of acid required to neutralize the dimethylamine formed from neostigmine.

PURITY

Total splid impurities

1) Differential thermal analysis (DTA): Tt was not possible to estimate the purity by this
method as the substance melts with decomposition, Melting point about 140 “C.

Thin-Tayer chromatography

The following thin-layer chromatographic systems were used:

Thin-layer: Silica gel 60, F-254 (Merck)

Etuent: Methanol: 3% sodium chloride in water (4 + 1)

Sample: 1, 7Z and 200 ug of neostiomine were applied

Visualization: UV-Tight of 254 nm and at 260 nm by scanning,
After spraying with a modified solution of ninhydrin (0.2 g ninhydrin, 2 ml
glacial acetic acid, 2 g sodium acetate, 5 ml water %nd the volume adjusted
with etharol to 100 m'§ heating in an oven at 130 “C for 5-10 min. After
cooling, the plate was sprayed with iodoplatinate TS and observed in day-light,
Rf (meostigmine metilsulfate) = 0.36. The detection limit for neostigmine
metilsulfate was 1 ug (0.5%), when scanned at 260 nm. By spraying the detec-
tion Timit was 20 pg (30%).
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Resylt: No extra spots were detected. The same result was obtained for the BPCRS Batch 1060
and USP reference substance Lot G.

The thin-layer chromatographic system described in Ph.Int. Ed III, Vol 3 with water:
methanol:diethylamine (67 + 30 + 3) as eluent was tested. However, low Rf-values for neostig-
mine metilsulfate (0.1) were obtained and not even 20 pg was detected, the sensitivity of
which is too low for purity determinations.

High performance iiquid chromatography

The total amount of impurities was estimated by peak area measurement to about 0.4%. Two
chromatograms are shown in Figure 3 A + B, As can be seen from Figure A two impurities are
observed eluting after 4.9 and 6.4 minutes,

= "x__‘_r__": =
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Ffigure 3 A + B. Chromatograms of nepstigmine metilsulfate, Control No 187135.
Sensitivity: 4 {(A) and 8 (B).

The following conditions were used:

Eluent: Acetonitrile/Phosphate buffer pH 3 (10:90). The buffer contains 0.01 M sodium
heptanesulfonate, 0.01 M sodium dihydrogen phosphate, 0.025 tetrabutylammonium
bromide,

The buffer was prepared as follows: Dissolve 2.20 g of sodium heptanesulfonate
Ry 1.38 g of sodium dihydrogen phosphate R and 0,81 g of tetrabutylammonrium
bromide R in 900 ml of water, adjust the pH to 3,0 with phosphoric acid conc.
and dilute to 1000 ml with water. The column must be conditioned for four
hours to get a stable baseline.

Column: RP-18, Spheri-5 00-5A (Brownlee)

Detector: Shimadzu SPD-2A operated at 220 nm

Pump: Waters 600 operated at a flow rate of 1 ml/min
Integrator: Hewlett Packard 3392 A Attenuation: 4 and 8
Sample: 1 mg/mt dissolved in the eluent.

20 ul corresponding to 20 ug was injected.

The BPCRS Batch 1060 and the USP reference substance Lot G was also chromatographed in the
system as above. They were 99.8% and 99.7% pure, respectively.

DIODE-ARRAY DETECTION

The chromatogram was also evaluated with a LKB 2140 Rapid Diode Array Detector. The same
chromatographic system as described above was used except for the injection volume that was
increased to 100 ul to get maximum sensitivity. An isogram is given in Figure 4.
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Figure 4. Isogram of neostigmine metilsulfate 187135, Sensitivity: 0.002

The observed impurities had their UV-maxima at 215-220 nm. This means that they were
detected by the method described above with the detection wavelength set to 220 nm. The spots
eluting at about two minutes originate from the blank.

STABILITY

Neostigmine metilsulfate was exposed to air of different relative humidity at 20 °C in a
thermostated incubator (Termaks) for a period of & weeks as described in WHO/PHARM/82.509.
The samples stored at 75% relative humidity or above, picked up moisture. Néostigmine metii-
sulfate is hygroscopic and is deliquescent after one weeks exposition to air of relative
humidity above 75%. It should be stored in a tightly closed container.

No signs of chemical degradation were observed when seiected samples were analyzed by
the Tiquid chromatographic method described ahove.

Additional data performed by the British Pharmacopoeia Commission Laboratory

Identification by infrared absorption: A spectrum of BCRS 1060 conforms with one from ICRS
Control No 187135, The spectra were easily distinguishable from spectra of neostigmine
bromide pyridostigmine bromide, physostigmine sulfate and pilocarpine hydrochloride,

ldentification by UV absorption: The absorption between 220 nm to 350 nm of a 0.02% w/v
sotution of ICRS Control No 187135 was measured.
A max was 295.5 and 265.5 nm, respectively and A max was 0.574 and 0.486.

Melting range: 147.0-149.5 °C (BP 1imits 144 to 149 °c)
PURITY

Light absorption: (Content of (3-hydroxyphenyl) trimethylammonium methylsulfate}).
¥he absorbance of a 0.5% solution at 294 nm was 0.085, Limits > 0.15 = 0.3% {BP).

Related substances (TLC): No secondary spots were detected.
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Loss on drying

(105° C): 0.23%

ASSAY

99.16% {titration)

99,6% (according to BP assay of injection)
CONCLYUSION

Neostigmine metilsulfate Control No 187135 can be considered suitable as International
Chemical Raference Substance for the intended purpose.
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APPENDIX 13
PROPRANOLOL HYDROCHLORIDE
Control Ko 187139

The monograph for propranolol hydrochloride in the Internmational Pharmacopoeia Ed 111,
Vol 2 requires a reference substance to be used in the infrared spectrophotometric and
ultraviolet absorption test for identity.

This reference substance has been evaluated as a collaboration between the WHO Centre in

Stockholm and the National Biological Standards Laboratory, Canberra, Australia. Results
reported from NBS. are indicated with an asterisk (*) in this report.

MATERIAL
About 100 g of the sample (manufacturers batch no 1498 A86 P.B274/85) were received at

the WHO Centre in March 1986, The material is being stored protected from tight in tightly
clesed containers at +5 ~C.

ANALYTICAL DATA

Description: A white, crystalline powder.
EVIDENCE OF CHEMICAL STRUCTURE

Infrared spectrum

An infrared spectrum is given in Figure 1 (No 187139).
The spectrum is concordant with the spectrum obtained from the BPCRS Propranclol hydro-
chloride Tot 954,
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‘Figure 1. IR-spectrum of 1.30 mg of propranolol hydrochloride in 300 mg KBr recorded against
a KBr disc,
Instrument: Perkin Elmer 580.
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(*) Infrared spectrum

Two infrared spectra were recorded. A Nujol Mull and ATR, both of which were recorded on
a Perkin Elmer 683 Infrared spectrophotometer. The spectra are concordant with spectra
obtained from a British Pharmacopoeia Propranolol reference standard.

(*) LY spectrum

The identification test procedure (B} of the BP 1980 was used and three maxima were
observed for a 0.002% w/v solution in methanol,

The measurements were made on a Varian DMS 100 spectrophotometer.

samp le BF 80 (theoretical)
wavelength {nm) absorbance wavelength (nm) absorbance
250 0.809 (0.2%)** 290 (.84
305 0.462 (0.2%)%* 305 0.50
319 0.242 {1.4%)** 319 0.30

** The numbers in brackets are the relative standard deviation for 6 readings.

{*) Melting point

An o0il bath/capiilary tube system, calibrated against a reference standard of sulfanil-
amide, was used and the rate of femperature rise adjusted to 2-3 degrees per minute.

Result: 164-165 °C.
(*) GC/MS

GC-MS was carried out using a HP 5988A GC-MS system and a HP-1 Capillary column, 12 x
0.2 mm, with helium as the carrier gas. Mass spectra were obtained with electron impact (EI)
under normal conditions.

The sample structure and integrity were confirmed by two different treatments:

Treatment A: A small amount of the sample (<1 mg) was dissolved in dichloromethane (1 ml)
and 1 ¢l injected for analysis.

Result: The total ion chromatogram (TIC) revealed a single peak. The resultant mass
spectrum matched up with propranolel in the resident NBSL Tibrary and the
Pharmaceutical Mass Spectra compilation.

Treatment B: A small amount of the sample (<1 mg) was dissolved in water-ammgnia and.the
solution was extracted with hexane (1 m1). The hexane was evaporated and the
residue was dissolved in pyridined Derivatives were prepared by adding BSTFA
to the sample and heating to 90 “C for 20 minutes. The reaction mixture was
analysed.

Result: The mass spectrum of the derivatised compound gave fragmentations characteris-
tic of the mono TMS-ether of propranclol.

The sample tested was identified as propranoiol and the sample integrity
confirmed in the first preparation as the total ion chromatogram did not
reveal any other compound in the sample analysed.
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{(*) ASSAY

Three procedures were used to assess the quantity of propranolol in the sampie.

{*) 1) A non-agueous titration was performed using 0.7 g of material and l-naphtholbenzein
solution as indicator. The met%od is described in British Pharmacopoeia 1980,

The sample was dried at 105 °C for one hour prior to analysis. Assayed content: 99.91%,
99.97%, 99.96%. An RSD of 0.2% was obtained for 3 determinations with a mean result of
99.95%.

(*) 2) UV analysis
A UV spectrum for both a British Pharmacopoeia reference standard (BPRS) and the WHO sample
was recorded from 245 to 350 nm on a Varian DM5100 spectrophotometer.

BPRS: 27.75 mg/200 ml water and further diluted 20 m1/100 ml before reading in a 10 mm
cell.

WHORS: 67,45 mg/200 m1 water and further diluted 20 wm1/200 m! before reading in a 10 mm
cell,

BPR3: 27.75 pa/ml WHORS: 28.73 pg/ml
Ahs Abs
789 nm 319 nm 289 nm 319 nm
0.543 0.186 0.565 0.194
0.544 0,187 0.565 0.194
0.543 0.187 0.565 0.193
x 0.543 0.187 0.565 0.194

The sample content was determined to be:
289 nm: 100,5% (0.1% RSD)
319 om: 100.2%

(*) 3) HPLC-analysis:

Following the publication in Pharmacopoeial Forum {Jan-Feb 1987) of an evaluation of the USP
monograph for propranolol hydrochloride, the raw material sample was examined by the recom-
mended method, .

Mobile phase:  0.2% sodium Tauryl sulphate, 7.2% 0.15 M H3P04, 36% methanol and 36% acetoni-

trile.
Column: Altex 5 Cipy 3.9 mm x 30 em
Sample solvent: Methanol
Detection
wave length: 790 nm
Sample Ryt 13.5 minutes

A British Pharmacopoeia reference standard (20.21 mg), the WHO sample (20,20 ug) and a
manufacturer vaw material (20.24 ,g) were made up to 100 ml with methano! and 20 41 injected
using a fixed volume laop.

Peak areas X % RSD

BPRS: 109306 110039 109980 110317 109911 0.3

WHORS: 110023 110419 109953 111859 110563 0.7
The content of propranclc] was determined to be 100.64% with 8 % RSD of 0.7.
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{*) Loss on drying

0.27 - 0.35 g of material were taken and dried to constant weight at 105° ¢,
Results: 0.017%, 0.042%, 0.070%, 0.051%
Mean weight Toss: 0.045%

PURITY
(*) Acidity

The pH of a 1% w/v solution in water was determined.
pH= 5.13

Total solid impurities

Differential thermal analysis (DTA): Aboq} 0.2 mol & (n=2). The determination was
carried out on 2.3 mg using a heating rate of 2 “C per minute.

Malting temperature: -163.1 %.

Instrument: Mettler TA 2000 system, operated on 1line with a Hewlett-Packard calculator
9815 A.

Calculation: By the Mettler standard computer program for purity analysis.

{(*) Thin-layer chromatography

The system described in the British Pharmacopoeia 1980 monograph for propranolol raw
material was used:

Coating substance: Silica gel &

Eluent: Toluene:methanoi/90:10 v/v

Sample: 16 i1 of each of two solutions in methanol containing:

{1) 10.0% w/v of the substance,
{2} 0,020% w/v of the substance.

Visualization: After drying in afr and spraying with a mixture of 0.5 ml of anisalde-
hyde, 10 ml of glacial acetic acid, 85 ml of methanol and & ml of sulfu-
ric acid, heat at 105 "C for fifteen minutes.

Result: The principal spot developed as a pear shaped spot of Rf 0.23. Two very
faint spots of at least two orders of magnitude less intense than com-
parative solution (2) were observed at Rfs 0.33 and 0.45, Solution (2)
represents the theoretical impurity Timit.

Likely impurities would be propranclol d1o] propranolol bio ether and propranolol tert
amine,

The TLC appraisal of the sample was confirmed using a modified eluent of methanol:
ammonia - 100:1.5., The RT of the principal spot in the modified system was 0.5 while a faint
spot of less than 0.02% ramained on the base line.

The chromatogram indicates the raw material supp11ed it essentially free of impurities
when evaluated by this procedure.

High performance liquid chromatography

The tatal amount of impurities was estimated by peak area measurement to about 0.2%. A
chromatogram is shown in Figure 2. The main 1mpur1ty was eluted very close to the main peak
at 10.3 minutes. :
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Figure 2. Chromatogram of propranolol hydrochloride, Control No 187139,

The following conditions were used:

Eluent: Acetonitrile/phosphate buffer pH 3.0 (45:55)
Column: RP-18, Spheri-5 (Brownlee)

Detector: Shimadzu operated at 289 nm. Sensitivity: 0.02
Pump : WATERS 600 operated at a flow rate of 1 ml/minute
Integrator: Hewlett Packard 3390 A

Sample: 1 mg/ml dissolved in the eluent.

20 w1 corresponding to 20 ug were injected.

(*) High Performance Liquid Chromatography

The HPLC procedure used in the sample assay was also used to assess the product purity.
The detector sensitivity was increased 8 fold in order to detect the presence of any un-
knowns .

A second HPLC procedure was used to assess the product purity. The following conditions were
used:

Eluent: Methanol, water, acetic acid, with 0.005 M heptane sulfanic acid: 60, 39, 1
Column: Micro BONDAPAC C18 (Waters)

Detector: Perking Elmer variable wavelength, 295 nm, 0,01 AUFS

Pump: WATERS 600 operated at 2 ml/minute

Integrator: Shimadzu CR3A, Attenuation: 0,5

Sample: 10 mg/m? dissolved in water

The system displayed a linear response for variable concentrations and the peak symmetry
remained constant.

An dimpurity at .21 minutes was confirmed, with a relative concentration of less than
0.02% w/w.

DIODE-ARRAY DETECTION

The chromatogram was also evaluated with a LKB 2140 Rapid Diode Array Detector. The same
chromatographic system as described under figure 7 was used, except for the injection volume
that was increased to 100 pl to get maximum sensitivity. An isogram js given in Figure 3.
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Figure 3. Isogram of propranolol hydrochloride, Control No 187139. Sensitivity: 0.002

As seen from the figure the wmajor impurity eluting after about 8 minutes exhibits
UW-maxima at 215 nm and 290 nm. The same maxima were observed for the main peak propranciol
hydrochloride., No other impurities were observed at any other wavelength.

{*) Purity - Diode array analysis

The HPLC effluent was further analysed using a Diode Array - LKB 2140 Rapid Spectral
Petector with an Olivetti M24 computer,

Spectra were collected at one second intervals from 245 to 340 nm. The spectra were clean.

{*) Purity - gradiant HPLC screen

Solvent A: 0,2% {w/v} sodium lauryl sulfate, 7,2% {w/v) 0,15 M H3P04, 20.8%, water, 36%
methanol, 36% acetonitrile.
Selvent B: 0,2% (w/v)} sodium lauryl sulfate, 7,2% {w/v) 0,15 M H3P04, 92,8% acetonitrile,
Gradient: time sol A% sol B% curye
initial 100 0 -
10 min 0 100 6
Detection: LY at 290 nm
Sample: 200 pg/ml methanol

The mobile phase scan
absorbing at 290 nm,

indicates that the raw material

does not contajn any impurities




WHO/PHARM/ 88,537
page 58

STABILITY

Prcprano]oé hydrochloride, Control No 187139 was exposed to air of different relative
humidity at 20 “C in a thermostated incubator (Termaks) for a period of weeks as described in
WHO/PHARM/82.509, A1l samples remained unchanged at visual finspection and no weight changes
were noted. No signs of degradation were observed when the samples were analyzed by the
liquid chromatographic method describad above.

ANALYSIS PERFORMED BY THE MANUFACTURER

Appearance: Fine, white ¢rystalline powder.

Identification: Infrared spectrym conforms with spectrum from standard.
Melting range: 163.1 to 163.6 °C

strength by

determination

of total base: 99.8% w/w o

Loss in drying: 0.06% w/w at 105 °C

Sulphated ash: Lass than 0.01% w/w

Related impurities: No single impurity exceeds 0.05%

CONCLYUSTON

Propranclol hydrochloride, Control No 187139 can be considered suitable as International
Chemical Reference Substance for the intended purpose.




