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Les substances chimiques internationales de référence nouvellernent établies, proposees par le
Centre collaborateur OMS pour les substances chimiques de référence sur la base d'essais et
d'une caracterisation appropriés, figurent dans le rapport annuel du Centre. Ce rapport est
f:ommupiqué, entre autres, aux membres du Tableau consultatif d'experts de la Pharmacopée
mtgrnatlonale et des Préparations pharmaceutiques, auxquels il est demandé dexaminer
solgneusement les propositions ainsi que la documentation jointe concernant les analyses
effectuées. et de faire part au Centre de toute réserve ou critique dans les trois mois suivant la
reception du document. En de tels cas, le Centre procédera 4 toutes consultations ou analyses
complémentaires nécessaires pour la validation de la substance.

_Si aucun commentaire négatif n'est requ dans les trois mois, les nouvelles substances chimigues
mtematlona_les de reference proposées peuvent étre considérées comme provisoirernent adoptées.
Leur adoption définitive fera l'objet d'un examen au cours de la réunion suivante du Comite
dexperts.

Prigre d'adress:er_ vos remarques 4 Mme M. Westermark, Centre collaborateur OMS pour les
substances chimiques de référence, Apoteksbolaget AB., Centrallaboratoriet, Prismavéagen 2,
2-10514 Stockholm, Suéde.
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Distribution de substances de référence en 1994

En 1994, le Centre a distribué 751 substances chimiques internationales de référence. Ce chiffre
représente une baisse d’environ 18 % par rapport A celui de 1993, Les substances les plus fréquemment
demandées ont été, dans Pordre, "acide folique, la propicilline potassique, 1'acétanilide (substance de
référence pour le point de fusion), la phénacétine (substance de référence pour le point de fusion),
'azobenzéne (substance de référence pour le point de fusion), I'éthinylestradiol, le benzamilide (substance
de référence pour le point de fusion) et le sulfanilamide (substance de référence pour le point de fusion). On
trouvera a 'appendice 1 le détall de la distribution des diverses substances.

En 1994, les substances ont été distribuées dans 27 pays. On trouvera & I'appendice 2 le détail de la
distribution par pays. En ce qui concerne la distribution par Région de I"OMS, on constate qu’environ 5 %
des substances ont été fournies a la Région africaine, moins de 1 % a la Reégion des Amériques, 2 % 4 la
Région de la Méditerrande orientale, 80 % & la Région européenne, 6 % a la Région de I'Asic du Sud-Ear,
et 6 % a la Région du Pacifique occidental.

On peut remarquer que cetie distribution varie trés largement d’une année 4 'autre. Le chiffre €levé
potr la Région européenne mérite toutefois d'étre signalé.

Distribution de spectres de référence en 1894

On trouvera a appendice 3 le détail de la distribution des spectres aux différentes Régions de "OMS.,
Au total, 206 speetres ont été distribués, dont 73 % 4 la Région de la Méditerranée orientale et 27 % 4 [a
Région de I’ Asie du Sud-Est.

Etablissement de substances de référence en 1994

Conformément i la procédure recommandée par le Comité OMS d’experts des Spécifications relatives
aux Préparations pharmaceutiques dans son trente-deuxiéme rapport (Série de Rapports techniques, N° 8§23),
sept substances chimiques internationales de référence ont été établies en 1994, On trouvera fa liste de ces
substances 4 'appendice 4.

On trouvera d appendice 5 une liste compléte de toutes les substances chimiques internationales de
référence détenues par le Centre en janvier 1995, avec indication de la quantité de substance contenue dans
chague unité de conditionnement et du numéro de contrdle des lots actuels. Cetie liste comprend également
13 substances mentionnées ci-dessous, dont on peut prévoir qu’elles seront officiellement adoptées par le
Comité d’experts en 1996,

Travaux effectués en 1994 sur de nouvelles substances de référence

Le Centre a poursuivi ses travaux en voe de fournir de nouvelles substances de référence qui seront
nécessaires pour accompagner les spécifications de la troisiéme édition de la Pharmacopde internationale. En
1994, douze nouvelles substances de référence destinées 4 accompagner les volumes 3 et 4 ont éié examinées :
folinatc de calcium, érythromycine B, érythromycine C, sulfate de gentamicine, succinate sodique
d’hydrocortisone, 1évonorgestrel, chlorhydrate de lopéramide, méthotrexate, nifurtimox, praziquantel,
phosphate sodique de prednisolone ot énantate de testostérone. Les rapports d’analyse pour ces substances
figurent aux appendices 10 & 21. Ces substances sont jugées satisfaisantes en vue de leur adoption comme
substances chimiques internationales de référence. Le stock N® 192170 de benzile (substance de référence
pour le point de fusion) était en cours d’épuisernent ¢l a é¢ remplacé en 1994 par le stock N° 294170 de

benzile (substance de référence pour le point de fusion). On trouvera 2 ['appendice 9 le rapport d’analyse de
cefte substance.
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Essais de stabilité

Le Centre a poursuivi ses examens périodiques de la stabilité des substances chimiques internationales
de référence existantes. En 1994, 15 substances ont été réexaminées. On trouvera les résultats de ce réexamen
& 'appendice 6. On peut obtenir auprés du Centre des détails concernant les méthodes utilisées.

Travaux en cours et travaux futurs

. Les travaux sur les substances nécessaires pour accompagner les monographies des volumes 3 et 4 de
la Pharmacopée internationale se poursuivent. Actuellement, le Centre procéde 4 I'étude de 14 des
28 substances énumérées 4 |'appendice 7.

Questions administratives et financiéres

Le colit de fonctionnement total du Centre en 1994 a été estimé 4 US $462 727, Le revenu de la vente
de substances de référence a été d’environ U8 $30 760, et la contribution du Sitge de 'OMS de US §16 000
Cela laisse un déficit de US $415 967, couvert grice au soutien de la Corporation nationale des Pharmacies
suédoises,

Le ptix des substances reste fixé & US $40 par paquet, et des frais d’expédition et de manutention
s’élevant & US $10 sont ajoutés & chaque commande.
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APPENDICE 1

DISTRIBUTION DE SUBSTANCES CHIMIQUES DE REFERENCE EN 1994

Acéclidine, salicylate

p-Acétamidobenzalazine

Acétazolamide

Allopurinoe!

2-Amino-5-nitrothiazole

3-Aminopyrazole-4-carboxamide,
hémisulfate

Amitryptiling, chlorhydrate

Amuodiaguing, chlerhvdrate

Amphoténicine B

Ampicitline (anhydre)

Ampicilline sodique

Ampicilling, trihydrate

Anhydrotétracyeling, chlothydrate

Attopinge, sulfae

Azathioprine

Racitracine zing

Béclométasone, dipropionate

Bendazol, chlorhydrate

Benzobarbital

Benzylamine, sulfate

Renzylpénicilline potassique

Beneylpénicilling sodique

Béphénium, hydroxynaphtoate

Bétaméthasonc

Bétaméthasone, valérate

Bétanidine, sulfate

NN’-bis(2,3-xylvl)anthranilamide

Bupivacaine, chlorhydrate

Cuféing

Carbamazépine

Carbénicilline monosodigque

Chloramphénicol

Chloramphénicol, palmitate

Chloramphénicol, palmitate {forme A)

5-Chloro-2-méthylaminobenzophénone

2-(4-Chloro-3-sulfamoylbenzoyl)
benzolque, acide

Chlorphénamine, hydrogénomaléate

Chlorpromazing, chlorhydrate

Chlortalidone

Chlortétracyeline, chlorhydrate

Cimétidine

Clomiféne, cilrate

Clmniféne, citrate (isomére 7)
{voir zuclomiféne)

Cloxacilline sedigue

Colécalciférol

Cortisone, acétate

Dapsonc

Désoxycortone, acétate

Dexaméthasone

Dexaméthasone, acétate

Dexameéthasone - acide phosphorique

Dexaméthasone, phosphate sodique

Diazépum

Praroxide

Dicloxacilline sodique

2

1
4
2
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2 échantillon(s)

Dicolinium, iodure
Dicoumarol

« échantillon(s)

Diéthylcarbamazine, dihydrogénocitrate |

Digitoxine

Digoxine

Dopamine, chlorhydrate

Emétine, chlorhydrate

4-Epianhydrotétracycling,
chlorhydrate

4-Epitétracycline, chlorhydrate

Ergocalciférol

Ergoméirine, hydrogénomaléate

Ergotamine, tartrate

Erythromycine

Estradiol, benzoate

Fstrone

Etacrynique, acide

Ethatbutol, chlorhydrate

Ethinylestradiol

Ethistéronc

Ethosuximide

Etocarlide

Flucytosine

Fluorouraci]

Fluphénazine, décanoate
(dichlorhvdrate)

Fluphénazine, énantate
(dichlorhvdrate)

Fluphénazine, chlorhydrate

Foligue, acide

3-Formylrifamycine

Furosémide

Griséofulvine

Halopéridal

Hydrochlorathiazide

Hydrocortisone

Hydrocortisone, acétate

{-)-3-(4-Hydroxy-3-méthoxyphényl)
-2-hydrazino-2-méthylalaning

(-}=3-(4-Hydroxy-3-méthoxyphényl)
-2-méthylalanine

[buproféne

Imipraniine, chlorhydrate

Indométacine

o-lodohippurique, acide

Isoniazide

Lanatoside €

Lévodopa

Lévothyroxine sodique

Lidocaine

Lidocaine, chlorhydrate

Liothyrenine sodique

Méfénamique, acide

Métazide

Méthaqualone

Méthyldopa

Méthyltestosiérone

Meéticitline sodique

]
12

48
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Métronidazole
Nafeilline sodique
Wéamine, chlorhydrate
Néomycine B, sulfate
Néostigmine, métilsulfate
Nicotinamide
Nicotinique, acide
Niridazole
Niridazole-chloréthylearboxamide
Moréthistérone
Moréthistérone, acétate
Mystatine
Quabarne
Oxacilling sodique
Oxytétracycling, chlorhydrate
Oxytétracycline, dihydrate
Papavérine, chlorhydrate
Phénéticilline potassique
Phénoxyméthylpénicilline
Phénoxyméthylpénicilline caleigue
Phénoxyméthylpénicilling
potassique
Phénytaine
Prednisolone
Prednisolone, acétate
Prednisons
Prednisone, acétate
Probénécide
Procdine, chlorhydrate
Procarbazine, chlorhydrate
Progestérone
Propicilline potassique
Propranclol, chlorhydrate
Propylthiouracile
Pyrantel, embonate
Pyridostigmine, bromure
Réserpine
Rétinol, acétate
(solution & 25 000 UD)
Riboflavine

7 (¢chantillons)

5
7

[ O P N LT -
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18
14

Rifampicine

Rifampicine quinone
Sodium, cromoglicate
Spectinomycine, chlorhydrate
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1 échantillon(s)
1 "
2 Ll

Substances de référence pour le point

de fusion
Azobenzine
Vanilline
Benzile
Acétanilide
Phénacétine
Benzanilide
Sulfanilamide
Sulfapyridine
Dicyandiamide
Saccharine
Caféine
Phénolphtaléine
Sulfaméthoxazole
Sulfaméthoxypyridazine
Sulfanilamide
Sulfasalazine
Testostérone, propionate

- Tétracycline, chlorhydrate

Thicacétazone
4 4'-Thiodianiline
Thyroxine sodique
{voir lévothyroxine sodique)
Tolbutamide
Tolnaftate
Triméthadione
Triméthoprime
Triméthylguanidine, sulfate
Tubocurarine, chlorure
Vincristing, sulfate
Vitamine A, acétate (solution)
(voir rétinol, acétate)
Warfarine
Zuclomiféne

24
7
20
25
25
2
2
20
17 it
CI
14 "
20
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APPENDICE 2

DISTRIBUTION DE SUBSTANCES CHIMIQUES INTERNATIONALES
DE REFERENCE DANS LES DIFFERENTES REGIONS DE L’OMS EN 1994

Regions OMS Nombre de SCIR distribuées en 1994

Région africaine (AFRO)

République du Bénin 2
Kenya

Lesothe

Malawi

e UL QD

Région des Amériques (AMRO)

Etats-Unis d'Amérique 2

Région de la Méditerranée orientale (EMRO)

Egypte 5
Iran 8
République arabe syrienne 1
Région européenne (EURQ)

Allemagne 283
Relgique 24
Danemark 4
Espaghe 1
Finlande 1
Franca 29
Hongrie 9
Italie 15
Norvége 12
Rayaume-Uni &8
Slovadquie 2
Suéde 133
Suisse 26
Région de I'Asie du Sud-Est (SEARO)

Bangladesh 38
Inde: 9
Région du Pacifique occidental (WPRO)

Australie 6
Malaisie 23
Nouvelle-Zélande 13

Philippines
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APPENDICE 3

DISTRIBUTION DE SPECTRES INFRAROUGES INTERNATIONAUX
DE REFERENCE DANS LES DIFFERENTES REGIONS DE L’OMS EN 1994

Régions OMS Nombre de SR distribués en 1994

Région africaine (AFRO} -

Reégion des Amérigues (AMRO)

Région de la Méditerranée orientale (EMRO)

Chypre 150

Région européenne (EURQ)

Région de I'Asie du Sud-Est (SEARO)

Indonésie 56

Région du Pacifique occidental (WPRO)
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APPENDICE 4

SUBSTANCES CHIMIQUES INTERNATIONALES
DE REFERENCE ETABLIES EN 1994

Substance de référence N® de contrile Rapport d’analyse Remarques
4-Epitétracycling, chlorhydrate 293088 WHOQO/PHARM/94 566 Remplace le '
Appendice 9 N® 180098
(-)-3-(4-Hydroxy- 193180 WHO/PHARM/94 566
3-méthoxyphényl) Appendice 10

-2-hydrazino-2-rméthylalanine
{3-O-Méthylcarbidopa)

Liothyronine sodique 183179 WHO/PHARM/94 566
Appendice 11
Néamine, chlorhydrate 193177 WHO/PHARM/94.566 Q
Appendice 12
Néamycine B, sulfate 183178 WHO/PHARM/S4 566
Appendice 13
Spectinomyeing, chlorhydrate 193176 WHO/PHARM/94 566
Appendice 14
Vincristine, sulfate 193181 WHO/PHARM/84 566

Appendice 15
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APPENDICE 5

LISTE PES SUBSTANCES CHIMIQUES INTERNATIONALES
DE REFERENCE DISPONIBLES

1995

Informations générales

Les substances chimiques internationales de référence sont établics conformément & I'avis du Comitéd
OMS d'experts des Spéeifications relatives aux Préparations pharmaceutiques. Elles sont fournies
principalement pour &tee utilisées dans des épreuves physiques et chimiques ainsi que dans des dosages décrits
dans les spécifications pour le contrdle de la qualité des produits pharmacewtiques publi¢es dans la
Pharmacopée internationale ou proposées sous forme de projets de monographies.

Le mode d’emploi et les donndes analytiques pour l'usage auquel elles sont destindes dans la
spécification correspondante de la Pharmacopée internationale sont fournis dans les certificats joints aux
substances distribuées, Des comptes rendus d’analyse plus détaillés sur ces substances peuvent étre obtenus
sur demande auprés du Centre collaborateur OMS pour les substances chimiques de référence,

Les substances chimiques internationales de référence peuvent étre utilisées également dans des
épreuves et des dosages qui ne sont pas décrits dans la Pharmacopée internationale. Cependant, dans e cas,
il incombe & I'utilisateur ou & la Commission de la Pharmacopée, ou & toute autre autorité qui a preserit
utilisation de ces substances, de vérifier qu'elles conviennent a ['usage qui en est fait,

Il est en général recommandé de conserver les substances 4 |'abri de la lumiere et de Vhumidité et de
préférence A une température voising de +5°C. Lorsque des conditions spéciales de stockage sont nécessaires,
I"indication en est portée sur I"étiquette ou figure dans la notice jointe aux substances.

La stabilité des substances chimiques Internationales de référence conservées au Centre est surveillde
par des examens réguliers et, lorsque cela est néoessaite, les substances détériorées sont remplacées par de
nouveaux lots. Deg listes indiquant les numéros de coniréle des lots en cours sont publiées dans les rapports
annuels du Centre et peuvent étre obtenues sur demande,

Commandes de substances

Les commandes de substances chimiques internationales de référence doivent étre envoyées a :

Centre collaborateur OMS pour les substances chimiques de référence
APOTEKSBOLAGET AB

Centrallaboratoriet

5-10514 STOCKHOLM

(Télex : 115 53 APOBOL 5)
(Télécopie : + 46 § 740 60 40)

l.es substances chimiques internationales de référence sont exclusivement fournies par paquets standards
contenant la quantité indiquée sur la liste cl-aprés.
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"Substance de référence Conditiecnnemant N° de controle

Acéclidine, salicylate 100 mg 172048
p-Acétamidobenzalazine 100 mg 200042
Acétazrolamide 100 mg 186128
Allopurinal 100 mg 287048
2-Amino-3-nitrothiazole 25 mg 186131
3-Aminopyrazole-d-carboxamide, héemisulfate 100 mg 172080
Amitryptiline, chlorhydrate 100 my 181101
Amodiaquine, chlorhydrate 200 myg 192160
Amphotericing B 400 mg 181153
Ampicilline {anhydre} 200 mg 390001
Ampicilline sodique 200 mg 388002
Ampicilline, trihydrate 200 mg ¢ 274003
Anhydrotétracycline, chlorhydrate 25 mg 180096
Atroping, sulfate 100 mg 183111
Azathioprine 100 mg 172060
Bacitracine zinc 200 mg 192174
Beclométasone, dipropionate 200 mg 192175
Bendazol, chlorhydrate 100 mg 173066
Benzobarbital 100 mg 172051
Benzylamine, sulfate 100 mg 172052
Benzylpénicilline potassique 200 my 180099
Benzylpénicilline sodique 200 mg ' 280047
Bephénium, hydroxynaphtoate 100 mg 183112
Bétamdthasone 100 mg 183113
Betamethasone, valérate 100 mg : 190145
Beétanidine, sulfate 100 mg 172053
NN'-bis(2, 3-xylyhanthranilamide 50 mg 1730687
Bupivacaine, chiorhydrate 100 mg 2892054
Caféine ‘ 100 mg 181102
Calcium, folinate {leucovorine calcique) 100 my 194188
Carbamazépine 100 mg 189143
Carbénicilline manoszadique 200 mg 383043
Chloramphénical 200 mg 486004
Chloramphénicol, palmitate 1g 286072
Chloramphénicol, palmitate (forme A) 200 mg 175073
5-Chlaoro-2-meéthylaminobenzophénone 100 mg 172081
2-(4-Chloro-3-suifamoylbenzoyl)benzoique, acide 50 my 181106
Chlorphénamine, hydragénomaléate 100 mg 162109
Chlorpromarzine, chiorhydrate 100 mg 178080
Chiortalidone 100 mg 183114
Chicrtgtracycline, chlarhydrate 200 mg 187138
Cimétidine 100 my 190150
Clomiféne, citrate 100 mg 187136
Clomiféne, citrate (isomére 2) {(voir zuclomiféne)
Cloxacilline sodique 200 my 274005
Colécalciférol (vitamine D) 500 my . 190146
Cortisone, acétate 100 my 167006
Dapsone 100 mg 183115
Désoxycortone, acétate 100 mg 167007
Dexaméthasone 100 mg 288008
Dexaméthasane, acetate 100 mg 288009
Dexaméthasone - acide phosphorique 100 mg 192161
Dexaméthasane, phosphate sodique 100 myg 192158
Diazépam 100 my 172062
Diazoxide 100 mg 181103
Diclexacilline sodigue 200 mg 174071
Dicolinium, iodure 100 mg 1720685
Dicoumaral 100 mg 178077
Diégthylcarbamazine, dihydrogénocitrate 100 my 181100
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Substance de référence Conditionnement N* de contrile
Digitoxite 100 mg 277010
Digaxine 100 mg 587011
Dopamine, chlorhydrate 100 mg 192158
Emétine, chlorhydrate 100 mg 187134
4-Epianhydrotétracychine, chlorhydrate 25 mg 288097
4-Epitétracycline, chlorhydrate 25 mg 293098
Ergaocalciférol (vitamine 0y) 500 rmg 190147
Ergometring, hydrogénomaléate 50 my 277012
. Ergotamine, tartrate 50 mg 385013
Erythromycine 250 myg 191154
Erythramycineg B 150 mg 194186
Erythromycine C 25 mg 196187
Estradiol, benzoate 100 mg 167014
Estrone 100 mg 279015
Etacrynique, acide 100 my 281056
Ethambutol, chiorhydrate 100 rmg 179081
Ethinylestradiol 100 g 291016
Ethistérone 100 mg 167017
Ethosuximide 100 g 179088
Etocarlide 100 mg 172057
Flucytosine 100 mg 184121
Flucrouradil 100 mg 184122
Fluphénazine, chlorhydrate 100 mg 176076
Fluphénazine, décanoate (dichlorhydrate) 100 mg 182107
Fluphénazine, énantate (dichlorhydrate) 100 mg 182108
Faligue, acide 100 ma 388019
3-Formylrifamycine 200 mg 180149
Furosemide 100 mg 171044
Gentamicine, sulfate 100 mg 194183
Griséofulvine 200 mg 280040
Malopéridol 100 mg 172063
Hydrochlorothiazide 100 mg 178087
Hydrocortisone 100 mg 283020
Hydrocortisone, acetate 100 mg 280021
Hydrocortisene, succinate sodique 200 my 194184
{=)-3=(4-Hydroxy-3-meéthoxyphényl)-2-hydrazing-

2-méthylalanine (3-O-Méthyicarbidopa) 25 my 193180
@ (-)-3-(4-Hydroxy-3-méthoxyphényl)-2-méthylalanine 25 mg 178085
Ibuprofene 100 mg 183117
Imipramine, chlothydrate 100 mg 172064
Indometacine 100 mg 178078
o-lodohippurique, acide 100 mg 171045
Isoniazide 100 myg 185124
Lanatoside C 100 my 281022
Lévodopa 100 myg 172065
Lévonorgestre 200 mg 194182
Lévothyroxine sadique 100 mg 189144
Lidocaine 100 mg 181104
Lidocaine, chlorhydrate 100 mg 181105
Linthyronine sodique 50 mg 183179
Lopéramide, chlorhydrate 100 mg 194185
Méféenamique, acide 100 mg 173088
Métazide 100 mg 172058
Méthagqualone 100 mg 173069
Méthotrexate 100 mg 194193
Méthyldopa 100 mg 178084
Méthyltestostérone 100 mg 167023
Méticilline sodigue 200 mg 274024
Matronidazole 100 my 183118
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Substance de référence

Conditionnament

N® de contréle

Nafcilline sodigue
Néamine, chiorhydrate
Néomycine B, sulfate
MNeostigmine, métilsulfate
Nicotinamide
Nicotinigue, acide
Nifurtirmox
Niridazole
Niridazole-chloréthylcarboxamide
Noréthistérone
Noréthistérone, acétate
Nystatine
Quabaine
Oxacilline sodique
Oxytetracycline, chiorhydrate
Oxytétracycline, dihydrate
Papavéring, chlorhydrate
Phéréticilling potassigue
Phénoxymethylpénicilline
Phenoxyméthylpénicilline calcigue
Pheénoxyméthylpénicilline potassique
Phénytoine
Praziquantel
Prednisolone
Pradnisolone, acétate
Frednisolone, phosphate sodique
Predniscne
Prednisone, acétate
Probénécide
Procaing, chlerhydrate
Procarbazine, chiorhydrate
Progesterone
Propicilline potassique
Propranolol, chlorhydrate
Propytthiouracile .
Pyrantal, embonate
Pyridostigrmineg, bromure
Reéserpine
Rétinol, acétate (solution)
Riboflavine
Rifampicine
Rifampicine quinong
Sodium, cromoglicate
Substances de référence pour o point de fusion
Azobenzéne (B9°C)
Vanilline (83*C)
Benzile (96°C)
Acétanilide {116°C)
Phénacétine {136°C)
Benzanilide (165°C)
Sulfanilamide {166*C)
Sulfapyridine (193°C)
Dicyandiamide (210*C)
Saccharine (229°C)
Caféine (237°C)
Phenolphtaléine (263°C)
Spectinomycine, chiorhydrate

200 mg
0,5 mg
200 mg
100 mg
100 mg
100 mg
100 mg
200 mg
25 mg
700 mg
100 mg
200 mg
100 mg
200 mg
200 myg
200 my
100 myg
200 mg
200 mg
200 mg
200 mg
100 mg
100 mg
100 mg
100 mg
200 mg
100 mg
100 mg
100 mg
100 mg
100 mg
100 mg
200 myg
100 mg
100 mg
500 mg
100 mg
100 mg
& capsules®

250 mg
200 myg
200 myg
100 my

272025
193177
193178
187135
179090
179091
194189
186128
186130
186132
185123
191152
283026
382027
189141
189142
185127
167028
179082
178083
176075
179089
194191
389029
289030
194190
167031
169032
192156
183119
184120
167033
274034
187139
185126
192157
182110
186133
791038
382035
191151
190148
188140

192168
192169
294170
192171
192172
192173
192162
192163
192164
192166
192166
192167
193176

* Par capsule, enviran 9 mg dans 250 mg d'huile.
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Substance de référence

Conditionnement

N* de contrdie

Sulfaméthoxazole

Sulfaméthoxypyridazine

Sulfanilamide

Sulfasalazine

Testostérone, énantate

Testostérone, propionate

Tétracycline, chlorhydrate

Thioacétazone

4 4'-Thiodianiling

Thyroxine sodique (voir |évothyroxine sodigue)
Tolbhutarnide

Tolnaftate

Triméthadione

Trrnéthoprime

Triméthylguanidine, sulfate

Tuboeuraring, chiorure

Vingristine, sulfate

Vitamine A, acétate (solution) {voir rétinal, acétate)
Warfaring

Zuclomifgne

100 mg
100 my
100 mg
100 mg
200 mg
100 mg
200 mg
100 mg
50 mg

100 myg
100 my
200 mg
100 my
100 myg
100 myg
9,7 mg/flacan

100 mg
50 mg

178082,
178079
175094
191133
194192
167036
1800895
171046
183118

179086
176074
186126
179083
172058
170037
193181

168041
187137
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APPENDICE 6

ESSAIS DE STABILITE

La stabilité des substances chimiques internationales de référence pendant leur stockage est surveillée
par un réexamen périedique des substances détenues par le Centre. Les résultats obtenus pour les substances
réexaminées en 1993 sont résumds ci-aprés. A titre comparatif, on a aussi indiqué les résultats obtenus lors
des réexamens précédents. Les substances ont ét€ conservées dans des récipients étanches 4 +5°C et sous une
humidité refative d’environ 30 %. Dans les tableaux, on a adopté les abréviations suivantes :

DSC

DTA

HPLC

IR

KF

LOD

TLC

PSA

TGA

Calorimétrie différentielle
Analyse thermique différentielle
Chromatographie liquide 4 haute performance

Spectrophotométrie infrarouge

Méthode de Karl Fischer pour la détermination de ia teneur en eau
Perte a la dessiceation

Chromatogtaphic en couche mince

Analyse de solubilité par phases

Analyse thermogravimétrique

La valeur estimée des impuretés solides totalcs, obtenue par HPLC et TLC, est exprimée en airc %, sauf
indication contraire; lorsqu’elle est obtenue par DSC et par DTA, elle est exprimée en mole %, et par PSA
en poids %. Les pertes de poids, mesurées par LOD et TGA, sont exprimées en poids %. Les valeurs
obtenues par titrage sont calculées par rapport 4 la substance desséchée ou anhydre, sauf indication contraire.

Pour plus de détails sur les méthodes d’analyse utilisées, on peut 5adresser au Centre.

Anhydrotétracycline, chlorhydrate, N° de contréle 180096

Premier rapport d’analyse : WHO/PHARM/81.508, appendice 5

Année d’examen

1980 1985 1944
IR canforme - -
TLC, % 1 tache secondaire | 1 tache secondaire -
HPLC, % 1.4 1.5 1,3
TGA, % - - 2,2
Eau (KF), % - 2.4 R
LOD, % 1.2 - “
Titrage (potentiométrique), % 93,9 - -




Caféine, N° de contrdie 181102
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Premier rapport d’analyse : WHO/PHARM/82.509, appendice 7

Année d'examen

1981 1994
IR confarrme -
TLC, % ( tache secondaire -
HPLC, % 0,1 <0,1
TGA, % - =0,1
LoD, % =0,1 -
Titrage (potentiometrique), % 99,5 -
Point de fusion, °C 2360 236,0
Chlorphénamine, hydrogénomaléate, N® de contrile 182109
Premier rapport d'analyse ;: WHO/PHARM/83.510, appendice 5
Année d’examen
1982 1994
IR confarme -
TLC, % <01 -
HPLC, % <0,1 <0,1
TGA, % - <0,1
Eau (KF), % <0,1 -
LOD, % 0.3 -
Titrage {potentiomeétrique), % 100,2 -
Epianhydrotétracycline, chlorhydrate, N° de contrdle 288097
Premier rapport d’analyse : WHO/PHARM/89.544, appendice 9
Année d’examen
1988 1994
IR conforme -
TLC, % 1 tache secondaire -
HPLC, % 47 4.9
TGA, % 54 53
Eau (KF), % 54 -
Titrage (potentiométrique), % 8996 -
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Fluphénazine, décanoate (dichlorhydrate), N© de contrle 182107

Premier rapport d’analyse : WHO/PHARM/83.510, appendice 6

Année d'examean

1982 1994
1R conforme -
TLC, % 1 -
HPLC, % 0,8 0,9
TGA, % - <0,1
LOD, % <0,1 "
Titrage (potentiométrique), % 997 -

Fluphénazine, énantate (dichlorhydrate), N° de contrile 182108
Premicr rapport danalyse - WHO/PHARM/B3.510, appendice 7
Année d’examen

1982 1994
IR conforme -
TLC, % 1 -
HPLC, % 12 1,0
TGA, % - 28
Eau (KF), % 24 -
LOD, % 07 -
Titrage (potentiométrique), % 99,3 -

Fluphénazine, chlorhydrate, N° de contréle 176076

Premier rapport d’analyse - WHO/PHARM/77.491, appendice 3

Année d’examen
1876 1988 1994
IR conforme canforme -
TLE, % 2 taches 4 taches 4 taches
secondaires secondaires secondaires

HPLC, % 0.5 0.4 0,2
TGA, % - <0,1 0.4
LOD, % <01 . -
Titrage (potentiométrique), % 100,2 u -
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Hydrocortisone, N° de contrile 283020
Premier rapport d'analyse : WHO/PHARM/B4.513, appendice 11
Année d'examen
1983 1989 1994
iR conforme - confarme
TLC, % 0,3 (4 taches - 3 taches
secondaires) secondaires
HPLC, % 0,3 0.6 0.3
TGA, % - =0,1 <0, 1
LOD, % =01 - -
Titrage (spectrophotométrigue), % 899 897 986

Le réexamen de cette substance a été en partie réalisé par le Department of Scientific Services, Institute of
Science and Forensic Medicine, Singapour.

Hydrocortisone, acétate, N° de contrdle 280021

Premier rapport d'analyse : WHO/PHARM/81.508, appendice 11

Année d'examen

1983 1989 1994
IR conforme - -
TLC, % 0.4 (2 taches - -
secondaires)
HPLC, % <0,5 0,4 0.5
TGA, % - 01 =01
LOD, % 0,1 - -
Tirage (spectrophotometrique), % 99,6 99,9 100,4
Lanatoside C, N° de contrdle 281022
Premier rapport d’analyse : WHO/PHARM/82.509, appendice 12
Année d'axamen
1981 1887 1984
IR conforme conforme -
TLC, % 5 taches 5 taches -
secondaires secondaires
HRFLC, % 0,8 1,0 1,0
TGA, % - - 7.5
LOD, % 72 72 -

Titrage (potentiométrique), %

99,9
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Nystatine, N° de controle 191152

Premier rapport d’analyse : WHO/PHARM/92.558, appendice 10

Année d'examen

1991 1392 1993 1994
R conforme - - -
HPLC, % impuretés, 304 nm 59 - 7,9 8,7
HPLG, titrage, % 100,0 - 100,0 100.5
TGA, % 5,0 - 52 5,3
Eau (KF), % 4.8 - - -
Titrage (microbiologique) (UI/mg) g3z s208™ AGRZ** 4868"
TLE, % 4.1 {3 taches - 3 taches -
secondaires) secondaires
UV, titrage, 304 nm, % 100.0 - 100,0 -

* Ces valeurs élevées sont dues & un nouveau systéme chromatagraphigque ayant une meilleure efficacité de

séparation.

" L'EPCRS, dont la teneur figurant sur I'étiquette est fausse, a été utilise comme &talton,
*** Le 27 étalon biologique OMS, dont la teneur déclarée est de 4855 Ul/mg, a été utilisé comme etalon,

Prednisolone, N° de contrdle 359029

Premier rapport d’analyse : WHO/PHARM/90.547, appendice 11

Année d'examen

1989 1994
IR conforme -
TLEC, % 0,2 06
HPLC, % 0,3 08"
TGA, % 0,2 0,4
Eau (KF), % 0.3 -
Titrage, % (spectrophotométrique) 1001 100,3

* Nouveau systeme de chromatographie en phase liquide.




Prednisolone, acétate, N° de contréle 289030

Premier rapport d'analyse : WHO/PHARM/90.547, appendice 12
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Année d'examen

Titrage, % (spectrophotométrique)

1989 1994
IR conforme -
TLC, % 0.3 0,4
HPLC, % 0,3 0.4
TGA, % =01 =<0, 1
Eau (KF), % <0, 1 -

999 998

Le réexamen de cette substance a été en partie réalisé par le Department of Scientific Services, Institute of
Science and Forensic Medicine, Singapour,

Prednisone, N° de contrile 167031

Premier rapport d’analyse : WHO/PHARM/67.441, appendice 3

Année d'examen
1966 1975 1984 1994

iR conforme - conforme -
TLC % 0 tache 0 tache 2 taches 0,2 (3 taches

secondaire secondaire secondaires secondaires)
HPLC, % - - 0,7 05
TGA, % - - - =0,1
LOD, % <0,1 0.1 =0,1 “
Titrage, % - - 99.5 1009
{spectrophotométrique)

Prednisone, acétate, N° de contrdle 169032
Premier rapport d’analyse : WHO/PHARM/70.455, appendice 4
Année d'examen
1969 1975 1984 1994

IR conforme - - -
TG % 3 taches 2 taches 2 taches 0.6 (4 taches

secondaires secondaires secondaires secondaires)
HPLC, % - - 1,8 0.8
TGA, % - . - 0.1
LOD, % 0.1 0,3 - -
PSA, % <05 - - -
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SUBSTANCES CHIMIQUES INTERNATIONALES DE REFERENCE
LISTE PREVISIONNELLE POUR 19%5

Les substances chimiques imternationales de référence ci-aprés sont nécessaires pour accompagner les
spéeifications qui figurent dans la troisiéme édition de la Pharmacopée internationale -

Volume 3
Substancey de référence
Doxorubicine, chlothydrate (*) Paromomycine, sulfate (*)
Fludrocortisone, acétate (*) Sulfacétamide (*)
Noroxymeorphone, chlorhydrate

(impureté du chlorhydrate de naloxone)

Yolume 4

Substances de référence

Amidotrizoique, acide (*) Pipérazine, adipate
3-Amino-2,4,6-triiodobenzoique, acide Pipérazine, citrate
Bétaméthasone, phosphate sodique (*) Prednisolone, phosphate sodique
Chloroguine, sulfate (*) Prednisolone, succinate (*)
Cisplatine (*) Sodium, amidotrizoate
Dactinomycine Streptomycine, sulfate

lohexol Tamoxiféne, citrate (*)
Kanamycine, monosulfate Tamoxiféne, citrate, isomére-E (*)
Mébendazole (*) Thiopental sodique
Médroxyprogestérone, acétate Toluéne-2-sulfamide (*)
MNéomyeine, sulfate Vinblasting, sulfate

Paracétamol (*)

(*) Indique que deg travaux sont en cours au Centre sur cette substance.
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SPECTRES INFRAROUGES INTERNATIONAUX DE REFERENCE
LISTE PREVISIONNELLE POUR 1995

Les spectres infrarouges intemationaux de référence ci-aprés sont nécessaires pour accompagner les
spécifications qui figurent dans la troisiéme &dition de la Pharmacopée internationale

Volume 3 Volume 4
. ' Spectres de référence Spectres de référence

Diloxanide, furpate Disodiumn, édétate
Mebendazole (*) Ephédrine, sulfate
Métoclopramide, chlorhydrate (*) lopanoique, acide
Naloxone, chlorhydrate (*) lotroxique, acide
Nitrofurantaine Kétamine, chlorhydrate

m Pyrazinamide (*) Noréthistérone, énantate
Spironolactone (*) Pentamidine, isétionate
Suifacétamide Timolol, maléate

(*) Travaux en cours,
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APPENDIX 9

BENZIL
WHOQ Melting Point Reference Substance
Melting temperature 96 °C
Control No 294170

Analytical Report

Intended use

The stock of the current batch of the WHO Melting Point Reference Substance for benzil,

Control No 192170, is depleted and has to be replaced.
The WHO Melting Point Reference Substance for benzil is supplied primarily for calibration of Q
different instruments and methods for determination of melting temperatures against the

method of the International Pharmacopoeia 3rd Ed.Vol. 1.

Material

About 4500 g of the sample (manufacturers batch no 44215938) were received at the WHO
Centre in January 1994. The material is being stored in tightly closed containers at room
temperature, protected from light.

Analytical data

Description
A yellow powder,

Evidence of chemical structure
Infrared spectrum

An infrared spectrum is given in Figure 1 (No W 294170T). The spectrum is concaordant with 9
the spectrum of benzil in The Aldrich Library of Infrared Spectra Ed.IIl. .&
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Figure 1./R-spectrum of 1.5 mg of benzil Control No 294170 in 300 mg of KBr recorded
against a KBr disc.
Instrument: Perkin-Elmer 1600 FTIR.

Purity

Melting point

A melting point determination was performed on a Mettler FP 81 according to the International
Phamacopoeia 3rd Ed. Vol.1.

Melting point 95.9 °C (n=14, RSD=0.27%), at a heating rate of 1 *C/minute.

The same result was obtained for the previous batch of benzil ICRS 182170.

High performance liquid chromatography
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Figure 2.Chromatogram of benzil Control No 294170 monitored at 260 nm.
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The following conditions were used:
Eluent: Acetonitrile: water (80:40)

Column: Brownlee Labs RP -18 OD-5A (250 x 4,6 mm, 5§ um)
Detector: Varian Polychrom 9065 operated at 260 and 210 nm

Pump: Varian 9012 operated at a flow rate of 1mi/min
Integrator:  PeakPro {Beckman)
Sample: 0,13 mg dissolved in 1 ml of the eluent,

20 ul corresponding to 2,6 pg were injected.

‘ No impurity peaks were detected by the above described liquid chromatographic system.
Minimum detectatle quantity: 0.4 ng
Limit of quantification: 1.2 ng

Total solid impurities

Diffarantj ning calerimetry (D .

The amount of total solid impurities was estimated to about 0.24mol % (n=13, RSD=0.05%}) Q;
determined by DSC-analysis. The determination was performed on 3 mg using a heating rate

of 1 and 2 °C per minute.

Melting temperature(Tm): 94.1 °C
Onset: 93.5 °C
Instrument; Perkin Elmer DSC7 Differential Scanning Calorimeter

The same result was obtained for the previous batch ICRS 192170.

Data given by the manufacturer

Identification IR: Conforms
Assay: 99.9%
Melting point: 94 °C
Stability

No special stability studies were performed as it was considered that this substance, basad on
the experience of the stability of the previous lot, was stable and showed no signs of
degradation when stored for 30 years at + 20 °C.,

Conciusion

Benzil, Control No 294170, can be considered suitable as WHQO Melting Point Reference
Substance for the intendad purpose with the melting point set to 96 °C.
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APPENDIX 10
CALCIUM FOLINATE
(LEUCOVORIN CALCIUM)
Control No 194188
Analytical Report
“Intended use
The monograph for Calcium folinate in the International Pharmacopoeia 3rd Ed. Vol. 3

requires a reference substance of calcium folinate to be used in the infrared
spectrophotometric test for identity and in the liquid chromatographic assay.

Material
@ About 26 g of the sample were received at the WHO Centre in October 1992. The material is
being stored in tightly closed containers at + 5 °C, protected from light.

CAUTION: As calcium folinate is a cytotoxic drug it shoutd be handied with care. Avoid contact
with the skin and inhalation of airborne particles.

Analytical data

Description
A light beige powder.

Evidence of chemical structure

Infrared spectrum

An infrared spectrum is given in Figure 1 (No W 194188T). The spectrum is concordant with
the spectrum of the United States Pharmacopeia reference standard (USPRS) lot I-1 for
leucovorin calcium.

Ni94488T, 5P I M

@ 100.0 HI
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aen.n B e BM  upgpp 100 G0 140 1200 000 600 600 500

4

Figure 1./R-spectrum of 1.3 mg of calcium folinate Control No 194188 in 300 mg KBr
recorded against a KBr disc.
Instrument: Perkin-Elmer 1600 FTIR.
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UV-spectrum
A UV-spectrum in 0.1 M phosphate buffer pH 7 ,according to Analytical Profiles Vol. 8,was

recorded on a Varian Cary 5 spectrophotometer .

UV-maxima were observed at 220nm and at 287nm.

A= 606 at 287 nm (n=7, RSD =1.3 %)

Al =673 at 220 nm(n=7, RSD=1.3 %)

Calculations were performed with reference to the dried substance.

ABS
1.0080 4

220 nm
0.5000 28711

0.0000 756 00 ' 35000 ' 450.00

NM

—— {aFolinate 1944188 1

Figure 2.UV-spectrum of calcium folinate control No 194188. 10 ug / mi in 0.1M phosphate
buffer pH = 7.

Specific optical rotation

[y “=+ 17.8°(n=2 ).The determination was performed in water at a concentration of 10

mg/mi. The result was calculated with reference to the dried substance.
Assay

Li omatographic ass

101. 1 %(n=7 ,RSD= 0.4%) when determmed at 287 nm against the USPRS for leucovorin
calcium lot 1- 1 regarded as 100 %. The results are calculated on the dried substances.
Statistical calculation shows a significant difference between the proposed ICRS and the
USPRS at the 95% confidence level using unpaired t-test .

Spectrophotometri

99.2 %(n=7 ,ASD =1.3 %).The determination was performed in water at 287 nm and
calculations were performed with reference to the dried substance.The USPRS lot I-1 for
leucovorin calcium was used as standard and regarded as 100 %.The difference between the
proposed ICRS and the USPRS is not statisticaily significant at the 95% confidence lavel
using unpaired t-fest,
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[hemogravimetric analysis

When the substance was heated to 180 °C, a loss of 13.5% (w/w) was observed.(n=3, RSD =
3.6%).

Instrument: Perkin Elmer TGA 7 Thermogravimetric analyzer

Sample weight: 4.0mg

Heating program:  step 1: 5 °C/min, then holding 110 °C for 100 minutes
step 2. 5 °C/min, then holding 150 °C for 200 minutes
step 3: 5 *C/min, then holding 180 °C for 500 minutes

The corresponding results for the USPRS lot I-1 was 15.0% (w/w), (n=3, RSD=3.1%).

Water

13.0% w/w (n = 3, RSD = 2.0%) determined by Karl Fischer titration. The corresponding value
for the USPRS lot |-1 for leucovorin calciurm was 14.7% (n = 2, RSD = 1.0%).

Organic volatile compounds
< 0.1 % .The test included ethanol, methanol, dichloromethane, chloroform, benzene,

trichloroethylene and dioxan. Only traces ,possibly originating from ethanol were found .
Instrument: Hewlett Packard 5890 A

Column: HP-5(30 m x0.53 mm)
Carrier gae: Helium (10 mil/min)
Detector: FID

Injector temperature:200 °C
Detector temperature:200°C

Temperature program:4Q°C for 9 min.,40°C/min to 240°C and helding 240°C for 6 minutes.
Purity

High performance liquj omatograph

The total amount of impurities estimated by peak area measurement was about 0.2 %.The
liquid chromatographic system according to the International Pharmacopoeia 3rd Ed. Vol. 3
was used. A chromatogram is shown in Figure 3,

AiBs 2 o B 2 o574/

mYplka

L)
nown 1
unknown
unknown 3
calelum Ffolinate

Nwﬂﬂﬂ';i

eyt ey — — T T 1
1% -]
Tlutlon Tima Hinutes

LeApi04/1 Inject bima: 1528 48 o8/02724
Scruten smtned Instrument; 102 Vial: 0

Figure 3.Chromatogram of calcium folinate Control No 194188 monitored at 220 nm.
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At 287 nm one impurity was detected at about 3.5 min, estimated to léss than 0.2%. by peak"
araa normalization. At 220 nm two additional rmpurrtres were detected in addition to the above
mentioned, eluting after about 4.5 min and 6.0 min respectively. They were estimated by peak
area normalization to less than 0.1 %.

The limit of detection for calcium folinate was about 20 ng at both wavelengths The Irmrt of j
quantitation was about 100ng.

Eluent: 835 ml of water were mixed with 15 rnl of 25% tetrebutytammonium hydroxide.
125 ml of acetonitrile were added. The pH-value of the solution was adjusted to
7.5 with a 275 g/l solution of sodium drhydrogenphosphate Water was frnally
added to a total volume of 1000 ml

Column; Kromasil C18, 4.6 x 250 mm,

Detector; Varian Polychrom 9065 operated at 220 and 287 nm.

Purmp; Varian 9012 operated at a flow rate of 1.5 ml/min.
Integrator:  PeakPro (Beokman)
Sample: 7.5 mg dissolved in 15 ml of a buffer prepared as the eluent, but omrttmg the

acetonitrile, 20 pl corresponding to 10 |ig were injected.

Di - etection

The chromatographic system described above was used to record UV epeotre for the detected
peaks. The spectra for the detected impurity peake were almost similar to that recorded for the
calcium folinate peak. This means that UV-maxima were found at 220 and 275 nm. ‘

Stability

Regular re-examinations of this ICRS when stored in dry state will be performed. During
method development the stability in solution was investigated.The results are given below

Sample Status, monitored by HPLC
Solution in HPLC buffer pH=7.5, 48h, no degradation =~ -

dark, +8°C : ‘ o
Solution in HPLC buffer pH=7.5, 48h, slight degradation (0.1%) -

labwindow, +25°C

Conclusion

Calcium folinate, Control No 194188, can be considered suitable as International Chemical
Reference Substance for the intended purpose. When used in assays the content of calcium

folinate is taken to be 99.8 % calculated with reference to the dried substance which
corresponds to 86.3 % on the " as is basis".
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APPENDIX 11

ERYTHROMYCIN B
Control No 194186

Analytical Report

Intended use

The International Chemical Reference Substance for Erythromycin B is intended to be used in
chromatographic purity and identity tests of erythromycin.The monograph for Erythromycin is
given in the International Pharmacopoeia 3rd Ed.Vol.3.

Material

About 8 g of the sample (manufacturers batch no Lot 771-91) were received at the WHO
Centre in April 1994.This batch is the same as the European Pharmacopoeia Chemical
Reference Substance (EPCRS) lot 1. The material is being stored in tightly closed containers
at + 5 "C, protected from light.

Analytical data

Description
Fine white powder.

Evidence of chemical structure

Infrared spectrum
An infrared spectrum is given in Figure 1 (No W 194186).
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Figure 1.IR-spectrum of 2.6 mg of erythromycin B Control No 194186 in 300 mg KBr recorded
against a KBr disc. Instrument: Perkin-Elmer 1600 FTIA.
Instrument: Perkin-Elmer 1600 FTIR.
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Assay
Assay by titration:See manufacturer and collaborating laboratories.

Thermogravimetric_analysis
When the substance was heated to 120 °C, a loss of 2.6% (n=4)was observed.
No further loss was found with increasing temperature.

Instrument: Perkin Elmer TGA 7 Thermogravimetric analyzer.

Sample weight: 3 mg

Heating program: 5 “C/min from 20 - 120 “C and then holding 120 °C for 60 minutes to get
loss on drying conditions and then further heating to 150 °C

Melting point; 198 -202 °C

Organic_solvents

The content of organic solvents was tested by gas chromatography with the following
conditions:

Instrument; Hewlett Packard 5890A
Colurnn: HP-5 (30m x 0.53mm)
Carrier gas: Helium (10ml/min)
Detector: FID {range=1)

Injector temp.. 200 °C
Cetector temp.. 200 °C

Temp.program: 40 °C for 9 min., 40 °C/min to 240 °C and holding 240 *C for 6 minutes

Two organic solvents were identified as acetonitrile and dichloromethane.
Acetonitrile was estimated to 1.2% and dichloromethane to 0.4% by external standards.

Purity

Thin-layer chromatography
The following thin-layer chromatographic system was used according to the system for

erythromyein in the International Journal of Chromatography,403 (1987)343-349 and
WHO/PHARM/92.558.

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

Eluent: Diethyl ether:Methanol:Ammonia conc (80:9:2)

Sample: 100 ng of erythromycin B dissolved in methano! were applied.
Visualization: The thin-layer was treated with a solution of 0.15% xanthhydrod (w/v) in a

mixture of conc. hydrochloric acid and acetic acid (20:7.5) and heating at
110115 *C for 10 minutes,

ARecommended from Chromategraphic Society Builetin 38 by Jan
Hoogmartens et al,

Two faint secondary spots were detected visually at 365nm after spraying. The plate was also
scanned at 530nm by densitometry. The impurities were estimated to be about 0.3%, with
Rf=0.1{C.1%) and Rf=0.2 (C.2%).

The detection limit of the system was about 0.08 ug (0.07%)

Rf{erythrormycin B)=0.33

Rierythromycin A)=0.25

Rf(zrythromycin C)=0.19

TLC is not selective enough to separate ervihromycin A from erythromycin B, However TLC
can be used to complemeant the liguid chromatography. ‘
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High performance ficquid chromatography

A fiquid chromatographic systermn with UV detection performed with an alumina hased CN-
column, which gives a potentially greater separation efficiency compared 1o & C18-column,
was used.

The total amount of impurities was estimated to be about 0.7% .

A chromatogram is shown in Figure 2.

= Tsm.guqmm - ] & 04 51 94/10/26
]
ad‘w
.
-y
] =
g
L-a'
E
< 2 o
| = = =
G = I
o O o
- £ o £
g 9 e
£ Z £
Lan E" = E‘
[ o o
o _.__-_______.._.__-n“"_'_-
[}
]
[=
& ol
&
&=
i
b
]
&
1:’ . — — — . v —
Elution Time 2 Minutes
SJAQ002 Injact time 1T 50143 94/10/09

Scrotch mathod ) Inotruwant: 104 visl: 0§

Figure 2.Chromatogram of erythromycin B Controf No 1 94186 monitored at 215 nm.
The following conditions were used:

Eluent: Acetonitrile/ Phosphate buffer pH 11 (17:83).
The buffer was prepared as follows: 2.79 KHoPO4 was dissolved in 1000 ml of
water, pH adjusted to 11 with 10 M KOH.

Column: Unisphere® - CN Alumina (4.6 x 250 mm) (Biotage)

Detector:  Waters Lambda-Max Model 481 LC Spectrophotometer operated at 215nm

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

Integrator:  PeakPro (Beckman)

Sample:  4.5mg/ml first dissolved in acetonitrile and thereafter buffer was added to obtain
ACN/Bufier (30:70). 20 pl corresponding 10 90 ug were injected.

NB: Erythromycin B is degraded in this eluent, why it is recommended to prepare fresh
solutions.

As can be seen from figure 2 two possible impurities are observed. Erythromycin B is eluting
at about 13 minutes. The two impurities were identified by external standards as erythromycin
A eluting at about 7 minutes and anhydroerythromycin eluting at about 9 minutes.
Erythromycin A was estimated to 0.29% and anhydroerythromycin was estimated to 0.35% by
external standards. Erythromycin C was not found in the sample.
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The detection limit for erythromycin B was 0.09 ng (0.1%).

The system peaks at about 3.5 minutes are rather high and probably due to the fact that the
sample contains 1.2% acetonitrile and 0.4% dichloromethane (estimated by GC} and that the
detection take place at 215 nm which is a universai wavelength.

Data given by the manufacturer

Identification (IR): The spectrum is consistent with the proposed structure
Moisture: 0.6%

Solvents: 0.4% Dichloromethane; 1.2% Acetonitrile

Impurities by HPLC:  1.1% "as is* (100% peak area percent)

The following test results were not directly used for the purity assignment but are included for
information only.

Assay by HPLC: 98.9% "as is"

Assay by titration: 97.0% "as ig"

Loss on Drying: 2.1%

Assigned Purity: 96.3% (based on correcting for HPLC-impurities, moisture and
solvents)

Data given by collaborating laboratories

EPCRS lot 1 is from the same batch as ICRS 194186

[dentity (TLC): complies

Related substances(HPLC): 0.2 % EP Lab, 0.7 % mean of collaborative study
Water content: 1.4 %

Assay (titration): 847.3 %

IR spectrum: complies

GC residual solvents :1.3%

Assigned value: 6.7 % of Erythromycin B

Stability

Stability studies have not been made, but regular re-examinations of the ICRS will be
performed.

Conclusion

Erythromycin B, Control No 194186, can be considered suitable as International Chemical

Reference Substance for the intended purpose. The value of 96.7% Erythromycin B can be set
determined as 100 % -(water+solvents+impurities by HPLC). '
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APPENDIX 12

ERYTHROMYCIN C
Control No 184187

Analytical Repori

Intended use

" The Intemnational Chemical Reference Substance for Erythromycin C is intended to be used in
chromatographic purity and identity tests of arythromycin. The monograph for Erythromycin is
given in the Intermational Pharmacopoeia 3rd Ed. Vol.3.

Material

About 5 g of the sample (manufacturers batch no lot 87-005-1Q) were received at the WHO
Centre in April 1994. This batch is the same as the European Pharmacopoeia Chemical
Reference Substance (EPCRS) lot 1.The material is being stored in tightly closed containers at
+ 5 °C, protected from light.

Analytical data

Description
White crystalline powder.

Evidence of chemical structure

infrared spectrum
An infrared spectrum is given in Figure 1 (No W 194187). The spectrum is concordant with a

spectrum fram a previous lot of erythromycin C reference substance (lot 850-3).

] WISA1E7A. 5P ]
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Figure 1./R-spectrum of 2.6 mg of arythromycin C Control No 194187 in 300 mg KBr recorded
against a KBr disc. Instrument: Perkin-Elmer 1600 FTIR.
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Assay

Assay by titration: See manufacturer and collaborating laboratories.

Thermogravimetric analysis
When the substance was heated to 120 °C, a loss of 1.5%(n=4) was observed,
No further loss was found with increasing temperature.

Instrument: Perkin Eimer TGA 7 Thermogravimetric analyzer,

Sample weight: 3.5 mg

Heating program: 5 *C/min from 20 °C and then holding 120 °C for 60 minutes to get loss
on drying conditions and then further heating to 150 °C.

Melting point: 199 - 204 °C

Purity
Thin-layer ghromggggraghg

The following thin-layer system was used according to the system for Erythromycin in the lﬂ
International Journal of Chromatography, 403 (1987) 343-349 and WHO/PHARM/92.558.

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

Eluent: Diethy| ether:Methanol: Ammonia conc (90:9:2)

Sample: 100 g of erythromycin C disselved in mathanol were applied.

Visualization:  The thin-layer was treated with a solution of 0.15% xanthhydrol (w/v) in a
mixture of canc. hydrochloric acid and acetic acid (80:7.5) and heating at
110-115 °C for 10 minutes.
Recommended from Chromatographic Society Builetin 38 by Jan
Hoogmartens et al.

Three faint secondary spots were detected visually at 365nm after spraying. The plate was

also scanned at 530 nm by densitometry. The impurities were estimated to be about 0.3%, with

Rf=0.06 (0.1%); Rf=0.1 (0.1%) and Rf=0.3 (0.1%).

The detection limit of the system was about 0.05 ug (0.05%).

Rfterythromycin C)=0.19

Rf(erythromycin A)=0.25

Rf(erythromycin B)=0.33 Q;
TLC is not selective enough to separate erythromycin A from erythromycin B, However TLGC
can be used to complernent the liquid chromatography.

High performance ljguid chromatography

A liquid chromatographic system with UV detection performed with an alumina based CN-
column, which gives a potentially greater separation efficiency compared to a C18-column,
was used. The total amount of impurities were estimated to be about 0.5 %,

A chromatogram is shown in Figure 2.
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Figure 2.Chromatagram of erythromycin C Control No 194187 monitored at 215 nm.
The following conditions were used:

Eluent: Phosphate buffer pH 11.
The buffer was prepared as follows: 2.7g KH2PO4 was dissolved in 1000 mi of
water, pH adjusted fo 11 with 10 M KOH.
Column: Unisphere® - CN Alumina (4.6 x 250 mm) (Biotage)
Detector: Waters, Lambda-Max Mode! 481 LC Spectrophotometer operated at 215nm.

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

Integrator:  PeakPro (Beckman)

Sample: 4.5mg/m first dissolved in acetonitrile and thereafter buffer was added to obtain
@ ACN/Buffer (30:70). 20 ul corresponding to 90 ug were injected.

NB: Erythromycin C is degraded in this eluent, why it is recommended to prepare fresh
solutions.

The detection limit for erythromycin C was 0.09 ug (0.1%).

As can be seen from figure 2 three possible impurities are observed.

Erythramycin C is eluting at about 6.5 minutes and the impurities at about 5.4, 10.1 and 11.1
minutes. The impurities were estimated to be about 0.5% by peak area normalization.
Erythromycin B was not found in the sample, when using acetonitrile/ phosphate buffer pH 11
{17:83) as the eluent.

The system peaks at about 3.5 minutes are rather high and probably due 10 the fact that the
sample is not dissolved in the eluent and that the detection take place at 215 nm which is a
universal wavelength.
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Data given by the manufacturer

Identification (IR):

NMR:
Loss on drying:

Moisture by Karl Fischer:

Residue on ignition;

Residual solvents by GC:

Assay (HPLC):
Bicassay vs. Ery A USP:
TLC Impurities:

Assay by titration:
Assigned purity:

The spectrumn is consistent with the proposed structure and
compares to the previous RS (lot 850-3)
Spectra are consistent with the proposed structure
0.4%
1.7 %
0.03%
0.01% Acetonitrile; 0.23% dichloromethane (EtOH, EtOAc and
Acetone : none)
99.5% as is
443 meg/myg
0.5%
98.5% as is
97.5%

Data given by collaborating laboratories

ERPCRS lot 1 is from the same batch as ICRS 194187

[dentity(TLC):

Complies

Related substances(HPLC):  0.86 % EP lab.0.7 % mean of collaborative study

Water content:

Assay by titration:

IR spectrurn !

GC residual solvents:
Assigned value:

Stability

Stability studies have not been made, but regular re-examinations of the ICRS will be

performed.

Conclusion

Erythromyein C, Control No 194187, can be considered suitable as International Chemical
Reference Substance for the intended purpose. The value of 98 % Erythromyein C can be set

1.7%

97.7% EP lab.

Complies

0.003%

97.7 % of Erythromycin C

determined as 100 % -( water + solvents + impurities by HPLC)
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APPENDIX 13
GENTAMICIN SULFATE

Control No 194183

Analytical Report
Intended use
The monograph for Gentamicin sulfate in the International Pharmacopoeia 3rd Ed. Vol. 3
requires a reference substance of gentamicin sulfate to be used in the thin-layer
chromatographic test for identity.
Material

m About 20 g of the sample (manufacturers batch no GENTA 422/R) was received at the WHO

Centre in February 1993. The material is being stored in tightly closed containers at + 5 °C,
protected from light. This ICRS is of the same origin as the European Pharmacopoeia

Chemical Reference Substance (EPCRS) batch 2 and the 2nd International Biological
Standard for gentamicin.

Analytical data

Description
A white powder.

Evidence of chemical structure
Infrared spectrum

An infrared spectrum is given in Figure 1 (No W 194183). The spectrum is concordant with the
spectrum of the United States Pharmacopeia Reference Standard (USPRS) lot J.
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Figure 1./R-spectrum of 1.6 mg of gentamicin sulfate Control No 194183 in 300 mg KBr
recorded against a KBr disc.
Instrument: Perkin-Elmer 1600 FTIR.
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Thin-layer chromatography
See purity tests.

High performance liquid chromatography with_mass-spectrometric detection
Samples of gentamicin sulfate ICRS 194183 run with MS-detection show presence of
Cq (MW = 477.6), Cia (MW =449.5) and Cz/ Coy (MW = 463.6).

Eluent; 0.11 M TFA (pH 3.5 with ammoniumhydroxide) : methanol (95:5) 1 mi/minute
Column: BondClone C18 (4.6x300 mm, 10um}
Detector: Finnigan MAT S8Q 7000, operating in ESI mode

UV-spectrum
There was no significant absorbance of a 0.6 mg/ml solution in water in the range 200 nm to

500 nm. A1™ is about 1 at 200 nm.

1cm

Specific optical rotation
[@f”® = +120.0° calculated on the dried substance (limits + 107° to + 121°).

D

Sulfate .
32.8% sulfate calculated on dried substance for the ICRS and 31.9% for the EPCRS, analyzed
by ion chromatography.

instrument: Dionex 2000i

Coiumn: Dionex HPIC AS4A

Eluent: NazCOa/NaHCOs 1.8/1.7 mM
Assay

Liguid chromatographic_assay

it is difficult to perform an assay for a substance consisting of at least four components.
However this attempt was done by assuming that the sum of the four gentamicin components
(C1,C1a,C2a and Cp) is a measure of the gentamicin concentration ( Journal of
Chromatography 389 (1987) 306-311). By comparing the proposed ICRS with EPCRS batch 2
and USPRS lot J in this way it was found that the proposed ICRS and EPCRS were equal in
area count and the USPRS obtained about 3 % higher value.

Microbiological assay )
626 IU/mg "as is" with limits of error 96-104%. The EPCRS batch 2, 616 IU/mg "as is" was used
as standard.

Thermogravimetric analysis
When the substance was heated to 110°C, a loss of 10.9% of weight was observed (n=7,

RSD=2.0%). It is important to check the water content at the actual analysis occasion as the
substance is hygroscopic.

Instrument: Perkin Elmer TGA 7 Thermogravimetric analyzer

Sample weight: 6 mg

Heating rate: 5 °C/min to 110 °C and thereafter holding 110 °C for 3 hours
Melting point: Decomposition above 220 °C

Water: 8.4 % (n=2) determined by Karl Fischer titration. As the substance is hygroscopic the
content of water can vary depending on when the sample is analyzed. Values from 4.7 %
(manufacturer) to 9.5 % (collaborating laboratory) have been reported.
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Qrganic volatile compounds
About 0.04% methanol.

Instrument: Heawleatt Packard 5890A
Column: HP-5 (30m x 0.53mm)
Carrier gas: Helium (10mi/min)
Detector: FID

Injector temperature: 200 =C

Detector temperature: 200 =C

Temperature program: 40 °C for @ min., 40 °C/min to 240 *C and holding 240 °C for &
minutes

Purity

Thin-layer chromatography
Three principal spots and two secondary spots were detected.

The following thin-layer chromatographic system according to the International
Pharmacopaoeia 3rd Ed. Vol. 3 was used.

Thin-layer: Silica gel 60 TLC (Merck) and Silica gel 60 HPTLC (Merck)

Eluent: Chlgroform : methanol : water (1:1:1), allow to separate and use the lower
layer.
Sample: 20 and 100 ug of gentamicin sulfate dissolved in water were applied.

Visualization: Visualization in day-light and scanning with a Desaga CD60 densitometer
after spraying with triketohydrindens 250mg/100ml in pyridine ; acetone (1:1).

Three main spots were clearly detected in the proposed ICRS after spraying, corresponding to
the three main spots in the USPRS lot J and in the EPCRS batch 2.

TLC HPTLC
Rs value (gentamicin sulfate spat 1) 0.08 0.13
R value (gentamicin sulfate spot 2) 0.12 0.18
R value (gentamicin sulfate spot 3) Q.15 0.22

Two additional secondary spots were detected after spraying. One rather hig spot stayed at the
application area and additionally one very weak spot was detected at Ry = 0.05.

The same resulls were obtained for the EPCRS batch 2, but the USPRS lot J had a weaker
spot at the application area and no extra spot at Ry =0.05,

The spot at the application area corresponds to about 9.5 % of the total area for ICRS and
EPCRS and about 5.4% for USPRS. The spot at Rt =0.05 corrasponds to about 0.5 % for ICRS
and EPCRS.

The detection limit of the system was about 0.5 pg (0.5%) after spraying.

An attempt was made to use a silica gel 60 F-254 plate and scan the plate at 254 nm before
spraying, however the result was less successful than with the sprayed plate,

igh performance liquid chrem raph

A liquid chromatographic system with pre-column derivatization according to the European
Pharmacopoeia was used,




WHQO/PHARM/95.577

page 42
Fent. s, 134183 7.052u00P4 330mm 13 26; 10 34/06/23
2
-
2
-
iz
ni
P _ o
] O &
&
¥ = E
] 2 8
] E E
2 z =
- - [
.. 3 G
= L] =)
[}
1= n
-
iy @ m
- hind o
O [&]
g = £
2] o 5]
o & E
£
S b 3
J = E
@ L
w Z o oh
w4
c
2%
[T
o
" M
e
e
bt T i
- a———
g L b il el | F T T LI R IR B LA LA N S A |
2 4 E [3 7 [} 4 H:l 11 H 13 id 15 i6 17 ;] 19

Flutton Time

B8R 384
GC11e7

Hinutag

94,/06/03
Yial: O

Inject bime; 1d4;20; 11
Ingtrumgnt; 4

Figure 2.Chromatogram of gentamicin suffate Control No 194183 monitored with
precolumnderivatization.

The following conditions were used:

Reagent:

Derivatization:

Dissolve 2.47 g of boric acid in 75 ml water, adjust pH to 10.4 using a 45 %
potassium hydroxide and dilute to 100 ml. Dissolve 1.0 g of o-

phtalaldehyde in 5 ml methanol, add 95 m| of the boric acid solution and 2 mi
of thioglycolic acid and adjust pH to 10.4.

Dissolve 10 mg of gentamicin sulfate in 10 ml water, add § m! methanol and
4 ml o-phtalaldehyde reagent. Mix and dilute to 25 ml with methanol. Heat in

a water-bath at 60 °C for 15 minutes, cool to roomtemperature and use
immediately.

Eluent: Methanol : 5.5 g heptanesulfonate in 50 ml glacial acetic acid and 250 ml
water (70:30).

Column: Brownlee Labs RP18 OD -5A

Sample: See derivatization,

Detector: Waters Lambda Max model 480 operated at 330 nm.

Integrator: PeakPro (Beckman)

Purity calculations of all peaks (normalized areas) in the above liquid chromatographic system

give the following result:

ICRS EFPCRS USPRS

Gentamicin Cq 34.5 34.5 37.6
Gentamicin Cq4 104 10.5 20.6
Gentamicin Cog 10.7 10.7 10.3
Gentamicin Co 40.2 39.9 291
Sum of impurity peaks 4.2 44 2.4
100.0 % 100.0 % 100.0 %
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There are about twelve impurity peaks in the chromatograms. The total amount of impurity
was estimated to about 4.2% for the proposed ICRS 194183. The corresponding figure for
gentamicin sulfate EPCRS batch 2 was 4.4% and for the USPRS lot J 2.4%. However, as no
impurity reference substance was available, this figure can only be used as a comparison of
the quality between the three substances. it is probably not possible to perform a correct peak

area normalization using precolumn derivatized samples.

Gentamicins

As can be seen from figure 2 there are four peaks corresponding to the four components
gentamicin Cq, C1a, Cza respectively Cz. The peaks eluting before 4 minutes originates from
the blank. The gentamicin Cy peak is not properly separated from some smaller peaks with

" close retention times.

Gentamicin sulfate comp. Cy  comp. Cia comp. Cza comp. Ca
ICRS 194183 35.6% 11.1% 10.8% 41.1%
EPCRS Batch 2 36.0% 11.4% 10.9% 40.8%
USPRS Lot J 38.5% 21.3% 10.5% 29.7%
Data given by the manufacturer
Description: Corresponding
Solubility: Corresponding
ldentification [R: Corresponding
TLG: Corresponding
Suifates: Corresponding
Assay: 630 ug/mg (as gentamicin on dry basis)
pH: 4.0
Specific optical rotation: + 116.3° (on dry basis)
Sulfate: 32.3% (on dry basis)
Sulfated ash: 0.2%
Water (K. Fischer): 4.7%
Methanol: 0.65%
Appearance of solution: Corresponding
Abnormal toxicity: Non toxic
Pyrogens: Pyrogen-free
Loss on drying: 4.4%
Content of Gentamicins (HPLC)
C: 36.3%
C1a: i1.1%
Cga + Cg: 52.6%
Stability

n

16
8
8

RSD (%)

1.6
1.6
0.6

Stability studies were not performed on this substance. It is already documented that
gentamicin sulfate is hygroscopic and is degrading at humid atmosphere even in the absence
of light. The decomposition being faster at higher temperatures (WHQ/PHARM/86.529).

Regular reexaminations of the ICRS will be performed.

Conclusion

Gentamicin sulfate, Contral No 194183, can be considered suitable as International Chemical
Reference Substance for the intended purpose.
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APPENDIX 14

HYDROCORTISONE SODIUM SUCCINATE

Control No 194184
Analytical Report

Intended use
The monograph for Hydrocortisone sodium succinate in the International Pharmacopoeia de
Ed. Vol. 3 requires a reference substance of hydrocortisone sodium succinate to be used in
the infrared spectrophotometric test and in the thin-layer chromatographic test for identity as
well as in the spectrophotometric assay.
Material
About 50 g of the sample (manufacturers batch no 395KR) were received at the WHO Centre
in March 1994. The material is being stored in tightly closed containers at + § °C, protected
frorn light.
Analytical data

Description
A white powder.

Evidence of chemical structure

Infrared spectrum ‘ )
An infrared spectrum is given in Figure 1 (No W194184T). The spectrum is concordant with the
spectrum of the British Pharmacopoeia Chemical Reference Substance (BPCRS) lot 1669.
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Figure 1./R-spectrum of 1.5 mg of hydrocortisone sodium succinate Control No 194184 in 300
mg KBr recorded against a KBr disc.
Instrument: Perkin-Elmer 1600 FTIR.
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Specific optical rotation

[a]f"°=+147 (n=10, RSD=0.6 %) calculated with reference to the dried substance. The
determination was performed in ethanol at a concentration of 10 mg/ml.

LV-spectrum
A UV-spectrum in water was recorded on a Varian Cary 5 spectrophotometer. The spectrum is

given in Figure 2. A maximum was observed at 248 nm.
Al =335 calculated with reference to the dried substance (n=7, RSD=1.5%).

ABD

Q. 7500 -

248 nm

0.2500 4
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Figure 2. UV-spectrum of hydrocortisone sodium succinate Control No 194184, 11 ug/ml in
water.

Sodium
The sodium content was determined to 4.7% (calculated on dried substance) by
potentiometric titration according to the International Pharmacoposia 3rd Ed. Veol. 3.

Assay

Liquid chromatographic assay

99.8 % (n=14 ,RSD=2.1 %) calculated with reference to the dried substance .The
determination was performed against the BPCRS lot 1669 regarded as 100%. The difference
between the proposed ICRS and the BPCRS is not statistically significant at the 95%
confidence level using unpaired t-test. The determination was performed with the liquid
chromatographic method described below under purity.

Spectrophotometric agsay
101.2 % (n=7, RSD= 1.5 %) calculated with reference to the dried substance. The BPGRS lot

1669 was used as standard and regarded as 100 %. The difference is not statistically
significant at the 95% confidence level using unpaired t-test. The determination was performed
according to the International Pharmacopoeia 3rd Ed. Vol. 3.
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Thermogravimetric analysis

When the substance was heated to 110°C, a loss of 3.6% (w/w) was observed.

N.B. The substance is very hygroscopic and therefore difficult to weigh accurately. To obtain
secure values of the water content, for example when performing an assay, it is recommended
to first let the substance be equilibrated with the actual relative humidity for 24 hours at the
analysis occasion. After that the analysis and the water determination can be performed. See
also stabilily. After this procedure at 70 % BH, a loss of 12.9 %(w/w) was observed.

- Instrument: Perkin Elmer TGA 7 Thermogravimetric analyzer.
Sample weight: 4 mg
Heating rate: 5 °C/min, then holding 110 °C for 120 minutes.
Melting point: about 169-171 *C

The corresponding result for BPCRS lot 1669 was 4.5%.

Water
12.9 % determined by Karl Fischer titration after equilibration of the substance at 70 % RH. )
Compare thermogravimetric analysis. Qr

Organic volatile compounds

About 0.1 % unknown.

Instrument: Hewlett Packard 5890A
Column: HP-5 {30m x 0.53mm)
Carrier gas: Helium (10ml/min}
Detactor: FID

Injector temperature: 200°C

Detector temperature:  200°C
Temperature program:  40°C for 9 min., 40°C/min to 240°C and holding 240°C for 6 minutes

Purity
Thin-layer chromatography

The total amount of impurities was estimated to about 2.3 % by densitometry at 254 nm. The

main spot tails and has Rs=0.12. Four extra spots were observed at Ry=0.20 (1.7%), R¢=0.41 |
(0.4%), R=0.49 (0.1%) and R=0.55 (0.1%). The following thin-layer chromatographic system w
according to the International Pharmacopoeia 3rd Ed. Vol. 3 was used,

Thin-layer: Silica gel 60 F-254 TLC (Merck) and silica gel 60 F-254 HPTLC (Merck)

Eluent: Dichloromethane:ether:methanohwater(77:15:8:1.2)

Sample: 20 and 100 pg of hydrocortisone sodium succinate dissolved in methanol
were applied.

Detaction: Scanning by Desaga CD60 densitometer at 254 nm (before spraying)

Visualization: Visualization in day-light after spraying with blue tetrazolium (2 mg/ml)

and sodium hydroxide (120 mg/ml methanol) mixed 1:3

Only one secondary spot was detected after spraying with Rf = 0.2. The detection limit of the
system was about 0.1 pug before spraying when examining at 254 nm and 0.1 ug after

spraying.
Simiiar results were gbtained for the BPCRS lot 1669.
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High perfo e liquid chromatoqra

The total amount of impurities estimated by peak area measurement was 1.9 %. The following
liquid chromatographic system according to Dix Smith, Journai of Chromatography, 164, 1979
page 129 was used:

Eluent: Acetonitrile: 2.9 %(v/v) glacial acetic acid, pH=2.5 (30:70 ). pH=2.7 in the mixture.
Colurnn;  Brownlee Labs RP -18 OD -5A (250x4.6 mm, Sum)
Detector: Waters Lambda-Max Mode! 481 operated at 250 nm and Varian 9065 Diode array
Pump: Waters 600E and Varian 9012 operated at a flow rate of 1ml/min.

“Integrator: PeakPro (Beckman)
Sample: 1 mg/ml dissolved in the eluent.

As can be seen from figure 3, two major impurities can be observed at 8.5 respectively 10
minutes, further nine small impurities can be detected. The peak eluting at 8.5 minutes
corresponds to hydrocortisone, and is estimated to be 0.69% when compared to a
hydrocortisone standard. All the other impurity peaks are of unknown identity. The impurity
peak eluting at 10 minutes is estimated to 0.83% and the 9 smaller peaks together correspond
to about 0.35% by peak area normalization.

The HPLC system is linear in the range 2ng-20pug and the limit of quantification was found to
be 2 ng for hydrocortisone sodium succinate.

When the test solutions were stored at room temperature for 6 days, the peak eluting at 12.8
minutes is increasing from 0.06% to 0.18% and the hydrocortisone peak is increasing from

1.04% to 1.31%.
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Figure 3.Chromatogram of hydrocortisone sodium succinate Control No 194184 monitored at
250 nm.
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Diode-array detection
The spectra of the main peak and the six largest impurity peaks have very similar shape in the
wavelength range 220-267 nm, with maxima at about 245 nm.

Data given by the manufacturer

Assay 98.1 %
Description conforms
Identity IR conforms
- Identification UV conforms
Loss on drying 09 %
Sodium content 4.80 %
Specific optical rotation 145°

Stability

Hydrocortisone sodium succinate was exposed to air at different relative humidities at room
temperature ( about 20°C) for a period of 12 weeks as described in WHO/PHARM/82.5089.
Hydrocortisone sodium succinate is very hygroscopic, within one day, when stored at 98 %
RH, the substance gains more than 50% in weight, which corresponds to a water content of
about 36%. If the substance with this high content of water is exposed to lower relative
humidity, it loses weight very rapidly. Hydrocortisone sedium succinate is extremsly sensitive
in both picking up and losing water. It is recommended to equilibrate the substance for 24
hours at the relative humidity that exists at the analysis occasion, before determining the water
content and weighing the substance for the assay.

Results from the stability study is given below.

Relative humidity of the air silica 11% 22% 55% 76% 98%
Water content of the substance 3.2% 5.4% 6.8% 15.1% 19.6% 36.0%

The samples were investigated by HPLC after the 12 weeks storage at different humidities. For
system see purity. The hydrocortisone peak and most of the other impurity peaks increase with
increased RH value of storage. When analyzed the following results were obtained.

Relative humidity of the air silica 11% 22%  B5% 76% 98%
HPLC purity 97.5% 97.2% 96.9% 93.3% 92.4% 89.7%

A degradation was observed most pronounced at the highest relative humidities.

When stored at higher temperatures (50 °C and 70 °C ) hydrocortisone sodium succinate is
subject to decomposition as described in WHO/PHARM/86.529.

Regular reexaminations of the ICRS when stored at + 5 °C will be performed.

Conclusion

Hydrocortisone sodium succinate, Control No 194184, can be considered suitable as Inter-
national Chemical Reference Substance for the intended purpose. The content of
hydrocortisone sodium succinate when used in the spectrophotometric assay is taken to be
100 % calculated with reference to the dried substance. it is important to equilibrate the
substance in the humidity at the analysis occasion and then determine the water content and
perform the assay at the same time.
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APPENDIX 15

LEVONORGESTREL
Control No 194182

Analytical Report
Intended use

. The monograph for Levonorgestrel in the International Pharmacopoeia 3rd Ed. Vol. 3 requires
a reference substance for levonorgestre! to be used in the infrared spectrophotometric and
thin- layer chromatographic tests for identity and in the spectophotometric assay.

Material

About 70 g of the sample (manufacturers batch no 33055945) were received at the WHO
Centre in March 1994. The material is being stored in tightly closed containers at + 5 °C,
protected from light.

Analytical data

Description
A white or almost white crystalline powder.

Evidence of chemical structure

Infrared spectrum
An infrared spectrum is given in Figure 1 (No W 184182). The spectrum is concordant with the

spectrum of the French Pharmacopoeia Reference Substance (FPRS) lot 1 of levonorgestrel.
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Figure 1./R-spectrum of 1.30 mg of levonorgestrel Control No 194182 in 300 mg KBr
recorded against a KBr disc.
instrument: Perkin-Elmer 1600 FTIR.
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UV-spectrum

A UV-spectrum in methanol is given in Figure 2. A max in methanol = 241nm.
A'* =553 at 241 nm(n=6, RSD= 0.7%) .

The humidity content of the substance was negligible (<0.1%) .

ARE

1.0Q00 -
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Figure 2.UV-pectrum of levonorgestrel Control No 194182 10 ug /ml in methanol .

Assay

Spectrophotometric assay

100.2% (n=6, RSD= 0.7%) determined in methanol at 241nm. The FPRS lot-1 was used as
reference and regarded as 100%. The humidity contents in the substances were negligible

(< 0.1 %). The difference is not stafistically significant at the 95 % confidence level using
unpaired t-test,

Thermogravimetric analysis
When the substance was heated to 200 °C, a loss of < 0.1% of weight was observed.

Instrument: Perkin Elmer TGA 7 Thermogravimetric analyzer
Sample weight: 3 mg

Heating rate: 5 °C/min

Melting point: about 234-240 °C

The corresponding result for FPRS lot 1 was < 0.1% .
Purity
Thin-layer chromatography

The following thin-layer chromatographic system was used according to the Internationai
Pharmacopoeia 3rd Ed. Vol. 3.
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Thin-tayer: Silica gel 60 F-254 (Merck)

Eluent: Chloroform : acetone (80:20)

Sample: 100 pg of levonorgestrel dissolved in chloroform were applied.
Visualization: Evaluation was made by densitometry at 240 nm with a Desaga

Densitometer CD 60.

After the evaluation the plate was treated with a mixture of 50 ml of
methanol and 10 ml of sutfuric acid conc. and heated at 105 °C for 1
minute.

The spots were examined in UV-light at 365 nm.

Five faint secondary spots were detected visually and by secanning at 240 nm before
spraying. Only one was strong enough to be determined. The detection limit of the system was
about 0.02 ug (0.02 %). It was 178-Hydroxy-18-methyl-4-estren-3-one and was estimated by
an external standard to be 0.1 % in the proposed ICRS.

After treating the plate with sulfuric acid one additional faint spot was detected at 365nm.

Rf (levonorgestrel) = 0.45
@ Rf (17B-Hydroxy-18-methyl-4-estren-3-one) = 0.35

The same amount of spots was found in the FPRS lot 1, with & content of 17B8-Hydroxy-18-
methyl-4-estren-3-one estimated to 0.2 %.

High performance figuid chromategraphy
A total amount of 0.3 % impurities was found (n=12 ,RSD=0.05 % on the main peak, RSD= 10

% calculated on 0.2 % impurity level).
A liquid chromatographic system with UV detection according to M. Gazdag, G. Szepesi and K.
Mihatufi, Journal of Chromatography, 450 (1988) 145-155 was used.

A chromatogram is shown in Figure 3.
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Figure 3.Chromatogram of levonorgestrel Control No 194182 monitored at 244 nm .
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The following conditions were used:

Eluent: Methanol : Water (63:37)

Column: - Brownlee Labs RP -18 OD -BA :

Detector: Varian 9065 Polychrome Diode Array Detector operated at 244 nm.

Pump: © Varian 9012 operated at a flow rate of 1ml/min.

integrator: PeakPro (Beckman)

Sample: 1mg/ml , first dissolved in methanol and then water was added to obtain the

same composition as the eluent. 20 W corresponding to 20 pg were
injected.

The detection limit for levonorgestrel was 0.002 pg (0.01 %). ‘

As can be seen from figure 3 five impurities are observed. They were estimated to be about
0.3 % in the proposed ICRS by normalization against the main peak. 178-Hydroxy-18-methyi-
4-estren-3-one was identified by an external standard and was eluting at about 21.5 minutes.
It was estimated to be about 0.1 % in the proposed ICRS 194182 .

Dicde-array detection

Spectra were recorded for the four impurities. They had UV maxima at about 234 to 244nm.
Levonorgestrel had UV maximum at 243 nm and was eluting at about 18 minutes,

Data given by the manufacturer

IR passes test

Melting range 237.5-238 °C
Specific opt. rot. -323 °

Color, solution passes test

Related subst . < 0.5 % (single spot)
Sum of second . spots Z2%
Dichloromethane 0.07 %

Sulfated ash <001 %

Loss on drying 0.02 %

Assay 99.1 %

Stability

Stability studies were not performed as this substance was not suspected to degrade easily.
Regular re-examinations of the ICRS will be performed.

Conclusion

Levonorgestrel, Control No 194182, can be considered suitable as International Chemical
Reference Substance for the intended purpose. When used in the spectrophotometric assay
the content is taken to be 100 %.
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APPENDIX 16

LOPERAMIDE HYDROCHLORIDE
Control No 194185
Analytical Repont
intended use
" The monograph for Loperamide hydrochloride in the Intemational Pharmacopoeia 3rd Ed. Vol

3 requires a reference substance of loperamide hydrochloride to be used in the infrared
spectrophotometric and in the ultraviolet spectrophotometric test for identity.

Material

About 26 g of the sample (manufacturers batch no ZR0018553 BEA 141) were received at the
WHO Centre in October 1992. The material is being stored in tightly closed containers at + 5

°(, protected from light.
This reference substance is of the same batch as the European Pharmacopoeia Chemical

Reference Substance (EPCRS) lot 1.
Analytical data

Description
A white powder.

Evidence of themical structure

Infrared spectrum
An infrared spectrum is given in Figure 1 (No W 194185). The spectrum is concordant with the

spectrum of the United States Pharmacopeia Reference Standard (USPRS) lot G.
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Figure 1./R-spectrum of 1.2 mg of loperamide hydrochloride Control No 194185 in 300 mg

KBr recorded against a KBr disc.
Instrument: Perkin-Elmer 1600 FTIR.
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UV-spectrum

A UV-spectrum in 0.1 M hydrochloric acid : 2-propanol { 10:80 )according to the International
Pharmacopeia was recorded on a Varian Cary 5 spectrophotometer (concentration
0.4mg/ml). Three UV-maxima were observed at 253 nm, 259 nm and 265 nm as well as a
shouider at 273 nm.

Al =10 at 253 nm(n=5 ,RSD=2.8 %)
Alr =12 at 259 nm (n=5,RSD=2.0 %)
A= 11 at 265 nm (n=5RSD=2.2 %)
. The results are calculated with reference to the dried substance.
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Figure 2. UV-spectrum of loperamide hydrochloride Control No 194185 in hydrochloric acid /
2-propanol 0.4 mg/mi. -

Chlorides
Positive identity by ion-chromatography (6.0 % chlorides).

Assay

Liquid chromatographic assay
101.4 % (n=13 ,RSD= 1.2 %) when determined against the USPRS lot G taken to be 100 %

acording to the method described under purity as system 1.The determinations were
performed on the dried substances.Statistical calculations show no significant difference
between the two substances at the 95% confidence level using unpaired t-test .

ectrophotometric ass
101.4 %(n=7 ,RSD=2.0%) when determined against the USPRS lot G taken to be 100 %
acording to the method described under UV-spectrum at 259 nm.The determinations were
performed on the dried substances.
Statistical calculations show no significant difference between the two substances when
compared at the 95% confidence level using unpaired t-test.
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Thermogravimetric analysis
When the substance was heated to 120°C, a loss of < 0.1% (w/w) was observed.

Instrument: Perkin Elmer TGA 7 Thermogravimetri¢ analyzer.
Sample weight: 3 mg

Heating rate: 5 °C/min, then holding 120°C for 120 minutes.
Melting point: about 224 °C

The corresponding resuit for USPRS lot G was <0.1 %.
Purity

Thin-layer chromatggraphy
No secondary spots were detected. The thin-layer chromatographic system described in the

International Pharmacopoeia Vol. 3 was used.

Thin-layer: Silica gel 80 F-254 ( Merck)

Eluent: Chloroform : Methanol : Formic acid (85 :10: 5)
Sample: 100 and 200 ug of loperamide hydrochioride dissolved in chloroform were
applied.

Visualization; Scanning at 220 nm with a Desaga CD60 densitometer was performed and
visualization in day-light after treating with iodine vapours.

Rt for loperamide hydrochloride is 0.2. This Ry -value corresponds to that of the USPRS lot G

of loperamide hydrochloride. Detection limit is 0.2 ug (0.1 %) both visually after developing in
iodine vapour and when scanning at 220 nm.

High performance liquid chromatography
A total amount of < 0.1 % impurities was found.

System 1.

Aliquid chromatographic system from the European Pharmacopoeia with gradient elution and
detection at 218 nm was performed.

A chromatogram is shown in Figure 3.
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Figure 3. Chromatogram of loperamide hydrochloride Control No 194185, a blank gradient
chromatogram is subtracted from the loperamide hydrochloride chromatogram.
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The following conditions were used:

Eluent:  Acetonitrile: 0.05 M tetrabutylammonium hydrogen sulfate in a linear gradient as
follows.

Ti inutes Proportions
10 : 90
70: 30
10: 80
10. 90
Column: Kromasil C18 (150 x 4.6 mm) 5 um.
Detector:  Hewlett Packard series 1050 diode array detector operated at 218 nm.
Pump: Hewielt Packard series 1050 operated at a flow rate of 2ml/min.
Integrator.  PeakPro (Beckman)

Sample: 1.0 mg/ml dissolved in methanol.20 l were injected.

As can be seen from figure 3 one possible impurity is observed at about 4.5 minutes.Although
the gradient is subtracted from the loperamide chromatogram disturbances from the gradient
appears as extra peaks.This is the reason why the chromatogram was also run isocratically,
se systam 2 below. The limit of quantification for this system was estimated to about 0.01 ug

(0.05 %). The limit of detection was just slightly below that, because of the interference from
the gradient.

System 2:

An isocratic liquid chromatographic system with detection at 218 nm was run.
A chromatogram is shown in Figure 4.
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Figure 4. Chromatogram of loperamide hydrochloride Control No 194185,
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The following conditions were used:

Eluent: Acetonitrile: 0.05 M Tetrabutylammaonium hydrogen sulfate (30 : 70).
Column: Brownlee Labs RP-18 OD-5A

Detector;  Hewlett Packard series 1050 diode array detector operated at 218 nm.
Fump: Hewlett Packard series 1080 operated at a fiow rate of 1ml/min.
Integrator; PeakPro (Beckman)

Sample: 1.0 mg/ml dissolved in methanol. 20 pl were injected.

As can be seen from figure 4 one impurity is observed at about 5.5 minutes. It was estimated
to be about 0.05% in the proposed ICRS and about 0.04% in the USPRS (lot G). However, as
no impurity reference substance was available, this figure can only be used as a comparison
of the guality between the two substances. The amount of the impurity is ¢lose to delection
limit and RSD for the determination is about 10%. The chromatogram show some
disturbances in the beginning of the chromatogram before 4.5 minutes due to that methano!
was used as solvent for the sample. The limit of quantification for this system was estimated to
be 0.01 pg (0.05 %) and the limit of detection to be about 0.005 pg.

m Diode-array detection

When the UV-spectra of the main peak and the impurity are compared they show the same
maxima at about 210 nm and 263 nm.

Total solid impurities

Differential scanning calorimetry (DSC)

DSC is not suitable for purity determination as loperamide hydrochloride meiis with
decomposition. DSC curves as well as infrared spectra for the possible polymorphic forms are
published in Fiorey ,Analytical Profiles ,Vol 19. Two polymorphic forms are reported,

224.4 °C(T)\) for polymorph 1 and 218,4 °C(Tp) for polymorph 1l. Qur results indicate that the
ICRS consits predominantly of polymorph 1.

Meiting temperature;  224.3 °C (Tp)

Onset: 223.0 *C
Instrument: Perkin Elmer DSC7 Differential Scanning Calorimeter.
Sample weight: 2mg
Heating rate: 2 *C/minute
m Data given by the manufacturer
Appearence; complies
Melting range. 223.6 - 225.4 °C
TLC-identity: complies
UV-spectrum: maxima at 253.0, 259.0, 266.0 and 274.0 nm.
R: complies
TLC-purity: complies (individual spot < 0.5%; total £ 1%)
Colour and clarity
of solution: complies
% transmittance: 96%
Loss on drying: < 0.1% (w/w)
Sulfated ash: = 0.01% (w/w)
Heavy metals: < 20 ppm
Chiorine (total): 13.73% (wiw)
Arsanic: < 2 ppm

Base titration (assay): 100.3% (w/w)
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Data given by the coilaborating laboratories

EP lab ‘

EPCRS lot 1 is from the same batch as ICRS 194185
IR spectrum : complies with K.Florey
TLC: complies

Reaction of chlorides: complies

HPLC purity: 0.1 %

Loss on drying,water: 0.1%

Assay titration: 100.1%

Sulfated ash: 0.01 %

Stability

Stability studies were not performed as this substance is not suapected to degrade
easily.Regular reexaminations of the ICRS will be performed.

Conclusion

Loperamide hydrochloride, Control No 194185 can be considered suitable as International "3
Chemical Reference Substance for the intended purpose.
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APP X 17

METHOTREXATE
Control No 194193
Analytical Report

Intended use

The monograph for Methotrexate in the International Pharmacopoegia 3rd Ed. Vol. 3
requires a reference substance of methotrexate to be used in the infrared spectrophotometric
test for identity and in the liquid chromatographic assay.

Material

About 15 g of the sample (manufacturers batch no OMTT174A) were received al the
@ WHO Centre in April 1994. The material is being stored in tightly closed containers at + 5 °C,
protected from light.

CAUTION: As methotrexate is a cytotoxic drug it should be handled with care. Avoid contact
with the skin and inhalation of airborne particles.

Analytical data
Description

An orange-yellow powder.
Evidence of chemical structure

Infrared s rurn

An infrared spectrum is given in Figure 1 (No W 194193B). The spectrum is concordant with
the spectra of the United States Pharmacopeia Reference Standard (USPRS) lot H and of the
European Pharmacopoeia Chemical Reference Substance (EPCRS) lot 2 for methotrexate.
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Figure 1./R-spectrum of 0.9 mg of methotrexate Control No 194193 in 300 mg KBr recorded

against a KBr disc.
Instrurnent: Perkin-Elmer 1600 FTIR.
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UV-spactrum

A UV-spectrum in 0.1M sodium hydroxide according the International Pharmacopoeia was
recorded on a Varian Cary 6 spectrophotometer .

UV-maxima were observed at 371nm, 303 nm, 258 nm and 221nm.

Ale =179 at 371 nm(n=6 ,RSD=0.6 %)
A} =554 at 303 nm (n=6,RSD=0.6 %)
Al =550 at 258 nm (n=6,RSD=0.6 %)
The results are calculated with reference to the dried substance.

" The ratio between 303nm/371 nm is 3.1 (limit 2.8-3.3 according to the International
Pharmacopoeia)
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Figure 2. UV-spectrum of methotrexate Control No 194183 in 0.1 M NaQH 10 ug/mi.

Specific optical rotation

[a " =+ 22.3° calculated on anhydrous basis. (limits +19-24°Ph. Int.)

Assay

Liguid chromatographic assay

899.5% (n=9, RSD = 0.6%)when determined against the USPRS lot H taken to be 99.8%
according to the liquid chromatographic method described under purity.

The assay was performed at 302 nm and 254nm. The determinations were performed on the
dried substances.Statistical calculation shows no significant difference at the 95% confidence
level using unpaired t-test between the proposed ICRS and the USP reference substance.

Spectrophotometric assay
100.4%(n=6 ,RSD=0.6 %) when determined against the USPRS lot H taken to be 100 %.The

determination was performed at 303 nm using the method described under UV-spectrum
above and calculations were performed on the anhydrous basis. The difference is not '







