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Les substances chimiques internationales de référence nouvellement établies, proposées par le
Centre coliaborateur OMS pour les substances chimiques de référence sur la base d'essais et
d'une caractérisation appropriés, figurent dans le rapport annuel du Centre. Ce rapport est
communique, entre autres, aux membres du Tableau consuitatif d'experts de la Pharmacopée.
internationale et des Préparations pharmaceutiques, auxquels il est demandé d'examiner
soigneusemeant 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 3 toutes consultations ou analyses
complémentaires nécessaires pour la validation de ia substance.

5i aucun commentaire ngzgatif n'est regu dans les trols mois, les nouvelles substances chimiques
intemationales de référence proposées peuvent &tre considérées comme provisoirement adoptées.
Leur adoption définitive fera I'objet d’'un examen au cours de la réunion suivante du Comnité
d'experts.

Prigre d'adresser vos remarques & Mme M. Westermark, Centre collaborateur OMS pour les
substances chimiques de référence, Apoteksbolaget AB., Centrallaboratoriet, Prismavigen 2,
W 5-10514 Stockholm, Suéde.
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Distribution de substances de référenceen 1992 -~ -~ -

En 1992, le Centre a distribué 1125 substances chimiques internationales de référence. Ce chiffre
représente une augmentation d’environ 78 % par rapport 3 celui de 1991, Les six substances les plus
fréquemment dernandées ont été dans l'ordre 'ampicilline anhydre, la benzylpénicilline sodique, les
substances de référence pour le point de fusion, le sulfate d'atropine, le sulfaméthoxazole et Yacide
2- (4-chloro-3-sulfa.moyl) benzoique. On trouvera 4 Pappendice 1 le détail de la d1$mbut10n des diverses
substances. -

En 1992, les substances ont été distribuées dans 32 pays. On trouvera a Pappendice 2 le détail de la
distribution par ‘pays. En ce qui concerne la distribution par Région, on observe qwenviron 22 % des
substances ont £té fournies 4 la Région africaine, 2 % a la Répion des Amérignes, 5 % a la Région de la
Méditerranée orientale, 26 % i la Région européenne, 35 % Ala Région de PAsie du Sud-Est et 10 % a
la Région du Pacifique occidental.

Par rapport aux années précédentes, on observe nne augmentation des demandes émanant de la
Région de I'Asie du Sud-Est, de ]a Région du Pacifique occidental et de la Région africaine. Seize nouveaux
pays ont commandé des substances, et huit pays figurant sur les listes des années précédentes ne figurent
pas sur la liste de 1992. Cela montre & quel point il est difficile de prévoir les demandes de substances
chimiques internationales de référence. Il est probable que certains pays, aprés avoir passé une commande
importante, conservent un stock de substances pendant plusieurs années avant de passer une nouvelle
commande.

Etablissement de substances de référance en 1992

Conformément 4 la procédure recommandée par le Comité OMS d'experts des Spécifications
relatives atx Préparations pharmaceutiques dans son trente-deuxi®me rapport (OMS, Série de Rapports
techniques, N° 823), le Centre a &tabli en 1992 sept substances chimiques internationales de référence, dont
on trouvera la liste 4 'appendice 3. Parmi ces substances, Péthinylestradiol et Pacétate de vitamine A sont
des lots de remplacement, les lots précédents ayant été épuisés en 1991.

On trouvera 2 I'appendice 4 une liste compléte de toutes les substances chimiques internationales
de référence détenues par le Centre en janvier 1993, avec indication de la quantité de substance contenue
dans chaque unit¢ de conditionnement et du numéro de contréle des lots actuels. Cette liste comprend
également huit substances mentionnées ci-dessons, dont on peut prévoir qu'elles seront officiellement
adoptées par le Comité d’experts en 1994. Fait nouveau cette année, les substances de référence pour le
point de fusion ne sont plus disponibles sous forme de série, mais sont maintenant vendues séparément 5OUS
lewr propre numéro de contréle, que l'on trouvers l’appendme 4.

Travaux effectués en 1992 sur de nouvelles substances de référence

Le Centre a poursuivi ses travaux en vue de fournir de nouvelles substances de référence qui seront
nécessaires pour accompagner les spécifications de la troisidme édition de la Pharmacopée internationale.
En 1992, huit nouvelles substances de référence destinées 3 accompagner le volume 3 ont été examinées
chlorhydrate d’amodiaquine, bacitracine zinc, dipropionate de béclométhasone, dexaméthasone-acide
phosphorique, phosphate sodique de dexaméthasone, chlorhydrate de dopamine, probénécide et embonate
de pyrantel. Les rapports d’analyse pour ces substances figurent aux appendices 7 4 14. Ces substances sont

. Jugées satisfaisantes en vue de leur adoption comme substances chimiques internationales de référence.

Essais de stabilité

Le Centre a poursunivi ses examens périodiques de la stabilité des substances chimiques

internationales de référence existantes. En 1992, 13 substances ont &té réexaminées. On trouvera les

résultats de ce réexamen a l'appendice 5. On peut obtenir auprés du Centre des détails concernant les
méthodes utilisées.




WHO/PHARM/93.564
Page 4

Travaux en cours et travaux futurs

Les travaux sur les substances nécessaires pour accompagner les monographies du volume 3 de la
Pharmacopée interationale se poursuivent. Actuellement, le Centre procéde 4 'étude de ¢ des 21 substances
énumérées i l’appendlce 6. :

En 1992, le Centre a commencé 4 diffuser davantage d'informations sur les substances chumques
internatmnalcs de référence aux laboratoires participant an contrble analytique des produits
pharmaceutiques. La Fédération internationale de I'Industrie du Médicament (FIIM) a fourni au Centre
les adresses des associations membres. Le Centre a commencé 3 préparer une fiche d'information
concernant le Centre luj-méme et les substances chimiques internationales de référence, qui'sera distribuée
lors des conférences et/ou aux personnes intéressées. Cette fiche sera préte au cours de 'année 1993. Le
Centre a également participé au Congres de la FIP & Lyon, avec une conférence sur "le role du Centre
collaborateur pour les substances chimiques internationales de référence dans la lutte contre’ les
contrefagons de produits pharmaceutiques”.

Questions administratives et financiéres

Le cofit de fonctionnement total du Centre en 1992 a été estimé 3 US $563 600. Le revenu provenant
des ventes de substances de référence a ét€ d’environ US $46 0490 et la contribution du Sitge de POMS de
US $16 000. Cela laisse un déficit de US $501 560, couvert grice au soutien de Ia Corporation nationale
des Pharmacies suédoises.

Le prix des substances reste fixé 2 US $40 par paquet, et des frais d'expédition et de manutention

s'élevant 3 US $10 sont ajoutés & chaque commande.
Remerciements

Le Centre désire exprimer ses remerciements aux laboratoires qui ont contribué i ses travaux en
1992, & savoir le Laboratoire de la Pharmacopée européenne a Strasbourg (France) et le National Biological
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en particulier & A/S Apotekarnes Lab., Oslo (Norvdge); Fluka Chemie AG, Buchs (Suisse); Glaxo,
Greenford (Angleterre); Merck, Sharp et Dohme Ltd, Rahway, NJ (Etats-Unis d’ Amérique); Parke Davis,
Morris Plains, NJ (Etats-Unis d’'Amérique); Pfizer, Groton, NY (Etats-Unis d’Amérique) et Upjohn,
Kalamazoo, MI (Etats-Unis ¢’ Amérique).
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DISTRIBUTION DE SUBSTANC_ES CHIMIQUES DE REFERENCE EN 1992

Acéclidine, salicylate
p-Acétamidobenzalazine
Acétarolamide
Allopurinol
2-Amino 5-nitrothiazole
3-Aminopyrazole-4-carboxamide,
hémisulfate
Amitryptitine, chlorhydrate
Amphoténicine B
Ampicilline (anhydre)
Ampicilline sodigue
Ampicilline, {rihydrate
Anhydrotétracyeline, chlorhydrate
Atropine, sulfate
Azathioprine
Bendazol, chlorhydrate
Benzobarbitat
Benzylamine, suifate
Benzylpénicilline potassique
Benzylpénicillime sodique
Béphénium, hydroxynaphtoate
Bétaméthasone
Béraméthasone, valérate
Bétamdine, sulfate
NIN-bis(2,3-xylyl)anthranitamide
Bupivacaine, chiorhydrate
Caféine
Carbamazépine
Carbénicilline monosodique
Chloramphénicol
Chloramphénicol, palmitate

Chloramphénicol, palmitate (forme A)
5-Chioro-2-méthylammobenzophénone

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

Chiorphénamine, hydrogénomaléate

Chlorpromazine, chlorhydrate

Chlortalidone

Chlortétracycling, chlorhydrate

Cimétidine

Clomiféne, atrate

Clomiféne, citrate (isomére Z)
{voir zuclomiféne)

Cloxacilline sodique

Colécalciférol

Cortisone, acétate

Dapsone

Diésoxycortone, acétate

Dexaméthasone

Dexaméthasone, acétate

Diazéparm

Diazoxide

Dicloxacilling sodique

Dicolinium, 1odure

Dicovmarol

10
22
5
1

thoba oy BOM

PR wS oo o B

Diéthylcarbamazine, dihydrogénocitrate 1

3 échantillon(s)

Digitoxine

Digonine

Emétine, chlorhydrate

4-Epianhydrotétracycline,
chlothydtate

4-Epitétracycline, sel d’ammoniym,

Ergocaleiférol

Ergométrime, hydrogénomaléate

Ergotamine, tartrate
Erythromycine
Estradiol, benzoata
Estrone

Etacrynique, acide

Ethambutol, chlorhydrate

Ethinylestradiol
Ethistérone
Ethosuximide
Etocaxlide
3-Formylrifamycine
Flueytosine
Fluorouracil
Fluphénazine, décanoate
{dichlorhydrate)
Fluphénarine, énantate
-(dichlorhydrate)

Fluphénazine, chlorhydrate

Folique, acide
Furosémide
Griséofulvine
Halopéridel
Hydrochlorothiazide
Hydrocortisone
Hydrocortisone, acétate

10 échantillon(x)
9 H

2 "

B RRreES s Bueelldeweold

b

(-)-3-(4-Hydroxy-3-méthoxyphényl)

-2=méthylalanine
Ibuproféne
Imipramine, chlorhydraie
Indométacine
o-lodohippurique, acide
Isoniazide
Lanatoside C
Lévodopa
Lévothyroxine sodiqac
Lidocaine
Lidocaine, chlorhydrate
Méfénamique, acide
Métarido
Méthaqnalone
Méthyldopa
Méthyltestostérone
Méticilline sodique
Métronidazole
Nafeiltine sodique
Néostigmine, métilsulfate
Nicotinamide
Nicotinique, acide

e R R =g TR I R A P R




WHO/PHARM/93.564
Page &
Appendice 1

NMiridazole.

Niridazole-chloréthylcarboxamide

MNoréihistérone

Noréthistérone, acétate

Nystatine

Ouabaine

Oxacilline sodique

Oxytétracycline, chlorhydrate

Qxytétracycline, dihydrate

Fapavérine, chlorhydrate

Phénéticilline potassique

Phénoxyméthylpénicilline

Phénoxyméthylpénicilline calcique

Phénoxyméthylpénicilline
potassique

Phénytoine

Prednizolone

Prednisolone, acétate

Prednisone

Predmisone, acétate

Probénécide

Procaine, chlorbydrate

Procarbazine, chlorhydrate

Progestérone

Propicilline potassique

Propranolgl, chlorhydrate

Propylthiouracile

Pyrantel, embonate

2 échantillon(s)

7
10

P ol L TR N~

PR, aRrwmoeRo D

Pyridostigmine, bromurc
Réserpine.
Rétinol, acétate
(solution 2 25 000 UT)
Riboflavine
Rifampicine
Rifampicine quinone
Sodium, cromoglicate
Sulfaméthoxazole
Sulfaméthoxypyridazine
Sulfanilamide
Sulfasalazinc
Testostérone, propionate
Tétracycline, chlorhydrate
Thioacétazone
4,4-Thiodianiline
Thyroxine sodigue
{voir lévothyroxine sodigue)
Tolbutamide
Tolnaftate
Triméthadione
Triméthoprime
Triméthylguanidine, sulfate
Tubocurarine, chlornre
Vitamine A, acétate (solution)
{voir rétinol, acétate)
Warfaxioe
Zuclomifene

Substances de référence pour le point de fusion : 34 sérics de 13 substances,

5

maBoarceNruwuoah

LN I ]

S

1 échantillon(s)
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DISTRIBUTION DE SUBSTANCES CHIMIQUES INTERNATIONALES DE
REFERENCE DANS LES DIFFERENTES REGIONS DE L'OMS EN 1992

Régions OMS Nombre de SCIR distribuées en 1992
Région africaine {AFRO) '
Ghana 151
Cuganda 28
Swaziland 29
Tanzanie a0
Zimbabwe 5
Région ¢es Amériques (AMRO)
Arganting ]
Cuba 1
Etats-Unis d'Amarigue 8
Panaima 2]
Région de la Méditerranée orientale (EMRO)
Eqgypte 6
République arabe syrienne 19
Yémen 36
Région européenne (EURO)
Allernagne 61
Autriche 8
Belgique 32
Danemark &
Fédération da Russie 61
Finlande 5
France 15
Norvage 5
Pays-Bas 3
Royaume-Uni 18
Sudde &6
Suisse 2
Tchécoslovaquie 5
Turquie 14
Région de PAsie du Sud-Est (SEARO)
Inde 339
Indanésie 59
Région <u Pacifique occidental (WPRQ)
Maialsie 4
Nouvele-Z&lande 15
Singapout 23
Viet Nam GB
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LISTE DES SUBSTANCES CHIMIQUES INTERNATIONALES

DE REFERENCE ETABLIES EN 1992

Substance de référence N° de contréle Rapport d'analyse ' Remarques
Amphotéricine B 191153 WHO/PHARM /92 558
Appendice 7
Erythromycine 191154 WHO /PHARM /92 558
Appendice 8
Ethinylestradiol 291016 WHO /PHARM/92.558 Remplace le
Appendice 9 ' N® 167016
Nystatine 191152 WHO /PHARM /92558
Appendice 10
Rifampicine 191151 WHO /PHARM /92.558
Appendice 11
Sulfasalazine 191155 WHO/PHARM /92 558
Appendica 12
Rétinal, acétate (acétate de 791038 WHO/PHARM/92.558 Remplace le
vitamine A) Appendice 13 N*® 686038
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LISTE DES SUBSTANCES CHIMIQUES INTERNATIONALES
DE REFERENCE DISPONIBLES

1993

informations générales

Les substances chimiques internationales de référence sont établies conformément i 'avis du Comité
OMS d'experts des Spécifications relatives aux Préparations pharmaceutiques. Elles sont fournies
principalement pour &tre utilisées dans des épreuves physiques et chimiques ainsi que dans des dosages
décrits dans les spéeifications pour le contréle de la qualité des produits pharmacentignes publiées dans
la Pharmacoepée internationale ou proposées sous forme de projets de monographies.

Le mode d'emploi et les données apalytiques pour I'usage auquel elles sont destinées dans la
spécification correspondante de la Pharmacopée intemationale 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 de 'OMS pour les substances chimiques de référence.

Les substances chimigues internationales de référence peuvent étre utilisées également dans des
épreuves et des dosages qui ne sont pas décrits dans la Pharmacopée intermationale. Cependant, dans ce cas,

il meombe & l'utilisateur ou 4 la Commission de Ja Pharmacopée, ou & toute autre autorité qui a prescrit”

l'utilisation de ces substances, de vérifier qu'elles conviennent 4 'usage qui en est fait.

Ii est en général recommandé de conserver les substances A Pabri de la lumiére et de humidité et
de préférence 4 une ternpérature voisine de +5°C. Lorsque des conditions spéciales de stockage sont
nécessaires, U'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 surveillée
par des examens réguliers et, lorsque cela est nécessaire, les substances détériorées sont remplacées par
de nouveaux lots. Des listes indiquant les numéros de contrdle 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 & :

Centre collaborateur OMS pour les substances chimiques de référence
APOTEKSBOLAGET AB

Centrallaboratoriet

5-10514 STOCKHOLM

(Télex : 115 53 APOBOL §)
(Téléfax : + 46 8 740 60 40)

Les substances chimiques internationales de référence sont exclusivement fournies par paquets
standards contenant la quantité indiquée sur la liste ci-aprés.
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Substance de référence | Conditionnement | Numéro da contréle

Acéclidine, salicylate 100 mg 172048
p-Acétamidobenzalazine 100 mg 290042
Acétazolamide 100 myg 186128
Allopurinol 100 mg 287049
2-Amino-5-nitrothiazole 25 mg 186131
3-Aminopyrazole-4-carboxamide, hémisulfate 100 mg 172050
Amitryptiline, chlorhydrate 100 mg 18110
Amodiaquine, chlorydrate 200 mg 192160
Amphotéricine B 400 mg 191153
Ampiciiine (anhycre) 200 mg 390001
Amplcilling sodique 200 mg 388002
Ampicilllng, trihydrate 200 -mg 274003
Anhydrotétracyciine, chlorhydrate 25 mg 180096
Atropine, sulfate 100 mg 183111
Azathloprine 100 mg 172060
Bacitracine zinc 200 my 192174
Béclométasone, dipropionate 200 myg 182175
Bendazol, chlorhydrate 100 mg 173066
Benzaobarhtitat 100 mg 172051
Behzylamine, sulfate 100 mg 172052
Benzylpénicilline potassique 200 mg 180099
Benzylpéniciliine sodique 200 mg 280047
Béphénium, hydroxynaphtoate 100 mg 183112
Bétaméthasone 100 mg 183113
Bétarnéthasone, valérate 100 mg 190145
Bétanidine, sulfate 100 mg 172053
NN'-bis(2 3-xylyanthranilamide 50 mg 173067
Bupivacaine, chiorhydrate 100 mg 289054
Caféing 100 mg 181102
Carbamazépine 100 mg 189143
Carbénicilline mongsodique 200 mg 383043
Chloramphénicaol 200 mg 486004
Chloramphénicol, palmitate 149 286072
Chioramphénicol, palmitate {forme A) 200 mg 175073
5-Chloro-2-méthylaminobenzophénone 100 mg 172061
2-(4-Chloro-3-sulfamoyibenzoyl)benzoigue, acide 50 mg 181106
Chlorphénamine, hydragénomaléate 100 mg 182109
Chiorpromazine, chlorhydrate 100 mg 178080
Chiortalidona 100 mg 183114
Chlortétracycline, chlorhydrate 200 mg 167138
Cimétidine 100 mg 190150
Clomiféne, citrate 100 my 187136
Clomifdne, citrate (isomére 7) (vair zuclomiféns)
Cloxacllline sodique 200 mg 274005
Colécalciféral (vitamine D) 500 mg 190146
Cortisone, acétate 100 mg 167006
Dapsona 100 mg 183115
Désoxycortone, acétate 100 mg 167007
Dexaméthasone 100 mg 388008
Dexaméthasone, acétate 100 mg 288009
Bexaméthasone - acide phosphorigue 100 mg 192161
Déxaméthasane, phosphate sodique 100 myg 192158
Diazépam 100 mg 172062
Diazoxide 100 mg 181103
Dicloxacilline sodique 200 mg 174071
Dicolinium, iodure 100 mg 172055
Dicoumnarol 100 mg 178077
Diéthylcarbamazine, dihydrogénocitrate 100 mg 181100
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Substance de référence Conditionnement Numéro de cantrile
Digitoxine 100 mg 277010
Digoxine 100 mg SH7011
Dopamine, chlorydrate 100 mg 192159
Emétine, chiorhydrate 100 mg 187134
4-Eplanhydrotétracycline, chlorhydrate 25 mg 288097
4-Epitétracycline, sel d’ammonium 25 mg 180008
Ergocalciférol (vitaming D) 500 mg 1890147
Ergométrine, hydrogénomaléate 50 mg L2772
Ergotamine, tartrate 50 mg 385013
Erythromycine 250 mg 191154
Estradiol, benzoate 100 mg 167014
Estrone 100 my 279015
Etacrynicjue, acide 100 mg 281056
Ethambutol, chlorhydrate 100 my 179081
Ethinylestradiol 100 my 291016
Ethigtérone 100 g 167017
Ethosuximide 100 mg 178088
Etocariide 100 mg 172057
Flucytosine 100 mg 184121
Fluorouracil 100 mg 184122
Fluphénazine, chlorhydrate 100 g 176076
Fluphénszine, décanoate (dichlorhydrate) 100 my 182107
Fluphénazine, énantate (dichlorhydrate) 100 mg 182108
Folique, acide 100 mg Ja8019
3-Formylrifamycine 200 mg 190149
Furosémide 100 mg 171044
Griséofulvine 200 mg 280040
Halopéridol 100 mg 172063
Hydrochlorothiazide 100 mg 179087
Hydrocortisone 100 myg 283020
Hydrocortisone, acétate 100 mg 280021
{-}-3-{4-Hydroxy-3-méthoxyphényl)-2-méthylalanine 25 my 179085
Ibuproféne 100 mg 183117
Imipramine, chlorhydrate 100 mg 172064
Indamétacine 100 mg 178078
o-lodohippurique, acide 100 mg 171045
|soniazide 100 mg 185124
Lanatoside G 100 mg 281022
Lavodopa 100 mg 172065
Lévothyroxine sodique 100 mg 189144
Lidocaing 100 mg 181104
Lidocsine, chlorhydrate 100 mg 181105
Mé&fénamique, acide 100 mg 173068
Métazide 100 mg 172058
Méthaqualone 100 mg 173069
Méthyidopa 100 mg 179084
Méthyitestostérone 100 mg 167023
Maeticilline sodique 200 my 274024
Métranidazole 100 mg 183118
Nafcilline sodique 200 mg 272025
Néostigmine, métlisulfate 100 mg 187135
Nicotinamide 100 mg 179080
Nicatinicgua, acide 100 mg 178091
Niricazole 200 mg 186129
Nirfdazole-chloréthylcarboxamide 25 mg 186130
Noréthistérone 100 mg 186132
Noréthistérone, acétate 100 mg 185123
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Substance de référence Conditionnement Numéro de controle

Nystatine 200 mg 191152
Quabaine . 100 mg 283026
Oxacllline sodique 200 mg .- 38’2027
Qxytétracycline, chiorhydrate 200 mg 189141
Oxytétracycline, dihydrate 200 myg y 189142 .
Papavérine, chlorhydrate 100 mg . 1856127
Phénéticilline potassique 200 mg ‘ 167028
Phénaxyméthylpénicilfine 200mg . 179082
Phenoxyrméthylpénicilline calcique 200 gy 179083
Phénoxyméthylpéniciliine potassique 200 myg 176075
Phénytoine 100 my 179089
Pradnisolone 100 myg 389029
Pradnisolone, acétate 100 mg 288030
Prednisone 100 my 167031
Prednisone, acétate 100 myg 169032
Probénécide 100 mg 192156
Procaine, chiorhydrate 100 mg 183119
Procarbazine, chlarhydrate 100 mg 184120
Progestérone 100 mg 167033
Fropicilline potassique 200 mg 274034
Propranolal, chlorhydrate 100 mg 187139
Propylthiouracile 100 mg 185126
Pyrantsl, embonate 500 mg 182157
Pyridostigmine, bromure 100 mg 182110
Résarpine 100 myg 1686133
Rétinol, acetate (solution) 5 capsules* 791038
Riboflavine 250 my 382035
Rifampicine 200 mg 191151
Rifampleing quinone 200 mg 190148
Sodium, cramoglicate 100 mg 188140

Substances da référence pour le point de fusion
{séria e 13 substances)
Substances de référence individuelles pour le polnt de
fusion
Azobenzéne (69°C)
Vanllitng (83°C)
Benzile (96°C)
Acétanilide (116°C)
Phénacétine (136°C)
Banzanilide (165°C)
Sulfanilamide (166°C)
Sulfapyridine (193°C)
Dicyandiamide (210°C)
Saccharine (229°C)
Caféine (237°C)
Phénalphtaléine (263°C)
Sulfaméthoxazole
Sulfaméthoxypyridazine
Sulfaniamide
Sulfasalazine
Testostérone, proplonate
Tétracycline, chlorhydrate
Thicacétazone
4.4'-Thiodianiline
Thyroxine sodique (voir lévothyroxine sodique)
Tolbutamide

Ne sont plus disponiblas sous forme de sérle

49 192168
4 Iv] 192163
4q 192170
49 1892171
44 192172
4q 192162
4 192163
49 192164
4g 192165
4 q 1921166
49 192167
100 mg 179092
100 mg 178079
100 mg 179094
100 mg 1911556
100 g 167036
200 myg 180095
100 mg 171046 -
50 mg 183116
100 mg 179086

* Par capsule, environ 9 mg dans 250 mg d’huile.

®
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Substance de référence ' GondHionnement Numéro de contrile
Tolnaftate 100 mg 176074
Triméthadione 200 my 185125
Triméthaprime 100 mg 179083
Triméthylguanidine, sulfate - 100 mg 172059
Tubocurarine, chlorure : 100 mg 170037
Vitamine A, acétate (sclution) (voir rétinal, acétate) .

Warfarine ‘ 100 mg 168041
Zuclomiiéne 80 mg 187137
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ESSAIS DE STABILITE.

La stabilité des substances chimiques internationales de référence pendant leur stockage est surveillée
par un réexamen périodique des substances détenues par le Centre. Les résultats. obtenus pour les
substances réexaminées en 1991 sont résumés ci-aprés. A titre comparatif, on a aussi indiqué les résultats
obtenus lors des réexamens précédents. Les substances ont été conservées dans des récipients étanches 4
+5°C et sous une humidité relative d’environ 30 %. Dans les tableaux, on a adopté les abréviations
suivantes :

DsC Calorimétrie différentielle

DTA Analyse thermique différentielle

HPLC Chromatographie liquide 4 haute performance

IR Spectrophotométrie infrarouge

KF Méthode de Karl Fischer pour la détermination de la teneur en ean

LOD Perte 2 la dessiccation

TLC Chromatographie en couche mince

PSA Analyse de solubilité par phases

TGA Analyse thermogravimétrique
La valeur estimée des impuretés solides totales, obtenue par HPLC et TLC, est exprimée en aire %, 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 caiculées par rapport 4 la substance desséchée ou anhydre, sauf indication

contraire.

Pour plus de détails sur les méthodes d’analyse utilisées, on peut g’adresser au Centre.
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Ampicilline frihydrate, N° de contréle 274003
Premier rapport d’analyse : WHO/PHARM/75:485, appéndice 6
Année d’'axamen
1974 | - 1978 1981 1982 1884 1989 1992
KF, % 13,9 - 13,9 13,5 13,3 -
TGA, % - - - - - 13,9 13,8
HPLC, % - 0,3 0,6 0,3 0.9 0.3 0,3
Titrage, % (mercurimétricue) - - - - 98,6 - o546
Produits de dégradation, %
{mercurimétrique) - - - - 0,9 - 0,7
Titrage, % (pénicillinage) 88,5 - 89,0 - -
Titrage PSA, % 1,0 - . - - -
pH, solution 4 0,25 % 51 - 51 8.1 8.1 - -

Chloramphénicol, N* de conitrile 486004

Premier rapport d’analyse : WHO/PHARM/87.532, appendice 8

Année d’examen

1986 1992
IR conforme -
TLC, % 0,2 -
HPLC, % 0.2 0,3
TGA, % - <01
LOD, % 0,05 -
Titrage, % (spectraphotométrigue) 99,8 100,0
DTA, % 0,2 -

D&C, %

0,3
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Chloramphénicol palmitate, N° de contréle 286072

Premier rapport d’analyse : WHO/PHARM/87.532, appendice 9

Annéa d'axamen

1986 1882
IR conforme conforme
TLG 2 taches secondaires -
HPLC, % 3.1 31
TGA, % o1 <0,1
KF, % 0,2 =0,1 .
LOD, % <0,1 -
Titrage, % (spectrophotométrigue) 100,2 100,0
DTA, % 27 ]
DSGC, % 27 2,2

Chloramphénicol, palmitate (forme A), N° de contrile 175073
Premier rapport d'analyse : WHO/PHARM/75.485, appendice 10
Année d'examen

1974 1992
iR conforme conforme
TLC 2 taches secondaires -
HPLG, % anviron 2
TGA, % <{,1
KF, % <01
LOD, % 0,26 -
Titrage, % (titrimétrique) 1009 -
Titrage, % (spectrophotométrigue) 100,0
DsC, % 0.6 0.7
PSA, % atviron 0,5 -
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Cortisone acétate, N° de contrdle 167006
Premier rapport d'analyse : WHO/PHARM/67.441, appendice 1
Année d’examen
1966 1975 1984 1992
IR canforme - - -
TLC 3 taches 2 taches 3 taches -
secondaires secondaires secondaires
HPLE, % - - 0,3 0.3
TGA, % - - - 0,1
KF, % - - - 0.2
LOD, % <0,1 0,2 - -
Digitoxine, N° de contrile 277010
Premier rapport d'analyse : WHO/PHARM/78.494, appendice 7
Année d'examen
1877 1887 1982
iR conforme - -
TLC, % 0.2 =0,1 0,3
HPLC, % =01 oA 05
TGA, % - - 0.6
LOD, % 0,6 0,6 -
Titrage, % {(spectrophotométricgue) 99,7 100,7 100,7
Digoxine, N° de contrdle 587011
Premier rapport d'analyse : WHO/PHARM/88.537, appendice 10
Année d'examen
1987 1992
IR confortne -
TLC, % 3 taches secondaires 3 taches secondalres
HPLG, % 1.4 1.4
TGA, % 0,15 0,13
KF, % 0,16 -
Titrage, % {(spectraphotométrigue) 09,7 98,8
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4-Epitétracycline (sel d’ammonium), N° de contrile 180098

Premier rapport d’analyse : WHO/PHARM/81.508, appendice 9

Année d’examen

1980 1985

1992

conforme -

TLC

2 taches secondaires -

HPLC, %

0,7 0,4

0.4

TGA, %

environ 4

KF, %

- 39

4,0

LOD, %

0,15 -

a

Fluorounracil, N° de contrjle 184122

Premier rapport d’analyse : WHO/PHARM/85.517, appendice §

Année d'examen

1984

10992

IR

conforme

TLC

0 tache secondaire

HPLC, %

a,03

0,04

TGA, %

=0,1 %

LOD, %

=0,1

Titrage, % (titrimétriqua)

100,9

Forosémide, N° de contrble 171044

Premier rapport d’analyse : WHO/PHARM/71.464, appendice 6

Année dexamen

1971

197¢ 1985

1992

IR

conforme

- conforme

TLC

0 tache
secondaira

0 tache
secondaire

1 tache
secondaire

HPLC, %

0,03

TGA, %

1

LOD, %

01

=0,1 0,2

Titrage, % (titrimétrigue)

99,4

1001 -

PSA, %

={,5
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(-)-3-(4-Hydroxy-3-méthoxyphényl)-2-méthylalanine, N°* de contrile 179085
Premier rapport d’analyse : WHO/PHARM/80.504, appendice 9
) Annés d’examen
1879 1992
IR conforme -
TLE, % 1 tache secondaire 1 tache secondaira
TGA, % - 76
KF, % 7.1 -
Titrage, % (titimétrique) 88,7 -

m Méthyldopa, N° de contrile 179084

Premier rapport d’analyse : WHO/PHARM/%0.504, appendice 10

Année d'examen

1979 1984 1992
IR canforme - -
TLE, % 02 1 tache secondaira 0,1
HPLC, % =0,2 0,2 0,1
TGA, % - - 11,7
KF, % 11,5 11,6 -
Titrage, % (titrimétricque) 99,7 - -

Phénytoine, N° de contrile 1790890
@ Premier rapport d’apalyse : WHO/PHARM/80.504, appendice 13
Année d’examen

18979 1985 1992
IR conforme -
HPLC, % 0,02 - 0,02
TGA, % - - 0.1
KF, % - - oA
LOD, % =01 0,2 -
Titrage, % (trimétrigue) 100,1 - -
DTA, % 0,2 0,3 -
D5C, % - - <01
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SUBSTANCES CHIMIQUES INTERNATIONALES DE REFERENCE

LISTE PREVISIONNELLE POUR 1993

Les substances chimiques internationales de référence ci-aprés sont nécessaires pour accompagner
les spécifications qui fipurent dans Ia troisiéme édition de la Pharmacopée internationale : '

Volume 3

Calcium, folinate (*)
Doxorubicine, chiorhydrate
Fludrocortisone, acétate
Gentamicine, sulfate (*)
Hydrocortisone sodique, succinate
(-)-3-(4-Hydroxy-3-méthoxyphényl)-
2-hydrazino-2-méthylalanine (*)
(impureté de la carbidopa)
Lévonorgesirel
Liothyronine
(impureté de la lévothyroxine
sodique)
Lopéramide, chlorhydrate (*)
Méthotrexate

Néamine (*)

(impureté du sulfate de néomycine)
Néomycine B, sulfate (*)

(impureté du sulfate de néomycine)
Nifurtimox

- Noroxymorphone, chlorhydrate (*)

(impureté du chlorhydrate de naloxone)
Paromomycine, sulfate
Praziquante]
Prednisclone sodique, phosphate
Spectinomycine, chlorhydrate (*)
Sulfacétamide
Testostérone, énantate
Vincristine, sulfate (*)

(*) Indique que des travaux sont en cours au Centre sur cottc sabstance,
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APPENDIX 7

AMODIAQUINE HYDROCHLORIDE
Cohtrol No 182160

- Analytical Report

INTENDED USE

The monograph for Amodiaquine hydrochloride in the International Pharmacopoeia 3rd Ed.
Vol 2 requires a reference substance for amodiaguine hydrochlotide to be used in the infrared spectro-
photometric identity test. Further the monograph for Amodiaquine in volume 3 requires a referance
substance for amodiaguine hydrochloride to be used in the infrared spectrophotormetric and in the thin-
layer chromatographic tests for identity, as well as in the spectrophotometric assay.

MATERIAL

About 100 g of the sample (manufacturers lot no 18381 R) were received at the WHO Centre in
October 1989. The material is being stored in tightly closed containers at + 5 °C, protected from light.

This reference substance has been evaluated in collaboration between the WHO Centre in Stockholm
and the National Biological Standards Laboratory, Canberra, Australia. Resuits reporied by the NSBL

are indicated with an asterisk (*).

ANALYTICAL DATA

Description: A yellow, crystalline powder.

EVIDENCE OF CHEMICAL STRUCTURE
Infrar rum

An infrared spectrum of amodiaquine hydrochloride is given in Figure 1 {Control No 182160). The
spectrum is concordant with the spectra of the USP reference standard Lot G and the BP CRS Lot

1585.
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Figure 1. IR-spectrum of 1.25 mg of amodiaquine hydrochlonide Control No 192160 in 300 mg KBr

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

The spectrum obtained from the free base of amodiaquine hydrochloride is given in Figure 2. The
spectrum is concerdant with the spectrum of amodiaquine published in AOAC (1972). The base was
prepared by dissolving 20 mg of amodiaqguine hydrochloride, ICRS in 10 ml of water in & separator.

1 mi of ammonium hydroxide was added, and extraction with 25 mi of chloroform was performed.

The chiproform extract was evaporated and dried at 105 °C.

W1921608.5P H
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Figure 2. IR-spectrum of 2 mg of amodiaquine base in 300 mg KBr recorded against a KBr disc.
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(")infrared spectrum
An infrared spectrum of the material, using ATR (attenuated total reflexion) was recorded on a Perkin-

Eimer 683 Infrared Spectrophotometer. The spactrum was concordarit with the spectrum obtained from
the current TGAL reference spectrum.

UV-spectrum

A UV-spectrum in 0.1 M HC! is given in Figure 3.
A max in 0.1 M HClis 223 nm and 342 nm.
A (1%, 1 cm) = 410 at 342 nm (n= 6, RSD= 0.2%)

The result is calculated on the anhydrous substance.
The USP reference standard Lot G has an A-value of 411 at 342 nm and BP CRS Lot 1585 has an A-

value of 410 at 342 nm.

« ABS

1.0000 - E
=
Ly
o
o
0.5000 -
0.0000 v . . , .
250.00 350.00 450.00

MM

—— Amodiagquine HC1 2

Figure 3.UV-spectrum of amodiaquine hydrochloride Control No 192160 15.2 pey/mi in 0.1M HCI
{MUNV- rLm
A UV-spectrum in 0.1 M HCI was recorded.

UV-maxima wera observed at 201 nm, 223 nm, 237 nm and 342 nm,
A (1%, 1 cm) = 407 at 342 nm (n= 2). The result is calculated on the anhydrous substance.
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()Mass spectrometry

Examined as amodiaquine base using electron ionisation (El).The mass spectrum was concordant
with a reference spectrum of amodiaquine (Wiley reference speciral data base).

ASSAY

Spectrophotometric assay; 99.9% when determined against the BP CRS lot 1585 according to the
method described above under UV-spectrum. The BP CRS was found to be the purer substance when
examined by chrematographic methods,

(*)Titrimetric assay: 100.7% when determined by non-agueous titration according to BP 1988.

Thermoqravimetric analysis: When heating the substance to 150 °C a loss of weight of 7.9% was
abgerved.

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

Heating rate: 2 °C

Melting point: about 150 °C

("\Water content: 8.2% (n= 5) RSD= 0.8% when determined by Karl Fischer titration.
Water: 8.0% (n= 2) determined by Karl Fischer titration.

PURITY

Thin-layer.chromatography

The total amount of impurities was estimated to about 0.6 %.

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

Thin-layer: Silica gel 60 F-254 and Silica gel 60 HPTLC (Merck)
Eluent : Chloroform saturated with ammonia : dehydrated ethanol (99%) (90:10)
Sample: 150 ug of amodiaguine hydrochloride were applied.

The sample was dissolved in chioroform.

Visualization:  Evaluation under UV-light of 254 nm and scanning by densitometry at 254 nm,
228 nm and 340 nm with a Dasaga CD 60 Scanner,

Three secondary spots were detected visually at 254 nm. When evaluated by densitometry four
secondary spots were detected. The total amount was estimated to about 0.6% at 228 nm and 254 nm.

The detection limit of the system was about 0.2 ug (0.15%) at 254 nm.

Rf (amodiaquine hydrochlotide) = 0.65. One of the impurities was identified as 4-(7-chloro-4-quinolyi-
aming)phenol hydrochloride with Rt= 0.3.

In the USP reference standard Lot G about 1% impurities were detected. The amount of impurities
found in BP CRS lot 1585 was 0.2%. ‘
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(*)Thin-laver chromatography

The total amount of impurities was estimated to less than 0.5%.
The following thin-layer chromatographic system used was according 10 BP 88 and USP XXIl.

Thin-layer: Silica gel G
Eluent : Chloroform:butane-.?-ona:digth.ylamine {50:40:10}
Sample: 200 ug of amodiaquine hydrochloride were applied. |

Visualization:  Evaluation under UV-light of 254 nm.

The principal spot was observed at Rf= 0.55. One impurity was observed at Rf= 0.09 and it was
estimated to be less than 0.5%. '

High performance liguid chromatography

The total amount of impurities was estimated by peak area measurement to about 0.3%.
A chromatogram is shown in Figure 4.
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Siqure 4. Chromatogram of amodiaquine hydrochloride Control No 192160 monitored at 344 nm
and 224 nm.

The following conditions were used:

Ejuent: Acetonitrile:water containing 1% triethylamine and pH adjusted to 2.8 with phosphoric acid.
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The following gradient was used : Jime (minutes) % Acetonitrile .%_Bgﬂaml:
0 15 .
25 ‘ 30 70
27 20 70
28 15 85

Column: RP-18, 5 um (Browniee Labs)

Detector:  Varian Polychrom operated at 3;44 nm and 224 nm.
Pump: Waters 600 operated at a flow rate of 1.0 mb/min.
Integrator: PeakPro (Beckman)

Sample: 1 mg/ml dissclved in the eluent.
20 ul corresponding to 20 ug were injected.

When monitored at 344 nm and 228 nm 0.3% impurities wers found. The main ?mpurity:‘elqting at
about 21 minutes was identified as 4-(7-chloro-4-quinolylamino)phenot hydrochioride and estimated
to be 0.23%. :

The detection limit for amodiaquine hydrochloride was 0.0002 pg injected (0.001%]).

The USP reference standard lot G was also investigated. It was shown to contain about 0.6%
impurities. The BPCRS ot 1585 contained only 0.1% impurities. -

(*)Hi r liquid chrom

The total amount of impurities was estimated by peak area measurement to about 0.4%. .
One impurity eluting after the main peak was detected. Its UV-spectrum was similar to that of amodia-

quine, with maximum at 222 nm,

The following conditions were used:

Eluent:  Acetonitrile:0.05 M KHzPOs (15:85)

Column:  Spherisorb 5C8 (Phenomenex)

Detector:  Dicde array {LKB 2140) monitored at 222 nm.

Flow rate: 2ml/min |

The chromatographic system was also evaluated with a Varian 8065 Polychrom detector. The first
chromatographic system described above was used. UV-maxima for amodiaquine hydrochloride and
three impurities were found at 224 nm and 344 nm when recorded in the eluent. Both wavelengths can

be used for purity determinations, due to higher sensitivity, 224 nm is the first choice.

DATA GIVEN BY THE MANUFACTURER

dentification: Conforms with specified tests
Water: 8.3%

Qe
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Assay: 99.61% amodiaquing hydrochloride on the anhydrous basis, determined with spectro-
photometric method, according to USP.
Pirity: < 0.3% 4-hydroxy-7- chloroquinoline

< 0.2% 4-(7-chioro-4-quinolylaming)phenal
4,7-dichloroquingling not found
4,5-dichloroquinoline not found

Diethylaminomethyi-4-aminophenol:0.004%

Heavy metals:< 10 ppm S

iron: 4 ppm

pH in 2% solution in water: 4.1

Chromatographic purity: conforms with USP method.

STABILITY
No special stability studies were performed as this substance was found to be resistant to

degradation in dry state under the conditions described in WHO/PHARM/86.529. Regular re-examina-
tions of the ICRS will be performed.

‘

Amodiaquine hydrochlorids, Control No 192160, can be considered suitable as International
Chemical Reference Substance for the intended purpose. When caleulating resuits of assays
according to the monograph the content of CapH20CIN3O (amodiaquine hydrochioride) is taken to be

99.9% calculated with reference to the anhydrous substance (corresponding to 91.9% when
calculated on an "as is" basis),
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BAGITRAGIN ZINC

Control No 192174

Analytical Report

INTENDED USE

The monographs for Bacitracin and Bacitracin zinc in the International Pharmacopoeia 3rd Ed.
Vol 3 require a reference substance for bacitracin zinc 1o be used in the thin-layer chromatographic
identity tests.

MATEHIAL

About 334 g of the sample (manufacturers batch no 9332-P887) were received at the WHO
Centre in October 1987. The material is being stored in tightly closed containers at + 5 °C, protected
from light. '

ANALYTICAL DATA

Composition: Bacitracin zine is a mixture of substances produced by the Iichenifanm‘s‘group of Bacifius
subtilis. The main component is bacitracin A.

Description: Whita to pale brownish yellow powder.

infrared spectrum

An infrared spectrum is given in Figure 1 (Control No 192174). The spectrum is concordant with the
spectrum obtained from the spactra of the USP reference standard fot L and the 2nd International
Biological Standard.
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Figure 1.  IR-spectrum of 1.4 mg of bacitracin zinc Control No 192174 in 300 mg KBr recorded

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

100.0
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A UV-spectrum in water is given in Figure 2.
A max in water is 254 nm.
A (1%, 1cm) = 29.3 (n=5, RSD= 1.4%)

ABS
1.0000 -

¢ .5000 1

0.0000 T T T T Y Y T T T "
200.00 220.00 240.00 260.00 280.00 300.00

NM
Figure 2. UV-spectrum of bacitracin zinc Control No 192174 (2156 ug/ mi).

The USP reference standard Lot L has an A-value of 28.1 and the 2nd International Biological
Standard has an A-value of 31 when measured at 254 nm. The USP reference substance differed
from the two others by giving an opalescent solution, possibly due to some insoluble impurities or just
a result of the low solubility of bacitracin zine in water.

M All resuits are calculated on the dried substances.
Zing: 4.9% determined by titration with EDTA.
irn-i i
The following thin-layer chromatographic system according to EP 2nd Ed. was used.
in addition 1o the main spot five additional spots were observed. The same result was observed for
USP reference standard lot L and the 2nd International Biological Standard.
Thin-layer:  Silica gel 60 F-254 (Merck).
Eluent: Water:phenol (25:75). The phenol used was phenol liquefied 90%, Fisher.

Sample: 100 pg of were applied. 5 mg of the substance was dissolved in a mixture of 0.5 ml of
hydrochloric acid and 0.5 ml of water. It was heated in a sealed tube at 135 °C for five
hours and evaporated to dryness on a waterbath. After application of sample spots, the
plate was left for 12 hours in the vapour of the eluent, without having contact with the

gluent.
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Visualization: The plate was dried at 105 °C and sprayed with ninhydrin soiution. Finally it was
scanned at 510 nm. , L

The result is given in Figure 3.

ICRS Usp 2nd
192174 Lot L Int.Biol.

O
)
A
100 pg

Figure 3. Thin-layer chromatogram showing the zones obtained for bacitracin zinc Control No
192174, USP lot L and the 2nd International Biological Standard.

ASSAY

Micropiological assay: 62 IU/mg. The 2nd Int. Biol. Stand. with a declared content of 74 IU/mg was
used as standard. ‘

Thermogravimetric analysis: When the substance Was heated to 200 °C a loss of weight of 4.1% (n= 5)
was observed.

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

Heating rate: 10 °C

Melting temperature: about 245 °C (decomposition)

Water: 2.7% determined by Karl Fischer titration.
PURITY |
Bacitracin F and related substances: Ratio 0.1. Determined according to Ph, Int. by UV-spectrophoto-

metry. The ratio between the absorbance at 290/252 nm must not exceed 0.15.
For the USP reference standard lot L, a ratio of 0.14 was obtained.

Thin-layer chromatoaraphy

The following thin-layer chromatographic system according to Ph. int. Ed. 3 was used.

In addition to the main spot four additional spots were observed. The same result and the same Rf-
values for the main spots were observed for USP reference standard Iot L and for the 2nd Intemational
Biological Standard. It is recommended that the liquid chromatographic method given below should
be usad to obtain a more selective purity method.
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Thin-layer:  Silica gel 60 F-254 (Merck).
Eluent: Butanol:water:pyridine:glacial acetic acid:ethanol 85% (60:10:6:15:5)
Sample: 100 pg were applied. The sample was dissolved in a solution containing EDTA (10g4).

Visualization: The plate was dried at 110 °C for ten minutes and sprayed with ninhydrin solution.
Finally it was scanned at 410 nm where the sensitivity was greater than at 510 nm.

Rf (bacitracin) = 0.2

High performance liquid chromatoaraphy

The total amount of bacitracin A in the bacitracin complex was found to be about 50% when
chromatographed at 210 nm, and estimated by peak area measurement. '

A chromatogram is shown in Figure 4. Thirteen further peaks were detected, indicating the complexity
of this substance, five of these peaks are present in large amounts, i.e. 3-15%.
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Figure 4. Chromatogram of bacitracin zinc, Control No 192174 chromatographed at 210 nm
with eluent 1.

The 2nd International Biological Standard (1964) was also investigated it contained about 70%
bacitracin A. The USP reference standard lot L contained about 55% of bacitracin A.

To estimate the potential degradation product bacitracin F, which is more strongly bound to the
column, an eluent containing more methanol was used. About 1% of bacitracin F or F related
substances were found in the proposed ICRS, compared o 1.6% in the USP lot L and 1.4% in the 2nd
Biological standard. A chromatogram of ICRS 192174 is shown in Figure 5.
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Figure 5. Chromatogram of bacitracin zinc, Control No 192174 chromatographed at 210 nm
with eluent 2.

The following conditions were used:

Eluent 1: Methanol /sodium phosphate buffer pH 2.0 (51/49) for determination of related substances
Eluent 2: Methanol /sodium phosphate buffer pH 2.0 (59/41) for determination of bacitracin F and F

related substances.
Column:  Vydac C18 TP 54 (pore size 300 A, C18 -column)
Detector:  Varian UV 200 operated at 210nm (and 254 nm)

Pump: Varian 5500 operated at a fiow rate of 1 ml/min

Integrator: PeakPro (Beckman)

Sampie: 1 mg/ml, first dissoived in the buffer of the eluent followed by addition of methanol. 20 pi of
the sample was injected. .

The chromatographic system was also evaluated with a Varian 9065 Polychrom detector. The same
chromatographic systems as described above were used. UV-maxima for bacitracin A were found to
be at 195 nm and 249 nm. The spectra of the most significant impurities observed when using eluent 1
showed the same UV-maxima. With the exception of the first peak eiuting at about 3 minutes (cf Fig. 4)
which showed a slightly different spectrum with maxima at 195 nm, 263 nm and 344 nm. The UV-
spectrum for bacitracin A in eluent 1 is given in Figure 6.
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Figure 6. UV-spectrum for bacitracin A in eluent 1.
An attempt was also made to try to identify bacitracin F and its related substances. A spectrum, which
is given in Figure 7, was taken for the peak indicated as bacitracin F (cf Fig. ). it exhibits a different UV-
spectrum with 2 maximum at 292 nm.
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Figure 7. UV-spectrum for bacitracin F (or to F related substances)} in eluent 2.
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DATA GIVEN BY COLLABORATING LABORATORIES

EPCRS Batch 1 Resuits from 1987.

Microbiological assay: 63.1 IU/mg {(collaborative study)
TLC: identity complies

Bacitracin F and reiated substances: Compiies 0.105
Zn: 4.9%

LOD: 0.6%

DRATA GIVEN BY THE MANUFACTURER

Vaiues reported 1984

Bacitracin F and related substances: 0.09
Zn: 4.8% by AAS

LOD: 3.0%

Assay: 69.2 IU/mg

KF: 2.8%

STABILITY

Stability in dry state:
Bacitracin zinc was exposed to air at different relative humldltles at room temperature (about 20 °C) for

a period of 8 weeks as described in WHO/PHARM/82.509. Bacitracin zinc is hygroscopic. After orie
month it had gained between 1.6% to 20% in weight, whan stored at .11% RH to 98% RH. The gain in
weight may have occured already after a few days.

The samples were analyzed by the liquid chromatographic mathod described above. No signs of
degradation were observed in any of the samples.

Stability in solution:

According to Florey Volume 9, Bacitracin F is a degradation product of baeitracin. To identify the
ratention time of bacitracin F in the liquid chromatographic system used a sample of the proposed
ICRS was "stressed” in a buffer solution of pH 11 and stored at 60 °C for at least 24 hours. The main
degradation product which elutes at about 24 minutes (Figure 5) accounts for about 7% of the
composition after 24 hours. The spectrum of the peak recorded by the diode array detector exhibited a
spectrum different to that of bacitracin A, with an absorbance maximum at 292 nm. This indicates that

the degradation product is bacitracin F or a related substance.

CONGLUSION

Bacitracin zinc, Controt No 192174, can be considered suitable as International Chemical
Refarence Substance for the intended purpose.
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BECLOMETASONE DIPROPIONATE
ControkNo 192175~~~ oo
Analyﬁcal ‘Hep'ort o I
INTENDED USE

The monograph for Beclometasone dipropionate in the international Pharmacopoeia 3rd Ed.
Vol 3 requires a reference substance for beclometasone dipropionate to be used in the infrared
spectrophotometric and thin-layer chromatographic tests for identity as well as in the spectrophoto-

metric assay.

MATERIAL

About 20 g of the sample {manufacturers batch no 89/26, EFCRS Lot 1) were received at the
WHO Centre in October 1990. The material is being stored in tightly closed containers at + 5 °C,
protected from light.

ANALYTICAL DATA

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

An infrared spectrum is given in Figure 1 (Control No 192175), The spectrum is concordant with the
spectrum of the USP reference standard Lot H,
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Figure 1.  IR-spectrum of 1.45 mg of beclometasone dipropionate Control No 1921 75 in 300 mg KBr
recorded against a KBr disc.
Instrument: Perkin-Eimer 1600 FTIR.
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UY-spectum -
A UV-spectrum in methanoi was recorded. A maximum was found at 239 nm.
A (1%, 1 cm) = 297 determined at 239 nm (n= 6 RSD= 0.4%).

The result is calculated with reference o the dried substance.
The A-value for the USP reference standard lot H was found to be 296.

ABS

—— CURRENT

Figure 2.UV-spectrum of beclometasone dipropionate Control No 192175 18 ug/ml in methanol.

ASSAY

Spectrophotometric assay: 99.8% (n= 7, RED= 1.3%) calculated with reference to the dried substance.
The USP reference standard lot H was used as standard and regarded as 100%. The determination is
done by the blue tetrazolium method according to Ph. Inf. 3rd Ed. Voi 3.

Thermogravimetric analysis: When the substance was heated to 105 °C a loss of 0.3% of weight was
observed. ‘

Instrument: Perkin Elmer TGA 7 Thermogravimetric analyzer.
Sample weight: img

Heating rate: 5 °C/min

Decomposition temperature:  about 210 °C
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Six secondary spots were found in UV-light by scanning. . _
The following thin-layer chromatographic system was used according to the international Pharmaco-

poeia 3rd Edition Vol. 3 page 39 under test for related substances.

Thin-layer:
Eluent:

Sample:

Visualization:

Silica gel 80, F-254 (Merck).
Dichloroethane:Msthanol:Water (95:5:0.2)

100 ug of beclometasone dipropionhate were applied.
The sample was dissoived in chloroform:methanol (3:1).

UV-light of 254 nm, evaluation by densitometry at 238 nm and spraying with blue
tetrazolium/ethanol TS followed by heating to 105 °C and examination in day-fight. Four
secondary spots were found in UV-light at 254 nm, when scanned at 238 nm two further
spots were observed giving a total number of six spots. After spraying 4 spots were
detected.

Rf {beciometasone dipropionate} = 0.25
Rf (beclometasone 17-propionate) = 0.08
Rf {baclometasone 21-propionate) = 0.12

Beclometasone dipropionate USP lot H was also tested, and two secondary spots were found. In
BPCRS 1637 five secondary spots were found.

System 2:

The following thin-layer chromatographic system was used according to the the European Pharma-
copoeia 2nd Edition page 654 under identification.

Thin-layer:
Eluent:

Sampie:

Visualization:

Silica gel 60, F-254 (Merck).
Dichloromethane:Ether:Methanol:Water (77:15:8 :11.2 )

100 ug of beclometasone dipropionate were applied.
The sample was dissolved in chioroform:methanol (9:1).

UV-light of 254 nm, evaluation by densitometry at 239 nm and spraying with blue
tetrazotium/ethanol TS followed by heating to 105 °C and examination in day-light. One
secondary spot was found in UV-light at 254 nm, when scanned at 239 nm two further
spots were observed giving a total number of three spots. The total amount was
estimated to 0.3%. After spraying three spots were detected. For purity determinations
system 1 is preferred since it gives better separation. However liquid chromatography is
superior for purity determinations.

Rf (peclometasone dipropionate) = 0.6
Rf (beclometasone 17-propionate) = 0.3
Rf (beciometasone 21-propionate) = 0.5
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Beclometasone dipropionate USP lot H was also tested, and about 0.1% impurities were found. In
BPCRS 1637 about 0.2% impurities were found.

High pert liquid ot ’

The total amount of impurities was estimated by peak area measurement to be about 1.5%. Six
extra peaks were observed. None of them corresponded to beclometasone 17- or 21-propionate

which eluted at 18.2 and 16.1 minutes respectively.

A chromatogram is shown in Figure 3.
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Figure 3. Chromatogram of beclometasone dipropionate, Control No 192175,

The following conditions were useqd:

Eluent:
Column:
Detector:
Pump:
Integrator:

Sample:

Hexane:Dichloromethane:Methanol:Water (70.3:23.3:6.3:0.1)
Spherisorb 55W, silica.

Varian 8065 Polychrom detactor, operated at 239 nm.
Watears 600 oparated at a flow rate of 1ml /min.

PeakPro (Beckman)

1 mg/ml dissolved in the eluent.
20 pl corresponding to 20 pg were injected.

—
23 24

Minutes
93/01/413
vial: 0
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The detection limit for beclometasone dipropionate was about 0.002 pg (0.01%).
A comparison was also made with USP RS lot G which contained about 0.2% impurities and BPCRS

1637 which contained about 1.5% impurities.
igde-arr

The chromatographic system described above was also evaluated with a Varian 9065 Polychrom
detector. UV-maxima in the eluent were recorded for beclometasone dipropionate and for 4 extra
paaks. All UV-maxima were found to be 234-239 nm. This indicates that 239 nm is a suitable detection
wavelength for the determination of impurities in beciometasone dipropionate. The maijor tmpurity
eluting at about 5.6 minutes showed a differant UV-spectrum with a second maximum at about

280 nm.
DATA GIVEN BY THE MANUFACTLURER

Values reported in 1990.
Specific absorbance 1%, 1 cm at 238 nm 295

Absorbance ratio 238/263 nm 2.36
Related foreign steroids complies
LOD 0.16%
Melting point 211 °C
Suliated ash nil
Specific optical rotation at 25 °C +92°
Assay, HPLC, % wiw 99

DATA GIVEN BY COLLABORATING LABORATORIES

The results were reported 1990,

EPCRS

IR: complies with BP standard

TLC: identity complies

Colour reaction: complies

Specific absorbance: 280

HPLC related substances: 0.56% -1.4%

LOD: 0.27%

Optical rotation: + $1.4°

Assay spectrophotometric: 98.3%,102.0%, 98,8% (BPCRS as standard)

DSGC; 212.9 °C melting point, uncorrected
PSA: 1.7% (decomposition 7)

STABILITY

No special stability studies were performed as this substance was found to be resistant to de-
gradation in a dry state under conditions described in WHO/PHARM/86.529. Regular re-examinations

of the ICRS will be performed.

CONCLUSION

_ Beclometasone dipropionate, Control No 192175, can be considered suitable as international
Chemical Reference Substance for the intended purpose. When calculating resuits of assays
according to the monograph the content of CpgH37CI07 (beclometasone dipropionate) is taken to be
99.8% calculated with reference to the dried substance (corresponding to 99.5% when calculated on

an " as is" basis).
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APPENDIX 10
DEXAMETHASONE PHOSPHORIC ACID
Control No 192161
Analytical Report
INTENDED USE

The monograph for Dexamethasone sodium phosphate in the International Pharmacoposia 3rd
Ed. Vol 3 requires a reference substance for dexamethasone sodium phosphate to be used in the thin-
layer chromatographic tast for identity. Dexamethasone sodium phosphate is a very hygroscopic
substance. Therefore, it is recommended that if a reference substance is required, for exampie for
assay purposes, rather to use dexamethasone phosphoric acid ICRS, which is less hygroscopic and
easier to handla.

MATERIAL

About 5 g of the sample (manufacturers batch no L-579, 423-0005023) were recsived at the
WHO Centre in March 1993. The material is being stored in tightly closed containers at + 5 °C,
protected from light. '

ANALYTICAL DATA

Description: A white, crystalline powder.

EVIDENGE OF CHEMICAL STRUCTURE
Infrared spectrum

An infrared spectrum is given in Figure 1 (Control No 192161). The spectrum is concordant with the
spectrum obtained with the USP reference standard dexamethasone phosphate acid Lot | and with a
test sample of another batch of dexamethasone phosphoric acid from the same manufacturer that
supplied the ICRS.
L —— X161 i

0.0

~ ! ‘
]

\ \ﬂ JARIY 4 nMnN“

- AV T LT
TV T
) | j R

g B0 X0 B g B0 B0 M0 LN 00 00 80 ap
O+
Figure 1. IR-spectrum of 1.4 mg of dexamethasone phosphoric acid Control No 192161 in 300 mg

KBr recorded against a KBr disc.
Instrument; Perkin-Eimer 1600 FTIR.
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The spectra of dexamethasone sodium phosphate, dexamethasone: phosphoric acid and dexametha-
sone, respectively, differ significantly for example at 1000 cm-1 and 1100cm-1. Thus IR is preferred to
TLC, since TLC cannot distinguish between the dexamethasone .sodium phosphate and dexametha-

sone phosphoric acid.
UV-gpectrum
The UV-spectrum was recorded in water. A maximum was found at 242 nm,

A (1%, 1 cm) = 338 (n= 5, RSD= 0.5%) determined at 242 nm.
The result is calculated with reference to the anhydrous substance.
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Figure 2. UV-spectrum of dexamethasone phosphoric acid Control No 1 92161 17.8 ug/ml in water.

ASGAY

Spectrophotometric agsay: 100.2% calculated with reference to the anhydrous substance when
determined in water against the USP reference standard for dexamethasone phosphate acid Lot |
which was regarded as 100%.

Thermogravimetric analysis: When the substance was heated to 130 °C a loss of about 1% of weignt
was observed.

Instrument: Perkin Elmer TGA 7 Thermogravimetric analyzer.
Sampie weight: 1.4 mg

Heating rate: 2 *C/min

Decompaosition temperature: about 180 °C
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Loss on drving; 1.0% (105 °C, in vacuo for 2 hours)
Ethanol: - 0.1% determined by gas chmmafog:aphy.

Water: 0.7% determined by Karl Fischer titration.

PURITY

Thin-laver chromatography
System 1;

The totat amount of impurities was estimated to be approximately 0.1%. .
The thin-layer chromatographic system used was according to the International Pharmacopoeia 3rd

Edition Vol. 3 page 92 under identity test.
Thin-layer:  Silica gel F-254 (Merck)
Eluent: 1-Butanol:acetic anhydride:water (3:1:1)

Sample: 100 pg of dexamethasone phosphotic acid were applied.
The sample was dissolved in methanoi.

Visualization: Spraying with 10% sulphuric acid/ethanol and visualization with ultraviolet light at
365 nm.

One secondary spot was cbserved close to the starting point both visually at 254 nm and at 365 nm
after spraying. No spot corresponding to dexamethasaone was observed. it was oonfirmeg:l py densito-
metry, at 240 nm and 365 nm. The estimated amount of the impurity was at the detection limit (0.1%].

Rf (dexamethasone sodium phosphate) = 0.5
Rf (dexamethasone phosphoric acid) = 0.5
At (dexamethasone) = 0.7

System 2:

The thin-layer chromatographic system used, described in the international Pharmacopoeia 3rd
Edition Vol. 3 page 94 in the test for free dexamethasone and other related substances is not
considered suitable for purity determinations as it gave rise to elongated spots. No secondary spots

were found.

Thin-layer:  Silica get G {Merck).

Eluent: Mathanaot

Sample: 100 pg of dexamethasone phosphoric acid dissolved in methanol were applied.

Visualization: Spraying with zin¢ chiotide followed by heating for one hour at 125 °C,
Densitometry at 240 nm before spraying and at 365 nm after spraying.

No secondary spots were detected visually after spraying. When evaluated by densitome’gry, broaa
peaks were obtained due to the poar selectivity of the system. The liquid chromatographic system
described below is considered better for the determination of the content of free dexamethasone.

Rf (dexamethasone sodium phosphate) = 0.7

.7
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Rf (dexamethasone phosphoric acid) = 0.7
Rt (dexamethasone) = 0.75

i uid o

The total amount of impurities was estimated by peak area measurement 1o be a;?prox'lr.nately
0.1%. A chromatogram is shown in Figure 3. The peak eluting at 19,7 minutes was identified as
dexamethascone and estimated to be about 0.03% by peak area measurement. The same resuit was
obtained when it was estimated against a reference standard for dexamethascne.
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Figure 3. Chromatogram of dexamethasone phosphotic acid, Control No 192161.

The following conditions were used:

Eluent: Acetonitrile: 0.01 M potassium phosphate buffer pH 4.7. To determine the amount of
dexamsathasone, gradient glution was necessary.

Time.min % Acetonitrile % butfer
0 25 75
5 25 75
15 50 50
25 50 50

Column:  Spheri -5 OD-5A RP 18, Brownlee Labs
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Detector: Varian 9065 Polychrom operated at 239 nm.
Pump: Waters 600 operated at a flow rate of 1mi/min
Integrator: PeakPro (Beckman)

Sample: 1 mg/mi dissoived in the eluent.
20 ul corrasponding to 20 ug were injected.

The detection limit for dexamethasone phosphoric acid is appmximataly 0.1 ug/ml {0.01%). |
The USP reference standard lot | was shown to contain 0.1% impurities. '

Diode- etect

The chromatographic system described above was also evaluated with a Varian 9065 Polychrom
detector. The same chromatographic system as described above was used. UV-spectra were recorded
for dexamethasone phosphoric acid and for 4 other peaks. UV-maxima were found to be at 239 nm for
all peaks, indicating that 239 nm is a suitable detection wavelength for the determination of impurities
in dexamethasone phosphoric acid. A UV-spectrum for the main peak of dexamethasone phosphoric
acid, recorded in the eluent, is given in Figure 4.
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Figure 4.U/V-spectrum of dexamethasone phosphoric acid recorded in the eluent.
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DATA GIVEN BY THE MANUFACTURER

A (0.1%, 1cm) at 239 nm = 34.2

Water: 0.23%

HPLC: 99.7% by area, purity

HPLC: 101.5%, assay against a standard
Assay: 100.9% potentiometric titration
Free dexamethasone: 0.3% by HPLC
TLC: Singie elongated spot

PSA: 99.8%

STABILITY

Dexamethasone phosphoric acid was exposed to air of different relative humidity at room
temperature (about 20 °C) for a period of 2 weeks as described in WHQO/PHARM/82.509. The
substance is hygroscopic. For samples stored between 55% RH to 97% RH an increase in weight
between 6-7% was observed. At humidities below 20% RH a loss of about 0.5-1% of weight was
observed. When the samples were analysed by the liquid chromatographic method described above,
no significant chemical degradation was observed.

CONCLUSION

Dexamethasone phosphoric acid, Controt No 192161, can be considered suitable as Inter-
national Chemical Reference Substance for the intended purpose. When used in assays the content of
dexamethasone phosphoric acid is taken to be 100.0% caiculated with reference to the dried
substance which corresponds to 99.0% calculated on the "as is” basis.
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APPENDIX 11
DEXAMETHASONE SODIUM PHOSPHATE
Control No 192158
Analytical Report
INTENDED USE

Tha monograph for Dexamethasone sodium phosphate in the Intarnational Pharmacopoeia 3rd
Ed. Vol 3 requires a reference substance for dexamethasone sodium phosphate in the thin-layer
chromatographic test for identity. The Cenire suggests that infrared spectroscopy should rather be
used for identity as this method can distinguish dexamethasone sodium phosphate from
dexamethasone phosphoric acid. If a reference substance is needed for assay purposes it is recom-
mended to use dexamethasone phoshoric acid ICRS which is less hygroscopic and easier to handie
than dexamethasone sodium phosphate.

MATERIAL

About 100g of the sample (manufacturers batch no 748 AM) were received at the WHO Centre
in July 1989, The material is being stored in tightly closed containers at + 5 °C, protected from light.

ANALYTICAL DATA

Description: A white, crystalline powdeyr.

EVIDENCE OF CHEMICAL STRUCTURE
Infrared spectrum

An infrared spectrum is given in Figure 1 (Controi No 192158), which is concordant with that of the
EPCRS Lot no 1.
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Figure 1.  IH-spectrum of 1.38 mg of dexamethasone sodium phosphate Control No 192158 in
300 mg KBr recorded against a KBr disc.
Instrument: Perkin-Elmer 1600 FTIR.
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The spectra for dexamethasone sodium phosphate, dexamethasone phosphoric acid and dexametha-
sone, respectively, differ significantly for example at 1000 em-1 and 1100 cm-1. Thus IR is preferred to
TLC since TLC cannot distinguish between the dexamethasone sodium phosphate and dexametha-
sone phosphoric acid. '

UV-spectrum

The UV-spectrum in water was recorded showing a maximum at 242 nm.

A (1%, 1 em) = 291-296 determined at 242 nm with reference to the dried substance. As the substance
is hygroscopic it is very important 1o have reliable vaiues for the content of water and solvents when
performing the determination of A. It is recommended that if a reference substance is required for
assay purposes, then use dexamethasone phosphoric acid ICRS, which is less hygroscopic and
easier to handle.
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Figure 2. UV-spectrum of dexamethasone sodium phosphate Control No 192158 18ug/mi in water.
Sodiurm; 8.3%, determined by atomic absorption spectrophotometry.

ASSAY

Spectrophotometric assay: 98-100% caliculated with reference to the anhydrous and ethanol-free
substance. As the substance is very hygroscopic it is difficult to determine values of water and alcohol,
it is recommend to use dexamethasone phosphoric acid ICRS in assays.

Thermogravimetric analysis: When the substance was heated to 190 °C a loss of 8.0-8.5% of weight
was observed. It was difficult to perform TG-determinations on this substance as the end-point of the
curve was difficult to define. -
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Instrument. Perkin Eimer TGA 7 Thermogravimetric analyzer.
Sample weight: 8.7 mg

Heating rate: 0.6 °C/min

Decomposition temperature:  about 233-235°C
Loss on drying: 9.7% (105 °C, in vacuo for 25 hours)
Ethanol ; 3.7%, determined by gas chromatography.
Water: 4.3%, determined by Karl Fischer titration,
PURITY

Thin-layer chromatography

System 1:

The total amount of impurities was estimated to approximately 0.6%. . .
The thin-layer chromatographic system used was described in the International Pharmacopoeia 3rd

Edition Vol. 3 page 92.

Thin-layer:  Silica gel G (Merck).

Eluent: 1-Butanol:acetic anhydride:water (3:1:1)

Sample: 100 pg of dexamethasone sodium phosphate dissolved in methanol ware applied.

Visualization: Spraying with 10% sulphuric acid/ethanol and visualization in ultravioiet light at
365 nm.

No secondary spots were detected visually. When evaluated by densitometry, 3 secm)dgry spots were
detected estimated to be approximately 0.6% at 363 nm and 0.2% at 230 nm. The principal impurities
were close to the starting point. The limit of detection of the system was about 0.1ug (0.1%) when

scanned at 363 nm.

Rf (dexameathasone sodium phosphate} = 0.5

Rf (dexamethasone phosphoric acid) = 0.5 _ _
Dexamethasone sodium phosphate BPCRS 1281 was also tested and found to contain approximately

0.4% of impurities.

System 2:

The thin-layer chromatographic system of the International Pharmacopoeia 3rd Editipn Vol. 3 page 94
was used as described under free dexamethasone and other related substances. This system was not
suitable for purity determinations as it gave rise 1o elongated spots.

Thin-layer:  Silica gel G {Merck).
Eluent; Methanol
Sample: 100 ug of dexamethasone sodium phosphate dissolved in methanol were applied.

Visualization: Spraying with zinc chloride followed by heating at 125 °C for one hour. Densitometry at
240 nm before spraying and at 365 nm after spraying.

®
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No secondaty spots were detected visually after spraying. When evaluated by densitomelry, broad

peaks were obtained due to the poor selectivity of the system. To determine free dexamethascne the
liquid chromatographic system given below is recommended.

Rf {(dexamethasone sodium phosphate) = 0.7

Rf (dexamethasone phospheric acid) = 0.7

Ri(dexamethasone) = 0.75 :

Dexamethasone sodium phosphate BPCRS No 1281 and EPCRS Lot 1 were aiso tested but no
secondary spots were found due to the poar selectivity of the system.

igh li
System 1:
The total amount of impurities was estimated by peak area measurament, 1o be approximately 1.4%.
A chromatogram is shown in Figure 3. The peak eiuting at 19-20 minutes was identified as dexametha-

sone and estimated to be approximately 0.1% by peak area measurement. The same resuit was
obtained using a reference standard for dexamethasone.
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Figure 3. Chromatogram of dexamethasone sodium phosphate, Control No 192158.
The following conditions were used:

Eluent: Acetonitrile:0.01 M potassium phosphate butfer pH 4.7. To determine the amount of dexametha-
sone gradient elution was used.

0 20 80
10 20 80
15 20 50

25 50 50
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Column:  Spheri -5 OD-5A RP 18, Browniee Labs
Detector:  Varian UV-100 operated at 240 nm.

Pump : Varian 5500 operated at a flow rate of 1mUmin
Integrator: PeakPro (Beckman) |

Sampie: | 1 mg/ml dissolved in the eluent.

10 pl corresponding to 10 ug were mjected
The detection limit for dexamethasone sodium phosphate was approximately 0.5 pg/ml (0.05%).

A comparison was also made with EPCRS Lot 1 and BPCRS No 1281 which was shown to contain
0.7% and 0.4% imputities respectively. :

System 2,
The total amount of impurities was estimated by peak area measurement to approximately 1.3%.

A chromatogram is shown in Figure 4. The peak eluting at 11 minutes was identified as dexametha-
sone and estimated to about 0.1%.

in
2 e
~
oo
S
_ gl oz
Dr"'-‘fg -—
I"'-ﬂ_f""- —
% Q N 2
b - .M &
o o i
@ grzgo <
¥ @ =
bl Cc x 9 0O
i A . - R
o g »
Z A g
4 LY g e —
o o
< NS L s e A LY L BN BN B LA it AL LA SN BN B L LA SR B BN LN B
1234856789 11 13 15 17 12 21 2.;':
Elution time mir’s

Figure 4. Chromatogram of dexamethasone sodium phosphate, Control No 192158,

The following conditions were used:

Eluent: Methanot:0.75% triethylamine in water pH 5.5 (50:50)
Column:  Nova-Pak Phenyl (Waters)
Detector: Lambda Max 481 Waters operated at 254 nm.
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Pump: Waters 600 E operated at a flow rate of 1.2 mi/min -

Integrator: PeakPro (Beckman)

Sample: 0.1 mg/ml dissolved in the eluent.
20 ul corresponding to 20 ug were injected.

Diode- orecti

The chromatographic system described above under system 1 was also evaluated with a Varian 9065
Polychrom detector. UV-spactra were recorded for dexamethasone sodium phosphate and for 12 extra
peaks. UV-maxima were found to be between 190-195 nm and 239 nm for all peaks, indicating that
239 nm is a suitable detection wavelength for the determination of impurities in dexamethasone
sodium phosphate. The total amount of impurities was astimated to approximately 1.4% at 239 nm.
The similar result was obtained at 210 nm. A UV-spectrum for the main peak of dexamethasone

sodium phosphate recorded in the eluent is given in Figure 5.
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Figure 5. UV-spectrum of dexamethasone sodium phosphate recorded in the eluem,
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DATA GIVEN BY THE MANUFACTURER

EP requirements; complies
USP requirements: complies
Assay (USP): $8.8%

Water; 1.3%

Specific rotation: +79 °

pH 8.0

Alcohol: 5.3%

STABILITY

Dexamethasone sodium phosphate was exposed to air at different relative humidities at room
temperature (about 20 °C) for a period of 8 weeks as described in WHO/PHARM/82.509. The sub-
stance was shown to be very hygroscopic. At the higher humidities a wet cake was formed. For
samples stored between 55% RH to 97% RH an increase in weight between 11-29% was found.
These changes were already noted after one day. At humidities below 11% RH a loss of weight
between 3-6% was observed. Samples that were analysed by the liquid chromatographic method
described as system 1, showed no significant chemical degradation,

NE ! Due to the high hygroscopicity of this substance it is considered as only suitable for identification
purposes.

CONCLUSION

Dexamethasone sodium phosphate, Control No 192158, can be considered suitable as Inter-
national Chemical Reference Substance for the intended purpose.
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APPEND[X 12

DOPAMINE HYDROCHI.ORIDE
Contral No 192159

Analytical Repont

INTENDED USE

The monograph for Dopamine hydrochioride in the International Pharmacoposia 3rd Ed. Vol 3
requires a reference substance for dopamine hydrochloride to be used for the infrared spactrophoto-
metric test for identity and the thin-layer chromatographic test for purity.

MATERIAL

A About 100 g of the sample (manufacturers batch no 296370 290, EPCRS 1) were received at
i the WHO Centre in October 1990. The material is being stored in tightly closed containers at + 5 °C,
pratected from fight.

ANALYTICAL DATA
Description: A white, crystalline powder.
EVID Ml RUCTURE

Infrared spectrum

An infrared spectrum is given in Figure 1 (Control No 192159). The spectrum is concordant with the
spectrum of the USP reference standard Lot F-4.

M Wig2159A.5P Tw

101.94

1'q T T T T T T T T T T T
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Figure 1.  JA-spectrum of 1.13 mg of dopamine hydrochioride Control No 1 92159 in 300 mg KBr
recorded against a KBr disc. ‘
Instrument; Perkin-Eimer 1600 FTIR.
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U¥Y-spectnum,

The UV-spectrum in 0.1M HC! is given in Figure 2.
A max in 0,1 M HCl is 280 nm.
A (1%, 1 cm) = 144 at 280 nm (n=6, RSD=0.7%)

When compared to the USP reference standard Lot F-4, for which A also was found to be 144 at 280
nm (n= 6, RSD= 0.5%), the proposed ICRS can be regarded as 100%.

ABS
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Figure 2.UV-spactrum of probenacid Control No 192159 20 ug/mi in 0.1M HCL
ASSAY
Spectrophotometric assay: 100.0% when determined against the USF reference substance lot F-4
according to the method described above under UV-spectrum.
Thermogravimetric anaiysis: When the substance was heated to 200 °C no loss of weight was
abserved (<0.1%).
Instrument: Perkin Elmer TGA 7 Thermogravimetric analyzer.
Sample weight: 3mg
Heating rate: 10 °C
Melting point: about 241 °C
PURITY

No impurities were detected. The thin-layer chromatographic system used is described in the Inter-
national Pharmacopoeia 3rd Ed. Vol 3. -
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Thin-layer:  Silica gel 60 G (Merck)
Eluent: Chloroform:methanol; 5M acetic acid (13:9:4)
Sample: 100 pg of depamine hydrochloride dissolved in methanol were applied.

Visualization: Scanning by densitometry at 280 nm with a Desaga CD 60 Scanner.

Spraying with ferric chloride (50g/): potassium ferricyanide (50g/) (2:1) followed by visual examina-
tion.

No secondary spots were detected visually at 254 nm. The detection limit of the system was about
0.5ug (0.5%).

Rf (dopamine hydrochloride) = 0.4,
High performance liguid chromatography
No impurities were detected.

A chromatogram is shown in Figure 3.
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Figure 3. Chromatogram of dopamine hydrochloride Control No 192159 monitored at 280 nm.

The following conditions were used:

Eluent: Acetonitrile: 0.04 M KHaPO4 buffer (30:70) containing 0.01M sodium lauril sulfate.
DH = 5.0
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Column:  RP-18, 5 um (Brownlee Labs)

Detector: Varan UV 200 operated at 280 nm.

Pump: Varian 5560 operated at a flow rate of 1.0 ml/min.
Integrator: PeakPro (Beckman)

Sample: 1 mg/mi dissolved in the eluent.
10 ul corrasponding to 10 ug were injected.

The detection limit for dopamine hydrochloride was 0.005 mg/m! (0.05%).

Diode- stect

The chromatographic system above was also evaluated with a Varian 9065 Polychrom detactor. The
same chromatographic system as described above was used. UV-maxima for dopamine hydrochloride
were found to be at 200 nm and 280 nm when recorded in the eluent. An impurity peak eluting at 5.6 ./
minutes was found, which UV-maxima were 180 nm and 268 nm. This impurity was estimated to be
present at 0.01% using 278 nm as the wavelength of detection. A similar resuit was obtained at the

detection wavelength of 200 nm.

T AT

EPCRS

Infrared: complies

UV: A (1%, icm) = 141

Loss on drying: 0.06% (2h, 100-105 °C)

Assay: 100.3%

Liquid chromatography: 99.5% by normalisation at 280 nm.

TLC: No impurities were detected. 4-O-methyldopamine and 3-O-methyidopamine were not found.

STABILITY

No special stability studies were performed as this substance was not suspected to degrade
easily. Regular re-examinations of the ICRS will be performed. .1

CONCLUS|ON

Dopamine hydrochloride, Control No 192159, can be considered suitable as International
Chemical Reference Substance for the intended purpose.
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APPENDIX 13

. PROBENECID
Control No 192156

Anaiytical Report

INTENDED USE

The monograph for Probenecid in the International Pharmacopoeia 3rd Ed. Vol 3 requires a
reference substance of probenecid to be used in the infrared spectrophotometric and in the thin-layer

chromatographic tests for identity. :

MATERIAL

About 100 g of the sample (manufacturers batch no 4495 P, EPCRS 1) were received at the
WHO Centre in August 1988. The material is being stored in tightly closed containers at + 5 °C,
protected from light.

This reference substance has been evaluated in collaboration between the WHO Centre in Stockhoim
and the National Biclogical Standards Laboratory, Canberra, Australia. Results reported by the NSBL
are indicated with an asterisk (7).

AN T

Description: A white, crystalline powder.

EVIDENCE OF CHEMICAL STRUCTURE
frar

The infrared spectrum is given in Figure 1 (Controt No 192156). The spectrum is concordant with the
spectrum of the USP reference standard Lot H.
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Figure 1.  IR-spectrum of 1.25 mg of probenecid Control No 192156 in 300 mg KBr recorded against
a KBr disc.
Instrument: Perkin-Elmer 1600 FTIR.
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(*)nfrared specirum

The infrared spectrum of the material, using ATR (attenuated total refexion} was recorded on a Perkin
Elmer 683 Infrared Spectrophotometer. The spectrum was concordant with the EPCRS,

(")Melting point; 199 °C
UV-spectrum

The UV-spactrum in ethanol/0.1M HC! (9:1) is given in Figure 2.
A max in ethancl/ 0.1 M HCI are 250 nm and 225 nm.
A (1%, 1 cm) = 337 at 250 nm (n=12, RSD=0.8%}

A {1%, 1 cm) = 320 at 226 nm (n=12, RSD=1.7%)
When compared to the USP refarence standard Lot H, for which A was found to be 335 at 250 nm and

314 at 225 nm, the proposed ICRS can be considered as 100.0%.

ABS
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Figure 2.UV-spectrum of probenecid Control No 192156 18 ug/mi in ethanol/0. 1M HCI.

(*)UY-spectrum

The. identification test procedure of the BP 1988 was used and two maxima were observed for a
solution containing approximately 0.001% probenecid in 0.1 M HCl:ethanol (1:9).

A (1%, 1 cm ) = 329 at 250 nm (RS= 0.5% n= 4)

A (1%, 1 cm) = 314 at 225 nm (RSD= 1.4% n= 4)
The carresponding A-values for the BP reference substance were 328 at 250 nm and 310 at 225 nm.
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ASSAY

roph i : 100.0% when determined against the USP reference substance lot H
according to the method described above under UV-spectrum.

(") Iitrimetric assay: 100.0% (RSD 0.1%) when determined by the methed deecnbed in the Inter-
national Pharmacopoeia 3rd Ed, Vol 3. ‘

Thermogravimetric anglysis: When the substance was heated to 180 °C no-loss of weight was
observed (<0.1%).

Instrument: Perkin Elmer TGA 7 Thennograwmetne enelyzer

Sample weight: amg

Heating rate: 5°C

Melting point: about 199 °C

(*)Loss on drying: No loss was detected when dried to constant weight at 105 °C.
PURITY

Tot i | »

Differential Scanning Calorimetry (DSC): About 0.05 mol % {n= 4), RSD= 0.03%. The determination
was performed an 2 mg using a heating rate of 2 °C per minute,

Meling temperature: 197.6 °C (Tm)
Instrument: Perkin Elmer DSC 7 Differential Scanning Calorimeter.
Thin-taver chromatography

The total amount of impurities was estimated to less than 0.05%.
The following thin-layer chromatographic system used was according to the International Pharma-

copoeia 3rd Ed. Vol 3.

Thin-layer:  Silica gel 60 HFTLC (Merck)

Eluent: 1-propanol:1M ammonia (15:3)

Sample: 100 ug of probenecid dissolved in ethanol:1M ammonia (9:1) were applied.

Visualization: Evaiuation under UV-light of 254 nm and scanning by densitometry at 254 nm with a
Desaga CD 60 Scanner.

No secondaty spots were detected visually at 254 nm. When evaluated by densitometry one very
weak secondary spot was detected in front of the main peak, possibly originating from the solvent. The
amount was estimated to be at about the detection limit of the system which was 0.05 ng (0.05%) at
254 nm.

Rf (probenecid) = 0.54-0.60 depending on the amount applied.
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(*)Ihin-layer chromatography

The amount of impurities was estimated to be approxnmately 0.1%.

The followmg thin-layer chromatographic system used is described in the lnternatiunal Pharma-
copoeia 3rd Ed. Vol 3.

Thin-layer:  Silica gel 60 F254

Eluent; 1-propanot:1M ammonia (15:3)

Sample: 200 pg of probenecid dissolved in ethancl:1M ammonia (9:1) were applied. |
Visualization: Evaluation under UV-light at 254 nm.

The principal spot was observed at Ri= 0.59. An impurity was observed at Rf= 0.68 and was estimated
to represant 0.1%. (NB ! A soivent front was observed immediately after the principal spot).

High
The total amount of impurities estimated by peak area measurement was 0.15%.

A chromatogram is shown in Figure 3.

prfobenecid

A

>

7 446

minutes

Fiqure 3. Chromatogram of probenecid Control No 192156 monitored at 239 nm.
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The following conditions were used:

Eluent: Methanol/water (80:10)

Column:  RP-18, 5 um (Brownlee Labs)

Detector: Varan Polychrom operated at 233 nm and 254 nm.
Pump: Waters 600 operated at a flow rate of 0.5 m¥/min.

Integrator: PeakPro (Beckman)

Sample: 1 mg/mi dissoived in the eluent. The seiution must be freshly prepared.
10 i corresponding to 10 ug were injected.

239 nm is the optimum wavelength for the main peak and the impurities. When monitored at 254 nm
0.08% impurities were found, which is slightly less than at 239 nm where 0.15% were found.
The detection limit for probenecid was 0.05 pg (0.005%).

(")High perfor liguid ¢chrom

The total amount of impurities estimated by peak area measurement was 0.03%. The sample
was examined using the procedure for p-Bis(di-n-propyl)carbamylbenzenesulfonamide in the USF
XX! monograph for probenecid.

The following conditions were used:
Eluent: Methanol/water (3:1)

Columns: Waters 10 micron, C18 (3.9x300 mm) coupled to Ultratechsphere 5 micron C18
(4.6 x 250 mm)

Detector: Waters 490 operated at 214, 254 and 280 nm.
Pump: Waters 600 operated at a flow rate of 0.5 mt/min.

Sample: 5 mg/mi dissecived in the eluent.
10 w! corresponding to 50 ug were injected

Diode- .

The chromatographic system was also evaluated with a Varian 9065 Polychrom detector. The same
chromatographic system as described above was used. UV-maxima for probenecid and its four trace
impurities were found to be at 200 nm and 239 nm when recorded in the eluent. The wavelength of
299 nm was chosen in the method described above as the best to detect impurities. At 200 nm tco
much disturbances ware chserved.

TA GIV BATING LABORAT

EPCRS

IR: complies

TLC: complies, no impurities detected

TLC system: Acetic acid/Chloroform/Di-isopropyl ethertoluene (10:15:20:55) Silica Gel GF 254
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LOD: no loss was detected

HPLC: 0.1% impurities

D5C: 0.2% impurities

Meiting point: 199.1 °C

UV-max: 225 and 250 nm A (1%,1 ¢m) 250 nm = 334
NMR: spectrum comesponds to the structure

STABILITY

No special stability studies ware performed as this substance was not suspected to degrade
easily. Regular re-examinations of the ICRS will be performed.

CONCLUSION

Probenecid, Control No 192156, can be considered suitable as International Chemical
Reference Substance for the intanded purpose.
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APPENDIX 14

PYRANTEL EMBONATE
(PYRANTEL PAMOATE)

Control No 192157
Analytical Report

INTENDED USE

The monograph for Pyrantel embonate in the international Pharmacopoeia 3rd Ed. Voi 3
requires a reference substance of pyrantel embonate to be used in the infrared spectrophotometric test
for identity and in the spectrophotometric assay.

MATERIA

About 100g of the sample (manufacturers batch no 1E214-18QCS corresponding to USP Lot G)
were received at the WHO Centre in June 1987. The material is being stored in tightly closed
containers at + 5 °C, protected from light.

Pyrantel embonate consists of 34.9% of pyrantel and 64.9% of pameic acid.

This reference substance has been evaluated in collaboration with the WHQ Centre in Stockholm and
the National Biological Standards Labaoratory, Canberra, Australia. Resuits reported by the NBSL are

indicated with an asterisk (*).
N Tl
Description: A yellow, crystailine powder.

Vi A RUCTURE

infrared spectrum

The infrared spectrum is given in Figure 1 {Control No 192157). The spectrum is concordant with the
spectrum of a sample of pyrantel embonate obtained from Sigma and with the spectrum published in
Dibbern.
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Figure 1. IR-spectrum of 1.42 mg of pyrantel embonate Control No 192157 in 300 mg KBr recorded

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

(") Infrared spectrum

The infrared spectrum of the material, using ATR (attenuated total reflexion) was recorded on a Perkin
Eimer 683 Infrared Spectrophotometer. The spectrum was concordant with a spectrum of the USP

pyrantel pamoate standard.
U¥Y-spectrum

A UV-spectrum in methanol is given in Figure 2.

UV-max were found at 279 nm, 289 nm, 301 nm and 316 nm.
The ratio of the absorbance at 289 to that at 301 is 1.0.

A (1%, 1Tcm) = 329 at 279 nm (n=5 RSD=0.6%)

A (1%, 1cm) = 379 at 289 nm (n=5 RSD=0.6%)

A (1%, 1cm) = 378 at 301 nm (n=5 RSD=0.5%)

A (1%, 1em) = 338 at 316 nm (n=5 RSD=0.5%)

 J
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Figure 2. UV-spectrum of pyrantel embanate Control No 192157 16.5 ug}’m! in methanol.

{*) UV-spectrum

The identification test procedure B, according to the International Pharmacopoeia 3rd Ed. Vol 3 was
used. UV -maxima were observed at 236, 278, 289, 301 and 315 nm for a solution of 13 pg/ml in
methanot. The spectrum was concordant to that of a USP Pyrantel pamoate reference standard.

The ratio of the absorbance at 289 to that at 301 is 1.0.

A (1%, 1cm) = 365.4 at 289 nm (n=4 RSD= 0.3%)
A (1%, 1cm) = 362.2 at 301 nm (n= 4 R8D= 0.3%) :
The corresponding A-vaiues for a USP Reference standard was 366.1 at 289 nm and 363.0 at 301 nm,

ASSAY

Liguid chromatographic assay: 64.9% of pamoic acid when determined against a sample from Sigma,
and 34.9% of pyrantel when determined against a Pfizer house standard with a declared content of

34.4% of pyrantel.

("YSpectrophotometric assay; 100.6% pyrantel embonate (n= 4, RSD= 0.8%). The material was
assayed using the spectrophotometric procedure of the International Pharmacopoeia 3rd Ed. Voi 3.
The USP refarence standard was used for comparison.

Thermogravimetric analysis: When the substance was heated to 180 °C no loss of weight was
observed («0.1%)

Instrument: Perkin Eimer TGA 7 Thermogravimetric analyzer.
Sample weight: 5mg
Heating rate: 5°C
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Melting point: about 250 °C with decomposition.

(*)Lgss on drying: 0.19% when dried for 3 hours at 60 °C under reduced pressure.
Loss on drying: 0.1% when dried to constant weight in vacuum at 60 °C.

PURITY

Thin-laver chromatography

No impurities were observed.
The following thin-layer chromatographic system was used according to Probt. Farm., 4, 73-9.

Thin-layer:  Silica gel 60 F-254 (Merck).
Eluent: Chioroform:methanol:acetic acid (30:7:1)

Sample: 200 pg were applied. The sample was dissolved in chloroform:methanol:ammonia
(50:50:5).

Visualization: Visual inspection and at UV 254. Due to tailing peaks it was not meaningful to scan the
plate. Pyrantel embonate and pamoic acid were not separated in this system.
Rf (pyrantel embonate) = 0.35
Rt (pamoic acid) = 0.31

("Ihin-layer chromatography

The total amount of impurities was estimated to be less than 0.1%.
The system desctibed in the International Pharmacopoeia 3rd Ed. Vol 3 was used.

Thin-layer:  Silica gel 60 F-254 (0.25 mm layer).

Eluent: Ethyl acetate:methanol.diethylamine(20:5:1.5)

Sample: Two solutions were prepared in a mixture of chloroform:methanol:ammonia conc.
(5:5:0.5) 20mg/ml and 0.2 mg/ml. 2000 ug and 20 ug were applied.

Visualization: UV 254 nm and 366 nm.

One secondary spot was detected with Rf= 0.22. It was estimated to be present at less than 0.1%.
However the system exhibits poor separation and the Rf of pyrantel is too low.
Rf (pyrantel embonate) = 0.1

High_pert o

Two different liquid chromatographic systems were tested one using a reversed phase column
and the other a straight phase column. The straight phase column was preferred since in the reversed
phase system pamoeic acid was strongly adsorbed to the coiumn.

System 1 ({reversed phase):

No impurity peaks were detected. The pyrantel peak elutes at about 6 minutes and the pamoic acid
peak elutes at about 17 minutes.

®
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A chromatogram is shown in Figure 3.
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Figure 3. Chromatogram of pyrantel embonate Control No 192157 (reversed phasa).
The following conditions were used:
Eluent: Acetonitrile:0.1 M butylamine with pH adjusted to 3.0 with perchloric acid.

The gradient employed is.given below.

Time,min % Agetonitile % Agqueous phase
0-10 42 58
10-25 75 25
25-30 42 58

Column:  Spheri- 5 OD-5A RP 18 (Browniee)

Detectaor: Waters Lambda-Max Model 481 operated at 300 nm
Pump: Waters 600 E operated at 1ml/min

Integrator: PeakPro (Beckman)

Sample: 1 mg/mi dissoived in 0.1 ml DMSO and adjusted to 1mi with the eluent.
10 pl corresponding to 10 ug were injected.
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System 2 (straight phase):

No impurity peaks were detected. The pamoic acid peak elutes at about 4.6 minutes and the pyrantel
peak elutes at about 9 minutes. :

A chromatogram is shown in Figure 4.
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Figure 4. Chromatogram of pyrantel embonate Control No 192157 (straight phase).
The following conditions were used:

Eluent: Acetonitrile:water:6 M acetic acid:diethylamine (94:2.5:2.5:1)

Column:  Spherisorb S5W (silica)

Detector: Waters [_.ambda-Max Mode! 481 operated at 300 nm

Pump: Waters 600 E operated at 1mi/min

Integrator. PeakPro (Beckman)

Sampla: 1 mg/ml dissolved in the eluent. The solutions were freshly prepared.
10 ul corresponding to 10 g were injected.

The chromatographic system was also evaluated with a Varian 9065 Polychrom detector. The same
chromatographic system as described under system 2 above was used. UV-spectra in the eluent are
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given for the pyrantel peak and the pamaic acid peak in Figure 5.
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Figure 5. UV-spectra for pyrantel and pamoic acid recorded by the diode array detector.

As the twa UV-spectra are quite different it is essentisl 1o use reference substances when performing
assays of these two components.

DATA GIVEN BY THE MANUFACTURER

IR KBr: complies
UV in mathanol: complies
HPLC identity: compties
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UV assay (pyrantel base): 34.9% (n=5)
Pamoic acid by HPLC: 65.0% (n= 3) Column:Zorbax SIL Eluent.AcatnmtnleNVamrleeﬂc acid/

Diathylamine (94:2.5:2.5.1) Wavelength of detection: 288 nm
LOD (60 °C): < 0.01%
Residue on ignition: 0.06%

STABILITY

No special stability studies were performed. The substance was stored for 5 years at +5 °C at
the Centre. No sign of degradation has been observed during this time.

CONCLUSION

Pyrantel embaonate, Control No 192157, can be considered suitable as International Chemical
Reference Substance for the intended purpose. The content of pyrantal embonate when used in the
spectrophotomaetric assay is taken to be 100.0% caleulated with reference to the dried substance.
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