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1. Introduction

The selection of monographs for the International Pharmacopoeisa is
determined by the WHO Model List of Essential Drugs, which ig periodically
updated. The majority of substances from this list are repregented by
monegraphs in volumes 2 and 3 of the International Pharmacopoeia. Added

' substances from the fifth WHO Modal List of Essential Drugs, (TRS 770) will
appear in volume 4. The attached 26 draft monographs have been prepated for
substances not included in previous volumes,

We would be grateful if, for formulating your comments, you would refer to
the “"Guidelines for preparing and commenting on monographs for the
International Pharmacopoeia™.?

1pAnnex 5, WHO Expert Committee on Specifications for Pharmaceutical
Praparationg, twenty-ninth report, TRS 704, 1984,

This document is not issued to the general pubiic, and
ail rights are reserved by the World Health Organization
(WHO). The document may not be reviewed, abstracted,
guoted, reproduced or translated, in part or in whele,
without the prior written permission of WHO. No part
of this document may be storad in a retrieval system or
transmitted in any form or by any means . electronic,
mechanical or other without the prior weitten permission
of WHO.

The views expressed in documents by named authors are
salely the responsibility of those authors,

Ce dogument n'est pas desting  &tre distribué au grand public
et tous les droits v gfférents sont réservés par 1'Qrganisation
mondiale de a Santé {OMS). |1 ne peut &1re commernté, résume,
cité, reproduit ou traduit, partiellement ou en totalité, sans
une autarisation préalable écrite de 'OMS. Aucune partie
ne doit &tre chargée dans un systéme de recherche docurnen:
taire au diffusée sous quelgue forme ou par guelque Moyen
que ce 501t - electrenique, Mécanigque, ou autre - sans ung auto-
risation préalable &crite de 'OMS.

Les opinfons exprimées dans les documents par des autours
cités pommement n'engagent gue esdits auteurs.
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2. Monographs

M £t T s e s
b b owada e WONGRETAPNS

Acidum amidotrizoicum
Acidum iopanoicum

Acidum lolroxicum
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2.2 Draft monographs

ACIDUM AMIDOTRIZOICUM

Amidotrizoic acid

Molecular formula. 011H913N204 {anhydrous) 011H913N20a,
2H20 (dihydrate).

Relative molecular masg. 613.9 (anhydrous); 64%.9 (dihydrate).

Graphiec formula.

Chemical name. 3,5-Bis{acetylamino)-2,4,6-triiodobenzoic acid;
3,5-diacetamido-2,4,6-tritodobenzoic acid; CAS Reg. No. 117-96—4 (anhydrous).
3,5-Biz(acetylamino)-2,4,6-triiodobenzoic acid dihydrate;
3,5—diarcetamido-2,4,6-triiodobenzoic acid dihydrate:

CAS rveg. Wo., 50978-11-5 (dihydrake).

Descepription, A white or almost white crystalline powder: odourlecs.
Solubility. Very slightly soluble in water and ethanol (~750 g/1)TS;
freely soluble in dimethylformamide R; soluble in solutions of alkali
hydroxides; sparingly soluble in methanol R; practically inszoluble in

chloroform R and ether R.

Category: Used in the preparation of meglumine amidotrizoate injection;

radiocontrast medium.

Storapge. Amidotrizoie acid should be kept in a well-c¢losed container,
protected from light.

Labelling. The designation on the container of amidotrizoic acid should state

whether the substance is the dihydrate or is in the anhydrous form.

REQUIREMENTS

General requirement. Amidotrizoeic acid contsing net less than 98.0 % and not

mere than 102.0 % of C11H913N?04’ calewlated with reference to the

dried substance.
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Identity tests

Either test A alome or tests B, € and D may be applied.

A. Carry out the examination as described under "Spectrophotometry in the
infrared region” (voel. 1, p. 40). For amidotrizoic aeid dihydrate, the
Subdlaiice wust e previously dried al 105 °C {uo 4 Lours, The infrared
absorption spectrum is concordant with the spectrum obtained from amidotrizoic

acid RS or with the reference gpectrum of amidotrizoic acid.

E. Carry out the test as described under “Thin-layer chromategraphy' (vol. 1,
p. 83}, using gilica gel R4 as the coating substance and a mixture of

20 volumes of chloroform R, 10 volumes of methanol R and 2 volumes of ammonia
{(~260 g/1)T5 as the mobile phase. Apply separately to the plate 10 pl of
each of 2 golutions in a mixture of 0.8 g of sodium hydroxide R dissoved in
1000 ml of methanol R containing (A) 1.0 mg of the test substance per ml and
(B} 1.0 mg of amidotrizoic acid RS per ml. After removing the plate from the
chromatopraphic chamber, allow it to dry in air, and examine the chromatogram
in ultravielet light (254 nm). The principal spot obtained with solution A
corresponds in position, appearance and intensity with that cobtained with

solution B.

C. Heat about 0.5 g in a suitable crucible; violet vapours are evolved,

D.  About 10 mg yields the reaction described for the identification of
primary aromatic amines under "General identification tests” (vel. 1, p.111),

producing a red purple precipitate.

Heavy metals. Suspend 10.0 g in 10 ml of water and add in small portions with
stivring 1.5 ml of sodium hydroxide (~400 g/1)TS. When dissolved, adjust

the pH between 7.0 and 7.5 with sodium hydroxide (~80 g/1)T8 or hydrochlorie
acid (~70 g/1)T%, and dilute with water to 20 ml. Use 2.0 m! of this

solution and determine the heavy metals content as descibed under "Limit test
for heavy metals™, according to method A {(vol. 1, p. 119) (keep the remaining

golution for the test of iodine and iodides); not more than 20 - ¥4

Halideg. Dissclve 2.8 g in a mixture of 20 ml of water and 2.5 m)l of ammonia
(~100 g/1)T8. Add 20 ml of nitrie acid (~130 /1175, dilute with

sufficient water to produce 100 ml, allow to stand for 15 minutes with
occasional shaking, and filter. Eliminate the first 10 ml of the filtrate and
proceed with 25 ml of the filtrate as described under "Limit test for
chlorides” (vol. 1, p. 116); the content of halides, expressed as chlorides,

does not exceed 35 ug/g.




WHO/FPHARM/88.539
page 5
Iodite and iodides. Place 4.0 ml of the =solution prepared abave for the test
of heavy metsls inte a 50-ml centrifuge tube, add 20 ml of water, 5 ml of
toluene R and § ml of sulfuric acid (~100 g/l)TS. Shake and centrifuge:
the toluene layer shows no red colour. Add 2 ml of sodium nitrite (10 g/1)Ts,
cshake well and centrifuge. Similarly prepare a reference solution centaining
0.5 mg of potassium iodide R in 22 ml of water; any red colour in the toluene
layer is not darker than that obtained from the reference solution
(0.2 mg I/2).

Bujfated ash. Not more than 1.0 ng/g.

Losg on drying. Dry at 105 °¢ for 4 hours; anhydrous Amidotrizoic acid loses

not more than 10 mg/g and the dihydrate loses not less than 45 mg/g and not
more than 70 mg/g.

Primary acomatic amines. Disselve 0.20 g in a mixture of 5 ml of water and

1 ml of sodium hydroxide (~80 g/1)TS5. Add 4 ml of sodium nitrite

(10 g/1)T8, 10 ml of hydrochloric acid (1 mol/l)VS, shake and allow to stand
for 2 minutes. Add 5 ml of ammonium sulfamate (25 g/1)TS, shake well, allow
to stand for 1 minute and add 0.4 ml of l-maphthol/ethangl T%, 15 ml of sodium
hydroxide (~B0 g/1)75 and dilute with water to 50 ml. Measure the

absorbance at about 485 nm against a solvent cell containing the reagents

prepared in a similar manner; the abseorbance is not greater than 0.15.

Azzay. Place about 0.3 g, accurately weighed, in a 125-ml conical flask, add
30 ml of sodium hydroxide (50 g/1)TE and 0.5 g of 2zinc R powder. Connect the
flask to a reflux condenser and boil for 1 hour. Cool the flazk to room
temperature, rinse the condenser with 20 ml of water into the flack and filter
the mixture. Ringe the flask and the filter thoroughly and add the rinsing to
the filtrate, Add 5 ml of glacial acetic acid R and 1 nl of tetrabromo-
phenclphthalein ethyl ester TS and titrate with silver nitrate (0,05 mol/1)Vs
until the yellow precipitate just changes to green. Each ml of silver nitvate

(0.05 mol/1)Vs iz equivalent to 10.23 mg of 011H913N204'
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ACIDUM TOPANOICUM

Topanoic acid

Mer ] 1 formula. G. H. I NO
SEMARE 1171273 2

Belabtive molecular mags., 570.9

Graphic formula.

Chemical name. 3-Amino-w-ethyl-2,4,6-triicdohydrocinnamic acid; 3-aming-

a-ethyl-2,4,6- triiodobenzenepropanoic acid; CAS Reg. No. 96-83-3.
Description. A light yellowish white powder; wodour, faint, characteristic.
Solubility., Practically inzoluble in water; soluble in ethanol

(~#50 g/1)T8, chloveform B and acetone R.  $oluble in solutions of alkali
hyderoxides,

Gategory. Radiocontrast medium.

Stotape. Topanoic acid should be kept in a tightly-closed container,
protected from lighi .

Additional infermakion, Topanoic acid is gradually affected by light.

REQUTREMENTS

General requirement. ITopanoic acid containsg not less than 97.0 % and not more

than 101.0 % of C11H1213N02’ calculated with reference to the dried

substance.

A, Carry out the examination as described under "Spectrophotometry in tha
infrared vegion™ (vol. 1, p. 40). The infrared absorption spectrum is
concordant with the spectrum obtained from jopancie acid RS or with the

reference spectrum of iopanoic acid.
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B. Heat strongly about 0.05 g in a suitable crucible; vielet vapours are

aevolved.
€. Melting temperature, about 155 °C with decomposition,

Heavy metals., WUse 1.0 g for the preparation of the tesxt solution as described
under "Limit test for heavy metals™, Procedure 3 (vol. 1, p. 118); determine
the heavy metals content according to Method A (vol. 1, p. 119); not more
than 20 ug/g.

Halides, Dissolve 0.80 g in a minimum quantity of sodium hydroxide

(10 g/L)1TS, dilute to 10 ml with water, add drop by drop sufficient niteie
acid (~130 g/1)T8 until complete precipitation is obtained and add an excess
of 3 ml. Filter, wash the precipitate with 5 ml of water; +o the filtrate
add 1 wml of hydrogen peroxide (~330 g/1)T8 and 1 ml of chloroform R, and
shake. To serve as a reference solution, treat similarly 2 ml of iodide
standard (20 ug I/ml)TS with 3 ml of nitrie acid (~130 g/L)TS and

sufficient water to egual the volume of the solution to be tested. The
content of halides, expressed as iodides, does not produce a solution with any

putple colouwr that is more intense than the reference sclution.
BSulfated ash. WNot more than 1.0 mg/g.
Loss on drying. Dry at 105 *C for 1 hour; it loses not more than 10 mg/g.

Assay. Place about 0.4 g, accurately weighed, in a 125-ml conical flask, add
30 ml of sodium hydroxide (50 g/1)TS and 0.5 g of zinc R powder. Connect the
flask to a reflux condenser and boil for 30 minutes. Ceol the flask to room
temperature, rinse the condenser with 20 ml of water into the flask and filter
the mixture. Rinse the flask and the filter thoroughly and add the rinsing to
the filtrate. Add 5 ml of glacial acetic acid R and 1 ml of tetrabromophencl-
phthalein ethyl ester TS and titrate with silver niterate (0.05 mol/1)VS until
the yellow precipitate just changes to green. Each ml of silver nitrate

{0.05 mol/1)Vs8 is equivalent to 9.516 mg of C I.NG,_.

111121370,
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ACIDUM IOTROXICUY

Totroxic acid

Molecular formula, szﬂwlénzo9

Relative molecular mass. 1215.8

Graphic formula.

Chemical name. 3,3'-[Oxybiz{ethyleneoxymethylenecarbonylimino)lbis{2,4,6-
triiodobenzoic acidl; CAS Reg. No. 51022-74.3,

Description. An almost white powder.

Solubility. Practically insoluble in water, benzene R and ether R; freely
soluble in methanol R and dimethylformamide R; scluble in alkali hydroxide

solutions.

Catepory. Used in the preparation of meglumine iotroxate as a radiccontrast

mediom,

Storage. Iotroxic aecid should be kept in 2 wall-closed container, protected

from light.

REQUIREMENTS

Genetral requirement. Iotroxic acid eontains not less than 98.0 % and not more

kY 102, H O i
1an 102.0 % of F22H1816N2 g’ caleulated with reference to the

anhydrous substance.

Identity tests

A. Carry out the examination as described under "Spectrophotometoy in the
infraved region” (vol. 1, p. 40). The infrared absorption spectrum is
concordant with the spectrum obtained from iotroxic acid R® or with the
reference spectrum of iotroxie acid.

B, Heat about 0.05 g in 2 ml of sulfuric acid (~1760 g/1)TS in a suitable

crucible; wviclet vapours are evolved.
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Heavy metals. For the preparation of the test =solution used 1.0 g and add
3.0 mi of meglumine (1Q0 g/l)TS aa described under "Limit test for heavy
matals", Procedure 1 (vel., 1, p. 118); determine the heavy metals content

according to method A (vol. 1, p. 119); not more than 10 pg/g.

Halides. Rissolve 10 g in about 30 ml of meglumine (100 g/l)T8 and titrate
potentiometrically with silver nitrate (0.001 mol/1)VE. Each ml of ailver
nitrate (0,001 mol/l)VE is eguivalent to 0.1268 mg of I; the content of

halides, expressed as iodides, does not exceed 40 ug/g.

Solution in alkali. Dissolve 5.0 g in 5.0 nl of sodium hydroxide

(~80 g/L)TS and add 2.0 ml of water; the solution iz not more intensely
coloured than standard colour solution Yw? when compared as deseribed under

+. "Golour of liquids” (vol. 1, p. 50).
Sulfated ash. Not more than 1.0 mg/g.
Water. Determine a5 described under "Determination of water by the Karl
Fischer method", method A (vol. 1, p. 135), using about 0.4 g of the
substance; tha water content is not less than 10 mg/g and not more than

30 mg/g.

Foreign substanees. Carry out the test as described under “Thin-layer

chromatography™ (vel. 1, p. 83), using silica gel R6 as the coating substance

and a mixture of 62 volumes of c¢chloroferm R, 32 volumes of methanol R,
2 volumes of anhydrous formic acid R and ¢ volumes of water as the mobile
phase. Apply separately to the plate 5 ul of each of 2 solutiaons in

' methanol R containing (A) 100 mg of the test substance per ml and (B) 0.50 mg
of the test substance per ml. After removing the plate from the
chromatographie chamber, allow it to dry in a current of air at room
temperature and examine the chromatogram in ultraviolet light (254 nm). Any

spot obtained with =olution A, other than the prinecipal spot, is not more

intense than that obtained with solution B.
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Primary_aromatic amines. Transfer about 1 g, accurately weighed, to a 50-ml

volumetrie flask, dissolve in 2.5 ml of sodium hydroxide (1 mel/1l)VSE and add
12.5 ml of water (= solution A). Dissolve 5.0 mg of

3.amino- 2,4,6-triiodobenzoic acid RE, accurately weilghed, in 0.20 ml of sodium
hydroxide (0,% mol/L)vs and dilute with sufficient water to produge 10.0 ml.
Introduce 2.0 ml of this solution to a 50-ml volumetric flask, add 3.0 ml of
water and 10.0 ml of sodium hydroxide (0.1 mol/L)VE (= solution B). For the
blank solution transfer 5.0 ml of water to a 50-ml volumetric flask and add

10 ml of sedium hydroxide (0.1 mel/Ll)}VS. Wote: Proceed with the three
solutions econcomitantly, striectly observing the instructions.

Add 25 m)l of dimethyl zulfoxide R, c¢lose the flask and swirl to mix.
Allow to stand in the dark in an ice bath for 5 minutes. Continue the
procedure in the dark., Add while shaking 2.0 ml of hydrechloeriec acid
(~420 g/1)TS, allow to stand in the ice bath for 5 minutes and add while
shaking 2.0 ml of frashly prepared sodium nitrite (20 g/1)T3. Start the
timinp usinp a stopwateh readable to 1 second and allow to stand in the ice
bath for exactly 5 minutes. Add 1.0 ml of freshly prepared sulfamic acid
(80 g/1)T8, start the timing agsin and chake till no more gas evolves, Allow
to stand in the ice bath for exactly 5 minutes. Then add 2.0 ml of freshly
prepared N-({l.naphthyl)ethylenediamine hydrochloride/propylene glycol T3,
timing with the stopwaich allow to stand in a water-bath at 22-25 °C for
exactly 10 minutes, and dilute to volume with water. Immediately measure the
absorbances of solutions A and B against the blank solution at 8 wavelength of
465 nm. The absorbanece of solution A should not be gpreater than that of

solution B.

Assay. Carry out the combustion as described under "Oxygen flask methoed”
(vol. 1, p. 124), but using 3-5 mg of the test substance and allowing the
absorbing liquid after rinsing to stand for 20-30 minutes. Titrate the
iliberated iodine with sodium thiosulfate (0.02 mol/1)VE. Each ml of sodium

thiosulfate (0.02 mol/1)VS is equivalent to 0.675 mg of C I N O

H .
22186 29

ACIDUM LACTICUM

Lactic acid

Composition. Lactic acid is a mixture of lactie acid, its condensation
products and water, the equilibrium between the components being dependent on

the concentration and temperature.
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Molecular formula. CSHGOS

Relative molecular mass. 90.08

Graphic formula.

Chemical name. 2-Hydroxypropanole acid; CAS Reg. No. 50-21-5,

Dezcription A colourless or slightly yellow, clear, syoupy, caustic liquid;

cdourless or with a slight characteristic odour.

Miseibility. Miscible with water, ethanol (~750 g/l)TS and ether R;
practically immiscible with chloroform R.

Category. Used in the preparation of sodium lactate solution.

Storape. Lactic acid should be kept in a tightly eclozed container.

Additional information. Lactiec aeid as degepibed, iz not suitable for

parentaral adminisztration (haemodialysis). Lactic acid is usually s racemate

(B3)., but the (+)-(8)-isomer may predominate; it is hygroscopic.

REQUIREMENTS

General requirement. Laetic acid contains not less than 88.0 % m/m and not

more than 92.0 % m/m of CBHGOB‘

Identity tests

A. Heat 5 drops with 5 m! of potassjium permanganate {10 g/l)T8 to boiling;

the solution decolorizes.

B, A mixture of 1.0 ml and 9 ml of water shows an acid reaction with
pH-indicator paper R.

€. Relative density, ggg =1.20 - 1.21.

Heavy metals. Use 1.0 g for the prepatation of the test solution as described
under "Limit test for heavy metals™, Procedure 1 (vel. 1, p. 118); determine
the heavy metals content according to Method A (vel. 1, p. 119); not more

than 10 ug/g.
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Iron. Use 1.0 g; the solution complies with the "Limit test for iron”

{vol. 1, p. 121); not more than 40 ug/g.

Caleium. Bigsolve 5 g in 42 ml of sodium hydroxide (1 mol/13V5 and dilute to
50 m) with distilled water. Dilute 5 ml to 15 ml with distilled water (keep
the remaicing solution for the tesls below).

To 0.2 ml of ethanolic calecium standard (100 pg/ml Ca)T8 add 1 ml of
ammonium oxalate (50 g/1)T3 and allow to stand for 1 minute. Add a mixture of
1 ml of acetic acid (~60 g/1)TS and the prepaced 15 ml of solution to be
tested. Bimilarly prepare a reference solution but using 10 ml of caleium
gteandard (10 yg/ml)T8 and 5 ml of water. Allow both solutions to stand for
15 minutes. Any opalescence in the solution tested iz not more intense than
that of the reference solution (200 ug/g).

Chlorides. Dissolve 0.1 g in 10 ml of water, acidify with niteic acid
(~130 g/1)T3 and add a few drops of silver nitrate (40g/1)TS5; no

opalesceaence is produced immediately,

Sulfates. Take 25 ml of the solution prepared for the limit test for calcium

and proceed ag described under “Limit test fopr sulfates” (veol. 1, p. 116)};

the zulfate content is not more than 0.2 mg/g.

Supars and other reducing suybgtances. To 1 ml of the solution prepared for

the limit test for calelum add 1 ml of hydrochloric acid (1 mel/1)VS, heat teo
boiling, cool,, add 1.5 ml of sodium hydroxide (1 mol/1)V3 and 2 ml of
potassio-cupric tartrate TS, Heat to boiling; no red or greenish precipitate

is produced.

Volatile fatty acids. Heat 5 g cautiously in a glass-sztoppered flask at 50 °C

for 13 minutes; no unpleasant odour resembling that of the lower fatty acids

is detectable immediately after opening the flask.

Methanol and methyl esters. Flace 2.0 g in a round-bottomed flask and add

10 ml of water. Cool in ice, add cagtiously a mixture of 7.5 ml of water with
22.5 ml of potassium hydroxide (400 g/1)T8 and cool in ice for a further 10 -
15 minutes. Adjust to a suitable condenser and steam distil. Collect the
distillate in a 10-ml graduated flask containing 1 ml of ethancl

{(~750 £/1)T3 and distil until a volume of at least 9.5 ml is obtained.

Dilute to 10.0 ml with water. To 1.0 ml of this solution add 5 ml of

potassium permanganate/phosphoric acid TS and mix. After 15 minutes add 2 ml
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of oxalic acid/sulfuric acid TS, stir with a glass rod until the solution is
colourless and then add 5 ml of decolorized fuechsin TS. Allow to stand for
2 hours, The solution is not mowre inktensely coloured than a similarly
prepared reference golution, but using instead of the distillate 1.0 ml of a
solutign containing 100 wg of methsnol R and 0.1 ml of dehydrated ethanol ®
per ml (500 pg/g of methanol).

Citric, oxalic, phosphoric and tartaric acid. To 1 g dissolved in 10 ml of

water add 40 ml of calcium hydrexide TS, and boil for 2 minutes; no turbidity

iz produced.

Ether—insoluble substanges. Dissolve 1.0 g in 25 ml of ether R; the solution
iz not more opalescent than 25 m! of ether R.

Colour. It is not more intensely coloured than standapd colour solution Yw?

when compared as described under "Colour of liquids" (vel. 1, p. 50).
Sulfated ash. WMot more than 1.0 mg/g.

Assay. To 1 g, sccurately weighed, add 10 ml of water and 20.0 ml of sodium
hydroxide (1 mol/1)VS., Stopper the flask and allow to stand for 30 minutes.
Titrate with hydrochlorie acid (1 mol/1)¥$ using 0.5 ml of
phenolphthalein/ethanol TS as indicator. Each ml of zodium hydroxide

(1 mol/1)VS is equivalent to 90.1 mg of CBHGOS'

ALUMINIL SULFAS

Aluminium zulfate

Molecular formula, Alz(soq)a,nﬂzo.

Relative molecular mass. 342.1{anhydrous).

Chemieal pame. Aluminium sulfate (2:3); sulfuric acid, aluminium salt (3:23:
CAS Reg. No. 10043.01-3 (anhydrous); CAS Reg.No. 17927-65-0 (2-3 hydrates).

Description. Colourless, lustrous crystals or crystalline masses, or a white

crystalline powder; odourless.
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Zolubility. Soluble in ¢old water; freely soluble in hot water: practically
insoluble in ethanol (~750 g/l)TE.

Gatepory. Used in the prepacation of aluminium acetate solution; astringent.
Aluminium s fate should be kept in a well-cloced gontaines.

Additional information. Aluminium sulfate containg a variable quantity of

water of crystallization.

REQUIREMENTS

General requirement. Aluminium sulfate containg not less than 51.0 % and not
more than 59.0 % of A12(504)3'

Identity test

A. Disgolve 0.20 g in 2 wml of water, add about 0.5 ml of hydrochloric acid
(~70 /)1)T8 and about 0.5 ml of thioacetamide T§; no precipitate is

formed. Add drep by drop sodium hydroxide (~80 g/1)T8; a gelatinous, white
precipitate is formed which dissolves on further addition of sodium
hydvoxide, Gradually add ammonium chioride (1vd g/1)}T8; a gelatinous, white

precipitate reappears.

B. A 0.10 g/ml solution yields reaction A deseribed under "General

identification tests” as characteristic of sulfates (vol. L p. 115).

Heavy metals., Use 1.0 g for the preparation of the test zolution as described
under “Limit test for heavy metals", Procedure 1 (wvel. 1, p. 118%); determine
the heavy metals content according to methed A (wol. 1, p. 119); not more

than 50 pg/f.

Iron. Use 0.4 g; the solution complies with the “Limit test for iren”
(vol. 1, p. 121); not more than 100 wp/g,

Alkalil and slkaline-earth metals. Dissolve 1 g in 100 ml of water, heat, add

0.1 ml of methyl red/ethanol TS and sufficient ammonia (~100 g/1)TS until

the colour of the solution changes to yellow. Dilute to 150 ml with water,
hest to bolling and filter. Evaporate 75 ml of the filtrate to dryness on a
wator-bath and ignite to constant mass; the residue weaighs not more than 2 mg
(0.4 %),
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Colour and clarity of solution. A solution of 0.50 ¢ in 10 ml of water is not

more intense than opalescence standard TS2? and colourless.
pH value. pH of 2 20 mg/ml solution in carbon-dioxide-free water R, 2.5 — 4.0,

Assay. Dissolve about 0.5 g, accurately weighed, in 20 ml of water, and

proceed 2: described under “"Complexometric titrations™ for aluminium (vol. 1

¥

p. 128). Each ml of disodium edetate (0.05 mol/1l)VS iz equivalent to B.554 e,

of AIE(SOﬁ}B‘

CALAMINUM
Calamine
Compegition. Calamine is zinc oxide with a small proportion of ferrie oxide.

Deseription. A fine, amorphous pink or reddish brown powder; odourless.

Solubility. Practically insoluble in water; soluble with affervescence in

mineral acids.
Catepory. Used in the preparation of calamine lotion:; antipruritic.
Storage. Calamine should be kept in 2 well-closed container.

Additional information. Attention zhould be paid to the mierobiolegical

quality since Calamine iz of natural ovigin.

REQUIREMENTS

Genaral requitement. Calamine contains not less than 98.0 % and not more tth

100.5 % of Zn0, caleulated with reference to the ignited substance.

Identity tests

A. Shake 1 g with 10 ml of hydrochloric acid (~70 g/1)T§S and filter. To

5 ml of the filtrate add 0.3 ml of sodium hydroxide (~80 g/1)T8; a white
precipitate is formed, Add a further 2 m) of sodium hydroxide (~80 g/1)TS;
the precipitate dissolves. A4d4d 10 ml of ammonium chloride (100 g/1)TS: the

selution remains clear. Add 0.1 ml of sodium sulfide TS; a flocculent, white

precipitate is formed.
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B. To 1 g add 10 ml of hydrochloric acid (~70 g/1)TS, heat to boiling and
filter. To the filtrate add a few drops of ammonium thioecyanate (75 p/l)T8;

a reddish colour is produced.

Calcium or magnesium. Digest 1 g in 25 ml of hydrochleric acid (~70 g/l)TS

tor 50 minutes and filter. To tne filtrate add anmonia (~150 g/1)T2 untiil

the precipitate first formed is redissolved, then add 5 ml more of ammonia
(~100 g/1)TS. To 10 ml of this solution add 2 ml of ammonium oxalate

{25 #/1)TS; not more than a slight turbidity is produced. Teo a further 10 ml
portion add 2 ml of disodium hydrogen phosphate (100 g/1)TS; not more than a
slight turbidity is produced.

Leard. Dissolve 2.0 g in a mixture of 20 ml of water and 5 ml of glacial
acetic acid R, filter, and add 0.10 ml of potassium chromate (100 g/1)T8 to

the filtrate; the solution remains clear for 5 minutes.

Acid-insoluple substances. Dissolve 2.0 g in 50 ml of hydrochloric acid

(~70 g/1)TS8, and filter, Wash the residue with water and dry it to censtant
welpght at 105 °C; the residue weighs not more than 40 mg (2.0 %).

Alkaline substances. Digest 1.0 g with 20 ml of water and warm on a

water-bath for 15 minutes. Filter and add 2 drops of phenolphthalein/
ethanegl TS5 to the filtrate; if a red colour is produced not more than 0.20 ml

of sulfuric acid (0.05 mol/1)VS is required to dizcharpe it.

Ethanel-soluble dyes. Shake 1.0 g with 10 ml of ethanol (~710 g/1)TS and

filter; the filtrate iz colourless.

Water-scluble dyes. Shake 1.0 g with 10 ml of water and filter; the filtrate

is colourless.

Loss on ignition. Weigh 2 g and ignite at 500 *C to constant weight; not

more than 20 mp/p (keep the freshly ignited material for the assay).

Assay. Weigh about 1.5 g of freshly ignited material (see losz on ignipion),
accurately weighed, add 50.0 ml of sulfuric acid (0.5 moel/1)VS, heat gently
until no further solution occurs and filter. Wash the residue with hot water
until the last washing is neutral to litmus paper R. To the combined filtrate
and washingg add 2.5 g of ammonium chloride R, c¢ool, and titrate with sodium
hydroxide (1 mol/1)VE using methyl orange/ethansl TS as indicator. Each ml of
sulfuric acid (0.5 mol/L)VS is equivalent to 40.69 mg of ZnO.
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CISPLATINUM
Cisplatin

Molecular forpmila, C12H6N2Pt

Relative molecular mass. 300,0

Craphic formula.

Chemical name. cis-Diamminedichloroplatinum; CAS Reg. Wo. 15663-27-1.

Description. White to yellowish crystals or a yellow powder,

Solubility. &lightly soluble in water; sparingly soluble in

dimethylfortamide R; praectiezlly insoluble in methanol R and chloroform R.

Catepory. Cytotoxiec drug.

Storage. Cisplatin should be kept in a tightly closed container, protected
from light, and stored at a temperature between 2 and 8 °C.

Additional information. CAUTION: Cisplatin must be handled with care
avoiding eontact with the skin and inhaling of airborne particles. When
heated, it blackens at about 270 °C with decomposition,

REQUIREMENTS

General requirement. Cisplatin contalng not less than %6.0 % and not more

than 102.0 % of CleGNZPt, calculated with reference to the anhydrous

substance,

identity tests
. Either test A and B or tests B and C may be applied.

A. Carry out the examination as degseribed under “spectrophotometry in the
infrared region™ (vel.l, p.40). The infrared absorption spectrum is
conccrdent with the spectrum obtained from cisplatin RS or with the reference
spectrum of cisplatin.
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B. See the test described below under “"Related substances™. The principal
spot obtained with solution A corresponds in position, appearance and

intensity with that obtained with selution B,

C. Place 0.050 g in a glass dish, add 2 ml of sodium hydroxide (~8B0 g/1)TS
and evaporate to dryness on a water-bath in a mixture of 0.5 ml of nitrie acid
{~1000 g/1)T8 and 1.5 ml of hydrochloric acid {(~420 g/1 TS), and again
evaporate to deoyness; the residue is ovange. Dissolve it in 0.5 m]l of water
and add 0.5 ml of asmmonium chloride (100 g/1)T8; a yellow, crystalline

precipitate ig produced,

Clarity and colour of solution. Dissolve 25.0 mg in 25.0 ml of a solution

composed of 0.22 p of sodium chloride R dissolved in 25.0 ml of
carbon-dioxide-free water R; the solution is clear and not more intensely
coloured than standard colour Gn3 when compared as described under “Colour of
ligquids (vol.1, p.50). (Keep the solution for the pH-value as degccibed
bhelow).

Water. Determine as described under "Determination of water by the Karl
Fischer method”, Method A (vol.l, p.135), using about 0.5 g of the substance;

the water content is not more than 10 mg/g.

pH_value. The pH of the solution prepared for the "Clarity and colour of

solution” and measured immediately, 4.5 - 6.0.

Related substances. Carry out the test as desgeribed under “Thin-layer

chromatography (vol.l, p.83), using cellulose R previously activated by
heating at 150 °C as the coating substance and mixture of 1 volume of water
and 9 volumes of acetone R ac the mobile phase. Apply separately to the plate
2.5 pl of each of 2 solutiens in a mixture of equal volumes of
dimethylformamide ® and water containing (4) 2.0 mg of the test substance per
mi, and (B} 2.0 mg of cisplatin RS per ml. Alse apply 5 ul of each of

2 gplutions in dimethylformamide R containing (C) 20 mg of the teat substance
per ml and (D) 0.40 mg of the test substance per ml, After removing the plate
from the chromatographic chamber, allow it to dry in a current of warm air,
spray it with stannous chloride/hydrochloric acid TS and allow to dry again.
With selution € no spot appears lower than the principal spot. Any other spot
obtained with solution , other than the principal spot, is net more intense

than that ohtained with gsolution D.
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Ultraviclet absorbance ratio. (Prier to use, clean =ll glassware with a

mixture of 3 volumes of hydrochloric acid (~420 g/1)TS and 1 volume of

nitriec aeid (~1000 g/1)TS, rinse thoroughly with water and dry. Note: Do

not use dichromate for cleaning and do not use acetone or pressurized air for
drying. Protect the test solutions from light and use them within 1 hour
after preparation). Transfer about 98.5 mg, accurately weighed, to a 100-ml
volumetele flask and dissolve in sufficient hydrochlorie acid (0.] mol/1)VE to
produce 100 ml.  Skir with a magnetiec bar at a high speed for 5 minutes or
place in an ultrasonic bath for 10 seconds or until completely dissolved. The
ratio of the absorbance measured in a 2-em layer against hydrochloric acid
(0.1 mol/1)VS at the mawimum wavelength of about 301 nm to that at the minimum

wavelength of about 246 nm iz not less than 4.5.

Silver. Determine by atomic absorption spectrophotometry (vol.l, p.45) at a
wavelength of 328 nm using a silver hollow cathode lamp, an air-acetylene
flask, and at a slit width of 0.5 nm; as a standard sclution use silver
standard (5 wg Ag/ml)TS. For the test solution dissolve 0.10 g in 15 ml of
nitrie acid (~1000 g/1)T$ while heating at 80 °C and dilute with water to

25 ml; not more than 250 ug of Ag per g.

Assay. Dissolve about 25 mg, accurately weighed in sufficient hydrochloric
acid (~ 70 g/1)T8 to produce 25 ml. Dilute 1.0 ml of thig solution with the
same golvent to 25 ml. Transfer 5 ml to a glass—stoppered 25-ml conical flask
and add 10 ml of hydrochlotrie acid (~70 g/l)TS. Place into a second £lask

15 ml of hydrochlorie acid (~70 g/1)TS to serve as a blank. Add 2.5 ml of
gtannous chloride/hydrochloric acid T82 and dilute to volume with hydrochlorice
acid (~70 g/1)T5. WMix and allow to stand for 30 minutes. Measure the
absorbance of a 2-em layer at the maximum at about 402 nm againgt a zolvent
cell containing the blank., <Calculste the amount of 012H6N2Pt in the

substance being tested by comparison with cisplatin RS, similarly and

concurraently examined.

DACTINOMYCLNUM

Dactinomycin

Molecular formula. C62H86N12016

Helative molecular mass. 1255
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Graphic formila.

Chemical name. Actinomycin D; CAS Reg. No. S50-76-0,

Deseription. An orange red to red, crystalline powder.

Solubility. Soluble in water at 10 °C and slightly soluble in water at 37 °C;
freely soluble in ethancl (~750 g/1)7T5 and methanol R; very slightly soluble
in ether R.

Catepory. Cytotoxic drug.

Btorage. Dactinomycin should be kept in a tightly closed container, protected
from light.

Additional information. Dactinomycin is hygroscopic and iz affected by light

and heat. GCAUTION. Dactinomycin mugt be handled with care, avoiding contact

with the skin and inhaling of airborne particles.

REQUIREMENTE

General reguirement. Dactinomycin contains not lesz than 95.0 % and not more
than 103.0 % of 062H86N12016' caleulated with reference to the dried
substance.

Identity kests

A. The abzorption spectoum of a 25 wg/ml solution in methanol R, when
observed between 220 nm and 500 nm, exhibits 2 maxima at about 240 nm and

445 nm. The absorbance of a l-cm layer at the maximum wavelength of 445 nm is
about 0.83; the ratio of the absorbance at 240 nm to that at 445 nm is between
1.30 and 1.50.

B. Carry out the test as described under “Thin-layer chromatepraphy™ (vol.l,
P-83), using silica gel R4 as the coating substance and a mixture of 4 volumes
of l-butanol ®, 2 volumes of water and 1 volume of methanol R as the mobile
rhase. Apply separately to the plate 10 pl of each of 2 solutions in

acelone K econtaining (A) 10 mg of the test substance per ml and (B) 10 mg of

dactinomycin RS per ml. After removing the plate from the chromatographic
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chamber, allow it to dry in air, and examine the chromatogram in ultraviolet
light (254 nm). The principal spot obtained with solutien A corresponds in

pogition, appearance, and intensity with that obtained with solution B.

C. Add about 1 mg to a solution of 10 mg of paraformaldehyde R in 1 ml of
sulfurle acid (~176Q g/l1)TS; a red-violet colour is produced.

Melting tange. 235 - 237 °C.

Specific optical rotation. Use a 10 mg/ml solution in methanol R and

calculated with reference to the driasd substance; [a] 22 ¢ = -292 to -317°.

Sulfated ash. WNot more than 10 mg/g.

Logs oh drying. Dry at 60 °C under reduced pressure (not exceading 0.6 kPa or

about 5 mm of mercury) for 3 hours; it loses not more than 50 mg/g.

pH_value. pH of a saturated solution, 5.5 - 7.0.

Assay. Carry out the test as described under “High performance liguid
chromatography™ (vel. 3, p. 373), using a column 30 cm long and 3.9 mm in
internal diameter packed with porous silica gel or ceramic microparticles,
5-10 um in diameter, the surface of which has been modifiad with chamically
bonded octadecyl silane groups.

As the mobile phase, use a mixture of 46 volumes of acetonitrile R,
25 volumes of sodium acetate (0.04 mol/1)VS and 25 volumes of acetic acid
(0.07 mol/1)Vs, filter through a membrane filter (porosity of 1 um or finer)
and degas the resulting selvent mixture. (Note: the concentration of
acetontrile may have to be adjusted to provide s suitable chromatogram and
elution time,)

Prepare the following seolutions immediately before use in the
above-mentioned mobile phase, and store them protected from light, containing:

(A) 1.20 mg of the test substance per ml, and

(8) 1.20 mg of dactinomycin RS per ml.

Operate with 3 flow rate of about 1.0 ml per minute. As a detector use an
ultraviolet spectrophotometer at a wavelength of about 254 nm,

Make 3 replicate injections of solution B, each of 20 ul to determine
the peak responses. The relative standard deviation of the peaks is not more
than 1.0 %.
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Inject 20 pl of each of solutions A and B, Measure the peak responses.
{(The retention time for dactinomycin is about 25 minutes.) Calculats the
route , ; H j i i :
content. in % of CEZ 86N12016 using the following formula
0.25(H/E)(Allﬂz), in which M is the concentration of the reference
solution of mg per ml, W is the weight in mg of the substance Lo be tested,

and Al and AZ are the peak resposnses of the test substance and reference

gsubstance, respectively.

Pytopens. Catry out the test as deseribed under "Test for pyrogens™ (vol.l,
p.155) injecting, per kg of the rabbit's mass 1 ml of a solution in sterlile

water R containing 0.2 mg of the substance to be examined per ml.

HOMATROPINI METHYLBROMIDUM .V

Homatropine methylbromide

Molecular f la. GC__H
olecular formula 17 2a‘t’h:'l\ll')

Helative molecular mass. 370.3

Graphic formmula

Chemical name. 8-Methyltropinium bromide mandelate; 3e-hydroxy-B-methyl-

lal,5cH-tropanium bromide mandelate; endo-3-[(hydroxyphenylacetyl)oxyl-
8,8-dimethyl-B-azoniabicyelof3.2.1}octane bromide; CAS Reg. No. 80-49-9,

Description. A white, crystalline powder; odourless.

Solubility. Very scoluble in water; freely soluble in ethanel (~750 g/1)TE;

practically ingoeluble in ether R and acetone R.

Catepory. Mydriatic,

Storagpe. Homatropine methylbromide should be kept in a tightly closed

container, protected from light.

Additional information. Homatropine methylbromide darkens on exposure to
light.
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REQUIREMENTS

General vequivements. Homatropine methylbromide contains not less than 58.5 %

and not more than 101.0 % of C17H243FN03’ calculated with reference to

the dried substance.

Identity tests

A. Dissolve 10 mg in 1 ml of water; add ammenia (~100 g/1)T5 to render the
solution slightly alkaline, and shake with 5 ml of c¢hloreform R. Evapotate
the chloroform layer to dryness on a water-bath and add 1.5 ml of mercuric

ehloride/ethanol T8 to the residue; no yellow or red colour is produced
(distinetion from homatropine, atropine and other zolanaceous alkaloids).

B. A 20 mg/ml golution yields reaction A described under “General

identification tests™ as characteristic of bromides (vel.l, p.112).

C. Melting temperature, about 190 *C.

Bulfated ash. WNot more than 2.0 mg/g.

Loss on drying. UDry to constant weight at 105 *C; it loses not more than
10 mg/g.

P value. pH of & 10 mg/ml solution, 4.5 — 6.5.

Related substances. Carry out the test as deseribed under “Thin-layer

chromatography"” (vel.l, p.83); using silica gel RS as the coating substance
and a mixture of 6 volumes of l-propancl R, 3 volumes of wataer, 2 volumes of
methanol R and 1 volume of glacial acetic acid R as the mobile phase. Apply
separately to the plate 5 ul of each of 2 solutiong in a mixture of

9 volumes of wethancl R and 1 volume of water containing (A) 40 mg of the test
substance per ml, and (B) 0.4 mg of the test substance per ml. After removing
the plate from the chromatographie chamber, zllow it to dry in air and spray
it first with potassium iodobismuthate T82, then with sodium nitrite

(50 g/1)T2. Examine the chromatogram in daylight. Any spot obtained with
solution A, other than the principal spot, is not more intense than that

obtained with solution B.
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Dissolve about 0.7 %, accurately weighed, in 50 ml of glacial acetic
acid ®1l, add 10 ml of mercuric acetate/acetic acid TS, and titrate with
perchloric acid (0.1 mol/1)VS, determining the endpoint potentiemetrically as
degeribed under "Non- aqueous titration”, Method A (vol.1l, p.131). Hach ml of

perchleric acid (0.1 mol/1)VS is equivalent to 37.03 mg of 017H243rN03.

IMIPRAMIN1 HYDROCHLORIDUM

Imipramine hydrochloride

. £, H
Molecular formuila 19 2&“2'H01

Relative meolecular mass. 316.9

Graphic formula.

monohydrochloride: 10,11-dihydro- N,N-dimethyl-5B-dibenz(b,f]azepine-5-
propanamine monchydrochloride; CAS Reg. No. 113-5%2-0.

Other name. Imizine.

Description. A white ot slipghtly yellowish, crystalline powder; odourless or

alnost odourless.

lubility. Freely soluble in water, ethanel (~750 %/1)T8 and chloroform

R; practically insoluble in ether R.

Catepory. Psychotherapeutic drug.

Storage. TImipramine hydrochloride should he kept in a tightly cloged

container, protected from light.

Additional information. Even in the shsence of light, Imipramine

hydrochloride is gradually degraded on ewposure to a humid atmosphere, the

decomposition being faster at hipgher temperatures.
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REQULIREMENTS

General requirement. Imipramine hydrochloride containg not less than 98.0 %
and not more than 102.0 % of 619H24N2,HC1. calculated with reference o
the dried substance.

Identity tests

A. Carry out the examination as desceribed under “Spactrophotometry in the
infrared region" (vol. 1, p. 40). The infrared ahsorption spectrum is
concordant with the spectrum obtained from imipramine hydrochloride RS or with

the reference spectrum of imipramine hydrochlorida.

B. Dissolve about 2 mg in 2.0 ml of water and add 2 ml of nitric acid

(~1000 g/1)TS; an intense bhlue colour is produced (based on BT).

G. Dissolve about 0.05 g in 3 ml of water and =zdd 0.05 ml of

quinhydrone/methancl T3; no red colour develops within 15 minutes.

P. A 0.05 g/ml solution yields reaction B degcribed under “General

identification tests™ as characteristic of chlorides (vol. 1, p. 113),

Melting vanpe. 170 — 174 *C, with decomposition.

Heavy metals, Use 1.0 g for the preparation of the tast solution as deseribed
under "Limit test for heavy metals”, Procedure 3 (vol. i1, p. 118); determine
the heavy metals content aceording to Method A (vol. 1, p. 116)}: not more
than 20 ug/g.

Clarity and colour of solution. Dissolve rapidly by shaking and triturating
with a glass rod 1.0 g in 10 ml of carbon-dioxide-free water R; the solution
is clear. (Keep a portion of this solution for the test of the PH value.)
Tmmediately dilute the solution with an equal volume of water; it is not more
intensely coloured than standard colour solution Yw? when compared as

described under “Colour of ligquids™ (vol. 1, p. 50).

Sulfated ash. Not more than 1.0 mg/g.

Logs on drying. Dry to constant weight at 105 °C; it loses not more than
5.0 mg/g.
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pH value. pH of the solution prepared for the “Clarity of solution”, measured

immediately after preparvation, 3.6 - 5.0,

Related substances. Carry out the test as described under "Thin-layer

ehromatography”™ (vel, 1, p. 83), using silica gel Rl as the coating gsubstance
and a mixture of 5 volumes of hydrochloriec acid (~250 g/1)T8, 5 volumes of
water, 35 volumes of glacial acetic acid R and 55 volumes of ethyl acetate R
as the mobile phase. Apply separately to the plate 10 ul of each of

3 solutions in methanol R prepared immediately before use containing (A) 23 mg
of the test substance per ml, (B) 0.05 mg of the test substance per ml, and
(C) 0.05 mg of iminodibenzyl R per ml. After removing the plate from the
chromatopraphic chasmber, allow it to dry for 5 minutes, spray with a solution
of 0.5 g of potassium dichromate R dissolved in a mixture of 4 volumes of
wiater and 1 volume of sulfuric acid (~1760 g/l)TS. Examine the plate
immediately in daylight. Any spot obtained with solution A, other than the
principal spot which is blue in celour and the spot corresponding to
iminodibenzyl as obtzined with solution G, is not more intense than the spot
obtained with solution B. Furthermore, any spot obtained with solution A
cotrrasponding to iminodibenzyl is not more intense than the spot obtained with

solubion C.

Assay. Dissolve about 0.3 g, accurately weihed, in 80 ml of glacial acetic
acid R1, add 10 ml of mercuric acetate/acetic acid TS, and titrate with
perchleric acid (0.1 mol/1)VS as described under "Non-aqueowus titration”™,
Method A {vol. 1, p. 131). #®ach ml of perchloric acid (0.1 mol/1)VE is

equivalent to 31.69 mg of ClgquNz,Hcl.

IOHEXGLUM

Iohexol

Molecular formula. 619H2613N309

Relative molecular mass. 821.1

Graphic formula.

Chemical name.

W8 -bis(2,3-Dihydroxypropyl)-5- [H-(2,3-dihydroxypropyl)acetamido)-2,4,6-
triiocdoisophthalamide; CAS Reg. No. 66108-95--0.
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Deseription. A white to greyish, amerphous powder.

Solubility. Very soluble in water and in methanol R; practically insoluble

in ehlovroform R.

Caterpory. Radiocontrast medium.

storage. Iohexol should be kept in a well-closed container, protected from
lTight.

Additional iuformation. The bulk is isclated by evaporation of an aquecus

golution; melting tange, 177-187 °C.

REQUIREMENTS

General requirement. TIchexol contains not lessz than 98.5 % and not more than

101.5 % of 019H2613N3°9' ¢aleulated with reference to the anhydrous

sybstance.

Identity tests

Either test A alone or tests B, € and D may be applied.

A. Carry out the examination as described under "Spectrophotometry in the
infrared region™ (vol. 1, p. 40)}. The infrared absorption spectrum is
coneardant with the spectrum obtained from iohexcl RS or with the reference

spactrum of iohexol.

B. The absorption gpectrum of a 10 ug/ml solution, when observed between
230 mn and 3530 nm, exhibits a maximum at about 245 nm; the absorbance of a

l-em layer at the maximum wavelength iz about 0.36.

€. B%ee the test described below under "Related substancas™. The prineipal
spot obtained with solution A corresponds in pozition, appearance, and
intensity with that obtained with solution B.

B. Heat about 0.05 g in a suitable erucible; violet vapours are evolved.
Aluminium. Separately, place into four different separatory funnels 1.0 ml

3+
and 2.0 ml of a freshly prepared aluminium standard {10 wg Al~ /ml)TS,

16 ml of a 0.5 g/ml aolution of the substance to be examined in water, and
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10 ml of water to serve asz a blank. To each funnel add 5 m]l of ammonium
chloride buffer, pH 10.%, TS and dilute to 25 ml with water. To every funnel
add 3 ml of B-hydroxyquinoline/chlervoform T8 and shake for 2 minutes, Allow
the phases to separate and measure the azbsorbance of the extracts against the
extracted blank solution at a maximum at about 395 nm; the aluminium eontent

is not more than 4 pg/g,

Copper. Separately, place into four different separatory funnels 0.20 ml and
1.0 ml of a freshly prepared copper standard (10 wg/ml Cu)TS, 10 ml of a

0.5 g/ml golution of the substance to be examined in water, and 15 ml of water
to serve as a bhlank. To each funnel add 1.0 ml of ammonium
pyrrelidinedithiocarbamate (10 g/1)TS, 5 ml of acetate buffer, pH 4.5, TS and
dilute to 25 ml with water. To every funnel add 5 ml of isobutyl methyl
ketone R and shake for 2 minutes. Allow the phases to separate and measure
the abgorbance of the extracts against the extracted blank solution at a

maximum at about 435 nm; the copper content is not more than 0.5 ug/g.

Halides. Dissolve 5 g in about 20 ml of water and titrate with silver nitrate
{0.001 mol/1)VS determining the endpoint potentiometrically, using a
silver/silver chloride electrode system. Repeat the pperation without the
substance being tested., Each ml of silver nitrate (0.001 mol/l)VS is
equivalent to 0.1269 mg of I; the content of halides, calculated as iodides,

does not exceed 20 ug/g.

Colour of selutien. Dissolve 6.47 g of the substance in water to make 10.0 ml

{make correction for water content). The concentration of the solution is
64.7 %, eqv. to 300 mg I/ml. Filter through Millipore filter 0.22 um, and
measure the absorbance in a 1 cm cell with distilled water as blank at 400 nm,
420 nm and 450 nm. The absorbance is not greater than 0.200, 0,050 and 0.025,
respectively.

Water. Determine as decribed under "Determination of water by the Karl
Fischer method", method A (vol. 1, p. 135), using about 0.2 g of the

substance; the water content is not more than 50 mg/g.

Related substances. Carry out the test as desc¢ribed under “Thin-layer

chromatography” (vol. 1, p. 83), usging silica gel R6 as the coating substance
and & mixture of 50 volumes of l-butanel R, 11 veolumes of acetic acid
(~300 /1)T8 and 25 volumes of water as the mobile phase. Apply separately

to the plate 10 ul of each of 4 zolutions in methancl R containing (A) 10 mg
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of the test substance per ml, (B) 10 mg of iohexol RS per ml, (C) 20 mg of the
test substance per ml, and (D) 40 ug of the test substance per ml. After
removing the plate from the chromatographic chamber, allow it teo dry in air
and examine the chromatogram in ultravielet light (254 nm). Any spot obtained
with solution €, other than the principal spot, is not more intense than that

obtained with solution D.

Primary aromatic amines

The solutionz must be protected from light throughout the procedure,

To 0.20 g add 15 ml of water, mix to digsolve and alleow to stand in an
ice-bath for 5 minutes. Add 1.5 ml of hydrochloric acid (~2%50 B/1)Ts and
2.0 mi of sodium nitrite (10 g/1)T8, mix, and return the flask to the ice-bath
for exactly 4 minutes. Add 1.0 ml of sulfamic acid (50 g/1)TS and again place
the flask in the ice-bath for exactly 1 minute. Remove the flask from the
bath, 2dd 0.5 ml of freshly prepared N-(l-naphthyl)ethylenediamine hydro-
chleoride/propylene glycol T8, mix and dilute to 25.0 ml with water. Within
20 minutes measure the absorbance of a 5-cm layer (see Annex, p. 86) at the
maximum at about 495 nm against a solvent cell containing a solutioen prepared
by treating 15 ml of water in a similar msnner; the absorbance is not greater
than 0.21.

Agzay. Carry out the combustion as described under “Oxygen flask method”
{vol. 1, p. 124}, but using 5-10 mg of the test substance. Titrate the
liberated iodine with sodium thiocsulfate (0.01 mol/l)VS. ERach ml of sodium

thicsulfate (0.0l ml/1)VS is equivalent to 0.456 mg of 019H2613N309,

KETAMINI HYDROCHLORIDUM
¥etamine hydrochloride

Molecular formula. C13H1601N0,H01

Relative molecular mass. 3274.2

Graphic formula.

Chemical name. 2-(2-chlorophenyl)-2- (methylamine)cyclohexanone
hydrochloride; (+)-2-(o-chlorophenyl)-2- (methylamine)cyclohexanone
hydrochloridae; CAS Reg. No. 1867-66-9.
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Desciption. A white, crystalline powder; odour, characteristic.
Solubility. Freely soluble in watet and methanol R; socluble in ethanol
(~750 g/1)TS; s=paringly seluble in chloveform R; practically insoluble in
ether R.

Catepory. General anaesthetic.

Storage. Ketamine hydrochloride should be kept in a well.closed container.

REQUIREMENTSE

General requirement. Ketamine hydrochleoride contains not less than 98.5 % and

not. more than 101.0 % of C13H16C1NO,HL1.

Identity tests

Either tests A and D, or tests B, C and D may be applied.

A. Carry out the examination as described under "Spectrophotometry in the
infrared region™ (vol. 1, p. 40). The infrared absorption spectrum is
concordant. with the spectrum obtained from ketamine hydrochloride RS or with

the reference gspectrum of ketamine hydrochloride.

B. The absorption spectrum of & .33 mg/ml solution in hydrochloric seid
(0.1 mol/1)VS, when observed between 230 pm 2nd 350 nm, exitibits 2 maxima at
about 269 nm and 276 nm. The tatio of the absorbance at 26% nm to that at
276 nm is between 1.10 and 1.22.

C. Dissolve 1 g in 10 ml of water, add 1 ml of sulfuric acid (=100 g/1)TS
and 1 m! of ammonium reineckate (10 g/1l)TS: & light red precipitate is

produced.

D. A 0.1 g/ml solution yields reaction B deszcribed under "General

identification tests" as characteristic of chlorides (vol. 1, p. 113).

Melting ranre. 258-261 °C,
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Heavy metals. Use 1.0 g for the preparation of the test solution as deseribed
under "Limit test for heavy metals", Procedure 1 (vol. 1, p. 118); determine
the heavy metals content according to Methed A (vol. 1, p. 119}; hot more
than 20 ug/g.

Clarity and ¢olour of solution. A solution of 2.0 g in 10 ml of water is

clear and colourless.

Sulfated ash. Not more than 1.0 mg/g.

pH value. pH of a 0.10 g/ml solution, 3.5 « 4.1.

Related gubstances. Carry out the test as described under “Thin-layer

chromatography” (vol. 1, p. 83), using silica gel Rl and a mixture of

49 volumes of cyclohexane R and 1 volume of isopropylamine R as the mobile
phasze. Apply separately to the plate 2 ul of each of 2 sgolutions in
methanol R containing (A) 50 mg of the test substance per ml and (B) 0.25 mg
of the test substance per ml. Develop the plate for a distance of 10 em.
After removing the plate from the chromatographic chamber, allow it to dry in
2ir and spray the plate evenly with modified Dragendorff reagent TS, dry and
spray with hydrogen peroxide (~60 g/1)T5. Any spot obtained with sclution

&, other than the principal spot, is not more intense than that obtained with

solution B,

Azsay. Dissolve about 0.5 g, accurately weighed, in 1 ml of formic acid
(~1080 g/1)T8, add 70 wml of a mixture of 6 volumes of acetic anhydride R and

1 volume of glacial acetie acid Rl. Add 10 ml of mercuric acetate/aaetiﬁ acid
T8 and titrate with perchlorie acid (0.1 mol/1)V8, determining the endpaint
potentiometrically as described under "Non-agqueous titration', Method A

(vel. 1, p. 131). Each ml of perchloriec acid (0.1 mol/1l)VS is equivalent to

27.42 mg of C13H1601N0.HC1.

MAGNESII SULFATIS HEPTAHYDRAS
Magnesium sulfate heptahydrate

Moleeular formula. Mg$04,7H20

Relative molecular mass. 244.5
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Chemical name. Magnesium sulfate (1:1) heptahydrate; sulfuric acid magnesium
salt (1:1), heptahydrate; CAS Reg. No. 10034-99-B,

gther name. Epsom salt.

Desceription. Brilliant, colourless crystals or a white, crystalline powder;

odourless,

Solubility. Freely soluble in water; practically inseluble in ethanol
(~150 g/1)T=8.

Category. Cathartic.

Storage. Magnesium sulfate heptahydrate should be kept in a well-cloged

container,

Additional information. Magnesium zulfate heptahydrate effloresces in warm,

dry air.

REQUIREMENTS

General regquirements. Magnesium sulfate heptahydrate contains not less than

99,0 % and not more than 100.5 % of MgEO calculated with reference to the

4 ]
dried substance.

Identity tests

A. Dissolve 10 mp in 2 ml of water, add 1.0 ml of ammonia (~10¢ g/1)T3;, a
white precipitate iz produced which redissolves after adding 1.0 ml of
anmmonium chloride (100 g/1)TS. Add 1.0 ml of disodium hydrogen phosphate
(40 g/1)T8; a white, fine crystalline precipitate is formed.

B, A 20 mg/ml solution vields reaction A described under "General

identification tests” as characteristic of sulfates (vel. 1, p. 113).

Heavy metals. Use 1.0 g for the preparation of the btest solution as described
3o

under "Limit test for heavy metals", Procedure 1 (vol. 1, p. 118); determine
the heavy metalz content according to methed A (vel. 1, p. 119); not more

than 10 ug/g.
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Arsenic. Use a solution of 5.0 g in 35 ml of water and proceed as described
under "Limit test for arsenie™ (vol. 1, p. 122); the arsenic content is not

more than 2 ug/g.
chlorides. Dissolve 0.85 g in a mixture of 2 ml of nitric acid (~130 g/13)TS
and 20 ml of water, and proceed as described under "Limit test for chlorides™

(vol. 1, p. 1%6); the chloride content is not more than 0.30 mg/g.

Iron. Use 2.0 g: the solution complies with the "Limit test for iron"

(vel. 1, p. 121); not more than 20 pg/p,

Clarity and colour of solution. A solution of 1.0 g in 10 ml of water is

clear and ¢olourless.

Losg on drying. Dry 0.5 g at 110-120 *C for 1 hour and then at 400 *C to

comstant mass; it loses not less than 0.48 g/g and not more than 0.52 g/g.

Acidity or alkalinity. Disselve 1.0 g in 10 ml of water and add 0.05 ml of

rhenol red/ethanocl T5; not more than 0.2 ml of hydrochloric acid
(0.01 mol/1)VE or sodium hydroxide (0.01 mel/l)VE is required to attain the
midpoint of the indicator (pink).

Asgay. Dissolve about 0.25 g, accurately weighed, in 100 ml of water, and
procaad with the titration as described under “Complexometriec titrations" for
magnesium (vel. 1, p. 129). Each ml of disodium edetate (0.05 mol/1)VE is
equivalent to 6.01E mg of MgSOQ.

MEDROXYPROGESTERONI ACETAS

Medroxyprogesterona acetate

Molecular formula. c24H3404

Relative molecular mass. 386.,5

Graphic formula.

Chemical name. 17-Hydroxy-6a-methylpregn 4- ene-3,20-dione acetate;
(6ax)-17-{(acetyloxy)-é-methylpregn-4-ene-3,20-dione; CAS Reg. No. 71-58-9.
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Pescription. A white or almost white, crystalline powder; odourless or

almost odourless.

Solubility. Practicallly insoluble in water; freely soluble in chloroform

K; =soluble in acetone R and dioxan KH; slightly soluble in ethanol

(~750 /1173, methanol R and ether R.

Catepory. Progestogen.

stotvage. Medroxyprogesterone acetate ghould be kept in a well-closed

container, protected from light.

REQUIREMENTS

General requirement. Medvowyprogesterone acetate contains not less than

97.0 % and not more than 103.0 % of Czq“aaoa' caleulated with reference

to the dried substance.

Identity tests
Fither tests A and D or tests B, C and D may be applied.

A. Carty out the exsmination as degcribed under "spectrophotometry in the
infrared region” (vol. 1, p. 40). The infracred absorption spectrum iz
concordant with the spectrum obtained from medroxyprogesterone acetate RS or

with the reference spectrum of medroxyprogesterone acetate.

B. Carry out the test as described under "Thin-layer chromatography” (vel. 1,
p. 83) preparing 2 plates and using kieselguhr Rl az the coating substance and
a mixture of 1 volume of propylene glycal R and § volumes of acetone R to
impregnate the plate, dipping it about % mm into the liquid. After the
solvent has reached a height of at least 16 cm, remove the plate frow the
chromatographic chamber and allow it to stand at room temperature until the
solvent has complately evaporated. Use the impregnated plate within 2 hours,
carrying out the chromatography in the same direction as the impregnation.

Use a mixture of equal valumes of cyclohexane R and light petroleum Rl as the
mobile phasma. (Keep 1 plate for the test of related substance.) Apply
separately to one plate 2 ul of each of 3 solutions in a mixture of

g volumes of chlereform R and 1 volume of methanol R containing (A) 2.5 mg of

the test substance per ml, (B) 2.5 mg of medroxyprogesterone acetate RS per ml
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and (C) a mixture of equal volumes of solutions A and B. Develop the plate
for a distance of 15 cm. After removing the plate from the chromatorgraphic
chamber, allow it to dry in air until the solvents have evaporated, heat at
120 °C for 15 minutes and apray the hot plate with sulfuric acid/ethancl TS.
Heat at 120 °C for a further 10 minutes, allow to cool, and exsamine the
chromatogram in daylight and in wltravielet light (365 tm). The prineipal
gpot obtained with golution A corresponds in position, appearance and
intensity with that obtained with solution B. A single spot is obtained with

solution G.

€. Melting temperature, about 204°C,

D, Use 20 mg; it yields the reaction degeribed under "General identification

teste™ as characteristic of acetylated substances (vol. 1, p. 111).

Specific optical eotation. Use a 10 mg/ml solution in dioxan K;

20 *C
[u]D = +45 to +51 °,

Sulfated ssh. Not mere than 1.0 nmg/g.

Loss on drying. Dry at 105 °C for 3 hours; it loses not more than 10 mg/g.

Related substances, To the remaining plate prepared for the identity test and
using the same mobile phase apply separately 5 ul of each of 3 solubtions in
chloroform R containing (A4) 5.0 mg of the test substance per ml, (B) 0.15 mg
of the test substance per ml and (C) 0.050 mg of the test substance per ml.
After removing the plate from the chromstographic chamber, allow it to dry in
air until the solvents have evaporated, heat at 120 °C for 30 minutes and
spray with 4-toluenesulfenic acid/ethanol TS. Heat again at 120 °C for

10 minutes, expose tha plate to iodine vapours for 10 minutes, and examine the
chromatogram. Any spot obtained with solutien A, other than the principal
spot, i not more intense than that obtained with solution B. Not more than

1 such zpot is more intense than that obtained with solution G.

Assay. Dissolve about 0.1 g, accurately weighed, in sufficient ethanol
(~750 g/1)T5 to produce 100 ml; dilute 1.0 of thiz solution to 100 ml with
the same solvent. Measure the absorbance of the diluted solution in a l-cm

layer at the maximum at about 241 nm and calculate the content of

- 1%
CogH3404 using the absorptivity value of 42.6 (A 1 em = 4962




WHO /PHARM/B8.539
page 36

MEGLUMINUM

Meg lumine

G la. C.H
Molecular formila . 1?N05

Relative molecular mass. 195.2

Chemical name. 1-Deoxy-1-{methylamine)-D-glucitol;
CAS Reg. Wo. 62B4-40-8.

Description. A white or almost white, erystalline powder; odourless or

almost odourless.

Solubility. Freely soluble in water; slightly soluble in ethanol
(~750 g/1)T8; practically insoluble in chloroform R and ether R.

tategory. Used in the preparation of meglumine amidotrizoate injection;

radiecontrast medium.

Storage. Meglumine should be kept in a well-closed container.

REQUIREMENTS

General reguirement. Meglumine contains not less than 99.0 % and not more

than 100.5 % of C7H17N05, calculated with reference to the dried

substance,

Identity tegts

A. To 5 ml of water add 0.5 ml of paraldehyde ® and 0.3% ml of sulfuric acid
(~190 g/1}T8. Shake and warm carefully until a eloudy solution appears,
then allow to ecool for 15 minutes. To 1 ml of this solution add 0.2 ml of a

frashly prepared solution of sodium nitreprusside R containing 0.10 g/ml, then
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add 50 mg of the substance to be tested snd ? ml of a colutioun of sodium
tetraborate R containing 50 mg/ml; & hlue colour is slowly developed, which

becomes more intense with time.

B. Dizgelve 0.2 g in 2 ml of water, add 0.05 ml of methyl red/ethancl TS and
neutralize with sulfuric acid (0.25 mol/l)VS. Add 1.0 ml of sodium hydroxide
(0.1 mo0l/1)Vs and 1.0 g of boriec scid R; the solution is acid.

Molting vange. 128 - 131 *°C.

Bpecific optical rotation. Use a 0.10 g/ml solution;

[u]gc C . 15.7 to -17.3 =,

Heavy metals. Use 1.0 g for the preparation of the test zolution as described
under "Limit test for heavy metals™, Procedure 1 (wol. 1, p. 118); determine
the heavy metals content according to Method A (vol. 1, p. 119); not more

than 20 ug/g.
Reducing sugars. Dissolve 0.25 g in 5 ml of water, add 5 ml of
potasgio-cupric tartrate TS and boil for 2 minutes: ne red-brown precipitate

is produced.

Glarity and colour of solution. A solution of 1.0 g in 10 ml of water is

¢lear and coloutrless.
Sulfated ash. Wot more than 1.0 mg/g.

Loss on drying. Ory to constant weight at 105 °C; it loses not more than
10 mg/g.

Assay. Dissolve about 0.5 g, accurately welghed, in 40 ml of water and
titrate with hydrochlorie scid (0.1 mol/1)VS using methyl red/ethancl TS as
indicater. Each ml of hydrochloric acid (0.1 mol/l)VS is equivalent to

19.52 mg of C7H17N05.
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MERCAFTOPURINUM

Mercaptopurine

Molecular foiramtla, C5H4NaS.H20

Relative molecular mass. 170.2

Graphic formula.

Chemical name. 1,7-Dihydro-6H-purine-$- thione monohydrate; purine-é-thiol
monohydrate; CAS Reg. No. 6112-76-1.

Deseription. A yellow, crystalline powder.

Splubility. Practically insoluble in water and ether R; slightly soluble in ."
athanol (~750 g/1)T8; soluble in solutions of 2lkali hydroxides.

Category. CGytotoxic drug.

Storage. Mercaptopurine should be kept in & well-closed container, protected
from light.

Additional information. CAUTION: Mercaptopurine must be handled with care

avoiding contact with the skin and inhaling airborne particles. It melts at a

temperature exceeding 308 °C with decompesition,

REQUIREMENTS

General requirement. Mervcaptopurine contains net less than 97.0 % and not
more than 102.0 % of CSHaNAS' caleulated with reference to the anhydrous
substance.

Identity tests

A. Disslove 20 mp in 5 ml of dimethyl sulfoxide R and dilute teo 100 ml with
hydrochloric acid (0.1 mol/l)VE. Dilute 5 ml of this solution te 200 ml with
hydrochlorie acid (0.1 mo)l/lYVS. The absorption spectrum of the diluted
solution, when observed between 230 nm and 350 nm, exhibits a maximum at about

325 nm.
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B. Dissolve 20 mg in 20 ml of warm ethanol (~750 g/L)TS and add 1 ml of a
gsaturated solution of mercuric¢ acetate R in ethanol (~750 g/1)TS; a white

precipitate iz produced.

C. Dissolve 20 mg in 20 ml of warm ethanol (~750 g/1)TS and add 1 ml of a
solution containing 10 mg/ml of lead acetate R in ethanol (~750 g/1)T3; a

vellow precipitate is produced.

Heavy metals, Use 1.0 g for the preparation of the test solution as described
under "Limit test for heavy metalz", Procedure 3 (vol. 1, p. 118); determine
the heavy metals content according to Method A (vol. 1, p. 119); not more
than 20 ug/g.

Sulfated ash. Not more than 1.0 mg/g.

Water. Determine as described under "Determination of water by the Karl
Fischer method”, method A (vol. 1, p. 135), using about 0.15 g of the
substance; the water content is not less than 100 mg/g and neot more than
120 mg/g.

Hypoxanthine. Carry out the test as described under "Thin-layer
chromatography” (vol. 1, p. 83), using silica gel R4 22 the coating substance
and a mixture of 90 volumes of acetone R, 7 volumes of water and 3 volumes of
apmonia {~260 g£/1)T8S as the mobila phase. Apply separately to the plate

2 ul of each of 2 solutions containing (4) 0.050 g of the test substance
dissclved in 1 ml of dimethyl zulfoxide R and diluted to 10 ml with methanol
R, and (B) 10 mg of hypoxanthine R dissolved in 10 ml of dimethyl sulfoxide R
and diluted to 100 ml with methanol R. After removing the plate from the
chromatographic chamber, allow it to dry in air, and examine the chromatogram
in ultraviolet light (254 nm). Any spot obtained with solution A, other than

the principal spot, is not more intense than that obtained with solution B.

Asgay. Dissolve about 0.3 g, aeccuprately weighed, in 80 ml of
dimethylformamide R, add 5 drops of thymol blues/dimethylformamide TS and
titrate with sodium methoxide (0.1 mol/1)VE to a blue endpoint, as described
under "Non-aquecus titration™, Methed B (vol. 1, p. 132). Each ml of sodium

methoxide (0.1 mol/L)VS is eguivalent to 15.22 mg of CSHdN&S'
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NATRII AMIDOTEIZOAS

Sodium amidotrizoate

Molecular formula. 011H313N2Na04

Relative molecular mass. 635.%

Graphic formula.

Chemical name. 3,5-Bis(acetylamino)--Z,4,é6-triiodobenzoic acid monosodium

salt; 3,5-diacetamido-2,4,6-triiodobenzoate monosodium; CAS Reg. No. 737-31-5.
Other names. Sodium diatrizoate; diatrizoate sodium.
Description. A white powder; odourless or almost odourless. .‘?

So0lubility. Freely soluble in water; slightly soluble in ethanol
{(~750 p/1)TS:; practically insoluble in acetone R and ether R.

Catepory. Radiccontrast medium.

SBtorage. Sodium amidotrizoate should be kept in a well- closed container,

protected from light.

REQUIREMENRTS
General requirement. Sodium smidotrizoate contains not less than 98.0 % and ‘
nat mere than 102.0 % of ¢ _H_T_N_NaQ , calculated with reference to

11 83 2 4
the anhydrows substance.

ldentity tests

Fither test A and E or tests B, C, D and E may be applied,

A. Carry out the examination as described under "Spectrophotometry in the
infrared region” {(vol. 1, p. 40). The infrared ahsorption spectrum is
concordant with the spectrum obtained from sodium amidotrizoate RS or with the

reference gpectrum of sodium amidotrizoate,
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B. Carry out the test as described under “Thin-layer chromatography™ (vol. 1,
p. 83), using silica gel R4 as the coating substance and 20 volumes of
chloroform R, 10 volumes of methanol R and 2 volumes of ammonia (~260 2/1)T8
as the mobile phase. Apply separately to the plate 10 pl of esch of
2 golutions in a mixture of 0.8 volumes of sodium hydroxide (~80 £/1)TS and
1000 ml of methancl R containing (A4) L mg of the test substance per ml and
(B) 1 mg of sodium amidotrizoate RS per ml. After removing the plate from the
chromatographic chamber, allow it to dvy in air, and examine the chromatagram
in ultraviolet light (254 nm). The principal spot obtained with solution A
corresponds in position, appearance, and intensity with that obtained with

solution B,

€. Place 20 mg into a flask, 2dd 5 ml of sodium hydroxide (~80 g/1)TS and
boil gently under a reflux condenser for 10 minutes. Cool, add 5 ml of
hydrochloric acid (~70 g/1)T8 and cool in ice for 5 mitutes. Add 4 ml of
sodium nitrite (10 g/1)TS, cool in ice for 5 minutes, add 0.3 g of sulfamic
acid R, swirl gently until effarvescence ceases and add ? ml of
B-(1-naphthyl)ethylenediamine hydrochloride (5 g/1)TS; an orange-red colour

iz produced.

D. Heat about 0.1 g in a suitable crucible; violet vapours are evolved.

E. When tested for sodium as degeribed under "General identification tests™
(vol. 1, p. 115), yields the characteristic reactions. If reaction B iz to be
used, prepare a 20 mg/ml solution.

Heavy metals. Use 1.0 g for the prepatration of the test solution as deseribed
under "Limit tegt for heavy metals", Procedure 1 (vol. 1, p. 118); determine
the heavy metals content sccording to Method A (vol. 1, p. 119}); not more
than 20 ug/g.

Halides. Dissolve 0.8 g in 10 ml of water, add drop by drop sufficient nitric
aeid (~130 5/1)T8 until complete precipitation is obtained and add an excass
of 3 ml. ¥ilter, wash the precipitate with 5 ml of water; to the filtrate
add 1 ml of hydrogen peroxide (~330 g/1)T8, 1 ml of chloroform R and shake.

To serve ag & reference sclution, treat similarly 2 ml of iodide standard

(20 pg I/ml)TS with 3 ml of nitric acid (~130 g/1)TS and sufficient water

to equal the volume of the solution tu be tested., The content of halides,
expressed ag iodides, does not produce a solution with any purple colour that

is more intensz than the reference szolution.
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Clarity and colour of solution. A solution of .20 g in 10 ml of water is

clear and colourless,

Water. Determine as described under "Determination of water by the Karl
Fischer method”, methed & (vel. 1, p. 135}, using about 0.4 g of the
substance; Lhe water content is not more than 100 mg/g-

pH value. pH of a 0.50 g/ml solution, 7.5 - 9.5,

Frimary acomatic amines. Place 1.0 g in a glasz-stoppered graduated flask,

add 5 ml of water, 10 ml of sodium hydroxide (0.1 mol/l}VS and 25 ml of
dimethyl sulfoxide R. Stopper the flask, mix the contents by gentle swirling
and coeol in ice, protected from light. After 5 minutes, add slowly 2 ml of
hydrochloric acid (~250 ;/1)TS, mix and allow to stand for 5 winutes, Add
1.9 ml of sodium nitrite (35 g/l)TS, mix and allow to stand for 5 minutes.
Add 2 wl of sulfamic acid (50 g/L)TS, nix and allow to staud for 5 minutes.
Add 2 ml of H-(l-naphthyl)ethylenediamine hydroehloride/l-propanol TS and
mix. Remove the flask from the ice and allow to stand in water at about
72-25% 0 for 10 minutes with occasional gentle shaking. Dilute to 50 ml with
dimethyl sulfoxide R and mix. Measure the absorhance at about 470 nm, within
5 minutes after the additlion of the last reagent, against a solvent cell
containing the reagents prepared in 2 similar manner. The absorbance is not

greater than 0.40.

Aszay. To about 0.30 g, accurately weighed, add 30 ml of sodium hydroxide

(50 g/1)T8 and 0.50 g of zine R powder. Boil under a reflux condenser for

1 hour. Ceol the flask to room temperature, rinse the condenger with 20 ml of
water and filter. Rinse the flask and filter thoroughly adding the rinsings
to the filtrate, Add 5 ml of glacial acetic acid R and 1 ml of
tetrabromophenolphthalein ethyl ester TS and titrate with gilver nitrate

(0.05 mpl/1)VS until the yellow precipitate just turns green., Each ml of
silver nitrate {0.05 mol/l)V8 iz equivalent to 10.60 mg of

c N_Na(Q .

H_T
118 3 2 4
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NATRIY HYDROXYDUM

Bodium hydroxide

Molecular formula. NaoH

Relative molecular mass. 40.0

Chemical name. Sodium hydroxide; CAS Reg. No. 1310-73-2.

Deseription. White or almost white fused masses, sticks, pellets or flakes;

they are hard and brittle, showing a e¢rvstalline fracture.

Solubility. Very soluble in water and ethanol (~750 g/1)TS.

Category. Alkalinizing agent; used in the preparation of sodium lactate

solution.

Storage. Sodium hydroxide should be kept in a tightly closed container.

Additienal information. CAUTION: Sodium hydroxide must be handled with care
avoiding contact with the skin. It is vety deliquescent, strongly alkaline

and corrosive., It rapidly absorbs carbon diexide.

REQUIREMENTS

General requirement. Sodium hydroxide containgz not less than 97.5 % of total
alkali, caleulated as NaOH and not more than 2.5 % of uazcos.

Identity tests

A. When tested for sodium as deseribed under “General identificatien tests"
(vol. L, p. 115), yields the characteristic reactions. If reaction B iz to be

uged, prepare a 20 mg/ml solution.

B. A solution is strongly alkaline.

Heavy metals. Use 1.0 g for the preparation of the test sclution as decribed
under "Limit test for heavy metals", Procedure 1 (vol. 1, p. 118); determine
the heavy metals content according to Method A (vel. 1, p. 119); not more
than 10 pe/g.
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Alumitiitm, iron and matbter inscluble in hydroehloric acid. Boil 5 g with

70 ml of hydrechloriec acid (~70 g/1)T8. Cool, make alkaline with ammonia
(~100 g/1)T8, boil, filter and wash with a mixture of equal veolumes of water
and ammonium nitrate (50 g/1)TS. Ignite the residue to constant weight; not

more than 5 mg.

Potassium. Dissolye 0.25 g in 5 ml of water, acidify with acetic acid
(~60 ¢/1)T8 and add 5 drops of =sodium cobaltinitrite (100 g/Ll3¥S; no

precipitate is formed,

Chlorides. Dissolve 0.35 g in a mixture of 2 ml of nitric acid (~130 g/1)TS

and 20 ml of water, and proceed as deseribed under "Limit test for chlorides”
{(vol. 1, p. 116); the chloride content iz not more than 0.7 mg/g.

sulfates. Dissolve .40 g in 20 ml of water, add & ml of hydrochlorie acid
(~10 g/L)TS, and proceed as deseribed under "Limit test for sulfates”

(vol. 1, p. 116); the sulfate content is not more than 1.2 mg/g.

Assay. Digsolve 2 g in 25 ml of carbon-dioxide-free water R, add 5 ml of
barium ¢hloride (50 g/1)T5 and titrate with hydrochloric acid {1 mel/l)VS
using phenolphthalein/ethanol TS as indicator. WNote the consumption of acid.
Add bromophenol blue/ethanol T8 to the solution and continue the titratiom
with hydrochloric acid (1 mol/l)vs. Each ml of hydrochloric acid (1 mol/1)VS
Each ml

used in the second titration is equivalent to 52.99 mg of Na, CO

27737
of hydrochloriec acid (1 mol/1)VE used in the combined titration iz equivalent

to 40.00 mg of total alkali, c¢alculated as NaOH.
NORETHISTERONI ENANTAS
Norethisterone enantate

Molecyl £ la. C__H
] wlapr formila 27 3803

Relative molecular mass. 410.6

Graphic formula.

Chemical names. 17-Hydroxy- 19 nor-lla-pregn-4-en-20-yn-3-one enantate;

17a-ethinyl-17-hydroxyestr- 4-en-3-one enantate; CAS Reg. No. 3836--23-5.
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Deseription., A white to ctesmy white, crystalline powder; odourless.
Solubility. Practically insoluble in water; freely soluble in acctone R,
methanol R, dehydrated ethanol R, 4ioxan R, ether R and chloroform R;
slightly soluble in light petroleum R.

Category. Contraceptive.

Storage. MNerethisterone enantate should be kept in a tightly closed

container, protected from light.

REQUTREMENTS

Genersl requirement. Norethisterone enantate contains not lesgs than 96.0 %
and not more than 104.0 % of C27H3803' caleulated with reference to the
dried subatance.

Identity tests

A, Carry out the examination as described under “Spectrophotometry in the
infrared region” (vol.l, p.40). The infrared absorption spectrum is
concordant with the spectrum obtained from norethisterone enantate RS or with

the reference spectrum of norethisterone enantate,

B. The abgorption spectrum of a 13.5 pg/ml solution in methanol R, when

ohzerved between 210 nm and 290 nm exhibite a maximum at about 240 nm.

C. Dissolve about 1 mg in 1 ml of dehydrated ethanol R and add 0.% m! of
sulfuric acid (~1760 g/1)T8; a violet solution iz produced with a red

fluorescence,

Melting range., 68 - 73 °C.

Specifie optical rotation. Use a 20 mg/ml solution in chloroform R;

[u]zg € 2 210.0 to - 15.0°.

Solution ip chloreform., A solution of 0.20 g in 10 ml of chloroform R is

cleay and almost colourless.
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Sulfated ash. Not more than 1.0 mg/g.

Loss on drying. Dry over silica gel, degiccant, R at embient temperature for

4 hours, it loses not more than 5.0 mg/g.

Related substances. Carry out the test as described under "Thin- layer
chromatography” {(vol.1l, p.83), using silica gel R6 as the coating substance
and a mixture of 2 volumes of cyeclohexane R and 1 volume of ethyl acetate R as
the mobile phase., Apply separately to the plate 5 ul of each of 2 solutions
in ehloroform R containing (A) 20 mg of the test substance per ml and

{B) 0.10 mg of the test substance per ml. After removing the plate from the
chromatopraphic chamber, allow it to dry in air and examine the chromatogram
in wltravielet light (254 nm). Spray the plate with antimony trichloride T8,
heat at 110 *C for 15 minutes and examine the chromatogram in wultravielet
Light (365 nm). Any spot obtained with zolution A, other than the principal

spot, i% not more intense than that obtained with solution B.

Free enantic aecid. Dissolve 0.30 g in 10 ml of ethanol (~750 g/Ll)TE which

has been previously neutralized against sodium hydroxide (0.0L mol/1)VS to a
light blue colour, using bromothymel blue/ethanol TS as indicator. Titrate
Lthe solution guickly with sodium hydroxide (0.01 mol/1)VS8 to a light bhlue

endpoint; not more than 0.3 ml (corresponding to 1.3 mp/g of enantic acid).

Asuay. Diggolve about 13.5 mg, aceurately weighed, in sufficient methanol ®
to produce 100 mi; dilute 10 ml of this zolution to 100 ml with the same
solvent, Measure the absorbance of the diluted solution in a l-cm layer at

the maximum at about 240 mm and calculate the content of C??H3803 using
1%

the absorptivity value of 42.8 (A 1 em = 428y,

PODOPHYLEI RESINA

Podophyllum resin

Composition. FPodophyllum resin iz a mixture of resins obtained from the

rhizomes and roots of Podophyllum hewandrum Royle (P. emodi Wall.) or

Podophyllum peltatum L. after percolation with ethanol and precipitation from

water or very diluted acids.

Other name. Podophyllinum,
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Description. Light brown to greenish yellow or brownish grey masses or an

amorphous powder; odour, characteristic.

Solubility. Practically insoluble in cold water; partially soluble in hot
water, chlovoform R and ether R; soluble in ethanoel (~750 g/1)T%.

Category. Keratolytie agent.

Storage. FPodophyllum resin should be kept in a tightly ¢losed container,

protected from light and stored at a temperature netween 2 and 15 °G.

Labelling. The designation on the container should state the botanieal sourece.

Additional infeormation. CAUTION: FPodophyllum tresin must be handled with care

avelding contact with the skin, mucous membranes and inhaling airborme
particles, On exposure to light or to temperatures above 25 °C, it becomes
darker in colour.

REQUIREMENTS

General reguirement. Podophyllum tesin contains not less than 40.0 % and not

more than 52.5 % of podophyllum toxin (= and B peltatum), caleulated with

reference to the dried subatance.

Identity tests

A. Dissolve about 10 mg in 2 ml of ethanol (~750 g/1)T% and add 1 drop of
ferviec chloride (25 g/1)T8; a deep dark preen colour is produced and the
golution appears black in reflected light.

B. Add 0.4 g, finely powdered, to 3 ml of ethanol (~535 g/1)TS, then add
0.5 ml of potassium hydroxide (1 mol/1)VS, shake gently and allow to stand:
the resin of P. hexandrum produces a stiff jelly, whereas the resin of

P. peltatum does not gelatinize.

€. To two separate tubes add a few mg of the test substance, and dissolve
either in potassium hydroxide (1 mol/l)VS or sodium hydroxide (1 mol/l)Vs: a
yellow solution iz formed which becomes darker on standing. Add a few drops

of hydrochloric acid (~250 g/1)T3; the resin precipitstes.
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Matter ingoluble in ethanol (~]/50 g/1)TS. Sheake 1 g, finely powdepred, with
20 ml of ethancl (~750 g/1)TS for 5 minutes. Filter through a

sintered-glass erucible (approx. porvosity 40 u), wash the filter with
ethanol (~750 g/1)T8 and dry at 105 °C; the residue weighs not more than
25 mg.

Matter ingcoluble in ammonia (~100 g/1)T8. Shake 0.5 g, finely powdered,

with 30 ml of ammonia (~100 g/1)TS for 30 minutes at about 20 °C. Filter
through & zintered-glass crucible (approx. porosity 40 u) and wash the flask
and filter with 30 ml of water, the time taken for filtering and washing being
not more than 10 minutes. Dry the filter with the residue to constant weight

at 105 *C; the residue from the resin of P. hexandrum weighs net lesg than
0.18 g and net more than 0.30 g, whereas the residue from the resin of

P. peltatum weiphs not more than 50 mg.
Sulfated ash. WNot more than 15 mg/g.

Logs on drying. Dry to constant weight at 105 °C; it loses not more than

50 mp/g .

Azsay. Tranzfer aboub 0.45 g, finely powdetred and accurately weighed, to a
glags-stoppered 50-ml flask, add 15 ml of chloroform R and shake for

30 minutes. Filter, transfer 10 ml of the filtrate to a tared 100-m) flask
containing 80 ml of light petreleum R, Filter the formed precipitate through
a sintered-glass crucible {(approx. porosity 40 1), previously dried to
constant weight at 70 °C, wash the flask and the filter with 20 ml of 1light
petroleum R and dry the flagk and the filter at 70 °C for 1 hour. Cool and

walgh the residue.

PROPYLIODONUM

Propyliodone

€ oM, 12N,

Relative molecular mass. 447.0

Graphic formula.
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Chemical name. Propyl-3,5-diledo-4-oxo-1(4H)pyridineacetate; 3,5-diiodo-4-oxo—
1(4H)-pyridineacetic acid propyl ester; CAS Reg. No. 587-61-1.

Deseription. A white or almest white, crystalline powder; odourless or

almost odourless,

Selubility. Practically insoluble in water; slightly soluble in ethanol
(~720 g/1)TS and chloroform R; very slightly seluble in ether R,

Category. Radiocontrast medium.
Storage. Propylicdone should be kept in a tightly closed container, protected
from light.

REQUIREMENTS

General requirement. Propyliodone containg not less than 99.0¢ % and not more
than 101.0 % of C10H1112N03' calculated with ceference to the dried
substanca.

Identity tests

A. The absorption spectrum of a 20 wg/ml solution in dehydrated ethanol R,
when observed between 230 nm and 350 nm, exhibits 2 maxima at about 739 nm and
281 nm; the absorbances of a l-em layer at those wavelengths are about 0.64

atnd 0.52, regpectively.

B. Heat about 0.1 g with a few drops of sulfuric acid (~1760 g/1)TS in a

suitable crueible; violet vapours are evelved,

Melting range, 187 - 190 °C,

Heavy metals. Use 1.0 g for the preparation of the test solution as desecribed

under "Limit test for heavy metals", Procedure 3 (vol. 1, p. 118);: determine

the heavy metals content according to Method A (vol. 1, p. 119): not more
than 20 pg/g.
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Halides. Shake 7.4 g with 30 ml of water for 15 minutes and filter. To 10 ml
af the filtrate add 1 ml of nitric acid (~130 g/1)78, 2 ml of sodium nitrite
(1 g/1)T8 and 2 ml of chloroform R, shake well and centrifuge. To serve as a
reference solution treat similacly 2 ml of iodide standard (20 wg I/ml)TS

with & ml of water, The content of halides, expressed as icdides, does not
produce a solution with any purple colour that iz move intense than the

reference solution.

Bulfated ash. Not more than 1.0 mg/g.

Less on drying. Dry to constsnk weight at 105 °C; it leses not more than

5.0 mE/E.

Acidity. Dissolve 1.0 g in 40 ml of hot 1-propanol R, previously neutralized

to phenolphthalein/ethanol TS, cool and allow to stand for 15 minutes with .’
frequent shaking. Filter, wash the residue with neugtralized l-propanol R and

Litrate the combined filtrate and washings with sodium hydroxide

(0.05 mol/1)VE, uging phenolphthalein/ethanol TS as indicator, until a pink

colour persists for 15 seconds; not morve than 0.15 wl of sodium hydroxide

(0,05 mol/1)VS is required.

hssay . Carrvy out the combustion as described under "Oxygen flask method” for
iedine {(vol. 1, p. 125), using 15 wg, accurately weighed, of the test
substance but titrating with sodium thiosulfate (0.02 mol/1)VS. Each ml of
sedium thiosulfate (0.02 mol/1)VS is equivalent to 0.7450 mg of

G .
IOH].lIENOB

TAMOXIFENI CITRAS Q

Tamoxifen citrate

Molecular fo la. G, H_ NO,C H, O
TRLELRAL. LAY 267297 687

Relative molecular mass. 563.6

Graphic formila.

Chemical name. (Z)}-2-14-(1,2 Dipheny!l-1i-butenyl)iphenoxy] -N,N-dimethyl-
athananime 2-hydroxy-1,2,3-propanetricarboxylate (1:1);
(Z)--2-[p- (1,2 (diphenyl 1 -butenyl)phenoxy}-N,N-dimethylethylamine citrate
(1:1); CAS Reg. No. 54969 24-1.
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Deseription. A white ot almost white, crystalline powder,
Selubility. Slightly seluble in water and acetone R; soluble in methanol R,
Category. Anti-estrogen.
Storape. Tamoxifen citrate should be Kept in a well-closed container,
protected from 1light.

REQUIREMENTS
General requirement. Tamoxifen citrate contains not less than 99.0 % and not
more than 101.0 % of C26H29N0’CGHBO7’ calculated with referencg to

the dried substance,

Identity tests

Either test A and D or tesgts B, C and D may be applied.

A. Carry out the examination as deseribed under “spectrophotometry in the
infrared region” (vol. 1, p. 40). The infrared absorption spectrum is
concordant with the spectrum obtained from tamoxifen citrate RS or with the

reference spectrum of tamoxifen citrate.

B. Cesrry out the test as described under "Thia-layer chromatography" {(vol. 1,
P. 83}, using silica gel R4 as the coating substance and a mixture of

9 volumes of toluene R and 1 volume of triethylamine R as the mobile phase.
Apply separately to the plate 5 ul of each of 2 solutions in methanol R
containing (4) 10 mg of the test substance per ml, and (B) 10 g of tamoxifen
citrate RS per ml. After temoving the plate from the chromatographic chamber,
allew it to dry in air, and examine the chromatogram in ultraviolet light

(254 nm). The principal spot obtained with solution A corragponhds in

position, appearance, and intensity with that obtained with zolution B.
C. To 10 mg add 4 ml of pyridine R and 2 ml of acetic anhydride %, and
shake; a yellow colour is immediately produced. Heat on a water—bath for

2 minutes; a light pink to red colour is produced.

D. Melting temperature, about 142 °C with decomposition.
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H

vy metals., Use 1.0 g for the preparation of the test solutieon as described
under "Limit test for heavy metals'™, Frocedure 3 {(vol. 1, p. 118); determine
the heavy metals content aceording to Methed A (vol. 1, p. 119); not more

than LD wg/g.

Bulfate agh. Not more than 2.0 mg/g.

Logs on drying. Dry to constant weight at 105 °C; it losezs not more than

3.0 mg/g.

E-isomer_and related substances. Carry out the test as described under "High

performance liquid chromatography™ (vel. 3, p. 373), using a stainless steel
column 20 cm long and 5 nm in internal diameter packed with particles of
silieca gel, 5 um in diameter, the surface of which haz been modified with
chemically-bonded octadecyl silyl groups. As the mobile phase use a mixture
of 300 volumes of acetonitrile R, 125 volumes of water, 75 volumes of
tetrahydrofuran B and Z volumes of ammonia (~260 g/1)TS.

Uze the following 3 solutions: (A) Dissolve 25 mp of the substance being
tested In a mixture of 12 volumes of acetonitrile R, 5 volumes of water and
3 volumes of tetprahydrofuran R, and dilute to 10 ml with the same solvent
mixture. (B) Prepare similarly 25 mg of tamoxifen citrate impurity standard
R3. For solution (C) dilute 1 volume of solution A to 100 volumes with the
zame solvent mixture.

Operate at a flow rate of 1.5 ml per minute. Az detector use an
ultraviclet spectrophetometer at a wavelength of about 240 nm, fitted with a
low volume flow cell (10 pl is suitable), and a suitable recorder.

Determine experimentally the volumes of the solutions to be injected to
produce an adequate response,

In the chromatogram obtained with solution B a peak due to the E-izomer
immediately follows the peak due to Z-tamoxifen. Adjust the sensitivity of
the instrument so that the height of the peak due to E-tamoxifen is about 15 %
of full-scale defleection on the chart paper. Measure the height of the peak
due to E-tamoxifen by dvopping a perpendicular from the apex of the peak to a
line drawn tangentially between the troughs on each side of the E-isomer peak
o the trough between the E- and Z-isomer peaks and the baseline, whichever is
appropriate. The height of the trough separating the peaks due to E- and
Z-tamoxifen in the chromatogram obtained with solution A must be less than 7 %
of full-seale deflection on the chart paper and the retention time of the main
peak i3 not more than 30 minutes. (The retention time decreases with

incrsasing concentration of ammonia in the mobile phase).
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Calculate the content of E-isomer using the declared content of E-isomer
in tamoxifen citrate impurity standard R2; not more than 10 ng/g.
Furthermore, the area of any secondary peak obtained with solution A, other
than the peak due to the E-isomer, is not grester than half that of the peak
due to tamoxifen obtained with solution €, and the sum of these areas is not

greater Lhan the peak due to tamoxifen obtained with sclution C.

Assay. Dissolve about 1 g, accurately weighed, in 150 ml of glacial acetic
acid R1, add 0.25 ml of l-naphtholbenzein/acetic acid TS, and titrate with
perchloric acid (0.1 mol/1)VS as deseribed under “Non-agueous titration”,
Method A (vol. 1, p. 131). Each ml of perchloric acid (0.1 mol/l)VE is

equivalent to 56.36 mg of 626H29N0,06H807.

THIGCFENTALUM WATRICUM

Thiopental sodium

Mol 1 .
olecular formula 011H17N2N302$

Relative molecular mass. 264.3

Graphie formula.

Chemical name. S5-Ethyldihydre-5-(l-methylbutyl)-2-thioxo—4,6(1H,5H)—
pyrimidinedione monosoedium salt; sodium s—ethyl-5-{l-methylbutyl)-
2-thiobarbiturate; CAS Reg. No. 71-73-8.

Description. A yellowish white powder; odoutr, characteristic.

Solubility. Freely soluble in water and ethangl (~750 g/1)TS; practically
insoluble in ether R.

Catepory. General anaesthetie.

Storage. Thiopental sodium should be kept in a tightly closed container,
protected from light.

Additional information. Thiopental sodium is hygrescopic. Even in the

abgence of light, it is gradually degraded on exposure to a humid atmosphere,

the decomposition being faster at higher temperatures.
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REQUIREMENTS

General requitvement. Thiopental sodium contains not less than 92.0 % and not

more than 95.3 % of C11H1?N2Naozs. caleoulated with reference to the

dried substance.

Either test A and D or tests B, € and D may bhe applied.

A. Carry out the examination as described under "Spectrophotometry in the
infrared region" (vol. 1, p. 40). The infrared absorption spectrum is
concordant with the spectrum obtained from thiopental sodium RS or with the

referance spectrum of thiopental sodium.

B. See the test described below under "Related substanceg”. The principal
spot obtained with solution A corcesponds in position, appearance, and

intensity with that obtained with sclution B,

€. Fuse 0.20 g with 1.0 g of sodium hydroxide R in a test-tube until the
Elass glows red; the melt turns red-brown and vapours are eveolved. Insert
moistened pH-indicator paper R into the vapours; its coloration is changed to
atn alkaline range. Cool and add 5 ml of waler to the melt, mix well and
filter. Acidify the filtrate with sulfuric acid (~100 g/1)}TS and heat

pently: the vapours evolved turn a strip of lead nitrate paper R to brown and
then to black.

D. When tested for sodium as described under “General identification tests”
{vol. 1, p. 115) yvields the e¢haracteristic reactions. 1f reaction B is to be

used, prepare a 20 mg/ml sclution.

Heavy metals. Use 1.0 g for the preparation of the test solution ag decribed
untder “Limit test for heavy metals™, Precedure 3 (vol, 1, p. 118); determine
the heavy metals content according to Method A (vol. 1, p. 11%); not more

than 20 ug/p.
Clacity and colouyr of gelutiou. A solution of 1.0 g in 10 ml of water is
clear and not more inteénzely coloured Lhan standard colour solution Gnd when

compared as deseribed under "Colour of liquids" (veol. 1, p. 50).

Logs on dreying. Dry at 80 °C for 4 hours:; it leoses not merve than 20 mg/g




WHO/PHARM/EB . 539
page 55

Related substances. Carry out the test as decribed under "Thin-layer

ehromatography” (vel. 1, p, £3), using silica gel R4 as the coating substance
and a mixture of 5 volumes of ammonia (~260 g/1)T8, 15 volumes of ethanol
(~750 g/1)TS and 80 volumes of chloroform R 23 the mobile phase. Apply
gseparately to the plate 20 ul of each of 3 solutions containing (4) 10 mg of
the test substance per ml (disregard any slight residus), (B) 10 mg of
thiopental sodium RS per ml, and (C) 0.05 mg of the test substance per ml.
After removing the plate from the chromatographiec chamber, examine the
chromatogram immediately in ultraviolet light (254 nm). Any spot obtained
with solution A, other than the principal spot, is not more intense than that

obtained with solution €. Disregard any spot at the starting point.

Assay. Dissolve labout 0.15 g, accurately weighed, in 5 mi of water, add 2 ml
of sulfuric acid (~100 g/1)TS and extract with four 10-ml quantities of
¢hloroform R. Filter the combined chloroform extracts, evaporate the filtrate
to dryness on a water-bath and dissolve the residue in 30 mi of
dimethylformamide R previously neutralized with lithium methoxide

(0.% mol/1)VS. Titrate immediately with lithium methoxide (0.1 mol/lyvs,
using 0.1 ml of thymol blue/methanol T8 as indicator, until a blue colour is
obtained. Protect the solution from atmospheric carbon dioxide during the
titration. Each ml of lithium methoxide (0.1 mol/l)VS is equivalent to

26.43 mg of C11H17N2M302$.

TIMOLOLI MALEAS

Timolol maleate

. H
Molecular formula clsﬂumaoas,c4 404

Relative molecular mass. 432.5

Graphic formula.

Chemical name. {8)-1-1{(1,1-Dimethylethyl)amine]-3-[ {4~ (4~morpholinyl)-1,2, 5~
thiadiazol-3-ylloxyl-2-propanol (Z)-2-butenediocate (1:1) (salt); {-}-1-{tert-
butylamine)-3-{(4-morpholino-1,2,5-thiadiazol-3-y1)oxyl-2-propanol maleate
{1:1) (salt); CAS Reg Wo. 26921-17-5.

Deseription. A white or almost white powder; odourless or almost odourless.
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Solubility. Soluble in water and ethanol (~/50 g/Ll)TS; sparingly soluble

in chloroform RE; practically insoluble in ether R.

Catepory. Antiglaucoma drug.

S$torage. Timolol maleate should be kept in a well closed container.

REQUIREMENTS

General reguirement. Timolol maleate contains not less than 28.0 % and not

more than 101.0 % of C13H24N4035,04HA04,

reference to the dried substance.

caleylated with

Identity tests

Either test A alone or tests B and C may be applied.

A. Carry out the examination as described under "Spectrophotometry in the
infrared region™ (vol. 1, p. 40). The infrared absorption speclium is
concordant with the spectrum obtained from timolol maleate RS or with the

reference spectrum of timolol maleate,

B. The abzorption spectrum of a 25 wg/ml solution in sulfuric acid
(0.05 mol/1)V8, when observed between 230 nm and 350 nm, exhibits a maximum at

about. 295 nm: the absorbance of 4 l-e¢m layer at this wavelengih is about 0.52.

€. Dissolve 0.2 g in 3 ml of water, add 2 ml of sodium hydroxide

(~200 g/1)TE and shake with 3 quantities each of 3 ml of ether R. Warm the

aqueous layer in a water-bath for 10 minutes, add 2 ml of bromine TS1, boil

and cool. fdd 0.2 mi of this solution to i0 mg of resoreinol R dissolved in
3 ml of sulfuric acid (~1760 g/1)T5, and heat in a water-bath for 15

minutes; a bhluish black colour is produced.

Specific optical votation. Use a 50 mg/ml solution in hydrochloric acid

20 °C
(1 mol/l)vE and measure the rotation at 405 nm; [o.]D = -11.7 to -12.5 *.

Clarity and colour of solution. A sclutien of 0.20 g in 10 ml of water is

clear and colourlaess.

Sulfated msh. Hot more than 1.0 mg/g.
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Loss on drying. Dry to constant weight at 100 *C under reduced pressure (not

eXceeding 0.6 kPa or about 5 mm of mercury); it losges not more than 5.0 mg/g.

pH value. pH of a 20 mg/ml solution, 3.8 - 4.3.

Relsted substances, Carry out the test as degeribed under "Thin-layer

chromatography” (vol. 1, p. 83), using silica gel Ré (a precoated plate from a
commercial source is suitable) and a mixture of 80 volumes of dichloromethane
R, 20 volumes of methanol R and 1 volume of zimonia {~260 g/1)TS as the
mobile phase. Apply separately to the plate 10 ul of each of 3 solutions in
methanol R containing (A) 50 mg of the test substance per ml, (B) 0.20 mg of

the test substance per ml and (C) 0.10 mg of the test substance per ml. After
removing the plate from the chromatographic chamber, allew it to dry in air

and examine the chromatovgram in ultraviolet light (254 nm). Then expose the
rlate to icdine vapours for 2 hours and examine the ehremaztogram in daylight.
Using both methods of visualization, any spot obtained with szolution A, other
than the principal spot, is not more intense than that obtained with solution
B, and not more than two such spots are more intense than that obtained with

solution C.

Azsay. Dissolve about 0.85 g, accurately weighed, in %0 ml of glacial acetic
acid Rl, add 3 drops of l-naphtholbenzein/acetic acid TS as indicator andg
titrate with perchloric acid (0.1 mol/1)V§ as deseribed under "Non—-agueous
titration”, Method A4 (vol. 1, p. 131). Each ml of perchloric acid

(0.1 mel/1)VS is equivalent to 43.25 mg of 013H24N4035,C4H404.

VINBLASTINI AULFAS
Vinblastine sulfate

Molecular formula. CasHSBNAOQ’H28°4

Relative molecular mags. 909.1

Graphic formula.

Chemical name. Vincaleukoblastine sulfate (1:1) {(salt):
CAS Reg. No. 143-67-9,

Description. A white to slightly yellow, amorphous ot crystalline powder,
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Solubility. Freely soluble in water; sparingly soluble in chloroform K;
very slightly soluble in ethsnol (~750 g/1)T§; practically insoluble in
ether R.

Category. Cytotoxic drug.

Storage. Vinblastine sulfate ghould be kept in a tightly ¢losed container,

protected from light, and stored at a temperature between 2 and & *C,

Additional information. CAUTION: Vinblastine sulfate must be handled with

care avoiding contact with the skin and inhaling of asirborne particles. It is
very hygrogeopic and unstable. Before the bottle is cpened, it should be

allowed to come to room temperaturs in a desiccator.

REQUIREMENTS

Ceneral requirement. Vinblastine sulfate contains not less than 96.0 % and
not more than 101.0 % of CAGHSBNAOQ’stoﬂ’ caleulated with
reference to the dried substance,

Identity tests
Either test A and D or tests B, C and D may be applied.

A. Carry out the examination as deseribed under "Spectrophotometry in the
infrared region” (vol. 1, p. 40). The infrared absorption spectrum is
concordant with the spectrum obtained from vinblastine sulfate RS or with the

reference gpectrum of vinblastine sulfate.

B. Ses the tast described below under "Related alkaloids™. The principal
spot obtained with solution A corresponds in position, appearance and

intensity with that obtained with solution C.

C. To sbout 1 mg add 0.2 ml of vanillin/hydrochloric acid TS and allew to
stand for 1 minute: a pink eolour is produced (distinction from vineristine
sulfate}.

D. A 20 mg/ml solution yields reaction A degeribed under "General

identification tests" as characteristic of sulfates (vel. 1, p. 115).
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Specific optical rotation. Use a 20 mg/ml solution in methanol R and
calculate with reference to the dried substance;

[ulgo € _ _28 to -35°.

Clarity of solution, A solution of 30 mg in 10 ml of water is clear.

Loss on drying. Dry at 60 °C under reduced pressure (not exceading 0.6 kPa or

about 5 mm of mereury) for 16 hours; it loses not more than 170 mg/g.
pH value. pH of 2 1.5 mg/ml solution, 3.5-5.0.

Eelated alkaleids. Carry out the tezt as decribed under "Thin-layer
chromatography” (vel. 1, p. 83), using silica gel R4 as the coating substance
and a mixture of B0 volumes of toluene R, 40 volumes of chloroform R and

6 volumes of diethylamine R as the mobile phase. Apply separately to the
rlate 5 ul of each of 3 solutionz in methanol R conttaining (A) 10 mg of the
test substance per ml, (B) 0.20 mg of vincristine sulfate RS per ml and

(C) 10 mg of vinblastine szulfate RS per ml. After removing the plate from the
chromatographic chamber, allow it to dry in air, and examina the chromatogram
in ultraviolet Light (254 mm). Any spot obtained with solution 4, other than

the principal =spot, is not more intenge than that obtained with solution B.

Agsay. Dissolve about 10 mg, accurately weighed, in sufficient methanol R to
produce 500 ml. Measure the abaorbance of thisz solution in a l1—em layer at

the maxitum at about 267 fm. Calculate the content of

. 1%
CagHsgNy0g,Ha80,, uging the absorptivity value of 18.5 (gl o 185.

INSULINUM

Insulin

Composition. Insulin is the natural antidiabetic hormone obtained from beef
or pork pancreas and purified; CAS Reg. No. 11070-73-8 (heef); 12584-58-6
{pork).

Description. A white or almost white powder; odourless.
Eolubility. Practically inscluble in water, chloroform R, ethanol

(~750 g/13T8 and ether R. It dissolves in dilute golutions of minaral

acides and alkali hydroxides.
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Catepory. Antidiabetic agent.

Storape. Ingulin should be kept in a tightly closed container, protected from

light and steored at a temperature net exceeding -20 °C.

Labelling. The designation on the container should state the animal source of
the insulin; expiry date.

Additional information. Insulin is hygroscopic; it degrades in selutions of

alkali hydroxides. Attention ghould be paid to the microbiological quality

since Insulin is of natural origin.

The quality of insulin, which represents a unique
case among preparations in the WHO Model List of
Essential Drugs, cannot be adequately controlled
by methods adopied for the Internatiomal
Fharmacopoeia. Therefore, it iz advised to refer
to methods described in other pharmacopoeias,
gsuch ag: Ewropean Pharmacopoeia, United States
Pharmacopeia, Chinese Pharmacopeoseia, Japanhese
Pharmacopoeia, ete.
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Reagents

Acetic acid (0.07 mol/1)VS, A solution prepared by diluting 4.2 ml of glaeial
acetic acid R to 1000 ml with water.

Alum R. KAl(SOa)2,12H20 (SEIP, 1963, p. 29).

Aluminium standard (10 g Al3£m12Ts.

Procedure. Dissolve 17.6 mg of alum R in 5 ml of sulfuric acid
(0.05 mol/1)V% and dilute with sufficient water to produce 100 ml.

Amidotrizoic acid R3. Interpatienal Chemical Reference Bubstance,

3-Amino-2,4,6-triicdobenzoiec acid RE. International Chemical Reference

Substance.

Armonium chloride buffer, pH 10.5, TS. A buffer mixture of pH 10.5.

Pracedure, Dissolve 6.95 g of ammonium chloride R in 75 ml of ammonia
(~260 g/1)T5 and dilute with sufficient water to produce 100 ml.

Ammonium pyrrolidinedithioearbamate R. Ammonium tetramethylenedithiocar—

bamate: CSHIZNZSZ' Reagent grade quality.

Ammonium pyrrolidinedithiocarbamate (10 g/1)T8.

Procedure. Immediately before use, wash 10 g of ammonium pyrrolidinedi-
thiocarbamate R three times, each with 25 ml of isobutyl methyl ketone R.

Then dizsolve 1.0 g in sufficient water to produce 10 ml.

Bismuth subnitrate R. Bismuth subnitrate is a basic salt, the composition of
which varies with the conditions under which it iz prepared. It contains not
less than 71.5 % and not more than 74.5 % of Bi, calculated with reference to
the dried zubstance.

Degeription. A white powder.

Solubility. Practically insoluble in water and ethanol (~750 5/L)TS;

soluble in hydrochlorie acid (~250 £/1)TS and nitric acid

{(~1000 g/1)Ts.

Cigplatin RS. International Chemical Reference Substance.
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Dactinemvein RS. International Chemical Refersnce Substance.

Prapendorff teapent TS.

Procedure. Shake vigorously to dissolve 0.8% g of bismuth subnitrate R in
10 ml of glacial acetic acid R and 40 ml of water (solutiom A)., Dissolve
& p of potassium iodide R in 20 ml of water (solution B). Immediately
before use, mix equal volumes of solutions A and B as well as glacial

acetic acid R.

Storage. Solutions A and B must be protected from light.

Procedure. Add 20 ml of acetic acid (~60 g/1)TS to 4 ml of » mixture of
equal volumes of selutions A and B of Dragendotff reagent T3. Frepare

this solution immediately before use.

Ethanol (~335 p/1}TS.

Procedure. Dilute 623 ml of ethanol (~750 g/1)TS wilth water to 1000 ml.

8-Hydroxyquinoline R. CgH7N0.

Descriptipn. A white to yellowish white, cvystalline powder.

Solubility. Practically insoluble in water and ether R; freely soluble
in ethanol {~750 g/1)TS, acetone R and chloreform R.
Melting peint. About 74 °C.

f8-Hydroxyquinoline/chloroform TS.

Procedure. Dissolve 1 g of B-hydroxyquinoline R in sufficient chloroform
R to produce 100 nl.

oxanthi R. C_H .
Hypoxa ine 5 ANAO

pegeription. A white, erystalline powder.

Solubility. Vepry slightly soluble in water; sparingly soluble in hoiling

water; soluble in dilute acids and alkali hydroxide solutions.

Imipramine hydrochlotide RS, Internaticmal Chemical Referetce Subatance.

Iodide standard (20 pg I/ml)TES.

Procedure. Dissolve 26.0 mg of potassium iodide R in sufficient water to

produce 100 ml. Dilute 10 ml of this solution to 100 ml with water.
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Iohexol RS. Internationsl Chemical Reference Substance.

Iopanoie¢ acid RS. International Chemical Reference Substance,

Iotroxic acid RS. International Chemical Reference Substance.

Izobutyl methyl ketone R. 06H120.
Degeription. A clear, colourlegss liquid: odour, characteristic.

Boiling point. About 115 °C,
Mass density. p20 = about 0.80Q kg/l.

Ketamine hydrochloride RS. International Chemical Reference Substance.

Lead nitrate paper R.
Procedure. Dip some strips of filter paper into a solution of 10 g of

lead nitrate R dissolved in 100 ml of water, and let them dry.
Medroxyprogesterone acetate RS, International Chemical Reference Substance.
Meglumine R. € Hl NO.. Meglumine as deseribed in the monograph, p. 36.

115

Meglumine (100 g/1)TS. A zolution of meglumine R e¢ontaining about 100 £ of

C7H17NO5 per litre,
Hote: Meglumine (100 g/1)T5 must be freshly prepared.

I-Naphthol/ethanel TS.

Procedure. Dissolve 0.05 g of l-naphthol R in 60 ml of ethanol
(~750 g/1)T8 and add sufficient water to produce 100 ml.

N-(1-Naphthyl)ethylenediamine hydroechloride/propylene glyveol TS.

Procedure. Disselve 0.1 g of N-{l-naphthyl)ethylenediamine hydrochloride
R in 30 m] of water and dilute to 100 ml with propylene glycol R.

Hote: N-(l-Naphthyl)ethylenediamine hydrochloride/propylene glycol TS
must be freshly prepared.

B-(i-Waphthyllethylenediamite hydrochloride/l-propanol TS.

Procedure. Mix 7 ml of N-(l-naphthyl)ethylenediamine hydrochloride
(1 2/1)TS with 3 ml of l-propzsncl R.
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Norethisterone enantate RS. International Chemical Reference Substance.

Oxalie acid/sulfuriec acid TS.

Procedure. Dissolve 5 g of oxalic acid R in a zufficient quantity of a
cooled mixture of equal volumes of sulfurice acid (~1760 p/1)TS and water

to produce 100 ml,

de R. CH _O0_.
Paraldehyde R 6y 205

Desceription. Liquid; odour, characteristie, aromatic.

Boilipg point. About 124 *C.

Mass density. Pog = 0.994 kg/1.

Potasgium permanganate/phosphoric acid TS.

Procedure. Dissolve 3 g of potassium pearmanganate R in a mixture of 15 ml
of phosphoric acid (~1440 g/1)TS and 70 ml of water, and dilute to
100 ml with water.

Quinhydrone R. Clzﬂlooﬂ'

beseription. Dark green lustrous erystals or crystalline powder.

Melting point. About 171 *¢.

Quinhydrone/methanol TS.
Procedure. Dissolve 2.5 g of quinhydrone B in sufficient methanel R to

produce 100 ml,

silver nitrate (0.001 mel/13VS. Silver nitrate R, dissclved in water to

contain 0.1699 g of AgN03 in 1600 ml.

Method of standardization. Ascertain the exact concentration of the

solution following the method desceribed under zilver nitrate
(0.1 mol/l)VE, vol. 1, p. 202,

Silver nitrate (0.05 mol/1)VS. Silver nitrate R, dizsolved in water to

contain B8.494 g of AgNOB in 100C¢ ml.

Method of standardization. Ascertain the exact concentration of the

solution following the method described under silver nitrate
(0.1 mol/l)}Vs, vol. 1, p. 202.

Bilvear ghandard (5 ug Ag/ml)TS.

Procedure. Dissolve 39.5 mg of #ilver nitrate R in sufficient water to
produce 100 ml. Dilute 1.0 ml of this solution to 100 ml with water.
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Sodium acetate (0.04 mol/1)VS. BSodium acetate R, dissolved in water to
conitain 3.281 g of CZHSNEOZ in 1000 ml.

Sodium amidotrizeoate RS. International Chemical Reference Substance.

Spdium nitrite (20 g/1)TS. A solution of sgodium nitrite R containing about

20 g of NBNOZ per litre.

Sodium nitrite (50 g/1)TS. A solution of sodium nitrite R containing about

50 g of Naﬂoz per litre.

Stanmous chloride/hydroeshloric acid TS2.

Procedure. Disselve 10 g of stannousz c¢hloride R in sufficient
hydrochloric acid (~70 g/1)TS to produce 100 ml.

Stannous chloride/hydrochloric acid TS1.

Procedure. Dissolve 5 g of stannous chloride R in 100 ml of hydrochloric
acid (~420 g/1)TS.

Bulfamic acid (80 p/1)TS. A solution of sulfamic acid R containing about 80 g

of H3NOSS per litre.

Note: Sulfamic acid (B0 g/1)TS must be frezshly prepared.

Tamgxifen citrate B8, International Chemical Reference Substance.

Tamoxifen citrate impurity gtandard RS, International Chemical Reference

Substance.

Tetrabromophenciphthalein ethyl ester R. sz“1a3r4°a' Uge a suitable

reagent grade.

Tetrabromophenolphthalein ethy) ester TS.

Procedure. Dissolve 100 mg of tetrabromophenolphthalein ethyl ester R in
sufficient glacial acetic acid R to produce 100 ml.

Note: The solution should be freshly prepared,

Thiopental sodium BS. International Chemical Reference Substance.
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Timolol maleate RS. International Chemical Reference Substance.

Triet} i . H .
Friethylamine B CG 15N

Deseription. A colourless liquid; odour, ammoniacal.

Boiling range. 89-90 °C.

Mass density. Pao = about 0.73 kg/l.
. 20
Refractive index. ny = 1.4003. !

Vinblastine sulfate RS, International Chemical Reference Substance.




