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Monographs for pharmaceutical substances

Albendazolum
Albendazole
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C12H15NSOZS
Relative molecular mass. 265.3

Chemical name. Methyl 5-(propylthio)-2-benzimidazolecarbamate; CAS
Reg. No. 54965-21-8.

Description. A white or almost white powder.

Solubility. Practically insoluble in water; soluble in glacial acetic acid R;
slightly soluble in acetone R; very slightly soluble in ethanol (~750g/l) TS.

Category. Anthelminthic.

Storage. Albendazole should be kept in a well-closed container, protected
from light.

Additional information. Melting temperature, about 210°C, with decom-
position.

Requirements

Albendazole contains not less than 98.0% and not more than 101.0% of
C1oH;5N30,S, calculated with reference to the dried substance.

Identity tests
o Either test A alone 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 concor-
dant with the spectrum obtained from albendazole RS or with the reference
spectrum of albendazole.
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B. See the test described below under “Related substances”. The principal spot
obtained with solution B corresponds in position, appearance, and intensity
with that obtained with solution C.

C. Ignite about 0.1g; fumes are evolved, staining lead acetate paper R black.

D. Add about 0.1g to 3ml of sulfuric acid (~100g/l) TS and warm to dissolve.
Add about 1ml of potassium iodobismuthate/acetic acid TS; a reddish
brown precipitate is produced.

Sulfated ash. Not more than 1.0mg/g.
Loss on drying. Dry at 105°C for 4 hours; it loses not more than 5.0mg/g.

Related substances. Carry out the test as described under “Thin-layer chro-
matography” (Vol. 1, p. 83), using silica gel R2 as the coating substance and a
mixture of 6 volumes of dichloromethane R, 1 volume of ether R, and 1 volume
of glacial acetic acid R as the mobile phase. Apply separately to the plate 10 ul
of each of 5 solutions in a mixture of 9 volumes of dichloromethane R and 1
volume of anhydrous formic acid R containing (A) 10.0mg of Albendazole per
ml, (B) 1.0mg of Albendazole per ml, (C) 1.0mg of albendazole RS per ml, (D)
0.05mg of albendazole RS per ml, and (E) 0.025mg of albendazole RS per ml.
After removing the plate from the chromatographic chamber, allow it to dry
in a current of warm air, and examine the chromatogram in ultraviolet light

(254nm).

Any spot obtained with solution A, other than the principal spot, is not more
intense than the principal spot obtained with solution D (0.5%), and only one
spot may be more intense than the principal spot obtained with solution E

(0.25%).

Assay. Dissolve about 0.25g, accurately weighed, in 3ml of anhydrous
formic acid R, and add 40ml of glacial acetic acid R1. Then add 0.2ml of
1-naphtholbenzein/acetic acid TS and titrate with perchloric acid (0.1 mol/l)

VS until a green colour is obtained as described under “Non-aqueous titration”,
Method A (Vol. 1, p. 131).

Each ml of perchloric acid (0.1mol/l) VS is equivalent to 26.53mg of
C12H15N3025.
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Alcuronii chloridum

Alcuronium chloride

20l

C1H50CLN,O,
Relative molecular mass. 737.8

Chemical name. N,N’-Diallylnortoxiferinium dichloride; CAS Reg. No.
15180-03-7.

Other name. Alcuronium dichloride.

Description. A white to yellow-white, crystalline powder.
Solubility. Soluble in water and ethanol (~750g/I) TS.
Category. Muscle relaxant.

Storage. Alcuronium chloride should be kept in a tightly closed container at
room temperature.

Labelling. The designation Alcuronium chloride for parenteral use indicates
that the substance complies with the additional requirements and may be used
for parenteral administration. Expiry date.

Additional information. CAUTION: Alcuronium chloride is highly toxic. It
must be handled with care, avoiding contact with the skin and inhalation of
airborne particles. It is hygroscopic.

Requirements

Alcuronium chloride contains not less than 98.0% and not more than 101.0%
of C44H5CLN,O,, calculated with reference to the anhydrous substance.
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Note: All tests must be carried out immediately after opening the container, and
as rapidly as possible.

Identity tests
o FEither 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 concor-
dant with the spectrum obtained from alcuronium chloride RS or with the
reference spectrum of alcuronium chloride.

B. The absorption spectrum of a 14 ug/ml solution in phosphate buffer, pH 7.0
(0.067 mol/l) TS, when observed between 230nm and 350 nm, exhibits a
maximum at about 293 nm and a minimum at about 237 nm; the absorbance
of a 1-cm layer at the maximum wavelength is about 0.9.

C. 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 solution B.

D. A 20mg/ml solution yields reaction A described under “General identifica-
tion tests” as characteristic of chlorides (Vol. 1, p. 112).

Specific optical rotation. Use a 10mg/ml solution, measured within 10
minutes of preparation, and calculate with reference to the anhydrous sub-
stance; [a]d’ " = —430° to —451°.

Heavy metals. Use 2.5g for the preparation of the test solution as described
under “Limit test for heavy metals”, Procedure 3 (Vol. 1, p. 118); determine the
heavy metals content according to Method B (Vol. 1, p. 119); not more than

20ug/g.

Clarity and colour of solution. A solution of 0.10g in 10ml of carbon-
dioxide-free water R is clear and not more intensely coloured than standard
colour solution Yw?2 when compared as described under “Colour of liquids”

(Vol. 1, p. 50).

Sulfated ash. Not more than 1.0mg/g.

Water. Determine as described under “Determination of water by the Karl
Fischer method”, Method A (Vol. 1, p. 135), using about 0.5 g of the substance;

the water content is not more than 0.050g/g.

pH value. pH of a 10mg/ml solution in carbon-dioxide-free water R, 6.0-8.5.
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Related substances. Carry out the test protected from daylight until the start
of detection as described under “Thin-layer chromatography” (Vol. 1, p. 83),
using silica gel R6 as the coating substance (a precoated plate from a commer-
cial source is suitable) and a mixture of 1 volume of methanol R and 1 volume
of ammonium nitrate TS as the mobile phase. Apply separately to the plate
Sul of each of 4 solutions in methanol R containing (A) 40mg of Alcuronium
chloride per ml, (B) 40mg of alcuronium chloride RS per ml, (C) 0.20mg of
alcuronium chloride RS per ml, and (D) 0.10mg of alcuronium chloride RS per
ml. Prior to development allow the plate to dry in a current of cold air and place
in a chromatographic chamber. After removing the plate from the chromato-
graphic chamber, allow it again to dry in a current of cold 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 C (0.5%), and no more than 3 of these
spots are greater than the spot obtained with solution D (0.25%).

Assay. To about 0.3g, accurately weighed, add 70ml of acetic anhydride R
and place the mixture in an ultrasonic bath for 15 seconds. Titrate the turbid

solution with perchloric acid (0.1 mol/l) VS as described under “Non-aqueous
titration”, Method A (Vol. 1, p. 131).

Each ml of perchloric acid (0.1mol/l) VS is equivalent to 36.89mg of
C44H50C12N4Oz.

Additional requirements for Alcuronium chloride
for parenteral use

Complies with the monograph for “Parenteral preparations” (see Vol. 4, p. 36).

Bacterial endotoxins. Carry out the test as described under “Test for bacterial
endotoxins” (p. 30); contains not more than 17.51U of endotoxin RS per mg.

Amoxicillinum trilydricum

Amoxicillin trilydrate

H coH

o} \
H\ NH, H N/§<CH3
N--1 g’ CcH, » 3H0
H H
0]
HO

C16H1sN3055,3H,0
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Relative molecular mass. 419.5

Chemical name. (-)-6-[2-Amino-2-(p-hydroxyphenyl)acetamido]-3,3-
dimethyl-7-oxo-4-thia-1-azabicyclo [3.2.0]Jheptane-2-carboxylic acid tri-
hydrate; (25,5R,6R)-6-[(R)-2-amino-2-(4-hydroxyphenyl)acetamido]-3,3-
dimethyl-7-oxo-4-thia-1-azabicyclo[3.2.0]heptane-2-carboxylic acid trihydrate;
6-[[amino(4-hydroxyphenyl)acetyllamino]-3,3-dimethyl-7-oxo-4-thia-1-
azabicyclo[3.2.0]heptane-2-carboxylic acid trihydrate; CAS Reg. No. 61336-
70-7.

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

Solubility. Slightly soluble in water and methanol R; very slightly soluble in
ethanol (~750g/1) TS, ether R, and fatty oils; soluble in dilute acids and dilute
solutions of alkali hydroxides.

Category. Antibacterial drug.

Storage. Amoxicillin trihydrate should be kept in a tightly closed container,
and at a temperature not exceeding 30°C.

Requirements

Amoxicillin trihydrate contains not less than 95.0% and not more than the
equivalent of 102.0% of C;sH;sN;OsS, calculated with reference to the anhy-
drous substance.

Identity tests
o 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 spectrum is concor-
dant with the spectrum obtained from amoxicillin trihydrate RS or with the
reference spectrum of amoxicillin trihydrate.

B. Carry out the test as described under “Thin-layer chromatography” (Vol. 1,
p. 83), using silanized silica gel R3 as the coating substance and a mixture
of 9 volumes of a solution containing 15.4g of ammonium acetate R in
100ml, the pH of which has been adjusted to 5.0 with glacial acetic acid R,
and 1 volume of acetone R as the mobile phase. Apply separately to the
plate 1ul of each of 3 solutions in sodium hydrogen carbonate (40g/l) TS
containing (A) 2.5 mg of Amoxicillin trihydrate per ml, (B) 2.5mg of amox-
icillin trihydrate RS per ml, and (C) a mixture of 2.5mg of amoxicillin tri-
hydrate RS and 2.5mg of ampicillin trihydrate RS per ml. After removing
the plate from the chromatographic chamber, allow it to dry in air until the
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solvents have evaporated. Expose the plate to iodine vapours until the spots
appear and examine the chromatogram in daylight.

The principal spot obtained with solution A corresponds in position, appear-
ance, and intensity with that obtained with solution B. The test is valid only
if the chromatogram obtained with solution C shows two clearly separated
spots.

C. Place about 2mg in a test-tube (150mm X 15mm), moisten with 1 drop
of water, and add about 2ml of sulfuric acid (~1760g/l) TS. Mix the
contents of the tube by swirling; the solution remains practically colour-
less. Place the tube in a water-bath for 1 minute; a dark yellow colour
develops.

Specific optical rotation. Use a 2.0mg/ml solution in carbon-dioxide-free

water R and calculate with reference to the anhydrous substance;
o] 22°C = +290° to +315°.

Solution in hydrochloric acid and ammonia. Prepare a solution of 1.0g in
10ml of hydrochloric acid (0.5 mol/l) VS. Prepare a second solution of 1.0g in
10ml of ammonia (~100g/l) TS. Examine both solutions immediately.

Neither of these solutions are more opalescent than opalescence standard TS3.

Heavy metals. Use 1.0g for the preparation of the test 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

20ug/g.
Sulfated ash. Not more than 10mg/g.

Water. Determine as described under “Determination of water by the Karl
Fischer method”, Method A (Vol. 1, p. 135), using about 0.1 g of Amoxicillin tri-
hydrate; the water content is not less than 0.115 g/g and not more than 0.145 g/g.

pH value. pH of a 2mg/ml solution in carbon-dioxide-free water R, 3.5-5.5.

Related substances. Carry out the test as described under “High-performance
liquid chromatography” (p. 264), using a stainless steel column (25 cm x 4.6 mm)
packed with stationary phase A (5 um). Prepare the following pH 5 buffer solu-
tion to be used in the mobile phases: to 250 ml of potassium dihydrogen phos-
phate (27.2g/l) TS add sodium hydroxide (~80g/l) TS until a pH of 5.0 is
reached, and dilute the solution with sufficient water to produce 1000ml. As
mobile phase A use a mixture of 99 volumes of buffer solution pH 5.0 and 1
volume of acetonitrile R. As mobile phase B use a mixture of 8 volumes of
buffer solution pH 5.0 and 2 volumes of acetonitrile R.
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Prepare the following solutions in mobile phase A: solution (A) 1.5 mg of Amox-
icillin trihydrate per ml; solution (B) 0.015mg of amoxicillin trihydrate RS per
ml; and solution (C) 0.15ug of amoxicillin trihydrate RS per ml.

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

Using a 50-ul loop injector, inject solution B. Start the elution isocratically with
the mobile phase mixture used for the equilibration. Immediately after elution
of the amoxicillin peak start a linear gradient elution to reach a ratio of mobile
phase A:B of 0:100 over a period of 25 minutes. Adjust the sensitivity of the
system so that the height of the principal peak is at least 50% of the full scale
of the recorder. Continue the chromatography with mobile phase B for 15
minutes, then equilibrate the column for 15 minutes with the mobile phase
originally used for the equilibration. The mass distribution ratio for the first
peak (amoxicillin) is 1.3-2.5. Inject mobile phase A using the 50-ul loop injec-
tor and use the same elution gradient to obtain a blank. Inject solution C using
the 50-pl loop injector. Adjust the system to obtain a peak with a signal-to-
noise ratio of at least 3.

Using the 50-ul loop injector, inject solution A. Measure the areas of the
peak responses obtained in the chromatograms from solutions A and B,
and calculate the content of the related substances as a percentage. In
the chromatogram obtained with solution A, the area of any peak, other
than the principal peak and any peak obtained in the blank chromatogram,

is not greater than that of the principal peak obtained with solution
B (1%).

Assay. Dissolve about 0.06g, accurately weighed, in sufficient water to
produce 500ml. Simultaneously, prepare a reference solution containing 0.06 g
of amoxicillin trihydrate RS. Transfer 10.0ml of one solution to a 100-ml vol-
umetric flask and 10.0 ml of the other solution to a second 100-ml volumetric
flask. To each add 10ml of buffer borate, pH 9.0, TS and 1ml of acetic anhy-
dride/dioxan TS, mix, allow to stand for 5 minutes at room temperature, and
dilute to volume with water. Transfer two 2.0ml aliquots of each solution to
separate stoppered test-tubes. To one tube containing the test solution, and to
the other, containing the reference solution, add 10ml of imidazole/mercuric
chloride TS, mix, stopper the tubes, and place them in a water-bath at 60°C
for exactly 25 minutes. Cool the tubes rapidly to 20°C (solution A). To the
remaining tubes add 10 ml of water and mix (solution B). Without delay, measure
the absorbances of a 1-cm layer at the maximum at about 325 nm of both so/u-
tions A, using as a blank a mixture of 2.0ml of water and 10ml of imida-
zole/mercuric chloride TS placed in the solvent cell. For solutions B use water as
a blank placed in the solvent cell.
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From the difference between the absorbances of solutions A and solutions B, cal-
culate the percentage content of C;sH;sN;05S by comparison with amoxicillin
trihydrate RS, with reference to the anhydrous substance.

Atenololum
Atenolol

NH,
CH,
)\ o) and enantiomer
H.C H/ﬁ/\o

3 A
H OH
C14H3,N,05
Relative molecular mass. 266.3

Chemical name. 2-[p-[2-Hydroxy-3-(isopropylamino)propoxy]phenyl]aceta-
mide (racemate); CAS Reg. No. 29122-68-7.

Description. A white or almost white powder.

Solubility. Sparingly soluble in water; soluble in ethanol (~750g/l) TS; slightly
soluble in dichloromethane R.

Category. Cardiovascular agent; B-adrenoreceptor blocking agent.

Storage. Atenolol should be kept in a tightly closed container.

Requirements

Atenolol contains not less than 99.0% and not more than 101.0% of
C14HN, O3, calculated with reference to the dried substance.

Identity tests
o Lither 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 concor-
dant with the spectrum obtained from atenolol RS or with the reference
spectrum of atenolol.
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B. The absorption spectrum of a 0.10mg/ml solution in methanol R, when
observed between 230nm and 350 nm, exhibits 2 maxima at about 275nm
and 282nm. The ratio of the absorbance at 275nm to that at 282nm is
between 1.15 and 1.20.

C. Carry out the test as described under “Thin-layer chromatography” (Vol. 1,
p. 83), using silica gel R4 as the coating substance and a mixture of 99
volumes of methanol R and 1 volume of ammonia (~260g/l) TS as the
mobile phase. Apply separately to the plate 10ul of each of 2 solutions in
methanol R containing (A) 10mg of Atenolol per ml, and (B) 10mg of
atenolol RS per ml. After removing the plate from the chromatographic

chamber, allow it to dry in air, and examine the chromatogram in ultravio-
let light (254 nm).

The principal spot obtained with solution A corresponds in position, appear-
ance, and intensity with that obtained with solution B.

D. Melting temperature, about 154 °C.

Chlorides. Dissolve 0.25g in a mixture of 2ml of nitric acid (~130g/l) TS
and 20ml of water, and proceed as described under “Limit test for chlorides”
(Vol. 1, p. 116); the chloride content is not more than 1.0mg/g.

Sulfated ash. Not more than 1.0mg/g.

Loss on drying. Dry to constant mass at 105°C; it loses not more than
5.0mg/g.

Related substances. Carry out the test as described under “High-performance
liquid chromatography” (p. 264), using a stainless steel column (15 cm x 4.6 mm)
packed with stationary phase A (5 um). Prepare the following solution to be used
as the mobile phase: dissolve 1.0g of sodium octanesulfonate R and 0.4g of
tetrabutylammonium hydrogen sulfate R in 1000 ml of a mixture of 80 volumes
of a 3.4mg/ml solution of potassium dihydrogen phosphate R, the pH of the
solution adjusted to 3.0 with phosphoric acid (~1440g/l), 18 volumes of
methanol R, and 2 volumes of tetrahydrofuran R.

Prepare the following solutions: for solution (A) dissolve 10mg of Atenolol in
5ml of mobile phase; for solution (B) dissolve 0.05g of Atenolol in 0.10ml of
dimethyl sulfoxide R, if necessary applying gentle heat by placing the flask in
a water-bath for a few seconds, and dilute with sufficient mobile phase to
produce 25 ml; for solution (C) dilute 0.5 ml of solution A with sufficient mobile
phase to produce 100ml; and for solution (D) dissolve 0.05g of atenolol for
column validation RS in 0.10ml of dimethyl sulfoxide R, if necessary applying
gentle heat by placing the flask in a water-bath for a few seconds, and dilute
with sufficient mobile phase to produce 25 ml.
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Operate with a flow rate of 1.0ml per minute. As a detector use an ultraviolet
spectrophotometer set at a wavelength of about 226 nm.

Inject 10 ul of solution C. Adjust the sensitivity of the system so that the height
of the principal peak is at least 50% of the full scale of the recorder.

Inject 10l of solution D. The tracing obtained is similar to that of the speci-
men chromatogram provided with atenolol for column validation RS, where
the peak due to the bis-ether precedes and is separated from the tertiary amine
which normally appears as a doublet. If necessary, adjust the concentration of
sodium octanesulfonate R in the mobile phase: a higher concentration would
increase the retention time of the tertiary amine.

Inject alternately 10 ul each of solutions A and C. Continue the recording of the
chromatogram for four times the retention time of the principal peak.

Measure the areas of the peak responses obtained in the chromatograms from
solutions A and C, and calculate the content of the related substances as a per-
centage. In the chromatogram obtained with solution A, the area of any peak,
other than the principal peak, is not greater than half the area of the principal
peak obtained with solution C (0.25%). The sum of the areas of all the peaks,
other than the principal peak, is not greater than that of the principal peak
obtained with solution C (0.5%). Disregard any peak with an area less than 0.1
times that of the principal peak obtained with solution C. If the content of bis-
ether in Atenolol is greater than 0.15%, repeat the chromatography with 10 ul
of solution B to confirm its compliance.

Assay. Dissolve about 0.2g, accurately weighed, in 80ml of glacial acetic
acid R1, and titrate with perchloric acid (0.1mol/l) VS as described under
“Non-aqueous titration”, Method A (Vol. 1, p. 131), determining the end-point
potentiometrically.

Each ml of perchloric acid (0.1 mol/l) VS is equivalent to 26.63 mg of C,4H;,N,Os.

Benznidazolum

Benznidazole
ﬁr“vO
/N

C12H12N4OS
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Relative molecular mass. 260.3

Chemical name. N-Benzyl-2-nitroimidazole-1-acetamide; N-benzyl-2-nitro-
1-imidazole-acetamide; CAS Reg. No. 22994-85-0.

Description. A yellowish powder; odourless or almost odourless.

Solubility. Practically insoluble in water; sparingly soluble in acetone R;
slightly soluble in methanol R; very slightly soluble in ethanol (~750g/l) TS.

Category. Antiprotozoal drug.

Storage. Benznidazole should be kept in a well-closed container, protected
from light.

Requirements

Benznidazole contains not less than 98.5% and not more than the equivalent
of 101.5% of C,H;N,O;3, calculated with reference to the dried substance.

Identity tests
o FEither 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 spectrum is concor-
dant with the spectrum obtained from benznidazole RS or with the refer-
ence spectrum of benznidazole.

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 solution B.

C. Melting temperature, about 190 °C.
Sulfated ash. Not more than 1.0mg/g.
Loss on drying. Dry at 105°C for 4 hours; it loses not more than 5.0mg/g.

Related substances. Carry out the test as described under “Thin-layer chro-
matography” (Vol. 1, p. 83), using silica gel R2 as the coating substance and a
mixture of 40 volumes of chloroform R, 40 volumes of ethyl acetate R, 15
volumes of methanol R, and 5 volumes of glacial acetic acid R as the mobile
phase. Apply separately to the plate 20l of each of 3 solutions in acetone R
containing (A) 25 mg of Benznidazole per ml, (B) 25 mg of benznidazole RS per
ml, and (C) 125 ug of benznidazole RS per ml. After removing the plate from
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the chromatographic chamber, allow it to dry in air until the solvents have
evaporated, and heat at 110°C for 10 minutes. Allow it to cool 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 C (0.5%).

Assay. Dissolve about 0.2 g, accurately weighed, in 75ml of acetic anhydride
R, and titrate with perchloric acid (0.1mol/l) VS as described under “Non-
aqueous titration”, Method A (Vol. 1, p. 131), determining the end-point
potentiometrically.

Each ml of perchloric acid (0.1mol/l) VS is equivalent to 26.03mg of
CoH:N4Os.

Benzoylis peroxidum cum aqua

Hydrous Benzoyl peroxide

C1sH1004,xH,O

Relative molecular mass. 242.2 (anhydrous)

Chemical name. Dibenzoyl peroxide; CAS Reg. No. 94-36-0.
Description. A white, amorphous or granular powder.

Solubility. Practically insoluble in water; soluble in acetone R; soluble in

dichloromethane R with separation of water; slightly soluble in ethanol
(~750g/1) TS.

Category. Keratolytic agent.
Storage. Hydrous Benzoyl peroxide should be keptin a container that has been

treated to reduce static discharge and that has a device for the release of excess
pressure. Store at a temperature between 2 and 8 °C, protected from light.
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Additional information. CAUTION: Hydrous Benzoyl peroxide may explode
at temperatures higher than 60 °C or if its water content is too low. It may burst
into flame in the presence of reducing substances. Unused material must not be
returned to the original container but destroyed by treating with sodium hy-
droxide (~80g/l) TS to a point where no iodine is liberated after acidifying with
hydrochloric acid (~70g/I) TS and adding a crystal of potassium iodide R.

Hydrous Benzoyl peroxide loses water rapidly on exposure to air. It must be
handled with care, avoiding contact with the skin and mucous membranes and
inhalation of airborne particles.

Requirements

Hydrous Benzoyl peroxide contains not less than 70.0% and not more than
77.0% of Ci4,H,,0,, and not less than 20.0% of water.

Note: Before carrying out any tests, thoroughly mix the entire sample.

Identity tests
e Either test A alone 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 concord-
ant with the reference spectrum of benzoyl peroxide.

B. Carry out the test as described under “Thin-layer chromatography” (Vol. 1,
p. 83), using silica gel R4 as the coating substance and a mixture of 50
volumes of toluene R, 2 volumes of dichloromethane R, and 1 volume of
glacial acetic acid R as the mobile phase. Apply separately to the plate 5ul
of each of 2 solutions in methanol R containing (A) 10.0mg of Hydrous
Benzoyl peroxide per ml, and (B) a solution of hydrous benzoyl peroxide R
containing the equivalent of 10.0mg of benzoyl peroxide per ml. After
removing the plate from the chromatographic chamber, allow it to dry in
air, and examine the chromatogram in ultraviolet light (254 nm).

The principal spot obtained with solution A corresponds in position, appear-
ance, and intensity with that obtained with solution B.

C. Dissolve about 25mg in 2ml of acetone R, add 1ml of diethylphenylenedi-
amine sulfate TS, and mix; a red colour is produced which turns rapidly to
dark violet within 5 minutes.

D. To 1g add 5ml of ethanol (~750g/1) TS, 5ml of sodium hydroxide (~80g/I)
TS, and 10ml of water. Boil the mixture under a reflux condenser for 20
minutes and cool. To 1ml of the resulting solution add 0.5ml of ferric
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chloride (65g/1) TS; a dull yellow precipitate is produced which is soluble
in ether R.

Chlorides. Dissolve a quantity containing the equivalent of 0.5 g of anhydrous
Benzoyl peroxide in 15ml of acetone R. Add, while stirring, 50ml of nitric
acid (0.05mol/l) VS, allow to stand for 10 minutes, and filter. Wash the residue
with two quantities, each of 10ml, of nitric acid (0.05mol/l) VS, combining
the filtrate and the washings. Dilute this solution to 100ml with nitric acid
(0.05mol/) VS. Using 2.5ml of this solution, proceed as described under
“Limit test for chlorides” (Vol. 1, p. 116); the chloride content does not exceed
4mg/g.

Water. Determine as described under “Determination of water by the Karl
Fischer method”, Method A (Vol. 1, p. 135), using 5.0ml of solution A as pre-
pared below under “Assay”. Add 3ml of a solution containing 0.10g of potas-
sium iodide R in dimethylformamide R. Stir for 5 minutes before starting the
titration. Repeat the procedure using 5ml of dimethylformamide R in place of
solution A and make any necessary corrections. Calculate the content of water
as a percentage.

Acidity. Dissolve a quantity containing the equivalent of 1.0g of anhydrous
Benzoyl peroxide in 25ml of acetone R, add 75 ml of water, and filter. Wash
the residue with two quantities of 10ml of water. Combine the filtrate and
washings, and titrate with sodium hydroxide (0.1mol/l) VS, using 0.25ml of
phenolphthalein/ethanol TS as indicator, until the change in colour is observed.
Repeat the procedure without the substance being examined. The difference
between the titrations represents the amount of sodium hydroxide required;
not more than 1.25ml of sodium hydroxide (0.1 mol/l) VS.

Related substances. Carry out the test as described under “Thin-layer chro-
matography” (Vol. 1, p. 83), using silica gel R4 as the coating substance
and a mixture of 40 volumes of light petroleum R1, 20 volumes of toluene
R, 15 volumes of acetone R, and 1 volume of glacial acetic acid R as the
mobile phase. Apply separately to the plate Sl of each of 4 freshly prepared
solutions in acetone R containing (A) a quantity equivalent to 40mg of anhy-
drous Benzoyl peroxide per ml, (B) 0.4mg of anhydrous Benzoyl peroxide per
ml, (C) 0.6mg of benzoic acid R per ml, and for solution (D) mix 0.4ml of
benzyl benzoate R with 5ml of acetone R and dilute to 10ml with the same
solvent. To 1.0ml of this solution add 1.0ml of solution A and dilute to 10ml
with acetone R. After removing the plate from the chromatographic chamber,
allow it to dry in air for 20 minutes, and examine the chromatogram in ultra-
violet light (254 nm).

Any spot corresponding to benzoic acid obtained with solution A is not more

intense than that obtained with solution C (1.5%). Any spot obtained with
solution A, other than the principal spot and the spot corresponding to benzoic
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acid, is not more intense than that obtained with solution B (1%). The test is
not valid unless the chromatogram obtained with solution D shows two clearly
separated principal spots.

Assay. Immediately before testing dissolve 2.5g in sufficient dimethylfor-
mamide R to produce 100ml (solution A). To 5.0ml of solution A add 20ml of
acetone R and 5ml of potassium iodide (300g/1) TS. Mix, allow to stand for 1
minute, and titrate with sodium thiosulfate (0.1 mol/I) VS until the solution is
colourless. Repeat the procedure using 5ml of dimethylformamide R in place
of solution A and make any necessary corrections.

Each ml of sodium thiosulfate (0.1mol/l) VS is equivalent to 12.11mg of
Ci4H10Ou4.

Captoprilum

Capropril

H CH,
HS K 0
N_ .COH
H
CoHsNO5S

Relative molecular mass. 217.3

Chemical name. 1-[(25)-3-Mercapto-2-methylpropionyl]-L-proline; 1-[(2S)-3-
mercapto-2-methyl-1-oxopropyl]-L-proline; CAS Reg. No. 62571-86-2.

Description. A white or almost white, crystalline powder.
Solubility. Freely soluble in water, dichloromethane R, and methanol R.
Category. Cardiovascular agent; angiotensin-converting enzyme inhibitor.

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

Additional information. Captopril may exist in different polymorphic
forms.
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Requirements

Captopril contains not less than 98.0% and not more than 102.0% of
CoHsNOsS, calculated with reference to the dried substance.

Identity tests
o Lither 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 concor-
dant with the spectrum obtained from captopril RS or with the reference spec-
trum of captopril.

B. Carry out the test as described under “Thin-layer chromatography” (Vol. 1,
p. 83), using silica gel R4 as the coating substance and a mixture of 75
volumes of toluene R, 25 volumes of glacial acetic acid R, and 1 volume of
methanol R as the mobile phase. Apply separately to the plate 2ul of each
of 2 solutions in dichloromethane R containing (A) 5.0mg of Captopril
per ml, and (B) 5.0mg of captopril RS per ml. After removing the plate from
the chromatographic chamber, allow it to dry in air, and spray with 5,5-
dithiobis-2-nitrobenzoic acid/methanol TS. Examine the chromatogram in
ultraviolet light (254 nm).

The principal spot obtained with solution A corresponds in position, appear-
ance, and intensity with that obtained with solution B.

C. Dissolve 25mg in 2ml of ethanol (~750g/1) TS, add a few crystals of sodium
nitrite R and 10ml of sulfuric acid (~100g/l) TS, and shake; a red colour is
produced.

D. Melting temperature, about 107 °C.

Specific optical rotation. Use a 10mg/ml solution in dehydrated ethanol R
20°C _

and calculate with reference to the dried substance; [a]p ~ =—-125° to —134°.
Heavy metals. Use 1.0g for the preparation of the test 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
20ug/g.

Sulfated ash. Not more than 2.0mg/g.
Loss on drying. Dry at 60°C under reduced pressure (not exceeding

0.6kPa or about Smm of mercury) for 3 hours; it loses not more than
10mg/g.
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Related substances. Carry out the test as described under “High-performance
liquid chromatography” (p. 257), using a stainless steel column (12.5 cm X 4 mm)
packed with stationary phase A (5 um). Prepare the following solution to be used
as the mobile phase: mix 0.05 volumes of phosphoric acid (~1440g/l) TS with
50 volumes of methanol R and 50 volumes of water.

Prepare the following solutions in the mobile phase: solution (A) 0.5mg of
Captopril per ml; solution (B) 10pug of Captopril per ml; and for solution (C)
dissolve 10mg of Captopril in the mobile phase, add 1 ml of iodine (0.05 mol/I)
VS, and dilute to 100ml with the mobile phase; further dilute 10ml of this
solution to 100ml with the mobile phase.

Operate with a flow rate of 1.0ml per minute. As a detector use an ultraviolet
spectrophotometer set at a wavelength of about 220 nm.

Inject 20l of solution B and adjust the sensitivity of the system so that
the height of the principal peak is not less than 40% of the full scale of the
recorder. Inject 20l of solution C. The test is not valid unless three peaks
are obtained and the resolution between the last two eluting principal peaks is
at least 2.0.

Inject alternately 20ul each of solutions A and B. Continue the chromato-
graphy for three times the retention time of the principal peak obtained with
solution A.

Measure the areas of the peak responses obtained in the chromatograms from
solutions A and B, and calculate the content of the related substances as a per-
centage. In the chromatogram obtained with solution A, the area of any peak,
other than the principal peak, is not greater than half the area of the principal
peak obtained with solution B (1.0%). The sum of the areas of all the peaks,
other than the principal peak, is not greater than the area of the peak obtained
with solution A (2.0%). Disregard any peak with a retention time of less than
1.4 minutes or with an area less than 0.1 times that of the peak obtained with
solution B.

Assay. Dissolve about 0.3 g, accurately weighed, in 100ml of water, add 10 ml
of sulfuric acid (~190g/l) TS and 1 g of potassium iodide R. Mix and titrate with
potassium iodate (0.01mol/l) VS, using starch TS as indicator. Repeat the oper-
ation without the substance being examined. The difference between the titra-
tions represents the amount of potassium iodate required.

Each ml of potassium iodate (0.01mol/l) VS is equivalent to 13.04mg of
C9H15NOSS.
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Chlorali hydras
Chloral hydrate

OH

Cl,C OH

C,H;Cl;0,
Relative molecular mass. 165.4
Chemical name. 2,2 2-Trichloroethane-1,1-diol; CAS Reg. No. 302-17-0.

Description. Colourless, transparent or white crystals; odour, aromatic,
pungent and characteristic.

Solubility. Very soluble in water; freely soluble in ethanol (~750g/l) TS and
ether R.

Category. Premedication.
Storage. Chloral hydrate should be kept in a tightly closed container.

Additional information. Melting temperature, about 55 °C; when exposed to
air it slowly volatilizes.

Requirements

Chloral hydrate contains not less than 98.5% and not more than 101.0% of
CoH5CL0,.

Note: Prepare the following test solution for use in “Identity tests A and B”, and
for “Clarity and colour”. Dissolve 2.5g in sufficient carbon-dioxide-free water
R to produce 25 ml.

Identity tests

A. To 1.0ml of the test solution add 2.0ml of sodium sulfide TS; a yellow
colour develops which quickly becomes reddish brown. On standing, a red
precipitate may be produced.

B. Transfer 10ml of the test solution to a conical flask and add 10ml of 1-
ethylquinaldinium iodide (15g/l) TS that has previously been filtered
through a 0.45-um filter. Then add 60ml of 2-propanol R, 5ml of
monoethanolamine (0.1 mol/l) VS, and 15ml of water. Mix, and heat in a
water-bath at 60 °C for 15 minutes; a blue colour develops.
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Chlorides. Dissolve 2.5g in a mixture of 2ml of nitric acid (~130g/l) TS
and 20ml of water, and proceed as described under “Limit test for chlorides”
(Vol. 1, p. 115); the chloride content is not more than 0.1 mg/g.

Chloral alcoholate. Warm 1.0g with 10ml of sodium hydroxide (~80g/l) TS.
Filter the upper layer and add iodine (0.05mol/l) VS a drop at a time until a
yellow colour is obtained; no precipitate is produced within 1 hour.

Clarity and colour of solution. The test solution is clear and colourless.
Sulfated ash. Not more than 1.0mg/g.

pH value. pH of a 0.10g/ml solution in carbon-dioxide-free water R, 3.5-5.5.
Assay. Dissolve about 4g, accurately weighed, in 10 ml of carbon-dioxide-free
water R and add 30.0ml of carbonate-free sodium hydroxide (1mol/l) VS.
Allow the mixture to stand for 2 minutes and titrate with sulfuric acid
(0.5mol/l) VS, using phenolphthalein/ethanol TS as indicator. Repeat the pro-
cedure without the Chloral hydrate being examined and make any necessary

corrections.

Each ml of carbonate-free sodium hydroxide (1mol/l) VS is equivalent to
O].654g of C2H3C1302.

Chloramphenicoli natrii succinas

Chloramphenicol sodium succinate

3isomer : R=H , R = /U\/\COZNa

(0]

1lsomer : R = )K/\COZNa , R =H

C15H15C12N2Na08

58



Monographs for pharmaceutical substances

Relative molecular mass. 445.2

Chemical name. A mixture in variable proportions of (2R,3R)-2-(2,2-
dichloroacetamido)-3-hydroxy-3-(4-nitrophenyl)propyl succinate (3 isomer)
and of sodium (1R,2R)-2-(2,2-dichloroacetamido)-3-hydroxy-1-(4-nitropheny!l)
propyl succinate (1 isomer); [R-(R*,R*)]-mono[2-[(2,2-dichloroacetyl)amino]-
3-hydroxy-3-(4-nitrophenyl)propyl] ester, butanedioic acid, monosodium
salt; D-threo-(—)-2,2-dichloro- N-[B-hydroxy-a-(hydroxymethyl)-p-nitro-
phenethyljacetamide a-(sodium succinate); CAS Reg. No. 982-57-0.

Description. A white or yellowish white powder.
Solubility. Very soluble in water; freely soluble in ethanol (~750g/I)TS.
Category. Antibacterial drug.

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

Labelling. The designation Chloramphenicol sodium succinate for parenteral
use indicates that the substance complies with the additional requirements and
may be used for parenteral administration. Expiry date.

Additional information. Chloramphenicol sodium succinate is hygroscopic.
Even in the absence of light, Chloramphenicol sodium succinate gradually
degrades when exposed to a humid atmosphere; decomposition is more rapid
at higher temperatures.

Requirements

Chloramphenicol sodium succinate contains not less than 98.0% and not more
than the equivalent of 102.0% of C;sH;5CLLN;NaOg, calculated with reference
to the anhydrous substance.

Identity tests

A. Carry out the examination as described under “Spectrophotometry in the
infrared region” (Vol. 1, p. 40). The infrared absorption spectrum is concor-
dant with the spectrum obtained from chloramphenicol sodium succinate
RS or with the reference spectrum of chloramphenicol sodium succinate.

B. See the test described below under “Chloramphenicol and chloramphenicol
disodium disuccinate, test B”. The two principal spots obtained with solu-
tion A correspond in position and appearance with those obtained with
solution B. The positions of the spots obtained with solutions A and B are
different from that of the principal spot obtained with solution C.
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C. Dissolve 10mg in 2.0ml of ethanol (~750g/1) TS, add 0.2 g of zinc R powder,
1.0ml of sulfuric acid (~100g/l) TS, and allow to stand for 10 minutes. Filter.
To the filtrate add 0.5ml of sodium nitrite (10g/l) TS, and allow to stand
for 2 minutes. Then add 1.0g of urea R and a solution containing 10mg
of 2-naphthol R in 2ml of sodium hydroxide (~80g/l) TS; a red colour is
produced. Repeat the test omitting the zinc R powder; no red colour is
produced.

D. Dissolve 5mg in 5ml of water and add a few drops of silver nitrate (40 g/I)
TS; no precipitate is produced. Heat 0.05g with 2.0ml of potassium
hydroxide/ethanol TS1 on a water-bath for 15 minutes, add 15mg of
charcoal R, shake, and filter. The filtrate yields reaction A described under
“General identification tests” as characteristic of chlorides (Vol. 1, p. 112).

E. When tested for sodium as described under “General identification tests”
(Vol. 1, p. 115), it yields the characteristic reactions. If reaction B is to be
used, prepare a 20mg/ml solution.

Specific optical rotation. Use a 50 mg/ml solution and calculate with refer-
ence to the anhydrous substance; [a]8 © = +5.0° to +8.0°.

Clarity of solution. A solution of 1.0g in 3.0ml of carbon-dioxide-free water
R is clear.

Water. Determine as described under “Determination of water by the Karl
Fischer method”, Method A (Vol. 1, p. 135), using about 0.5g of Chloram-
phenicol sodium succinate; the water content is not more than 0.20g/g.

pH value. pH of a 0.25 g/ml solution in carbon-dioxide-free water R, 6.4-7.0.

Chloramphenicol and chloramphenicol disodium disuccinate
o Either test A or test B may be applied.

A. Carry out the test as described under “High-performance liquid chromato-
graphy” (p. 264), using a stainless steel column (25cm x 4.6mm) packed
with stationary phase A (Spum). As the mobile phase, use a mixture of 55
volumes of water, 40 volumes of methanol R, and 5 volumes of phosphoric

acid (~20g/1) TS.

Prepare the following solutions in the mobile phase: solution (A) 0.25mg of
Chloramphenicol sodium succinate per ml; solution (B) 5.0ug of chloram-
phenicol RS per ml; solution (C) 5.0 pg of chloramphenicol disodium disuc-
cinate RS per ml; and for solution (D) dissolve 25mg of Chloramphenicol
sodium succinate in the mobile phase, add 0.5mg of chloramphenicol RS
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and 0.5mg of chloramphenicol disodium disuccinate RS and dilute to
100 ml with the mobile phase.

Operate with a flow rate of 1.0ml per minute. As a detector use an ultra-
violet spectrophotometer set at a wavelength of about 275 nm.

Using a 20-ul loop injector inject solution D. Inject alternately solutions A,
B, C, and D. The test is not valid unless the two peaks in the chromatogram
obtained with solution D, corresponding to those in the chromatograms
obtained with solutions B and C, are clearly separated from the peaks
corresponding to the two principal peaks in the chromatogram obtained
with solution A. If necessary, adjust the methanol content of the mobile
phase.

Measure the areas of the peak responses obtained in the chromatograms
from solutions A, B, and C, and calculate the content of the related sub-
stances as a percentage. In the chromatogram obtained with solution A, the
area of any peak corresponding to chloramphenicol is not greater than that
of the principal peak obtained with solution B (2.0%). The area of any peak
corresponding to chloramphenicol disodium disuccinate is not greater than
that of the principal peak obtained with solution C (2.0%).

. Carry out the test as described under “Thin-layer chromatography” (Vol. 1,
p. 83), using silica gel R4 as the coating substance and a mixture of 85
volumes of dichloromethane R, 14 volumes of methanol R, and 1 volume
of acetic acid (~60g/l) TS as the mobile phase. Apply separately to the plate
2l of each of 3 solutions in acetone R containing (A) 10mg of Chloram-
phenicol sodium succinate per ml, (B) 10 mg of chloramphenicol sodium suc-
cinate RS per ml, and (C) 10 mg of chloramphenicol RS per ml. Then apply
separately 10ul of solution (A) as prepared above and 1ul of solution (D)
containing 0.20mg of chloramphenicol RS per ml of acetone R. After remov-
ing the plate from the chromatographic chamber, allow it to dry in air until

the solvents have evaporated, and examine the chromatogram in ultravio-
let light (254 nm).

Any spot obtained with the second application of solution A, other than
the principal spot, is not more intense than that obtained with solution D

2.0%).

Assay. Dissolve about 0.2g, accurately weighed, in sufficient water to pro-
duce 500ml; dilute 5.0ml of this solution to 100 ml with water. Measure the
absorbance of the diluted solution in a 1-cm layer at the maximum at about
276nm and calculate the percentage content of C;sH;sCl,N,NaOg using the

1%

absorptivity value of 22.0 (Ai5, = 220), and with reference to the anhydrous
substance.
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Additional requirements for Chloramphenicol sodium
succinate for parenteral use

Complies with the monograph for “Parenteral preparations” (see Vol. 4, p. 36).

Storage. Sterile Chloramphenicol sodium succinate should be kept in a sterile,
tightly closed, and tamper-proof container, protected from light.

Bacterial endotoxins. Carry out the test as described under “Test for
bacterial endotoxins” (p. 30); contains not more than 0.2 IU of endotoxin RS
per mg.

Sterility. Complies with the “Sterility testing of antibiotics”, Membrane filtra-
tion test procedure (Vol. 1, p. 152).

Ciclosporinum

Ciclosporin

Abu—MeGly—MeLeu—VaI—-MeLeu—‘

[

C62H111N11012

Relative molecular mass. 1203

Chemical name. Cyclo[[(E)-(2S,3R,4R)-3-hydroxy-4-methyl-2-(methylamino)-
6-octenoyl]-L-2-aminobutyryl-N-methylglycyl-N-methyl-L-leucyl-L-valyl-N-
methyl-L-leucyl-L-alanyl-D-alanyl-N-methyl-L-leucyl-N-methyl-L-leucyl-N-
methyl-L-valyl]; cyclosporin A; CAS Reg. No. 59865-13-3.

Other name. Cyclosporin.

Description. A white or almost white powder.

Solubility. Practically insoluble in water; freely soluble in ethanol (~750g/1) TS
and dichloromethane R.
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Category. Immunosuppressant drug.

Storage. Ciclosporin should be kept in a well-closed container, protected
from light.

Requirements

Ciclosporin contains not less than 98.5% and not more than 101.5% of
CsoH111N11Oy,, calculated with reference to the dried substance.

Identity tests
o FEither 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 spectrum is concor-
dant with the spectrum obtained from ciclosporin RS or with the reference
spectrum of ciclosporin.

B. See the test described below under “Related substances” and under “Assay”.
The principal peak obtained with solution A corresponds in retention time
to that obtained with solution B.

C. Dissolve 5mg in 5ml of methanol R, and 1 drop of potassium permanganate
(10g/1) TS, and allow to stand; the blue-red colour is gradually discharged.

Specific optical rotation. Use a 5.0mg/ml solution in methanol R and calcu-

late with reference to the dried substance; [a]3 © = —185° to —193°.

Heavy metals. Use 1.0g for the preparation of the test 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

20ug/g.

Clarity and colour of solution in ethanol. A solution of 1.0g in 10ml of
ethanol (~750g/l) TS is clear and not more intensely coloured than standard
colour solution Yw3 or Rd1 when compared as described under “Colour of
liquids” (Vol. 1, p. 50).

Sulfated ash. Not more than 1.0mg/g.

Loss on drying. Dry at 60°C under reduced pressure (not exceeding 0.6 kPa
or about Smm of mercury) for 3 hours; it loses not more than 20 mg/g.

Related substances. Carry out the test as described below under “Assay”.
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Inject alternately 20ul each of solutions A and C. Continue the record-
ing of the chromatogram for 1.7 times the retention time of the principal

peak.

Measure the areas of the peak responses obtained in the chromatograms from
solutions A and C, and calculate the content of the related substances as a per-
centage. In the chromatogram obtained with solution A, the area of any peak,
other than the principal peak, is not greater than 0.7 times the area of the prin-
cipal peak obtained with solution C (0.7%), and the sum of these areas is not
greater than 1.5 times the area of the principal peak of the chromatogram
obtained with solution C (1.5%).

Assay. Determine as described under “High-performance liquid chromatogra-
phy” (p. 257), using a stainless steel column (25cm X 4mm) packed with sta-
tionary phase A (3-5um). The column is connected to the injection port by a
steel capillary tube about 1 m long with an internal diameter of 0.25 mm. Main-
tain the temperature of the column and of the steel capillary at 80°C. As the
mobile phase, use a mixture of 52 volumes of water, 43 volumes of acetonitrile
R, 5 volumes of tert-butyl methyl ether R, and 0.1 volume of phosphoric acid
(~1440g/1) TS.

Prepare the following solutions in a solvent mixture of equal volumes of
acetonitrile R and water: solution (A) 1.2mg of Ciclosporin per ml; solution
(B) 1.2mg of ciclosporin RS per ml; for solution (C) dilute 2.0ml of solution
B to 200ml with the solvent mixture; and for solution (D) dissolve 3mg
of ciclosporin U RS in 2.5ml of the solvent mixture and add 2.5ml of
solution B.

Operate with a flow rate of about 1.5 ml per minute. As a detector use an ultra-
violet spectrophotometer set at a wavelength of about 210 nm.

Inject 20l of solution D. The assay is valid only if the relative standard
deviation of the area of the principal peak is not more than 1.0%, unless
the resolution between the two principal peaks is 1.0 and 1.8. The assay
is not valid unless the retention time of the principal peak is between 25 and
30 minutes.

Inject alternately 20l each of solutions A and B.

Measure the areas of the peak responses obtained in the chromatograms
from solutions A and B, and calculate the percentage content of CsH;11N1;O15.
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Ciprofloxacini hydrochloridum

Ciprofloxacin hydrochloride

N Y
K/N N
| , HCl , H,0
F CO,H
O
C,,H,sFN,O5, HCL H,O

Relative molecular mass. 385.8

Chemical name. 1-Cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-
3-quinolinecarboxylic acid monohydrochloride monohydrate; CAS Reg. No.
86393-32-0.

Description. A pale yellow, crystalline powder.

Solubility. Soluble in water; slightly soluble in methanol R; very slightly
soluble in ethanol (~750g/l) TS; practically insoluble in acetone R and
dichloromethane R.

Category. Antibacterial.

Storage. Ciprofloxacin hydrochloride should be kept in a tightly closed
container, protected from light.

Requirements

Ciprofloxacin hydrochloride contains not less than 98.0% and not more
than 102.0% of C;H;gFN3;O3 HCI, calculated with reference to the anhydrous
substance.

Identity tests

A. Carry out the examination as described under “Spectrophotometry in the
infrared region” (Vol. 1, p. 40). The infrared absorption spectrum is concor-
dant with the spectrum obtained from ciprofloxacin hydrochloride RS or
with the reference spectrum of ciprofloxacin hydrochloride.

B. Carry out the test as described under “Thin-layer chromatography” (Vol. 1,
p- 83), using silica gel R4 as the coating substance and a mixture of 4 volumes
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of methanol R, 4 volumes of dichloromethane R, 2 volumes of ammonia
(~260g/1) TS, and 1 volume of acetonitrile R as the mobile phase. Apply sep-
arately to the plate as 1-cm bands, 5l of each of 2 solutions containing (A)
10mg of Ciprofloxacin hydrochloride per ml, and (B) 10 mg of ciprofloxacin
hydrochloride RS per ml. Place an evaporating-dish containing 50ml of
ammonia (~260g/1) TS in the chromatographic chamber. Expose the plate
to the ammonia vapour in the closed chamber for 15 minutes. Withdraw
the plate and transfer to another chromatographic chamber containing the
mobile phase to develop. After removing the plate from the chromato-
graphic chamber, allow it to dry in air for about 15 minutes, and examine
the chromatogram in ultraviolet light (254 nm and 365 nm).

The principal spot obtained with solution A corresponds in position, appear-
ance, and intensity with that obtained with solution B.

C. A 0.1g/ml solution yields reaction B described under “General identification
tests” as characteristic of chlorides (Vol. 1, p. 112).

Heavy metals. For the preparation of the test solution dissolve 0.25 g in water
and dilute to 30ml with the same solvent. Carry out the prefiltration. Deter-
mine the heavy metals content in the filtrate as described under “Limit test for
heavy metals”, Method B (Vol. 1, p. 119); not more than 20 ug/g.

Clarity and colour of solution. A solution of 0.25g in 10ml of carbon-
dioxide-free water R is clear and not more intensely coloured than standard
colour solution Gn4 when compared as described under “Colour of liquids”

(Vol. 1, p. 50).
Sulfated ash. Not more than 1.0mg/g.

Water. Determine as described under “Determination of water by the Karl
Fischer method”, Method B (Vol. 1, p. 135), using about 0.2 g of the substance;
the water content is between 0.047 g/g and 0.067 g/g.

pH value. pH of a 25 mg/ml solution in carbon-dioxide-free water R, 3.0-4.5.

Fluoroquinolonic acid. Carry out the test as described under “Thin-layer
chromatography” (Vol. 1, p. 83), using silica gel R4 as the coating substance and
a mixture of 4 volumes of methanol R, 4 volumes of dichloromethane R, 2
volumes of ammonia (~260g/1) TS, and 1 volume of acetonitrile R as the mobile
phase. Apply separately to the plate Sul of each of 2 solutions containing (A)
10mg of Ciprofloxacin hydrochloride per ml, and for solution (B) dissolve
10mg of fluoroquinolonic acid RS in a mixture of 0.10ml of ammonia
(~100g/1) TS and 90 ml of water, and dilute to 100 ml with water. Dilute 2.0ml
of this solution to 10 ml with water. Place an evaporating-dish containing 50 ml
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of ammonia (~260g/l) TS in the chromatographic chamber. Expose the plate to
the ammonia vapour in the closed chamber for 15 minutes. Withdraw the plate
and transfer to another chromatographic chamber containing the mobile phase
to develop. After removing the plate from the chromatographic chamber, allow
it to dry in air for about 15 minutes, and examine the chromatogram in
ultraviolet light (254 nm).

The spot corresponding to fluoroquinolonic acid in the chromatogram obtained
with solution A is not more intense than that obtained with solution B (0.2%).

Related substances. Carry out the test as described below under “Assay”.

Inject 50l each of solutions A and E Record the chromatogram for twice the
retention time of ciprofloxacin.

Measure the areas of the peak responses obtained in the chromatograms from
solutions A and E and calculate the content of the related substances as a per-
centage. In the chromatogram obtained with solution A, the areas of the peaks
corresponding to the ethylenediamine compound and the by-compound A are
not greater than the corresponding peaks in the chromatogram obtained with
solution F (0.2%); the area of any other peak is not greater than the area of the
peak corresponding to the ethylenediamine compound in the chromatogram
obtained with solution F (0.2%); the sum of the areas of all the peaks, other
than the principal peak, is not greater than 2.5 times the area of the peak cor-
responding to the ethylenediamine compound in the chromatogram obtained
with solution F (0.5%). Disregard any peak with an area less than 0.25 times
the area of the peak corresponding to the ethylenediamine compound in the
chromatogram obtained with solution F (0.05%).

Assay. Determine as described under “High-performance liquid chromatogra-
phy” (p. 257), using a stainless steel column (25cm X 4.6mm) packed with
stationary phase A (5 um). As the mobile phase, use a mixture of 87 volumes of
phosphoric acid (~2.45g/l) TS, adjusted to a pH of 3.0 with triethylamine R and
13 volumes of acetonitrile R.

Prepare the following solutions in the mobile phase to produce 50 ml: solution
(A) contains 0.50mg of Ciprofloxacin hydrochloride per ml; solution (B) con-
tains 0.50mg of ciprofloxacin hydrochloride RS per ml; solution (C) contains
0.050mg of 1-cyclopropyl-1,4-dihydro-4-oxo-7-(1-piperazin-1-yl)quinoline-3-
carboxylic acid RS per ml (desfluoro compound); solution (D) contains
0.050mg of 7-[(2-aminoethyl)amino]-1-cyclopropyl-6-fluoro-1,4-dihydro-4-
oxo-quinoline-3-carboxylic acid RS (ethylenediamine compound) per ml;
solution (E) contains 0.050mg of 7-chloro-1-cyclopropyl-1,4-dihydro-4-oxo-6-
(piperazin-1-yl)quinoline-3-carboxylic acid RS (by-compound A) per ml. For
solution (F) mix 0.1 ml of solution A with 1.0ml of solution C, 1.0ml of solu-
tion D, 1.0ml of solution E, and dilute to 50 ml with the mobile phase.

67



The International Pharmacopoeia

Operate with a flow rate of 1.5ml per minute. As a detector use an ultraviolet
spectrophotometer set at a wavelength of about 278 nm. Maintain the temper-
ature of the column at 40°C.

Inject 50l of solution E The following order of elution is obtained: desfluoro
compound, ethylenediamine compound, ciprofloxacin and by-compound A.
The retention time of ciprofloxacin is about 9 minutes. Adjust the sensitivity
of the system so that the height of the peak due to the ethylenediamine com-
pound is at least 40% of the full scale of the recorder. The assay is not valid
unless the resolution between the peaks corresponding to the desfluoro com-
pound and the ethylenediamine compound is at least 1.3, and the resolution
between the peaks corresponding to ciprofloxacin and the by-compound A is
at least 3.0. Inject 10l of solution B. The assay is not valid unless the relative
standard deviation of the peak area of ciprofloxacin is at most 1.0%.

Inject alternately 10l each of solutions A and B.

Measure the areas of the peak responses obtained in the chromatograms from
solutions A and B, and calculate the percentage content of C;;H;gFN;O3;HCL

Ciprofloxacinum
Ciprofloxacin
Y
NSNS
F COH
o
C17H18FNSOS

Relative molecular mass. 331.4

Chemical name. 1-Cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-
3-quinolinecarboxylic acid; CAS Reg. No. 85721-33-1.

Description. A white to pale yellow, crystalline powder.

Solubility. Practically insoluble in water; very slightly soluble in ethanol
(~750g/1) TS and dichloromethane R.
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Category. Antibacterial.

Storage. Ciprofloxacin should be kept in a well-closed container, protected
from light.

Additional information. Ciprofloxacin exists in different polymorphic forms.

Requirements

Ciprofloxacin contains not less than 98.0% and not more than 102.0% of
Ci7HgEN3Og, calculated with reference to the dried substance.

Identity test

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 ciprofloxacin RS or with the reference spectrum
of ciprofloxacin.

Heavy metals. For the preparation of the test solution dissolve 0.5 g in acetic
acid (~60g/1) TS and dilute to 30 ml with the same solvent. Carry out the pre-
filtration. To the filtrate add 2.0ml of water and determine the heavy metals
content as described under “Limit test for heavy metals”, Method B (Vol. 1,
p. 119); not more than 20pg/g.

Clarity and colour of solution. A solution of 0.25g in 20ml of hydrochlo-
ric acid (0.1mol/l) VS is clear and not more intensely coloured than standard
colour solution Gn4 when compared as described under “Colour of liquids”

(Vol. 1, p. 50).
Sulfated ash. Not more than 1.0mg/g.

Loss on drying. Dry to constant mass at 120 °C under reduced pressure (not
exceeding 0.6kPa or 5mm of mercury); it loses not more than 10mg/g.

Fluoroquinolonic acid. Carry out the test as described under “Thin-layer
chromatography” (Vol. 1, p. 83), using silica gel R4 as the coating substance and
a mixture of 4 volumes of methanol R, 4 volumes of dichloromethane R, 2
volumes of ammonia (~260g/1) TS, and 1 volume of acetonitrile R as the mobile
phase. Apply separately to the plate Sul of each of 2 solutions containing (A)
10mg of Ciprofloxacin per ml of acetic acid (~60g/l) TS, and for solution (B)
dissolve 10mg of fluoroquinolonic acid RS in a mixture of 0.10ml of ammonia
(~100g/1) TS and 90ml of water, and dilute to 100 ml with water. Dilute 2.0 ml
of this solution to 10 ml with water. Place an evaporating-dish containing 50 ml
of ammonia (~260g/l) TS in the chromatographic chamber. Expose the plate to
the ammonia vapour in the closed chamber for 15 minutes. Withdraw the plate
and transfer to another chromatographic chamber containing the mobile phase
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to develop. After removing the plate from the chromatographic chamber, allow
it to dry in air for about 15 minutes, and examine the chromatogram in
ultraviolet light (254 nm).

The spot corresponding to fluoroquinolonic acid in the chromatogram obtained
with solution A is not more intense than that obtained with solution B (0.2%).

Related substances. Carry out the test as described under “High-performance
liquid chromatography” (p. 257), using a stainless steel column (25 cm x 4.6 mm)
packed with base-deactivated stationary phase A (5um). As the mobile phase,
use a mixture of 87 volumes of phosphoric acid (~2.8g/l) TS adjusted to a pH
of 3.0 with triethylamine R and 13 volumes of acetonitrile R.

Prepare the following solutions in the mobile phase. For solution (A) add 0.2
ml of phosphoric acid (~105g/l) TS to 25mg of Ciprofloxacin, dilute to 50ml,
and treat in an ultrasonic bath until a clear solution is obtained. For solution
(B) dilute 0.10ml of solution A to 50ml. For solution (C) use 2.5mg of
1-cyclopropyl-1,4-dihydro-4-oxo-7-(piperazin-1-yl)quinoline-3-carboxylic acid
RS (desfluoro compound) and dilute to 50ml (this solution is also used to pre-
pare solution F), further dilute 1.0ml of this solution to 50 ml with the mobile
phase. For solution (D) use 2.5 mg of 7-[(2-aminoethyl)amino]-1-cyclopropyl-6-
fluoro-1,4-dihydro-4-oxo-quinoline-3-carboxylic acid RS (ethylenediamine
compound) and dilute to 50ml (this solution is also used to prepare solution F),
further dilute 1.0ml of this solution to 50 ml with the mobile phase. For solu-
tion (E) use 2.5 mg of 7-chloro-1-cyclopropyl-1,4-dihydro-4-oxo-6-(piperazin-1-
yl)quinoline-3-carboxylic acid RS (by-compound A) and dilute to 50ml (this
solution is also used to prepare solution F), further dilute 1.0ml of this solution
to 50ml with the mobile phase. For solution (F) mix 0.1ml of solution A with
1.0ml of each of solutions C, D, and E, prior to dilution as described above,
and dilute to 50 ml.

Operate with a flow rate of 1.5ml per minute. As a detector use an ultraviolet
spectrophotometer set at a wavelength of about 278 nm. Maintain the temper-
ature of the column at 40°C.

Inject alternately 50 ul each of solutions B, C, D, E, and E The retention time
of ciprofloxacin is about 9 minutes. Adjust the sensitivity of the system so that
the height of the peak due to the ethylenediamine compound obtained with
solution F is at least 40% of the full scale of the recorder. The test is not valid
unless the resolution between the peaks corresponding to the desfluoro com-
pound and the ethylenediamine compound in the chromatogram obtained with
solution F is at least 1.3, and the resolution between the peaks corresponding
to ciprofloxacin and the by-compound A is at least 3.0.

Inject alternately 50 ul each of solutions A, D, and E. Record the chromatogram
for twice the retention time of ciprofloxacin.
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Measure the areas of the peak responses obtained in the chromatograms
from solutions A, D, and E, and calculate the content of the related substances
as a percentage. In the chromatogram obtained with solution A, the areas of
the peaks corresponding to the ethylenediamine compound and by-compound
A are not greater than the corresponding peaks obtained with solutions D
and E (0.2%). The area of any other peak is not greater than the area of the
peak obtained with solution D (0.2%). The sum of the areas of all the peaks,
other than the principal peak, is not greater than 2.5 times the area of the peak
in the chromatogram obtained with solution D (0.5%). Disregard any peak
with an area less than 0.25 times the area of the peak obtained with solution

D (0.05%).

Assay. Dissolve about 0.3g, accurately weighed, in 80ml of glacial acetic
acid R1, and titrate with perchloric acid (0.1mol/l) VS as described under
“Non-aqueous titration”, Method A (Vol. 1, p. 131), determining the end-point
potentiometrically.

Each ml of perchloric acid (0.1mol/l) VS is equivalent to 33.14mg of
Ci7HisFN3Os.

Clindamycini phosphas

Clindamycin phosphate

/CH3 CH3
N E'_
HSC‘-\-—L)/ N=——=H
o Lo
H 0 H
OH
CsH54CIN,OgPS

Relative molecular mass. 505.0

Chemical name. (25-trans)-Methyl 7-chloro-6,7,8-trideoxy-6-(1-methyl-
trans-4-propyl-L-2-pyrrolidinecarboxamido)-1-thio-L-threo-a-D-galacto-octo-
pyranoside 2-(dihydrogen phosphate); CAS Reg. No. 24729-96-2.

Description. A white or almost white, crystalline powder.
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Solubility. Freely soluble in water; very slightly soluble in ethanol (~750g/])
TS and acetone R.

Category. Antibacterial drug.

Storage. Clindamycin phosphate should be kept in a tightly closed container
and stored at a temperature not exceeding 30 °C.

Labelling. The designation Clindamycin phosphate for parenteral use indi-
cates that the substance complies with the additional requirements and may
be used for parenteral administration. Expiry date.

Additional information. Clindamycin phosphate is slightly hygroscopic.

Requirements

Clindamycin phosphate contains not less than 95.0% and not more than
100.5% of CigH3CIN,OgPS, calculated with reference to the anhydrous
substance.

Identity tests
o 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 concor-
dant with the spectrum obtained from clindamycin phosphate RS or with
the reference spectrum of clindamycin phosphate.

B. Carry out the test as described under “Thin-layer chromatography” (Vol. 1,
p- 83), using silica gel R3 as the coating substance and a mixture of 6 volumes
of 1-butanol R, 2 volumes of water, and 2 volumes of glacial acetic acid R
as the mobile phase. Apply separately to the plate 5 ul of each of 3 solutions
in methanol R containing (A) 2.0mg of Clindamycin phosphate per ml, (B)
2.0mg of clindamycin phosphate RS, and for solution (C) dissolve 10mg of
lincomycin hydrochloride RS in 5 ml of solution B. After removing the plate
from the chromatographic chamber, allow it to dry at 105 °C for 30 minutes,
and spray with potassium permanganate (1g/l) TS. Examine the chro-
matogram in daylight.

The principal spot obtained with solution A corresponds in position, appear-
ance, and intensity to that obtained with solution B. The test is not valid
unless the chromatogram obtained with solution C shows two clearly
separated spots.

C. Dissolve 10mg in 2ml of hydrochloric acid (~70g/1) TS and heat directly in
a flame for 1 minute; a disagreeable sulfurous odour is perceptible. Cool,
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add 4ml of sodium carbonate (75g/1) TS and 0.5 ml of sodium nitroprusside
(45¢/1) TS; a violet-red ring is formed that fades quickly.

D. Boil 0.1g under a reflux condenser with a mixture of 5ml of sodium
hydroxide (~400g/l) TS and 5ml of water for 90 minutes. Cool and add
Sml of nitric acid (~1000g/l) TS. Extract with three 15-ml quantities of
dichloromethane R, and discard the extracts. Filter the aqueous layer
through a paper filter; the filtrate yields reaction B described under “General
identification tests” as characteristic of orthophosphates (Vol. 1, p. 114).

Specific optical rotation. Use a 10mg/ml solution and calculate with refer-
ence to the anhydrous substance; [a]3) © = +115° to +130°.

Clarity and colour of solution. A solution of 0.040g in 10ml of carbon-
dioxide-free water R is clear and colourless.

Water. Determine as described under “Determination of water by the Karl
Fischer method”, Method A (Vol. 1, p. 135), using 0.5g of the substance; the
water content is not more than 0.060g/g.

pH value. pH of a 10mg/ml solution in carbon-dioxide-free water R, 3.5-4.5.
Related substances. Carry out the test as described below under “Assay”.

Inject alternately 20l each of solutions A and D. Continue the recording of
the chromatogram until clindamycin is eluted.

Measure the areas of the peak responses obtained in the chromatograms
from solutions A and D, and calculate the content of the related substances as a
percentage. In the chromatogram obtained with solution A, the area of any
peak, other than the principal peak or any peak corresponding to the solvent, is
not greater than 2.5 times the area of the principal peak obtained with solution
D (2.5%). The sum of the areas of all the peaks, other than the principal peak
or any peak corresponding to the solvent, is not greater than 4 times the peak
corresponding to clindamycin phosphate obtained with solution D (4.0%).

Assay. Determine as described under “High-performance liquid chromato-
graphy” (p. 257), using a stainless steel column (25 cm x 4.6 mm) packed with
stationary phase A (5-10pm). As the mobile phase, use a mixture of 8 volumes
of potassium dihydrogen phosphate (13.6g/l) TS adjusted to pH 2.5 with
phosphoric acid (~105g/l) TS and 2 volumes of acetonitrile R.

Prepare the following solutions in the mobile phase: solution (A) 3.0mg of
Clindamycin phosphate per ml; solution (B) 3.0mg of clindamycin phosphate
RS per ml; for solution (C) dissolve 5 mg of lincomycin hydrochloride RS and
15.0mg of clindamycin hydrochloride RS in 5.0 ml of solution B and dilute with
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sufficient mobile phase to produce 100ml; and for solution (D) dilute 1.0ml of
solution B with sufficient mobile phase to produce 100 ml.

Operate with a flow rate of 1.0ml per minute. As a detector use an ultraviolet
spectrophotometer set at a wavelength of about 210nm.

Inject 20l of solution C.

The assay is not valid unless the first peak (lincomycin) is clearly separated from
the solvent peak, and the resolution between the second peak (clindamycin
phosphate) and the third peak (clindamycin) is at least 6.0. The assay is valid only
if the symmetry factor of the clindamycin phosphate peak is not greater than 1.5.

Inject 20l of solution B. If necessary adjust the integrator parameters.
Inject alternately 20l each of solutions A and B.

Measure the areas of the peak responses obtained with solutions A and B, and
calculate the percentage content of C;gHz,CIN,OgPS.

Additional requirements for Clindamycin phosphate for
parenteral use

Complies with the monograph for “Parenteral preparations” (see Vol. 4, p. 36).
Bacterial endotoxins. Carry out the test as described under “Test for bacte-

rial endotoxins” (p. 30); contains not more than 0.6IU of endotoxin RS per mg
of clindamyrcin.

Sterility. Complies with the “Sterility testing of antibiotics” (Vol. 1, p. 152),

applying the membrane filtration test procedure and using a solution in water
containing 150 mg of Clindamycin phosphate per ml.

Dacarbazinum

Dacarbazine

N
N7
H3C\ fl‘l/ N/
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Relative molecular mass. 182.2

Chemical name. 5-(3,3-Dimethyl-1-triazeno)imidazole-4-carboxamide; 5-
(3,3-dimethyl-1-triazenyl)-1H-imidazole-4-carboxamide; CAS Reg. No. 4342-
03-4.

Description. A colourless or pale yellow, crystalline powder.
Solubility. Slightly soluble in water and ethanol (~750g/l) TS.
Category. Cytotoxic drug.

Storage. Dacarbazine should be kept in a tightly closed container, protected
from light, and stored at a temperature not exceeding 8°C.

Additional information. CAUTION: Dacarbazine must be handled with
care, avoiding contact with the skin and inhalation of airborne particles.

Requirements

Dacarbazine contains not less than 97.0% and not more than 102.0% of
CsH10NgO, calculated with reference to the dried substance.

Identity tests
o FEither test A alone 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 concor-
dant with the spectrum obtained from dacarbazine RS or with the reference
spectrum of dacarbazine.

B. The absorption spectrum of a 6ug/ml solution in hydrochloric acid
(0.1mol/l) VS, when observed between 230nm and 350nm, exhibits a
maximum at about 323nm and a pronounced shoulder at 275nm. The

absorbance of a 1-cm layer at the maximum wavelength of 323 nm is about
0.64.

C. Dissolve 25mg in 5 ml of water, add 1 drop of cobalt(Il) chloride (30g/l) TS
and 1 drop of ammonia (~100g/l) TS; a violet-red solution is produced.

D. Dissolve 25mg in 5ml of hydrochloric acid (~70g/l) TS, add about 0.2g
of zinc R powder and allow to stand for 5 minutes. Filter, and to the
filtrate add 3 drops of sodium nitrite (10g/I) TS and 0.5ml of ammonium
sulfamate (5g/l) TS. After the reaction has subsided add 5 drops of
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N-(1-naphthyl)ethylenediamine hydrochloride/ethanol TS; a deep red solu-
tion is produced.

Clarity and colour of solution. A solution of 0.20g in 10ml of citric acid
(20g/l) TS is clear and not more intensely coloured than standard colour

solution Yw2 when compared as described under “Colour of liquids” (Vol. 1,
p. 50).

Sulfated ash. Not more than 1.0mg/g.

Loss on drying. Dry at 60°C to constant mass under reduced pressure (not
exceeding 0.6kPa or about 5 mm of mercury); it loses not more than 5mg/g.

Related substances. Carry out the test as described under “Thin-layer chro-
matography” (Vol. 1, p. 83), using silica gel R2 as the coating substance and
5 volumes of 1-butanol R, 2 volumes of water and 1 volume of acetic acid
(~300g/1) TS as the mobile phase. Apply separately to the plate 5ul of each of
the 3 following solutions in methanol R containing (A) 0.04g of Dacarbazine
per ml, (B) 0.4mg of dacarbazine related compound A RS per ml, and (C)
0.4mg of dacarbazine related compound B RS per ml. 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 or greater in size than that obtained with solution B (1%) and solution
C (1%).

Assay
Note: The solutions must be protected from light throughout the assay.

Dissolve about 30mg, accurately weighed, in sufficient hydrochloric acid
(0.1mol/l) VS to produce 50ml of stock solution. For solution S;