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Macrogol 400
Polyethylene Glycol 400

<47 a3—)L 400

Macrogol 400 is a polymer of ethylene oxide
and water, represented by the formula HOCH,
(CH,0CH,),CH,0H, in which the value of n ranges
from 7 to 9.

Description Macrogol 400 occurs as a clear, colorless and
viscous liquid. It has no odor or a slight, characteristic odor.

It is miscible with water, with methanol, with ethanol (95)
and with pyridine.

It is soluble in diethyl ether.

It is slightly hygroscopic.

Congealing point: 4 - 8°C

Specific gravity d3J: 1.110 - 1.140

Identification Dissolve 50 mg of Macrogol 400 in 5 mL of
dilute hydrochloric acid, add 1 mL of barium chloride TS,
shake, and filter, if necessary. To the filtrate add 1 mL of a
solution of phosphomolybdic acid n-hydrate (1 in 10): a
yellow-green precipitate is formed.

pH <2.54> Dissolve 1.0 g of Macrogol 400 in 20 mL of
water: the pH of this solution is between 4.0 and 7.0.

Purity (1) Acidity—Dissolve 5.0 g of Macrogol 400 in
20 mL of neutralized ethanol, and add 2 drops of phenol-
phthalein TS and 0.20 mL of 0.1 mol/L sodium hydroxide
VS: the solution is red in color.

(2) Ethylene glycol and diethylene glycol—Dissolve 4.0 g
of Macrogol 400 in water to make exactly 10 mL, and use
this solution as the sample solution. Weigh accurately about
50 mg each of ethylene glycol and diethylene glycol, dissolve
in water to make exactly 100 mL, and use this solution as the
standard solution. Perform the test with exactly 2 uL. each of
the sample solution and standard solution as directed under
Gas Chromatography <2.02> according to the following con-
ditions. Determine the peak heights, Hr, and Hs,, of ethyl-
ene glycol of each solution, and the peak heights, Hy, and
Hyy,, of diethylene glycol, and calculate the amount of ethyl-
ene glycol and diethylene glycol: the sum of the contents of
ethylene glycol and diethylene glycol is not more than
0.25%.

Amount (mg) of ethylene glycol
= Ms, X Hr,/Hg, X 1/10

Amount (mg) of diethylene glycol
= MSb X HTb/HSb x 1/10

Ms,: Amount (mg) of ethylene glycol taken
Ms,: Amount (mg) of diethylene glycol taken

Operating conditions—

Detector: A hydrogen flame-ionization detector.

Column: A colum about 3 mm in inside diameter and
about 1.5 m in length, packed with siliceous earth for gas
chromatography, 150 to 180 um in particle diameter, coated
with D-sorbitol for gas chromatography at the ratio of 12%.

Column temperature: A constant temperature of about
165°C.

Carrier gas: Nitrogen or helium.

Flow rate: Adjust so that the retention time of diethylene
glycol is about 8 minutes.

Selection of column: Proceed with 2 uL. of the standard
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solution under the above operating conditions, and calculate
the resolution. Use a column clearly dividing peaks of ethyl-
ene glycol and diethylene glycol in this order.

Detection sensitivity: Adjust the detection sensitivity so
that the peak height of diethylene glycol obtained from 2 uLL
of the standard solution composes about 80% of the full
scale.

Average molecular mass Add 42 g of phthalic anhydride to
300 mL of freshly distilled pyridine, exactly measured, in a
1-L light-resistant glass-stoppered bottle. Shake the bottle
vigorously to dissolved the solid, and allow to stand for 16
hours or more. Pipet 25 mL of this solution into an about
200-mL glass-stoppered pressure bottle. Add about 1.5 g of
Macrogol 400, accurately weighed, stopper the bottle, wrap
it securely with strong cloth, and immerse in a water bath,
having a temperature of 98 £ 2°C, to the level so that the
mixture in the bottle soaks completely in water. Maintain the
temperature of the bath at 98 £ 2°C for 30 minutes. Re-
move the bottle from the bath, and allow to cool in air to
room temperature. Add exactly 50 mL of 0.5 mol/L sodium
hydroxide VS and 5 drops of a solution of phenolphthalein
in pyridine (1 in 100). Titrate <2.50> with 0.5 mol/L sodium
hydroxide VS until a light red color remains for not less than
15 seconds. Perform a blank determination in the same man-
ner.

Average molecular mass = (M X 4000)/(a — b)

M: Amount (g) of Macrogol 400 taken

a: Volume (mL) of 0.5 mol/L sodium hydroxide VS used
in the blank determination

b: Volume (mL) of 0.5 mol/L sodium hydroxide VS used
in the test of the sample

Average molecular mass is between 380 and 420.

Water <2.48> Not more than 1.0% (2 g, volumetric titra-
tion, direct titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Containers and storage Containers—Tight containers.

Macrogol 1500
Polyethylene Glycol 1500

<4~ O03d—)L 1500

Macrogol 1500 is a mixture containing equal
amounts of lower and higher polymers of ethylene
oxide and water, represented by the formula HOCH,
(CH,0CH,),,CH,0H, in which the value of nis 5 or 6
for the lower polymers and from 28 to 36 for the
higher.

Description Macrogol 1500 occurs as a white, smooth
petrolatum-like solid. It is odorless or has a faint, character-
istic odor.

It is very soluble in water, in pyridine and in diphenyl
ether, freely soluble in methanol, sparingly soluble in
ethanol (95), very slightly soluble in ethanol (99.5), and prac-
tically insoluble in diethyl ether.

Congealing point: 37 - 41°C

Identification Dissolve 50 mg of Macrogol 1500 in 5 mL of
dilute hydrochloric acid, add 1 mL of barium chloride TS,
shake, and filter, if necessary. To the filtrate add 1 mL of a
solution of phosphomolybdic acid n-hydrate (1 in 10): a

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
General Rules for Preparations, and General Tests for their conformity to the Japanese Pharmacopoeia. (See the General Notices 5.)
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yellow-green precipitate is formed.

pH <2.54> Dissolve 1.0 g of Macrogol 1500 in 20 mL of
water: the pH of the solution is between 4.0 and 7.0.

Purity (1) Clarity and color of solution—Dissolve 5.0 g
of Macrogol 1500 in 50 mL of water: the solution is clear
and colorless.

(2) Acidity—Dissolve 5.0 g of Macrogol 1500 in 20 mL
of neutralized ethanol, and add 2 drops of phenolphthalein
TS and 0.20 mL of 0.1 mol/L sodium hydroxide VS: the so-
lution is red in color.

(3) Ethylene glycol and diethylene glycol—Place 50.0 g
of Macrogol 1500 in a distilling flask, add 75 mL of diphenyl
ether, warm to dissolve if necessary, distil slowly under a
reduced pressure of 0.13 to 0.27 kPa and take 25 mL of the
distillate in a 100-mL container with 1-mL graduation. To
the distillate add exactly 20 mL of water, shake vigorously,
cool in ice water, congeal the diphenyl ether, and filtrate into
a 25-mL volumetric flask. Wash the residue with 5.0 mL of
ice-cold water, combine the washings with the filtrate, warm
to room temperature, and add water to make 25 mL. Trans-
fer this solution to a glass-stoppered flask, shake with 25.0
mL of freshly distilled acetonitrile, and use this solution as
the sample solution. Separately, to 62.5 mg of diethylene
glycol add a mixture of water and freshly distilled aceto-
nitrile (1:1) to make exactly 25 mL, and use this solution as
the standard solution. Take exactly 10 mL each of the sam-
ple solution and the standard solution, and add to each
exactly 15 mL of cerium (IV) diammonium nitrate TS. Per-
form the test with this solution as directed under Ultraviolet-
visible Spectrophotometry <2.24> within 2 to 5 minutes: the
absorbance of the solution obtained from the sample solu-
tion at the wavelength of maximum absorption at about 450
nm is not larger than the absorbance of the solution obtained
from the standard solution.

Water <2.48> Not more than 1.0% (2 g, volumetric titra-
tion, direct titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Containers and storage Containers—Tight containers.

Macrogol 4000
Polyethylene Glycol 4000

~ 4 03—)L 4000

Macrogol 4000 is a polymer of ethylene oxide
and water, represented by the formula HOCH,
(CH,0OCH,),CH,0OH, in which the value of n ranges
from 59 to 84.

Description Macrogol 4000 is a white, paraffin-like solid,
occurring as flakes or powder. It is odorless or has a faint,
characteristic odor.

It is very soluble in water, freely soluble in methanol and
in pyridine, and practically insoluble in ethanol (99.5) and in
diethyl ether.

Congealing point: 53 - 57°C

Identification Dissolve 50 mg of Macrogol 4000 in 5 mL of
dilute hydrochloric acid, add 1 mL of barium chloride TS,
shake, and filter, if necessary. To the filtrate add 1 mL of a
solution of phosphomolybdic acid n-hydrate (1 in 10): a yel-
low-green precipitate is formed.
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pH <2.54> Dissolve 1.0 g of Macrogol 4000 in 20 mL of
water: the pH of this solution is between 4.0 and 7.5.

Purity (1) Clarity and color of solution—A solution of
5.0 g of Macrogol 4000 in 50 mL of water is clear and color-
less.

(2) Acidity—Dissolve 5.0 g of Macrogol 4000 in 20 mL
of neutralized ethanol by warming, cool, and add 0.20 mL
of 0.1 mol/L sodium hydroxide VS and 1 drop of phenol-
phthelein TS: the color of the solution is red.

Average molecular mass Weigh accurately about 12.5 g of
Macrogol 4000, transfer to an about 200-mL glass-stoppered
pressure bottle, add about 25 mL of pyridine, dissolve by
warming, and allow to cool. Separately, pipet 300 mL of
freshly distilled pyridine into a 1-L light-resistant, glass-
stoppered bottle, add 42 g of phthalic anhydride, dissolve
with vigorous shaking, and allow to stand for 16 hours or
more. Pipet 25 mL of this solution, transfer to the former
pressure bottle, stopper the bottle tightly, wrap it securely
with strong cloth, and immerse in a water bath, previously
heated at 98 + 2°C, to the level so that the mixture in the
bottle soaks completely in water. Maintain the temperature
of the bath at 98 £ 2°C for 30 minutes. Remove the bottle
from the bath, and allow to cool in air to room temperature.
Add exactly 50 mL of 0.5 mol/L sodium hydroxide VS and 5
drops of a solution of phenolphthalein in pyridine (1 in 100).
Titrate <2.50> with 0.5 mol/L sodium hydroxide VS until a
light red color remains for not less than 15 seconds. Perform
a blank determination in the same manner.

Average molecular mass = (M X 4000)/(a — b)

M: Amount (g) of Macrogol 4000 taken

a: Volume (mL) of 0.5 mol/L sodium hydroxide VS con-
sumed in the blank determination

b: Volume (mL) of 0.5 mol/L sodium hydroxide VS con-
sumed in the test of the sample

Average molecular mass is between 2600 and 3800.

Water <2.48> Not more than 1.0% (2 g, volumetric titra-
tion, direct titration).

Residue on ignition <2.44> Not more than 0.2% (1 g).

Containers and storage Containers—Well-closed contain-
ers.

Macrogol 6000
Polyethylene Glycol 6000

~%703—)L 6000

Macrogol 6000 is a polymer of ethylene oxide
and water, represented by the formula HOCH,
(CH,0CH,),CH,0H, in which the value of » ranges
from 165 to 210.

Description Macrogol 6000 is a white, paraffin-like solid,
occurring as flakes or powder. It is odorless or has a faint,
characteristic odor.

It is very soluble in water, freely soluble in pyridine, and
practically insoluble in methanol, in ethanol (95), in ethanol
(99.5) and in diethyl ether.

Congealing point: 56 - 61°C

Identification Dissolve 50 mg of Macrogol 6000 in 5 mL of
dilute hydrochloric acid, add 1 mL of barium chloride TS,

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
General Rules for Preparations, and General Tests for their conformity to the Japanese Pharmacopoeia. (See the General Notices 5.)
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shake, and filter, if necessary. To the filtrate add 1 mL of a
solution of phosphomolybdic acid n-hydrate (1 in 10): a
yellow-green precipitate is formed.

pH <2.54> Dissolve 1.0 g of Macrogol 6000 in 20 mL of
water: the pH of this solution is between 4.5 and 7.5.

Purity (1) Clarity and color of solution—Dissolve 5.0 g
of Macrogol 6000 in 50 mL of water: the solution is clear
and colorless.

(2) Acidity—Dissolve 5.0 g of Macrogol 6000 in 20 mL
of neutralized ethanol by warming, cool, and add 0.20 mL
of 0.1 mol/L sodium hydroxide VS and 1 drop of phenol-
phthalein TS: the color of the solution is red.

Average molecular mass Weigh accurately about 12.5 g of
Macrogol 6000, transfer to an about 200-mL glass-stoppered
pressure bottle, add about 25 mL of pyridine, dissolve by
warming, and allow to cool. Separately, pipet 300 mL of
freshly distilled pyridine into a 1-L light-resistant, glass-
stoppered bottle, add 42 g of phthalic anhydride, dissolve
with vigorous shaking, and allow to stand for 16 hours or
more. Pipet 25 mL of this solution, transfer to the former
pressure bottle, stopper the bottle tightly, wrap it securely
with strong cloth, and immerse in a water bath, previously
heated at 98 £ 2°C, to the level so that the mixture in the
bottle soaks completely in water. Maintain the temperature
of the bath at 98 = 2°C for 30 minutes. Remove the bottle
from the bath, and allow to cool in air to room temperature.
Add exactly 50 mL of 0.5 mol/L sodium hydroxide VS and 5
drops of a solution of phenolphthalein in pyridine (1 in 100).
Titrate <2.50> with 0.5 mol/L sodium hydroxide VS until a
light red color remains for not less than 15 seconds. Perform
a blank determination in the same manner.

Average molecular mass = (M X 4000)/(a — b)

M: Amount (g) of Macrogol 6000 taken

a: Volume (mL) of 0.5 mol/L sodium hydroxide VS con-
sumed in the blank determination

b: Volume (mL) of 0.5 mol/L sodium hydroxide VS con-
sumed in the test of the sample

Average molecular mass is between 7300 and 9300.

Water <2.48> Not more than 1.0% (2 g, volumetric titra-
tion, direct titration).

Residue on ignition <2.44> Not more than 0.2% (1 g).

Containers and storage Containers—Well-closed contain-
ers.

Macrogol 20000
Polyethylene Glycol 20000

<4 a3—)L 20000

Macrogol 20000 is a polymer of ethylene oxide
and water, represented by the formula HOCH,
(CH,0CH,),CH,0OH, in which the value of n lies be-
tween 340 and 570.

Description Macrogol 20000 occurs as white, paraffin-like
flakes or powder. It is odorless or has a faint, characteristic
odor.

It is freely soluble in water and in pyridine, and practically
insoluble in methanol, in ethanol (95), in petroleum benzine
and in macrogol 400.
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Congealing point: 56 - 64°C

Identification Dissolve 50 mg of Macrogol 20000 in 5 mL
of dilute hydrochloric acid, add 1 mL of barium chloride TS,
shake, and filter, if necessary. To the filtrate add 1 mL of a
solution of phosphomolybdic acid n-hydrate (1 in 10): a
yellow-green precipitate is formed.

pH <2.54> Dissolve 1.0 g of Macrogol 20000 in 20 mL of
water: the pH of this solution is between 4.5 and 7.5.

Purity (1) Clarity and color of solution—Dissolve 5.0 g
of Macrogol 20000 in 50 mL of water: the solution is clear
and colorless.

(2) Acidity—Dissolve 5.0 g of Macrogol 20000 in 20 mL
of neutralized ethanol by warming, cool, and add 0.20 mL
of 0.1 mol/L sodium hydroxide VS and 1 drop of phenol-
phthalein TS: the color of the solution is red.

Average molecular mass Weigh accurately about 15 g of
Macrogol 20000, transfer to an about 200-mL glass-
stoppered pressure bottle, add about 25 mL of pyridine,
dissolve by warming, and allow to cool. Separately, pipet
300 mL of freshly distilled pyridine into a 1-L light-resistant
glass-stoppered bottle, add 42 g of phthalic anhydride, dis-
solve with vigorous shaking, and allow to stand for 16 hours
or more. Pipet 25 mL of this solution, transfer to the former
pressure bottle, stopper the bottle tightly, wrap it securely
with strong cloth, and immerse in a water bath, having a
temperature of 98 + 2°C, to the same depth as the mixture
in the bottle. Maintain the temperature of the bath at 98 +
2°C for 60 minutes. Remove the bottle from the bath, and
allow to cool in air to room temperature. Add exactly 50 mL
of 0.5 mol/L sodium hydroxide VS and 5 drops of a solution
of phenolphthalein in pyridine (1 in 100). Titrate <2.50> with
0.5 mol/L sodium hydroxide VS until a light red color
remains for not less than 15 seconds. Perform a blank deter-
mination in the same manner.

Average molecular mass = (M X 4000)/(a — b)

M: Amount (g) of Macrogol 20000 taken

a: Volume (mL) of 0.5 mol/L sodium hydroxide VS used
in the blank determination

b: Volume (mL) of 0.5 mol/L sodium hydroxide VS used
in the test of the sample

Average molecular mass is between 15000 and 25000.

Water <2.48> Not more than 1.0% (2 g, volumetric titra-
tion, direct titration).

Residue on ignition <2.44> Not more than 0.2% (1 g).

Containers and storage Containers—Well-closed contain-
ers.

Macrogol Ointment
Polyethylene Glycol Ointment

<7 03— )LKE

Method of preparation

Macrogol 4000 500 g
Macrogol 400 500 g
To make 1000 g

Melt Macrogol 4000 and Macrogol 400 by warming on a
water bath at 65°C, and mix well until it congeals. Less than

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
General Rules for Preparations, and General Tests for their conformity to the Japanese Pharmacopoeia. (See the General Notices 5.)
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100 g of Macrogol 4000 or Macrogol 400 may be replaced by
an equal amount of Macrogol 400 or Macrogol 4000 to pre-
pare 1000 g of a proper soft ointment.

Description Macrogol Ointment is white in color. It has a
faint, characteristic odor.

Identification Dissolve 50 mg of Macrogol Ointment in 5
mL of dilute hydrochloric acid, add 1 mL of barium chloride
TS, shake, filter if necessary, and add 1 mL of a solution of
phosphomolybdic acid n-hydrate (1 in 10) to the filtrate: a
yellow-green precipitate is formed.

Containers and storage Containers—Tight containers.

Magnesium Aluminosilicate
TABTILI VBT R IA

Magnesium Aluminosilicate contains not less than
27.0% and not more than 34.3% of aluminum oxide
(ALL,O;: 101.96), not less than 20.5% and not more
than 27.7% of magnesium oxide (MgO: 40.30), and
not less than 14.4% and not more than 21.7% of sili-
con dioxide (SiO,: 60.08), calculated on the dried
basis.

Description Magnesium Aluminosilicate occurs as a white,
powder or grain.
It is practically insoluble in water and in ethanol (99.5).
When heat 1 g of Magnesium Aluminosilicate with 10 mL
of dilute hydrochloric acid, most of it dissolves.

Identification (1) To 0.5 g of Magnesium Aluminosilicate
add 5 mL of diluted sulfuric acid (1 in 3), heat until white
fumes are evolved, cool, add 20 mL of water, and filtrate.
Neutralize the filtrate with ammonia TS, and filter the pre-
cipitate produced. Dissolve the residue in dilute hydrochloric
acid: the solution responds to Qualitative Tests <1.09> for
aluminum salt.

(2) The filtrate obtained in (1) responds to Qualitative
Tests <1.09> (2) for magnesium salt.

(3) Wash the residue obtained in (1) with 30 mL of
water, add 2 mL of a solution of methylene blue trihydrate
(1 in 10,000), and wash with 30 mL of water: the precipitate
has a blue color.

Purity (1) Soluble salts—To 10.0g of Magnesium
Aluminosilicate add 150 mL of water, boil gently for 15
minutes while shaking thoroughly. After cooling, add water
to make 150 mL, and centrifuge. To 75 mL of the superna-
tant liquid add water to make 100 mL, and use this solution
as the sample solution. Evaporate 25 mL of the sample solu-
tion on a water bath to dryness, then ignite the residue at
700°C for 2 hours: the mass of the residue is not more than
20 mg.

(2) Alkalinity—To 20 mL of the sample solution ob-
tained in (1), add 2 drops of phenolphthalein TS, and add
0.1 mol/L hydrochloric acid VS until the solution becomes
colorless: the consumed volume is not more than 0.50 mL.

(3) Chloride <1.03>—To 10 mL of the sample solution
obtained in (1), add 6 mL of dilute nitric acid and water to
make 50 mL. Perform the test using this solution as the test
solution. Prepare the control solution with 0.75 mL of 0.01
mol/L hydrochloric acid VS (not more than 0.053%).

(4) Sulfate <1.14>—To 2 mL of the sample solution ob-
tained in (1), add 1 mL of dilute hydrochloric acid and water
to make 50 mL. Perform the test using this solution as the
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test solution. Prepare the control solution with 1.0 mL of
0.005 mol/L sulfuric acid VS (not more than 0.480%).

(5) Heavy metals <1.07>—To 2.67g of Magnesium
Aluminosilicate add 20 mL of water and 8 mL of hydrochlo-
ric acid, evaporate to dryness on a water bath. To the residue
add 5 mL of dilute acetic acid and 20 mL of water, boil for 2
minutes, add 0.4 g of hydroxylammonium chloride, and heat
to boiling. After cooling, add water to make exactly 100 mL,
and filter. Pipet 25 mL of the filtrate, adjust to pH 3.0 with
dilute acetic acid or ammonia TS, and add water to make 50
mL. Perform the test using this solution as the test solution.
Prepare the control solution as follows: evaporate 2 mL of
hydrochloric acid to dryness on a water bath, add 2.0 mL of
Standard Lead Solution, 0.1 g of hydroxylammonium chlo-
ride and water to make 25 mL, adjust to pH 3.0 with dilute
acetic acid or ammonia TS, and add water to make 50 mL
(not more than 30 ppm).

(6) Iron—To 0.11 g of Magnesium Aluminosilicate add 8
mL of 2 mol/L nitric acid TS, boil for 1 minute, cool, add
water to make exactly 100 mL, and centrifuge. Pipet 30 mL
of the supernatant liquid, add water to make 45 mL, add 2
mL of hydrochloric acid, and shake. Add 50 mg of ammo-
nium peroxodisulfate and 3 mL of a solution of ammonium
thiocyanate (3 in 10), and shake: the solution is not more
colored than the following control solution (not more than
0.03%).

Control solution: Pipet 1 mL of Standard Iron Solution,
add water to make 45 mL, add 2 mL of hydrochloric acid,
shake, and proceed in the same manner.

(7) Arsenic <I.11>—To 1.0 g of Magnesium Aluminosili-
cate add 10 mL of water and 1 mL of sulfuric acid, and
shake thoroughly. After cooling, perform the test using this
solution as the test solution (not more than 2 ppm).

Loss on drying <2.4/> Not more than 20.0% (1 g, 110°C, 7
hours).

Acid-consuming capacity <6.04> Weigh accurately about
0.2 g of Magnesium Aluminosilicate, transfer to a glass-
stoppered flask, add exactly 100 mL of 0.1 mol/L hydro-
chloric acid VS, stopper the flask tightly, shake at 37 £ 2°C
for 1 hour, and filter. Pipet 50 mL of the filtrate, and titrate
<2.50> the excess hydrochloric acid, while stirring thor-
oughly, with 0.1 mol/L sodium hydroxide VS until the pH
of the solution becomes 3.5. Perform a blank determination
in the same manner. The consumed volume of 0.1 mol/L hy-
drochloric acid VS is not less than 250 mL per g of Magnesi-
um Aluminosilicate calculated on the dried basis.

Assay (1) Aluminum oxide—Weigh accurately about 1.25
g of Magnesium Aluminosilicate, transfer to a conical flask,
add 10 mL of 3 mol/L hydrochloric acid TS and 50 mL of
water, and heat on a water bath for 15 minutes. To the solu-
tion add 8 mL of hydrochloric acid, heat on a water bath for
10 minutes. After cooling, transfer to a 250-mL volumetric
flask, rinse the flask with water, and add water to make 250
mL. Centrifuge the solution, and use the supernatant liquid
as the sample solution. Pipet 20 mL of the sample solution,
add exactly 20 mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS. To this solution add 15 mL
of acetic acid-ammonium acetate buffer solution (pH 4.8)
and 20 mL of water, and boil for 5 minutes. After cooling,
add 50 mL of ethanol (95), and titrate <2.50> with 0.05
mol/L zinc sulfate VS until the color of the solution changes
from light dark green to light red (indicator: 2 mL of dithi-
zone TS). Perform a blank determination in the same man-
ner.

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
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Each mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 2.549 mg of Al,O3

(2) Magnesium oxide—Pipet 50 mL of the sample solu-
tion obtained in (1), add 50 mL of water and 25 mL of a so-
lution of 2,2’,2”-nitrilotriethanol (1 in 2), shake thoroughly,
then add 25 mL of ammonia-ammonium chloride buffer so-
lution (pH 10.7), and titrate <2.50> with 0.05 mol/L disodi-
um dihydrogen ethylenediamine tetraacetate VS until the
color of the solution changes from red-purple to blue lasting
for 30 seconds (indicator: 40 mg of eriochrome black T-sodi-
um chloride indicator).

Each mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 2.015 mg of MgO

(3) Silicon dioxide—Weigh accurately about 1 g of Mag-
nesium Aluminosilicate, add 30 mL of dilute hydrochloric
acid, and evaporate to dryness on a water bath. Moisten the
residue with hydrochloric acid, evaporate to dryness on a
water bath. To the residue add 8 mL of hydrochloric acid,
stir, then add 25 mL of hot water, and stir again. After
allowing to stand, filter the supernatant liquid through a
filter paper for quantitative analysis, add 10 mL of hot water
to the residue, stir, and decant the supernatant liquid on a
filter paper to filter. Then wash the residue with three 10-mL
portions of hot water, add 50 mL of water to the residue,
and heat on a water bath for 15 minutes. Transfer the
residue onto the filter paper, wash the residue with hot water
until the last S mL of washing yields no precipitate on addi-
tion of 1 mL of silver nitrate TS, place the residue and the
filter paper in a platinum crucible, ignite to ash, and then
ignite at 800 £ 25°C for 1 hour. After cooling, weigh the
crucible, and designate the mass as @ (g). Then add 6 mL of
hydrofluoric acid, evaporate to dryness, ignite for 5 minutes,
weigh the crucible after cooling, and designate the mass as b

.
Amount (g) of silicon dioxide (SiO,) = a-b

Containers and storage Containers—Well-closed contain-
ers.

Magnesium Aluminometasilicate
AGTABTILI BRI R L

Magnesium Aluminometasilicate contains not less
than 29.1% and not more than 35.5% of aluminum
oxide (Al,O;: 101.96), not less than 11.4% and not
more than 14.0% of magnesium oxide (MgO: 40.30),
and not less than 29.29 and not more than 35.6% of
silicon dioxide (SiO,: 60.08), calculated on the dried
basis.

Description Magnesium Aluminometasilicate occurs as a
white, powder or grain.
It is practically insoluble in water and in ethanol (99.5).
When heat 1 g of Magnesium Aluminometasilicate with 10
mL of dilute hydrochloric acid, most of it dissolves.

Identification (1) To 0.5g of Magnesium Alumino-
metasilicate add 5 mL of diluted sulfuric acid (1 in 3), heat
until white fumes are evolved, cool, add 20 mL of water, and
filtrate. Neutralize the filtrate with ammonia TS, and filter
the precipitate produced. Dissolve the residue in dilute hy-
drochloric acid: the solution responds to Qualitative Tests
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<1.09> for aluminum salt.

(2) The filtrate obtained in (1) responds to Qualitative
Tests <1.09> (2) for magnesium salt.

(3) Wash the residue obtained in (1) with 30 mL of
water, add 2 mL of a solution of methylene blue trihydrate
(1 in 10,000), and wash with 30 mL of water: the precipitate
has a blue color.

Purity (1) Soluble salts—To 10.0 g of Magnesium Alumi-
nometasilicate add 150 mL of water, boil gently for 15
minutes while shaking thoroughly. After cooling, add water
to make 150 mL, and centrifuge. To 75 mL of the superna-
tant liquid add water to make 100 mL, and use this solution
as the sample solution. Evaporate 25 mL of the sample solu-
tion on a water bath to dryness, then ignite the residue at
700°C for 2 hours: the mass of the residue is not more than
20 mg.

(2) Alkalinity—To 20 mL of the sample solution ob-
tained in (1), add 2 drops of phenolphthalein TS, and add
0.1 mol/L hydrochloric acid VS until the solution becomes
colorless: the consumed volume is not more than 0.50 mL.

(3) Chloride <1.03>—To 10 mL of the sample solution
obtained in (1), add 6 mL of dilute nitric acid and water to
make 50 mL. Perform the test using this solution as the test
solution. Prepare the control solution with 0.75 mL of 0.01
mol/L hydrochloric acid VS (not more than 0.053%).

(4) Sulfate <1.14>—To 2 mL of the sample solution ob-
tained in (1), add 1 mL of dilute hydrochloric acid and water
to make 50 mL. Perform the test using this solution as the
test solution. Prepare the control solution with 1.0 mL of
0.005 mol/L sulfuric acid VS (not more than 0.480%).

(5) Heavy metals <1.07>—To 2.67 g of Magnesium Alu-
minometasilicate add 20 mL of water and 8 mL of hydro-
chloric acid, evaporate to dryness on a water bath. To the
residue add 5 mL of dilute acetic acid and 20 mL of water,
boil for 2 minutes, add 0.4 g of hydroxylammonium chlo-
ride, and heat to boiling. After cooling, add water to make
exactly 100 mL, and filter. Pipet 25 mL of the filtrate, adjust
to pH 3.0 with dilute acetic acid or ammonia TS, and add
water to make 50 mL. Perform the test using this solution as
the test solution. Prepare the control solution as follows:
evaporate 2 mL of hydrochloric acid to dryness on a water
bath, add 2.0 mL of Standard Lead Solution, 0.1 g of hy-
droxylammonium chloride and water to make 25 mL, adjust
to pH 3.0 with dilute acetic acid or ammonia TS, and add
water to make 50 mL (not more than 30 ppm).

(6) Iron—To 0.11 g of Magnesium Aluminometasilicate
add 8 mL of 2 mol/L nitric acid TS, boil for 1 minute, cool,
add water to make exactly 100 mL, and centrifuge. Pipet 30
mL of the supernatant liquid, add water to make 45 mL, add
2 mL of hydrochloric acid, and shake. Add 50 mg of ammo-
nium peroxodisulfate and 3 mL of a solution of ammonium
thiocyanate (3 in 10), and shake: the solution is not more
colored than the following control solution (not more than
0.03%).

Control solution: Pipet 1 mL of Standard Iron Solution,
add water to make 45 mL, add 2 mL of hydrochloric acid,
shake, and proceed in the same manner.

(7) Arsenic <1.11>—To 1.0 g of Magnesium Alumino-
metasilicate add 10 mL of water and 1 mL of sulfuric acid,
and shake thoroughly. After cooling, perform the test using
this solution as the test solution (not more than 2 ppm).

Loss on drying <2.41> Not more than 20.0% (1 g, 110°C,
7 hours).

Acid-consuming capacity <6.04> Weigh accurately about
0.2 g of Magnesium Aluminometasilicate, transfer to a glass-

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
General Rules for Preparations, and General Tests for their conformity to the Japanese Pharmacopoeia. (See the General Notices 5.)



JP XVIIT

stoppered flask, add exactly 100 mL of 0.1 mol/L hydro-
chloric acid VS, stopper the flask tightly, shake at 37 + 2°C
for 1 hour, and filter. Pipet 50 mL of the filtrate, and titrate
<2.50> the excess hydrochloric acid, while stirring thor-
oughly, with 0.1 mol/L sodium hydroxide VS until the pH
of the solution becomes 3.5. Perform a blank determination
in the same manner. The consumed volume of 0.1 mol/L hy-
drochloric acid VS is not less than 210 mL per g of Magnesi-
um Aluminometasilicate calculated on the dried basis.

Assay (1) Aluminum oxide—Weigh accurately about
1.25 g of Magnesium Aluminometasilicate, transfer to a con-
ical flask, add 10 mL of 3 mol/L hydrochloric acid TS and
50 mL of water, and heat on a water bath for 15 minutes. To
the solution add 8 mL of hydrochloric acid, heat on a water
bath for 10 minutes. After cooling, transfer to a 250-mL
volumetric flask, rinse the flask with water, and add water to
make 250 mL. Centrifuge the solution, and use the superna-
tant liquid as the sample solution. Pipet 20 mL of the sample
solution, add exactly 20 mL of 0.05 mol/L disodium dihy-
drogen ethylenediamine tetraacetate VS. To this solution
add 15 mL of acetic acid-ammonium acetate buffer solution
(pH 4.8) and 20 mL of water, and boil for 5 minutes. After
cooling, add 50 mL of ethanol (95), and titrate <2.50> with
0.05 mol/L zinc sulfate VS until the color of the solution
changes from light dark green to light red (indicator: 2 mL
of dithizone TS). Perform a blank determination in the same
manner.

Each mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 2.549 mg of Al,O;

(2) Magnesium oxide—Pipet 50 mL of the sample solu-
tion obtained in (1), add 50 mL of water and 25 mL of a so-
lution of 2,2’,2”-nitrilotriethanol (1 in 2), shake thoroughly,
then add 25 mL of ammonia-ammonium chloride buffer so-
lution (pH 10.7), and titrate <2.50> with 0.05 mol/L disodi-
um dihydrogen ethylenediamine tetraacetate VS until the
color of the solution changes from red-purple to blue lasting
for 30 seconds (indicator: 40 mg of eriochrome black T-sodi-
um chloride indicator).

Each mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 2.015 mg of MgO

(3) Silicon dioxide—Weigh accurately about 1 g of Mag-
nesium Aluminometasilicate, add 30 mL of dilute hydro-
chloric acid, and evaporate to dryness on a water bath.
Moisten the residue with hydrochloric acid, evaporate to
dryness on a water bath. To the residue add 8 mL of hydro-
chloric acid, stir, then add 25 mL of hot water, and stir
again. After allowing to stand, filter the supernatant liquid
through a filter paper for quantitative analysis, add 10 mL
of hot water to the residue, stir, and decant the supernatant
liquid on a filter paper to filter. Then wash the residue with
three 10-mL portions of hot water, add 50 mL of water to
the residue, and heat on a water bath for 15 minutes. Trans-
fer the residue onto the filter paper, wash the residue with
hot water until the last 5 mL of washing yields no precipitate
on addition of 1 mL of silver nitrate TS, place the residue
and the filter paper in a platinum crucible, ignite to ash, and
then ignite at 800 £ 25°C for 1 hour. After cooling, weigh
the crucible, and designate the mass as @ (g). Then add 6 mL
of hydrofluoric acid, evaporate to dryness, ignite for 5
minutes, weigh the crucible after cooling, and designate the
mass as b (g).

Amount (g) of silicon dioxide (SiO,) = a-b
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Containers and storage Containers—Well-closed contain-
ers.

Magnesium Carbonate
REEY T R L

Magnesium Carbonate is a basic hydrated magne-
sium carbonate or a normal hydrated magnesium car-
bonate.

Magnesium Carbonate contains not less than 40.0%
and not more then 44.0% of magnesium oxide (MgO:
40.30).

‘‘Heavy magnesium carbonate’” may be used as
commonly used name for Magnesium Carbonate
which shows the height of the precipitate below the
12.0-mL graduation line in the Precipitation test.

Description Magnesium Carbonate occurs as white, friable
masses or powder. It is odorless.

It is practically insoluble in water, in ethanol (95), in 1-
propanol and in diethyl ether.

It dissolves in dilute hydrochloric acid with effervescence.

Its saturated solution is alkaline.

Identification (1) Dissolve 1 g of Magnesium Carbonate
in 10 mL of dilute hydrochloric acid, boil, then cool, neu-
tralize with sodium hydroxide TS, and filter, if necessary:
the solution responds to Qualitative Tests <1.09> for magne-
sium salt.

(2) Magnesium Carbonate responds to Qualitative Tests
<1.09> (1) for carbonate.

Purity (1) Soluble salts—To 2.0 g of Magnesium Car-
bonate add 40 mL of 1-propanol and 40 mL of water, heat
to boil with constant stirring, cool, and filter. Wash the
residue with water, combine the washings with the filtrate,
and add water to make exactly 100 mL. Evaporate 50 mL of
the solution on a water bath to dryness, and dry at 105°C for
1 hour: the mass of the residue does not exceed 10.0 mg.

(2) Heavy metals <I1.07>—Moisten 1.0 g of Magnesium
Carbonate with 4 mL of water, dissolve by addition of 10
mL of dilute hydrochloric acid, and evaporate on a water
bath to dryness. Dissolve the residue in 35 mL of water, 2
mL of dilute acetic acid, 1 drop of ammonia TS, filter, if
necessary, wash the filter paper with water, combine the
washings with the filtrate, and add water to make 50 mL,
and perform the test using this solution as the test solution.
Prepare the control solution as follows: evaporate 10 mL of
dilute hydrochloric acid on a water bath to dryness, add 2
mL of dilute acetic acid and 3.0 mL of Standard Lead Solu-
tion, and dilute with water to make 50 mL (not more than 30
ppm).

(3) Iron <I.10>—Prepare the test solution with 0.10 g of
Magnesium Carbonate according to Method 1, and perform
the test according to Method A. Prepare the control solution
with 2.0 mL of Standard Iron Solution (not more than 200
ppm).

(4) Arsenic <I.11>—Prepare the test solution with 0.40 g
of Magnesium Carbonate, previously moistened with 1.5 mL
of water, add 3.5 mL of dilute hydrochloric acid, and per-
form the test (not more than 5 ppm).

(5) Calcium oxide—Weigh accurately about 0.6 g of
Magnesium Carbonate, and dissolve in 35 mL of water and 6
mL of dilute hydrochloric acid. Add 250 mL of water and 5
mL of a solution of L-tartaric acid (1 in 5), then add 10 mL
of a solution of 2,2’,2"-nitrilotriethanol (3 in 10) and 10 mL
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of 8 mol/L potassium hydroxide TS, allow to stand for 5
minutes, and titrate <2.50> with 0.01 mol/L disodium dihy-
drogen ethylenediamine tetraacetate VS until the color of the
solution changes form red-purple to blue (indicator: 0.1 g of
NN indicator). Perform a blank determination in the same
manner, and make any necessary correction.

Each mL of 0.01 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 0.5608 mg of CaO

The content of calcium oxide (CaO: 56.08) is not more
than 0.6%.

(6) Acid-insoluble substances—Mix 5.0 g of Magnesium
Carbonate and 75 mL of water, add 10 mL of hydrochloric
acid dropwise while stirring, boil for 5 minutes, and cool.
Collect the insoluble residue using filter paper for quantita-
tive analysis, wash well with water until the last washing
shows no turbidity with silver nitrate TS, and ignite the
residue together with the filter paper: the mass of the residue
is not more than 2.5 mg.

Precipitation test Transfer 1.0 g of Magnesium Carbonate,
previously sifted through a No. 100 (150 um) sieve to a glass-
stoppered measuring cylinder with a 50-mL graduation line
at 150 mm from the bottom, and add water to make 50 mL.
Shake vigorously for exactly 1 minute, allow to stand for 15
minutes, and measure the height of the precipitate (in gradu-
ation in ml).

Assay Weigh accurately about 0.4 g of Magnesium Car-
bonate, dissolve in 10 mL of water and 3.5 mL of dilute hy-
drochloric acid, and add water to make exactly 100 mL.
Pipet 25 mL of the solution, add 50 mL of water and 5 mL
of ammonia-ammonium chloride buffer solution (pH 10.7)
and titrate <2.50> with 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS (indicator: 40 mg of erio-
chrome black T-sodium chloride indicator). Perform a blank
determination in the same manner, and make any necessary
correction.

From the volume of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS consumed deduct the
volume of 0.05 mol/L disodium dihydrogen ethylenediamine
tetraacetate VS corresponding to the content of calcium
oxide (CaO) obtained in the Purity (5).

Each mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 2.015 mg of MgO

Each mg of calcium oxide (CaO)
= 0.36 mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS

Containers and storage Containers—Well-closed contain-
ers.

Magnesium Oxide
Bk~ x4

MgO: 40.30

Magnesium Oxide, when ignited, contains not less
than 96.0% of magnesium oxide (MgO).

When 5 g of Magnesium Oxide has a volume not
more than 30 mL, it may be labeled heavy magnesium
oxide.
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The figures are in mm.

A: Distilling flask of about 300-mL capacity.

B: Steam generator of about 1000-mL capacity, contain-
ing a few boiling tips to prevent bumping

C: Condenser

D: Receiver: 200-mL volumetric flask

E: Steam-introducing tube having an internal diameter
of about 8 mm

F, G: Rubber tube with a clamp

H: Thermometer

Description Magnesium Oxide occurs as a white, powder
or granules. It is odorless.

It is practically insoluble in water, in ethanol (95) and in
diethyl ether.

It dissolves in dilute hydrochloric acid.

It absorbs moisture and carbon dioxide in air.

Identification A solution of Magnesium Oxide in dilute hy-
drochloric acid (1 in 50) responds to Qualitative Tests <1.09>
for magnesium salt.

Purity (1) Alkali and soluble salts—Transfer 2.0 g of
Magnesium Oxide to a beaker, add 100 mL of water, cover
the beaker with a watch-glass, heat on a water bath for 5
minutes, and filter immediately. After cooling, to 50 mL of
the filtrate add 2 drops of methyl red TS and 2.0 mL of 0.05
mol/L sulfuric acid VS: a red color develops. Evaporate 25
mL of the remaining filtrate to dryness, and dry the residue
at 105°C for 1 hour: the mass of the residue is not more than
10 mg.

(2) Carbonate—Boil 0.10 g of Magnesium Oxide with 5
mL of water, cool, and add 5 mL of acetic acid (31): almost
no effervescence occurs.

(3) Heavy metals </.07>—Dissolve 1.0 g of Magnesium
Oxide in 20 mL of dilute hydrochloric acid, and evaporate
on a water bath to dryness. Dissolve the residue in 35 mL of
water, add 1 drop of phenolphthalein TS, neutralize with
ammonia TS, add 2 mL of dilute acetic acid, and filter, if
necessary. Wash the filter paper with water, add water to the
combined washing and the filtrate to make 50 mL, and per-
form the test using this solution as the test solution. Prepare
the control solution as follows: to 20 mL of dilute hydro-
chloric acid add 1 drop of phenolphthalein TS, neutralize
with ammonia TS, and add 2 mL of dilute acetic acid, 4.0
mL of Standard Lead Solution and water to make 50 mL
(not more than 40 ppm).

(4) Iron <I1.10>—Prepare the test solution with 40 mg of
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Magnesium Oxide according to Method 1, and perform the
test according to Method A. Prepare the control solution
with 2.0 mL of Standard Iron Solution (not more than 500
ppm).

(5) Calcium oxide—Weigh accurately about 0.25g of
Magnesium Oxide, previously ignited, dissolve in 6 mL of
dilute hydrochloric acid by heating. Cool, add 300 mL of
water and 3 mL of a solution of L-tartaric acid (1 in 5), then
add 10 mL of a solution of 2,2’,2"-nitrilotriethanol (3 in 10)
and 10 mL of 8 mol/L potassium hydroxide TS, allow to
stand for 5 minutes, and titrate <2.50> with 0.01 mol/L diso-
dium dihydrogen ethylenediamine tetraacetate VS until the
color of the solution changes from red-purple to blue (indi-
cator: 0.1 g of NN indicator). Perform a blank determina-
tion in the same manner, and make any necessary correction.

Each mL of 0.01 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 0.5608 mg of CaO

The mass of calcium oxide (CaO: 56.08) is not more than
1.5%.

(6) Arsenic <1.11>—Dissolve 0.20 g of Magnesium Oxide
in 5mL of dilute hydrochloric acid, and perform the test
with this solution as the test solution (not more than 10
ppm).

(7) Acid-insoluble substances—Mix 2.0 g of Magnesium
Oxide with 75 mL of water, add 12 mL of hydrochloric acid
dropwise, while shaking, and boil for 5 minutes. Collect the
insoluble residue using filter paper for quantitative analysis,
wash well with water until the last washing shows no tur-
bidity with silver nitrate TS, and ignite the residue together
with the filter paper: the mass of the ignited residue does not
more than 2.0 mg.

(8) Fluoride—(i) Apparatus: Use a hard glass appa-
ratus as illustrated in the figure. Ground-glass joints may be
used.

(ii) Procedure: Transfer 5.0 g of Magnesium Oxide to
the distilling flask A with the aid of 20 mL of water, add
about 1 g of glass wool and 50 mL of diluted purified sulfu-
ric acid (1 in 2), and connect A to the distillation apparatus,
previously washed with steam streamed through the steam
introducing tube E. Connect the condenser C with the
receiver D containing 10 mL of 0.01 mol/L sodium hydrox-
ide VS and 10 mL of water so that the lower end of C is
immersed in the solution. Heat A gradually until the temper-
ature of the solution in A reaches 130°C, then open the rub-
ber tube F, close the rubber tube G, boil water in the steam
generator B vigorously, and introduce the generated steam
into F. Simultaneously, heat A, and maintain the tempera-
ture of the solution in A between 135°C and 145°C. Adjust
the distilling rate to about 10 mL per minute. Collect about
170 mL of the distillate, then stop the distillation, wash C
with a small quantity of water, combine the washings with
the distillate, add water to make exactly 200 mL, and use this
solution as the test solution. Perform the test with the test
solution as directed in the procedure of determination for
fluoride under Oxygen Flask Combustion Method <1.06>.
No corrective solution is used in this procedure. The content
of fluoride (F) is not more than 0.08%.

Amount (mg) of fluoride (F: 19.00) in the test solution
= amount (mg) of fluoride in 5 mL of
the standard solution
X Ar/As X 200/ V

Loss on ignition <2.43> Not more than 10% (0.25 g, 900°C,
constant mass).
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Assay Ignite Magnesium Oxide to constant mass at 900°C,
weigh accurately about 0.2 g of the residue, dissolve in 10
mL of water and 4.0 mL of dilute hydrochloric acid, and
add water to make exactly 100 mL. Pipet 25 mL of this solu-
tion, add 50 mL of water and 5 mL of ammonia-ammonium
chloride buffer solution (pH 10.7) and titrate <2.50> with
0.05 mol/L disodium dihydrogen ethylenediamine tetra-
acetate VS (indicator: 40 mg of eriochrome black T-sodium
chloride indicator). Perform a blank determination in the
same manner, and make any necessary correction.

From the volume of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS consumed, deduct the
volume of 0.05 mol/L disodium dihydrogen ethylenediamine
tetraacetate VS corresponding to the content of calcium
oxide (CaO) obtained in the Purity (5).

Each mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 2.015 mg of MgO

Each mg of calcium oxide (CaO)
= 0.36 mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS

Containers and storage Containers—Tight containers.

Magnesium Silicate
TABRT RS I

Magnesium Silicate contains not less than 45.0% of
silicon dioxide (SiO,: 60.08) and not less than 20.0%
of magnesium oxide (MgO: 40.30), and the ratio of
percentage (%) of magnesium oxide to silicon dioxide
is not less than 2.2 and not more than 2.5.

Description Magnesium Silicate occurs as a white, fine
powder. It is odorless and tasteless.

It is practically insoluble in water, in ethanol (95) and in
diethyl ether.

Identification (1) Mix 0.5 g of Magnesium Silicate with
10 mL of dilute hydrochloric acid, filter, and neutralize the
filtrate with ammonia TS: the solution responds to Qualita-
tive Tests <1.09> for magnesium salt.

(2) Prepare a bead by fusing ammonium sodium hydro-
genphosphate tetrahydrate on a platinum loop. Place the
bead in contact with Magnesium Silicate, and fuse again: an
infusible matter appears in the bead, which changes to an
opaque bead with a web-like structure upon cooling.

Purity (1) Soluble salts—Add 150 mL of water to 10.0 g
of Magnesium Silicate, heat on a water bath for 60 minutes
with occasional shaking, then cool, dilute with water to 150
mL, and centrifuge. Dilute 75 mL of the resultant transpar-
ent liquid with water to 100 mL, and use this solution as the
sample solution. Evaporate 25 mL of the sample solution on
a water bath to dryness, and ignite the residue at 700°C for
2 hours: the mass of the ignited residue is not more than
0.02 g.

(2) Alkalinity—To 20 mL of the sample solution ob-
tained in (1) add 2 drops of phenolphthalein TS and 1.0 mL
of 0.1 mol/L hydrochloric acid VS: no color develops.

(3) Chloride <1.03>—Take 10 mL of the sample solution
obtained in (1), add 6 mL of dilute nitric acid, dilute with
water to 50 mL, and perform the test using this solution as
the test solution. Prepare the control solution with 0.75 mL
of 0.01 mol/L hydrochloric acid VS (not more than
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0.053%).

(4) Sulfate <1.14>—To the residue obtained in (1) add
about 3 mL of dilute hydrochloric acid, and heat on a water
bath for 10 minutes. Add 30 mL of water, filter, wash the
residue on the filter with water, combine the washings with
the filtrate, and dilute to 50 mL with water. To 4 mL of the
solution add 1 mL of dilute hydrochloric acid and water to
make 50 mL. Perform the test using this solution as the test
solution. Prepare the control solution with 1.0 mL of 0.005
mol/L sulfuric acid VS (not more than 0.480%).

(5) Heavy metals <1.07>—To 1.0 g of Magnesium Silicate
add 20 mL of water and 3 mL of hydrochloric acid, and boil
for 2 minutes. Filter, and wash the residue on the filter with
two 5-mL portions of water. Evaporate the combined filtrate
and washings on a water bath to dryness, add 2 mL of dilute
acetic acid to the residue, warm until solution is complete,
filter, if necessary, add water to make 50 mL, and perform
the test using this solution as the test solution. Prepare the
control solution with 3.0 mL of Standard Lead Solution, 2
mL of dilute acetic acid and water to make 50 mL (not more
than 30 ppm).

(6) Arsenic <1.11>—To 0.40 g of Magnesium Silicate add
5 mL of dilute hydrochloric acid, heat gently to boiling while
shaking well, cool rapidly, and centrifuge. Mix the residue
with 5 mL of dilute hydrochloric acid with shaking, centri-
fuge, then add 10 mL of water to the residue, and repeat the
extraction in the same manner. Concentrate the combined
extracts on a water bath to 5 mL. Use this solution as the test
solution, and perform the test (not more than 5 ppm).

Loss on ignition <2.43> Not more than 34% (0.5 g, 850°C,
3 hours).

Acid-consuming capacity <6.04> Place about 0.2 g of Mag-
nesium Silicate, accurately weighed, in a glass-stoppered
flask, add exactly 30 mL of 0.1 mol/L hydrochloric acid VS
and 20 mL of water, shake at 37 = 2°C for 1 hour, and
cool. Pipet 25 mL of the supernatant liquid, and titrate
<2.50> the excess hydrochloric acid, while stirring well, with
0.1 mol/L sodium hydroxide VS until the pH becomes 3.5.

1 g of Magnesium Silicate, calculated on the anhydrous
basis by making allowance for the observed loss on ignition
determined as directed in the preceding Loss on ignition,
consumes not less than 140 mL and not more than 160 mL of
0.1 mol/L hydrochloric acid VS.

Assay (1) Silicon dioxide—Weigh accurately about 0.7 g
of Magnesium Silicate, add 10 mL of 0.5 mol/L sulfuric acid
TS, evaporate on a water bath to dryness, add 25 mL of
water to the residue, and heat on a water bath for 15 minutes
with occasional stirring. Filter the supernatant liquid
through filter paper for quantitative analysis, add 25 mL of
hot water to the residue, stir, and decant the supernatant liq-
uid on the filter paper to filter. Wash the residue in the same
manner with two 25-mL portions of hot water, transfer the
residue onto the filter paper, and wash with hot water until
the last washing does not respond to Qualitative Tests <1.09>
(1) for sulfate. Place the residue and the filter paper in a
platinum crucible, incinerate with strong heating, and ignite
between 775°C and 825°C for 30 minutes, then cool, and
weigh the residue as @ (g). Moisten the residue with water,
and add 6 mL of hydrofluoric acid and 3 drops of sulfuric
acid. Evaporate to dryness, ignite for 5 minutes, cool, and
weigh the residue as b (g).

Content (%) of silicon dioxide (SiO,)
= (@ — b)/M x 100

M: Mass (g) of the Magnesium Silicate taken
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(2) Magnesium oxide—Weigh accurately about 0.3 g of
Magnesium Silicate, transfer to a 50-mL conical flask, add
10 mL of 0.5 mol/L sulfuric acid VS, and heat on a water
bath for 15 minutes. Cool, transfer to a 100-mL volumetric
flask, wash the conical flask with water, add the washings to
the volumetric flask, dilute with water to 100 mL, and filter.
Pipet 50 mL of the filtrate, shake with 50 mL of water and 5
mL of diluted 2,2’,2"-nitrilotriethanol (1 in 2), add 2.0 mL of
ammonia TS and 10 mL of ammonia-ammonium chloride
buffer solution (pH 10.7) and titrate <2.50> with 0.05 mol/L
disodium dihydrogen ethylenediamine tetraacetate VS (indi-
cator: 40 mg of eriochrome black T-sodium chloride indi-
cator).

Each mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 2.015 mg of MgO

(3) Ratio of percentage (%) of magnesium oxide (MgO)
to silicon dioxide (SiO,)—Calculate the quotient from the
percentages obtained in (1) and (2).

Containers and storage Containers—Well-closed contain-
ers.

Magnesium Stearate

RTT7V) L BRITRT LA

This monograph is harmonized with the European Phar-
macopoeia and the U.S.Pharmacopeia.

The parts of the text that are not harmonized are marked
with symbols (¢ ).

Information on the harmonization with the European
Pharmacopoeia and the U.S. Pharmacopeia is available on
the website of the Pharmaceuticals and Medical Devices
Agency.

Magnesium Stearate is a compound of magnesium
with a mixture of solid fatty acids, and consists chiefly
of variable proportions of magnesium stearate and
magnesium palmitate obtained from sources of vegeta-
ble or animal origin.

It contains not less than 4.0% and not more than
5.0% of magnesium (Mg: 24.31), calculated on the
dried basis.

®Description Magnesium Stearate occurs as a white, light,
bulky powder.

It is smooth to the touch and sticky to the skin. It has no
odor or a faint, characteristic odor.

It is practically insoluble in water and in ethanol (99.5).¢

Identification Mix 5.0 g of Magnesium Stearate with 50
mL of peroxide-free diethyl ether, 20 mL of dilute nitric
acid, and 20 mL of water in a round-bottom flask, and heat
to dissolve completely under a reflux condenser. After cool-
ing, transfer the contents of the flask to a separator, shake,
allow the layers to separate, and transfer the aqueous layer
to a flask. Extract the diethyl ether layer with two 4-mL por-
tions of water, and combine these extracts to the main aque-
ous extract. After washing the combined aqueous extract
with 15 mL of peroxide-free diethyl ether, transfer to a
50-mL volumetric flask, add water to make 50 mL, and use
this solution as the sample solution. To 1 mL of the sample
solution add 1 mL of ammonia TS: A white precipitate is
formed that dissolves on addition of 1 mL of ammonium

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
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chloride TS. By further addition of 1 mL of a solution of
disodium hydrogen phosphate dodecahydrate (4 in 25) a
white crystalline precipitate is formed.

Purity (1) Acidity or alkalinity—Heat 1.0 g of Magnesi-
um Stearate in 20 mL of freshly boiled and cooled water on a
water bath for 1 minute while shaking, cool, and filter. Add
0.05 mL of bromothymol blue TS to 10 mL of the filtrate:
not more than 0.05 mL of 0.1 mol/L hydrochloric acid VS
or 0.1 mol/L sodium hydroxide VS is required to change the
color of the solution.

(2) Chloride <1.03>—Perform the test with 10.0 mL of
the sample solution obtained in Identification. Prepare the
control solution with 1.4 mL of 0.02 mol/L hydrochloric
acid VS (not more than 0.1%).

(3) Sulfate <71.14>—Perform the test with 6.0 mL of the
sample solution obtained in Identification. Prepare the con-
trol solution with 3.0 mL of 0.02 mol/L sulfuric acid VS
(not more than 1.0%).

®4) Heavy metals <I.07>—Heat 1.0g of Magnesium
Stearate weakly first, then incinerate at about 500 + 25°C.
After cooling, add 2 mL of hydrochloric acid, evaporate on
a water bath to dryness, add 20 mL of water and 2 mL of
dilute acetic acid to the residue, and heat for 2 minutes.
After cooling, filter this solution through a filter paper,
wash the filter paper with 15 mL of water, and combine the
washing with the filtrate. To the filtrate add water to make
50 mL, and perform the test with this solution as the test so-
lution. Prepare the control solution as follows: evaporate 2
mL of hydrochloric acid on a water bath to dryness, add 2
mL of dilute acetic acid, 2.0 mL of Standard Lead Solution
and water to make 50 mL (not more than 20 ppm). ¢

Loss on drying <2.41> Not more than 6.0% (2g, 105°C,
constant mass).

®Microbial limit <4.05> The acceptance criteria of TAMC
and TYMC are 10° CFU/g and 5 x 102 CFU/g, respectively.
Salmonella and Escherichia coli are not observed. ¢

Relative content of stearic acid and palmitic acid Transfer
0.10 g of Magnesium Stearate to a small conical flask fitted
with a reflux condenser. Add 5.0 mL of boron trifluoride-
methanol TS, mix, and reflux for 10 minutes to dissolve the
solids. Add 4 mL of heptane through the condenser, and
reflux for 10 minutes. After cooling, add 20 mL of saturated
sodium chloride solution, shake, and allow the layers to
separate. Pass the heptane layer through about 0.1 g of an-
hydrous sodium sulfate, previously washed with heptane,
into another flask. Transfer 1.0 mL of this solution to a
10-mL volumetric flask, dilute with heptane to volume, and
use this solution as the sample solution. Perform the test
with 1 uL of the sample solution as directed under Gas chro-
matography <2.02> according to the following conditions,
and determine the area, A, of the methyl stearate peak and
the sum of the areas, B, of all of the fatty acid ester peaks.
Calculate the percentage of stearic acid in the fatty acid frac-
tion of Magnesium Stearate by the following formula.

Content (%) of stearic acid = A/B X 100

Similarly, calculate the percentage of palmitic acid in the
portion of Magnesium Stearate taken. The methyl stearate
peak, and the sum of the stearate and palmitate peaks are
not less than 40% and not less than 90% of the total area of
all fatty acid ester peaks, respectively.

Operating conditions—

Detector: A hydrogen flame-ionization detector.

Column: A fused silica capillary column 0.32 mm in inside
diameter and 30 m in length, the inside coated with a 0.5-um
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layer of polyethylene glycol 15000-diepoxide for gas chroma-
tography.

Column temperature: Maintain at 70°C for 2 minutes
after injection, then program to increase the temperature at
the rate of 5°C per minute to 240°C and to maintain 240°C
for 5 minutes.

Injection port temperature: A constant temperature of
about 220°C.

Detector temperature: A constant temperature of about
260°C.

Carrier gas: Helium.

Flow rate: 2.4 mL per minute.

Splitless.

®Time span of measurement: For 41 minutes after the sol-
vent peak.¢
System suitability—

®Test for required detectability:¢ Place about 50 mg each
of stearic acid for gas chromatography and palmitic acid for
gas chromatography in a small conical flask fitted with a
reflux condenser. Add 5.0 mL of boron trifluoride-methanol
TS, mix, and proceed in the same manner as directed for the
preparation of the sample solution, and use the solution so
obtained as the solution for system suitability test. ®To
exactly 1 mL of the solution for system suitability test add
heptane to make exactly 10 mL. To exactly 1 mL of this so-
lution add heptane to make exactly 10 mL. Further, to ex-
actly 1 mL of this solution add heptane to make exactly 10
mL. Confirm that the peak area of methyl stearate obtained
with 1 uL of this solution is equivalent to 0.05 to 0.15% of
that with 1 uL of the solution for system suitability test.q

System performance: When the procedure is run with 1 uL.
of the solution for system suitability test under the above op-
erating conditions, the relative retention time of methyl
palmitate to methyl stearate is about 0.9, and the resolution
between these peaks is not less than 5.0.

System repeatability: When the test is repeated 6 times
with the solution for system suitability test under the above
operating conditions, the relative standard deviation of the
peak areas of methyl palmitate and methyl stearate are not
more than 3.0%, respectively, and the relative standard de-
viation of the ratios of the peak area of methyl palmitate to
methyl stearate is not more than 1.0%.

Assay Transfer about 0.5 g of Magnesium Stearate, accu-
rately weighed, to a 250-mL flask, add 50 mL of a mixture
of ethanol (99.5) and 1-butanol (1:1), 5 mL of ammonia so-
lution (28), 3 mL of ammonium chloride buffer solution (pH
10), 30.0 mL of 0.1 mol/L disodium dihydrogen ethylene-
diamine tetraacetate VS and 1 to 2 drops of eriochrome
black T TS, and mix. Heat at 45 - 50°C to make the solution
clear, and after cooling, titrate <2.50> the excess disodium di-
hydrogen ethylenediamine tetraacetate with 0.1 mol/L zinc
sulfate VS until the solution changes from blue to violet in
color. Perform a blank determination in the same manner,
and make any necessary correction.

Each mL of 0.1 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 2.431 mg of Mg

®Containers and storage Containers—Tight containers. ¢
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Magnesium Sulfate Hydrate
BREE~ &7 % > 77 LokFng)

Magnesium Sulfate Hydrate, when ignited, contains
not less than 99.0% of magnesium sulfate (MgSO,:
120.37).

Description Magnesium Sulfate Hydrate occurs as color-
less or white crystals. It has a cooling, saline, bitter taste.
It is very soluble in water, and practically insoluble in
ethanol (95).
It dissolves in dilute hydrochloric acid.

Identification A solution of Magnesium Sulfate Hydrate
(1 in 40) responds to Qualitative Tests <1.09> for magnesium
salt and for sulfate.

pH <2.54> Dissolve 1.0 g of Magnesium Sulfate Hydrate in
20 mL of water: the pH of this solution is between 5.0 and
8.2.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Magnesium Sulfate Hydrate in 20 mL of water: the solu-
tion is clear and colorless.

(2) Chloride <1.03>—Perform the test with 1.0 g of Mag-
nesium Sulfate Hydrate. Prepare the control solution with
0.40 mL of 0.01 mol/L hydrochloric acid VS (not more than
0.014%).

(3) Heavy metals <I1.07>—Proceed with 2.0 g of Magnesi-
um Sulfate Hydrate according to Method 1, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 10 ppm).

(4) Zinc—Dissolve 2.0 g of Magnesium Sulfate Hydrate
in 20 mL of water, and add 1 mL of acetic acid (31) and 5
drops of potassium hexacyanoferrate (II) TS: no turbidity is
produced.

(5) Calcium—Dissolve 1.0 g of Magnesium Sulfate Hy-
drate in 5.0 mL of dilute hydrochloric acid, add water to
make 100 mL, and use this solution as the sample solution.
Separately, dissolve 1.0 g of Magnesium Sulfate Hydrate in
2.0 mL of Standard Calcium Solution and 5.0 mL of dilute
hydrochloric acid, add water to make exactly 100 mL, and
use this solution as the standard solution. Perform the test
with the sample solution and standard solution as directed
under Atomic Absorption Spectrophotometry <2.23> accord-
ing to the following conditions, and determine the absor-
bances, At and Ag, of both solutions: At is smaller than
Ag — Ay (not more than 0.02%).

Gas: Combustible gas—Acetylene or hydrogen.

Supporting gas—Air.

Lamp: Calcium hollow-cathod lamp.

Wavelength: 422.7 nm.

(6) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Magnesium Sulfate Hydrate according to Method 1, and
perform the test (not more than 2 ppm).

Loss on ignition <2.43> 45.0 - 52.0% (1 g, after drying at
105°C for 2 hours, ignite at 450°C for 3 hours).

Assay Weigh accurately about 0.6 g of Magnesium Sulfate
Hydrate, previously ignited at 450°C for 3 hours after drying
at 105°C for 2 hours, and dissolve in 2 mL of dilute hydro-
chloric acid and water to make exactly 100 mL. Pipet 25 mL
of this solution, add 50 mL of water and 5 mL of ammonia-
ammonium chloride buffer solution (pH 10.7), and titrate
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<2.50> with 0.05mol/L disodium dihydrogen ethylene-
diamine tetraacetate VS (indicator: 40 mg of eriochrome
black T-sodium chloride indicator). Perform a blank deter-
mination in the same manner, and make any necessary cor-
rection.

Each mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 6.018 mg of MgSO,

Containers and storage Containers—Well-closed contain-
ers.

Magnesium Sulfate Injection
WL 4 % LR

Magnesium Sulfate Injection is an aqueous injec-
tion.

It contains not less than 95.0% and not more than
105.0% of the labeled amount of magnesium sulfate
hydrate (MgSO,.7H,0: 246.47).

Method of preparation Prepare as directed under Injec-
tions, with Magnesium Sulfate Hydrate.

Description Magnesium Sulfate Injection is a clear, color-
less liquid.

Identification Measure a volume of Magnesium Sulfate In-
jection, equivalent to 0.5 g of Magnesium Sulfate Hydrate,
and add water to make 20 mL: the solution responds to
Qualitative Tests <1.09> for magnesium salt and for sulfate.

pH <2.54> 55-7.0 When the labeled concentration
exceeds 5%, prepare a solution of 5% with water, and per-
form the test.

Bacterial endotoxins <4.0I> Less than 0.09 EU/mg.
Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07> It meets the require-
ment.

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay Measure exactly a volume of Magnesium Sulfate
Injection, equivalent to about 0.3 g of magnesium sulfate
hydrate (MgSO,.7H,0), and add water to make 75 mL.
Then add 5 mL of ammonia-ammonium chloride buffer so-
lution (pH 10.7), and proceed as directed in the Assay under
Magnesium Sulfate Hydrate.

Each mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 12.32 mg of MgSO,.7H,0O

Containers and storage Containers—Hermetic containers.
Plastic containers for aqueous injections may be used.

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
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Magnesium Sulfate Mixture
WBE~ 7 % > 77 Lk
Magnesium Sulfate Mixture contains not less than

13.5 w/v% and not more than 16.5 w/v% of magne-
sium sulfate hydrate (MgS0O,4.7H,0: 246.47).

Method of preparation

Magnesium Sulfate Hydrate 150 g
Bitter Tincture 20 mL
Dilute Hydrochloric Acid 5mL

Purified Water or Purified

Water in Containers a sufficient quantity

1000 mL

To make
Prepare before use, with the above ingredients.

Description Magnesium Sulfate Mixture is a light yellow
clear liquid. It has a bitter and acid taste.

Identification (1) Magnesium Sulfate Mixture responds
to Qualitative Tests <1.09> for magnesium salt.

(2) Magnesium Sulfate Mixture responds to Qualitative
Tests <1.09> (2) for chloride.

Assay Pipet 10 mL of Magnesium Sulfate Mixture, and
add water to make exactly 100 mL. Pipet 10 mL of this solu-
tion, add 50 mL of water and 5 mL of ammonia-ammonium
chloride buffer solution (pH 10.7), and titrate <2.50> with
0.05 mol/L disodium dihydrogen ethylenediamine tetraa-
cetate VS (indicator: 40 mg of eriochrome black T-sodium
chloride indicator).

Each mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 12.32 mg of MgS0,.7H,0

Containers and storage Containers—Tight containers.

Maltose Hydrate
<L b —ZkF0

HO HO
H OH H O OH
H H
oH H oH H *H0
HO o H
OH H OH

CpH,,04;.H,0: 360.31
a-D-Glucopyranosyl-(1—4)-f-p-glucopyranose
monohydrate

[6363-53-7]

Maltose Hydrate, when dried, contains not less than
98.0% of maltose hydrate (C,H»,0;,.H,0).

Description Maltose Hydrate occurs as white, crystals or
crystalline powder. It has a sweet taste.

It is freely soluble in water, very slightly soluble in ethanol
(95), and practically insoluble in diethyl ether.

Identification (1) Dissolve 0.5 g of Maltose Hydrate in 5
mL of water, add 5 mL of ammonia TS, and heat for 5
minutes on a water bath: an orange color develops.

(2) Add 2 to 3 drops of a solution of Maltose Hydrate
(1 in 50) to 5 mL of boiling Fehling TS: a red precipitate is
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formed.

Optical rotation <2.49> [o]¥: +126 - +131° Weigh accu-
rately about 10 g of Maltose Hydrate, previously dried, dis-
solve in 0.2 mL of ammonia TS and water to make exactly
100 mL, and determine the optical rotation of this solution
in a 100-mm cell.

pH <2.54> The pH of a solution of 1.0 g of Maltose Hy-
drate in 10 mL of water is between 4.5 and 6.5.

Purity (1) Clarity and color of solution—Put 10 g of Mal-
tose Hydrate in 30 mL of water in a Nessler tube, warm at
60°C in a water bath to dissolve, and after cooling, add
water to make 50 mL: the solution is clear, and has no more
color than the following control solution.

Control solution: Add water to a mixture of 1.0 mL of
Cobalt (II) Chloride CS, 3.0 mL of Iron (IIT) Chloride CS
and 2.0 mL of Copper (II) Sulfate CS to make 10.0 mL. To
1.0 mL of this solution add water to make 50 mL.

(2) Chloride <1.03>—Perform the test with 2.0 g of Mal-
tose Hydrate. Prepare the control solution with 1.0 mL of
0.01 mol/L hydrochloric acid VS (not more than 0.018%).

(3) Sulfate <I.74>—Perform the test with 2.0 g of Mal-
tose Hydrate. Prepare the control solution with 1.0 mL of
0.005 mol/L sulfuric acid VS (not more than 0.024%).

(4) Heavy metals <1.07>—Proceed with 5.0 g of Maltose
Hydrate according to Method 1, and perform the test. Pre-
pare the control solution with 2.0 mL of Standard Lead So-
lution (not more than 4 ppm).

(5) Arsenic <I.11>—Dissolve 1.5 g of Maltose Hydrate in
5 mL of water, add 5 mL of dilute sulfuric acid and 1 mL of
bromine TS, heat on a water bath for 5 minutes, then heat to
concentrate to 5 mL, and use this solution as the test solu-
tion after cooling. Perform the test (not more than 1.3 ppm).

(6) Dextrin, soluble starch and sulfite—Dissolve 1.0 g of
Maltose Hydrate in 10 mL of water, and add 1 drop of
iodine TS: a yellow color appears, and the color changes to a
blue by adding 1 drop of starch TS.

(7) Nitrogen—Weigh accurately about 2 g of Maltose
Hydrate, and perform the test as directed under Nitrogen
Determination <1.08> using 10 mL of sulfuric acid for the
decomposition and 45 mL of a solution of sodium hydroxide
(2 in 5) for the addition: the amount of nitrogen (N: 14.01) is
not more than 0.01%.

(8) Related substances—Dissolve 0.5 g of Maltose Hy-
drate in 10 mL of water, and use this solution as the sample
solution. Pipet 1 mL of the sample solution, add water to
make exactly 100 mL, and use this solution as the standard
solution. Perform the test with exactly 20 uL each of the
sample solution and standard solution as directed under Liq-
uid Chromatography <2.0/> according to the following oper-
ating conditions. Determine the peak areas from both solu-
tions by the automatic integration method: the total area of
the peaks which appear before the peak of maltose obtained
from the sample solution is not larger than 1.5 times the
peak area of maltose from the standard solution, and the
total area of the peaks which appear after the peak of mal-
tose from the sample solution is not larger than 1/2 times the
peak area of maltose from the standard solution.

Operating conditions—

Detector, column, column temperature, mobile phase,
flow rate, and selection of column: Proceed as directed in
the operating conditions in the Assay.

Detection sensitivity: Adjust the sensitivity so that the
peak height of maltose obtained with 20 uL. of the standard
solution is about 30 mm.

Time span of measurement: About 2 times as long as the
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retention time of maltose.

Loss on drying <2.4I> Not more than 0.5% (1g, 80°C,
4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.1 g each of Maltose Hy-
drate and Maltose RS, previously dried, dissolve in exactly
10 mL each of the internal standard solution, and use these
solutions as the sample solution and the standard solution,
respectively. Perform the test with 20 4L each of the sample
solution and standard solution as directed under Liquid
Chromatography <2.0I> according to the following operat-
ing conditions, and calculate the ratios, Qr and Qs, of the
peak area of maltose to that of the internal standard.

Amount (mg) of maltose hydrate (C;;H»0O;;.H,0)
= Ms X Qr/Qs

Ms: Amount (mg) of Maltose RS taken

Internal standard solution—A solution of ethylene glycol
(1 in 50).
Operating conditions—

Detector: A differential refractometer.

Column: A stainless steel column about 8 mm in inside
diameter and about 55 cm in length, packed with gel-type
strong acid cation-exchange resin for liquid chromatography
(degree of cross-linking: 8 %) (10 um in particle diameter).

Column temperature: A constant temperature of about
50°C.

Mobile phase: Water.

Flow rate: Adjust so that the retention time of maltose is
about 18 minutes.

Selection of column: Dissolve 0.25 g of maltose, 0.25 g of
glucose and 0.4 g of ethylene glycol in water to make 100
mL. Proceed with 20 uL of this solution under the above
operating conditions, and calculate the resolution. Use a
column giving elution of maltose, glucose and ethylene
glycol in this order with the resolution of between the peaks
of maltose and glucose being not less than 4.

Containers and storage Containers—Tight containers.

Freeze-dried Mamushi Antivenom,
Equine

ERELLYvHER

Freeze-dried Mamushi Antivenom, Equine, is a
preparation for injection which is dissolved before use.

It contains Agkistrodon Halys antivenom in im-
munoglobulin of horse origin.

It conforms to the requirements of Freeze-dried
Mamushi Antivenom, Equine, in the Minimum Re-
quirements for Biological Products.

Description Freeze-dried Mamushi Antivenom, Equine,
becomes a colorless or light yellow-brown, clear liquid, or a
slightly white-turbid liquid on addition of solvent.

JP XVIIT

Manidipine Hydrochloride

NI EIREAE

H
HsC N CHj;
Hac/oMo\/\Nﬁ
i H * 2HCI
o ©\0 N
NO,

O and enantiomer
C35H38N406.2HC1: 683.62

3-{2-[4-(Diphenylmethyl)piperazin-1-yl]ethyl}

5-methyl (4RS)-2,6-dimethyl-4-(3-nitrophenyl)-
1,4-dihydropyridine-3,5-dicarboxylate dihydrochloride
[126229-12-7]

Manidipine Hydrochloride, when dried, contains
not less than 98.5% and not more than 101.0% of
manidipine hydrochloride (C;sH33N4O6.2HCI).

Description Manidipine Hydrochloride occurs as white to
pale yellow, crystals or crystalline powder.

It is freely soluble in dimethylsulfoxide, sparingly soluble
in methanol, slightly soluble in ethanol (99.5), and practi-
cally insoluble in water.

A solution of Manidipine Hydrochloride in dimethylsul-
foxide (1 in 100) shows no optical rotation.

Manidipine Hydrochloride turns slightly brown-yellowish
white on exposure to light.

Melting point: about 207°C (with decomposition).

Identification (1) Determine the absorption spectrum of a
solution of Manidipine Hydrochloride in methanol (1 in
100,000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
ence Spectrum or the spectrum of a solution of Manidipine
Hydrochloride RS prepared in the same manner as the sam-
ple solution: both spectra exhibit similar intensities of ab-
sorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Manidipine Hydrochloride as directed in the potassium chlo-
ride disc method under Infrared Spectrophotometry <2.25>,
and compare the spectrum with the Reference Spectrum or
the spectrum of Manidipine Hydrochloride RS: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

(3) Add 10 mL of water to 0.1 g of Manidipine Hydro-
chloride, shake vigorously, and filter. Add 1 drop of ammo-
nia TS to 3 mL of the filtrate, allow to stand 5 minutes, and
filter. The filtrate responds to Qualitative Tests <1.09> (2) for
chlorides.

Purity (1) Heavy metals <1.07>— Proceed with 1.0 g of
Manidipine Hydrochloride according to Method 2, and per-
form the test. Prepare the control solution with 1.0 mL of
Standard Lead Solution (not more than 10 ppm).

(2) Arsenic <I.1I>—Prepare the test solution with 2.0 g
of Manidipine Hydrochloride according to Method 4, and
perform the test (not more than 1 ppm).

(3) Related substances—Dissolve 20 mg of Manidipine
Hydrochloride in a mixture of water and acetonitrile (1:1) to
make 200 mL, and use this solution as the sample solution.
Pipet 1 mL of the sample solution, add the mixture of water
and acetonitrile (1:1) to make exactly 100 mL, and use this
solution as the standard solution. Perform the test with ex-

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
General Rules for Preparations, and General Tests for their conformity to the Japanese Pharmacopoeia. (See the General Notices 5.)



JP XVIIT

actly 20 uL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.0/> ac-
cording to the following conditions. Determine each peak
area from both solutions by the automatic integration
method: the area of the peaks other than manidipine ob-
tained from the sample solution is not larger than 1/5 times
the manidipine peak area from the standard solution. Fur-
thermore, the total of the areas of all peaks other than
manidipine from the sample solution is not larger than 7/10
times the peak area of manidipine from the standard solu-
tion.

Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 3.5 times as long as the
retention time of manidipine, beginning after the solvent
peak.

System suitability—

Test for required detectability: Pipet 10 mL of the stand-
ard solution, add a mixture of water and acetonitrile (1:1) to
make exactly 100 mL. Confirm that the peak area of mani-
dipine obtained with 20 4L of this solution is equivalent to 8
to 12% of that with 20 uL of the standard solution.

System performance: Dissolve 50 mg of Manidipine Hy-
drochloride in a mixture of water and acetonitrile (1:1) to
make 50 mL. To 10 mL of this solution add 5 mL of a solu-
tion of butyl benzoate in acetonitrile (7 in 5000) and the mix-
ture of water and acetonitrile (1:1) to make 100 mL. When
the procedure is run with 20 uL. of this solution under the
above operating conditions, manidipine and butyl benzoate
are eluted in this order with the resolution between these
peaks being not less than 5.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of manidipine is not more than 2.0%.

Loss on drying <2.41> Not more than 1.5% (1 g, 105°C,
4 hours).

Residue on ignition <2.44> Not more than 0.2% (1 g).

Assay Weigh accurately about 0.1 g of Manidipine Hydro-
chloride, previously dried, and dissolve in a mixture of water
and acetonitrile (1:1) to make exactly 50 mL. Pipet 5 mL of
this solution, add exactly 5 mL of the internal standard solu-
tion, add the mixture of water and acetonitrile (1:1) to make
100 mL, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 25 mg of Manidipine Hydro-
chloride RS, previously dried, and dissolve in the mixture of
water and acetonitrile (1:1) to make exactly 50 mL. Pipet 20
mL of this solution, add exactly 5 mL of the internal stand-
ard solution, add the mixture of water and acetonitrile (1:1)
to make 100 mL, and use this solution as the standard solu-
tion. Perform the test with 20 uL each of the sample solution
and standard solution as directed under Liquid Chromatog-
raphy <2.01> according to the following conditions, and cal-
culate the ratios, Qr and Qs, of the peak area of manidipine
to that of the internal standard.

Amount (mg) of manidipine hydrochloride
(C35H33N,O6.2HCI)
= M5 X Q1/Qs X 4

Ms: Amount (mg) of Manidipine Hydrochloride RS taken

Internal standard solution—A solution of butyl benzoate in
acetonitrile (7 in 5000).
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Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 228 nm).

Column: A stainless steel column 4.0 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 13.6 g of potassium dihydrogen
phosphate in water to make 1000 mL, and adjust to pH 4.6
with diluted potassium hydroxide TS (1 in 10). To 490 mL of
this solution add 510 mL of acetonitrile.

Flow rate: Adjust so that the retention time of manidipine
is about 10 minutes.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, manidipine and the internal standard are eluted in
this order with the resolution between these peaks being not
less than 5.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of manidipine to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Manidipine Hydrochloride Tablets

Y= EELEST

Manidipine Hydrochloride Tablets contain not
less than 92.0% and not more than 108.0% of
the labeled amount of manidipine hydrochloride
(C35H38N406.2HC1: 683.62).

Method of preparation Prepare as directed under Tablets,
with Manidipine Hydrochloride.

Identification To a quantity of powdered Manidipine
Hydrochloride Tablets, equivalent to 10 mg of Manidipine
Hydrochloride, add 5 mL of methanol, shake vigorously,
centrifuge, and use the supernatant liquid as the sample solu-
tion. Separately, dissolve 10 mg of Manidipine Hydrochlo-
ride RS in 5 mL of methanol, and use this solution as the
standard solution. Perform the test with these solutions as
directed under Thin-layer Chromatography <2.03>. Spot 5
uL each of the sample solution and standard solution on a
plate of silica gel with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of ethyl
acetate and diethylamine (200:1) to a distance of about 10
cm, and air-dry the plate. Examine under ultraviolet light
(main wavelength: 254 nm): the principal spot obtained from
the sample solution and the spot from the standard solution
show the same Rf value.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

Conduct this procedure using light-resistant vessels. To 1
tablet of Manidipine Hydrochloride Tablets, add exactly 1
mL of the internal standard solution per 1 mg of manidipine
hydrochloride (C;sH3sN4O6.2HCI), disintegrate by adding a
mixture of water and acetonitrile (1:1) to make ¥ mL so that
each mL contains about 0.1 mg of manidipine hydrochloride
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(C35sH33N4O6.2HCI), shake vigorously for 10 minutes, and
filter through a membrane filter with a pore size not
exceeding 0.45 um. Discard the first 1 mL of the filtrate, and
use the subsequent filtrate as the sample solution. Then,
proceed as directed in the Assay.

Amount (mg) of manidipine hydrochloride
(C35H3N,04.2HCI)
= Ms X Or/Qs X V/250

Ms: Amount (mg) of Manidipine Hydrochloride RS taken

Internal standard solution—A solution of butyl benzoate in
acetonitrile (7 in 10,000).

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of 0.05 mol/L acetic acid-sodium acetate buffer solution
(pH 4.0) as the dissolution medium, the dissolution rate in
45 minutes of Manidipine Hydrochloride Tablets is not less
than 75%.

Conduct this procedure using light-resistant vessels. Start
the test with 1 tablet of Manidipine Hydrochloride Tablets,
withdraw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.45 um. Discard not less
than 10 mL of the first filtrate, pipet ¥ mL of the subsequent
filtrate, and add the dissolution medium to make exactly
V' mL so that each mL contains about 5.6 ug of manidipine
hydrochloride (C;5H33N4O4.2HCI). Pipet 2 mL of this solu-
tion, add exactly 2 mL of methanol, and use this solution as
the sample solution. Separately, weigh accurately about 25
mg of Manidipine Hydrochloride RS, previously dried, dis-
solve in a mixture of water and acetonitrile (1:1) to make ex-
actly 50 mL. Pipet 1 mL of this solution, and add the disso-
lution medium to make exactly 100 mL. Pipet 2 mL of this
solution, add exactly 2 mL of methanol, and use this solu-
tion as the standard solution. Perform the test with exactly
20 uL each of the sample solution and standard solution as
directed under Liquid Chromatography <2.0I> according to
the following conditions, and determine the peak areas, Ar
and Ag, of manidipine in each solution.

Dissolution rate (%) with respect to the labeled amount
of manidipine hydrochloride (C;sH;3sN4O¢.2HCI)
= Mg X Ar/As X V'/V X 1/C %X 18

Ms: Amount (mg) of Manidipine Hydrochloride RS taken
C: Labeled amount (mg) of manidipine hydrochloride
(C35H38N406.2HCD in 1 tablet

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 228 nm).

Column: A stainless steel column 4.0 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of acetonitrile and a solution of
potassium dihydrogen phosphate (681 in 100,000) (3:2).

Flow rate: Adjust so that the retention time of manidipine
is about 6 minutes.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of manidipine are not less than 1500 and
not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
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with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of manidipine is not more than 2.0%.

Assay Conduct this procedure using light-resistant vessels.
Weigh accurately not less than 20 Manidipine Hydrochloride
Tablets, and powder. Weigh accurately a portion of the
powder, equivalent to about 10 mg of manidipine hydrochlo-
ride (C;sH33N404.2HCI), add exactly 10 mL of the internal
standard solution, add a mixture of water and acetonitrile
(1:1) to make 100 mL, shake vigorously for 10 minutes, and
filter through a membrane filter with a pore size not
exceeding 0.45 um. Discard the first 1 mL of the filtrate, and
use the subsequent filtrate as the sample solution. Sepa-
rately, weigh accurately about 25 mg of Manidipine Hydro-
chloride RS, previously dried, and dissolve in the mixture of
water and acetonitrile (1:1) to make exactly 50 mL. Pipet 20
mL of this solution, add exactly 10 mL of the internal stand-
ard solution, add the mixture of water and acetonitrile (1:1)
to make 100 mL, and use this solution as the standard solu-
tion. Then, proceed as directed in the Assay under Manidi-
pine Hydrochloride.

Amount (mg) of manidipine hydrochloride
(C35H38N406.2HC1)
= Ms X Qr/Qs X 2/5

Mjs: Amount (mg) of Manidipine Hydrochloride RS taken

Internal standard solution—A solution of butyl benzoate in
acetonitrile (7 in 10,000).

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

D-Mannitol

D-¥>=— b=l

C6H14O5Z 182.17
D-Mannitol
[69-65-8]

This monograph is harmonized with the European Phar-
macopoeia and the U.S. Pharmacopeia.

The parts of the text that are not harmonized are marked
with symbols (¢ ).

Information on the harmonization with the European
Pharmacopoeia and the U.S. Pharmacopeia is available on
the website of the Pharmaceuticals and Medical Devices
Agency.

D-Mannitol contains not less than 97.0% and not
more than 102.0% of p-mannitol (C¢H;4Og), calcu-
lated on the dried basis.

®Description D-Mannitol occurs as white, crystals, powder
or grain. It has a sweet taste with a cold sensation.

It is freely soluble in water, and practically insoluble in
ethanol (99.5).

It dissolves in sodium hydroxide TS.

It shows crystal polymorphism. ¢

Identification Determine the infrared absorption spectrum
of D-Mannitol as directed in the potassium bromide disk

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
General Rules for Preparations, and General Tests for their conformity to the Japanese Pharmacopoeia. (See the General Notices 5.)



JP XVIIT

method under Infrared Spectrophotometry <2.25>, and
compare the spectrum with the Reference Spectrum or the
spectrum of D-Mannitol RS: both spectra exhibit similar
intensities of absorption at the same wave numbers. If any
difference appears between the spectra, put 25 mg each of D-
Mannitol and p-Mannitol RS in glass vessels, dissolve in 0.25
mL of water without heating, dry them in a 600 - 700 W
microwave oven for 20 minutes or in a drying chamber at
100°C for 1 hour, then further dry by gradual reducing pres-
sure, and perform the same test as above with so obtained
non-sticky white to pale yellow powders: both spectra exhibit
similar intensities of absorption at the same wave numbers.

Melting point <2.60> 165 -170°C

Purity (1) Clarity and color of solution—Dissolve 5.0 g
of D-Mannitol in water to make 50 mL, and use this solution
as the test solution. Perform the test with the test solution as
directed under Turbidity Measurement <2.61>: the solution is
clear. Perform the test with the test solution according to
Method 2 under Methods for Color Matching <2.65>: the so-
lution is colorless.

€(2) Heavy metals </.07>—Proceed with 5.0 g of p-Man-
nitol according to Method 1, and perform the test. Prepare
the control solution with 2.5 mL of Standard Lead Solution
(not more than 5 ppm)s.

(3) Nickel—Shake 10.0 g of b-Mannitol with 30 mL of 2
mol/L acetic acid TS, and add water to make exactly 100
mL. Add 2.0mL of a saturated solution of ammonium
pyrrolidinedithiocarbamate (about 10 g/L) and 10.0 mL of
water-saturated 4-methyl-2-pentanone, and shake for 30 sec-
onds without exposure to light. Allow the layers to separate,
and use the 4-methyl-2-pentanone layer as the sample solu-
tion. Separately, put 10.0 g each of p-Mannitol in three ves-
sels, add 30 mL of 2 mol/L acetic acid TS to them, shake,
add a suitable amount of water and exactly 0.5 mL, 1.0 mL
and 1.5 mL respectively of Standard Nickel Solution for
Atomic Absorption Spectrophotometry, and add water to
make them exactly 100 mL. Then, proceed in the same man-
ner as the sample solution, and use so obtained three 4-
methyl-2-pentanone layers as the standard solutions. Addi-
tionally, prepare a 4-methyl-2-pentanone layer by proceeding
in the same manner as the sample solution without using D-
Mannitol, and use this layer as the blank solution. Perform
the test with the sample solution and standard solutions as
directed in the standard addition method under Atomic Ab-
sorption Spectrophotometry <2.23> according to the follow-
ing conditions. Set the zero of the instrument using the blank
solution, and between each measurement, rinse with water
and ascertain that the readings return to zero with the blank
solution: amount of nickel is not more than 1 ppm.

Gas: Combustible gas—Acetylene.

Supporting gas—Air.

Lamp: Nickel hollow-cathode lamp.

Wavelength: 232.0 nm.

(4) Related substances—Dissolve 0.50 g of b-Mannitol in
water to make 10 mL, and use this solution as the sample so-
lution. Pipet 2 mL of the sample solution, add water to
make exactly 100 mL, and use this solution as the standard
solution (1). Pipet 0.5 mL of the standard solution (1), add
water to make exactly 20 mL, and use this solution as the
standard solution (2). Perform the test with exactly 20 uL
each of the sample solution and standard solutions (1) and
(2) as directed under Liquid Chromatography <2.0I> accord-
ing to the following conditions. Determine each peak area by
the automatic integration method: the peak area of D-sor-
bitol, having the relative retention time of about 1.2 to D-
mannitol, obtained from the sample solution is not larger
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than that of p-mannitol from the standard solution (1) (not
more than 2.0%), the total peak area of maltitol, having the
relative retention time of about 0.69, and isomalt, having the
relative retention times of about 0.6 and about 0.73, is not
larger than the peak area of D-mannitol from the standard
solution (1) (not more than 2.0%), and the area of the peak
other than p-mannitol and the peaks mentioned above is not
larger than 2 times the peak area of D-mannitol from the
standard solution (2) (not more than 0.1%). Furthermore,
the total area of the peak other than p-mannitol from the
sample solution is not larger than the peak area of p-man-
nitol from the standard solution (1) (not more than 2.0%).
For these calculations exclude the peak which area is not
larger than the peak area of pD-mannitol from the standard
solution (2) (not more than 0.05%).

Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 1.5 times as long as the
retention time of D-mannitol.

System suitability—

System performance: Proceed as directed in the system
suitability in the Assay.

®Test for required detectability: Confirm that the peak
area of D-mannitol obtained with 20 4L of the standard solu-
tion (2) is equivalent to 1.75 to 3.25% of that with 20 uL of
the standard solution (1).

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution (1) under the above op-
erating conditions, the relative standard deviation of the
peak area of p-mannitol is not more than 1.0%.¢

(5) Glucose—To 7.0g of D-Mannitol add 13 mL of
water and 40 mL of Fehling’s TS, boil gently for 3 minutes,
and allow to stand for 2 minutes to precipitate copper (I)
oxide. Separate the supernatant liquid, filter through a
sintered glass filter for cupric oxide filtration coated with
siliceous earth or a sintered glass filter (G4). Wash the
precipitates with 50 - 60°C hot water until the washing no
longer alkaline, and filter the washings through the filter de-
scribed above. Discard all the filtrate at this step. Immedi-
ately, dissolve the precipitate with 20 mL of iron (III) sulfate
TS, filter through the filter described above in a clean flask,
and wash the filter with 15 - 20 mL of water. Combine the
filtrate and the washings, heat to 80°C, and titrate <2.50>
with 0.02 mol/L potassium permanganate VS until the green
color turns to light red and the color persists at least 10 sec-
onds: not more than 3.2 mL is required to change the color
of the solution (not more than 0.1% expressed as glucose).

Conductivity <2.51> Dissolve 20.0 g of D-Mannitol in a
fleshly boiled and cooled water prepared from distilled water
by heating to 40 - 50°C, add the same water to make 100
mL, and use this solution as the sample solution. After cool-
ing, measure the conductivity of the sample solution at 25 +
0.1°C while gently stirring with a magnetic stirrer: not more
than 20 uS-cm~!.

Loss on drying <2.41> Not more than 0.5% (1g, 105°C,
4 hours).

Assay Weigh accurately about 0.5 g each of D-Mannitol
and D-Mannitol RS (separately determine the loss on drying
<2.41> under the same conditions as D-Mannitol), dissolve
separately in water to make exactly 10 mL, and use these
solutions as the sample solution and the standard solution,
respectively. Perform the test with exactly 20 uL each of the
sample solution and standard solution as directed under
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Liquid Chromatography <2.0I> according to the following
conditions, and determine the peak areas, At and Ag, of D-
mannitol in each solution.

Amount (g) of pD-mannitol (C6H1406) = MS X AT/AS

Mg: Amount (g) of p-Mannitol RS taken, calculated on
the dried basis

Operating conditions—

Detector: A differential refractometer maintained at a
constant temperature (40°C for example).

Column: A stainless steel column 7.8 mm in inside diame-
ter and 30 cm in length, packed with strongly acidic ion-
exchange resin for liquid chromatography (calcium type)
composed with a sulfonated polystyrene cross-linked with
8% of divinylbenzene (9 um in particle diameter).

Column temperature: 85 + 2°C.

Mobile phase: water.

Flow rate: 0.5 mL per minute (the retention time of D-
mannitol is about 20 minutes).

System suitability—

System performance: Dissolve 0.25 g each of p-Mannitol
and D-sorbitol in water to make 10 mL, and use this solution
as the solution for system suitability test (1). Separately, dis-
solve 0.5 g each of maltitol and isomalt in water to make 100
mL. To 2 mL of this solution add water to make 10 mL, and
use this solution as the solution for system suitability test (2).
When proceed with 20 uL. each of the solution for system
suitability test (1) and the solution for system suitability test
(2) as directed under the above operating conditions, isomalt
(first peak), maltitol, isomalt (second peak), b-mannitol and
D-sorbitol are eluted in this order, the relative retention time
of isomalt (first peak), maltitol, isomalt (second peak) and
D-sorbitol to p-mannitol is about 0.6, about 0.69, about 0.73
and about 1.2, respectively, and the resolution between the
peaks of pD-mannitol and D-sorbitol is not less than 2.0. Coe-
lution of maltitol and the second peak of isomalt may be ob-
served.

®System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of p-mannitol is not more than 1.0%.¢

®Containers and storage Containers—Well-closed contain-
ers.¢

D-Mannitol Injection

D-V = b= LES&

D-Mannitol Injection is an aqueous injection.

It contains not less than 95.0% and not more than
105.0% of the labeled amount of p-mannitol
(C6H1406: 18217)

Method of preparation Prepare as directed under Injec-
tions, with b-Mannitol. No preservative is added.

Description D-Mannitol Injection is a clear, colorless lig-
uid. It has a sweet taste.
It may precipitate crystals.

Identification Concentrate D-Mannitol Injection on a
water bath to make a saturated solution. To 5 drops of this
solution add 1 mL of iron (III) chloride TS and 5 drops of a
solution of sodium hydroxide (1 in 5): a yellow precipitate is
produced. Shake this solution vigorously: a clear solution is
produced. On addition of a solution of sodium hydroxide (1

D-Mannitol Injection / Official Monographs

JP XVIIT

in 5), no precipitate is produced.

pH <2.54> 4.5-17.0

Bacterial endotoxins <4.0I> Less than 0.50 EU/mL.
Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07> It meets the require-
ment.

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay Measure exactly a volume of pD-Mannitol Injection,
equivalent to about 5 g of p-mannitol (C¢H406), and add
water to make exactly 250 mL. To exactly 10 mL of this so-
lution add water to make exactly 100 mL. Measure exactly
10 mL of this solution into an iodine flask, add exactly 50
mL of potassium periodate TS, and heat for 15 minutes in a
water bath. After cooling, add 2.5 g of potassium iodide,
stopper tightly, and shake well. Allow to stand for 5 minutes
in a dark place, and titrate <2.50> with 0.1 mol/L sodium
thiosulfate VS (indicator: 1 mL of starch TS). Perform a
blank determination in the same manner.

Each mL of 0.1 mol/L sodium thiosulfate VS
= 1.822 mg of C6H14O6

Containers and storage Containers—Hermetic containers.
Plastic containers for aqueous injections may be used.

Maprotiline Hydrochloride
X 70F L iERE

CHs
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C20H23N. HCI: 313.86
3-(9,10-Dihydro-9,10-ethanoanthracen-9-yl)-
N-methylpropylamine monohydrochloride
[10347-81-6]

Maprotiline Hydrochloride, when dried, contains
not less than 99.0% of maprotiline hydrochloride
(C20H23N.HCI).

Description Maprotiline Hydrochloride occurs as a white
crystalline powder.

It is soluble in methanol and in acetic acid (100), sparingly
soluble in ethanol (99.5), and slightly soluble in water.

Melting point: about 244°C (with decomposition).

It shows crystal polymorphism.

Identification (1) Determine the absorption spectrum of a
solution of Maprotiline Hydrochloride in methanol (1 in
10,000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Maprotiline Hydrochloride, previously dried, as directed in
the potassium chloride disk method under Infrared Spectro-
photometry <2.25>, and compare the spectrum with the Ref-
erence Spectrum: both spectra exhibit similar intensities of
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absorption at the same wave numbers. If any difference ap-
pears between the spectra, recrystallize Maprotiline Hydro-
chloride with ethanol (99.5), filter, dry the crystals so ob-
tained, and perform the test with the crystals.

(3) To 5mL of a solution of Maprotiline Hydrochloride
(1 in 200) add 2 mL of ammonia TS, heat on a water bath
for 5 minutes, cool, and filter. Acidify the filtrate with dilute
nitric acid: the solution responds to Qualitative Tests <1.09>
for chloride.

Purity (1) Heavy metals </.07>—Proceed with 2.0 g of
Maprotiline Hydrochloride according to Method 2, and per-
form the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 10 ppm).

(2) Related substances—Dissolve 0.10 g of Maprotiline
Hydrochloride in 5 mL of methanol, and use this solution as
the sample solution. Pipet 1 mL of the sample solution, add
methanol to make exactly 200 mL, and use this solution as
the standard solution. Perform the test with these solutions
as directed under Thin-layer Chromatography <2.03>. Spot
10 uL each of the sample solution and standard solution on a
plate of silica gel with fluorescent indicator for thin-layer
chromatography. Develop with a mixture of 2-butanol,
diluted ammonia solution (28) (1 in 3) and ethyl acetate
(14:5:4) to a distance of about 10 cm, and air-dry the plate.
Examine under ultraviolet light (main wavelength: 254 nm):
the number of the spot other than the principal spot ob-
tained from the sample solution is not more than 2 and they
are not more intense than the spot from the standard solu-
tion.

Loss on drying <2.41> Not more than 0.5% (1 g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.25 g of Maprotiline Hy-
drochloride, previously dried, dissolve in 80 mL of acetic
acid (100), add 8 mL of a solution of bismuth nitrate penta-
hydrate in acetic acid (100) (1 in 50), and titrate <2.50> with
0.1 mol/L perchloric acid VS (potentiometric titration). Per-
form a blank determination in the same manner, and make
any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 31.39 mg of C20H23N.HC1

Containers and storage Containers—Well-closed contain-
ers.

Freeze-dried Live Attenuated
Measles Vaccine

ERESBEERLATIF >

Freeze-dried Live Attenuated Measles Vaccine is a
preparation for injection which is dissolved before use.

It contains live attenuated measles virus.

It conforms to the requirements of Freeze-dried Live
Attenuated Measles Vaccine in the Minimum Require-
ments for Biological Products.

Description Freeze-dried Live Attenuated Measles Vaccine
becomes a colorless, yellowish or reddish clear liquid on ad-
dition of solvent.
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Meclofenoxate Hydrochloride
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C,H (CINO;3;.HCI: 294.17
2-(Dimethylamino)ethyl (4-chlorophenoxy)acetate
monohydrochloride

[3685-84-5]

Meclofenoxate Hydrochloride contains not less than
98.0% of meclofenoxate hydrochloride (C;,H;sCINO;.
HCI), calculated on the anhydrous basis.

Description Meclofenoxate Hydrochloride occurs as white,
crystals or crystalline powder. It has a faint, characteristic
odor and a bitter taste.

It is freely soluble in water and in ethanol (95), sparingly
soluble in acetic anhydride, and practically insoluble in
diethyl ether.

The pH of a solution of 1.0 g of Meclofenoxate Hydro-
chloride in 20 mL of water is between 3.5 and 4.5.

Identification (1) To 10 mg of Meclofenoxate Hydrochlo-
ride add 2 mL of ethanol (95), dissolve by warming if neces-
sary, cool, add 2 drops of a saturated solution of hydroxyl-
ammonium chloride in ethanol (95) and 2 drops of a saturat-
ed solution of potassium hydroxide in ethanol (95), and heat
in a water bath for 2 minutes. After cooling, render the solu-
tion slightly acidic with dilute hydrochloric acid, and add 3
drops of iron (III) chloride TS: a red-purple to dark purple
color develops.

(2) Dissolve 50 mg of Meclofenoxate Hydrochloride in 5
mL of water, and add 2 drops of Reinecke salt TS: a light
red precipitate is formed.

(3) Determine the absorption spectrum of a solution of
Meclofenoxate Hydrochloride (1 in 10,000) as directed under
Ultraviolet-visible Spectrophotometry <2.24>, and compare
the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave-
lengths.

(4) A solution of Meclofenoxate Hydrochloride (1 in
100) responds to Qualitative Tests <1.09> for chloride.

Melting point <2.60> 139 - 143°C

Purity (1) Clarity and color of solution—Dissolve 0.5 g
of Meclofenoxate Hydrochloride in 10 mL of water: the so-
lution is clear and colorless.

(2) Sulfate <I.14>—Perform the test with 1.0g of
Meclofenoxate Hydrochloride. Prepare the control solution
with 1.0 mL of 0.005 mol/L sulfuric acid VS (not more than
0.048%).

(3) Heavy metals <1.07>—Proceed with 1.0 g of Meclo-
fenoxate Hydrochloride according to Method 1, and per-
form the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 20 ppm).

(4) Arsenic <I.11>—Prepare the test solution with 1.0 g
of Meclofenoxate Hydrochloride according to method 3,
and perform the test (not more than 2 ppm).

(5) Organic acids—To 2.0 g of Meclofenoxate Hydro-
chloride add 50 mL of diethyl ether, shake for 10 minutes,
filter through a glass filter (G3), wash the residue with two
5-mL portions of diethyl ether, and combine the washings
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with the filtrate. To this solution add 50 mL of neutralized
ethanol and 5 drops of phenolphthalein TS, and neutralize
with 0.1 mol/L sodium hydroxide VS: the volume of 0.1
mol/L sodium hydroxide VS consumed is not more than
0.54 mL.

Water <2.48> Not more than 0.50% (1 g, volumetric titra-
tion, dirct titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.4 g of Meclofenoxate Hy-
drochloride, dissolve in 70 mL of acetic anhydride, and
titrate <2.50> with 0.1 mol/L perchloric acid VS until the
color of the solution changes from blue-green through yel-
low-green to pale greenish yellow [indicator: 3 drops of a so-
lution of malachite green oxalate in acetic acid (100) (1 in
100)]. Perform a blank determination in the same manner,
and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 29.42 mg of C12H16C1NO3.HC1

Containers and storage Containers—Tight containers.

Mecobalamin

AaANT 3

HO

Cg3HoCoN304P: 1344.38
Coo-[a-(5,6-Dimethyl-1H-benzimidazol-1-yl)]-Cop-
methylcobamide

[13422-55-4]

contains not less than 98.0%
101.0% of mecobalamin
calculated on the anhydrous

Mecobalamin
and not more than
(Cs3Hy;CoNy3044P),
basis.

Description Mecobalamin occurs as dark red, crystals or
crystalline powder.

It is sparingly soluble in water, slightly soluble in ethanol
(99.5), and practically insoluble in acetonitrile.

It decomposes on exposure to light.

Identification (1) Conduct this procedure without ex-
posure to light, using light-resistant vessels. Determine the
absorption spectrum of a solution of Mecobalamin in hydro-
chloric acid-potassium chloride buffer solution (pH 2.0) (1 in
20,000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
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ence Spectrum 1 or the spectrum of a solution of Mecobala-
min RS prepared in the same manner as the sample solution:
both spectra exhibit similar intensities of absorption at the
same wavelengths. Separately, determine the absorption
spectrum of a solution of Mecobalamin in phosphate buffer
solution (pH 7.0) (1 in 20,000) as directed under Ultraviolet-
visible Spectrophotometry <2.24>, and compare the spectrum
with the Reference Spectrum 2 or the spectrum of a solution
of Mecobalamin RS prepared in the same manner as the
sample solution: both spectra exhibit similar intensities of
absorption at the same wavelengths.

(2) Mix 1 mg of Mecobalamin with 50 mg of potassium
bisulfate, and fuse by igniting. Cool, break up the mass with
a glass rod, add 3 mL of water, and dissolve by boiling. Add
1 drop of phenolphthalein TS, then add dropwise sodium
hydroxide TS until a light red color just develops. Add 0.5 g
of sodium acetate, 0.5 mL of dilute acetic acid and 0.5 mL
of a solution of disodium 1-nitroso-2-naphthol-3,6-disul-
fonate (1 in 500): a red to orange-red color is immediately
produced. Then add 0.5 mL of hydrochloric acid, and boil
for 1 minute: the red color does not disappear.

Purity (1) Clarity and color of solution—Dissolve 20 mg
of Mecobalamin in 10 mL of water: the solution is clear and
red color.

(2) Related substances—Perform the test with 10 uL. of
the sample solution obtained in the Assay as directed under
Liquid Chromatography <2.0I> according to the following
conditions. Determine each peak area by the automatic
integration method: each area of the peaks other than
mecobalamin is not more than 0.5% of the peak area of
mecobalamin, and the total area of the peaks other than
mecobalamin is not more than 2.0%.

Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 2.5 times as long as the
retention time of mecobalamin.

System suitability—

System performance: Proceed as directed in the system
suitability in the Assay.

Test for required detectability: To exactly 1 mL of the
sample solution add the mobile phase to make exactly 100
mL, and use this solution as the solution for system suita-
bility test. Pipet 1 mL of the solution for system suitability
test, add the mobile phase to make exactly 10 mL. Confirm
that the peak area of mecobalamin obtained with 10 uL of
this solution is equivalent to 7 to 13% of that with 10 uL of
the solution for system suitability test.

System repeatability: When the test is repeated 6 times
with 10 uL of the solution for system suitability test under
the above operating conditions, the relative standard devia-
tion of the peak areas of mecobalamin is not more than
3.0%.

Water <2.48> Not more than 12% (0.1 g, volumetric titra-
tion, direct titration).

Assay Conduct this procedure without exposure to light,
using light-resistant vessels. Weigh accurately about 50 mg
of Mecobalamin and Mecobalamin RS (separately, deter-
mine the water <2.48> in the same manner as Mecobalamin),
dissolve each in the mobile phase to make exactly 50 mL,
and use these solutions as the sample solution and the stand-
ard solution, respectively. Perform the test with exactly 10
uL of each of the sample solution and standard solution as
directed under Liquid Chromatography <2.0I> according to

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
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the following conditions, and determine the peak areas, Ar
and Ag, of mecobalamin in each solution.

Amount (mg) of mecobalamin (Cg;Hg;CoN;30,,P)
= MS X AT/AS

Ms: Amount (mg) of Mecobalamin RS taken, calculated
on the anhydrous basis

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 266 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: To 200 mL of acetonitrile add 800 mL of
0.02 mol/L phosphate buffer solution (pH 3.5), then add
3.76 g of sodium 1-hexane sulfonate to dissolve.

Flow rate: Adjust so that the retention time of mecobala-
min is about 12 minutes.

System suitability—

System performance: Dissolve 5 mg each of cyanocobala-
min and hydroxocobalamin acetate in the mobile phase to
make 100 mL. When the procedure is run with 10 4L of this
solution under the above operating conditions, cyanocobala-
min and hydroxocobalamin are eluted in this order with the
resolution between these peaks being not less than 3. And
when the procedure is run with 10 uL. of the standard solu-
tion under the above operating conditions, the number of
theoretical plates of the peak of mecobalamin is not less than
6000.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
areas of mecobalamin is not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Mecobalamin Tablets

AONT IR

Mecobalamin Tablets contain not less than 92.0%
and not more than 108.0% of the labeled amount of
mecobalamin (CgHg CoN304P: 1344.38).

Method of preparation Prepare as directed under Tablets,
with Mecobalamin.

Identification (1) Conduct this procedure without ex-
posure to light, using light-resistant vessels. To a quantity of
powdered Mecobalamin Tablets, equivalent to 1 mg of
Mecobalamin, add 10 mL of hydrochloric acid-potassium
chloride buffer solution (pH 2.0), sonicate, and add hydro-
chloric acid-potassium chloride buffer solution (pH 2.0) to
make 20 mL. Centrifuge this solution, and filter the superna-
tant liquid through a membrane filter with a pore size not
exceeding 0.8 um. Determine the absorption spectrum of the
filtrate as directed under Ultraviolet-visible Spectrophotome-
try <2.24>: it exhibits maxima between 262 nm and 266 nm,
between 303 nm and 307 nm, and between 461 nm and 465
nm.

(2) Conduct this procedure without exposure to light,
using light-resistant vessels. To a quantity of powdered
Mecobalamin Tablets, equivalent to 1 mg of Mecobalamin,
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add 10 mL of phosphate buffer solution (pH 7.0), sonicate,
and add phosphate buffer solution (pH 7.0) to make 20 mL.
Centrifuge this solution, and filter the supernatant liquid
through a membrane filter with a pore size not exceeding 0.8
um. Determine the absorption spectrum of the filtrate as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>: it
exhibits maxima between 264 nm and 268 nm, between 339
nm and 343 nm, and between 520 nm and 524 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

Conduct this procedure without exposure to light, using
light-resistant vessels. Take 1 tablet of Mecobalamin
Tablets, and disintegrate the tablet by adding V/5 mL of
water. Add methanol to make exactly V' mL so that each mL
contains about 25 ug of mecobalamin (CgHgCoN;;04P).
After shaking for 5 minutes, allow to stand for not less than
10 minutes. Filter thus obtained supernatant liquid through a
membrane filter with a pore size not exceeding 0.45 ym. Dis-
card the first 5 mL of the filtrate, and use the subsequent fil-
trate as the sample solution. Separately, weigh accurately
about 25 mg of Mecobalamin RS (separately determine the
water <2.48> in the same manner as Mecobalamin), and dis-
solve in water to make exactly 100 mL. Pipet 5 mL of this
solution, add 5 mL of water and methanol to make exactly
50 mL. Use this solution as the standard solution. Perform
the test with exactly 10 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.0I> according to the following conditions, and determine
the peak areas, At and Ag, of mecobalamin in each solution.

Amount (mg) of mecobalamin (C¢;HgCoN30,4P)
= Ms X AT/AS X V/1000

Ms: Amount (mg) of Mecobalamin RS taken, calculated
on the anhydrous basis

Operating conditions—

Proceed as directed in the operating conditions in the
Assay under Mecobalamin.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of mecobalamin are not less than 2000
and 0.8 to 1.1, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of mecobalamin is not more than 1.0%.

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 45 minutes of Mecobalamin Tablets is not less than 80%.

Conduct this procedure without exposure to light, using
light-resistant vessels. Start the test with 1 tablet of
Mecobalamin Tablets, withdraw not less than 20 mL of the
medium at the specified minute after starting the test, and
filter through a membrane filter with a pore size not
exceeding 0.8 um. Discard not less than 10 mL of the first
filtrate, pipet V' mL of the subsequent filtrate, and add water
to make exactly V' mL so that each mL contains about 0.28
ug of mecobalamin (Cg3Ho;CoN;304P). Use this solution as
the sample solution. Separately, weigh accurately about 28
mg of Mecobalamin RS (separately determine the water
<2.48> in the same manner as Mecobalamin), and dissolve in
water to make exactly 100 mL. Pipet 5 mL of this solution,

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
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add water to make exactly 100 mL. Pipet 2 mL of this solu-
tion, add water to make exactly 100 mL, and use this solu-
tion as the standard solution. Perform the test with exactly
100 uL each of the sample solution and standard solution as
directed under Liquid Chromatography <2.0I> according to
the following conditions, and determine the peak areas, Ar
and As, of mecobalamin in each solution.

Dissolution rate (%) with respect to the labeled amount
of mecobalamin (Cg;Ho;CoN;304P)
= Mg X Ar/As X V'/V X 1/C X 9/10

Ms: Amount (mg) of Mecobalamin RS taken, calculated
on the anhydrous basis
C: Labeled amount (mg) of
(Cg3HgCoN3014P) in 1 tablet

mecobalamin

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 264 nm).

Column: A stainless steel column of 4.6 mm in inside di-
ameter and 15 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (5 um in particle diame-
ter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Adjust to pH 3.0 of a solution of 6.0 g of
L-tartaric acid in 1000 mL of water with a solution of 14.3 g
of disodium hydrogen phosphate dodecahydrate in 1000 mL
of water. To 630 mL of this solution add 370 mL of metha-
nol.

Flow rate: Adjust so that the retention time of mecobala-
min is about 8 minutes.

System suitability—

System performance: When the procedure is run with 100
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of mecobalamin are not less than 3000
and not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 100 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of mecobalamin is not more than 2.0%.

Assay Conduct this procedure without exposure to light,
using light-resistant vessels. Disintegrate 20 tablets of
Mecobalamin Tablets with V/5 mL of water. Add methanol
to make exactly V"' mL so that each mL contains about 50 ug
of mecobalamin (CgHgCoN;304P). After shaking for 5
minutes, allow to stand for not less than 10 minutes. Filter
thus obtained supernatant liquid through a membrane filter
with a pore size not exceeding 0.45 um. Discard the first 5
mL of the filtrate, and use the subsequent filtrate as the sam-
ple solution. Separately, weigh accurately about 25 mg of
Mecobalamin RS (separately determine the water <2.48> in
the same manner as Mecobalamin), and dissolve in water to
make exactly 100 mL. To exactly 10 mL of this solution add
methanol to make exactly 50 mL, and use this solution as the
standard solution. Perform the test with exactly 10 uL each
of the sample solution and standard solution as directed
under Liquid Chromatography <2.0I> according to the fol-
lowing conditions, and determine the peak areas, At and As,
of mecobalamin in each solution.

Amount (mg) of mecobalamin (Cg3Hg;CoN;304P) in 1 tablet
= Mg X Ap/As X V/10000

Ms: Amount (mg) of Mecobalamin RS taken, calculated
on the anhydrous basis
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Operating conditions—

Proceed as directed in the operating conditions in the
Assay under Mecobalamin.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of mecobalamin are not less than 3000
and 0.8 to 1.1, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of mecobalamin is not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Medazepam
AGE L

CH;
(s

)
cl —N
Ci6H;sCIN,: 270.76

7-Chloro-1-methyl-5-phenyl-2,3-dihydro-1H-1,4-
benzodiazepine
[2898-12-6]

Medazepam, when dried, contains not less than
98.5% and not more than 101.0% of medazepam
(CisHy5sCINy).

Description Medazepam occurs as white to light yellow,
crystals or crystalline powder.

It is freely soluble in methanol, in ethanol (99.5), in acetic
acid (100) and in diethyl ether, and practically insoluble in
water.

It gradually turns yellow on exposure to light.

Identification (1) Dissolve 10 mg of Medazepam in 3 mL
of citric acid-acetic acid TS: a deep orange color develops.
Heat in a water bath for 3 minutes: the color changes to dark
red.

(2) Determine the absorption spectrum of a solution of
Medazepam in methanol (1 in 100,000) as directed under Ul-
traviolet-visible Spectrophotometry <2.24>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wavelengths.

(3) Determine the infrared absorption spectrum of
Medazepam as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

(4) Perform the test with Medazepam as directed under
Flame Coloration Test </.04> (2): a green color appears.

Melting point <2.60> 101 - 104°C

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Medazepam in 10 mL of methanol: the solution is clear
and light yellow to yellow in color.

(2) Chloride <1.03>—Dissolve 1.5 g of Medazepam in 50

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
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mL of diethyl ether, add 46 mL of water and 4 mL of so-
dium carbonate TS, shake, and collect the water layer. Wash
the water layer with two 20-mL portions of diethyl ether,
and filter. To 20 mL of the filtrate add dilute nitric acid to
neutralize, add 6 mL of dilute nitric acid and water to make
50 mL, and perform the test using this solution as the test so-
lution. Prepare the control solution with 0.30 mL of 0.01
mol/L hydrochloric acid VS (not more than 0.018%).

(3) Heavy metals <I1.07>—Proceed with 1.0g of
Medazepam according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 20 ppm).

(4) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Medazepam according to Method 3, and perform the test
(not more than 2 ppm).

(5) Related substances—Dissolve 0.25 g of Medazepam
in 10 mL of methanol, and use this solution as the sample so-
lution. Pipet 1 mL of the sample solution, and add methanol
to make exactly 20 mL. Pipet 2 mL of this solution, add
methanol to make exactly 50 mL, and use this solution as the
standard solution. Perform the test with these solutions as
directed under Thin-layer Chromatography <2.03>. Spot 10
uL each of the sample solution and standard solution on a
plate of silica gel with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of cyclo-
hexane, acetone and ammonia solution (28) (60:40:1) to a
distance of about 10 cm, and air-dry the plate. Examine
under ultraviolet light (main wavelength: 254 nm): the spots
other than the principal spot obtained from the sample solu-
tion are not more intense than the spot from the standard so-
lution.

Loss on drying <2.41> Not more than 0.5% (1 g, in vacu-
um, 60°C, 4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.4 g of Medazepam, previ-
ously dried, dissolve in 50 mL of acetic acid (100), and titrate
<2.50> with 0.1 mol/L perchloric acid VS (potentiometric
titration). Perform a blank determination in the same man-
ner, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 27.08 mg of C16H15C1N2

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Medicinal Carbon
ERA

Description Medicinal Carbon occurs as a black, odorless
and tasteless powder.

Identification Place 0.5 g of Medicinal Carbon in a test
tube, and heat by direct application of flame with the aid of
a current of air: it burns without any flame. Pass the evolved
gas through calcium hydroxide TS: a white turbidity is pro-
duced.

Purity (1) Acidity or alkalinity—Boil 3.0 g of Medicinal
Carbon with 60 mL of water for 5 minutes, allow to cool,
dilute to 60 mL with water, and filter: the filtrate is colorless
and neutral.

(2) Chloride <1.03>—Take 4.0 mL of the filtrate ob-
tained in (1) in a Nessler tube, add 6 mL of dilute nitric acid
and sufficient water to make 50 mL, and perform the test
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using this solution as the test solution. Prepare the control
solution with 0.80 mL of 0.01 mol/L hydrochloric acid VS
(not more than 0.142%).

(3) Sulfate <1.14>—Take 5 mL of the filtrate obtained in
(1) in a Nessler tube, add 1 mL of dilute hydrochloric acid
and sufficient water to make 50 mL, and perform the test
using this solution as the test solution. Prepare the control
solution with 1.0 mL of 0.005 mol/L sulfuric acid VS (not
more than 0.192%).

(4) Sulfide—Boil 0.5 g of Medicinal Carbon with a mix-
ture of 15mL of dilute hydrochloric acid and 10 mL of
water: lead (II) acetate paper does not become brown when
held in the evolved gas within 5 minutes.

(5) Cyanogen compounds—Place a mixture of 5g of
Medicinal Carbon, 2 g of L-tartaric acid and 50 mL of water
in a distilling flask connected to a condenser provided with a
tightly fitting adapter, the end of which dips below the sur-
face of a mixture of 2 mL of sodium hydroxide TS and 10
mL of water, contained in a small flask surrounded by ice.
Heat the mixture in the distilling flask to boiling, and distil
to 25 mL. Dilute the distillate with water to 50 mL. To 25
mL of the diluted distillate add 1 mL of a solution of iron
(IT) sulfate heptahydrate (1 in 20), heat the mixture almost to
boiling, cool, and filter. To the filtrate add 1 mL of hydro-
chloric acid and 0.5 mL of dilute iron (III) chloride TS: no
blue color is produced.

(6) Acid soluble substances—To about 1 g of Medicinal
Carbon, accurately weighed, add 20 mL of water and 5 mL
of hydrochloric acid, boil for 5 minutes, filter, wash the
residue with 10 mL of hot water, and add the washings to the
filtrate. Add 5 drops of sulfuric acid to the filtrate, evapo-
rate to dryness, and ignite the residue strongly: the mass of
the residue is not more than 3.0%.

(7) Heavy metals <I1.07>—Proceed with 0.5 g of Medici-
nal Carbon according to Method 2, and perform the test.
Prepare the control solution with 2.5 mL of Standard Lead
Solution (not more than 50 ppm).

(8) Zinc—Ignite 0.5 g of Medicinal Carbon to ash, add 5
mL of dilute nitric acid to the residue, boil gently for 5
minutes, filter, wash with 10 mL of water, and combine the
washings and the filtrate. Add 3 mL of ammonia TS to the
solution, filter again, wash with water, combine the wash-
ings and the filtrate, add another washing to make 25 mL,
add 1 drop of sodium sulfide TS, and allow to stand for 3
minutes: the liquid produces no turbidity.

(9) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Medicinal Carbon according to Method 3, and perform
the test (not more than 2 ppm).

Loss on drying <2.41> Not more than 15.0% (1 g, 105°C,
4 hours).

Residue on ignition <2.44> Not more than 4% (1 g).

Adsorptive power (1) Add 1.0 g of Medicinal Carbon,
previously dried, to 100 mL of water containing 120 mg of
quinine sulfate hydrate, shake the mixture vigorously for 5
minutes, filter immediately, and reject the first 20 mL of the
filtrate. Add 5 drops of iodine TS to 10 mL of the subse-
quent filtrate: no turbidity is produced.

(2) Dissolve 250 mg of methylene blue trihydrate, exactly
weighed, in water to make exactly 250 mL. Measure two
50-mL portions of this solution into each of two glass-
stoppered flasks. To one flask add exactly 250 mg of Medici-
nal Carbon, previously dried, and shake vigorously for 5
minutes. Filter the contents of each flask, rejecting the first
20 mL of each filtrate. Pipet 25-mL portions of the remain-
ing filtrate into two 250-mL volumetric flasks. To each volu-
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metric flask add 50 mL of a solution of sodium acetate trihy-
drate (1 in 10), then add exactly 35 mL of 0.05 mol/L iodine
VS with swirling. Allow them to stand for 50 minutes, shak-
ing vigorously from time to time. Dilute each mixture to ex-
actly 250 mL with water, allow to stand for 10 minutes, and
filter each solution at a temperature not exceeding 20°C,
rejecting the first 30 mL of each filtrate. Titrate <2.50> the
excess iodine in a 100-mL aliquot of each filtrate with 0.1
mol/L sodium thiosulfate VS. The difference between the
two titrations is not less than 1.2 mL.

Containers and storage Containers—Well-closed contain-
ers.

Medicinal Soap
ERABT >

Medicinal Soap is sodium salts of fatty acids.

Description Medicinal Soap occurs as a white to light yel-
low, powder or granules. It has a characteristic odor free
from rancidity.

Medicinal Soap is sparingly soluble in water, and slightly
soluble in ethanol (95).

A solution of Medicinal Soap (1 in 100) is alkaline.

Fatty acid Dissolve 25 g of Medicinal Soap in 300 mL of
hot water, add 60 mL of dilute sulfuric acid slowly, and
warm in a water bath for 20 minutes. After cooling, filter off
the precipitate, and wash with warm water until the washing
no longer shows acidity to methyl orange TS. Transfer the
precipitate to a small beaker, and heat on a water bath to
complete separation of water and transparent fatty acids.
Filter the fatty acid into a small beaker while warm, dry at
100°C for 20 minutes, and perform the test with this mate-
rial as directed under Fats and Fatty Oils </.73>. The con-
gealing point of the fatty acid is between 18°C and 28°C.
The acid value is 185 - 205. The iodine value is 82 - 92.

Purity (1) Acidity or alkalinity—Dissolve 5.0 g of Medici-
nal Soap in 85 mL of neutralized ethanol by warming on a
water bath, filter while hot through absorbent cotton, and
wash the filter and the residue with three 5-mL portions of
hot neutralized ethanol. Combine the filtrate and the wash-
ings, add hot neutralized ethanol to make exactly 100 mL,
and perform the following tests quickly using this as the
sample solution at 70°C.

(i) Add 3 drops of phenolphthalein TS and 0.20 mL of
0.1 mol/L sodium hydroxide VS to 40 mL of the sample so-
lution: a red color develops.

(ii) Add 3 drops of phenolphthalein TS and 0.20 mL of
0.05 mol/L sulfuric acid VS to 40 mL of the sample solu-
tion: no red color develops.

(2) Heavy metals <1.07>—Proceed with 1.0 g of Medici-
nal Soap according to Method 2, and perform the test. Pre-
pare the control solution with 2.0 mL of Standard Lead So-
lution (not more than 20 ppm).

(3) Ethanol-insoluble substances—Weigh accurately
about 2 g of Medicinal Soap, dissolve by warming in 100 mL
of neutralized ethanol, filter the solution through a glass
filter (G4), wash the residue with 100 mL of hot neutralized
ethanol, and dry at 105°C for 4 hours: the mass of the
residue is not more than 1.0%.

(4) Water-insoluble substances—Wash thoroughly the
dried substances obtained in (3) with 200 mL of water, and
dry at 105°C for 4 hours: the mass of the residue is not more
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than 0.15%.

(5) Alkali carbonates—To the washings obtained in (4)
add 3 drops of methyl orange TS and 2 mL of 0.05 mol/L
sulfuric acid VS: a red color develops.

Loss on drying Not more than 5.0% in the case of the pow-
der, and not more than 10.0% in the case of the granules.

Weigh accurately about 0.5 g of Medicinal Soap in a tared
beaker, add 10 g of sea sand (No. 1), previously dried at
105°C for 1 hour, and again weigh the beaker. Add 10 mL
of ethanol (95), evaporate on a water bath to dryness with
thorough stirring, and dry at 105°C for 3 hours.

Containers and storage Containers—Well-closed contain-
ers.

Medroxyprogesterone Acetate
ArOFSTOSZTOCEBRIZRTIL

C24H3404: 386.52
6a-Methyl-3,20-dioxopregn-4-en-17-yl acetate
[71-58-9]

Medroxyprogesterone Acetate, when dried, contains
not less than 97.0 and not more than 103.0% of
medroxyprogesterone acetate (C,4,H3,0,).

Description Medroxyprogesterone Acetate occurs as a
white crystalline powder.

It is soluble in acetone, sparingly soluble in acetonitrile,
slightly soluble in ethanol (99.5), and practically insoluble in
water.

Identification (1) Determine the absorption spectrum of a
solution of Medroxyprogesterone Acetate in ethanol (99.5)
(1 in 100,000) as directed under Ultraviolet-visible Spectro-
photometry <2.24>, and compare the spectrum with the Ref-
erence Spectrum or the spectrum of a solution of Medrox-
yprogesterone Acetate RS prepared in the same manner as
the sample solution: both spectra exhibit similar intensities
of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Medroxyprogesterone Acetate, previously dried, as directed
in the potassium bromide disk method under Infrared Spec-
trophotometry <2.25>, and compare the spectrum with the
Reference Spectrum or the spectrum of dried Medroxypro-
gesterone Acetate RS: both spectra exhibit similar intensities
of absorption at the same wave numbers.

Optical rotation <2.49> [a]®: + 47 - + 53°(after drying,
0.25 g, acetone, 25 mL, 100 mm).

Melting point <2.60> 204 - 209°C

Purity (1) Heavy metals <1.07>—Proceed with 1.0 g of
Medroxyprogesterone Acetate according to Method 2, and
perform the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 20 ppm).

(2) Related substances—Use the sample solution ob-
tained in the Assay as the sample solution. Pipet 1 mL of the
sample solution, add acetonitrile to make exactly 100 mL,

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
General Rules for Preparations, and General Tests for their conformity to the Japanese Pharmacopoeia. (See the General Notices 5.)
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and use this solution as the standard solution. Perform the
test with exactly 10 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.0I> according to the following conditions. Determine each
peak area by the automatic integration method: the area of
the peak other than medroxyprogesterone acetate obtained
from the sample solution is not larger than the peak area of
medroxyprogesterone acetate from the standard solution,
and the total area of the peaks other than medroxyprogester-
one acetate from the sample solution is not larger than 2
times the peak area of medroxyprogesterone acetate from
the standard solution.

Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 1.2 times as long as the
retention time of medroxyprogesterone acetate, beginning
after the solvent peak.

System suitability—

Test for required detectability: Pipet 1 mL of the standard
solution, and add acetonitrile to make exactly 10 mL. Con-
firm that the peak area of medroxyprogesterone acetate ob-
tained with 10 uL of this solution is equivalent to 7 to 13%
of that with 10 uL of the standard solution.

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of medroxyprogesterone acetate are not
less than 5000 and not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution, the relative standard de-
viation of the peak area of medroxyprogesterone acetate is
not more than 2.0%.

Loss on drying <2.41> Not more than 1.0% (1 g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.2% (0.5 g).

Assay Weigh accurately about 25 mg each of Medrox-
yprogesterone Acetate and Medroxyprogesterone Acetate
RS, both previously dried, dissolve in acetonitrile to make
them exactly 25 mL, and use these solutions as the sample
solution and the standard solution, respectively. Perform the
test with exactly 10 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.01> according to the following conditions, and determine
the peak areas, At and As, of medroxyprogesterone acetate
in each solution.

Amount (mg) of medroxyprogesterone acetate (C,4H3404)
= MS X AT/AS

Ms: Amount (mg) of Medroxyprogesterone Acetate RS
taken

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of water and acetonitrile (3:2).

Flow rate: Adjust so that the retention time of medrox-
yprogesterone acetate is about 31 minutes.

System suitability—
System performance: When the procedure is run with 10
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uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of medroxyprogesterone acetate are not
less than 5000 and not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 10 4L of the standard solution, the relative standard de-
viation of the peak area of medroxyprogesterone acetate is
not more than 1.0%.

Containers and storage Containers—Well-closed contain-
ers.
Storage—Light-resistant.

Mefenamic Acid

A7 T LB
COzH
©[NH

CHg
CHa

C15H15N02: 241.29
2-(2,3-Dimethylphenylamino)benzoic acid
[61-68-7]

Mefenamic Acid, when dried, contains not less than
99.0% of mefenamic acid (C;sH;sNO,).

Description Mefenamic Acid occurs as a white to light yel-
low powder. It is odorless and tasteless at first, but leaves a
slightly bitter aftertaste.

It is sparingly soluble in diethyl ether, slightly soluble in
methanol, in ethanol (95) and in chloroform, and practically
insoluble in water.

It dissolves in sodium hydroxide TS.

Melting point: about 225°C (with decomposition).

Identification (1) Dissolve 10 mg of Mefenamic Acid in
1 mL of methanol by warming, cool, add 1 mL of a solution
of 4-nitrobenzene diazonium fluoroborate (1 in 1000) and
1 mL of sodium hydroxide TS, and mix thoroughly: an
orange-red color is produced.

(2) Dissolve 10 mg of Mefenamic Acid in 2 mL of sulfu-
ric acid, and heat: the solution shows a yellow color and a
green fluorescence.

(3) Dissolve 7 mg of Mefenamic Acid in a solution of hy-
drochloric acid in methanol (1 in 1000) to make 500 mL. De-
termine the absorption spectrum of the solution as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

Purity (1) Chloride <7.03>—To 1.0 g of Mefenamic Acid
add 20 mL of sodium hydroxide TS, and dissolve by warm-
ing. Cool, add 2 mL of acetic acid (100) and water to make
100 mL, and mix well. Remove the produced precipitate by
filtration, discard the first 10 mL of the filtrate, and to sub-
sequent 25 mL of the filtrate add 6 mL of dilute nitric acid
and water to make 50 mL. Perform the test using this solu-
tion as the test solution. Prepare the control solution as
follows: to 0.50 mL of 0.01 mol/L hydrochloric acid VS add
5 mL of sodium hydroxide TS, 0.5 mL of acetic acid (100), 6
mL of nitric acid and water to make 50 mL (not more than
0.071%).

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
General Rules for Preparations, and General Tests for their conformity to the Japanese Pharmacopoeia. (See the General Notices 5.)
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(2) Heavy metals <I1.07>—Proceed with 2.0g of
Mefenamic Acid according to Method 2, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 10 ppm).

(3) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Mefenamic Acid according to Method 3, and perform the
test (not more than 2 ppm).

(4) Related substances—Dissolve 0.10 g of Mefenamic
Acid, in 5mL of a mixture of chloroform and methanol
(3:1), and use this solution as the sample solution. Pipet 1
mL of the sample solution, add a mixture of chloroform and
methanol (3:1) to make exactly 200 mL, pipet 10 mL of this
solution, add a mixture of chloroform and methanol (3:1) to
make exactly 50 mL, and use this solution as the standard
solution. Perform the test with these solutions as directed
under Thin-layer Chromatography <2.03>. Spot 25 uL. each
of the sample solution and standard solution on a plate of
silica gel with fluorescent indicator for thin-layer chromatog-
raphy. Develop the plate with a mixture of 2-methyl-1-
propanol and ammonia solution (28) (3:1) to a distance of
about 10 cm, and air-dry the plate. Examine under ultravio-
let light (main wavelength: 254 nm): the spots other than the
principal spot obtained from the sample solution are not
more intense than the spot from the standard solution.

Loss on drying <2.41> Not more than 0.5% (1 g, in vacu-
um, phosphorus (V) oxide, 4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.5 g of Mefenamic Acid,
previously dried, and dissolve in 100 mL of ethanol (95), pre-
viously neutralized to phenol red TS with 0.1 mol/L sodium
hydroxide VS, by warming gently. Cool, and titrate <2.50>
with 0.1 mol/L sodium hydroxide VS until the color of the
solution changes from yellow through yellow-red to red-pur-
ple (indicator: 2 to 3 drops of phenol red TS). Perform a
blank determination in the same manner, and make any nec-
essary correction.

Each mL of 0.1 mol/L sodium hydroxide VS
=24.13 mg of C15H15N02

Containers and storage Containers—Well-closed contain-
ers.

Mefloquine Hydrochloride
A7 0% ERE

* HCI

and enantiomer

C17H16F6N20.HC1: 414.77
(1RS)-[2,8-Bis(trifluoromethyl)quinolin-4-yl][(2SR)-
piperidin-2-yljmethanol monohydrochloride
[51773-92-3]

Mefloquine Hydrochloride contains not less than
99.0% and not more than 101.0% of mefloquine
hydrochloride (C;;H;cFsN,O.HCI), calculated on the
anhydrous basis.

Description Mefloquine Hydrochloride occurs as white
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crystals or a white crystalline powder.

It is freely soluble in methanol, soluble in ethanol (99.5),
and slightly soluble in water.

It dissolves in sulfuric acid.

A solution of Mefloquine Hydrochloride in methanol (1 in
20) shows no optical rotation.

Melting point: about 260°C (with decomposition).

Identification (1) Dissolve 2 mg of Mefloquine Hydro-
chloride in 1 mL of sulfuric acid: the solution shows a blue
fluorescence under ultraviolet light (main wavelength: 365
nm).

(2) Determine the absorption spectrum of a solution of
Mefloquine Hydrochloride in methanol (1 in 25,000) as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(3) Determine the infrared absorption spectrum of
Mefloquine Hydrochloride, previously dried at 105°C for 2
hours, as directed in the potassium chloride disk method
under Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wave numbers.

(4) To 5mL of a solution of Mefloquine Hydrochloride
(1 in 1000) add 1 mL of dilute nitric acid and 1 mL of silver
nitrate TS: a white precipitate is formed, and the separated
precipitate dissolves on the addition of an excess amount of
ammonia TS.

Purity (1) Heavy metals <1.07>—Proceed with 1.0 g of
Mefloquine Hydrochloride according to Method 2 using a
quartz crucible, and perform the test. Prepare the control so-
lution with 2.0 mL of Standard Lead Solution (not more
than 20 ppm).

(2) Arsenic <1.11>—To 1.0 g of Mefloquine Hydrochlo-
ride add 10 mL of a solution of magnesium nitrate hexahy-
drate in ethanol (95) (1 in 10), burn the ethanol, gradually
heat, and incinerate by ignition at 800°C. If a carbonized
residue still retains, moisten the residue with a little amount
of nitric acid, and ignite again to incinerate. After cooling,
to the residue add 3 mL of hydrochloric acid, warm on a
water bath to dissolve, and perform the test using this solu-
tion as the test solution (not more than 2 ppm).

(3) Related substances—Dissolve 50 mg of Mefloquine
Hydrochloride in 50 mL of the mobile phase, and use this
solution as the sample solution. Pipet 1 mL of the sample so-
lution, and add the mobile phase to make exactly 50 mL.
Pipet 2 mL of this solution, add the mobile phase to make
exactly 20 mL, and use this solution as the standard solution.
Perform the test with exactly 10 uL each of the sample solu-
tion and standard solution as directed under Liquid Chroma-
tography <2.0I> according to the following conditions, and
determine each peak area by the automatic integration
method: the area of the peak other than mefloquine and the
peak eluted first obtained from the sample solution is not
larger than the peak area of mefloquine from the standard
solution, and the total area of the peaks other than the peak
of mefloquine and the peak eluted first from the sample so-
lution is not larger than 2.5 times the peak area of meflo-
quine from the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 282 nm).

Column: A stainless steel column 3.9 mm in inside diame-
ter and 30 cm in length, packed with aminopropylsilanized
silica gel for liquid chromatography (10 um in particle diam-
eter).

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
General Rules for Preparations, and General Tests for their conformity to the Japanese Pharmacopoeia. (See the General Notices 5.)
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Column temperature: A constant temperature of about
40°C.

Mobile phase: A mixture of acetonitrile and diluted phos-
phoric acid (1 in 14) (24:1).

Flow rate: Adjust so that the retention time of mefloquine
is about 10 minutes.

Time span of measurement: About 3 times as long as the
retention time of mefloquine.

System suitability—

Test for required detectability: To exactly 10 mL of the
standard solution add the mobile phase to make exactly 20
mL. Confirm that the peak area of mefloquine obtained
with 10 L of this solution is equivalent to 40 to 60% of that
with 10 uL of the standard solution.

System performance: Dissolve 10 mg of mefloquine hy-
drochloride and 5 mg of diprophylline in 50 mL of the mo-
bile phase. To 2 mL of this solution add the mobile phase to
make 20 mL. When the procedure is run with 10 4L of this
solution under the above operating conditions, diprophylline
and mefloquine are eluted in this order with the resolution
between these peaks being not less than 5.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of mefloquine is not more than 2.0%.

Water <2.48> Not more than 3.0% (1 g, volumetric titra-
tion, direct titration).

Residue on ignition <2.44> Not more than 0.1% (1 g, plati-
num crucible).

Assay Weigh accurately about 0.5 g of Mefloquine Hydro-
chloride, dissolve in 100 mL of a mixture of acetic anhydride
and acetic acid (100) (7:3), and titrate <2.50> with 0.1 mol/L
perchloric acid VS (potentiometric titration). Perform a
blank determination in the same manner, and make any nec-
essary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 41.48 mg of C17H16F6N20.HC1

Containers and storage Containers—Well-closed contain-
ers.

Mefruside

AT FE
QL om
S\']‘/\:[i>
CH; O
cl °
O;S\ :
(I)/ NH, and enantiomer

C]3H19C1N205Sz§ 382.88
4-Chloro-N-methyl-N-[(2RS)-2-methyltetrahydrofuran-2-
ylmethyl]-3-sulfamoylbenzenesulfonamide

[7195-27-9]

Mefruside, when dried, contains not less than
985% of mefruside (C13H19C1N205SZ).

Description Mefruside occurs as a white crystalline pow-
der.

It is very soluble in N, N-dimethylformamide, freely solu-
ble in acetone, soluble in methanol, sparingly soluble in
ethanol (95), and practically insoluble in water.
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A solution of Mefruside in N, N-dimethylformamide (1 in
10) has no optical rotation.

Identification (1) Determine the absorption spectrum of a
solution of Mefruside in methanol (1 in 40,000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(2) Determine the infrared absorption spectrum of
Mefruside, previously dried, as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers.

(3) Perform the test with Mefruside as directed under
Flame Coloration Test <I1.04> (2): a green color appears.

149 - 152°C

Purity (1) Heavy metals <1.07>—Dissolve 1.0 g of Mefru-
side in 30 mL of acetone, and add 2 mL of dilute acetic acid
and water to make 50 mL. Perform the test using this solu-
tion as the test solution. Prepare the control solution as
follows: to 2.0 mL of Standard Lead Solution add 30 mL of
acetone, 2 mL of dilute acetic acid and water to make 50 mL
(not more than 20 ppm).

(2) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Mefruside according to Method 3, and perform the test
(not more than 2 ppm).

(3) Related substances—Dissolve 0.20 g of Mefruside in
10 mL of acetone, and use this solution as the sample solu-
tion. Pipet 1 mL of the sample solution, add acetone to
make exactly 200 mL, and use this solution as the standard
solution. Perform the test with these solutions as directed
under Thin-layer Chromatography <2.03>. Spot 10 uL each
of the sample solution and standard solution on a plate of
silica gel with fluorescent indicator for thin-layer chromatog-
raphy. Develop the plate with a mixture of chloroform and
acetone (5:2) to a distance of about 10 cm, and air-dry the
plate. Examine under ultraviolet light (main wavelength: 254
nm): the spots other than the principal spot obtained from
the sample solution are not more intense than the spot from
the standard solution.

Melting point <2.60>

Loss on drying <2.41> Not more than 0.5% (1g, 105°C,
2 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.5 g of Mefruside, previ-
ously dried, dissolve in 80 mL of N, N-dimethylformamide,
and titrate <2.50> with 0.1 mol/L tetramethylammonium hy-
droxide VS (potentiometric titration). Separately, perform a
blank determination in the same manner with a solution pre-
pared by adding 13 mL of water to 80 mL of N, N-dimethyl-
formamide, and make any necessary correction.

Each mL of 0.1 mol/L tetramethylammonium
hydroxide VS
= 38.29 mg of C13H19C1N205S2

Containers and storage Containers—Well-closed contain-
ers.

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
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Mefruside Tablets
AT KR

Mefruside Tablets contain not less than 95.09 and
not more than 105.0% of the labeled amount of
mefruside (C13H19C1N205823 38288)

Method of preparation Prepare as directed under Tablets,
with Mefruside.

Identification (1) Weigh a quantity of powdered Mefru-
side Tablets, equivalent to 0.3 g of Mefruside, shake with 15
mL of heated methanol for 20 minutes, and filter. Add 25
mL of water to the filtrate, and allow to stand while ice-cool-
ing for 30 minutes. Filter the white precipitate formed, wash
with water, and dry at 105°C for 2 hours: the precipitate
melts <2.60> between 149°C and 152°C.

(2) Weigh a quantity of powdered Mefruside Tablets,
equivalent to 0.01 g of Mefruside, shake with 70 mL of
methanol strongly for 15 minutes, add methanol to make
100 mL, and filter. Determine the absorption spectrum of
the filtrate as directed under Ultraviolet-visible Spectropho-
tometry <2.24>: it exhibits maxima between 274 nm and 278
nm, and between 283 nm and 287 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Mefruside Tablets add 40 mL of methanol,
disintegrate the tablet by sonicating with occasional stirring,
then further sonicate for 10 minutes, and add methanol to
make exactly ¥ mL of a solution containing about 0.5 mg of
mefruside (C3H;sCIN,0sS,) per mL. Centrifuge the solu-
tion, pipet 5 mL of the supernatant liquid, add methanol to
make exactly 20 mL, and use this solution as the sample so-
lution. Then, proceed as directed in the Assay.

Amount (mg) of mefruside (C]3H19C1N205Sz)
= Mg X Ar/As X V/125

Ms: Amount (mg) of mefruside for assay taken

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 45 minutes of Mefruside Tablets is not less than 85%.

Start the test with 1 tablet of Mefruside Tablets, withdraw
not less than 20 mL of the medium at the specified minute
after starting the test, and filter through a filter paper for
quantitative analysis (5C). Discard not less than 5 mL of the
first filtrate, pipet V'mL of the subsequent filtrate, add
water to make exactly ¥V’ mL so that each mL contains about
28 ug of mefruside (C;3H;9CIN,OsS,), and use this solution
as the sample solution. Separately, weigh accurately about
70 mg of mefruside for assay, previously dried at 105°C for
2 hours, dissolve in methanol to make exactly 50 mL. Pipet 2
mL of this solution, add water to make exactly 100 mL, and
use this solution as the standard solution. Determine the ab-
sorbances, Ar and As, of the sample solution and standard
solution at 285 nm in a layer of 5 cm in length as directed
under Ultraviolet-visible Spectrophotometry <2.24>, using
water as the blank.

Dissolution rate (%) with respect to the labeled amount
of mefruside (C13H19C1N205SZ)
= Mg X Ar/As X V'/V X 1/C X 36

Ms: Amount (mg) of mefruside for assay taken

JP XVIIT

C: Labeled amount (mg) of mefruside (C;3H;9CIN,OsS,)
in 1 tablet

Assay Weigh accurately not less than 20 Mefruside
Tablets, and powder. Weigh accurately a portion of
the powder, equivalent to about 65 mg of mefruside
(C3HoCIN,05S,), shake with 70 mL of methanol for 15
minutes, then add methanol to make exactly 100 mL, and
filter. Discard the first 20 mL of the filtrate, take exactly 10
mL of the subsequent filtrate, add methanol to make exactly
50 mL, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 65 mg of mefruside for assay,
previously dried at 105°C for 2 hours, and dissolve in metha-
nol to make exactly 100 mL. Pipet 10 mL of this solution,
add methanol to make exactly 50 mL, and use this solution
as the standard solution. Determine the absorbances, At and
Ag, of the sample solution and standard solution at 285 nm
as directed under Ultraviolet-visible Spectrophotometry
<2.24>.

Amount (mg) of mefruside (C;3H;9yCIN,O;sS,)
= Ms X AT/AS

Mys: Amount (mg) of mefruside for assay taken

Containers and storage Containers—Tight containers.

Meglumine
ATNI

“CH;

C7H17N05: 195.21
1-Deoxy-1-methylamino-D-glucitol
[6284-40-8]

Meglumine, when dried, contains not less than
99.0% of meglumine (C;H;;NOs).

Description Meglumine occurs as a white crystalline pow-
der. It is odorless, and has a slightly bitter taste.

It is freely soluble in water, and slightly soluble in ethanol
(95), and practically insoluble in diethyl ether.

The pH of a solution of 1.0 g of Meglumine in 10 mL of
water is between 11.0 and 12.0.

Identification (1) To 1 mL of a solution of Meglumine
(1 in 10) add 1 mL of potassium 1,2-naphthoquinone-4-
sulfonate TS: a deep red color develops.

(2) To 2mL of a solution of Meglumine (1 in 10) add 1
drop of methyl red TS, and add 0.5 mL of dilute sodium hy-
droxide TS and 0.5 g of boric acid after neutralizing with 0.5
mol/L sulfuric acid TS: a deep red color develops.

(3) Dissolve 0.5 g of Meglumine in 1 mL of diluted hy-
drochloric acid (1 in 3), and add 10 mL of ethanol (99.5): a
white precipitate is produced. Then, rubbing the inside wall
of the container with a glass rod, cool with ice and produce
more precipitate. Filter the precipitate by suction through a
glass filter (G3), wash the precipitate with a small volume of
ethanol (99.5), and dry at 105°C for 1 hour: the residue thus
obtained melts <2.60> between 149°C and 152°C.

Optical rotation <2.49> [o]¥: —16.0 - —17.0° (after dry-
ing, 1 g, water, 10 mL, 100 mm).

Melting point <2.60> 128 -131°C

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
General Rules for Preparations, and General Tests for their conformity to the Japanese Pharmacopoeia. (See the General Notices 5.)
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Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Meglumine in 10 mL of water: the solution is clear and
colorless.

(2) Chloride <1.03>—Dissolve 1.0 g of Meglumine in 30
mL of water, and add 10 mL of dilute nitric acid and water
to make 50 mL. Perform the test using this solution as the
test solution. Prepare the control solution with 0.25 mL of
0.01 mol/L hydrochloric acid VS (not more than 0.009%).

(3) Sulfate <1.14>—Dissolve 1.0 g of Meglumine in 30
mL of water, and add 5 mL of dilute hydrochloric acid and
water to make 50 mL. Perform the test using this solution as
the test solution. Prepare the control solution with 0.40 mL
of 0.005 mol/L sulfuric acid VS (not more than 0.019%).

(4) Heavy metals <I.07>—Proceed with 2.0 g of Meglu-
mine according to Method 4, and perform the test. Prepare
the control solution with 2.0 mL of Standard Lead Solution
(not more than 10 ppm).

(5) Arsenic <I.1I>—Prepare the test solution with 2.0 g
of Meglumine according to Method 3, and perform the test
(not more than 1 ppm).

(6) Reducing substances—To 5mL of a solution of
Meglumine (1 in 20) add 5 mL of Fehling’s TS, and boil for
2 minutes: no red-brown precipitate is produced.

Loss on drying <2.41> Not more than 0.5% (1g, 105°C,
4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.4 g of Meglumine, previ-
ously dried, dissolve in 25 mL of water, and titrate <2.50>
with 0.1 mol/L hydrochloric acid VS (indicator: 2 drops of
methyl red TS).

Each mL of 0.1 mol/L hydrochloric acid VS
= 19.52 mg of C7H17N05

Containers and storage Containers—Tight containers.

Meglumine Iotalamate Injection
AKX S LBEAST I R

Meglumine Iotalamate Injection is an aqueous injec-
tion.

It contains not less than 95.0% and not more than
105.09% of the labeled amount of iotalamic acid
(C11H913N204: 61391).

Method of preparation

@
Iotalamic Acid 227.59 g
Meglumine 72.41 ¢

Water for Injection or Sterile Water
for Injection in Containers a sufficient quantity

To make 1000 mL
)
Iotalamic Acid 455 ¢
Meglumine 145 g

Water for Injection or Sterile Water
for Injection in Containers a sufficient quantity

1000 mL

To make

Prepare as directed under Injections, with the above ingre-
dients (1) or (2).

Description Meglumine [otalamate Injection is a clear, col-
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orless to pale yellow, slightly viscous liquid.
It gradually changes in color by light.

Identification (1) To 1mL of Meglumine Iotalamate
Injection add 1 mL of potassium 1,2-naphthoquinone-4-sul-
fonate TS and 0.2 mL of sodium hydroxide TS: a deep red
color develops.

(2) To a volume of Meglumine Iotalamate Injection,
equivalent to 1 g of Iotalamic Acid, add 25 mL of water, and
add 2.5 mL of dilute hydrochloric acid while shaking: a
white precipitate is produced. Filter the precipitate by suc-
tion through a glass filter (G4), wash the precipitate with two
10-mL portions of water, and dry at 105°C for 4 hours. Pro-
ceed with the precipitate so obtained as directed in the Iden-
tification (2) under Iotalamic Acid.

Optical rotation <2.49>

Method of preparation (1) o&: —1.67 - —1.93° (100
mm).

Method of preparation (2) o¥: —3.35- —3.86° (100
mm).

pH <2.5> 6.5-17.7

Purity (1) Primary aromatic amines—To a volume of
Meglumine Iotalamate Injection, equivalent to 0.20g of
Iotalamic Acid, add 15 mL of water, shake, add 4 mL of a
solution of sodium nitrite (1 in 100) under ice-cooling, and
proceed as directed in the Purity (2) under Iotalamic Acid:
the absorbance is not more than 0.17.

(2) Iodine and iodide—Take a volume of Meglumine
Iotalamate Injection, equivalent to 1.5 g of Iotalamic Acid,
add 20 mL of water and 5 mL of dilute sulfuric acid, shake
well, and filter the precipitate by suction throuth a glass
filter (G4). To the filtrate add 5 mL of toluene, and shake
vigorously: the toluene layer is colorless. Then add 2 mL of a
solution of sodium nitrite (1 in 100), and shake vigorously:
the toluene layer has no more color than the following con-
trol solution.

Control solution: Dissolve 0.25 g of potassium iodide in
water to make 1000 mL. To 2.0 mL of this solution add 20
mL of water, 5 mL of dilute sulfuric acid, 5 mL of toluene
and 2 mL of a solution of sodium nitrite (1 in 100), and
shake vigorously.

Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07> It meets the require-
ment.

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay To an exactly measured volume of Meglumine
Iotalamate Injection, equivalent to about 4 g of iotalamic
acid (C,;HyI3N,0,), add water to make exactly 200 mL.
Pipet 2 mL of this solution, add water to make exactly 200
mL. To exactly 5 mL of this solution add exactly 5 mL of the
internal standard solution, add the mobile phase to make
100 mL, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 0.4 g of iotalamic acid for
assay, previously dried at 105°C for 4 hours, dissolve in 100
mL of water and 1 mL of sodium hydroxide TS, and add
water to make exactly 200 mL. Pipet 5 mL of this solution,
add water to make exactly 50 mL. To exactly 5 mL of this
solution add exactly 5 mL of the internal standard solution,
add the mobile phase to make 100 mL, and use this solution
as the standard solution. Perform the test with 10 uL each of

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
General Rules for Preparations, and General Tests for their conformity to the Japanese Pharmacopoeia. (See the General Notices 5.)
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the sample solution and standard solution as directed under
Liquid Chromatography <2.0I> according to the following
conditions, and calculate the ratios, Qr and Qs, of the peak
area of iotalamic acid to that of the internal standard.

Amount (mg) of iotalamic acid (C;;HoI3N,0,)
= Ms X Qr/Qs X 10

Ms: Amount (mg) of iotalamic acid for assay taken

Internal standard solution—A solution of L-tryptophan in
the mobile phase (3 in 2500).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 240 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
20°C.

Mobile phase: Dissolve 3.9 g of phosphoric acid and 2.8
mL of triethylamine in water to make 2000 mL. To this solu-
tion add 100 mL of acetonitrile.

Flow rate: Adjust so that the retention time of iotalamic
acid is about 6 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, iotalamic acid and the internal standard are eluted in
this order with the resolution between these peaks being not
less than 5.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of iotalamic acid to that of the internal
standard is not more than 1.0%.

Containers and storage Containers—Hermetic containers,
and colored containers may be used.
Storage—Light-resistant.

Meglumine Sodium Amidotrizoate
Injection

TIRMJVEBEFPITLATILI AHRK

Meglumine Sodium Amidotrizoate Injection is an
aqueous injection.

It contains not less than 95.0% and not more than
105.0% of the labeled amount of amidotrizoic acid
(C11H913N204: 613.91).

Method of preparation
@

Amidotrizoic Acid (anhydrous) 471.78 g
Sodium Hydroxide 5.03g
Meglumine 125.46 g

Water for Injection or Sterile Water
for Injection in Containers a sufficient quantity

1000 mL

To make
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Amidotorizoic Acid (anhydrous) 597.30 g
Sodium Hydroxide 6.29¢g
Meglumine 159.24 g

Water for Injection or Sterile Water
for Injection in Containers a sufficient quantity

1000 mL

To make

Prepare as directed under Injections, with the above ingre-
dients (1) or (2).

Description Meglumine Sodium Amidotrizoate Injection is
a clear, colorless to pale yellow, slightly viscous liquid.
It gradually changes in color by light.

Identification (1) To a volume of Meglumine Sodium
Amidotrizoate Injection, equivalent to 1 g of Amidotrizoic
Acid, add 25 mL of water, and add 2.5 mL of dilute hydro-
chloric acid with stirring: a white precipitate is produced.
Filter the precipitate by suction through a glass filter (G4),
wash with two 10-mL portions of water, and dry at 105°C
for 1 hour. Proceed with the precipitate so obtained as di-
rected in the Identification (2) under Amidotrizoic Acid.

(2) To 1 mL of Meglumine Sodium Amidotrizoate Injec-
tion add 1 mL of potassium 1,2-naphthoquinone-4-sulfonate
TS and 0.2 mL of sodium hydroxide TS: a deep red color de-
velops.

(3) Meglumine Sodium Amidotrizoate Injection re-
sponds to Qualitative Tests <1.09> (1) for sodium salt.

Optical rotation <2.49>

Method of preparation (1) o¥:
mm).

Method of preparation (2) o®:
mm).

pH 254> 6.0-7.7

—2.91- —3.36° (100

—3.69 - —4.27° (100

Purity (1) Primary aromatic amines—To a volume of
Meglumine Sodium Amidotrizoate Injection, equivalent to
0.20 g of Amidotrizoic Acid, add 6 mL of water, mix, add 4
mL of a solution of sodium nitrite (1 in 100) and 10 mL of 1
mol/L hydrochloric acid TS, and shake. Proceed as directed
in the Purity (2) under Amidotrizoic Acid: the absorbance is
not more than 0.19.

(2) Iodine and iodide—To a volume of Meglumine
Sodium Amidotrizoate Injection, equivalent to 0.25g of
Amidotrizoic Acid, add water to make 20 mL, add 5 mL of
dilute nitric acid, shake well, and filter by suction through a
glass filter (G4). Add 5 mL of chloroform to the filtrate, and
shake vigorously: no color develops in the chloroform layer.
Then add 1 mL of hydrogen peroxide (30), and shake vigor-
ously: the chloroform layer has no more color than the fol-
lowing control solution.

Control solution: Dissolve 0.10 g of potassium iodide in
water to make 100 mL. Add 20 mL of water to 0.10 mL of
this solution, add 5 mL of dilute nitric acid, 5 mL of chlo-
roform and 1 mL of hydrogen peroxide (30), and shake vig-
orously.

Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07> It meets the require-
ment.

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay To an exactly measured volume of Meglumine So-

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
General Rules for Preparations, and General Tests for their conformity to the Japanese Pharmacopoeia. (See the General Notices 5.)
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dium Amidotrizoate Injection, equivalent to about 0.5 g of
amidotrizoic acid (C;HsI;N,0,), add water to make exactly
200 mL. Pipet 2 mL of this solution, add exactly 10 mL of
the internal standard solution and water to make 100 mL,
and use this solution as the sample solution. Separately,
weigh accurately about 0.25 g of amidotrizoic acid for assay
(separately determine the loss on drying <2.4/> under the
same condition as Amidotrizoic Acid), dissolve in a solution
of meglumine (3 in 1000) to make exactly 100 mL, then pipet
2mL of this solution, add exactly 10 mL of the internal
standard solution and water to make 100 mL, and use this
solution as the standard solution. Perform the test with 5 uLL
each of the sample solution and standard solution as directed
under Liquid Chromatography <2.0I> according to the fol-
lowing conditions, and calculate the ratios, Or and Qs, of
the peak area of amidotrizoic acid to that of the internal
standard.

Amount (mg) of amidotrizoic acid (C,;H¢I3N,0,)
=Ms X Qr/Qs X 2

Ms: Amount (mg) of amidotrizoic acid for assay taken,
calculated on the dried basis

Internal standard solution—Dissolve 0.06 g of acetrizoic
acid in a solution of meglumine (3 in 1000) to make 100 mL.
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 1.7 g of tetrabutylammonium di-
hydrogen phosphate and 7.0 g of dipotassium hydrogen-
phosphate in 750 mL of water, adjust the pH to 7.0 with
diluted phosphoric acid (1 in 10), add water to make 800
mL, then add 210 mL of acetonitrile, and mix.

Flow rate: Adjust so that the retention time of
amidotrizoic acid is about 5 minutes.

System suitability—

System performance: When the procedure is run with 5 uL
of the standard solution under the above operating condi-
tions, amidotrizoic acid and the internal standard are eluted
in this order with the resolution between these peaks being
not less than 6.

System repeatability: When the test is repeated 6 times
with 5 uL of the standard solution under the above operating
conditions, the relative standard deviation of the ratios of
the peak area of amidotrizoic acid to that of the internal
standard is not more than 1.0%.

Containers and storage Containers—Hermetic containers,
and colored containers may be used.
Storage—Light-resistant.
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Melphalan

ANT77>
COzH
Cl\/\N/(J/?<NH2

o)

C13H18C12N202: 305.20
4-Bis(2-chloroethyl)amino-L-phenylalanine
[148-82-3]

Melphalan contains not less than 93.0% of melpha-
lan (C;3H3CI,N,0,), calculated on the dried basis.

Description Melphalan occurs as a white to light yellowish
white crystalline powder.

It is slightly soluble in water, in methanol and in ethanol
(95), and practically insoluble in diethyl ether.

It dissolves in dilute hydrochloric acid and in dilute so-
dium hydroxide TS.

It is gradually colored by light.

Optical rotation [e]¥: about —32° (0.5 g calculated on the
dried basis, methanol, 100 mL, 100 mm).

Identification (1) To 20 mg of Melphalan add 50 mL of
methanol, dissolve by warming, add 1 mL of a solution of 4-
(4-nitrobenzyl)pyridine in acetone (1 in 20), and evaporate
on a water bath to dryness. Dissolve the residue in 1 mL of
warmed methanol and add 2 drops of ammonia solution
(28): a purple color develops.

(2) Dissolve 0.1 g of Melphalan in 10 mL of dilute so-
dium hydroxide TS, and heat on a water bath for 10
minutes. After cooling, add dilute nitric acid to acidify, and
filter: the filtrate responds to Qualitative Tests <71.09> for
chloride.

(3) Determine the absorption spectrum of a solution of
Melphalan in methanol (1 in 100,000) as directed under Ul-
traviolet-visible Spectrophotometry <2.24>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wavelengths.

Purity (1) Ionisable chloride—Weigh accurately about
0.5 g of Melphalan, dissolve in 80 mL of diluted nitric acid
(1 in 40), stir for 2 minutes, and titrate <2.50> with 0.1 mol/L
silver nitrate VS (potentiometric titration): the consumed
volume is not more than 1.0 mL to 0.50 g of Melphalan.

(2) Heavy metals <I1.07>—Proceed with 1.0 g of Melpha-
lan according to Method 4, and perform the test. Prepare the
control solution with 2.0 mL of Standard Lead Solution (not
more than 20 ppm).

(3) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Melphalan according to Method 3, and perform the test
(not more than 2 ppm).

Loss on drying <2.4/> Not more than 7.0% (1 g, in vacuum
at a pressure not exceeding 0.67 kPa, 105°C, 2 hours).

Residue on ignition <2.44> Not more than 0.3% (1 g).

Assay Weigh accurately about 0.25 g of Melphalan, add 20
mL of a solution of potassium hydroxide (1 in 5), and heat
under a reflux condenser on a water bath for 2 hours. After
cooling, add 75 mL of water and 5 mL of nitric acid, cool,
and titrate <2.50> with 0.1 mol/L silver nitrate VS (potentio-
metric titration). Make any necessary correction by using the
results obtained in the Purity (1).

The JP Drugs are to be tested according to the provisions given in the pertinent monographs, General Notices, General Rules for Crude Drugs,
General Rules for Preparations, and General Tests for their conformity to the Japanese Pharmacopoeia. (See the General Notices 5.)
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Each mL of 0.1 mol/L silver nitrate VS
= 15.26 mg of C13H18C12N202

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Menatetrenone

C31H4002: 444.65
2-Methyl-3-[(2E,6E,10E)-3,7,11,15-tetramethylhexadeca-
2,6,10,14-tetraen-1-yl]-1,4-naphthoquinone

[863-61-6]

Menatetrenone contains not less than 98.0% of
menatetrenone (C3;;HyO,), calculated on the anhy-
drous basis.

Description Menatetrenone occurs as yellow, crystals, crys-
talline powder, waxy mass or oily material.

It is very soluble in hexane, soluble in ethanol (99.5), spar-
ingly soluble in 2-propanol, slightly soluble in methanol, and
practically insoluble in water.

It decomposes and the color becomes more intense by
light.

Melting point: about 37°C.

Identification (1) Dissolve 0.1 g of Menatetrenone in 5
mL of ethanol (99.5) by warming, cool, and add 1 mL of a
solution of potassium hydroxide in ethanol (95) (1 in 10): a
blue color develops, and upon standing it changes from blue-
purple to red-brown through red-purple.

(2) Determine the infrared absorption spectrum of
Menatetrenone, after melting by warming if necessary, as di-
rected in the liquid film method under Infrared Spectropho-
tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum or the spectrum of Menatetrenone RS: both
spectra exhibit similar intensities of absorption at the same
wave numbers.

Purity (1) Heavy metals <1.07>—Proceed with 1.0 g of
Menatetrenone according to Method 4, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 20 ppm).

(2) Menadione—To 0.20 g of Menatetrenone add 5 mL
of diluted ethanol (1 in 2), shake well, and filter. To 0.5 mL
of the filtrate add 1 drop of a solution of 3-methyl-1-phenyl-
S-pyrazorone in ethanol (99.5) (1 in 20) and 1 drop of ammo-
nia water (28), and allow to stand for 2 hours: no blue-pur-
ple color develops.

(3) cis Isomer—Dissolve 0.10 g of Menatetrenone in 10
mL of hexane, and use this solution as the sample solution.
Pipet 1 mL of the sample solution, add hexane to make ex-
actly 50 mL, and use this solution as the standard solution.
Perform the test with these solutions as directed under Thin-
layer Chromatography <2.03>. Spot 10 uL each of the sample
solution and standard solution on a plate of silica gel with
fluorescent indicator for thin-layer chromatography. De-
velop the chromatogram with a mixture of hexane and di-n-
butyl ether (17:3) to a distance of about 12 cm, and air-dry
the plate. Examine under ultraviolet light (main wavelength:
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254 nm): the spot corresponding to relative Rf value 1.1
regarding to the principal spot obtained from the sample so-
lution is not more intense than the spot from the standard
solution.

(4) Related substances—Conduct this procedure without
exposure to light, using a light-resistant vessel. Dissolve 0.10
g of Menatetrenone in 100 mL of ethanol (99.5), and use this
solution as the sample solution. Pipet 1 mL of the sample so-
lution, add ethanol (99.5) to make exactly 100 mL, and use
this solution as the standard solution. Perform the test with
exactly 20 uL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.0/> ac-
cording to the following conditions. Determine each peak
area of these solutions by the automatic integration method:
the total area of peaks other than the peak of menatetrenone
obtained from the sample solution is not larger than the peak
area of menatetrenone from the standard solution.
Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 6 times as long as the
retention time of menatetrenone, beginning after the solvent
peak.

System suitability—

System performance: Proceed as directed in the system
suitability in the Assay.

Test for required detectability: To exactly 5 mL of the
standard solution add ethanol (99.5) to make exactly 50 mL.
Confirm that the peak area of menatetrenone obtained with
20 uL of this solution is equivalent to 7 to 13% of that with
20 uL of the standard solution.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
areas of menatetrenone is not more than 1.0%.

Water <2.48> Not more than 0.5% (0.5 g, volumetric titra-
tion, direct titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Conduct this procedure without exposure to light,
using a light-resistant vessel. Weigh accurately about 0.1 g
each of Menatetrenone and Menatetrenone RS (separately,
determine the water <2.48> in the same manner as Menatetre-
none), dissolve each in 50 mL of 2-propanol, and add
ethanol (99.5) to make exactly 100 mL. Pipet 10 mL of these
solutions, and add ethanol (99.5) to make exactly 100 mL.
Pipet 2 mL each of these solutions, add exactly 4 mL each of
the internal standard solution, and use these solutions as the
sample solution and standard solution. Perform the test with
20 uL each of the sample solution and standard solution as
directed under Liquid Chromatography <2.0I> according to
the following conditions, and calculate the ratios, Qr and
Os, of the peak area of menatetrenone to that of the internal
standard.

Amount (mg) of menatetrenone (C;;Hy00,) = Mg X Q1/Qs

Mjs: Amount (mg) of Menatetrenone RS taken, calculated
on the dehydrated basis

Internal standard solution—A solution of phytonadione in
2-propanol (1 in 20,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 270 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsila